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low latency communications)

5G
⸗Ᵽ▬ꜟⱩ꜡כ♪Ᵽfi♪─ Enhanced 
moible broadband

─ⱴ◦כfi♃▬ⱪ Massive Machine Type 
Communications

ה (Ultra reliable and low 
latency communications)

/ eMBB / eMBB / eMBB / mMTC /URLLC

1 20Gbit/s 10Gbit/s Analytical

2 30bit/s/Hz 15bit/s/Hz Analytical

3
100Mbit/s
50Mbit/s

Analytical for single band and 
single user

Simulation for multi- layer

4 5%
0.3bit/s/Hz

0. 21bit/s/Hz
0.225bit/s/Hz
0.15bit/s/Hz

0.12bit/s/Hz
0. 045bit/s/Hz 

Simulation

5
9bit/s/Hz/ TRxP

6.75bit/s/Hz/ TRxP
7.8bit/s/Hz/ TRxP
5.4bit/s/Hz/ TRxP

3.3bit/s/Hz/ TRxP
1.6bit/s/Hz/ TRxP

Simulation

6 10Mbit/s/m 2 Analytical

7
U- Plane 4ms 1ms Analytical

C- Plane 20ms 20ms Analytical

8 1,000,000 / km2 Simulation

9 Inspection

10
1- 10- 5

L2 PDU 32byte
Simulation

11 1.5bit/s/Hz (10km/h) 1.12bit/s/Hz (30km/h) 
0.8bit/s/Hz 120km/h) 
0.45bit/s/Hz 500km/h) 

Simulation

12 0ms 0ms Analytical

13
100MHz

6GHz 1GHz
Inspection

ITU- R M.[IMT- 2020.TECH PERF REQ] (Document 5/40) ITU- R M.[IMT- 2020.EVAL] (Document 5/57)
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⁸ITU⅛╠3GPP ─ ה ⌐ ⇔≡⁸IMT- 2020 ▬fi♃ⱨ▼כ☻

─ ╩ ⌂™⁸ITU⌐⅔™≡ ⌐ ≠⅝ ╩ ∫√ ⁸2020 ⌐│⁸

IMT- 2020 ▬fi♃ⱨ▼כ☻⅜ ↕╣╢ ≤⌂∫≡™╢⁹ 

WRC- 19─ 1.13─ 24.25- 86GHz─11Ᵽfi♪ ⌐≈™≡│⁸2017 2 ─ITU

SG5/WP5D⌐⅔™≡⁸WRC- 19 1.13─ ≢ ╘╠╣≡™╢ ─ ◦☻♥ⱶ≤─

╩ ℮√╘─Ɽꜝⱷכ♃⅜≤╡╕≤╘╠╣√ ⁹ Ɽꜝⱷ

─⁸5G│♃כ ◦♫ꜞ○╩ ⇔√╙─≤⌂∫≡⅔╡⁸ 1.13─ 2⌐

Ɽꜝⱷכ♃⅜ ↕╣≡™╢⁹ 1.13─ ⌐≈™≡│⁸SG5/TG5/1⌐⅔™≡⁸

╩ ∫√ ≢⁸2019 ─WRC- 19⌐⅔™≡IMT ─ ⅜ ╦╣╢

≢№╢⁹ 

⌂⅔⁸ITU- R≢│⁸IMT- Advanced─ ⁸₈ ₉≤™℮ ─ ╩

↑≡⅔╡⁸2015 10 ─ITU- R RA- 15 ⌐⅔™≡⁸ITU⌐⅔↑╢IMT- Advanced─

ה ◦☻♥ⱶ─ ⅜₈IMT- 2020₉≤⌂╢↓≤⅜ ↕╣√⁹ ⌐│⁸IMT- 2020

▬fi♃ⱨ▼כ☻─ │⁸ ─ ╩ ⌐ ™√ ≤⌂∫≡™╢⁹ 

 

 

 ─ Ɽꜝⱷכ♃ 

 

 

 3GPP⌐⅔↑╢  

 

3GPP⌐⅔™≡╙ ⌐ ↑√ ⅜ ⇔≡™╢⁹ 

2017 ⌐ ⁸│≢14☻כꜞꜞ√╣↕ ─ √⌂ NR New Radio ⌐

                                                
 
2 24.25-33.4GHz⁸37-43.5GHz⁸45.5-52.6GHz⁸66-86GHz 

5G β24.25-33.4GHz 4G

-17dBc -33dBc

-13dBm/MHz -30dBm/MHz

30 /km2 30 /km2 100 /km2

4 4

22dBm 22dBm 22dBm 22dBm 23dBm

5G 4G

TDD FDD,TDD

♅ꜗⱠꜟ 200MHz 5, 10, 15, 20MHz

5G β24.25-33.4GHz 4G

-27.5dBc -44.2dBc

-13dBm/MHz -13dBm/MHz

0-1 /km2 10 /km2 30 /km2 3

▪fi♥♫ 15m 6m 6m 3m 40m, 10m

♅ꜟ♩ 15 10 10 90 6 , 0

▪fi♥♫ 8 8 



8 
 

∆╢ ⅜ ╦╣⁸ (TR38.913)⁸♅ꜗⱠꜟ⸗♦ꜟ TR38.901⁸ ⌂ ▪◒☿

☻ TR38.912 ⅜ ↕╣√⁹ 

TR.38.913⌐ ↕╣≡™╢5G NR─ ⌂ ╩ ⌐ ∆⁹ 

 

 

 5G NR⌐ ∆╢ ⌂ TR38.913  

 

─5G NR ⌐ │ꜟכꜙ☺◔☻√↑ ─≤⅔╡⁹⌂⅔⁸3GPP≢│⁸ꜞꜞכ☻

15 ─ ╩₈ ₉≤ ┬↓≤≢ 2016 10 PCG ⇔≡™╢⁹ 

 

 NR ⌐ ꜟכꜙ☺◔☻√↑  

 ̧ 2018 6 15☻כꜞꜞ  eMBB⁸ ה URLLC┼─  

2017 12  5G NR NSA(Non Stand- Alone)  

2018 6   5G NR SA(Stand- Alone)  

 ̧ 2019 12 16☻כꜞꜞ  5G─ ≡─ ⌐  

 

  

-
- -

/ / / /
- -

-

-
-

-

l/
[ / / / ]

-

-

- -

[ / / ] - -

[ / ] - -

[ / / / ]

[ / / / / ]

- -

/ / /

- -

- - -

-
- -

-

-

, , / 60,680 / -
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 ─ ◖fi☿ⱪ♩ 

 ≤│ 

─ ⌂ ≤ ₁─꞉▬ꜘ꜠☻◘כⱦ☻⌐ ∆╢ ─☼כ♬ ⁸

⌐ ™⁸ ⱨ◊fi⌐≈™≡│⁸3.9 ◦☻♥ⱶ♩כⱴ☻ה LTE ╛

◦☻♥ⱶ LTE- Advanced ─ ⌐╟╢ ─ ≤ ─

⅜ ╪≢™╢≤↓╤≢№╢⁹  

⁸2020 ⌐⅔™≡│⁸ ─ ⌐╟╡⁸ ─╟℮⌂ ─⸗Ᵽ▬ꜟ◘כⱦ☻

─ ⁸ ─ ⌐ ⅎ≡⁸ ⅜ ∆╢ ╛ ≤™∫√

╩ ╕ⅎ⁸ ⁸ ⁸☻ⱴכ♩ⱷכ♃⌂≥ √⌂ ⌐⅔↑╢⸗Ᵽ▬ꜟ◘כⱦ☻─

⅜ ╗↓≤⅜ ↕╣≡™╢⁹  

∆⌂╦∟⁸ ≤│⁸ ⌐ ╩ ↕∑√₈ ₉∞↑≢⌂ↄ⁸₈ ₉⁸₈

₉≤™∫√ √⌂ ╩ ≈ ─ ◦☻♥ⱶ≢№╡⁸IoT ⌐⁸

⌂Ⱡ♇♩꞉כ◒╩ ∆╢ ⌂ ICT ╩ ∆╢╙─≤ ⅎ╢↓≤⅜≢⅝╢⁹ 

 

 

 IoT ─ ICT ≢№╢ ─  

  

100

PC

ἄ

Ҝ

Ҝ

Ҝ 100
PC

̈ ICTḨ
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 ─ ◖fi☿ⱪ♩ 

│⁸№╠╝╢ ⅜◙כꜚ≢○ꜞ♫◦ ≢⅝╢◄fi♪הכ♠ה◄fi♪─ ╩

∆╢╙─≤↕╣≡™╢⅜⁸ ⁸ ⁸ ≤™∫√ ─ ╩ ≈─Ⱡ

♇♩꞉כ◒≢ ≡ √∆↓≤│⁸ ⁸◖☻♩ ⌐Ɫכ♪ꜟ⅜ ↄ⁸╕√⁸ ─ ◦

╩fiכ ⇔√ ⁸↓╣╠─ ╩ ⌐ √↕⌂↑╣┌⌂╠⌂™╟℮⌂ │ ↄ

⌂™≤ ⅎ╠╣╢⁹ 

↓─√╘⁸ ≢│⁸ ≡─ ⌐ ∆╢Ⱡ♇♩꞉כ◒╩ ∆╢ │⌂ↄ⁸ꜚ

⁸☻כ◔☻כ ◦♫ꜞ○ ⌐ ∂≡⁸₈ ₉⁸₈ ₉≤™∫√ ⁸ ╩ ∆

╢Ⱡ♇♩꞉⁸√╕⁹╢⌂≥◒כ ≢│⁸ ⅜ ≤⌂∫≡⁸₈ ₉⁸₈ ₉⁸

₈ ₉≤™∫√ ₁⌂ ⌐ ∆╢↓≤⅜ ⌂ ╣√ ╩ ≈Ⱡ♇♩꞉

 ⁹╢№≢◒כ

 

ᾍ  ꜘ  ר
 ╕≢ ╩♩♇ⱪכꜟ☻─ ⇔⁸ ה ─ ╩ ⇔

√◦☻♥ⱶ⁹ ⁸ ⁸◌Ᵽ꜠♇☺⌂≥⌐ ⅜№╡⁸

─┼☻כ◔☻כꜚ─≡ │  

 ⅜ ≤⌂╡⁸ ⁸ ⁸ ⌂≥⁸№╠╝╢

─◙כꜚ ╛▪ⱪꜞ◔כ◦ꜛfi─ ⌐ ⌂ ╣√

╩ ≈ 

 

 
─ ◖fi☿ⱪ♩₈ ₉ 

 

↓╣╩ ∆╢√╘⁸ ≢│⁸ √⌂ 5G NR ─ ⁸ ─ ⌐

ⅎ⁸Ⱶꜞ ⌂≥─ ™ ⌂≥ ₁⌂ ╩ ∆╢↓≤⁸ ₁⌂ ⅛╠

↕╣╢Ⱬ♥꜡☺♬▪☻הⱠ♇♩꞉כ◒╩ ≤⇔≡Ⱡ♇♩꞉כ◒╩ ∆╢↓≤⌂≥⅜

ⅎ╠╣≡™╢⁹ 

⁸ ≤⇔≡ ╩ ↕∑╢√╘⌐│⁸ ─⸗Ᵽ▬ꜟ ⌐⅔↑╢ ╖≤│ ⌂

╢▪ⱪ꜡כ♅⅜ ≢№╢↓≤⅜ ↕╣≡™╢⁹ ≢│⁸ ⅜Ᵽכ♥▫◌ꜟ

⌂≥─Ɽכ♫♩כ ≤ ⇔⌂⅜╠⁸B2B2X⸗♦ꜟ≢◘כⱦ☻╩ ∆╢↓≤⅜

Ṍ4G : 

5G : 

enhanced 
Mobile Broad Band

m assive Machine Type 
Communication

Ultra Reliable and 
Low Latency Communication
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↕╣≡⅔╡⁸ √⌐⁸≥─╟℮⌂ ≤ ╖⁸≥─╟℮⌂ⱦ☺Ⱡ☻⸗♦ꜟ╩ ≢⅝╢⅛⅜⁸

─ⱳ▬fi♩≤⌂╢⁹↓─√╘⁸ √⌂ⱦ☺Ⱡ☻ ⌐ ↑√⁸ ╩ ⅎ√◄◖◦

☻♥ⱶ─ ⅜ ≤⌂╢⁹ 

 

 

 ─ ◖fi☿ⱪ♩₈Ⱬ♥꜡☺♬▪☻הⱠ♇♩꞉₉⁸₈◒כB2B2X⸗♦ꜟ₉ 

  

ẇ Ḳ800MHzḭ2GHz ḭנּ
6GHz 6GHz

ḭֿכ ךּ
Ṅ

ẇ ḲNRḭLTEḭWiFi Ṅ

B2B2X
2020 5G

B2B2X

B2B2X

Ⱬ♥꜡☺♬▪☻הⱠ♇♩꞉כ◒─ ▬ⱷכ☺

β
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 ☺כⱦ☻▬ⱷכ◘─ 

⇔√╟℮⌐⁸ │⁸IoT ─ ICT ≢№╡⁸ ⁸ ─ ╩ ⅛⇔√ √

ⱦ☻⅜⁸כ◘⌂ ₁⌂ ≢ ↕╣╢↓≤⅜≤ ↕╣≡™╢ ⁹ 

 

 

 ≢─ ⅜ ☻ⱦכ◘╢╣↕  

 

⌐╟╡⁸ ─╕╦╡─№╠╝╢⸗ⱡ⅜≈⌂⅜╢ IoT ⅜ ↕╣╢↓≤⌐╟

╡⁸ ⅎ┌⁸ ─V2Xכꜝꜟ☿╢↑⅔⌐ ╛⁸ ⁸ ⁸ ─

┼─ ⌐╟╡⁸ ה ⅜ ↕╣╢⁹↕╠⌐⁸ ─ ⁸

─ ┼─ ⌂≥╙ ↕╣╢≤↓╤≢№╢⁹ 

╕√⁸ ⱦ☻∞↑≢⌂ↄ⁸כ◘─ ≢ ╩☻ⱦכ◘⌂ ⌐ ↕∑╢↓

≤╙ ⇔≡™ↄ═⅝≢№╡⁸ ⁸ ─ ⌐╟∫≡⁸ ⅜≥℮ ╦╢─⅛⁸↓╣╕≢

⌐ ה ⅜ ≤⌂∫≡ↄ╢⁹ 

 

5G

4K x100

HD ú1000 ṕ4K ú200Ṗ

ṕ Ṗ
5.0Gbps
2.5Gbps

ṕ Ḳ / Ṗ
2.5Gbps / 25Mbps ṕ4KṖ=ểỂỂ
5Gbps / 5Mbps(HD) ṬểỂỂỂ

ṕ 5Gbps / 25Mbps(4K) ṬỄỂỂṖ

5G DL 10Gbps/UL 5Gbps 5G DL 5Gbps/UL 2.5Gbps

4K AI

200ms

Ћ ̬ȩɟɧ

Ћ ̬ȩɟɧ

Ћ ̬ȩɟɧǲȏȒ ϑ
Ὑ

5G
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 ┼─ ≤ ⌐╟╢ ₁⌂ ┼─  

  

V

V Ҳ ѝ V2X

V ᷂Ḣ ӓר ᷂ ҍ

V ҥϐ˲֥ ᾜ ҥϐ ר ׄʣ

V 5G 4G 5G

V ק ᵃ

ךּ
ḭ5G 1ms ︣

כֿ פּ ḭ צּ Ḯ

צּ Ḯ

VRӸAR

כֿ ḭ ḱ
︡ צּ ḭ ḱ

ḭ ךּ ṇ
טּצּ ḭ ṇ ḭ
ṇ ︡ ךּ טּצּ

ệỒ ḭ נּ ḭ ḭ
︡ ṇ צּ ︣ ḭ
ךּ

︡ כֿ צּ

צּ ︡ ךּ ḭ
צּ אל

כֿ ḭ ︣
ḭ טּ
︡ḭ

︣ Ḯ
צּ קּ צּ Ḯ

ḭ צּ ḭ
ḱ ︣

ךּ ḭ 3D
ḭ ṇ קּ ḭ

ṇ
ḱ כֿלּ צּ קּ ḭ

צּ טּ
ḱ צּ Ḯ
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 ─Ⱡ♇♩꞉כ◒  

 ─ √⌂ 5G NR  

 

≢│⁸LTE─ 100 ≤⌂╢ ⁸ ╛ LTE─ 10 1≤⌂╢ ≤™

∫√ 5G─ ™ ⌐ ∆╢√╘⁸ ⌂ Ɽꜝⱷכ♃─ ⌐╟╡⁸Ⱶꜞ ╩

╗ ™ ⌐ ∆╢LTE≤─ ─⌂™ √⌂ (5G New Radio(NR))

⅜ ↕╣≡™╢⁹ 

⌐│⁸ ⌐ ≤⌂╢ MHz ─ ┼─ ╛⁸Ⱶꜞ

⌂≥─ ™ ┼─ ⁸ ╩ ∆╢ ⱨ꜠כⱶ ⅜ ↕╣≡™╢⁹

™ SHF ⁸EHF )┼ ∆╢↓≤≢⁸▪fi♥♫ ─ ⁸ ▪fi

♥♫─ ╛ ⌐╟╡⁸ ╩ √∑√ⱦכⱶ ⱦכⱶⱨ◊כⱵfi◓ ╩ ╡

∆ ▪fi♥♫ Massive MIMO ⌐╟╢ ⅜ ↕╣≡™╢⁹ 

 

 

 ─ √⌂  

 

 

 ▪◒☿☻Ⱡ♇♩꞉כ◒  

 

│⁸ ─LTEⱠ♇♩꞉כ◒─ ╩ ∆╢√╘⁸5G NR≤

⇔√LTE eLTE⅜ ⇔≡⁸ ⌐ ∆╢ ▪◒☿☻Ⱡ♇♩꞉כ◒ NSANon Stand 

Alone ⅜ ↕╣≡™╢⁹ ⌐│⁸800MHz⁸2GHz⌂≥─ ─ ╩ ⇔√

eLTE≢ C- Plane ╩ ⇔⁸6GHz ╛ 6GHz ⌂≥─ √⌂ ╩

⇔√5G NR≢ꜚכ♦◙כ♃ U- Plane ╩ ∆╢⁹ 

↓─╟℮⌂C/U ╩ ╢↓≤⌐╟╡⁸⸗ⱦꜞ♥▫╛ ⇔√ ╩ ≢⅝⁸ꜚ

⌐☻כ◔☻כ ∂√ ☻ⱦכ◘⌂ ⅜ ≤⌂╢⁹ 

╕√⁸NR│⁸ ⁸ ┼╙ ⇔≡™ↄ↓≤⅜ ↕╣≡™╢⁹ 

 

MHz

(5G NR)

LTE

New RAT

f
t

╩ ∆╢
ⱨ꜠כⱶ

LTE

√⌂

◘Ⱪ◐ꜗꜞ▪ ─◘Ⱪ◐ꜗꜞ▪

─

™ ┼─

⌐ ∂≡ Ɽꜝⱷכ♃╩
↕∑╢↓≤≢ ™ ⌐

Massive MIMO / 

Massive MIMO
( 256 )
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 ─ ▪◒☿☻Ⱡ♇♩꞉כ◒ 

 

 ─◖▪Ⱡ♇♩꞉כ◒  

Ⱡ♇♩꞉כ◒☻ꜝ▬◦fi◓ ╩◖▪Ⱡ♇♩꞉כ◒╛ ▪◒☿☻Ⱡ♇♩꞉כ◒⌂≥

⌐ ∆╢↓≤≢⁸ ─ ₁⌂ ╛⁸ ⌂╢ ╩ ⌐☻ⱦכ◘≈ ⌐ ⇔⁸

☻ⱦכ◘ ⌐ ⌂Ⱡ♇♩꞉כ◒╩ ∆╢↓≤⅜ ≤⌂╢⁹ 

╕√⁸ ≢│⁸ ≢1ms─ ⅜ ≤↕╣≡™╢⅜⁸ ╛꜡Ⱳ

♇♩─ ≤™∫√ ⅜ ⌐☻ⱦכ◘╢╣╠╘ ∆╢√╘⌐│⁸ ∞↑≢

⌂ↄ⁸ ⅜ ≤⌂∫≡ ─ ╩ ℮↓≤⅜ ≢№╢⁹↓─√╘⁸

≢─ ╩ ∆╢◦☻♥ⱶ≤⇔≡⁸ꜚכ◙─ ↄ≢♦כ♃ ╩ ℮⸗Ᵽ▬ꜟה

─◓fi▫♥כꜙfiⱧ◖ה☺♇◄ ⅜ ↕╣≡™╢⁹ 

⌂⅔⁸ ╩ ⅎ╢ ─Ⱡ♇♩꞉כ◒⌐≈™≡ ≢ 3⅜≤╡╕≤╘╠╣≡
™╢⁹ 

 

 ─◖▪Ⱡ♇♩꞉כ◒≤⸗Ᵽ▬ꜟה☺♇◄ה◖fiⱧꜙכ♥▫fi◓ 

                                                
 
3 ₈ ─Ⱡ♇♩꞉כ◒▬fiⱨꜝ⌐ ∆╢ ₉ 2017 7  

http://www.soumu.go.jp/main_content/000496762.pdf 

C/Uѝ

C-planeꜚכ♦◙כ♃
U-plane

C- plane
U- plane

LTE
NR

5G

800MHz 1.5GHz
2GHz Ἥ ק
ₑ

6GHz 6GHz
ק

ₑ

5G NR
LTE NSA

NR 6GHz 6GHz

5G LTE NSA Non- Standalone
LTE

NR LTE 15
5G

MECeMBB

ẉ mMTC

̭ ├ URLLC

IT
- access Edge 

MEC

ṥệỒṦ
ṕ ṇ שּ ṇ Ṗ

Cloud Server

ṥ Ṧ
ṕ ṇ Ṗ

⸗Ᵽ▬ꜟ
Ⱡ♇♩꞉כ◒



16 
 

 ⅛╠ ┼─ ◦♫ꜞ○ 

⇔√╟℮⌐⁸ │⁸ LTE≤ ⇔√NSA ⅜ ↕╣≡™╢⁹↓─

√╘⁸ ─╟℮⌂ ┼─ ◦♫ꜞ○⅜ ↕╣╢⁹ 

 

⅛╠ ┼─ ◦♫ꜞ○ 

2020  

 

─ ה ™◄ꜞ▪╩ ⌐⁸ ─ ⇔™ ╩ ™√₈

⅜☻ⱦכ◘₉ ↕╣╢⁹ 

⌂√ ה NR)⌐ ⇔√ │⁸LTE ≤ ∆╢ NSA

≢ ↕╣╢⁹ 

☻ⱦכ◘⌂ ה ⌐│⁸ ⅝ ⅝LTE╩ ⁹ 

202X ◓fi◦▬ꜝ☻◒כⱠ♇♩꞉ ה  ⌐ ⇔√ ◖▪Ⱡ♇♩꞉כ◒⅜ ↕

╣╢≤≤╙⌐⁸SA Standalone ─NR ─ ⅜ ↕╣⁸

┼─NR ⅜ ⁹ 

₈ ה ₉⁸₈ ₉⁸₈ ה ₉⌂≥─ ⌐ ⇔

√ ⌂ ─☻ⱦכ◘ ⅜ ⁹ 

 

 

 

 ⅛╠ ┼─ ◦♫ꜞ○  

  

᷀ LTE ᾽ ₴ ᾚЊ►ѧ ₴ ֗

¸ LTE LTE- Advanced
3GPP

CA 256QAM
¸ 800MHz 2GHz

¸ NB- IoT eMTC
IoT

¸ 5G
NR LTE NSA

¸ 5G

eMTC/NB- IoT IoT
¸

Massive MIMO

¸

¸ 5G

MEC
¸ SA NR NSA

NR
¸ LTE

¸WRC- 19

NRLTE

4G ṕEPCṖ ệG 

LTE

4G ṕEPCṖ

NRNR

NSA SA

LTE

◙כꜚ/ ◙כꜚ ◙כꜚ/
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 ─ ⌐ ↑≡ 

 ⌐ ↑√ ⌂  

 2020 ─ ⌐ ↑≡⁸ ה ⌐⅔™≡⁸ ≢─ ⅜ ↕╣≡™╢

⌐ ∆╢ ⅜ ⌐ ╦╣≡™╢⁹2020 ─ ─ ⁸∆⌂╦∟ ─ ☻ⱦכ◘

⌐│⁸ ⌂ↄ≤╙ ⅛╠▬fiⱨꜝ ╩ ∆╢↓≤⅜ ∞≤ ╦╣≡⅔╡⁸

ⱬfi♄⁸│≢כ ☻ⱦכ◘ ⌐ ↑≡⁸ ה ≢ ↕╣≡™╢

⌐ ⇔√ ─ ⅜ ╘╠╣≡™╢⁹ 

 ↓╣╠─ │⁸ ╛ ⌐⅔↑╢ ─ ╩ ╘⌂⅜╠ ╦╣

≡⅔╡⁸ ⅜ ≢╙ ⌐ ╩ ∆╢↓≤⅜⁸ ⱬfi♄כ⌐⅔↑╢

⌐ ∆╢ ╩ ↕∑╢ ⅛╠╙ ≢№╢⁹ 

 

 

─ ⌂  

 

 ⌐⁸ ─ ⌂ ╩ ∆⁹ 

 

 28GHz ⌐≈™≡│⁸ 27.5- 28.35GHz ≤ 26.5- 29.5GHz ⅜ ╩ ⇔

≡⅔╡⁸↓╣╠─ ≤ ≢⅝╢ ⅜№╢⁹3.7GHz ⌐≈™≡│⁸ ⌐≈™≡⁸

3.55- 3.7GHz⁸ 3. 4- 3.8GHz⁸ 3.4- 3.7GHz ≤ ≢⅝╢ ⅜№╢⁹

╕√⁸ ⅜ ≢│⁸ ⁸3.4- 3.6GHz─ ╩LTE- Advanced≢─ ╩ ⇔≡™╢⅜⁸

⌐│⁸5G NR│3.5GHz ╩ ╘⁸800MHz╛ 2GHz⌂≥─ ─ ┼─

╙ ↕╣≡™╢↓≤⅛╠⁸ ⌐│⁸ 3.3- 3.6GHz ≤╙ ≢⅝╢ ⅜

6GHz 6GHz

¸ 600MHz

¸ 3.55-3.7GHz

CBRS

¸ 27.5-28.35GHz37-38.6GHz 38.6-40GHz 64-
71GHz

2016 7

¸ WRC-19 11

¸ 700MHz

¸ 3.4-3.8GHz

¸ 24.5-27.5GHz

¸ 31.8-33.4GHz 40.5-43.5GHz

¸ WRC-19 11

¸ 3.3-3.6GHz 4.8-5.0GHz

5G 2017 6

¸ 24.75-27.5GHz 37-42.5GHz

¸ WRC-19 11

¸ 3.4-3.7GHz

5G 2018

¸ 26.5-29.5GHz

2018 27.5- 28.5GHz 2021
26.5- 27.5GHz 28.5- 29.5GHz

¸ WRC-19 11

2021

¸ 3.6-4.2GHz 4.4-4.9GHz

- 3.6GHz

¸ 27.5-29.5GHz

¸ WRC-19 11

LTE 5G
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№╢⁹╕√⁸4.5GHz ⌐≈™≡│⁸ 4.8- 5.0GHz ≤ ≢⅝╢ ⅜№╡⁸ ⅜

≢ ─ ≤⇔≡ ⇔≡™╢ │⁸™∏╣╙ ⅜ ⌂

≤ ⅎ╢⁹ 

 

 ─ ⌐ ↑√ ⅎ  

2020 ─ ⌐│⁸ ╩ ╕ⅎ≈≈⁸ ה ≤─ ╩ ╘⌂

⅜╠⁸ ⅜ ≢ ∆╢ ─ ╩ ⌐ ∆╢↓≤⅜ ≢№╢⁹╕√⁸

─ ♩ꜝⱥ♇◒─ ⌐ ℮ ─√╘⁸ ⌂ ⅜ ⌂

╩ ⌐ ╡ ≡╢↓≤⅜ ╘╠╣≡™╢⁹ 

↓℮⇔√ ╩ ╕ⅎ⁸2020 ─ ⌐ ≤⌂╢ ─ ≤

─ ≈─ ⅛╠⁸ ─ ⌐ ↑√ ⅎ ╩ ─≤⅔╡ ╡╕≤╘√⁹ 

 

⌐ ↑√ ⅎ ─ⱳ▬fi♩  

ừ 2020 ─ ⌐ ↑≡⁸ 

V 3.7GHz ⁸4.5GHz ⁸28GHz ─ 2018 ╕≢─ ≡╩ ⇔⁸2018

╕≢⌐ ╩ ∆╢ 

V ─ ◦☻♥ⱶ≤─ ⌐ ⇔≈≈⁸28GHz ≢ 2GHz ⁸3.7GHz ┘

4.5GHz ≢ 500MHz ╩ ∆╢↓≤╩ ∆ 

ừ ─√╘⁸ 

V 1.7GHz  ─ ╩ ╘╢≤≤╙⌐⁸ ─ ╙  

      ⇔⁸2017 ╕≢─ ≡╩ ∆ 

V 3.4GHz  ╩ ⇔⁸2017 ╕≢─ ≡╩ ∆ 

 

 2020 ─ ⌐ ↑√ ⌐≈™≡│⁸ 2020 ≢ ─

≤↕╣√3.7GHz 3.6- 4.2GHz⁸4.5GHz 4.4- 4.9GHz⁸28GHz 27.5- 29.5GHz

─ ≈─ ⌐≈™≡⁸ITU╛3GPP ⌐⅔↑╢ ╩ ╕ⅎ√ ≢⁸2018

╕≢─ ≡╩ ⇔⁸2018 ╕≢⌐ ─ ╩ ∆╢⁹ 

 

 ⌂⅔⁸28GHz ⌐≈™≡│⁸ │⁸ ≤ ⅛╠ ─

⅜ ≤↕╣≡™╢⅜⁸ ⅜ ─ ⌐⅔™≡│⁸ ⅛╠

⅜ ≤⌂∫≡™╢─⌐ ⇔⁸ ≢─ ≢╕╣↓⅜☼כ♬ ⇔≡™⌂⅛∫

√↓≤⅛╠⁸ │ ≤↕╣≡⅝≡™╢≤ ⅎ╠╣╢⁹ 

 ↓─√╘⁸↓╣╕≢ ≢─ ⌐№╢╟℮⌐⁸ ⌐ ≤⌂╢ ─

╛ ≢─ ⅜ ∫≡⅝√↓≤╩ ↑⁸ ─ ⌐⅔™≡⁸ ה

─ ╣√ ≢ ─ ─ ╩ ⌐ ╘╢√╘⁸28GHz ─ ⌐⅔↑╢

─ ╩ ⌐ ∑╢↓≤⅜ ╕⇔™⁹ 

 

 ─℮∟⁸1.7GHz ⌐≈™≡│⁸ ⁸ ╩ ∫√

─ ╩ ╘╢≤≤╙⌐⁸ √⌐ ≡╩ ↑╢ ⅜ ─ ─ ┼─
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╩ ∆╢ ─ ╙ ⇔⁸2017 ╕≢─ ≡╩

⇔≡™ↄ⁹ 

 ╕√⁸3.4GHz ⌐≈™≡│⁸ ╩ ⇔⁸2017 ╕≢─ ≡╩

∆⁹ 

 ⌂⅔⁸ ╩ ∆╢√╘⌐│⁸ ⌐⅔™≡⁸ ─

╩ ⌐ ∆╢↓≤⅜ ╕⇔™⁹ 

 

 WRC- 19 1.13 ─ ⌐≈™≡│⁸ ─ ╩ ╕ⅎ⁸╟╡ ↄ─

⅜ ה ↕╣╢╟℮ ∆╢≤≤╙⌐⁸ ⌐⁸ ה ≢ ⅜ ╪≢™╢43.5GHz

─ ⌐≈™≡⁸ ⅜ ≢╙ ⌐ ╩ ℮↓≤⅜ ≢№╢⁹ 

 ╕√⁸2.3GHz ⌐≈™≡│⁸ ◦☻♥ⱶ ↑─ ≡╩ ≤∆╢√╘⁸

ה ≤─ ╛ ⌐≈™≡ ⅝ ⅝ ╩ ∆╢⁹

2.6GHz ⌐≈™≡│⁸ ◦☻♥ⱶ ─ ⌐ ↑≡⁸ ◦☻♥ⱶ

≤─ ─ ⌐≈™≡ ⌂ ⅛╠ ╩ ∆╢⁹ 

 

─ ⅎ ╩ ┘ ⌐╕≤╘√⁹ 

 

 ⌐ ≤⌂╢ ⌐ ↑√ ⅎ  

 ⌐ ↑√ ⅎ  

3.6-4.2GHz 
4.4-4.9GHz 

 ̧ ITU⁸3GPP ⌐⅔↑╢ ⌂ ╛ ╩ ╕ⅎ√

≢⁸2018 ╕≢─ ≡╩ ⇔⁸2018 ╕≢⌐

╩ ∆╢ 

 ̧ ─ ◦☻♥ⱶ≤─ ⌐ ⇔≈≈⁸3.7GHz ┘ 4.5GHz ≢

500MHz ╩ ∆╢↓≤╩ ∆ 

27.5-29.5GHz 

 ̧ ITU⁸3GPP ⌐⅔↑╢ ⌂ ╛ ╩ ╕ⅎ√

≢⁸2018 ╕≢─ ≡╩ ⇔⁸2018 ╕≢⌐

╩ ∆╢ 

 ̧ ─ ◦☻♥ⱶ≤─ ⌐ ⇔≈≈⁸28GHz ≢ 2GHz ╩

∆╢↓≤╩ ∆ 

WRC-19

1.13 ─

 

 ̧ WRC-19 ⌐≈™≡⁸ ─ ╩ ╕ⅎ╟╡ ↄ─

⅜ ה ↕╣╢╟℮ ∆╢ 

 ̧ ⌐⁸ ה β≢ ⅜ ╪≢™╢ 43.5GHz ─ ⌐≈™≡⁸

⌐ ╩ ℮ 

   24.5- 27.5GHz 27.5- 29.5GHz

37.0- 40GHz 40.5-

43.5GHz  
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─√╘⌐ ≤⌂╢ ⌐ ↑√ ⅎ  

 ⌐ ↑√ ⅎ  

1.7GHz  
─√╘⁸ ─ ╩ ╘╢≤≤╙⌐⁸

─ ╙ ⇔⁸2017 ╕≢─ ≡╩ ∆ 

2.3GHz  
◦☻♥ⱶ ↑─ ≡╩ ≤∆╢√╘⁸

ה ≤─ ╛ ⌐≈™≡ ⅝ ⅝ ╩ ∆╢ 

2.6GHz  
◦☻♥ⱶ ─ ⌐ ↑≡⁸ ◦☻♥ⱶ≤─

─ ⌐≈™≡ ⌂ ⅛╠ ╩ ∆╢ 

3.4-3.48GHz 
─√╘⁸ ╩ ⇔⁸2017 ╕≢─

≡╩ ∆ 

 

 ≤⇔≡⁸ ⅜ ─ ─ 28 12 ╟╡ ⇔√ ⌐

⅔↑╢ ⅜ ─ ─ ╩ ⅛╠ ⌐ ∆⁹ ↕╣≡™⌂™

│ ⌂™√╘⁸ ─ ╩ ℮√╘⌐│⁸ ─ ◦☻♥ⱶ≤ ╩ ℮↓

≤⅜ ≢№╢⁹ 

 

 

3.4- 4.9GHz ─  

 

 

Ź

4
4
0
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Ź
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24.25- 29.5GHz ─  

 

 

 

29.5- 86GHz ─  

 

 

 
1.7GHz ─  

 

 

ŷ
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2.3GHz ⁸2.6GHz ─  

 

 

  

Ź ŷ
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 1.7GHz LTE-Advanced ◦☻♥ⱶ ┘

1.7GHz LTE-Advanced ◦☻♥ⱶ≤ ◦☻♥ⱶ≤─

 
 

 ◦☻♥ⱶ≤  

 

 ─√╘⁸1.7GHz ┼─ ◦☻♥ⱶ LTE- Advanced

⌐ ↑≡⁸ ◦☻♥ⱶ ┘ ╩ ⇔≡™╢ ꜝ

☺○♂fi♦ ⁸ ┘PHS≤─ ≢ ╩ ⇔√⁹ 

 ╕√⁸ ─ ⇔ ⌐╟╡⁸LTE- Advanced⅜100kHz ⇔≡ ↕╣√ ╩

⇔⁸LTE- Advanced ─ ╩ ⇔√⁹ 

 

 

1.7GHz ⌐⅔↑╢  

 

 ∆╢ ◦☻♥ⱶ≤─ ⌐≈™≡│⁸ITU 223⌐ ≠ↄ IMT

1710- 1885MHz⁸3GPP Band ─ ╡1710- 1785MHz⁸ ╡1805- 1880MHz≤─

⌂ ╩ ⌐ ╩ ∫√ ⁹ 

 

 

 ⌐⅔↑╢ ◦☻♥ⱶ─  

 

 ꜝ☺○♂fi♦  

 

ꜝ☺○♂fi♦│⁸◗ⱶ ⌐ ╢⇔≡ ↕∑⁸ 30km╕≢─ ─

⁸ ⁸ ⁸ ה ╩ ∆╢√╘─ ╩ ⅎ√ ≢№

╢⁹ 

⁸│♃כ♦ ⁸ ה ─ ⁸ ─ ⌐

⁹ ≢│⁸ 09 ⁸21 ⌐ꜝ☺○♂fi♦╩ ™√ ╩ ∫

≡™╢╒⅛⁸ ╛ ⌐⅔™≡ ≢ ↕╣≡™╢⁹ 

ꜝ☺○♂fi♦─ │⁸400MHz≤1600MHz 1673, 1680, 

1668.4 1850

1879.91784.91749.9

1710 1884.5 1915.7

1844.9

[MHz]

PHS

3GPP Band3
1710- 1785MHz

3GPP Band3
1805- 1880MHz

3GPP Band9
1749.9- 1784.9MHz

3GPP Band9 
1844.9- 1879.9MHz

ITU 223 IMT
1710- 1885MHz

1710- 1785MHz 1805- 1880MHz
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1687MHz≢№╡⁸ ⌐│⁸400MHz╩ ∆╢⁹1600MHz│⁸ ─

ה ─ ⌂≥─ ≢ ⁸JAXA ⅜ ⇔≡™╢⁹ꜝ☺○♂

fi♦─ ⌂ │⁸ ⁸JAXA⁸ ≢№╢⁹ 

 

 

 ꜝ☺○♂fi♦ ─  

 

 

  

 

│⁸ ⅛╠ ╩ ℮ ≢№╡⁸ ─ ╩

⌐ ∆╢↓≤⅜≢⅝⁸ ╛ ⌐ ∆╢ ─ ⁸

─ ⁸ ╛ ─ ⌂ ⌐ ⇔≡™╢⁹ 

⅜ ≢│⁸ Ⱶ♇◦ꜛfi≤ Ⱶ♇◦ꜛfi ╩ ╦∑ ≈

₈└╕╦╡7 ₉⌐ ╢1. 7GHz ≢ ⇔≡™√ Ⱶ♇◦ꜛfi│⁸2017 ⌐

⁹ ─└╕╦╡8 ⁸9 │1. 7GHz ╩ ⇔≡™⌂™√╘⁸1.7GHz ⌐⅔™≡

⅜ ≢ ↕╣√ │ ↕╣≡™⌂™⁹↓─√╘⁸ │⁸ ─

╩♃כ♦─╠⅛ ⇔≡™╢ ─ ┼─ ⌐≈™≡ ╩ ∫√⁹ 

╩ ⇔≡™╢ ─ ≤⇔≡│⁸ ⅜ ⇔≡™╢

≢№╢₈NOAA₉ 1698.0MHz⁸1707.0MHz  1702.5MHz ╛⁸

⅜ ⇔≡™╢₈METOP₉ 1701.3MHz⁸1707.0MHz⌂≥⅜№╢⁹

│⁸ ⅛╠ 850km╩ ╢ │∕╣⌐ ™

≤ ─⌂∆ ╩ ∟⁸ ─ ╩ ∆╢↓≤⅜ ⌂

≢№╡⁸ ─ ≢№╢ ☿fi♃⁸כ ⅜ ╩

⇔≡⅔╡⁸ 25 ⁸ №√╡ 15 ⅜ ⅛╠ ⇔─

⌐№╢ ╩ ∫≡™╢⁹ 

≢│⁸NOAA⁸METOP─ ⅛╠ ╩⇔√ ╩♃כ♦

⌐ ⅛∑⌂™ ─ ≤⇔≡ ⇔≡™╢╒⅛⁸∕─ ╩♃כ♦

400MHz ꜝ☺○♂fi♦╩
1600MHz
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(WMO)4─ ╖⌐ ≠⅝ ─ ⌐ ⇔≡ꜞ▪ꜟ♃▬ⱶ⌐

♃כ♦─≥ ⇔≡™╢⁹ 

NOAA⁸METOP─╒⅛⁸ ─ ≢№╢FY2G─ 1687.5 

MHz ╙ ↕╣≡™╢⁹ 

 

 

 ◦☻♥ⱶ─  

 

 

 PHS 

 

PHS│⁸♦☺♃ꜟ◖כ♪꜠☻ ─ ╩ ⇔≡ ≢─ ≤─

╩ ≤⇔√◦☻♥ⱶ≢№╡⁸ⱴ▬◒꜡☿ꜟ≤ ┌╣╢ ⌐ ™ ─☿ꜟ╩

⇔≡⁸ ♃כ♦╛ ╩ ℮√╘─◦☻♥ⱶ≢№╢⁹ 

28 ─PHS─ ─ │⁸411,099 ≤⌂∫≡⅔╡⁸ 25 ⅛╠

1.5 ⇔≡™╢⁹PHS ╩ ⇔⌂™ ─ ─

│⁸ 25 ⅛╠ 27 ╕≢─ ≢1,596,578 ≤⌂∫≡⅔╡⁸ 22

⅛╠ 24 ╕≢─ ⅛╠ 75.0% ⇔≡™╢⁹ 

PHS─ │⁸ 9 3 ─ 670 ╩Ⱨכ◒⌐ ⅜ ™≡⅔╡⁸ 28

9 ⌐│ 370 ⌐ ⇔≡™╢⁹PHS ≢ ↕╣≡™╢◦☻♥ⱶ│⁸ ⅜ ⌂

™IoT ♃כ♦─↑ ─ꜟכꜙ☺⸗ ⅜ ⇔≡™╢⁹ 

2017 4 ⁸♁ⱨ♩Ᵽfi◒ ⅔╟┘ ►▫ꜟ◖ⱶ │⁸PHS ↑

ⱪꜝfi─ ╩2018 ≢ ∆╢↓≤╩ ⇔≡™╢⁹ 

                                                
 
4 WHO HP : http://www.wmo.int/pages/prog/sat/dbnet_en.php 



26 
 

 

 PHS─  

 

 

 ─  

 

⌐≈™≡│⁸ ◦☻♥ⱶ LTE- Advanced ⅜ ₈ ╡1710-

1785MHz₉⁸₈ ╡1805- 1880MHz₉─ ╩ ⇔≡™╢≤─ ≢ ∫√⁹ 

1.7GHz ≢ ↕╣╢ ◦☻♥ⱶ≤⇔≡│⁸₈ ₉⁸₈ ₉⁸₈

─ ╩ ℮ ─℮∟ ⁸ ₉⁸ ┘

₈ ─ ╩ ℮ ─℮∟ ⁸ ꜠Ⱨכ♃ ₉─

⅜ ⅎ╠╣╢⅜⁸ ─ ≢│⁸ ◦☻♥ⱶ⌐╟╡ ⇔≡ ↕╣╢ ⅜

╟╡ ⅝™ ↓≤⅜ ↕╣╢₈ ₉≤₈ ₉─ ╩ ≤⇔√⁹ 

≤─ │⁸ ╩ ⌐ ⇔√ ⁹ 

1710MHz╟╡╙ ™ ≢ ↕╣≡™╢ ⁸ ⌐≈™≡│⁸

◦☻♥ⱶ─ ╡ 1710- 1785MHz╩ ⌐ ⇔√⁹1880MHz╟╡╙ ™ ≢

↕╣≡™╢PHS⌐≈™≡│⁸ ◦☻♥ⱶ─ ╡ 1805- 1880MHz╩ ⌐

⇔√⁹╕√⁸ ─ ⇔ ⌐╟╡⁸LTE- Advanced⅜ ╟╡100kHz ⇔≡

↕╣√ ╩ ⇔⁸LTE- Advanced ─ ╙ ∫√ ⁸

⁹ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶥ ѰⱣ˧ ᾯ  

 

 

ⱴ▬◒꜡☿ꜟ 
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 ⌐⅔↑╢ ─ ╖ ╦∑ 

 

 

LTE- Advanced  
LTE- Advanced 

 
 

 

LTE- Advanced 

 
  

ủ 

β 

LTE- Advanced 

 
   

 
ủ 

β   

 

 

 ⌐⅔↑╢ ─ ╖ ╦∑ 

 

 

LTE- Advanced 

 

 

◦☻♥ⱶ 

PHS 
 

 

 

 

 

 

 

 

LTE- Advanced 

  
ủ 

β  

ủ 

β  
  

ủ 

β  

 
ủ 

β  
  ủ ủ  

 
ủ 

β  
     

 

◦☻♥ⱶ 

 

 
ủ      

 

 
ủ      

PHS  
ủ 

β  
    

 LTE- Advanced 100kHz  

 

 

 

 1.7GHz ⌐⅔↑╢LTE- Advanced◦☻♥ⱶ─ Ɽꜝⱷכ♃ 

 ─Ɽꜝⱷכ♃ 

 

(1)  

┘ ⌐ ⌐ ™√ ─ ╩

∆⁹ 

⌐⅔™≡│⁸ │ ▪fi♥♫ ≤⇔≡ ∆╢⁹ ⌐⅔™≡

▪fi♥♫ ╩ ℮ ≢╙⁸ ▪fi♥♫ ─ ≤ │ ⇔™≤ ↕╣

╢↓≤╛⁸ ⌐ ™╢ ♅ꜗⱠꜟ ⅎ™ │⁸ ⌐ ⇔≡ ⌂

≢№╢√╘⁸ ▪fi♥♫ ─ ≤ ⇔ↄ⌂╢√╘≢№╢⁹ 
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⁸♅ꜗⱠꜟ ⅛╠10MHz╩ ⅎ╢☻ⱪꜞ▪☻ ⌐≈™≡│⁸ ⇔≥☻כ◔

≡▪fi♥♫ ⅜ ∆╢ ⅜№╢⅜⁸ ⅜ ⅝ↄⱨ▫ꜟ♃⌐

╟╢ ⅜ ╕╣╢⁹ 

 

 LTE- Advanced  ⌐ ╢ ₅ 1 

 LTE- Advanced  

 1805 1880MHz 

 36dBm/MHz 

 17 dBi 

 5 dB 

▪fi♥♫   

▪fi♥♫   

 40 m 

(BWChannel) 5⁸10⁸15⁸20MHz 

♅ꜗⱠꜟ ⅎ™  

╕√│- 13dBm/MHz─ ™  

44.2dBc BWChannel  

44.2dBc 2×BWChannel  

☻ⱪꜞ▪☻  

(30MHz- 1GHz) 

(1GHz- 12.75GHz) 

- 13dBm/100kHz 

- 13dBm/MHz 

☻Ɑ◒♩ꜝⱶⱴ☻◒  ⌂⇔ 

∕─   

20 12 11  

 

 

 LTE- Advanced  ⌐ ╢ ₅ 1 

 LTE- Advanced  

 1710 1785MHz 

 - 119dBm/MHz(I/N=- 10dB) 

  - 43dBm 

 17 dBi 

 dB 

 40 m 

∕─   

20 12 11  
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 LTE- Advanced ─ ▪fi♥♫Ɽ♃כfi( )  

20 12 11  ╩  

 

 

 LTE- Advanced ─ ▪fi♥♫Ɽ♃כfi( )  

25 24  ╩  
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 LTE- Advanced ─ ⱨ▫ꜟ♃  

20 12 11  ╩  
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 ─Ɽꜝⱷכ♃ 

 

(1)  

⅛╠ ⌐ ⌐ ™√ ─

╩ ∆⁹ 

 

 LTE- Advanced  ⌐ ╢ ₅ 1 

 LTE- Advanced  

 1710 1785MHz  

 23 dBm 

 0 dBi  

 0 dB 

▪fi♥♫  ○ⱶ  

▪fi♥♫  ○ⱶ  

 1.5m 

(BWChannel)  5⁸10⁸15⁸20MHz 

♅ꜗⱠ  ꜟ

ⅎ™ 2 

╕√│- 50dBm/BWChannelMHz─ ™  

- 30dBc BWChannel  

☻ⱪꜞ▪☻ 3 

 (30MHz- 1GHz) 

(1GHz- 12.75GHz) 

 

- 36dBm/100kHz  

- 30dBm/MHz 

☻Ɑ◒♩ꜝⱶⱴ☻◒   

∕─  dB( )   

1 20 12 11  

2 ─ ≢⁸ ♅ꜗⱠꜟ ─ ≤⇔≡ ╩  

1707MHz⌐⅔™≡⁸ ─ ╟╡10dB 5MHz⁸8.5dB 10MHz⁸

9dB 15MHz ⁸10.8dB 20MHz  

3 ─ ≢⁸☻ⱪꜞ▪☻ ─ ≤⇔≡ ╩  

1687MHz⌐⅔™≡⁸ ─ ╟╡42.5dB 5MHz⁸23.0dB 10MHz⁸

17.8dB 15MHz ⁸18.8dB 20MHz  
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 LTE- Advanced  ₄ ⌐ ╢ ₅ 1 

 LTE- Advanced  

 1805 1880MHz  

 - 110.8dBm/MHz(I/N=- 6dB) 

 
- 56dBm (BWChannel/2+7.5MHz )  

- 44dBm (BWChannel/2+12.5MHz )  

 dBi 

 dB 

 1.5m 

∕─  dB( )   

20 12 11  

 

 

 

 LTE- Advanced ─☻Ɑ◒♩ꜝⱶ◄Ⱶ♇◦ꜛfiⱴ☻◒ 1 

20 12 11  

 

 

Ⱥ

f OOB(MHz) 

LTE♅ꜗⱠꜟ ─SEM (dBm) 
 

5MHz 10MHz 15MHz 20MHz 

° 0- 1 - 15 - 18 - 20 - 21 30 kHz 

° 1- 2.5 - 10 - 10 - 10 - 10 1 MHz 

° 2.5- 5 - 10 - 10 - 10 - 10 1 MHz 

° 5- 6 - 13 - 13 - 13 - 13 1 MHz 

° 6- 10 - 25 - 13 - 13 - 13 1 MHz 

° 10- 15  - 25 - 13 - 13 1 MHz 

° 15- 20   - 25 - 13 1 MHz 

° 20- 25    - 25 1 MHz 
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 LTE- Advanced ─☻Ɑ◒♩ꜝⱶ◄Ⱶ♇◦ꜛfiⱴ☻◒ 1 

 

20 12 11  

 

 

(2) ─Ɽꜝⱷכ♃ 

─ ⸗♦ꜟ╛ ─ ╩ ⇔√ ≢│ ⅜ ≢⅝⌂

™ ⁸ ◦☻♥ⱶ⁸ ◦☻♥ⱶ─ ╩ ⇔⁸ ⌂ ⅜

≤ ↕╣√ ⌐⅔™≡│⁸⸗fi♥◌ꜟ꜡ה◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ╩ ℮⁹

⸗fi♥◌ꜟ꜡ה◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ─▬ⱷכ☺╩ ⌐

∆⁹ ─₈ ₉│ ⁸₈ ₉│ ╩ ∆⁹ 

⸗fi♥◌ꜟ꜡ה◦Ⱶꜙ꜠כ◦ꜛfi≤│⁸ ─ ⁸╕√│ ⁸

─™∏╣⅛⅜ ≢№╢ ⌐≈™≡⁸ ─ ─

⌐╟╡ ∆╢ ┼─ ─ ╩ ⇔≡⁸ ⌐

╩ ∆╢ ≢№╢⁹ ⌐│⁸ ⅛╠ ─ ⌐⁸

♃▬Ⱶfi◓≢ ∆╢ ─ ╩ꜝfi♄ⱶ⌐ ⇔≡⁸↓╣╠─ ─

⅛╠─ ⌐ ∆╢ ╩ ╘╢⁹↓─ ─ Ɽ♃כfi╩

↕∑≡ ─ ╩ ⇔⁸↓─ ⅜ ꜠ⱬꜟ╩ ⅎ╢ ╩ ╘╢⁹ 
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 ⸗fi♥◌ꜟ꜡ה◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ▬ⱷכ☺ 

 

⌐ ⌐ ™√LTE- Advanced ─

╩ ∆⁹ ♃▬Ⱶfi◓≢ ∆╢ ─ ≤⇔≡│⁸ ◦☻♥ⱶ≢№

╢ ⁸ꜝ☺○♂fi♦ ─ ⌂ ⅛╠⁸ITU- R ⸗♦ꜟ

⌐⅔↑╢◘Ⱪ▪כⱣfi◄ꜞ▪⸗♦ꜟ ─ ╩ 5⇔√ │⁸ ╩ ⁹ 

 

 

 

 LTE- Advanced ─  

 

 

 

                                                
 
5 ≢─ ─ ≢│⁸ ≢─ ─ ╩ ⇔⁸ MHz ┘

km2 √╡40.62 ⁸ │ 100m≤⇔≡ ⇔≡™√⁹ │⁸ ◦☻♥

ⱶ≢№╢ ◦☻♥ⱶ⅜ ⌐ ↕╣╢ ⅜⁸ITU- R ⸗♦ꜟ⌐⅔↑╢◘Ⱪ▪כ

Ᵽfi⌐ ∆╢√╘⁸ ─ ♩ꜝⱥ♇◒⸗♦ꜟ─1/6.75 ≤⇔≡ ╩ ∫√⁹ 

R

ʦ ʦ₲ ᾯ
₲ ᾯ
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 ◦☻♥ⱶ≤─  

 

 ╩ ∆╢  

 

 1.7GHz ┼ LTE- Advanced╩ ∆╢√╘⁸1.7GHz ╩ ∆╢

≤─ ╩ ∫√⁹ 

 ≤⌂╢ ─ ≤⇔≡│⁸ⱨ▼כ☺fi◓ ⌐ ╩ ↑

╢ ⇔ ─ ─ ╩ ℮ ≢№╢√╘⁸ 1kW ─

≢ ↕╣≡™╢⁹ 

 ⌐№√∫≡│⁸ ╩ ∆╢ ≤ ╩ ∆╢ ─∕╣

∙╣⌐≈™≡⁸1 1 ⸗♦ꜟ⁸ ╩ ⇔√⸗♦ꜟ⌐╟╡ ╩ ⇔√⁹ 

 

 1.7GHz LTE- Advanced  

 

 LTE- Advanced ≤ ≤─ ⌐≈™≡⁸

╩╙≤⌐ ⇔√ ╩ ┘ ⌐ ∆⁹ 

 ≢ ∆ ─ ≠↑↕╣√ │ ─ ─ ╩

ⅎ╢ ≢№╢⁹ 

 

 

◦Ⱶꜙ꜠כ◦ꜛfi─ ᵑ 

 

 

V

5MHz 10MHz

5MHz 10MHz
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◦Ⱶꜙ꜠כ◦ꜛfi─ ᵒ 

 

 ─ ≤⇔≡⁸ 

   ŋ │ ⌐ ─ ⅜№╢ ≢№∫≡╙⁸∕─ ⌐

≈™≡ ⇔≡™⌂™⁹ 

   o ⅜ ⇔√ ─ ╙ ↕╣≡™⌂™⁹ 

 

 ╟∫≡⁸ᵑ ┘ᵒ╩ ⇔√ │⁸ ╩ ↑╢ ⅜⁸ ⇔√ ╟╡╙

ↄ⌂╢↓≤⅜ ↕╣╢⁹╕√⁸ │⁸ ה ≤╙⌐⁸ ↔

≤⌐ ─ ╩ ⇔√╙─≢№╢⁹ ⅜№╢ ─ ⌐⅔™≡╙⁸

⌐ ≢ ╩ ⅎ╢ ⅜≢⅝╢↓≤⅜ ↕╣╢⁹ 

 

 

 ≤─ ╕≤╘ 

 

 ─ ⅛╠⁸ ⅜ ⇔≡™╢ ⌐⅔™≡⁸ ─●

⅜♪Ᵽfi♪כ ≤⌂╢⁹ 

 ⇔√⅜∫≡⁸ ─ ╩ ╘⌂↑╣┌⁸ ⌂ ⅜ ↕╣╢

╩ ∆╢ ╠╣√ 1.7GHz ─ ╩⁸ ↄ ⌂ ╩⇔≈≈ ⌐ ∆╢

↓≤│⁸ ≤ ⅎ╠╣╢⁹ 

 ↓─√╘⁸1.7GHz ⌐⅔™≡│⁸ ─ ╩ ⅛╠ ה

⇔⁸ ◦☻♥ⱶ─ ⅜ ≤⌂╢ ╩ ∆═⅝≢№╢⁹ 

 ∕─ ⁸ ─ ⌐≈™≡│⁸ ─ ╩ ⇔≡⁸

─ ╩ ≢⅝⁸╕√ ┼─ ◦☻♥ⱶ─ ⅜ ⅛≈ ⌐ ⅎ⁸

↕╠⌐⁸ ╩│∂╘≤∆╢ ◦☻♥ⱶ─ ╩ ⅎ⁸ ⌂ ─

V

5MHz 10MHz

10MHz5MHz
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⌐ ⇔≈≈⁸ ⌂ ╩ ה ∆═⅝≢№╢⁹ 

 ╕√⁸ ⅜ ╠─ ⌐╟╡ ╩ ∆╢⌐│ ─ ╩

∆╢≤ ↕╣╢√╘⁸1.7GHz ⅜ ⌐ ⌐ ≤⌂╢╟℮ ─

⌐≈™≡╙ ∆╢═⅝≢№╢⁹ 

 

 

1.7GHz ≢─ ⌐ ∆╢  

 

 

 ◦☻♥ⱶ ꜝ☺○♂fi♦ה ≤─  

 

 ◦☻♥ⱶ≤─ ⸗♦  ꜟ

 

 1.7GHz ╩ ∆╢ ꜝ☺○♂fi♦ ⁸ ≤ ◦☻♥ⱶ LTE-

Advanced ╩ ≤⇔√ ╩ ⇔√⁹ 

 ⌐≈™≡│⁸ ─ ┘ ─ ╩ ≤⇔⁸

┘ ⌐≈™≡ITU- R─ Ɽꜝⱷכ♃╩ ™≡ ╩ ⇔√⁹ 

 ꜝ☺○♂fi♦⌐≈™≡│⁸ ┘ ╩ ≤⇔⁸ITU- R─

Ɽꜝⱷכ♃╩ ™√ ╩ ⇔√⁹╕√⁸ ─ꜝ☺○♂fi♦ ⌐⅔↑╢ⱷ☺ꜗ

⌂כ ─ ╩ ™√ ╙ ∫√⁹ 

 

 

 

=40m

=1.5m

1 1 ⸗♦ꜟ

LTE- Advanced

V 1 1

V

1 1

25 24

ITM Irregular Terrain Model

Line of Sight Diffraction Scatter

1km

WirelessInSiteSoftware
The ITS Irregular Terrain Model, version 1.2.2 The Algorithm, George Hufford, National 
Telecommunications and Information Administration, Institute for Telecommunication Sciences.
Recommendation ITU- R P.452- 16, Prediction procedure for the evaluation of interference between stations 
on the surface of the Earth at frequencies above about 0.1 GHz.
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◦☻♥ⱶ≤─ ⸗♦ꜟ  ŋ

 

 

◦☻♥ⱶ≤─ ⸗♦ꜟ  o

 

 ◦☻♥ⱶ≤─  

 

 │⁸ ─ ☻♥♇ⱪ≢ ⇔√⁹∕╣∙╣─☻♥♇ⱪ⌐⅔↑╢ ─

ꜝ☺○♂fi♦

ꜝ☺○♂fi♦

⸗♦ꜟз
Ҝ

⸗♦ꜟй
Ҝꜝ☺○♂fi♦

⸗♦ꜟи
Ҝ

⸗♦ꜟк
Ҝ

1668.4 1785.01710.0 [ ]

⸗♦ꜟз Ҝ
⸗♦ꜟй Ҝꜝ☺○♂fi♦

⸗♦ꜟи Ҝ
⸗♦ꜟк ꜝ☺○♂fi♦ Ҝ

-

-
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▬ⱷ⁸│☺כ ─≤⅔╡⁹ 

 

 

     ≤ ╩ ∏≈ ⇔⁸ ╙ ⅜ ⅝ↄ⌂╢ ⌐⅔™≡⁸ 

≢ ↕╣╢ ─ ╩  

 

 

 

     │⁸ ⌐⁸ ─ ꜠ⱬꜟ ⌐ ⇔⁸ ─ⱴכ☺fi╩

∫≡ ↕╣≡™╢√╘⁸ ╩ ™╢↓≤≢ ─ ⅜ ≢⅝╢⁹

≤ ╩ ∏≈ ⇔⁸ ╙ ⅜ ⅝ↄ⌂╢ ⌐⅔™≡⁸

◦☻♥ⱶ ─ ─ ꜠ⱬꜟ─ ╩ ™≡ ╩  

 

 

 

     ⅛╠ ─ ⌐⁸ ♃▬Ⱶfi◓≢ ∆╢ ─

╩ꜝfi♄ⱶ⌐ ⇔⁸↓╣╠─ ─ ⅛╠ ⌐ ∆╢

╩ ∆╢₈⸗fi♥◌ꜟ꜡ה◦Ⱶꜙ꜠כ◦ꜛfi₉╩ ™≡ ╩  

 

◦☻♥ⱶ≤─  

ᾍ ᾍׄ

─

ὕҘΙ

R

⸗fi♥◌ꜟ꜡ה◦Ⱶꜙ꜠כ◦ꜛfi
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─  

ᵑ │∂╘⌐⁸₈☻♥♇ⱪ ⸗♦ꜟ ₉─ ╩ ⁹ ⌐ 

∆╢ ⅜ⱴ▬♫☻≤⌂∫√ │⁸ ╩ ∆╢⁹ ⌐ 

∆╢ ⅜ⱪꜝ☻─ ⁸☻♥♇ⱪ ⌐ ╢⁹ 

 

ᵒ ─ ╩ ™√₈☻♥♇ⱪ ⸗♦ꜟ ₉─ ╩ ⁹ 

⌐ ∆╢ ⅜ⱴ▬♫☻≤⌂∫√ │⁸ ╩ ∆╢⁹ 

⌐ ∆╢ ⅜ⱪꜝ☻─ ⁸☻♥♇ⱪ ⌐ ╢⁹ 

 

ᵓ LTE- Advanced ⅜ ≤⌂╢ ⁸ ⌐⅔↑╢ │

─ ⌐ ⅝ↄ ∆╢⁹ ╛ ─ ≢ ™╠╣≡™

√ ─ ─ ╩ ∆╢₈☻♥♇ⱪ ⸗♦ꜟ ₉

⸗fi♥◌ꜟ꜡ה◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟╢ ╩  

 

 ◦☻♥ⱶ≤─ ╕≤╘ 

 

◦☻♥ⱶ≤─ ╩ ⌐ ∆⁹ 

 

LTE- Advanced◦☻♥ⱶ⅛╠ ◦☻♥ⱶ┼─  

LTE- Advanced ⅛╠ ◦☻♥ⱶ┼─ │⁸ ⸗♦ꜟ─

≢│⁸№╢ ─ ⅜ ≤─ ≤⌂∫√⅜⁸ ─ ╩ ╕ⅎ

√ ☻♥♇ⱪ ╩ ∫√≤↓╤⁸ ⌡ ™꜠ⱬꜟ≤⌂∫√⁹ 

 

◦☻♥ⱶ⅛╠LTE- Advanced◦☻♥ⱶ┼─  

⅛╠ LTE- Advanced ┼─ │⁸☻♥♇ⱪ ≢ ⌐ ∆

╢ ⅜ⱴ▬♫☻≤⌂╡⁸ ─⌂™꜠ⱬꜟ≤⌂∫√⁹ 

ꜝ☺○♂fi♦⅛╠ LTE- Advanced ┼─ ⌐≈™≡│⁸☻♥♇ⱪ ─ ⁸ꜝ

☺○♂fi♦─ ⅜ ⌐ ™ ⁸ ⌐ ∆╢ ─ ⅜ ∫√⅜⁸

ꜝ☺○♂fi♦ │ ≢ ┼ ∆╢╙─≢№╢↓≤⅛╠ LTE- Advanced

┼─ │ ⌡ ™꜠ⱬꜟ≤ ⅎ╠╣╢⁹ 

 

≢ ⅜ ⇔√ ─  

─ │⁸ ⌂ ⸗♦ꜟ⌐ ≠™≡ ⇔√╙─≢№╡⁸ ─

⌐≈™≡│⁸ ₁─ ⁸ ∆╢ ─☻Ɑ♇◒ ⌐╟╢╙─≤ ⅎ╠╣╢⁹ 

─ ⌐⅔™≡ ⅜ ⇔√ ⁸ ⌐│⁸ ─╟℮⌂ ╩ ℮↓≤

≢ ⌂ ╩ ↑╢↓≤⅜ ≢№╢⁹ 

 

LTE- Advanced ⅛╠ ┼─  

ü ─ ─ ╩ →╢β 

β ◦☻♥ⱶ≢│⁸ ─ │ ⌐╟∫≡ ↕╣≡™╢√╘⁸ ─
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╩ ∆╢↓≤≢⁸ ─ ╩ →╢↓≤⅜  

 

ü ─ ⌐⅔™≡⁸1.7GHz ◄ꜞ▪≤

⌂╠⌂™╟℮⁸ ▪fi♥♫ ─   

 

ꜝ☺○♂fi♦⅛╠ LTE- Advanced ┼─  

ü ꜝ☺○♂fi♦─ → ⁸ ≤ ─ ╩ ≢⅝╢ ╩

╪≢ ∟ →╢  

 

LTE- Advanced ⅛╠ꜝ☺○♂fi♦┼─  

ü ꜝ☺○♂fi♦─ ⁸ꜝ ☺○♂fi♦ ─▪fi♥♫ ⌐ ╩

⇔√ ⅜™⌂™↓≤╩ ∆╢  

 

 ◦☻♥ⱶ≤─  

⸗

♦

ꜟ 

   
 

  

з 
 

 

 

 

 

☻♥♇ⱪ  

⸗♦ꜟ 
  

 

 

 

☻♥♇ⱪ  

⸗♦ꜟ 
  

и 

 

 

  

 

☻♥♇ⱪ  

⸗♦ꜟ 
  

 

 

 

☻♥♇ⱪ  

⸗♦ꜟ 
  

й 
 

 

ꜝ☺○♂fi♦ 

 

☻♥♇ⱪ  

⸗♦ꜟ 
  1 

ꜝ☺○♂fi♦ 

 

 

☻♥♇ⱪ  

⸗♦ꜟ 
  

к 

ꜝ☺○♂fi♦ 

 
 

 

☻♥♇ⱪ  

⸗♦ꜟ 2 
  

ꜝ☺○♂fi♦ 

 

 

☻♥♇ⱪ  

⸗♦ꜟ 3 
  

 ITU-R─ Ɽꜝⱷכ♃⌐ ⅜ ™√╘ 

 ♂fi♦ 101m≢ ⅜ⱴ▬♫☻≤⌂╢ 

 ♂fi♦ 40m≢ ⅜ⱴ▬♫☻≤⌂╢ 
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 PHS◦☻♥ⱶ≤─  

 

 ─ 20 12 11

⌐⅔↑╢LTE⅛╠PHS⌐ ∆╢ ≢│⁸38 48dB─ ⌐ ⇔⁸LTE ┼

─ ⱨ▫ꜟ♃⁸PHS ┼─ ⱨ▫ꜟ♃─ ╛◘▬♩◄fi☺♬▪ꜞfi◓6⌐╟╡⁸

dB─ ╩ ╘╢↓≤⅛╠⁸ ≤↕╣√⁹ 

 ╟╡╙ 100kHz ™ 1880MHz╕≢ ◦☻♥ⱶ LTE- Advanced ≢ ∆╢

─ │ ─≤⅔╡⁹ 

 

 ŋ LTE- Advanced⅛╠PHS┼─  

  LTE- Advanced⅛╠ PHS⌐ ∆╢ ⌐≈™≡│⁸LTE- Advanced ─

─ ⱨ▫ꜟ♃╩∕─╕╕ ∆╢⌂≥─ ⌐╟╡⁸LTE- Advanced⅛╠─

╩ ≤ ∂ ⌐ ⅎ╢↓≤⅜≢⅝╣┌⁸ ─ ─ ≤⌂╢⁹ 

  LTE- Advanced⅛╠ PHS⌐ ∆╢ ⌐≈™≡│⁸LTE- Advanced─ ─

⅜ ∆╢≤PHS─ ꜠ⱬꜟ⅜ ∆╢↓≤⅜ ⅎ╠╣╢⅜⁸ │ ─

Ᵽfi♪4.6MHz♪כ● ⌐ ⇔≡ ⌐ ↕™100kHz≢№╢↓≤⅛╠⁸ ≢ ≤⌂

╢ │ ─ ⌐⅔↑╢ ⌐ ═ ™꜠ⱬꜟ 1dB ≤⌂

╢⁹⇔√⅜∫≡ 1880MHz╕≢ LTE- Advanced╩ ∆╢ ⌐⅔™≡╙ ≤ ⌐⁸

◘▬♩◄fi☺♬▪ꜞfi◓ ╩ ℮↓≤⌐╟╡ ≢№╢≤ ⅎ╠╣╢√╘⁸ ─

─ ≤⌂╢⁹ 

 

 ᵒPHS⅛╠LTE- Advanced┼─  

   PHS⅛╠LTE- Advanced ⌐ ∆╢ ⁸ ⌐≈™≡│⁸ ─

17 30 ⌐⅔™

≡⁸ ╩ 1880MHz≤⇔√ W- CDMA ≤─ ⅜ ╖≢№╢⁹LTE-

Advanced ─ ┘ │⁸W- CDMA ≤ ≢№╢↓≤

⅛╠⁸PHS⅛╠LTE- Advanced⌐ ∆╢ │⁸ ─ ─ ≤⌂╢⁹ 

 

 

 1.7GHz ⌐⅔↑╢LTE- Advanced◦☻♥ⱶ ─  

 

 ≤⇔≡⁸ ₈ ╡1710- 1785MHz₉⁸₈ ╡1805- 1880MHz₉╩ ∆

╢↓≤≤⌂∫√ ⁸ ≢ ◦☻♥ⱶ LTE- Advanced ╩ ⇔≡™╢

│⁸ ⌂ ─ ╩ ╢ ⅛╠⁸ ⇔≡™╢◦☻♥ⱶ╩

100kHz ™ ⌐☻ꜝ▬♪↕∑╢ ⅜ ↕╣╢⁹ 

 ─◦☻♥ⱶ─ ╩☻ꜝ▬♪↕∑╢√╘⌐│⁸ ─ ⅜ ≤⌂╢

⅜⁸♃▬Ⱶfi◓⌐╟∫≡│⁸ ∆╢LTE- Advanced ─ ⅜ ╟╡╙100kHz

                                                
 
6 ▪fi♥♫─ ┘ ה↕ ⅝ ─ ⁸LTE ≤PHS ─

─   
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⇔√ ≤⌂╢↓≤⅜ ↕╣╢⁹ 

 ↓─√╘⁸LTE- Advanced─ ⅜ ╟╡╙100kHz ⇔√ ─LTE- Advanced

─ ⌐≈™≡ ╩ ∫√⁹ 

 

 

 

LTE- Advanced─ ⅜100kHz ⇔√ ─ ─  

 

─ ⅎ  

 ─≤⅔╡⁸ ™ ─LTE─ ⅜ ╟╡╙100kHz ™

≢ ↕╣≡™╢ ⁸ ⌐ ↕╣≡™╢ ─ ⅜⁸ ─

⌐⅔↑╢ ♅ꜗⱠꜟ ─ ╩ ≢⅝╢─≢№╣┌⁸ ─

│ ⇔⌂™╙─≤ ⅎ╢⁹ 

 ⌐⁸ ─ │⁸ ♅ꜗⱠꜟ ─ ⌐ ⇔≡⁸

─ⱴכ☺fi╩ ∫≡ ⁸ ↕╣≡™╢√╘⁸ ⅜100kHz ™ ≢№

∫≡╙⁸ ─ ⌐⅔↑╢ ♅ꜗⱠꜟ ─ ╩ ≢⅝╢╙─

≤ ⅎ╠╣╢⁹╟∫≡⁸ ─ ≤⌂╢╟℮⌂ ⅜ ∂╢↓≤│⌂™≤ ⅎ

╠╣╢⁹√∞⇔⁸ ⌐ ╩ ℮ │⁸ ∆╢LTE─◦☻♥ⱶ ≢ ╩ ╓↕

⌂™╟℮⁸ ╩ ∆╢ ≢ ╩ ∫√ ≢ ∆╢↓≤⅜

≢№╢⁹ 

 

 

 

  

13.5MHz

20MHz

100kHz

100kHz

100kHz 20MHz 15MHz
1.65MHz 1.75MHz

(750kHz)(1MHz)

15MHz

650kHz

Hz

─
≢

100kHz ™
≢

750kHz
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 LTE-Advanced─  

 3GPP⌐⅔↑╢LTE- Advanced─ ⌐ ↑√  

 ─ ◦☻♥ⱶ─ ≢ ⇔√≤⅔╡⁸ ◦☻♥ⱶ⌐ ∆╢ ☼כ♬⌂₁

⌐ ∆╢√╘⁸3GPP≢│⁸ ◦☻♥ⱶ─ ⌐ ↑√ ╩ ⇔≡™╢⁹ 

 3GPPꜞ ☻כꜞ 10 12≢│⁸ ╡ ∞↑≢⌂ↄ⁸ ╡ fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐─

╛ ⁸ ─ ╩ ⌡√ fi⁸ꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐─ ─

─┼fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐─ ⌂≥⁸ ─ ╩ ⇔≡ ╩

↕∑╢ ─ ⅜ ╘╠╣≡⅝√⁹╕√⁸ ⌐≈™≡╙ ╡ 256QAM╩ ∆

╢⌂≥⁸ ⌂╢ ╩ ∆╢ ⅜ ↕╣≡⅔╡⁸↓╣╠⌐≈™≡│⁸ ⁸

≢ ⅜ ╦╣⁸ ≤⇔≡ ⅜≤╡╕≤╘╠╣≡⅝√⁹ 

 

 

 3GPP⌐⅔↑╢LTE- Advanced ─  

 

☻כꜞꜞ  13≢│⁸↓╣╕≢─ ⌐ ∆╢ ∞↑≢⌂ↄ⁸IoT ─ ╩ ⇔⁸

─♦Ᵽ▬☻≤─ ≢ ╩♃כ♦ ⁸꞉ ▬♪◄ꜞ▪⁸ ◖☻♩≢ ∆╢eMTC

┘NB- IoT7─ ⅜ ↕╣⁸eMTC ┘NB- IoT ⌐ ⇔√ ╙2017 ⌐

╡╕≤╘╠╣√≤↓╤≢№╢⁹ 

 

                                                
 
7 eMTC: enhanced Machine Type Communication, NB-IoT: Narrow Band IoT 

3GPP Rel. 10

3GPP Rel. 13

3GPP
Rel. 15Ṍ

IoT /M2M

3GPP
Rel. 14

256QAM( HPUE)

Enhanced LAA

LTE V2X

5G New Radio (Study Item)

New RAT NSA/SA

eMTC (Cat.M1) NB - IoT (Cat.NB1)

ṕ Ṗ

256QAM

eNB-IoTFeMTC

2017
5G

2017 3

2016 6

2011 6 2015 3

LTE- Advanced
2017 5

2013 5

4 (LTE- Advanced)

2016 5

3GPP Rel. 11

3GPP Rel. 12

ʣ 256QAM

256QAM

1.33 64QAM

їҘ Ҳᾯ HPUE

2
400mW

3GPP Rel.14
2.5GHz
: High Power User Equipment

4 (IMT- Advanced)
2013 7
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 2017 3 ⌐ ☻כꜞꜞ√╣↕ ♩♇ⱪכꜟ☻⁸│≢14 ╛◌Ᵽ꜠♇☺ ─√╘─

√⌂ ≤⇔≡ HPUE:High Power User Eqipment ⁸ ╡

─ 256QAM ╛⁸eMTC/NB- IoT ─ ⌂╢ ⌐ ∆╢ ⅜ ↕╣√⁹ ⁸LTE-

Advanced⌐≈™≡│⁸ ╡ ─√╘⁸ ─ 256QAM ─

⌐≈™≡ ╩ ∫√⁹⌂⅔⁸HPUE⌐≈™≡│⁸ ⅜ ≢ ≢ ↕╣≡™╢

─℮∟⁸2.5GHz ─╖⅜ ↕╣√√╘⁸ ∆╢ ▪◒☿☻◦☻♥ⱶ┼─

─ ╩ ∫√⁹ 

 

 ╡ ─ 256QAM─  

 3GPPꜞꜞכ☻ 14⌐⅔™≡⁸ ╡ ќ ─ ─ ⌂

╢ ─√╘⁸ ⌐ 256QAM⅜ ↕╣√⁹ 

 256QAM╩ ∆╢↓≤⌐╟╡⁸ ─ │ 64QAM─ ≤ ⇔≡

1.33 ─ ⅜ ≤⌂╢⁹ 

 

 

256QAM⌐╟╢ ─▬ⱷכ☺ 

 

 ◦☻♥ⱶ≤─ ─ ⅎ  

 ╡ ─ │⁸ ─ ─ ⌐ ™╢ Ɽꜝⱷכ♃⌐

╩ ╓↕⌂™⁹ 

 ↓─√╘⁸ ╡ 256QAM⌐≈™≡⁸↓╣╕≢─ ─ ≢◌Ᵽכ↕╣≡™╢↓

≤⅛╠⁸ √⌂ │ ≢№╢⁹ 

 

 ⌐ ∆╢  

 ⌐≈™≡│⁸ 21 ─ ─ ─ ⌐ ∆╢ ─

╩⁸ ⌐≈™≡│⁸ 14 ─ ≢ ⇔≡™╢ ⌐⅔↑╢

SAR ─ ─ ╩ √∆ ⅜№╢⁹ 

 ─ │⁸ ─ ⌐ ╩ ╓↕⌂™√╘⁸ √⌂ │

≢№╢⁹ 

 

  

64QAM
6bit / symbol

256QAM
8bit / symbol

1.33

ṕ64QAM Ṗ

64QAM 256QAM
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 ▪◒☿☻◦☻♥ⱶ─  

 ▪◒☿☻◦☻♥ⱶ─ ⌐ ↑√  

 WiMAX ⱨ◊כꜝⱶ⌐⅔↑╢ ▪◒☿☻◦☻♥ⱶ─ ⌐ ↑

√  

 

WiMAXⱨ◊כꜝⱶ│⁸ ╙ ⅜ ♃כ♦╢╣↕ ⌐ ∆╢ ⌐ ⅎ⁸

⌂IoT▪ⱪꜞ◔כ◦ꜛfi⌐ ∆╢ ╩ ↕∑╢√╘⁸ ⌐WiMAX ─ ╩

∫≡™╢⁹ 

3GPP ≤⇔≡│2012 10 ⁸ ─WiMAX ≤─ ╩ ⇔⁸LTE- TDD

≢ ⇔≡™╢ 3GPPꜞ ☻כꜞ 11⌐ ╩ ⁸ ↕∑⁸◄◖◦☻♥ⱶ ╩

⇔√WiMAXⱨ◊כꜝⱶꜞꜞ2.1☻כ ╩ ⇔⁸2014 ⱶ꜠☻Ɫfiכ◦⁸│⌐

כⱣכ○♪ ╛ ╩ ⇔√WiMAXⱨ◊כꜝⱶꜞꜞ2.2☻כ ╩ ⇔≡™

╢⁹ 

 

 WiMAX Release 2.2 ─  

R1 modeה IEEE802.16- 2009 ╩ⱬכ☻≤⇔√WiMAX Forum  

R2 modeה IEEE802.16m- 2011 ╩ⱬכ☻≤⇔√WiMAX Forum  

Additional Elements (AE)ה 3GPP ╩ⱬכ☻≤⇔√WiMAX Forum  

βꜞꜞ2.2☻כ ≢│⁸AE⌐◦כⱶ꜠☻Ɫfi♪○כⱣכ ╛ ╩  

 

 2016 ⁸WiMAXⱨ◊כꜝⱶ⌐⅔™≡ 3GPPꜞ ☻כꜞ 12⌐ ∆╢√╘ 3GPP

AE ─ ⅜ ╦╣√⁹ ─WiMAX3GPP ≢│⁸ ≢№╢

256QAM─ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╛ ⅜ ╡ ╕╣√⁹ 

 2016 ⌐ 3GPPꜞ ☻כꜞ 13⅜ ↕╣√↓≤╩ ↑⁸WiMAXⱨ◊כꜝⱶ⌐⅔™≡

3GPP AE ─ ╩ ╘⁸2016 12 ⁸IoT ─ ╩ ↕∑╢eMTC

─ ╩ ⇔√WiMAX R2.1AEv06/R2.2AEv04⅜ ⇔√⁹ 

 2017 12 ⁸HPUE╩ ╗3GPPꜞ ─14☻כꜞ ╩ ⇔√⁸R2.1AEv0 ┘R2.2AEv06

╩ ∆╢ ≢№╡⁸ ⌐ ↑√ ⅜ ╘╠╣≡™╢≤↓╤≢№╢⁹ 

 ╙WiMAXⱨ◊כꜝⱶ≢│⁸ ∆╢ ♩ꜝⱥ♇◒┼─ ╛ ⌂ IoT ▪ⱪ

⌐fiꜛ◦כ◔ꜞ ⇔√ ─ ╩ ╢√╘⁸ ⌂ ⌐╟╡⁸WiMAX

─ ⌂ ╩ ⇔≡™ↄ ≢№╢⁹ 
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 XGPⱨ◊כꜝⱶ⌐⅔↑╢ ▪◒☿☻◦☻♥ⱶ─ ⌐ ↑√

 

 

 XGP─ ╩ ∫≡™╢ ≢№╢XGPⱨ◊כꜝⱶ│⁸PHS MoU Group╩ ≤⇔

2009 ⌐ ⁸2007 ⌐PHS ╩ ↕∑√ PHS≤⇔≡XGP Ᵽ

fiꜛ☺כ XGP1 ╩ ⇔√⁹2012 ⁸3GPP─TD- LTE ╩ ∆╢↓≤⌐╟╡⁸

XGP ꜟⱣכ꜡◓─ ≤ ─ ╩ ╢Global mode╩ ⇔√⁹ 

 XGPⱨ◊כꜝⱶ ≤3GPP ─ ╩ ⌐ ∆⁹ 

 

 XGPⱨ◊כꜝⱶ ─  

 

 XGPⱨ◊כꜝⱶ│Global mode ╙⁸3GPP ⌐ ╦∑≡XGP ─ ╩⇔≡

⅔╡⁸2015 ⌐│⁸ ⌐≤⌂fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╡ ⇔√3GPPꜞ ⌐12☻כꜞ

⇔√XGPⱣכ☺ꜛfi3.2╩ ⇔√⁹↕╠⌐2017 ⌐│⁸3GPPꜞ ⌐13☻כꜞ ⇔

√IoT ╩ ℮eMTC─ ╩ ⇔√XGPⱣכ☺ꜛfi3.3⅜ ↕╣√⁹ 

 3GPPꜞ ⌐14☻כꜞ ⇔√XGPⱣכ☺ꜛfi3.4 HPUE╗ ⌐≈™≡⁸2017 12 XGPⱨ◊

ⱶꜝכ ╩ ⌐ ╩ ╘≡™╢≤↓╤≢№╢⁹ 

 

3GPP
standards

R2.1AEv02

16e -2005Cor1/2

16 -2009/2012

16.1 -2012

R1.0

R1.5

3GPP Release11

R2.0

WiMAX

IEEE
802.16 

standard

3GPP Release13

Reference Document

3GPP Release12

R2.1AEv04/R2.2AEv01

R2.1AEv05/R2.2AEv03

3GPP Release10

Additional Elements(AE)
3GPP TD-LTE

WiMAX

3GPP Release14 (R2.1AEv08/R2.2AEv06)

R2.1AEv06/R2.2AEv04

2017 12R2.1AEv07/R2.2AEv05

 XGPForum

♫ XGP

ʫ P̈HS

Global mode

Chapter 10

3GPP

֓

3GPP

Technical

Specification
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 2. 5GHz HPUE─  

 ◦☻♥ⱶ─◌Ᵽ꜠♇☺│⁸ ─ ╟╡╙ ─ ⌐ ⇔≡™╢

√╘⁸ ─ ╩ →╢↓≤⌐╟╡⁸◌Ᵽ꜠♇☺ ╩ ℮↓≤⅜≢⅝╢⁹

HPUE:High Power User Eqipment ≢│⁸ ╩ ─ ─400mW≤∆

╢↓≤⌐╟╡⁸◌Ᵽ꜠♇☺╩ 1.3 ∆╢↓≤⅜ ↕╣≡™╢⁹⌂⅔⁸HPUE

│⁸ │⌐fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐≢ ⇔≡™⌂™⁹ 

 HPUE≢│⁸ ─ ⅜ 400mW⌐ ↕╣√⁹↓╣⌐╟╡⁸3GPP⌐⅔↑╢

♅ꜗⱠꜟ ─ ⅜ ⅛╠2dB 8↕╣≡™╢⁹⌂⅔⁸☻Ɑ◒♩ꜝⱶⱴ☻

◒⁸☻ⱪꜞ▪☻─ ─ ⌐≈™≡│⁸ ⌂⇔⁹ 

 

 

HPUE ⌐╟╢◌Ᵽ꜠♇☺ ─▬ⱷכ☺ 

 

                                                
 
8 3GPP⌐⅔™≡⁸ 400mW⌐ ⇔√ ─ ♅ꜗⱠꜟ ─

⅜⁸ ─-30dBc -7dBm⁸-19.6dBm/MHz ⅛╠⁸-31dBc -5dBm⁸-17.6dBm/MH 

z ⌐ ↕╣√⁹↓─√╘⁸ ♅ꜗⱠꜟ ─ ⅜⁸ ⅛╠ 2dB ↕╣

√⁹ 

FY2016 FY 2017

4Q 2017/1 -3 1Q 2017/4 -6 2Q 2017/7 -9 3Q 2017/10 -12 4Q 2018/1 -3

3GPP
Release14

Drafting
Ẏ Ẏ Ẏ

XGP Forum 
Specification

TWG

XGP Forum

Version Date of Issue Revision work Supporting 3GPP release

Ver2.2 2011.04 ü Harmonize with LTE(TDD mode) -

Ver2.3 2012.01 ü Global mode Release 8

Ver2.4 2012.11 ü Enhanced Global mode Release 9

Ver3.0 2013.05 ü CA Release 10

Ver3.1 2014.02 ü CA Enhancement Release 11

Ver3.2 2015.09 ü UP link CA 256QAM Release 12

Ver3.3 2017.03 ü eMTC Release 13

Ver3.4 2017.12 ü Advanced technology (HPUE) Release 14

V
e

r.2
.2

⁸
T

D
-L

T
E

◦
☻
♥
ⱶ

HPUE

1.3
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3GPP⌐⅔↑╢HPUE─ ♅ꜗⱠꜟ ─  

 

 

 ◦☻♥ⱶ≤─ ─ ⅎ  

─  

ừ ─ 24 25 / 25

17 ⌐⅔™≡⁸XGP / WiMax R2.1AE≤ ─ ◦☻♥ⱶ≤─ │⁸

EIRP 27dBm9≢ ⇔≡™╢⁹ 

ừ ⅜ 200mW23dBm╩ ⅎ╢ ─ ─ ╩1dBi ≤∆╣

┌⁸ ⅜400mW─ ≢╙EIRP│ 27dBm10≤⌂╢√╘⁸ ─ ─

⌐ ╕╢⁹ 

 

♅ꜗⱠꜟ ─  ᵑBWA  

ừ ─≤⅔╡⁸ BWA─ ≢│⁸ ♅ꜗⱠꜟ ─ ⅜ ↕╣╢⁹

3GPP⌐⅔↑╢HPUE─ ♅ꜗⱠꜟ ─ ─- 17.6dBm/MHz⌐⁸ ─

1dBi╩ ⇔√ ⁸-16.6dBm/MHz≤⌂╢⁹ 

ừ ⁸ ─ ≢ ╩ ∫√ ─ ─ ≢№╢ 

- 20dBm/MHz⌐⁸ ─ 4dBi╩ ⇔√ │⁸- 16dBm/MHz≤⌂╢⁹╟∫≡⁸

HPUE─ ─ ╩1dBi ≤∆╣┌⁸HPUE─ │ ─ ─ ─Ɽ

ꜝⱷכ♃╟╡ 0.6dB ™ ≤⌂╢√╘⁸ ─ ─ ⌐ ╕╢⁹ 

 

                                                
 
9 23dBm  ─  4dBi 
10 26dBm  ─  1dBi 

18MHz18MHz

-31dBc

26dBm
400mW

ACLR
-5dBm

2dB

ACLR
-5dBm

2dB

-31dBc
-17.6dBm/MHz

18MHz18MHz

-30dBc-30dBc

23dBm
200mW ACLR

-7dBm
ACLR

-7dBm

HPUE
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BWA (2,545 2,575MHz)⅛╠ BWA ┼─  

 

 

─ Ɽꜝⱷ3≥♃כGPP⌐⅔↑╢HPUE─ ─  

 

♅ꜗⱠꜟ ─  ᵒ N- Star  

ừ ⌐≈™≡│⁸ ⌐⅔↑╢ ─ ≤☻ⱪꜞ▪☻

⌐⅔↑╢ ─ ─℮∟ ™ ╩ √∆↓≤≤↕╣≡™╢⁹ 

ừ ─≤⅔╡⁸N- Star ╡ ⌐⅔↑╢HPUE─ ╙ ™

─ │⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ - 30dBm/MHz  - 25dBm/MHz≢№

╡⁸↓╣╠─ │⁸ ─ ≢ ™√ ─ - 25dBm/MHz ≤⌂╢

√╘⁸ ─ ─ ⌐ ╕╢⁹ 

ừ ─≤⅔╡⁸N- Star ╡ ⌐⅔↑╢HPUE─ ╙ ™

─ │⁸ ⌐⅔↑╢ ─ - 30dBm/MHz  - 17.6dBm/MHz≢№╡⁸

↓╣╠─ │⁸ ─ ≢ ™√ ─ - 13dBm/MHz ≤⌂╢√╘⁸

─ ─ ⌐ ╕╢⁹ 

 

2575

0

dBm/MHz

- 5

- 10

- 30

-25

- 20

- 15

-30dBm/MHz

- 25dBm/MHz

3dBm/20MHz
-10dBm/MHz

25552635

BWA

25952545 2565 2585 2605

-20dBm/MHz

BWA
20MHz 1

HPUE
20MHz 1 3GPP

- 5dBm/18MHz
- 17.6dBm/MHz

BN=20MHz

BN=20MHz

HPUE
400mW(26dBm)

BWA
200mW(23dBm)

-17.6dBm/MHz

1dBi

-16.6dBm/MHz

HPUE─ ─Ɽꜝⱷכ♃

-20dBm/MHz

4dBi

-16dBm/MHz

0.6dB ⇔™
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N- STAR ╡ 2,505 2,535MHz ┼─  

 

 

N- STAR ╡ 2,660 2,690MHz ┼─  

 

 

2535

0

dBm/MHz

- 5

- 10

- 30

- 25

- 20

- 15

2505

N- STAR

2545 25752515 2525 2555 2565

BN=20MHz

3dBm/20MHz
- 10dBm/MHz

- 25dBm/MHz

- 30dBm/MHz

-25dBm/MHz

BWA
20MHz 1

HPUE
20MHz 1 3GPP

BN=20MHz

- 5dBm/18MHz
- 17.6dBm/MHz

HPUE
400mW(26dBm)

BWA
200mW(23dBm)

2645

BN=20MHz

10

dBm/MHz

0

- 10

- 50

- 0

- 30

- 20

- 30dBm/MHz

- 25dBm/MHz

3dBm/20MHz
- 10dBm/MHz

26252605

2660 2690
N- STAR

BN=20MHz

- 13dBm/MHz

2665 26852615 2635 2655 2675

-13dBm/MHz

- 5dBm/18MHz
- 17.6dBm/MHz

BWA
200mW 20MHz 1

HPUE
400mW 20MHz 1 3GPP

HPUE
400mW(26dBm)

BWA
200mW(23dBm)
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 ⌐ ∆╢  

 HPUE│⁸◌Ᵽ꜠♇☺ ╩ ∆╢ ≢№╡⁸☻ⱴכ♩ⱨ◊fi ⌐

↕╣⁸ ≢─ ⅜ ↕╣≡™╢⁹ 

 HPUE╩ ⇔√ ⌐≈™≡⁸ SAR ─ ─ ╩

∆╢↓≤⅜ ≢№╢╙─≤⇔≡ ⅜ ⌐ ∆╢ ╩ ⅝⁸ 14

─ ≢ ⇔≡™╢ ⌐⅔↑╢ SAR ─ ─ ╩ ∆╢⁹ 

 

 

  

֓ ὑ

20mW ( 1)

10 6 10 6

20cm
( 1)

( 2) 2W/kg 4W/kg 14
2W/kg 14
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 LTE-Advanced (FDD)─  

  

  

(1)  

ITU- R⌐⅔™≡ IMT ≤⇔≡ ↕╣√700MHz ⁸800MHz ⁸900MHz ⁸1.

Hz ⁸1.7GHz ┘ GHz ─ ╩ ∆╢↓≤⁹ 

 

(2) ◐ꜗꜞ▪  

MHz⁸10MHz⁸15MHz ┘20MHz─ ◦☻♥ⱶ⌐≈™≡100kHz≤∆╢↓≤⁹ 

 

(3)  

MHz⁸10MHz⁸15MHz ┘ 20MHz─ ◦☻♥ⱶ⌐⅔↑╢ ∆╢ ↔≤─

│⁸ ─≤⅔╡≤∆╢↓≤⁹ 

 

  

∆╢   

700MHz  55MHz 

800MHz ⁸900MHz  45MHz 

1.5GHz  48MHz 

1.7GHz  95MHz 

GHz  190MHz 

 

(4)  

OFDMOrthogonal Frequency Division Multiplexing ┘

TDM Time Division Multiplexing ≤─ ╩ ╡

⁸ ⌐⁸SC- FDMASingle Carrier Frequency Division Multiple Access

◦fi◓ꜟה◐ꜗꜞ▪ ╩ ╡ ⁸ ⌐

∆╢↓≤⁹ 

 

(5)  

FDD Frequency Division Duplex ≤∆╢↓≤⁹ 

eMTC│⁸HD- FDD Half Duplex - Frequency Division Duplex

≤∆╢↓≤⅜≢⅝╢⁹ 

NB- IoT │⁸HD- FDD ≤∆╢↓≤⁹ 

 

(6)  

▪ ╡  

BPSK (Binary Phase Shift Keying) ⁸QPSK (Quadrature Phase Shift Keying) ⁸16QAM 
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(16 Quadrature Amplitude Modulation )⁸64QAM (64 Quadrature Amplitude Modulation)

│256QAM (256 Quadrature Amplitude Modulation) ╩ ∆╢↓≤⁹ 

eMTC│⁸QPSK│16QAM ╩ ∆╢↓≤⁹ 

NB- IoT│⁸QPSK ╩ ∆╢↓≤⁹ 

 

▬ ╡  

BPSK⁸QPSK⁸16QAM⁸64QAM│256QAM ╩ ∆╢↓≤⁹ 

eMTC│⁸BPSK⁸QPSK│16QAM ╩ ∆╢↓≤⁹ 

NB- IoT│⁸ɥ/2shift - BPSK⁸ɥ/4shift - QPSK│QPSK ╩ ∆╢↓≤⁹ 

 

 ◦☻♥ⱶ ─  

(1) ⱨ꜠כⱶ  

ⱨ꜠כⱶ │10ms≢№╡⁸◘Ⱪⱨ꜠כⱶ │ ms 10◘Ⱪⱨ꜠כⱶ ⱨ꜠כⱶ ⁸☻꜡

♇♩ │0.5ms 20☻꜡♇♩ ⱨ꜠כⱶ ≢№╢↓≤⁹◘Ⱪ◐ꜗꜞ▪ 3.75kHz─ NB-

IoT ⌐⅔™≡│⁸☻꜡♇♩ │ ms ☻꜡♇♩ ⱨ꜠כⱶ ⁹ 

 

(2)  

⅛╠─ ─ ─ │ ⅛╠─ ⌐ ≠⅝

⅜ ≤⌂╢╟℮ ⌐ ∆╢ ╩ ∆╢↓≤ 

 

(3)  

≤ ╛ ≤─ ─ ⌐ ⇔≡│⁸ ⌂

⅜ ╦╣≡™╢↓≤⁹ 

 

(4) ┼─  

╩ ∆╢ ⌐≈™≡│⁸ ⌐≈™≡│ 21 ─ ⁸

⌐≈™≡│ 14 ─ ⌐ ∆╢↓≤⁹ 

 

(5) ◦☻♥ⱶ≤─  

─ ┘ 56 ⌐ ≠™≡ ↕╣√ ⌐ ─ ╩ ⅎ⌂™

╟℮⌐⁸ ─ ⁸ⱨ▫ꜟ♃─ ─ ⌂ ╩ ∏╢↓≤⁹ 

 

 ─  

(1)  

─ ⌐⅔™≡⁸ ─ ╩ √∆↓≤⁹ 

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

⌐≈™≡│⁸ ─ ⅛╠ ⌂╢ ─ ╩ ∆╢ ⌐≈™

≡│ ─ ─ ≤⇔≡⅔╡⁸∕─╟℮⌂ ⅜ ↕╣╢ ⌐│⁸∕─

⌐≈™≡ ⅜ ≢№╢⁹ 

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐ ⌂ ─ ∑≢ ⇔

≡™╢ ≢ ⌐◄⅛╠◦⌐ ╘╢ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙
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╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

┘ ⌐≈™≡⁸ │ ⇔⌂™⁹ 

⌐≈™≡│⁸ ⌂╢ ─ ╩ ∆╢ │ ─

⇔⌂™ ╩ ∆╢ ⌐≈™≡│ ⇔⌂™⁹ ≢ ⅜ ∆╢

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ∆╢ │⁸ │ ≤∆╢⁹ 

 

▬ eMTC 

⌐≈™≡│⁸ MHz⁸10MHz⁸15MHz ┘20MHz─ ◦☻♥ⱶ─

─ ∆╢ ◒♇꜡Ⱪ☻כ♁ꜞ 1.08MHz ─ ≢ ∆╢↓≤≤⇔⁸ MHz⁸10MHz⁸

15MHz ┘20MHz─ ◦☻♥ⱶ─ ⌂∆═≡─ ╩ ⇔≡™╢ ≢⁸◄⅛

╠◦⌐ ╘╢ ◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™

≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

⌐≈™≡│⁸◄⅛╠◦⌐ ╘╢ ◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞

⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

 

► NB- IoT 

⌐≈™≡│⁸ MHz⁸10MHz⁸15MHz ┘20MHz─ ◦☻♥ⱶ─

─ ◒♇꜡Ⱪ☻כ♁ꜞ 180kHz ─ ≢ ∆╢↓≤≤⇔⁸ MHz⁸10MHz⁸15MHz

┘20MHz─ ◦☻♥ⱶ─ ⌂∆═≡─ ╩ ⇔≡™╢ ≢⁸◄⅛╠◦⌐

╘╢ ◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐

╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

⌐≈™≡│⁸◄⅛╠◦⌐ ╘╢ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣

─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

 

◄ ─  

( )  

⅜38dBm╩ ⅎ╢ ⌐⅔™≡│⁸± 0.05ppm 12Hz ≢№

╢↓≤⁹ 

⌂⅔⁸ ⅜20dBm╩ ⅎ38dBm ─ ⌐⅔™≡│⁸± 0.1ppm

12Hz ⁸ ⅜20dBm ─ ⌐⅔™≡│⁸± 0.25ppm 12Hz

≢№╢↓≤⁹ 

 

( )  

╟╡55MHz(700MHz─ ╩ ∆╢ )⁸45MHz(800MHz⁸

900MHz ─ ╩ ∆╢ )⁸48MHz(1. Hz ─ ╩ ∆╢ )⁸

95MHz(1.7GHz─ ╩ ∆╢ ) │190MHz( GHz ─ ╩ ∆╢

) ™ ⌐ ⇔≡⁸± 0.1ppm 15Hz ≢№╢↓≤⁹ 

eMTC─ │⁸ ─ ⌐╟╡ ↕╣√ ─ ⌐ ⇔⁸

HD- FDD ─ GHz ─ ≢№∫≡ ⅜64ms╩ ⅎ╢ │⁸±

0.2ppm 15Hz ⁸FDD ─ ⁸HD- FDD ─ GHz╩ ⅎ╢ ─

┘HD- FDD ─ GHz ─ ≢№∫≡ ⅜64ms ─ │⁸
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± 0.1ppm 15Hz ≢№╢↓≤⁹ 

NB- IoT─ │⁸ ─ ⌐╟╡ ↕╣√ ─ ⌐ ⇔⁸

GHz ─ ─ │± 0.2ppm 15Hz ⁸ GHz╩ ⅎ╢ ─

│± 0.1ppm 15Hz ≢№╢↓≤⁹ 

 

○ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ │⁸ ─ ⌐ ∆ ≢№╢↓≤⁹ 

( )  

⌐⅔↑╢ │⁸ MHz◦☻♥ⱶ⁸10MHz◦☻♥ⱶ⁸15MHz◦☻♥ⱶ⁸20MHz

◦☻♥ⱶ™∏╣─ ╙⁸ ⅜ ∆╢ 773 803MHz⁸860 890MHz⁸

945 960MHz⁸1475.9 1510.9MHz⁸1805 1880MHz │2110 2170MHz─ ─℮

∟⁸ ⅜ ∆╢ ╩™℮⁹ ∂⁹ ─ ⅛╠10MHz ╣√

⌐ ∆╢⁹ ╩ ™╢ ⌐№∫≡│ ≢ ⇔√

─ ⅜ ⌐ ∆ ≢№╢↓≤⁹╕√⁸ ─

⌐⅔™≡ ≢ ─ ╩™℮⁹ ╩ ∆╢ ⌐№

∫≡│⁸ ─ ╩ ⌐ ⇔√ ⌐⅔™≡╙⁸ ╩ ∆╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.7 Hz  - 13dBm MHz 

 

⌐ ∆PHS ⌐≈™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹√

∞⇔⁸ ─ ⅛╠○ⱨ☿♇♩ 10MHz ─ ⌐⅔™≡╙ ↕╣╢⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ PHS  

   

1884.5MHz 1915.7MHz  - 41dBm 300kHz 

 

⌐ ∆ ⌐≈™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ GHz  

   

2010MHz 2025MHz  - 52dBm MHz 

 

( )  

⌐⅔↑╢ │⁸ MHz◦☻♥ⱶ⌐№∫≡│

eMTC─ │⁸5MHz⁸10MHz⁸15MHz ┘20MHz◦☻♥ⱶ─ ≤∆╢⁹

∂⁹ ─ ⅛╠ ─ ⌐ ™ ─ ╕≢─ ─
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╩ ∆⁹ ⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ╩ ⅝⁸ ∂⁹

⅜12.5MHz ⁸10MHz◦☻♥ⱶ⌐№∫≡│ ⅜20MHz ⁸15MHz◦☻♥ⱶ⌐

№∫≡│ ⅜27.5MHz ⁸20MHz◦☻♥ⱶ⌐№∫≡│ ⅜35MHz

⌐ ∆╢⁹ 

eMTC─ ─ │⁸5MHz⁸10MHz⁸15MHz ┘20MHz◦☻♥ⱶ─ ◦☻♥ⱶ─

⌐ ∆╢⁹ 

NB- IoT─ ─ │⁸ 1. 8MHz ⌐ ∆╢⁹ 

√∞⇔⁸470MHz 710MHz ⁸773MHz 803MHz ⁸860MHz 890MHz ⁸

945MHz 960MHz ⁸1475.9MHz 1510.9MHz ⁸1805MHz 1880MHz ⁸

1884.5MHz 1915.7MHz ⁸2010MHz 2025MHz ⁸2110MHz 2170MHz ─

⌐№∫≡│ ─ ⌐╙⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─

─ ╩ ∆╢⁹ 

⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩

─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟∫≡

∆╢↓≤ │∕╣╠─ ∑⌐╟╢ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─

≤∆╢↓≤⅜≢⅝╢⁹ 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ ≈─ ≢

⇔≡™╢ ≢╙↓─ ╩ ∆╢↓≤⁹↓─ ⌐⅔™≡⁸ MHz+ MHz◦☻

♥ⱶ⌐№∫≡│ ∆╢ ≈─ ─ ─ ⅛╠

─ ⌐ ™ ─ ╕≢─ ─ ╩ ∆⁹ ⅜ ∆╢◐

─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ ⌐№∫≡│⁸ ∂⁹⅜19.7MHz ⁸ MHz+10MHz

◦☻♥ⱶ⌐№∫≡│ ⅜27.425MHz ⁸ MHz+15MHz◦☻♥ⱶ⌐№∫≡│

⅜34.7MHz⁸10MHz+10MHz◦☻♥ⱶ⌐№∫≡│ ⅜34.85MHz ⌐

∆╢⁹√∞⇔⁸470MHz 710MHz ⁸773MHz 803MHz ⁸860MHz 890MHz

⁸945MHz 960MHz ⁸1475.9MHz 1510.9MHz ⁸1805MHz 1880MHz

⁸1884.5MHz 1915.7MHz ⁸2010MHz 2025MHz ⁸2110MHz 2170MHz

─ ⌐№∫≡│ ─ ⌐╙⁸ ∆╢⁹ 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─☻ⱪꜞ

▪☻ ⅜ ─ ─ │ ≤ ∆╢ ⁸

⌐⅔™≡│ ╩ ⇔⌂™⁹⌂⅔⁸ ∆╢ ─ ∑⌐╟╡ ∆╢

⌐⅔↑╢ ⅜ ⌂╢ │⁸≥∟╠⅛ ™ ─ ╩ ∆╢⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

 

1.7GHz ( 1750MHz╩ ⅎ1785MHz )⁸ GHz ─ ╩ ∆╢ ⌐│⁸

⌐ ∆ ⌐≈™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 
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 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ 1.7GHz

(1750MHz╩ ⅎ1785MHz )⁸ GHz  

   

800MHz  860MHz 890MHz  - 50dBm MHz 

1. Hz  1475.9MHz 1510.9MHz  - 50dBm MHz 

1.7GHz  1845MHz 1880MHz  - 50dBm MHz 

PHS  1884.5MHz 1915.7MHz  - 41dBm 300kHz 

GHz TDD  2010MHz 2025MHz  - 50dBm MHz 

GHz  2110MHz 2170MHz  - 50dBm MHz 

 

1.7GHz ( 1710MHz╩ ⅎ1750MHz )─ ╩ ∆╢ ⌐│⁸

⌐ ∆ ⌐≈™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ 1.7GHz

(1710MHz╩ ⅎ1750MHz )  

   

700MHz  773MHz 803MHz  - 50dBm MHz 

800MHz  860MHz 890MHz  - 50dBm MHz 

900MHz  945MHz 960MHz  - 50dBm MHz 

1. Hz  1475.9MHz 1510.9MHz  - 50dBm MHz 

1.7GHz  1805MHz 1880MHz  - 50dBm MHz 

PHS  1884.5MHz 1915.7MHz  - 41dBm 300kHz 

GHz TDD  2010MHz 2025MHz  - 50dBm MHz 

GHz  2110MHz 2170MHz  - 50dBm MHz 

3.5GHz  3400MHz 3600MHz  - 50dBm  MHz 

∆╢ ⅜1710MHz 1750MHz ─ │3419.4MHz

3500.6MHz ─ ⌐⅔™≡- 30dBm/MHz≤∆╢⁹ 

 

1. Hz ─ ╩ ∆╢ ⌐│⁸ ⌐ ∆ ⌐≈

™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ 1.5GHz

 

   

800MHz  860MHz 890MHz  - 50dBm MHz 

1. Hz  1475.9MHz 1510.9MHz  - 35dBm MHz 

1.7GHz  1845MHz 1880MHz  - 50dBm MHz 

PHS  1884.5MHz 1915.7MHz  - 41dBm 300kHz 

GHz TDD  2010MHz 2025MHz  - 50dBm MHz 

GHz  2110MHz 2170MHz  - 50dBm MHz 

♅ꜗⱠꜟ◦☻♥ⱶ⅜ MHz◦☻♥ⱶ─ ⌐│⁸ ─ MHz─ ⌐⅔↑╢

⅜- 30dBm ≢№╢↓≤⁹ 
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900MHz─ ╩ ∆╢ ⌐│⁸ ⌐ ∆ ⌐≈™

≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ 900MHz

 

   

800MHz  860MHz 890MHz  - 40dBm MHz 

900MHz  945MHz 960MHz  - 50dBm MHz 

1. Hz  1475.9MHz 1510.9MHz  - 50dBm MHz 

1.7GHz  1845MHz 1880MHz  - 50dBm MHz 

PHS  1884.5MHz 1915.7MHz MHz  - 41dBm 300kHz 

GHz TDD  2010MHz 2025MHz  - 50dBm MHz 

GHz  2110MHz 2170MHz  - 50dBm MHz 

 

800MHz─ ╩ ∆╢ ⌐│⁸ ⌐ ∆ ⌐≈™

≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ 800MHz

 

   

800MHz  860MHz 890MHz  - 40dBm MHz 

1. Hz  1475.9MHz 1510.9MHz  - 50dBm MHz 

1.7GHz  1845MHz 1880MHz  - 50dBm MHz 

PHS  1884.5MHz 1915.7MHz  - 41dBm 300kHz 

GHz TDD  2010MHz 2025MHz  - 50dBm MHz 

GHz  2110MHz 2170MHz  - 50dBm MHz 

 

700MHz─ ╩ ∆╢ ⌐│⁸ ⌐ ∆ ⌐≈

™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─

700MHz  

   

DTV  470MHz 710MHz  - 26.2dBm MHz 

700MHz  773MHz 803MHz  - 50dBm MHz 

800MHz  860MHz 890MHz  - 50dBm MHz 

900MHz  945MHz 960MHz  - 50dBm MHz 

1. Hz  1475.9MHz 1510.9MHz  - 50dBm  MHz 

1.7GHz  1845MHz 1880MHz  - 50dBm MHz 

PHS  1884.5MHz 1915.7MHz  - 41dBm 300kHz 

GHz TDD  2010MHz 2025MHz  - 50dBm MHz 

GHz  2110MHz 2170MHz  - 50dBm  MHz 

∆╢ ⅜737.95MHz 748MHz ─ │1475.9MHz
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1496.6 MHz ─ ⌐⅔™≡- 30dBm/MHz≤∆╢⁹ 

∆╢ ⅜718MHz 723.33MHz ─ │2153.6MHz 2170MHz

─ ⌐⅔™≡- 30dBm/MHz≤∆╢⁹ 

 

◌ ♅ꜗⱠꜟ ⅎ™  

( )  

⌐ ∆ │ ─™∏╣⅛─ ╩

⌐⅔™≡ ∆╢↓≤⁹ ╩ ™╢ ⌐№∫≡│

≢ ⇔√ ─ ⅜ ╩ ∆╢↓≤⁹ 

─ ⌐⅔™≡ ≢ ─ ╩ ⌐ ∆╢ ─

│⁸ ╙ ─ ─ ┘ ╙ ─ ─ ⌐⅔™≡⁸

⌐ ∆ │ ─™∏╣⅛─ ╩ ⌐⅔™

≡ ∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ ─     

MHz◦☻♥ⱶ 

 MHz - 13dBm/MHz 4.5MHz 

 MHz - 44.2dBc 4.5MHz 

 10MHz - 13dBm/MHz 4.5MHz 

 10MHz - 44.2dBc 4.5MHz 

10MHz◦☻♥ⱶ 

 10MHz - 13dBm/MHz MHz 

 10MHz - 44.2dBc MHz 

 20MHz - 13dBm/MHz MHz 

 20MHz - 44.2dBc MHz 

 7.5MHz - 13dBm/MHz 3.84MHz 

 7.5MHz - 44.2dBc 3.84MHz 

 12.5MHz - 13dBm/MHz 3.84MHz 

 12.5MHz - 44.2dBc 3.84MHz 

15MHz◦☻♥ⱶ 

 15MHz - 13dBm/MHz 13.5MHz 

 15MHz - 44.2dBc 13.5MHz 

 30MHz - 13dBm/MHz 13.5MHz 

 30MHz - 44.2dBc 13.5MHz 

 10MHz - 13dBm/MHz 3.84MHz 

 10MHz - 44.2dBc 3.84MHz 

20MHz◦☻♥ⱶ 

 20MHz - 13dBm/MHz 18MHz 

 20MHz - 44.2dBc 18MHz 

 40MHz - 13dBm/MHz 18MHz 

 40MHz - 44.2dBc 18MHz 

 12.5MHz - 13dBm/MHz 3.84MHz 

 12.5MHz - 44.2dBc 3.84MHz 

 17.5MHz - 13dBm/MHz 3.84MHz 

 17.5MHz - 44.2dBc 3.84MHz 

 

─ ⌐⅔™≡ ≢ ⇔⌂™ ─ ╩ ⌐ ∆╢
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│⁸ ⌐ ∆ │ ─™∏╣⅛─ ╩

○ⱨ☿♇♩ ⌐⅔™≡ ∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™ ⇔⌂™ ─ ╩ ∆╢  

 ─  ○ⱨ☿♇♩    

MHz  

10MHz  

 2.5MHz - 13dBm/MHz  3.84MHz 

 2.5MHz - 44.2dBc  3.84MHz 

10MHz╩ ⅎ

15MHz  

 2.5MHz - 13dBm/MHz  3.84MHz 

 2.5MHz - 44.2dBc  3.84MHz 

 7.5MHz - 13dBm/MHz  3.84MHz 

 7.5MHz - 44.2dBc  3.84MHz 

15MHz  

20MHz  

 2.5MHz - 13dBm/MHz  3.84MHz 

 2.5MHz - 44.2dBc  3.84MHz 

 7.5MHz - 13dBm/MHz  3.84MHz 

 7.5MHz - 44.2dBc  3.84MHz 

20MHz  

 2.5MHz - 13dBm/MHz  3.84MHz 

 2.5MHz - 44.2dBc  3.84MHz 

 7.5MHz - 13dBm/MHz  3.84MHz 

 7.5MHz - 44.2dBc  3.84MHz 

│⁸ ─ ─ ─ ⅛╠⁸ ─ ─

─ ╕≢─ ⌐ ∆╢⁹ 

─ ─ ─ ⅛╠⁸ ─ ─ ─

╕≢─  

─ ─ ─ │ ─ ─ ─

⅛╠ ♅ꜗⱠꜟ ⅎ™ ─ ─ ╕≢─ ─  

≤⌂╢ ─ │⁸ ─ ─ ≤∆╢⁹ 

≤⌂╢ ─ │⁸ ─ │ ─ ─ ≤∆╢⁹ 

 

( )  

│⁸ ⌐ ∆ │ ─≥∟╠⅛ ™

≢№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─ ꜡Ⱪ☻כ♁ꜞ

♇◒ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐

╟∫≡ ∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢

─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ ─     

MHz◦☻♥ⱶ 

 

MHz - 50dBm 4.5MHz 

MHz - 50dBm 3.84MHz 

10MHz - 50dBm 3.84MHz 

 

MHz - 29.2dBc 4.5MHz 

MHz - 32.2dBc 3.84MHz 

10MHz - 35.2dBc 3.84MHz 
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10MHz◦☻♥ⱶ 

 

10MHz - 50dBm MHz 

7.5MHz - 50dBm 3.84MHz 

12.5MHz - 50dBm 3.84MHz 

 

10MHz - 29.2dBc MHz 

7.5MHz - 32.2dBc 3.84MHz 

12.5MHz - 35.2dBc 3.84MHz 

15MHz◦☻♥ⱶ 

 

15MHz - 50dBm 13.5MHz 

10MHz - 50dBm 3.84MHz 

15MHz - 50dBm 3.84MHz 

 

15MHz - 29.2dBc 13.5MHz 

10MHz - 32.2dBc 3.84MHz 

15MHz - 35.2dBc 3.84MHz 

20MHz◦☻♥ⱶ 

 

20MHz - 50dBm 18MHz 

12.5MHz - 50dBm 3.84MHz 

17.5MHz - 50dBm 3.84MHz 

 

20MHz - 29.2dBc 18MHz 

12.5MHz - 32.2dBc 3.84MHz 

17.5MHz - 35.2dBc 3.84MHz 

─ ⅛╠ ∞↑ ╣√ ╩

≤∆╢ ─ ≤∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ │⁸ ≈─

≢ ⇔≡™╢ ≤⇔⁸ ⌐ ⌐ ∆

│ ─≥∟╠⅛ ™ ≢№╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ ─   ⁸   

MHz+ MHz 

◦☻♥ⱶ 

 

9.8MHz - 50dBm 9.3MHz 

7.4MHz - 50dBm 3.84MHz 

12.4MHz - 50dBm 3.84MHz 

 

9.8MHz - 29.2dBc 9.3MHz 

7.4MHz - 32.2dBc 3.84MHz 

12.4MHz - 35.2dBc 3.84MHz 

MHz+10MHz 

◦☻♥ⱶ 

 

14.95MHz - 50dBm 13.95MHz 

9.975MHz - 50dBm 3.84MHz 

14.975MHz - 50dBm 3.84MHz 

 

14.95MHz - 29.2dBc 13.95MHz 

9.975MHz - 32.2dBc 3.84MHz 

14.975MHz - 35.2dBc 3.84MHz 

MHz+15MHz 

◦☻♥ⱶ 

 

19.8MHz - 50dBm 18.3MHz 

12.4MHz - 50dBm 3.84MHz 

17.4MHz - 50dBm 3.84MHz 

 

19.8MHz - 29.2dBc 18.3MHz 

12.4MHz - 32.2dBc 3.84MHz 

17.4MHz - 35.2dBc 3.84MHz 
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10MHz+10MHz 

◦☻♥ⱶ 

 

19.9MHz - 50dBm 18.9MHz 

12.45MHz - 50dBm 3.84MHz 

17.45MHz - 50dBm 3.84MHz 

 

19.9MHz - 29.2dBc 18.9MHz 

12.45MHz - 32.2dBc 3.84MHz 

17.45MHz - 35.2dBc 3.84MHz 

∆╢ ≈─ ─ ─ ⅛╠

∞↑ ╣√ ╩ ≤∆╢ ─ ≤∆╢⁹ 

─ ⁸ ≤⌂╢ fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│

≢ ∆╢ ∆╢ ≈─ ─ ≤∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ │⁸

─ ─ ⌐ ™ ⌐ ╢⁹─ ⌐⅔↑╢⁸ ─ᵑ⅛╠ᵓ╕≢

─ ⌐ →╢◦☻♥ⱶ⌐ ∆╢ ⌐⅔↑╢ ╩ ⇔⌂™⁹ 

ᵑ ─ ─ ⅜ ─ ╟╡╙ ™  

MHz◦☻♥ⱶ ⅜ MHz⅛≈ ⅜4.5MHz 

10MHz◦☻♥ⱶ ⅜10MHz⅛≈ ⅜ MHz 

15MHz◦☻♥ⱶ ⅜15MHz⅛≈ ⅜13.5MHz 

20MHz◦☻♥ⱶ ⅜20MHz⅛≈ ⅜18MHz 

ᵒ ─ ─ ⅜ MHz ─  

MHz◦☻♥ⱶ ⅜ MHz ┘10MHz⅛≈ ⅜3.84MHz 

10MHz◦☻♥ⱶ ⅜7.5MHz ┘12.5MHz⅛≈ ⅜3.84MHz 

15MHz◦☻♥ⱶ ⅜10MHz ┘15MHz⅛≈ ⅜3.84MHz 

20MHz◦☻♥ⱶ ⅜12.5MHz ┘17.5MHz⅛≈ ⅜3.84MHz 

ᵓ ─ ─ ⅜ MHz╩ ⅎ15MHz ─  

MHz◦☻♥ⱶ 10MHz⅛≈ ⅜3.84MHz 

10MHz◦☻♥ⱶ 12.5MHz⅛≈ ⅜3.84MHz 

15MHz◦☻♥ⱶ 15MHz⅛≈ ⅜3.84MHz 

20MHz◦☻♥ⱶ 17.5MHz⅛≈ ⅜3.84MHz 

 

NB- IoT─ ─ │⁸ ⌐ ∆ │

─≥∟╠⅛ ™ ≢№╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™ NB- IoT 

─     

 2.6MHz - 50dBm 3.84MHz 

 2.6MHz - 36.2dBc 3.84MHz 

─ ⅛╠ ∞↑ ╣√ ╩

≤∆╢ ─ ≤∆╢⁹ 
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◐ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

( )  

─ ─ ─ ⌐ ™ ⌐ ╢⁹ ⅛╠

─ ─ ─ ╕≢─ ─○ⱨ☿♇♩ Ⱥf ⌐ ⇔≡⁸ MHz

◦☻♥ⱶ⁸10MHz◦☻♥ⱶ⁸15MHz◦☻♥ⱶ⁸20MHz◦☻♥ⱶ™∏╣─ ╙⁸

⌐ ∆ ≢№╢↓≤⁹√∞⇔⁸ ⅜ ∆╢ ─ ⅛╠

10MHz ─ ⌐ ╡ ∆╢⁹ ╩ ™╢ ⌐№∫≡│

≢ ⇔√ ─ ⅜ ⌐ ∆ ≢№╢

↓≤⁹╕√⁸ ─ ⌐⅔™≡ ≢ ─ ╩ ∆╢ ⌐№

∫≡│⁸ ─ ╩ ⌐ ⇔√ ⌐⅔™≡╙⁸ ╙ ─ ─

┘ ╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

⌂⅔⁸ ─ ⌐⅔™≡ ≢ ⇔⌂™ ─ ╩ ∆╢

⌐№∫≡│⁸ ─ ╩ ⌐ ⇔√ ⌐⅔™≡⁸ ─ ─

─ ⅛╠⁸ ─ ─ ─ ╕≢─ ⌐⅔™

≡│⁸ ⌐ ∆╢☻Ɑ◒♩ꜝⱶⱴ☻◒─ ─ ╩ √∆↓≤⁹√∞⇔⁸

─ ─ ─ ⁸ ┘ ─ ─ ─ ⅛

╠10MHz ╣√ ⌐⅔™≡│⁸700MHz⁸800MHz⁸900MHz─ ⌐

№∫≡│- 13dBm/100kHz⁸1. Hz ⁸1.7GHz ⁸ GHz ─ ⌐№∫≡│- 13dBm/

MHz╩ ∆╢↓≤⁹ 

700MHz⁸800MHz⁸900MHz─ ⌐№∫≡│ ⌐ ∆

≢№╢↓≤⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒ 700MHz  

○ⱨ☿♇♩ |Ⱥf|(MHz)    

0.05MHz 5.05MHz  - 5.5dBm- 7/5×(Ⱥf - 0.05)dB 100kHz  

5.05MHz 10.05MHz  - 12.5dBm  100kHz 

10.05MHz  - 13dBm 100kHz 

 

1. Hz ⁸1.7GHz ⁸ GHz ─ ⌐№∫≡│ ⌐ ∆

≢№╢↓≤⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒ 1. Hz  

○ⱨ☿♇♩ |Ⱥf|(MHz)    

0.05MHz 5.05MHz  - 5.5dBm- 7/5×(Ⱥf - 0.05)dB 100kHz  

5.05MHz 10.05MHz  - 12.5dBm  100kHz 

10.5MHz  - 13dBm MHz 

 

( )  

─ ─ ─ ⌐ ™ ⌐ ╢⁹ ⅛╠

─ ─ ─ ⌐ ™ ─ ╕≢─○ⱨ☿♇♩ Ⱥf ⌐

⇔≡⁸◦☻♥ⱶ ⌐ ⌐ ∆ ≢№╢↓≤⁹ 
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⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩

─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟∫≡

∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤

∆╢↓≤⅜≢⅝╢⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒  

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸◦☻♥ⱶ ⌐

⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

○ⱨ☿♇♩ |Ⱥf| 

◦☻♥ⱶ ─  (dBm) 

MHz MHz MHz 10MHz 
 

+ MHz +10MHz +15MHz +10MHz 

MHz MHz  - 16.4 - 18.4 - 19.5 - 19.5 30kHz 

MHz MHz  - 8.5 - 8.5 - 8.5 - 8.5 MHz 

MHz 9.8MHz  - 11.5 - 11.5 - 11.5 - 11.5 MHz 

9.8MHz 14.8MHz  - 23.5 - 11.5 - 11.5 - 11.5 MHz 

14.8MHz 14.95MHz   - 11.5 - 11.5 - 11.5 MHz 

14.95MHz 19.8MHz   - 23.5 - 11.5 - 11.5 MHz 

19.8MHz 19.9MHz   - 23.5 - 23.5 - 11.5 MHz 

19.9MHz 19.95MHz   - 23.5 - 23.5 - 23.5 MHz 

19.95MHz 24.8MHz    - 23.5 - 23.5 MHz 

24.8MHz 24.9MHz     - 23.5 MHz 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─

─ ─ ⅜ ∆╢ │⁸ ─ ─℮∟ ™ ─ ╩ ∆

╢⁹╕√ ─ ─ ─ ⅜ ─ ─ ≤

∆╢ │⁸∕─ ⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

NB- IoT ─ ─ │⁸ ─ ─ ─ ⌐

™ ⌐ ╢⁹ ⅛╠ ─ ─ ─ ⌐ ™ ─ ╕≢─

○ⱨ☿♇♩ |Ⱥf|  

◦☻♥ⱶ ─ dBm  

 
 

MHz 

10 

MHz 

15 

MHz 

20 

MHz 

MHz MHz  - 13.5  - 16.5 - 18.5 - 19.5 30 kHz  

MHz 2.5MHz  - 8.5 - 8.5 - 8.5 - 8.5 MHz 

2.5MHz MHz  - 8.5 - 8.5 - 8.5 - 8.5 MHz 

MHz MHz  - 11.5 - 11.5 - 11.5 - 11.5 MHz 

MHz 10MHz  - 23. 5 - 11.5 - 11.5 - 11.5 MHz 

10MHz 15MHz   - 23. 5 - 11.5 - 11.5 MHz 

15MHz 20MHz    - 23. 5 - 11.5 MHz 

20MHz 25MHz     - 23. 5 MHz 
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○ⱨ☿♇♩ Ⱥf ⌐ ⇔≡⁸ ⌐ ∆ ≢№╢↓

≤⁹╕√⁸○ⱨ☿♇♩ ─ ─ │⁸ ⇔√ ≢№╢↓≤⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒ NB- IoT 

○ⱨ☿♇♩ |Ⱥf|   (dBm)  

kHz 27.5 30kHz 

100kHz - 3.5 30kHz 

150kHz - 6.5 30kHz 

300kHz - 27.5 30kHz 

500kHz 1700kHz  - 33. 5 30kHz 

 

NB- IoT─ ⌐≈™≡│⁸ MHz◦☻♥ⱶ⁸10MHz◦☻♥ⱶ⁸15MHz◦☻♥ⱶ⁸20MHz

◦☻♥ⱶ─ ◦☻♥ⱶ─ ─∕╣∙╣─ ⅛╠ ⌐

∆ ─ ≢│⁸ ╩ ╦⌂™↓≤⁹ 

 

 ╩ ⅎ⌂™ ─ NB- IoT 

◦☻♥ⱶ ─ (kHz)   

MHz◦☻♥ⱶ 200 

10MHz◦☻♥ⱶ 225 

15MHz◦☻♥ⱶ 240 

20MHz◦☻♥ⱶ 245 

◦☻♥ⱶ─ ─∕╣∙╣─ ⅛╠─ ─ ≤∆╢⁹ 

 

◒ ─  

( )  

◦☻♥ⱶ─99% │⁸ ─≤⅔╡≤∆╢⁹ 

 

 ◦☻♥ⱶ─99  

◦☻♥ⱶ 99  

MHz◦☻♥ⱶ MHz  

10MHz◦☻♥ⱶ 10MHz  

15MHz◦☻♥ⱶ 15MHz  

20MHz◦☻♥ⱶ 20MHz  

 

( )  

◦☻♥ⱶ─99% │⁸ ─≤⅔╡≤∆╢⁹ 

 

            ◦☻♥ⱶ─99  

◦☻♥ⱶ 99  

MHz◦☻♥ⱶ MHz  

10MHz◦☻♥ⱶ 10MHz  
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15MHz◦☻♥ⱶ 15MHz  

20MHz◦☻♥ⱶ 20MHz  

eMTC 1.4MHz  

NB- IoT 200kHz  

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸

⌐ ∆ ─ ⌐⁸ ↕╣╢ ─99 ⅜ ╕╣╢↓≤⁹ 

 

 ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ─ 

99  

◦☻♥ⱶ 99  

MHz+ MHz◦☻♥ⱶ 9.8MHz  

MHz+10MHz◦☻♥ⱶ 14.95MHz  

MHz+15MHz◦☻♥ⱶ 19.8MHz 

10MHz+10MHz◦☻♥ⱶ 19.9MHz 

 

◔ ┘ ─  

( )  

─ │⁸ ─±2.7dB ≢№╢↓≤⁹ 

 

( )  

─ │⁸23dBm≢№╢↓≤⁹⌂⅔⁸ ⌐№∫≡│⁸

─ │⁸ ⁸ ≢ ─ ╩ ™⁸

─ ╩ ⌐ ∆╢ ⁹ ∂⁹ ≢ ∆╢ │ ─

─ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸ ∆╢ │ ─

─ ⁸ ╩fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐≥ ⇔≡ ∆╢ │

┘ ─ ─ ⌐≈™≡⁸∕╣∙╣23dBm≢№╢↓≤⁹ 

 

─ │⁸ ─+2.7dB/- 6.7dB ≢№╢↓≤⁹ 

eMTC─ ─ │⁸ ─+2.7dB/- 3.2dB ≢№╢↓≤⁹ 

NB- IoT─ ─ │⁸ ─±2.7dB ≢№╢↓≤⁹ 

 

◖ ─  

( )  

⇔⌂™⁹ 

 

( )  

│⁸ dBi ≤∆╢↓≤⁹ 
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◘ ○ⱨ  

( )  

⇔⌂™⁹ 

 

( )  

╩ ⇔√ ⁸ ─ ☻Ɑ◒♩ꜟ ─ │⁸ ─

≢⁸ ⌐⅔™≡⁸ ─ ⌐ ∆

≢№╢↓≤⁹ 

 

 ○ⱨ  

 ◦☻♥ⱶ ─  

MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

○ⱨ  - 48.5dBm - 48.5dBm - 48.5dBm - 48.5dBm 

 4.5MHz MHz 13.5MHz 18MHz 

 

NB- IoT─ ⌐⅔™≡│⁸ ╩ ⇔√ ⁸ ─ ☻Ɑ◒♩ꜟ

─ │⁸ ─ ≢⁸ ⌐⅔™≡⁸ ─

⌐ ∆ ≢№╢↓≤⁹ 

 

 ○ⱨ NB- IoT 

 NB- IoT 

○ⱨ  - 48.5dBm 

 180kHz 

 

◦  

⌐ ⇔≡ ⌂╢ ─ ⅜⁸ ⌐ ↕╣√ ⌐ ∆╢

꜠ⱬꜟ≤ ꜠ⱬꜟ─ ⌐ ∆╢╙─≢№╢⅜⁸ ⌂ │⁸

─ ⅛╠─Ᵽ♇◒○ⱨ╩ ∆╢Ⱨכ◒ ⌐╟∫≡

↕╣╢⁹ 

 

( )  

ⅎ╢ ─꜠ⱬꜟ│ ╟╡30dB ™꜠ⱬꜟ≤∆╢⁹╕√⁸ │

MHz ≤⇔⁸ ─ ─ │ ⅛╠ ─

╕≢─ ╩±2.5MHz⁸±7.5MHz⁸±12.5MHz ≤∆╢⁹ 

│⁸ ♅ꜗⱠꜟ ⅎ™ ─ ⁸☻Ɑ◒♩ꜝⱶⱴ☻◒─ ┘☻

ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ≤∆╢↓≤⁹ 

─ ⌐⅔™≡ ≢ ─ ╩ ∆╢ ⌐№∫≡│⁸

─ ╩ ⌐ ∆╢ ≢⁸ ╙ ─ ─ ─ ⅛╠

─ │ ╙ ─ ─ ─ ⅛╠─ ─

╩ ⇔⁸ ╩ ∆╢↓≤⁹ 

↕╠⌐ ─ ⌐⅔™≡ ≢ ⇔⌂™ ─ ╩ ∆╢
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⌐№∫≡│⁸ ─ ╩ ⌐ ∆╢ ≢⁸ ─ ─ ⅛╠

─ ─ ╕≢─ ⌐⅔™≡⁸ ─ ─ ⅛╠─

│ ─ ─ ⅛╠─ ─ ╩ ⇔⁸ ╩ ∆╢

↓≤⁹ 

 

( )  

⇔⌂™⁹ 

 

(2)  

ⱴꜟ♅Ɽ☻─⌂™ ꜠ⱬꜟ─ ⇔√ ⌐⅔™≡⁸ ─

╩ √∆↓≤⁹ 

 

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

⌐≈™≡│⁸ ─ ≢ ⌂╢ ─ ╩ ∆╢ ⌐≈™≡

│ ─ ─ ≤⇔≡⅔╡⁸∕─╟℮⌂ ⅜ ↕╣╢ ⌐│⁸∕─

⌐ ∆╢ ─ ⌐≈™≡ ⅜ ≢№╢⁹ 

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐ ⌂ ─ ∑≢ ⇔

≡™╢ ≢ ⌐◄⅛╠◐⌐ ╘╢ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙

╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

   

▬ eMTC 

⌐≈™≡│⁸ MHz⁸10MHz⁸15MHz ┘20MHz─ ◦☻♥ⱶ─

─ ∆╢ ◒♇꜡Ⱪ☻כ♁ꜞ 1.08MHz ─ ≢ ∆╢↓≤≤⇔⁸◄⅛╠◒⌐

╘╢ ◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐

╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

⌐≈™≡│⁸◄⅛╠◒⌐ ╘╢ ◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞

⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢│⌂™⁹ 

 

► NB- IoT 

⌐≈™≡│⁸ MHz⁸10MHz⁸15MHz ┘20MHz─ ◦☻♥ⱶ─

─ ◒♇꜡Ⱪ☻כ♁ꜞ 180kHz ─ ≢ ∆╢↓≤≤⇔⁸◄⅛╠◒⌐ ╘╢ ◦

☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢

│⁸↓─ ╡≢⌂™⁹ 

⌐≈™≡│⁸◄⅛╠◒⌐ ╘╢ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣

─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

 

◄  

│⁸ ─ ♅ꜗⱠꜟ ⌐ ⅜⌂™ ╡QPSK⁸ 1/3 ╩

─95 ≢♩♇ⱪכꜟ☻─ ∆╢√╘⌐ ⌂ ≢ ⇔√

≢№╡ ⌐⅔™≡ ⌐ ∆ ≢№╢↓≤⁹ 
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( )  

⌐⅔™≡⁸ ⌐ ─ ─ ≢№╢↓

≤⁹ 

 

  

 (dBm) 

      

 

 

38dBm╩

ⅎ╢  

24dBm╩

ⅎ⁸38dBm

─  

24dBm ─

 

700MHz⁸800MHz⁸900MHz⁸

1. Hz ⁸1.7GHz ⁸ GHz  
- 100.8 - 95.8 - 92.8 

 

NB- IoT─ ╩ ∆╢ ─ │⁸ ─ ♅ꜗⱠꜟ ɥ

/2shift - BPSK⁸ 1/3 ╩ ─95 ≢♩♇ⱪכꜟ☻─ ∆╢√╘⌐

⌂ ≢ ⇔√ ≢№╡ ⌐⅔™≡

─ ─ ≢№╢↓≤⁹ 

 

 NB- IoT 

  

      

 

 
38dBm╩ ⅎ╢  

700MHz⁸800MHz⁸900MHz⁸

1. Hz ⁸1.7GHz ⁸ GHz  

- 126.6 dBm/15kHz 

- 132.6 dBm/3.75kHz 

 

( )      

⌐⅔™≡⁸♅ꜗⱠꜟ ⌐ ─ ─ ≢№╢↓

≤⁹ 

 

  

 

◦☻♥ⱶ ─ (dBm)  

 MHz 

◦☻♥ⱶ 

10 MHz 

◦☻♥ⱶ 

15 MHz 

◦☻♥ⱶ 

20 MHz 

◦☻♥ⱶ 

700MHz  - 97.8 - 94.8 - 93.0 - 90.3 

800MHz  

(815MHz- 830MHz) 
- 96.8 - 93.8 - 92.0  

800MHz  

(830MHz- 845MHz) 
- 99.3 - 96.3 - 94.5  

900MHz  - 96.3 - 93.3 - 91.5  

1. Hz  - 99.3 - 96.3 - 94.5 - 91.3 

1.7GHz  - 96.3 - 93.3 - 91.5 - 90.3 

GHz  - 99.3 - 96.3 - 94.5 - 93.3 
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⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⁸ ⌐⅔™≡ ≈ │

≈─ ≢ ⇔≡™╢ ⁸⅛≈ ≈─ ≢ ⇔≡™╢ ≤⇔⁸

⌐⅔↑╢ ⌐ ─ ─ ─ ≢№╢↓

≤⁹ 

 

eMTC─ │⁸ ─ ─ ─ ≢№╢↓≤⁹ 

 

 eMTC  

 

 

 

 

 

 

 

 

 

 

 

NB- IoT─ │⁸ ─ ─ ─ ≢№╢↓≤⁹ 

 

 NB- IoT 

 

 

 

 

 

 

 

 

 

 

 

 

○ Ⱪ꜡♇◐fi◓ 

Ⱪ꜡♇◐fi◓│⁸ ≈─ ≢ ╩ ∆╢ ─ ≢

№╡⁸ ─ ≢ ≤ ╩ ⅎ√ ⁸ ─ ♅ꜗⱠꜟ ⌐

⅜⌂™ ╡QPSK⁸ 1/3 ╩ ─95 ≢♩♇ⱪכꜟ☻─ ≢⅝╢

↓≤⁹ 

 

 
─ (dBm)  

FDD HD- FDD 

700MHz  - 100 - 100.8 

800MHz  

(815MHz- 830MHz) 

- 99.5 - 100.3 

800MHz  

(830MHz- 845MHz) 

- 101.5 - 102.3 

900MHz  - 99 - 99.8 

1. Hz  - 101.5 - 102.3 

1.7GHz  - 98.5 - 99.3 

GHz  - 101.5 - 102.3 

 (dBm)  

700MHz  

- 107.5 

800MHz  

(815MHz- 830MHz) 

800MHz  

(830MHz- 845MHz) 

900MHz  

1. Hz  

1.7GHz  

GHz  
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( )  

⅜38dBm╩ ⅎ╢ ⌐⅔™≡│⁸ ⌐⅔™≡ ─

≤∆╢⁹NB- IoT─ ╩ ∆╢ ─ ♅ꜗⱠꜟ │⁸ɥ/2shift - BPSK⁸

1/3≤∆╢↓≤⁹ 

 

 Ⱪ꜡♇◐fi◓ 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 43dBm - 43dBm - 43dBm - 43dBm 

─

 
MHz MHz MHz MHz 

 

⅜24dBm╩ ⅎ38dBm ─ ⌐⅔™≡│⁸ ⌐⅔™≡

─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ 24dBm 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 38dBm - 38dBm - 38dBm - 38dBm 

─ 

 
MHz MHz MHz MHz 

 

⅜20dBm╩ ⅎ24dBm ─ ⌐⅔™≡│⁸ ⌐⅔™≡

─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ 20dBm 24dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 35dBm - 35dBm - 35dBm - 35dBm 

─ 

 
MHz MHz MHz MHz 

 

╕√⁸ ⅜20dBm ─ ⌐⅔™≡│⁸ ⌐⅔™≡ ─

≤∆╢⁹ 
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 Ⱪ꜡♇◐fi◓ 20dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  +14dB +14dB +14dB +14dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 27dBm - 27dBm - 27dBm - 27dBm 

─ 

 
MHz MHz MHz MHz 

 

( )  

⌐⅔™≡⁸ ─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─

 
- 56dBm - 56dBm - 56dBm - 56dBm 

─

 
MHz MHz MHz MHz 

─

 
15MHz  17.5MHz  20MHz  22.5MHz  

─

 
- 44dBm - 44dBm - 44dBm - 44dBm 

─

 
MHz MHz MHz MHz 

 

⌂⅔⁸ ⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⁸ ⌐⅔™≡ ≈

│ ≈─ ≢ ⇔≡™╢ ⁸⅛≈ ≈─ ≢ ⇔≡™╢ ≤⇔⁸

⌐⅔↑╢ ⌐ ─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

 
MHz+ MHz 

◦☻♥ⱶ 

MHz+10MHz 

◦☻♥ⱶ 

MHz+15MHz 

◦☻♥ⱶ 

10MHz+10MHz 

◦☻♥ⱶ 

─

─  
+ dB 

─

 
12.5MHz 15.0MHz 17.5MHz 17.5MHz 

─

 
- 56dBm - 56dBm - 56dBm - 56dBm 

─

 
MHz MHz MHz MHz 
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─

 
17.5MHz  20MHz  22.5MHz  22.5MHz  

─

 
- 44dBm - 44dBm - 44dBm - 44dBm 

─

 
MHz MHz MHz MHz 

 

NB- IoT─ │⁸ ⌐⅔™≡⁸ ─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ NB- IoT 

─  + dB 

─  7.6MHz 

─  - 56dBm 

─  MHz 

─  12.6MHz  

─  - 44dBm 

─  MHz 

 

◌ ♅ꜗⱠꜟ  

♅ꜗⱠꜟ │⁸ ∆╢ ⌐ ↕╣√ ─ ≢

╩ ∆╢ ─ ≢№╡⁸ ─ ≢ ≤ ╩ ⅎ√ ⁸

─ ♅ꜗⱠꜟ ⌐ ⅜⌂™ ╡QPSK⁸ 1/3 ╩ ─95

≢♩♇ⱪכꜟ☻─ ≢⅝╢↓≤⁹ 

 

( )  

⅜38dBm╩ ⅎ╢ ⌐⅔™≡│⁸ ≢ ─ ≤∆╢

↓≤⁹NB- IoT─ ╩ ∆╢ ─ ♅ꜗⱠꜟ │⁸ɥ/2shift - BPSK⁸

1/3≤∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  +10dB + dB + dB + dB 

─ 

 
MHz 7.5MHz 10MHz 12.5MHz 

─  - 52dBm - 52dBm - 52dBm - 52dBm 

─ 

 
MHz MHz MHz MHz 
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╕√⁸ ⅜24dBm╩ ⅎ38dBm ─ ⌐⅔™≡│⁸ ≢

─ ≤∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ 24dBm 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
MHz 7.5MHz 10MHz 12.5MHz 

─  - 47dBm - 47dBm - 47dBm - 47dBm 

─ 

 
MHz MHz MHz MHz 

 

╕√⁸ ⅜20dBm╩ ⅎ24dBm ─ ⌐⅔™≡│⁸ ≢

─ ≤∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ 20dBm 24dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
MHz 7.5MHz 10MHz 12.5MHz 

─  - 44dBm - 44dBm - 44dBm - 44dBm 

─ 

 
MHz MHz MHz MHz 

 

╕√⁸ ⅜20dBm ─ ⌐⅔™≡│⁸ ≢ ─ ≤

∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ 20dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  +22dB +22dB +22dB +22dB 

─

 
MHz 7.5MHz 10MHz 12.5MHz 

─  - 28dBm - 28dBm - 28dBm - 28dBm 

─

 
MHz MHz MHz MHz 
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( )  

⌐⅔™≡⁸ ─ ≤∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  +14dB +14dB +14dB +14dB 

─

 
MHz 7.5MHz 10MHz 12.5MHz 

─  
+45.5dB +45.5dB +42.5dB +39.5dB 

─

 
MHz MHz MHz MHz 

 

⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⁸ ≢ ≈ │ ≈─

≢ ⇔≡™╢ ⁸⅛≈ ≈─ ≢ ⇔≡™╢ ≤⇔⁸ ─ ≤

∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

 
MHz+ MHz 

◦☻♥ⱶ 

MHz+10MHz 

◦☻♥ⱶ 

MHz+15MHz 

◦☻♥ⱶ 

10MHz+10MHz 

◦☻♥ⱶ 

─  +14dB +14dB +14dB +14dB 

─

 
7.5MHz 10MHz 12.5MHz 12.5MHz 

─  
+25.5dB +25.5dB +25.5dB +25.5dB 

─

 
MHz MHz MHz MHz 

 

NB- IoT─ │⁸ ⌐⅔™≡⁸ ─ ⌐ ∆ ≤∆

╢↓≤⁹ 

 

 ♅ꜗⱠꜟ NB- IoT 

─  +14dB 

─  2.6MHz 

─  +47dB 

─  MHz 

 

◐  

─ ⌐№╢ ⅜ ⇔™ ≈─ │ ⅜ ↕╣√

─ ≢ ╩ ∆╢ ─ ≢№╡⁸ ─ ≢ ≤

╩ ∏╢ ⌐№╢ ≤ ─ ≈─ ╩ ⅎ√ ⁸ ─
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♅ꜗⱠꜟ ⌐ ⅜⌂™ ╡QPSK⁸ 1/3 ╩ ─95 ─☻ꜟ

≢♩♇ⱪכ ≢⅝╢↓≤⁹ 

 

( )  

⅜38dBm╩ ⅎ╢ ⌐⅔™≡│⁸ ≢ ─ ≤∆╢

↓≤⁹NB- IoT─ ╩ ∆╢ ─ ♅ꜗⱠꜟ │⁸ɥ/2shift - BPSK⁸

1/3≤∆╢↓≤⁹ 

 

 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.375MHz 14.75MHz 17.125MHz 

─

 
- 52 dBm - 52 dBm - 52 dBm - 52 dBm 

─ 

 
20MHz 22.5MHz 25MHz 27.5MHz 

─ 

 
- 52 dBm - 52 dBm - 52 dBm - 52 dBm 

─ 

 
MHz MHz MHz MHz 

 

⅜24dBm╩ ⅎ⁸38dBm ─ ⌐⅔™≡│⁸ ≢ ─

≤∆╢↓≤⁹ 

 

 24dBm 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.375MHz 14.75MHz 17.125MHz 

─

 
- 47 dBm - 47 dBm - 47 dBm - 47 dBm 

─ 

 
20MHz 22.5MHz 25MHz 27.5MHz 

─ 

 
- 47 dBm - 47 dBm - 47 dBm - 47 dBm 

─ 

 
MHz MHz MHz MHz 

 

⅜20dBm╩ ⅎ24dBm ─ ⌐⅔™≡│⁸ ≢ ─

≤∆╢↓≤⁹ 
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 20dBm 24dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.375MHz 14.75MHz 17.125MHz 

─

 
- 44 dBm - 44 dBm - 44 dBm - 44 dBm 

─ 

 
20MHz 22.5MHz 25MHz 27.5MHz 

─ 

 
- 44 dBm - 44 dBm - 44 dBm - 44 dBm 

─ 

 
MHz MHz MHz MHz 

 

⅜20dBm ─ ⌐⅔™≡│⁸ ≢ ─ ≤∆╢↓

≤⁹ 

 

 20dBm 24dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  +14dB +14dB +14dB +14dB 

─

 
10MHz 12.375MHz 14.75MHz 17.125MHz 

─

 
- 36 dBm - 36 dBm - 36 dBm - 36 dBm 

─ 

 
20MHz 22.5MHz 25MHz 27.5MHz 

─ 

 
- 36 dBm - 36 dBm - 36 dBm - 36 dBm 

─ 

 
MHz MHz MHz MHz 

 

 ( )  

⌐⅔™≡⁸ ─ ≤∆╢↓≤⁹ 

 

  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 



79 
 

─

 
- 46 dBm - 46 dBm - 46 dBm - 46 dBm 

─ 

 
20MHz 25MHz 30MHz 35MHz 

─ 

 
- 46 dBm - 46 dBm - 46 dBm - 46 dBm 

─ 

 
MHz MHz MHz MHz 

 

⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⁸ ⌐⅔™≡ ≈ │

≈─ ≢ ⇔≡™╢ ⁸⅛≈ ≈─ ≢ ⇔≡™╢ ≤⇔⁸

⌐ ⇔≡ ─ ≤∆╢↓≤⁹ 

 

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ 

 
MHz+ MHz 

◦☻♥ⱶ 

MHz+10MHz 

◦☻♥ⱶ 

MHz+15MHz 

◦☻♥ⱶ 

10MHz+10MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
12.5MHz 15MHz 17.5MHz 17.5MHz 

─

 
- 46 dBm - 46 dBm - 46 dBm - 46 dBm 

─ 

 
25MHz 30MHz 35MHz 35MHz 

─ 

 
- 46 dBm - 46 dBm - 46 dBm - 46 dBm 

─ 

 
MHz MHz MHz MHz 

 

NB- IoT─ │⁸ ⌐⅔™≡ ─ ≤∆╢↓≤⁹ 

 

 NB- IoT 

 NB- IoT 

─  +12dB 

─  2.2MHz 

─  - 46 dBm 

─  4.4MHz 

─  - 46 dBm 

─  1.4MHz 

 

◒ ⌐ ∆╢ ─  

≢⁸ ⅛╠ ↕╣╢ ─ ≤∆╢⁹ 

 

( )  

⌐ ∆ ≢№╢↓≤⁹ 
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 ⌐ ∆╢ ─  

   

30MHz 1000MHz  - 57dBm 100kHz 

1000MHz 12.7 Hz  - 47dBm MHz 

GHz TDD  2010MHz 2025MHz  - 52dBm MHz 

 

⌂⅔⁸ ∆╢ ⌐ ∂≡ ⌐ ∆ ╩ ↄ↓≤⁹ 

 

 ⌐ ∆╢ ─ ∆╢  

∆╢  ∆╢  

GHz  2100MHz 2180MHz  

1.7GHz  1795MHz 1890MHz  

1.5GHz  1465.9MHz 1520.9MHz  

900MHz  935MHz 970MHz  

800MHz  850MHz 900MHz  

700MHz  763MHz 813MHz  

 

( )  

30MHz 1000MHz ≢│- 57dBm/100kHz ⁸1000MHz 12.7 Hz ≢│-

47dBm/MHz ≢№╢↓≤⁹ 

 

  

LTE- Advanced ─ ⌐≈™≡│⁸ ≢ ↕╣≡™╢LTE─ ⌐ ∏╢↓

≤⅜ ≢№╢⁹ ⁸ ⌐≈™≡│⁸ ─ ╩ ∆╢

⌐№∫≡│⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫╩ ™╢ │ ≢ ⇔√ ╩

⅜ ─ ≢ ╘╠╣╢╙─⁹ ⇔√ ⌐╟╡⁸ ╩ ™

╢ │ ⌐ ⇔√ ⌐╟╢⁹ ⁸ ⌐≈™≡│⁸ ─

╩ ⇔ ╩ ™╢ ⌐№∫≡│⁸ ┘

─ │ ≢ ⇔√ ╩ ⇔√ ⌐╟╡⁸∕╣ │

⌐ ⇔√ ⌐╟╢⁹ 

 

(1)  

▪ ─  

( )  

─ ╩ ⅜ ↕╣╢╟℮⌐ ⇔⁸ ╩ ⇔⁸

╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

( )  

─ ╩ ◦Ⱶꜙ꜠כ♃≤ ⇔⁸ ╩ ⇔

╩ ∆╢⁹ 
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▬ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( )  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐ ↕╣√☻Ɑ

◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√ ≤

⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

⌂⅔⁸ ─ ⅛╠▪fi♥♫ ╕≢⌐ⱨ▫ꜟ♃⌐╟╢ ⅜

№╢ ⌐│⁸ ╩ ⌐≡ ∆╢↓≤⁹ 

▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫╩ ™╢ │⁸ ─ ⅜ ≤⌂╢

⌐≡ ∆╢↓≤⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ≢ ∆╢⁹ ╩

⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑

╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

 

► ♅ꜗⱠꜟ ⅎ™  

( )  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐ ↕╣√☻Ɑ

◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√ ≤

⇔⁸ ↕╣╢ ⌐ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

     ╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ≢ ∆╢⁹ ╩
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⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢ ⌐ ♅ꜗⱠꜟ ⅎ™

╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

◄ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

( )  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─( ) ≤ ∂ ≤∆╢⅜⁸

⌐╟╡ ╘╠╣√ ⌐ ∆╢╟℮⌐ │ ∆╢⁹ 

 

( )  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─( ) ≤ ∂ ≤∆╢⅜⁸

⌐╟╡ ╘╠╣√ ⌐ ∆╢╟℮⌐ │ ∆╢⁹ 

 

○  

( )  

─ ╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩

⌐ ⇔≡∕─ ╩ ⇔⁸ ─0.5 ≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ≢ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩

⌐ ⇔≡∕─ ╩ ⇔⁸ ─0.5 ≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

◌  

( )  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡ ╩

∆╢⁹ 

▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫╩ ™╢ │⁸ ─ ╩ ⌐⇔√ ≢

─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⌐╟╡ ∆╢⁹

─ ≢ ⇔⁸ ⌐╟╡ ╩ ∆╢⁹ 

 

◐ ○ⱨ  

( )  

     ⇔⌂™⁹ 
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( )  

─ ╩ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ≤∆╢⁹ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ⅎ™ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

◒  

( )  

─ ≤ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐╟

╡ ∆╢⁹ ─ ╩ ≢ ∆╢╟℮ ⇔⁸

─ ┘ ╩ ⌐ ╘╠╣√ ⌐ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ⁸☻Ɑ◒♩ꜝⱶⱴ☻◒ ┘☻ⱪꜞ▪☻ ⌐⅔↑╢

─ ≤ ∂ ≢ ∆╢⁹ 

 

( )  

⇔⌂™⁹ 

 

(2)  

▪  

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃╩ ⇔⁸ ⌐ ╘╠╣√

⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔

∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃╩ ⇔⁸ ⌐ ╘╠╣√

⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔

∆╢⁹ 

 

▬ Ⱪ꜡♇◐fi◓ 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸

⌐ ╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩

⇔⁸ ─ ╩ ╩♩♇ⱪכꜟ☻≡⇔ ∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸

⌐ ╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩
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⇔⁸ ─ ╩ ╩♩♇ⱪכꜟ☻≡⇔ ∆╢⁹ 

 

► ♅ꜗⱠꜟ  

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸ ⌐

╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ─ ╩ ♅ꜗⱠꜟ ⌐ ⇔

╩♩♇ⱪכꜟ☻≡ ∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸ ⌐

╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ─ ╩ ♅ꜗⱠꜟ ⌐ ⇔

╩♩♇ⱪכꜟ☻≡ ∆╢⁹ 

 

◄  

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ≈─ ╩ ∆╢⁹

┘ ╩ ⌐╟╡ ╘╠╣√ ꜠ⱬꜟ ┘ ⌐ ∆╢⁹

◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔ ∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ≈─ ╩ ∆╢⁹

┘ ╩ ⌐╟╡ ╘╠╣√ ꜠ⱬꜟ ┘ ⌐ ∆╢⁹

◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔ ∆╢⁹ 

 

○ ⌐ ∆╢ ─  

( )  

─ ╩ ⌐⇔⁸ ⌐ ↕╣√

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

⌂⅔⁸ ─ ⅛╠▪fi♥♫ ╕≢⌐ⱨ▫ꜟ♃⌐╟╢ ⅜

№╢ ⌐│⁸ ╩ ⌐≡ ∆╢↓≤⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ⌐∆╢⁹

╩ ⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢ ⌐ ⌐

∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸
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╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

(3) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜≢⅝╢⁹ 

 

 ≤⇔≡ ⌐ ╘╠╣╢ ⌂  

20 12 11 ⌐╟

╡ ↕╣√LTE ─ ⌂ ⌐ ∏╢╙─≤∆╢⁹√∞⇔⁸ (1) ┘(2) ⌐≈™

≡│⁸ ⌐ ∆ ⌂ ≤∆╢⁹ 

 

(1) ♃▬Ⱶfi◓ 

⅛╠ ⇔√ⱨ꜠כⱶ⌐ ↕∑⁸⅛≈⁸ ⅛╠ ↕╣√◘Ⱪⱨ꜠כⱶ

⌐⅔™≡ ╩ ∆╢╙─≤⇔⁸∕─ ─ ─ │±130♫ⱡ NB- IoT

⌐⅔™≡│⁸±434♫ⱡ ─ ≢№╢↓≤⁹ 

 

( 2) ꜝfi♄ⱶ▪◒☿☻  

▪ ⅛╠ ↕╣√ ⌐⅔™≡ꜝfi♄ⱶ▪◒☿☻ ╩ ⁸13◘Ⱪⱨ꜠

ⱶכ eMTC⌐⅔™≡│⁸403◘Ⱪⱨ꜠כⱶ ─ ⅛╠ ↕╣√ ⌐

╩ ⅛╠ ⇔√ │⁸ ╩ ⇔√ ⅛╠⁸

⅛╠ ↕╣√6◘Ⱪⱨ꜠כⱶ ≢ ⌐ ⌂◘Ⱪⱨ꜠כⱶ │∕─ ⌐

⌂◘Ⱪⱨ꜠כⱶ⌐ ─ ╩ ℮↓≤⁹ 

NB- IoT ⌐⅔™≡│⁸ ⅛╠ ↕╣√ ⌐⅔™≡ꜝfi♄ⱶ▪◒☿☻

╩ ⁸41◘Ⱪⱨ꜠כⱶ 10.24 ─ ⅛╠ ↕╣√ ⌐

╩ ⅛╠ ⇔√ │⁸ ╩ ⇔√ ⅛╠⁸12Ⱶꜞ

⌐ ∆╢☻꜡♇♩≢ ─ ╩ ℮↓≤⁹ 

▬ ▪⌐⅔™≡ ╩ ⇔√ │ ⇔ↄ│ ╩

≢⅝⌂⅛∫√ │⁸ ┘▪─ ╩ ℮↓≤≤∆╢⁹↓─ ⌐⅔™≡⁸ ┘

▪─ ╩ ℮ │⁸ ⅛╠ ↕╣╢ ╩ ⅎ∏⁸⅛≈⁸200 ╩ ⅎ⌂™

↓≤⁹ 

 

 ╕√⁸IP ⌐ ╢ ⌐ ⇔≡│⁸

IP Ⱡ♇♩꞉כ◒ 24 27  ⌐╟╡ ↕╣√ IP

─ ⌐ ∏╢╙─≤∆╢⁹ 

 

 ∕─  

≢│⁸ ▬fi♃ⱨ▼כ☻─ ╛ ⌐ ↑√ ⅜ ⅝

⅝ ╦╣≡™╢↓≤⅛╠⁸ ⁸↓╣╠─ ⌂ ╩ ╕ⅎ≈≈⁸ ⌂ ⅜

⌂ ⌐≈™≡⁸ ⌂ ╩ ⌐ ∆╢ ⅛╠⁸ ⅛≈ ╛⅛⌐

─ ╩ ⌐ ⇔≡™ↄ↓≤⅜ ╕⇔™⁹  
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 ( FDD)─  

  

(1) ⁸  

│ ≤⇔≡ ↕╣√ 700MHz ⁸800MHz ⁸900MHz ⁸

1. Hz ⁸1.7GHz ┘ 2GHz ─ ╩ ∆╢↓≤⁹ 

 

(2)   

│ ≢№╢↓≤⁹╕√⁸™∏╣─ ⌐⅔™≡╙

╩ ℮↓≤⅜≢⅝╢⁹⌂⅔⁸ ≢ ≤⌂╢RF │⁸ ∆╢ ─ ≤

∆╢⁹ 

 

(3)   

∆╢ ⌐╟╢⁹ 

 

(4) ⁸ ─  

∆╢ ⌐╟╢⁹ 

 

 ◦☻♥ⱶ ─  

(1) ┼─  

╩ ∆╢ ⌐≈™≡│⁸ 21 ─ ⌐ ∆╢↓≤⁹ 

 

(2) ◦☻♥ⱶ≤─  

─ ┘ 56 ⌐ ≠™≡ ↕╣√ ⌐ ─ ╩ ⅎ⌂™

╟℮⌐⁸ ─ ⁸ⱨ▫ꜟ♃─ ─ ⌂ ╩ ∏╢↓≤⁹ 

 

 ─  

(1)  

─ ⌐⅔™≡⁸ ─ ╩ √∆↓≤⁹ 

▪ ─  

( ) ╡ ↑  

± 0.1ppm+12Hz ≢№╢↓≤⁹ 

 

( ) ╡ ↑  

±300Hz ≢№╢↓≤⁹ 

 

▬ ─  

( ) ╡ ↑  

─+2.7dB/- 4.1dB ≢№╢↓≤⁹ 

 

( ) ╡ ↑  
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─+2.7dB/- 5.7dB ≢№╢↓≤⁹ 

700MHz ─ ⌐№∫≡│⁸ ─+2.7dB/- 4.2dB ≢№╢↓≤⁹ 

 

► ♅ꜗⱠꜟ ⅎ™  

♅ꜗⱠꜟ ⅎ™ ─ │⁸ ⌐ ∆ ≢№╢↓≤⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

ₒ700MHz/800MHz/900MHzx  

- 44.2dBc/3.84MHz │+2.8dBm/3.84MHz 

⅛╠2.5MHz ╣ ┘7.5MHz ╣  

 

ₒ1. Hz/1.7GHz/2GHz  x

- 44.2dBc/3.84MHz │- 7.2dBm/3.84MHz 

⅛╠2.5MHz ╣ ┘7.5MHz ╣  

 

( ) ╡ ↑  

ₒ800MHz  x

- 32.2dBc/3.84MHz ⅛╠2.5MHz ╣  

│⁸ ─  

- 16dBm/100kHz815MHz╩ ⅎ850MHz ⁸885MHz╩ ⅎ958MHz ─  

- 16dBm/MHz815MHz ⁸850MHz╩ ⅎ885MHz ⁸958MHz ⅎ╢  

 

- 35.2dBc/3.84MHz ⅛╠7.5MHz ╣  

│⁸ ─  

- 16dBm/100kHz815MHz╩ ⅎ850MHz ⁸885MHz╩ ⅎ958MHz ─  

- 16dBm/MHz815MHz ⁸850MHz╩ ⅎ885MHz ⁸958MHz ⅎ╢  

 

ₒ700MHz/900MHz/1. Hz/1.7GHz  x

- 32.2dBc/3.84MHz │- 50dBm/3.84MHz  

⅛╠2.5MHz ╣  

- 35.2dBc/3.84MHz │- 50dBm/3.84MHz  

⅛╠7.5MHz ╣  

 

ₒ2GHz  x

- 32.2dBc/3.84MHz │- 7.2dBm/3.84MHz  

⅛╠2.5MHz ╣  

- 35.2dBc/3.84MHz │- 24.2dBm/3.84MHz  

⅛╠7.5MHz ╣  

 

◄ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ │⁸ ─ ⌐ ∆ ≢№╢↓≤⁹ 
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⌂⅔⁸↓─ │ ⅛╠10MHz ─ ⌐ ∆╢⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

ₒ800MHz  x

ה GHz  

─A) │B)─™∏╣⅛⌐ ∆ ≢№╢↓≤⁹ 

A) 

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

 

B) 

   

1000MHz  - dBm MHz 

 

ה GHz ⅎ 

   

1000MHz 12.7 Hz  - 13dBm MHz 

 

ₒ700MHz/900MHz  x

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.7 Hz  - 13dBm MHz 

 

ₒ1. Hz/1.7GHz/ GHz  x

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.7 Hz  - 13dBm MHz 

 

⌂⅔⁸PHS ⌐≈™≡│⁸ ─ ⌐ ∆ ≤∆╢↓≤⁹√∞⇔⁸◐ꜗꜞ▪

⅛╠─○ⱨ☿♇♩ 12.5MHz ─ ⌐⅔™≡╙ ↕╣╢⁹ 

 

   

1884.5MHz 1915.7MHz  - 41dBm 300kHz 

 

( ) ╡ ↑  

ₒ800MHz  x

ה GHz  
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─A) │B)─™∏╣⅛⌐ ∆ ≢№╢↓≤⁹ 

A) 

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz 815MHz╩ 845MHz ⁸ 

885MHz╩ 958MHz ↄ  
- 26dBm 100kHz 

815MHz╩ 845MHz ⁸885MHz╩ 958MHz  - 16dBm 100kHz 

 

B) 

   

815MHz 845MHz ⁸885MHz 958MHz  - 16dBm 100kHz 

815MHz ⁸845MHz╩ 885MHz ⁸958MHz  - 16dBm MHz 

 

ה GHz ⅎ 

   

1000MHz 12.7 Hz  - 16dBm MHz 

 

ₒ900MHz  x

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

 

⌂⅔⁸ ⌐ ∆ ⌐≈™≡│⁸ ─ ⌐ ∆ ≤∆╢↓≤⁹ 

 

   

860MHz 890MHz  - 40dBm MHz 

 

ₒ700MHz  x

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

 

ₒ1.5/1.7GHz  x

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 
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⌂⅔⁸ ⌐ ∆ ⌐≈™≡│⁸ ─ ⌐ ∆ ≤∆╢↓≤⁹ 

 

   

1884.5MHz 1915.7MHz  - 41dBm 300kHz 

 

ₒ GHz  x

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

 

⌂⅔⁸ ⌐ ∆ ⌐≈™≡│⁸ ─ ⌐ ∆ ≤∆╢↓≤⁹ 

 

   

1884.5MHz 1915.7MHz  - 41dBm 300kHz 

 

(2)  

⌐ ∆╢ ─  

≢⁸ ⅛╠ ↕╣╢ ─ ≤∆╢⁹ 

ₒ700MHz/800MHz/900MHzx  

30MHz 1000MHz ≢│Ή48.8dBm/100kHz ⁸1000MHz 12.7 Hz ≢│

- 38.8dBm/MHz ≢№╢↓≤⁹ 

 

ₒ1. Hz/1.7GHz/ GHz  x

30MHz 1000MHz ≢│- 57dBm/100kHz ⁸1000MHz 12.7 Hz ≢│-

47dBm/MHz ≢№╢↓≤⁹ 

 

  

(1)  

⌐≈™≡│⁸ ⌐ ∆╢ ╩ ⅝ ╩ ℮ ─

⌂ ╩⅛↑√ ≡≤∆╢⁹⌂⅔⁸ ⅜ ≤⌂╢ ╩ ™╢

│⁸∕╣ ─ ⌐╟╢ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

▪ ─  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 
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⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

▬ ♅ꜗⱠꜟ ⅎ™  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

 

► ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩

∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩

∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

 

◄  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 
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( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

○  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡

╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡

╩ ∆╢⁹ 

 

(2)  

⌐ ∆╢ ─  

▪ ╡ ↑  

─ ╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

▬ ╡ ↑  

─ ╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

 

(3) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜≢⅝╢⁹ 
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 ꜠Ⱨכ♃( FDD)─  

  

(1) ⁸  

│ ≤⇔≡ ↕╣√ 700MHz ⁸800MHz ⁸900MHz ⁸

1. Hz ⁸1.7GHz ┘ GHz ─ ╩ ∆╢↓≤⁹ 

 

(2)   

│ ≢№╢↓≤⁹╕√⁸™∏╣─ ⌐⅔™≡╙

╩ ℮↓≤⅜≢⅝╢⁹⌂⅔⁸ ≢ ≤⌂╢RF │⁸ ∆╢ ─ ≤

∆╢⁹ 

 

(3)   

∆╢ ⌐╟╢⁹ 

 

(4) ⁸  

╡ ↑ ⁸ ╡ ↑ ─ ⁸ │⁸

⌐ ∆≤⅔╡≤∆╢⁹ 

 ─  

   

╡  24.0dBm 250mW  0dBi  

╡  16.0dBm 40mW 9dBi  

╡ ⌐⅔™≡⁸ ⅜ 0dB─ ⌐250mW─

╩ ⅎ√≤⅝─ ≤⌂╢ │⁸∕─ ╩ ─

≢ ℮↓≤⅜≢⅝╢╙─≤∆╢⁹⌂⅔⁸ ⌐│ │

╕⌂™╙─≤∆╢⁹ 

 

(5) ⁸ ─  

∆╢ ⌐╟╢⁹ 

 

 ◦☻♥ⱶ ─  

(1)  

☿ꜟ ╡─ ꜠Ⱨכ♃─ │50 ╩ ≤∆╢⁹ 

 

(2) ┼─  

╩ ∆╢ ⌐≈™≡│⁸ 21 ─ ⌐ ∆╢↓≤⁹ 

 

(3) ◦☻♥ⱶ≤─  

─ ┘ 56 ⌐ ≠™≡ ↕╣√ ⌐ ─ ╩ ⅎ⌂™

╟℮⌐⁸ ─ ─ ⌂ ╩ ∏╢↓≤⁹ 
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 ─  

(1)  

─ ⌐⅔™≡⁸ ─ ╩ √∆↓≤⁹ 

▪ ─  

( ) ╡ ↑  

± 0.1ppm+12Hz ≢№╢↓≤⁹ 

 

( ) ╡ ↑  

±300Hz ≢№╢↓≤⁹ 

 

▬ ─  

( ) ╡ ↑  

─+2.7dB/- 4.1dB ≢№╢↓≤⁹ 

 

( ) ╡ ↑  

─ │⁸ ─+2.7dB/- 5.7dB ≢№╢↓≤⁹ 

700MHz ─ ⌐№∫≡│⁸ ─+2.7dB/- 4.2dB ≢№╢↓≤⁹ 

  

► ♅ꜗⱠꜟ ⅎ™  

♅ꜗⱠꜟ ⅎ™ ─ │⁸ ⌐ ∆ ≢№╢↓≤⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

ₒ700MHz/800MHz/900MHzx  

- dBm/MHz ⅛╠2.5MHz ╣ ┘7.5MHz ╣  

 

ₒ1. Hz/1.7GHz/ GHz  x

- 13dBm/MHz ⅛╠2.5MHz ╣ ┘7.5MHz ╣  

 

( ) ╡ ↑  

ₒ800MHz  x

- 32.2dBc/3.84MHz ⅛╠2.5MHz ╣  

│⁸ ─  

- 16dBm/100kHz815MHz╩ ⅎ850MHz ⁸885MHz╩ ⅎ958MHz ─  

- 16dBm/MHz815MHz ⁸850MHz╩ ⅎ885MHz ⁸958MHz ⅎ╢  

 

- 35.2dBc/3.84MHz ⅛╠7.5MHz ╣  

│⁸ ─  

- 16dBm/100kHz815MHz╩ ⅎ850MHz ⁸885MHz╩ ⅎ958MHz ─  

- 16dBm/MHz815MHz ⁸850MHz╩ ⅎ885MHz ⁸958MHz ⅎ╢  
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ₒ700MHz/900MHz/1. Hz/1.7GHz  x

- 32.2dBc/3.84MHz │- 13dBm/MHz ⅛╠2.5MHz ╣  

- 35.2dBc/3.84MHz │- 30dBm/MHz ⅛╠7.5MHz ╣  

 

ₒ2GHz  x

- 32.2dBc/3.84MHz │- 13dBm/MHz ⅛╠2.5MHz ╣  

- 35.2dBc/3.84MHz │- 30dBm/MHz ⅛╠7.5MHz ╣  

 

◄ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ │⁸ ─ ⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸↓─ │ ⅛╠10MHz ─ ⌐ ∆╢⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

ₒ800MHz  x

ה GHz  

─A) │B)─™∏╣⅛⌐ ∆ ≢№╢↓≤⁹ 

A) 

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

 

B) 

   

1000MHz  - dBm MHz 

 

ה GHz ⅎ 

   

1000MHz 12.7 Hz  - 13dBm MHz 

 

ₒ700MHz/900MHzx  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.7 Hz  - 13dBm MHz 

 

ₒ1. Hz/1.7GHz/ GHz  x

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.7 Hz  - 13dBm MHz 
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⌂⅔⁸PHS ⌐≈™≡│⁸ ─ ⌐ ∆ ≤∆╢↓≤⁹√∞⇔⁸◐ꜗꜞ▪

⅛╠─○ⱨ☿♇♩ 12.5MHz ─ ⌐⅔™≡╙ ↕╣╢⁹ 

 

   

1884.5MHz 1915.7MHz  - 51dBm 300kHz 

 

( ) ╡ ↑  

ₒ800MHz  x

ה GHz  

─A) │B)─™∏╣⅛⌐ ∆ ≢№╢↓≤⁹ 

A) 

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz 815MHz 845MHz ⁸ 

885MHz 958MHz ↄ  
- 26dBm 100kHz 

815MHz 845MHz ⁸885MHz 958MHz  - 16dBm 100kHz 

 

B) 

   

815MHz 845MHz ⁸885MHz 958MHz  - 16dBm 100kHz 

815MHz ⁸845MHz 885MHz ⁸958MHz  - 16dBm MHz 

 

ה GHz ⅎ 

   

1000MHz 12.7 Hz  - 16dBm MHz 

 

ₒ900MHz  x

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

 

⌂⅔⁸ ⌐ ∆ ⌐≈™≡│⁸ ─ ⌐ ∆ ≤∆╢↓≤⁹ 

 

   

860MHz 890MHz  - 40dBm MHz 

 

ₒ700MHz  x

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 
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30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

     

ₒ1.5/1.7/ GHz  x

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

 

⌂⅔⁸ ⌐ ∆ ⌐≈™≡│⁸ ─ ⌐ ∆ ≤∆╢↓≤⁹ 

 

   

1884.5MHz 1915.7MHz  - 51dBm 300kHz 

 

○ ─╖  

─ ╩ ≡ √∆↓≤⁹ 

ה ⅛╠5MHz ╣√ ⌐⅔™≡ 35dB ≢№╢↓≤⁹ 

ה ⅛╠10MHz ╣√ ⌐⅔™≡ 20dB ≢№╢↓≤⁹ 

ה ⅛╠40MHz ╣√ ⌐⅔™≡ dB ≢№╢↓≤⁹ 

 

(2)  

⌐ ∆╢ ─  

≢⁸ ⅛╠ ↕╣╢ ─ ≤∆╢⁹ 

ₒ700MHz/800MHz/900MHzx  

30MHz 1000MHz ≢│Ή48.8dBm/100kHz ⁸1000MHz 12.7 Hz ≢│

- 38.8dBm/MHz ≢№╢↓≤⁹ 

 

ₒ1. Hz/1.7GHz/2GHzx  

30MHz 1000MHz ≢│- 57dBm/100kHz ⁸1000MHz 12.7 Hz ≢│-

47dBm/MHz ≢№╢↓≤⁹ 

 

(3) ∕─ ⌂  

▪ ⇔≡ ─ ╩ ≤∆╢√╘─  

₈ ─ ≢№╢ ⅛╠─ ╩ ↑╢↓≤⌐╟∫≡ ⌐ ↕╣╢

─ ─╖╩ ∆╢₉↓≤⁹ 

 

▬ ∕─ ⁸ ≤⇔≡ ⌂  

( ) ─ ─ ┼─ ╩ ∆╢√╘─  

╩ ∆╢↓≤⁹ 
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( ) ─ ⌐ ∆╢√╘─  

⇔≡ ─ ╩ ≤∆╢√╘─ │ ⅛╠꜠Ⱨכ♃╩

∆╢ ╩ ∆╢↓≤⁹ 

 

  

(1)  

⌐≈™≡│⁸ ⌐ ∆╢ ╩ ⅝ ╩ ℮ ─ ⌂

╩⅛↑√ ≡≤∆╢⁹⌂⅔⁸ ⅜ ≤⌂╢ ╩

™╢ │⁸∕╣ ─ ⌐╟╢ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

▪ ─  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

▬ ♅ꜗⱠꜟ ⅎ™  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

 

► ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩

∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 
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( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩

∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

 

◄  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

○  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡

╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡

╩ ∆╢⁹ 

 

◌ ─  

3m ─ │ ╩ ♩▬◘ⱪfiכ○√⇔ ⇔ↄ│∕╣

╠─♥☻♩◘▬♩⌐⅔™≡ ∆╢↓≤⁹ │ ∆╢ ⌐⅔↑╢

≤⇔≡ ╘╢⁹↓─ ⌐⅔™≡⁸ ─ ╩ ™╢ ≢№∫

≡ ╩ ⇔≡ ╩ ╢ ─ │⁸ ⇔√ ⅜ ⌐⌂╢ ≢

∆╢↓≤⁹ 

♥☻♩◘▬♩─ │⁸ ─╙─╩ ™╢↓≤⁹╕√⁸

─ ⅝↕⅜ 60cm╩ ⅎ╢ │⁸ ╩∕─ ≤⇔≡ ∆╢↓≤⅜
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≢№╢⁹ 

⌂⅔⁸ ─ ─ ⌐⅔™≡│ ─ ╩ ┘

⌐⇔≡ ⇔√ ─ ≤∆╢↓≤⁹√∞⇔⁸ ─ ⅜ ⌂ │

─ ╩ │ ≢ ⇔√ ⌐3dB ⅎ╢↓≤⌐╟∫≡ ─

≤∆╢↓≤⅜ ≢№╢⁹ 

 

◐  

⅛╠ MHz⁸10MHz⁸40MHz ╣√ ⌐⅔™≡ ⌐≡

∆╢⁹ 

 

(2)  

⌐ ∆╢ ─  

▪ ╡ ↑  

─ ꜠Ⱨכ♃╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

 

▬ ╡ ↑  

─ ꜠Ⱨכ♃╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

 

(3) ⇔≡ ─ ╩ ≤∆╢√╘─ ─  

─™∏╣⅛─ ⌐≡ ∆╢⁹ 

ה ⇔√ ─ ╩ ╖ ╢↓≤≢ ╩ ⇔⁸

─ ─╖╩ ∆╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 

ה ─ ╩ ⌐ ⇔⁸꜠ Ⱨכ♃⅜ ╩ ∆╢↓≤≢ ╠⅜

⌂ ╩ ⇔≡™╢↓≤╩ ⇔⁸ ─ ⅜ ≢⅝⌂ↄ⌂

∫√ ⌐│ ╩ ∆╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 

ה ⅛╠─ ⌐╟╡⁸ ─ ⅜ ⅎ╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙ ⌐≡ ∆╢⁹ 

 

(4) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜≢⅝╢⁹  
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 LTE-Advanced TDD ─  

 

 LTE- Advanced (TDD)─  

  

(1)  

ITU- R⌐⅔™≡ IMT ≤⇔≡ ↕╣√3. Hz (3.4GHz- 3.6GHz)─ ╩

∆╢↓≤⁹ 

 

(2) ◐ꜗꜞ▪  

⇔℮╢◐ꜗꜞ▪ ─ ☻♥♇ⱪ ≢№╢↓≤⁹ 

100kHz≤∆╢↓≤⁹ 

 

(3)  

OFDMOrthogonal Frequency Division Multiplexing ┘

TDM Time Division Multiplexing ≤─ ╩ ╡

⁸ ⌐⁸SC- FDMASingle Carrier Frequency Division Multiple Access

◦fi◓ꜟה◐ꜗꜞ▪ ╩ ╡ ⁸ ⌐

∆╢↓≤⁹ 

 

(4)  

TDD Time Division Duplex ≤∆╢↓≤⁹ 

 

(5)  

▪ ╡  

BPSK (Binary Phase Shift Keying) ⁸QPSK (Quadrature Phase Shift Keying) ⁸16QAM 

(16 Quadrature Amplitude Modulation) ⁸64QAM (64 Quadrature Amplitude Modulation)  

│ 256QAM (256 Quadrature Amplitude Modulation) ╩ ∆╢↓≤⁹ 

▬ ╡  

BPSK⁸QPSK⁸16QAM⁸64QAM │256QAM ╩ ∆╢↓≤⁹ 

 

 ◦☻♥ⱶ ─  

(1)  ⱨ꜠כⱶ  

ⱨ꜠כⱶ │ 10ms≢№╡⁸◘Ⱪⱨ꜠כⱶ │ ms(10◘Ⱪⱨ꜠כⱶ ⱨ꜠כⱶ)⁸☻꜡

♇♩ │0.5ms(20☻꜡♇♩ ⱨ꜠כⱶ)≢№╢↓≤⁹ⱨ꜠כⱶ │1/2 ⱨ꜠כⱶ ms

⌐⁸ ≈─◘Ⱪⱨ꜠כⱶ⅜ ╡ │ ╡⌐ ╡ ≡╠╣╢⁹ 

 

(2)  

⅛╠─ ─ ─ │ ⅛╠─ ⌐ ≠⅝

⅜ ≤⌂╢╟℮ ⌐ ∆╢ ╩ ∆╢↓≤⁹ 
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(3)   

≤ ╛ ≤─ ─ ⌐ ⇔≡│⁸ ⌂

⅜ ╦╣≡™╢↓≤⁹ 

 

(4)  ┼─  

╩ ∆╢ ⌐≈™≡│⁸ ⌐≈™≡│ 25

14 21 ─ ⁸ ⌐≈™≡│ 25

18 14 ─ ⌐ ∆╢↓≤⁹ 

 

(5)  ─ ─  

─ ⅜ ⇔≡⌂↕╣╢↓≤⁹ 

▪ ⅜ ─ ╩ ⇔√ ⁸ │ ⌐ ╩ ∆╢↓≤⁹ 

 

▬ ⅜∕─ ╩ ⇔√ │⁸ ♃▬ⱴ─♃▬ⱶ▪►♩⌐╟╡

⅜ ╩ ∆╢↓≤⁹ 

 

(6)  ◦☻♥ⱶ≤─  

─ ┘ 25 131 56 ⌐ ≠™≡ ↕╣

√ ⌐ ─ ╩ ⅎ⌂™╟℮⌐⁸ ─ ⁸ⱨ▫ꜟ♃─ ─ ⌂

╩ ∏╢↓≤⁹ 

 

 ─  

(1)   

─ ⌐⅔™≡⁸ ─ ╩ √∆↓≤⁹ 

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

⌐≈™≡│⁸ ─ ⅛╠ ⌂╢ ─ ╩ ∆╢ ⌐≈™

≡│ ─ ─ ≤⇔≡⅔╡⁸∕─╟℮⌂ ⅜ ↕╣╢ ⌐│⁸∕─

⌐≈™≡ ⅜ ≢№╢⁹ 

fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐ ─ ╩ ⌐ ™≡

≤⇔≡ ℮ ╩™℮⁹≢ ⌂ ─ ∑≢ ⇔≡™╢ ≢

⌐▬⅛╠◖⌐ ╘╢ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡

⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

┘ ⌐≈™≡⁸ │ ⇔⌂™⁹ 

⌐≈™≡│⁸ ⌂╢ ─ ╩ ∆╢ │ ─

⇔⌂™ ╩ ∆╢ ⌐≈™≡│ ⇔⌂™⁹ ≢ ⅜ ∆╢

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ∆╢ │⁸ │ ≤∆╢⁹ 

 

▬ ─  

( )  

⅜38dBm╩ ⅎ╢ ⌐⅔™≡│⁸± 0.05ppm 12Hz ≢№╢

↓≤⁹ 



103 
 

⅜20dBm╩ ⅎ38dBm ─ ⌐⅔™≡│⁸± 0.1ppm 12Hz

⁸ ⅜20dBm ─ ⌐⅔™≡│⁸± 0.25ppm 12Hz ≢№╢

↓≤⁹ 

 

( )  

⌐ ⇔≡⁸± 0.1ppm 15Hz ≢№╢↓≤⁹ 

 

► ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ │⁸ ─ ⌐ ∆ ≢№╢↓≤⁹ 

( )  

⌐⅔↑╢ │⁸ MHz◦☻♥ⱶ⁸10MHz◦☻♥ⱶ⁸15MHz◦☻♥ⱶ⁸20MHz

◦☻♥ⱶ™∏╣─ ╙⁸ ⅜ ∆╢ 3400 3600MHz─ ╩

™℮⁹ ∂⁹ ─ ⅛╠10MHz ╣√ ⌐ ∆╢⁹ ╩

™╢ ⌐№∫≡│ ≢ ⇔√ ─ ⅜

⌐ ∆ ≢№╢↓≤⁹╕√⁸ ─ ⌐⅔™≡ ≢

─ ╩™℮⁹ ⌐⅔™≡ ∂⁹ ╩ ∆╢ ⌐№∫≡

│⁸ ─ ╩ ⌐ ⇔√ ⌐⅔™≡╙⁸ ╩ ∆╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.75GHz  - 13dBm MHz 

12.75GHz ╡─ ─ ─  - 13dBm MHz 

 

⌐ ∆PHS ⌐≈™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ PHS  

   

1884.5MHz 1915.7MHz  - 41dBm 300kHz 

 

( )  

⌐⅔↑╢ │⁸ MHz◦☻♥ⱶ⌐№∫≡│

─ ⅛╠ ─ ⌐ ™ ─ ╕≢─ ─ ╩ ∆⁹

⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ╩ ⅝⁸ ∂⁹ ⅜12.5MHz

⁸10MHz◦☻♥ⱶ⌐№∫≡│ ⅜20MHz ⁸15MHz◦☻♥ⱶ⌐№∫≡│

⅜27.5MHz ⁸20MHz◦☻♥ⱶ⌐№∫≡│ ⅜35MHz ⌐ ∆

╢⁹⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩

─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟∫≡

∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─
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≤∆╢↓≤⅜≢⅝╢⁹ 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ ≈─ ≢

⇔≡™╢ ≢─ ≤⇔⁸ MHz+ MHz◦☻♥ⱶ⌐№∫≡│ ∆

╢ ≈─ ─ ─ ⅛╠ ─ ⌐ ™

─ ╕≢─ ─ ╩ ∆⁹ ⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⌐

№∫≡│⁸ ∂⁹⅜19.7MHz ⁸ MHz+10MHz◦☻♥ⱶ⌐№∫≡│ ⅜

27.425MHz ⁸ MHz+15MHz◦☻♥ⱶ⌐№∫≡│ ⅜34.7MHz ⁸

10MHz+10MHz◦☻♥ⱶ⌐№∫≡│ ⅜34.85MHz ⁸ MHz+20MHz◦☻♥ⱶ⌐

№∫≡│ ⅜42.425MHz ⁸10MHz+15MHz◦☻♥ⱶ⌐№∫≡│ ⅜

42.125MHz ⁸10MHz+20MHz◦☻♥ⱶ⌐№∫≡│ ⅜49.85MHz ⁸

15MHz+15MHz◦☻♥ⱶ⌐№∫≡│ ⅜50MHz ⁸15MHz+20MHz◦☻♥ⱶ⌐№

∫≡│ ⅜57.275MHz ⁸20MHz+20MHz◦☻♥ⱶ⌐№∫≡│ ⅜

64.7MHz ─ ⌐ ∆╢⁹ 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─ ─☻ⱪ

ꜞ▪☻ ⅜ ─ ─ ┘ ≤ ∆╢ │⁸

⌐⅔™≡│ ╩ ⇔⌂™⁹⌂⅔⁸ ∆╢ ─ ∑⌐╟╡

∆╢ ⌐⅔↑╢ ⅜ ⌂╢ │⁸≥∟╠⅛ ™ ─ ╩ ∆╢⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

12.7 Hz ╡─ ─ ─  - 30dBm MHz 

 

⌐ ∆ ⌐≈™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

700MHz  773MHz 803MHz  - 50dBm MHz 

800MHz  860MHz 890MHz  - 50dBm MHz 

900MHz  945MHz 960MHz  - 50dBm MHz 

1.7GHz  1845MHz 1880MHz  - 50dBm MHz 

GHz TDD  2010MHz 2025MHz  - 50dBm MHz 

GHz  2110MHz 2170MHz  - 50dBm MHz 

 

◄ ♅ꜗⱠꜟ ⅎ™  

( )  

⌐ ∆ │ ─™∏╣⅛─ ╩

⌐⅔™≡ ∆╢↓≤⁹ ╩ ™╢ ⌐№∫≡│ ≢

⇔√ ─ ⅜ ╩ ∆╢↓≤⁹ 
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─ ⌐⅔™≡ ≢ ─ ╩ ⌐ ∆╢ ─

│⁸ ╙ ─ ─ ┘ ╙ ─ ─ ⌐⅔™≡⁸

⌐ ∆ │ ─™∏╣⅛─ ╩ ⌐⅔™≡

∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ ─     

MHz◦☻♥ⱶ 

 MHz - 13dBm/MHz 4.5MHz 

 MHz - 44.2dBc 4.5MHz 

 10MHz - 13dBm/MHz 4.5MHz 

 10MHz - 44.2dBc 4.5MHz 

10MHz◦☻♥ⱶ 

 10MHz - 13dBm/MHz MHz 

 10MHz - 44.2dBc MHz 

 20MHz - 13dBm/MHz MHz 

 20MHz - 44.2dBc MHz 

15MHz◦☻♥ⱶ 

 15MHz - 13dBm/MHz 13.5MHz 

 15MHz - 44.2dBc 13.5MHz 

 30MHz - 13dBm/MHz 13.5MHz 

 30MHz - 44.2dBc 13.5MHz 

20MHz◦☻♥ⱶ 

 20MHz - 13dBm/MHz 18MHz 

 20MHz - 44.2dBc 18MHz 

 40MHz - 13dBm/MHz 18MHz 

 40MHz - 44.2dBc 18MHz 

     

─ ⌐⅔™≡ ≢ ⇔⌂™ ─ ╩ ⌐ ∆╢

│⁸ ⌐ ∆ │ ─™∏╣⅛─ ╩

○ⱨ☿♇♩ ⌐⅔™≡ ∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™ ⇔⌂™ ─ ╩ ∆╢  

 ─  ○ⱨ☿♇♩    

MHz  

10MHz  

 2.5MHz - 13dBm/MHz  4.5MHz 

 2.5MHz - 44.2dBc  4.5MHz 

10MHz╩ ⅎ

15MHz  

 2.5MHz - 13dBm/MHz  4.5MHz 

 2.5MHz - 44.2dBc  4.5MHz 

 7.5MHz - 13dBm/MHz  4.5MHz 

 7.5MHz - 44.2dBc  4.5MHz 

15MHz  

20MHz  

 2.5MHz - 13dBm/MHz  4.5MHz 

 2.5MHz - 44.2dBc  4.5MHz 

 7.5MHz - 13dBm/MHz  4.5MHz 

 7.5MHz - 44.2dBc  4.5MHz 

20MHz  

 2.5MHz - 13dBm/MHz  4.5MHz 

 2.5MHz - 44.2dBc  4.5MHz 

 7.5MHz - 13dBm/MHz  4.5MHz 

 7.5MHz - 44.2dBc  4.5MHz 
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│⁸ ─ ─ ─ ⅛╠⁸ ─ ─

─ ╕≢─ ⌐ ∆╢⁹ 

─ ─ ─ ⅛╠⁸ ─ ─ ─

╕≢─  

─ ─ ─ │ ─ ─ ─

⅛╠ ♅ꜗⱠꜟ ⅎ™ ─ ─ ╕≢─ ─  

≤⌂╢ ─ │⁸ ─ ─ ─ ≤∆╢⁹ 

≤⌂╢ ─ │⁸ ─ │ ─ ─ ≤∆╢⁹ 

 

( )  

│⁸ ⌐ ∆ │ ─≥∟╠⅛ ™ ≢

№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─ ♇꜡Ⱪ☻כ♁ꜞ

◒ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟

∫≡ ∆╢↓≤ │∕╣╠─ ∑⌐╟╢ ⌐╟∫≡ ∆╢↓≤≢⁸∕─

≢─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ ─     

MHz◦☻♥ⱶ 
 MHz - 50dBm 4.5MHz 

 MHz - 29.2dBc 4.5MHz 

10MHz◦☻♥ⱶ 
 10MHz - 50dBm MHz 

 10MHz - 29.2dBc MHz 

15MHz◦☻♥ⱶ 
 15MHz - 50dBm 13.5MHz 

 15MHz - 29.2dBc 13.5MHz 

20MHz◦☻♥ⱶ 
 20MHz - 50dBm 18MHz 

 20MHz - 29.2dBc 18MHz 

─ ⅛╠ ∞↑ ╣√ ╩

≤∆╢ ─ ≤∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ │⁸ ≈─

≢ ⇔≡™╢ ≤⇔⁸ ⌐ ∆ │ ─

≥∟╠⅛ ™ ≢№╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ ─     

MHz+ MHz 

◦☻♥ⱶ 

 9.8MHz - 50dBm 9.3MHz 

 9.8MHz - 29.2dBc 9.3MHz 

MHz+10MHz 

◦☻♥ⱶ 

 14.95MHz - 50dBm 13.95MHz 

 14.95MHz - 29.2dBc 13.95MHz 

MHz+15MHz 

◦☻♥ⱶ 

 19.8MHz - 50dBm 18.3MHz 

 19.8MHz - 29.2dBc 18.3MHz 

10MHz+10MHz 

◦☻♥ⱶ 

 19.9MHz - 50dBm 18.9MHz 

 19.9MHz - 29.2dBc 18.9MHz 
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MHz+20MHz 

◦☻♥ⱶ 

 24.95MHz - 50dBm 22.95MHz 

 24.95MHz - 29.2dBc 22.95MHz 

10MHz+15MHz 

◦☻♥ⱶ 

 24.75MHz - 50dBm 23.25MHz 

 24.75MHz - 29.2dBc 23.25MHz 

10MHz+20MHz 

◦☻♥ⱶ 

 29.9MHz - 50dBm 27.9MHz 

 29.9MHz - 29.2dBc 27.9MHz 

15MHz+15MHz 

◦☻♥ⱶ 

 30MHz - 50dBm 28.5MHz 

 30MHz - 29.2dBc 28.5MHz 

15MHz+20MHz 

◦☻♥ⱶ 

 34.85MHz - 50dBm 32.85MHz 

 34.85MHz - 29.2dBc 32.85MHz 

20MHz+20MHz 

◦☻♥ⱶ 

 39.8MHz - 50dBm 37.8MHz 

 39.8MHz - 29.2dBc 37.8MHz 

∆╢ ≈─ ─ ─ ⅛╠

∞↑ ╣√ ╩ ≤∆╢ ─ ≤∆╢⁹ 

─ ⁸ ≤⌂╢ fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│

≢ ∆╢ ∆╢ ≈─ ─ ≤∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸

─ ─ ⌐ ™ ⌐ ╢⁹ ─ ⅜ ─ ╟╡

╙ ™ │∕─ ⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

○ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

( )  

─ ─ ─ ⌐ ™ ⌐ ╢⁹ ⅛╠

─ ─ ─ ╕≢─ ─○ⱨ☿♇♩ Ⱥf ⌐ ⇔≡⁸ MHz

◦☻♥ⱶ⁸10MHz◦☻♥ⱶ⁸15MHz◦☻♥ⱶ⁸20MHz◦☻♥ⱶ™∏╣─ ╙⁸

⌐ ∆ ≢№╢↓≤⁹√∞⇔⁸ ⅜ ∆╢ ─ ⅛╠

10MHz ─ ⌐ ╡ ∆╢⁹ ╩ ™╢ ⌐№∫≡│

≢ ⇔√ ─ ⅜ ⌐ ∆ ≢№╢↓

≤⁹╕√⁸ ─ ⌐⅔™≡ ≢ ─ ╩ ∆╢ ⌐№∫

≡│⁸ ─ ╩ ⌐ ⇔√ ⌐⅔™≡╙⁸ ╙ ─ ─ ┘

╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

─ ⌐⅔™≡ ≢ ⇔⌂™ ─ ╩ ⌐ ∆╢

│⁸ ─ ─ ─ ⅛╠⁸ ─ ─

─ ╕≢─ ⌐⅔™≡│⁸ ⌐ ∆╢☻Ɑ◒♩ꜝⱶⱴ☻◒─

─ ╩ √∆↓≤⁹√∞⇔⁸ ─ ─ ─ ⁸ ┘ ─

─ ─ ⅛╠10MHz ╣√ ⌐⅔™≡│⁸-

13dBm/MHz╩ ∆╢↓≤⁹ 
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 ☻Ɑ◒♩ꜝⱶⱴ☻◒  

○ⱨ☿♇♩ |Ⱥf |(MHz)    

0.05MHz 5.05MHz  - 5.2dBm-7/5×(Ⱥf - 0.05)dB 100kHz  

5.05MHz 10.05MHz  - 12.2dBm  100kHz 

10.5MHz  - 13dBm MHz 

 

( )  

─ ─ ─ ⌐ ™ ⌐ ╢⁹ ⅛╠

─ ─ ─ ─ ╕≢─○ⱨ☿♇♩ Ⱥf ⌐ ⇔≡⁸◦☻♥ⱶ ⌐

⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡ ⌐

╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™

│ ╩ ╛ ─ ⌐╟∫≡ ∆╢↓≤ │∕╣╠─ ∑⌐╟

╢ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒  

○ⱨ☿♇♩ |Ⱥf|  

◦☻♥ⱶ ─ dBm  

 
 

MHz 

10 

MHz 

15 

MHz 

20 

MHz 

MHz MHz  - 13.2  - 16.2 - 18.2 - 19.2 30 kHz  

MHz 2.5MHz  - 8.2 - 8.2 - 8.2 - 8.2 MHz 

2.5MHz MHz  - 8.2 - 8.2 - 8.2 - 8.2 MHz 

MHz MHz  - 11.2 - 11.2 - 11.2 - 11.2 MHz 

MHz 10MHz  - 23.2 - 11.2 - 11.2 - 11.2 MHz 

10MHz 15MHz   - 23. 2 - 11.2 - 11.2 MHz 

15MHz 20MHz    - 23.2 - 11.2 MHz 

20MHz 25MHz     - 23.2 MHz 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸

⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

○ⱨ☿♇♩ |Ⱥf | 

◦☻♥ⱶ ─  (dBm) 

 
MHz MHz MHz 10MHz 10MHz MHz 

+ MHz +10MHz +15MHz +10MHz +15MHz +20MHz 

MHz MHz  - 16.1 - 18.1 - 19.1 - 19.1 - 20.2 - 20.2 30kHz 

MHz MHz  - 8.2 - 8.2 - 8.2 - 8.2 - 8.2 - 8.2 MHz 

MHz 9.8MHz  - 11.2 - 11.2 - 11.2 - 11.2 - 11.2 - 11.2 MHz 

9.8MHz 14.8MHz  - 23.2 - 11.2 - 11.2 - 11.2 - 11.2 - 11.2 MHz 

14.8MHz 14.95MHz   - 11.2 - 11.2 - 11.2 - 11.2 - 11.2 MHz 

14.95MHz 19.8MHz   - 23.2 - 11.2 - 11.2 - 11.2 - 11.2 MHz 

19.8MHz 19.9MHz   - 23.2 - 23.2 - 11.2 - 11.2 - 11.2 MHz 

19.9MHz 19.95MHz   - 23.2 - 23.2 - 23.2 - 11.2 - 11.2 MHz 

19.95MHz 24.75MHz    - 23.2 - 23.2 - 11.2 - 11.2 MHz 

24.75MHz 24.8MHz    - 23.2 - 23.2 - 23.2 - 11.2 MHz 
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24.8MHz 24.9MHz     - 23.2 - 23.2 - 11.2 MHz 

24.9MHz 24.95MHz      - 23.2 - 11.2 MHz 

24.95MHz 29.75MHz      - 23.2 - 23.2 MHz 

29.75MHz 29.95MHz       - 23.2 MHz 

 

○ⱨ☿♇♩ |Ⱥf|  

◦☻♥ⱶ ─ dBm  

 
10MHz 15MHz 15MHz 20MHz 

+20MHz +15MHz +20MHz +20MHz 

MHz MHz  - 20.7 - 20.7 - 21.7 - 22.2 30kHz 

MHz MHz  - 8.2 - 8.2 - 8.2 - 8.2 MHz 

MHz 29.9MHz  - 11.2 - 11.2 - 11.2 - 11.2 MHz 

29.9MHz 30MHz  - 23.2 - 11.2 - 11.2 - 11.2 MHz 

30MHz 34.85MHz  - 23.2 - 23.2 - 11.2 - 11.2 MHz 

34.85MHz 34.9MHz  - 23.2 - 23.2 - 23.2 - 11.2 MHz 

34.9MHz 35MHz    - 23.2 - 23.2 - 11.2 MHz 

35MHz 39.8MHz      - 23.2 - 11.2 MHz 

39.8MHz 39.85MHz      - 23.2 - 23.2 MHz 

39.85MHz 44.8MHz        - 23.2 MHz 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─

─ ─ ⅜ ∆╢ │⁸≥∟╠⅛ ™ ─ ╩ ∆╢⁹╕√⁸

─ ─ ─ ⅜ ─ ─ ≤ ∆╢

⁸∕─ ⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

◌ ─  

( )  

99 │⁸ MHz◦☻♥ⱶ⌐№∫≡│ MHz ⁸10MHz◦☻♥ⱶ⌐№∫≡│

10MHz ⁸15MHz◦☻♥ⱶ⌐№∫≡│15MHz ⁸20MHz◦☻♥ⱶ⌐№∫≡│20MHz

─ ≢№╢↓≤⁹ 

 

( )  

99 │⁸ MHz◦☻♥ⱶ⌐№∫≡│ MHz ⁸10MHz◦☻♥ⱶ⌐№∫≡│

10MHz ⁸15MHz◦☻♥ⱶ⌐№∫≡│15MHz ⁸20MHz◦☻♥ⱶ⌐№∫≡│20MHz

─ ≢№╢↓≤⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸

⌐ ∆ ─ ⌐⁸ ↕╣╢ ─99 ⅜ ╕╣╢↓≤⁹ 
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 ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ─ 

99  

◦☻♥ⱶ 99  

MHz+ MHz◦☻♥ⱶ 9.8MHz  

MHz+10MHz◦☻♥ⱶ 14.95MHz  

MHz+15MHz◦☻♥ⱶ 19.8MHz  

10MHz+10MHz◦☻♥ⱶ 19.9MHz  

MHz+20MHz◦☻♥ⱶ 24.95MHz  

10MHz+15MHz◦☻♥ⱶ 24.75MHz  

10MHz+20MHz◦☻♥ⱶ 29.9MHz  

15MHz+15MHz◦☻♥ⱶ 30MHz  

15MHz+20MHz◦☻♥ⱶ 34.85MHz  

20MHz+20MHz◦☻♥ⱶ 39.8MHz  

 

◐ ┘ ─  

( )  

─ │⁸ ─±3.0dB ≢№╢↓≤⁹ 

 

( )  

─ │⁸23dBm≢№╢↓≤⁹ 

─ │⁸ ⁸ ≢ ─ ╩ ™⁸

─ ╩ ⌐ ∆╢ ⁹ ∂⁹ ≢ ∆╢ │

─ ─ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸ ∆╢ │ ─

─ ⁸ ╩fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐≥ ⇔≡ ∆╢

│ ┘ ─ ─ ⌐≈™≡⁸∕╣∙╣23dBm≢

№╢↓≤⁹ 

 

─ │⁸ ─+3.0dB/- 6. 7dB ≢№╢↓≤⁹ 

 

◒ ─  

( )  

⇔⌂™⁹ 

 

( )  

│ dBi ≤∆╢↓≤⁹ 

 

◔ ○ⱨ  

( )  

⇔⌂™⁹ 

 

( )  

╩ ⇔√ ⁸ ─ ☻Ɑ◒♩ꜟ ─ │⁸ ─
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≢⁸ ⌐⅔™≡⁸ ─ ≢№╢↓≤⁹ 

 

 ○ⱨ  

 ◦☻♥ⱶ ─  

MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

○ⱨ  - 48.2dBm - 48.2dBm - 48.2dBm - 48.2dBm 

 4.5MHz MHz 13.5MHz 18MHz 

 

◖  

⌐ ⇔≡ ⌂╢ ─ ⅜⁸ ⌐ ↕╣√ ⌐ ∆╢

꜠ⱬꜟ≤ ꜠ⱬꜟ─ ⌐ ∆╢╙─≢№╢⅜⁸ ⌂ │⁸

─ ⅛╠─Ᵽ♇◒○ⱨ╩ ∆╢Ⱨכ◒ ⌐╟∫≡

↕╣╢⁹ 

( )  

ⅎ╢ ─꜠ⱬꜟ│ ╟╡30dB ™꜠ⱬꜟ≤∆╢⁹╕√⁸ │

MHz ≤⇔⁸ ─ ─ │ ⅛╠ ─

╕≢─ ╩±2.5MHz⁸±7.5MHz⁸±12.5MHz ≤∆╢⁹ 

│⁸ ♅ꜗⱠꜟ ⅎ™ ─ ⁸☻Ɑ◒♩ꜝⱶⱴ☻◒─ ┘☻

ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ≤∆╢↓≤⁹ 

─ ⌐⅔™≡ ≢ ─ ╩ ∆╢ ⌐№∫≡│⁸

─ ╩ ⌐ ∆╢ ≢⁸ ╙ ─ ─ ─ ⅛╠

─ │ ╙ ─ ─ ─ ⅛╠─ ─

╩ ⇔⁸ ╩ ∆╢↓≤⁹ 

 

( )  

ⅎ╢ ─꜠ⱬꜟ│ ╟╡40dB ™꜠ⱬꜟ≤∆╢⁹╕√⁸ │

≤⇔⁸ ─ ⅛╠ ─ ╕≢─ ╩◦☻♥

ⱶ ─ MHz⁸10MHz⁸15MHz⁸20MHz │∕─ ─ ≤⇔⁸∕╣∙╣─

╩ ∏≈ ⇔√ ≢ ╩ ∆╢↓≤⁹ 

│⁸∕╣∙╣─ ⌐- 29dBc ⁸- 35dBc ≤⇔⁸ │

MHz◦☻♥ⱶ⌐№∫≡│4.5MHz⁸10MHz◦☻♥ⱶ⌐№∫≡│ MHz⁸15MHz◦☻♥ⱶ⌐№

∫≡│13.5MHz⁸20MHz◦☻♥ⱶ⌐№∫≡│18MHz≤∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ ⅎ╢ ─꜠ⱬ

ꜟ│ ╟╡ 40dB ™꜠ⱬꜟ≤∆╢⁹╕√⁸ │ ≤⇔⁸ ─

⅛╠ ─ ╕≢─ ╩ ⌐ ∆

99% ─ │∕─ ─ ≤⇔⁸∕╣∙╣─ ╩ ∏≈ ⇔√

≢ ╩ ∆╢↓≤⁹ │⁸∕╣∙╣─ ⌐- 29dBc ⁸- 35dBc

≤⇔⁸ │ ─≤⅔╡≤∆╢⁹ 
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◦☻♥ⱶ  

MHz+ MHz◦☻♥ⱶ 9.3MHz  

MHz+10MHz◦☻♥ⱶ 13.95MHz  

MHz+15MHz◦☻♥ⱶ 18.3MHz  

10MHz+10MHz◦☻♥ⱶ 18.9MHz  

MHz+20MHz◦☻♥ⱶ 22.95MHz  

10MHz+15MHz◦☻♥ⱶ 23.25MHz  

10MHz+20MHz◦☻♥ⱶ 27.9MHz  

15MHz+15MHz◦☻♥ⱶ 28.5MHz  

15MHz+20MHz◦☻♥ⱶ 32.85MHz  

20MHz+20MHz◦☻♥ⱶ 37.8MHz  

 

(2)   

ⱴꜟ♅Ɽ☻─⌂™ ꜠ⱬꜟ─ ⇔√ ⌐⅔™≡⁸ ─

╩ √∆↓≤⁹ 

 

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

⌐≈™≡│⁸ ─ ≢ ⌂╢ ─ ╩ ∆╢ ⌐≈™≡

│ ─ ─ ≤⇔≡⅔╡⁸∕─╟℮⌂ ⅜ ↕╣╢ ⌐│⁸∕─

⌐ ∆╢ ─ ⌐≈™≡ ⅜ ≢№╢⁹ 

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐ ⌂ ─ ∑≢ ⇔

≡™╢ ≢ ⌐▬⅛╠○⌐ ╘╢ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙

╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

 

▬  

│⁸ ─ ♅ꜗⱠꜟ QPSK⁸ 1/3 ╩ ─95 ─

≢♩♇ⱪכꜟ☻ ∆╢√╘⌐ ⌂ ≢ ⇔√ ≢№╡

⌐⅔™≡ ⌐ ∆ ≢№╢↓≤⁹ 

( )  

⌐⅔™≡⁸ ⌐ ─ ─ ≢№╢↓

≤⁹ 

 

  

 (dBm) 

       

 

38dBm╩ ⅎ

╢  

24dBm╩ ⅎ⁸

38dBm ─

 

24dBm ─

 

3. Hz (3.4GHz- 3.6GHz) - 100.5 - 95.5 - 92.5 

 

( )  

⌐⅔™≡⁸♅ꜗⱠꜟ ⌐ ─ ≢№╢↓≤⁹ 
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◦☻♥ⱶ ─ (dBm)  

 MHz 

◦☻♥ⱶ 

10 MHz 

◦☻♥ⱶ 

15 MHz 

◦☻♥ⱶ 

20 MHz 

◦☻♥ⱶ 

3. Hz

(3.4GHz- 3.6GHz) 
- 98.0 - 95.0 - 93.2 - 92.0 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ ⌐⅔™≡

≈─ ≢ ⇔≡™╢ ≤⇔⁸ ⌐ ─ ─ ─ ≢

№╢↓≤⁹ 

⌂╢ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐─ ⌐ ⇔√ ⌐≈™≡│⁸

⌐⅔™≡ ─ ╩ ⇔≡™╢ ≢⁸ ─ │⁸

─ ─ ⅛╠↕╠⌐0.5dB∞↑ ™ ≢№╢↓≤⁹ 

 

► Ⱪ꜡♇◐fi◓ 

Ⱪ꜡♇◐fi◓│⁸ ≈─ ≢ ╩ ∆╢ ─ ≢

№╡⁸ ─ ≢ ≤ ╩ ⅎ√ ⁸ ─ ♅ꜗⱠꜟ QPSK⁸

1/3 ╩ ─95 ≢♩♇ⱪכꜟ☻─ ≢⅝╢↓≤⁹ 

( )  

⅜38dBm╩ ⅎ╢ ⌐⅔™≡│⁸ ⌐⅔™≡ ─

≤∆╢⁹ 

 Ⱪ꜡♇◐fi◓ 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 43dBm - 43dBm - 43dBm - 43dBm 

─

 
MHz MHz MHz MHz 

 

⅜24dBm╩ ⅎ38dBm ─ ⌐⅔™≡│⁸ ⌐⅔™≡

─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ 24dBm 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 38dBm - 38dBm - 38dBm - 38dBm 

─

 
MHz MHz MHz MHz 
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⅜20dBm╩ ⅎ24dBm ─ ⌐⅔™≡│⁸ ⌐⅔™≡

─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ 20dBm 24dBm  

 MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 35dBm - 35dBm - 35dBm - 35dBm 

─

 
MHz MHz MHz MHz 

 

╕√⁸ ⅜20dBm ─ ⌐⅔™≡│⁸ ⌐⅔™≡ ─

≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ 20dBm  

 MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  +14dB +14dB +14dB +14dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 27dBm - 27dBm - 27dBm - 27dBm 

─

 
MHz MHz MHz MHz 

 

( )  

⌐⅔™≡⁸ ─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─

 
- 56dBm - 56dBm - 56dBm - 56dBm 

─

 
MHz MHz MHz MHz 

─

 
15MHz  17.5MHz  20MHz  22.5MHz  

─

 
- 44dBm - 44dBm - 44dBm - 44dBm 

─

 
MHz MHz MHz MHz 
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⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ ⌐⅔™≡

≈─ ≢ ⇔≡™╢ ≤⇔⁸ ⌐ ─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ )fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ )  

 
MHz+ MHz 

◦☻♥ⱶ 

MHz+10MHz 

◦☻♥ⱶ 

MHz+15MHz 

10MHz+10MHz 

◦☻♥ⱶ 

─

─  
+ dB 

─

 
12.5MHz 15MHz 17.5MHz 

─

 
- 56dBm - 56dBm - 56dBm 

─

 
MHz MHz MHz 

─

 
17.5MHz 20MHz 22.5MHz 

─

 
- 44dBm - 44dBm - 44dBm 

─

 
MHz MHz MHz 

 

 Ⱪ꜡♇◐fi◓ )fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ )  

 

MHz+20MHz 10MHz+20MHz 
15MHz+20MHz 20MHz+20MHz 

10MHz+15MHz 15MHz+15MHz 

◦☻♥ⱶ ◦☻♥ⱶ ◦☻♥ⱶ ◦☻♥ⱶ 

─

─  
+12dB 

─

 
20.0MHz 22.5MHz 25.0MHz 27.5MHz 

─

 
- 56dBm - 56dBm - 56dBm - 56dBm 

─

 
MHz MHz MHz MHz 

─

 
25MHz 27.5MHz 30.0MHz 32.5MHz 

─

 
- 44dBm - 44dBm - 44dBm - 44dBm 

─

 
MHz MHz MHz MHz 

 

◄ ♅ꜗⱠꜟ  

♅ꜗⱠꜟ │⁸ ∆╢ ⌐ ↕╣√ ─ ≢

╩ ∆╢ ─ ≢№╢⁹ 
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( )  

⌐⅔™≡⁸ ⅜38dBm╩ ⅎ╢ ⌐≈™≡⁸

│ dB⁸ MHz◦☻♥ⱶ≢│5.0025MHz⁸10MHz◦☻♥ⱶ≢│7.5075MHz⁸

15MHz◦☻♥ⱶ≢│10.0125MHz⁸20MHz◦☻♥ⱶ≢│12.5025MHz ╣√

MHz │- 52dBm─ ⌐⅔™≡⁸ ─ ♅ꜗⱠꜟ QPSK⁸ 1/3 ╩

─95 ≢♩♇ⱪכꜟ☻─ ≢⅝╢↓≤⁹⌂⅔⁸ ⅜24dBm

╩ ⅎ⁸38dBm ─ ⌐≈™≡│ │ dB⁸

│- 47dBm≢№╢↓≤⁹╕√⁸ ⅜20dBm╩ ⅎ⁸24dBm ─ ⌐≈

™≡⁸ │ dB⁸ │- 44dBm≢№╢↓≤⁹╕√⁸

⅜20dBm ─ ⌐≈™≡⁸ │ 22dB⁸

│- 28dBm≢№╢↓≤⁹ 

 

( )  

⌐⅔™≡⁸ │ 14dB⁸ MHz◦☻♥ⱶ≢│ MHz ╣

√ MHz │ +45.5dB⁸10MHz◦☻♥ⱶ≢│7.5MHz ╣√

MHz │ +45.5dB⁸15MHz◦☻♥ⱶ≢│10MHz ╣√

MHz │ +42.5dB⁸20MHz◦☻♥ⱶ≢│12.5MHz ╣√ MHz

│ +39.5dB─ ⌐⅔™≡⁸ ─ ♅ꜗⱠꜟ QPSK⁸ 1/3

╩ ─95 ≢♩♇ⱪכꜟ☻─ ≢⅝╢↓≤⁹ 

⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⁸ ≢ ≈─ ≢

⇔≡™╢ ⌐⅔™≡⁸ │ ⌐ 14dB⁸ MHz+

MHz◦☻♥ⱶ≢│7.5MHz ╣√ MHz │ +25.5dB⁸

MHz+10MHz◦☻♥ⱶ≢│10MHz ╣√ MHz │ +25.5dB⁸

MHz+15MHz◦☻♥ⱶ ┘10MHz+10MHz◦☻♥ⱶ≢│12.5MHz ╣√ MHz

│ +25.5dB⁸ MHz+20MHz◦☻♥ⱶ ┘10MHz+15MHz◦☻♥ⱶ≢│

15MHz ╣√ MHz │ +22.5dB⁸10MHz+20MHz◦☻♥ⱶ

┘15MHz+15MHz◦☻♥ⱶ≢│17.5MHz ╣√ MHz │

+22.5dB⁸15MHz+20MHz◦☻♥ⱶ≢│20MHz ╣√ MHz │

+22.5dB⁸20MHz+20MHz◦☻♥ⱶ≢│22.5MHz ╣√ MHz │

+22.5dB⌐⅔™≡⁸ ─ ♅ꜗⱠꜟ QPSK⁸ 1/3 ╩ ─

95 ≢♩♇ⱪכꜟ☻─ ≢⅝╢↓≤⁹ 

 

○  

─ ⌐№╢ ⅜ ⇔™ ≈─ │ ⅜ ↕╣√

─ ≢ ╩ ∆╢ ─ ≢№╡⁸ ─ ≢ ≤

╩ ∏╢ ⌐№╢ ≤ ─ ≈─ ╩ ⅎ√ ⁸ ─

♅ꜗⱠꜟ QPSK⁸ 1/3 ╩ ─95 ≢♩♇ⱪכꜟ☻─ ≢

⅝╢↓≤⁹ 

( )  

⌐⅔™≡⁸ ⅜38dBm╩ ⅎ╢ ⌐≈™≡│ ─

│ + dB⁸ MHz◦☻♥ⱶ│10MHz ╣√ ≤20MHz ╣√
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5MHz ⁸10MHz◦☻♥ⱶ│12.375MHz ╣√ ≤22.5MHz

╣√ MHz ⁸15MHz◦☻♥ⱶ│14.75MHz ╣√ 1≤

25MHz ╣√ MHz ⁸20MHz◦☻♥ⱶ│17.125MHz ╣√

≤27.5MHz ╣√ MHz │≤╙⌐- 52dBm≤∆╢⁹ 

⅜24dBm╩ ⅎ⁸38dBm ─ ⌐≈™≡│ ─ │

+ dB⁸ MHz◦☻♥ⱶ│10MHz ╣√ ≤20MHz ╣√

MHz ⁸10MHz◦☻♥ⱶ│12.375MHz ╣√ ≤22.5MHz ╣√

MHz ⁸15MHz◦☻♥ⱶ│14.75MHz ╣√ ≤25MHz

╣√ MHz ⁸20MHz◦☻♥ⱶ│17.125MHz ╣√ ≤

27.5MHz ╣√ MHz │≤╙⌐- 47 dBm≤∆╢⁹ 

⅜20dBm╩ ⅎ⁸24dBm ─ ⌐≈™≡│ ─ │

+ dB⁸ MHz◦☻♥ⱶ│10MHz ╣√ ≤20MHz ╣√

MHz ⁸10MHz◦☻♥ⱶ│12.375MHz ╣√ ≤22.5MHz ╣√

MHz ⁸15MHz◦☻♥ⱶ│14.75MHz ╣√ ≤25MHz

╣√ MHz ⁸20MHz◦☻♥ⱶ│17.125MHz ╣√ ≤

27.5MHz ╣√ MHz │≤╙⌐- 44dBm≤∆╢⁹ 

⅜20dBm ─ ⌐≈™≡│ ─ │

+14dB⁸ MHz◦☻♥ⱶ│10MHz ╣√ ≤20MHz ╣√

MHz ⁸10MHz◦☻♥ⱶ│12.375MHz ╣√ ≤22.5MHz ╣√

MHz ⁸15MHz◦☻♥ⱶ│14.75MHz ╣√ ≤25MHz ╣√

MHz ⁸20MHz◦☻♥ⱶ│17.125MHz ╣√ ≤27.5MHz

╣√ MHz │≤╙⌐- 36dBm≤∆╢⁹ 

 

( )  

⌐⅔™≡⁸ ─ │ MHz◦☻♥ⱶ ┘10MHz◦☻♥ⱶ≢│

+ dB⁸15MHz◦☻♥ⱶ≢│ + dB⁸20MHz◦☻♥ⱶ≢│ + dB≤

⇔⁸ MHz◦☻♥ⱶ│10MHz ╣√ ≤20MHz ╣√ MHz

⁸10MHz◦☻♥ⱶ│12.5MHz ╣√ ≤25MHz ╣√

MHz ⁸15MHz◦☻♥ⱶ│15MHz ╣√ ≤30MHz ╣√

MHz ⁸20MHz◦☻♥ⱶ│17.5MHz ╣√ ≤35MHz ╣√

MHz │≤╙⌐- 46dBm≤∆╢⁹ 

⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⁸ ≢ ≈─ ≢

⇔≡™╢ ⌐⅔™≡⁸ ⌐ ⇔≡⁸ ⌐⅔↑╢ ─

│ MHz+ MHz◦☻♥ⱶ⁸ MHz+10MHz◦☻♥ⱶ⁸ MHz+15MHz◦☻♥ⱶ ┘

10MHz+10MHz≢│ + dB⁸ MHz+20MHz⁸10MHz+15MHz◦☻♥ⱶ⁸10MHz+20MHz◦

☻♥ⱶ⁸15MHz+15MHz◦☻♥ⱶ⁸15MHz+20MHz◦☻♥ⱶ ┘20MHz+20MHz◦☻♥ⱶ≢│

+12dB≤⇔⁸ MHz+ MHz◦☻♥ⱶ│12.5MHz ╣√ ≤25MHz ╣

√ MHz ⁸ MHz+10MHz◦☻♥ⱶ≢│15MHz ╣√ ≤

30MHz ╣√ MHz ⁸ MHz+15MHz◦☻♥ⱶ ┘10MHz+10MHz◦☻♥

ⱶ│17.5MHz ╣√ ≤35MHz ╣√ MHz ⁸

MHz+20MHz◦☻♥ⱶ ┘10MHz+15MHz◦☻♥ⱶ│20MHz ╣√ ≤40MHz
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╣√ MHz ⁸10MHz+20MHz◦☻♥ⱶ ┘15MHz+15MHz◦☻♥ⱶ│

22.5MHz ╣√ ≤45MHz ╣√ MHz ⁸15MHz+20MHz

◦☻♥ⱶ│25MHz ╣√ ≤50MHz ╣√ MHz ⁸

20MHz+20MHz◦☻♥ⱶ│27.5MHz ╣√ ≤55MHz ╣√

MHz │≤╙⌐- 46dBm≤∆╢⁹ 

 

◌ ⌐ ∆╢ ─  

≢⁸ ⅛╠ ↕╣╢ ─ ≤∆╢⁹ 

( )  

⌐ ∆ ≢№╢↓≤⁹ 

 

 ⌐ ∆╢ ─  

   

30MHz 1, 000MHz  - 57dBm 100kHz 

1, 000MHz 3,390MHz ⁸3,610MHz ╡─

─ ─  
- 47dBm MHz 

 

( )  

30MHz 1000MHz ≢│- 57dBm/100kHz ⁸1000MHz ╡─ ─ ─

≢│- 47dBm/MHz ≢№╢↓≤⁹ 

 

  

LTE- Advanced ─ ⌐≈™≡│⁸ ≢ ↕╣≡™╢LTE─ ⌐ ∏╢↓≤

⅜ ≢№╢⁹ ⁸ ⌐≈™≡│⁸ ─ ╩ ∆╢ ⌐

№∫≡│⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫╩ ™╢ │ ≢ ⇔√ ╩

⅜ ─ ≢ ╘╠╣╢╙─⁹ ⇔√ ⌐╟╡⁸ ╩ ™╢

│ ⌐ ⇔√ ⌐╟╢⁹ ⁸ ⌐≈™≡│⁸ ─

╩ ⇔ ╩ ™╢ ⌐№∫≡│⁸ ┘ ─

│ ≢ ⇔√ ╩ ⇔√ ⌐╟╡⁸∕╣ │ ⌐ ⇔√

⌐╟╢⁹ 

(1)   

▪ ─  

( )  

─ ╩ ⅜ ↕╣╢╟℮⌐ ⇔⁸ ╩ ⇔⁸

╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

( )  

─ ╩ ◦Ⱶꜙ꜠כ♃≤ ⇔⁸ ╩ ⇔

╩ ∆╢⁹ 
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▬ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( )  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐ ↕╣√☻Ɑ

◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√ ≤

⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

⌂⅔⁸ ─ ⅛╠▪fi♥♫ ╕≢⌐ⱨ▫ꜟ♃⌐╟╢ ⅜

№╢ ⌐│⁸ ╩ ⌐≡ ∆╢↓≤⁹ 

▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫╩ ™╢ │⁸ ─ ⅜ ≤⌂╢

⌐≡ ∆╢↓≤⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ≢ ∆╢⁹ ╩

⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑

╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

 

► ♅ꜗⱠꜟ ⅎ™  

( )  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐ ↕╣√☻Ɑ

◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√ ≤

⇔⁸ ↕╣╢ ⌐ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ≢ ∆╢⁹ ╩
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⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢ ⌐ ♅ꜗⱠꜟ ⅎ™

╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

◄ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

( )  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─( ) ≤ ∂ ≤∆╢⅜⁸

⌐╟╡ ╘╠╣√ ⌐ ∆╢╟℮⌐ │ ∆╢⁹ 

 

( )  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─( ) ≤ ∂ ≤∆╢⅜⁸

⌐╟╡ ╘╠╣√ ⌐ ∆╢╟℮⌐ │ ∆╢⁹ 

 

○  

( )  

─ ╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩

⌐ ⇔≡∕─ ╩ ⇔⁸ ─0.5 ≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ≢ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩

⌐ ⇔≡∕─ ╩ ⇔⁸ ─0.5 ≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

◌  

( )  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡ ╩

∆╢⁹ 

▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫╩ ™╢ │⁸ ─ ╩ ⌐⇔√ ≢

─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⌐╟╡ ∆╢⁹

─ ≢ ⇔⁸ ⌐╟╡ ╩ ∆╢⁹ 

 

◐ ○ⱨ  

( )  

⇔⌂™⁹ 
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( )  

─ ╩ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ≤∆╢⁹ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ⅎ™ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

◒  

( )  

─ ≤ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐╟

╡ ∆╢⁹ ─ ╩ ≢ ∆╢╟℮ ⇔⁸

─ ┘ ╩ ⌐ ╘╠╣√ ⌐ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ⁸☻Ɑ◒♩ꜝⱶⱴ☻◒ ┘☻ⱪꜞ▪☻ ⌐⅔↑╢

─ ≤ ∂ ≢ ∆╢⁹ 

 

( )  

─ ≤ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐╟

╡ ∆╢⁹ ─ ╩ ≢ ∆╢╟℮ ⇔⁸

─ ┘ ╩ ⌐ ╘╠╣√ ⌐ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ⁸☻Ɑ◒♩ꜝⱶⱴ☻◒ ┘☻ⱪꜞ▪☻ ⌐⅔↑╢

─ ≤ ∂ ≢ ∆╢⁹ 

 

(2)  

▪  

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃╩ ⇔⁸ ⌐ ╘╠╣√

⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔

∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃╩ ⇔⁸ ⌐ ╘╠╣√

⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔

∆╢⁹ 

 

▬ Ⱪ꜡♇◐fi◓ 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸

⌐ ╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩

⇔⁸ ─ ╩ ╩♩♇ⱪכꜟ☻≡⇔ ∆╢⁹ 
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( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸

⌐ ╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩

⇔⁸ ─ ╩ ╩♩♇ⱪכꜟ☻≡⇔ ∆╢⁹ 

 

► ♅ꜗⱠꜟ  

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸ ⌐

╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ─ ╩ ♅ꜗⱠꜟ ⌐ ⇔

╩♩♇ⱪכꜟ☻≡ ∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸ ⌐

╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ─ ╩ ♅ꜗⱠꜟ ⌐ ⇔

╩♩♇ⱪכꜟ☻≡ ∆╢⁹ 

 

◄  

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ≈─ ╩ ∆╢⁹

┘ ╩ ⌐╟╡ ╘╠╣√ ꜠ⱬꜟ ┘ ⌐ ∆╢⁹

◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔ ∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ≈─ ╩ ∆╢⁹

┘ ╩ ⌐╟╡ ╘╠╣√ ꜠ⱬꜟ ┘ ⌐ ∆╢⁹

◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔ ∆╢⁹ 

 

○ ⌐ ∆╢ ─  

( )  

─ ╩ ⌐⇔⁸ ⌐ ↕╣√

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

⌂⅔⁸ ─ ⅛╠▪fi♥♫ ╕≢⌐ⱨ▫ꜟ♃⌐╟╢ ⅜

№╢ ⌐│⁸ ╩ ⌐≡ ∆╢↓≤⁹ 
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( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ⌐∆╢⁹

╩ ⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢ ⌐ ⌐

∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

(3) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜≢⅝╢⁹ 

 

 ≤⇔≡ ⌐ ╘╠╣╢ ⌂  

20 12 11 ⌐╟╡

↕╣√LTE ─ ⌂ ⌐ ∏╢╙─≤∆╢⁹ 

╕√⁸IP ⌐ ╢ ⌐ ⇔≡│⁸ IP

Ⱡ♇♩꞉כ◒ 24 27  ⌐╟╡ ↕╣√ IP ─

⌐ ∏╢╙─≤∆╢⁹ 

 

 ∕─  

≢│⁸ ▬fi♃ⱨ▼כ☻─ ╛ ⌐ ↑√ ⅜ ⅝ ⅝

╦╣≡™╢↓≤⅛╠⁸ ⁸↓╣╠─ ⌂ ╩ ╕ⅎ≈≈⁸ ⌂ ⅜

⌂ ⌐≈™≡⁸ ⌂ ╩ ⌐ ∆╢ ⅛╠⁸ ⅛≈ ╛⅛⌐ ─

╩ ⌐ ⇔≡™ↄ↓≤⅜ ╕⇔™⁹ 
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 (TDD)─  

  

(1) ⁸  

│⁸ITU- R⌐⅔™≡ IMT ≤⇔≡ ↕╣√ 3. Hz 3.4GHz-

3.6GHz ─ ╩ ∆╢↓≤⁹ 

 

(2)   

│ ≢№╢↓≤⁹╕√⁸™∏╣─ ⌐⅔™≡╙

╩ ℮↓≤⅜≢⅝╢⁹⌂⅔⁸ ≢ ≤⌂╢RF │⁸ ∆╢ ─ ≤

∆╢⁹ 

 

(3)   

∆╢ ⌐╟╢⁹ 

 

(4) ⁸ ─  

∆╢ ⌐╟╢⁹ 

 

 ◦☻♥ⱶ ─  

(1) ┼─  

╩ ∆╢ ⌐≈™≡│⁸ 21 ─ ⌐ ∆╢↓≤⁹ 

 

(2) ◦☻♥ⱶ≤─  

─ ┘ 56 ⌐ ≠™≡ ↕╣√ ⌐ ─ ╩ ⅎ⌂™

╟℮⌐⁸ ─ ⁸ⱨ▫ꜟ♃─ ─ ⌂ ╩ ∏╢↓≤⁹ 

 

 ─  

(1)  

─ ⌐⅔™≡⁸ ─ ╩ √∆↓≤⁹ 

▪ ─  

( ) ╡ ↑  

± 0.1ppm+12Hz ≢№╢↓≤⁹ 

 

( ) ╡ ↑  

± 0.1ppm 15Hz ≢№╢↓≤⁹ 

 

▬ ─  

( ) ╡ ↑  

─+3.0dB/- 4.1dB ≢№╢↓≤⁹ 

 

( ) ╡ ↑  

─+3.0dB/- 5.8dB ≢№╢↓≤⁹ 
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► ♅ꜗⱠꜟ ⅎ™  

♅ꜗⱠꜟ ⅎ™ ─ │⁸ ⌐ ∆ ≢№╢↓≤⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

- 44.2dBc/3.84MHz │- 7.2dBm/3.84MHz 

⅛╠2.5MHz ╣ ┘7.5MHz ╣  

 

( ) ╡ ↑  

- 32.2dBc/3.84MHz │- 7.2dBm/3.84MHz  

⅛╠2.5MHz ╣  

- 35.2dBc/3.84MHz │- 24.2dBm/3.84MHz  

⅛╠7.5MHz ╣  

 

◄ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ │⁸ ─ ⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸↓─ │ ⅛╠10MHz ─ ⌐ ∆╢⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

   

9kHz 150kHz  - 13dBm 1kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.7 Hz  - 13dBm 1MHz 

12.7 Hz ╡─ ─ ─  - 13dBm MHz 

 

( ) ╡ ↑  

   

9kHz 150kHz  - 36dBm 1kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm 1MHz 

12.7 Hz ╡─ ─ ─  - 30dBm MHz 

 

(2)  

⌐ ∆╢ ─ │⁸ ≢⁸ ⅛╠ ↕╣╢ ─ ≤

∆╢⁹ 

30MHz 1000MHz ≢│- 57dBm/100kHz ⁸1000MHz ╡─ ─ ─

≢│- 47dBm/MHz ≢№╢↓≤⁹ 
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(1)  

⌐≈™≡│⁸ ⌐ ∆╢ ╩ ⅝ ╩ ℮ ─

⌂ ╩⅛↑√ ≡≤∆╢⁹⌂⅔⁸ ⅜ ≤⌂╢ ╩ ™╢

│⁸∕╣ ─ ⌐╟╢ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

▪ ─  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─ ╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─ ╩ ∆╢⁹ 

 

▬ ♅ꜗⱠꜟ ⅎ™  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩ ™⁸ ╩ ◘fi

ⱪꜟ №√╡ ─Ᵽכ☻♩⅜ ╢╟℮⌐⇔≡ ∆╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩ ™⁸ ╩ ◘fi

ⱪꜟ №√╡ ─Ᵽכ☻♩⅜ ╢╟℮⌐⇔≡ ∆╢⁹ 

 

► ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩

∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩
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↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─Ᵽכ☻♩ ─ ⌐╟╢

─ ╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩

∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─Ᵽכ☻♩ ─ ⌐╟╢

─ ╩ ∆╢⁹ 

 

◄  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

○  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡

╩ ∆╢⁹ 

⌐╟╡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸

⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢

╩ ⇔⁸∕─ ⌐ ─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№

╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡
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╩ ∆╢⁹ 

⌐╟╡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸

⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢

╩ ⇔⁸∕─ ⌐ ─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№

╢⁹ 

 

(2)  

⌐ ∆╢ ─  

▪ ╡ ↑  

─ ╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

▬ ╡ ↑  

─ ╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

 

(3) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜≢⅝╢⁹ 
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 ꜠Ⱨכ♃(TDD)─  

  

(1) ⁸  

│⁸ITU- R⌐⅔™≡ IMT ≤⇔≡ ↕╣√ 3. Hz (3.4GHz-

3.6GHz)─ ╩ ∆╢↓≤⁹ 

 

(2)   

│ ≢№╢↓≤⁹╕√⁸™∏╣─ ⌐⅔™≡╙

╩ ℮↓≤⅜≢⅝╢⁹⌂⅔⁸ ≢ ≤⌂╢RF │⁸ ∆╢ ─ ≤

∆╢⁹ 

 

(3)   

∆╢ ⌐╟╢⁹ 

 

(4) ⁸  

╡ ↑ ⁸ ╡ ↑ ─ ⁸ │⁸

⌐ ∆≤⅔╡≤∆╢⁹ 

 ─  

   

╡  24.0dBm 250mW  0dBi  

╡  16.0dBm 40mW 9dBi  

╡ ⌐⅔™≡⁸ ⅜ 0dB─ ⌐

250mW─ ╩ ⅎ√≤⅝─ ≤⌂╢ │⁸∕─

╩ ─ ≢ ℮↓≤⅜≢⅝╢╙─≤∆╢⁹⌂⅔⁸

⌐│ │ ╕⌂™╙─≤∆╢⁹ 

 

(5) ⁸ ─  

∆╢ ⌐╟╢⁹ 

 

 ◦☻♥ⱶ ─  

(1)  

☿ꜟ ╡─ ꜠Ⱨכ♃─ │50 ╩ ≤∆╢⁹ 

 

(2) ┼─  

╩ ∆╢ ⌐≈™≡│⁸ 21 ─ ⌐ ∆╢↓≤⁹ 

 

(3) ◦☻♥ⱶ≤─  

─ ┘ 56 ⌐ ≠™≡ ↕╣√ ⌐ ─ ╩ ⅎ⌂™

╟℮⌐⁸ ─ ─ ⌂ ╩ ∏╢↓≤⁹ 
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 ─  

(1)  

─ ⌐⅔™≡⁸ ─ ╩ √∆↓≤⁹ 

▪ ─  

( ) ╡ ↑  

± 0.1ppm+12Hz ≢№╢↓≤⁹ 

 

( ) ╡ ↑  

± 0.1ppm 15Hz ≢№╢↓≤⁹ 

 

▬ ─  

( ) ╡ ↑  

─+3.0dB/- 4.1dB ≢№╢↓≤⁹ 

 

( ) ╡ ↑  

─+3.0dB/- 5.8dB ≢№╢↓≤⁹ 

  

► ♅ꜗⱠꜟ ⅎ™  

♅ꜗⱠꜟ ⅎ™ ─ │⁸ ⌐ ∆ ≢№╢↓≤⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

- 13dBm/MHz ⅛╠2.5MHz ╣ ┘7.5MHz ╣  

 

( ) ╡ ↑  

- 32.2dBc/3.84MHz │- 13dBm/MHz ⅛╠2.5MHz ╣  

- 35.2dBc/3.84MHz │- 30dBm/MHz ⅛╠7.5MHz ╣  

 

◄ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ │⁸ ─ ⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸↓─ │ ⅛╠10MHz ─ ⌐ ∆╢⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

   

9kHz 150kHz  - 13dBm 1kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.75GHz  - 13dBm 1MHz 

12.75GHz ╡─ ─ ─  - 13dBm MHz 
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( ) ╡ ↑  

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.75GHz  - 30dBm MHz 

12.75GHz ╡─ ─ ─  - 30dBm MHz 

 

○ ─╖  

─ ╩ ≡ √∆↓≤⁹ 

ה ⅛╠5MHz ╣√ ⌐⅔™≡ 35dB ≢№╢↓≤⁹ 

ה ⅛╠10MHz ╣√ ⌐⅔™≡ 20dB ≢№╢↓≤⁹ 

ה ⅛╠40MHz ╣√ ⌐⅔™≡ dB ≢№╢↓≤⁹ 

 

(2)  

⌐ ∆╢ ─  

30MHz 1000MHz ≢│- 57dBm/100kHz ⁸1000MHz ╡─ ─ ─

≢│- 47dBm/MHz ≢№╢↓≤⁹ 

 

(3) ∕─ ⌂  

▪ ⇔≡ ─ ╩ ≤∆╢√╘─  

₈ ─ ≢№╢ ⅛╠─ ╩ ↑╢↓≤⌐╟∫≡ ⌐ ↕╣╢

─ ─╖╩ ∆╢₉↓≤⁹ 

 

▬ ∕─ ⁸ ≤⇔≡ ⌂  

( ) ─ ─ ┼─ ╩ ∆╢√╘─  

╩ ∆╢↓≤⁹ 

 

( ) ─ ⌐ ∆╢√╘─  

⇔≡ ─ ╩ ≤∆╢√╘─ │ ⅛╠꜠Ⱨכ♃╩

∆╢ ╩ ∆╢↓≤⁹ 

 

  

(1)  

⌐≈™≡│⁸ ⌐ ∆╢ ╩ ⅝ ╩ ℮ ─

⌂ ╩⅛↑√ ≡≤∆╢⁹⌂⅔⁸ ⅜ ≤⌂╢ ╩ ™╢

│⁸∕╣ ─ ⌐╟╢ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

▪ ─  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 
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⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

 Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─ ╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─ ╩ ∆╢⁹ 

 

▬ ♅ꜗⱠꜟ ⅎ™  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩ ™⁸ ╩ ◘fi

ⱪꜟ №√╡ ─Ᵽכ☻♩⅜ ╢╟℮⌐⇔≡ ∆╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩ ™⁸ ╩ ◘fi

ⱪꜟ №√╡ ─Ᵽכ☻♩⅜ ╢╟℮⌐⇔≡ ∆╢⁹ 

 

► ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩

∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─Ᵽכ☻♩ ─ ⌐╟╢

─ ╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩
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∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─Ᵽכ☻♩ ─ ⌐╟╢

─ ╩ ∆╢⁹ 

 

◄  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

○  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡

╩ ∆╢⁹ 

⌐╟╡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸

⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢

╩ ⇔⁸∕─ ⌐ ─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№

╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡

╩ ∆╢⁹ 

⌐╟╡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸

⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢

╩ ⇔⁸∕─ ⌐ ─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№

╢⁹ 

 

◌ ─  

3m ─ │ ╩ ♩▬◘ⱪfiכ○√⇔ ⇔ↄ│∕╣

╠─♥☻♩◘▬♩⌐⅔™≡ ∆╢↓≤⁹ │ ∆╢ ⌐⅔↑╢
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≤⇔≡ ╘╢⁹↓─ ⌐⅔™≡⁸ ─ ╩ ™╢ ≢№∫

≡ ╩ ⇔≡ ╩ ╢ ─ │⁸ ⇔√ ⅜ ⌐⌂╢ ≢

∆╢↓≤⁹ 

♥☻♩◘▬♩─ │⁸ ─╙─╩ ™╢↓≤⁹╕√⁸

─ ⅝↕⅜ 60cm╩ ⅎ╢ │⁸ ╩∕─ 5 ≤⇔≡ ∆╢↓≤⅜

≢№╢⁹ 

⌂⅔⁸ ─ ─ ⌐⅔™≡│ ─ ╩ ┘

⌐⇔≡ ⇔√ ─ ≤∆╢↓≤⁹√∞⇔⁸ ─ ⅜ ⌂ │

─ ╩ │ ≢ ⇔√ ⌐3dB ⅎ╢↓≤⌐╟∫≡ ─

≤∆╢↓≤⅜ ≢№╢⁹ 

 

◐  

⅛╠ MHz⁸10MHz⁸40MHz ╣√ ⌐⅔™≡ ⌐≡

∆╢⁹ 

꜠ⱬꜟ≤ ꜠ⱬꜟ─ ⌐№√∫≡│⁸ ⌐╟╡ ∆╢↓

≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸ ⅜ ≤⌂╢Ᵽכ☻

♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢ ╩ ⇔⁸∕─ ⌐

─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№╢⁹ 

 

(2)  

⌐ ∆╢ ─  

▪ ╡ ↑  

─ ꜠Ⱨכ♃╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

 

▬ ╡ ↑  

─ ꜠Ⱨכ♃╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

 

(3) ⇔≡ ─ ╩ ≤∆╢√╘─ ─  

─™∏╣⅛─ ⌐≡ ∆╢⁹ 

ה ⇔√ ─ ╩ ╖ ╢↓≤≢ ╩ ⇔⁸ ─

─╖╩ ∆╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 
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ה ─ ╩ ⌐ ⇔⁸꜠ Ⱨכ♃⅜ ╩ ∆╢↓≤≢ ╠⅜

⌂ ╩ ⇔≡™╢↓≤╩ ⇔⁸ ─ ⅜ ≢⅝⌂ↄ⌂∫√

⌐│ ╩ ∆╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 

ה ⅛╠─ ⌐╟╡⁸ ─ ⅜ ⅎ╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙ ⌐≡ ∆╢⁹ 

 

(4) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜≢⅝╢⁹ 
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 ▪◒☿☻◦☻♥ⱶ─  

 WiMAX3GPP ─  

ⱶ♥☻◦ה  ─  

─ │ ─≤⅔╡≤ ∆╢⁹ 

ᵑ  

ᵒ  

ᵓ ≤ ≤─ ─ ╩ ∆╢  

─ ⌐≈™≡│⁸ │ ─ ⁸ │

─ ╩ ∆╢⁹ 

ᵔ ꜠Ⱨכ♃ 

 

(1)  

▪ TDD  

▬  

   

     

 ╕√│  ╕√│  

 

(2)  

▪ ╡  

OFDM┘TDM─ │OFDM⁸TDM ┘SDM─  

▬ ╡  

SC- FDMA ┘TDMA─ ⇔ↄ│SC- FDMA⁸TDMA ┘SDMA─  

► ꜠Ⱨכ♃ ─╖  

OFDM┘TDM─ │OFDM⁸TDM ┘SDM─  

◄ ꜠Ⱨכ♃ ─╖  

SC- FDMA ┘TDMA─ ⇔ↄ│SC- FDMA⁸TDMA ┘SDMA─  

 

(3)  

▪ ┘  

BPSK⁸QPSK⁸16QAM⁸64QAM⁸256QAM 

eMTC│⁸BPSK⁸QPSK │16QAM ╩ ∆╢↓≤⁹ 

 

▬ ꜠Ⱨכ♃ ─╖  

BPSK⁸QPSK⁸16QAM⁸64QAM⁸256QAM 

eMTC │⁸BPSK⁸QPSK │16QAM ╩ ∆╢↓≤⁹ 
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(4)  

▪ ┘  

 Ᵽכ☻♩ ╡ ⇔  

5ms ± 10ɡs │10ms ± 10ɡs  

 Ᵽכ☻♩  

1000×Nɡs  

1000×Mɡs  

√∞⇔⁸M+N│⁸5⁸10≢№╢↓≤⁹ N⁸M │ ─  β ╙ ╗  

 ╡ ╡  

M N 

 

▬ ꜠Ⱨכ♃ ─╖  

 Ᵽכ☻♩ ╡ ⇔  

5ms ± 10ɡs │10ms ± 10ɡs  

 Ᵽכ☻♩  

1000×Nɡs  

1000×Mɡs  

√∞⇔⁸M+N│⁸5⁸10≢№╢↓≤⁹ N⁸M │ ─  β ╙ ╗  

 ╡ ╡  

M N 

 

ה (5) ה ☿◐ꜙꜞ♥▫ 

╩ ∆╢√╘─ ─ ⁸ ─ ⁸ ⌐

∆╢ ─ ╩ ⌐ ∂≡ ∂╢↓≤⁹ 

 

(6)  

≤ ╛ ≤─ ─ ⌐ ⇔≡│⁸ ⌂

⅜ ╦╣≡™╢↓≤⁹ 

 

(7) ┼─  

⁸ ╩ ∆╢ ⌐≈™≡│⁸ 21 ─ ┘

14 ─ ⌐ ∆╢↓≤⁹ 

 

(8)  

─ ─ ⁸ ─ ─◒כⱠ♇♩꞉╢╟⌐◙כꜚ│ ⌂ כ꜡⁸

Ⱶfi◓⁸ ─☿◐ꜙꜞ♥▫ ⁸ ─ ⌐≈™≡ ⇔≡ ╘╠╣╢↓≤

⅜ ╕⇔™⁹ 

 

(9) ─ ─  

─ ⅜ ⌐ ⇔≡⌂↕╣╢↓≤⁹ 

▪ ⅜ ─ ╩ ⇔√ ⁸ │ ⌐ ╩ ∆╢↓≤⁹ 
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▬ ⅜∕─ ╩ ⇔√ ⁸ ♃▬ⱴ─♃▬ⱶ▪►♩⌐╟╡

⅜ ╩ ∆╢↓≤⁹ 

 

(10) ◦☻♥ⱶ ─ ꜠Ⱨכ♃ ─╖  

= ☿ꜟ √╡─ ꜠Ⱨכ♃─ │100 ╩ ≤∆╢⁹ 

 

 ─  

(1)  

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ │⁸ ♅ꜗⱠꜟ

⁸ ⌐⅔↑╢ ─ ┘☻ⱪꜞ▪☻ ⌐⅔↑╢ ─

⌐≈™≡⁸ ─ ─ ╩ ⌐ ⇔√ ≢⁸ ⌐⅔™≡⁸ ↕

╣╢ ─ ≤⇔≡ ╘╠╣√ ─℮∟⁸ ╙ ™ ╩ √∆↓≤⁹ 

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐ ⌂ ─ ∑≢ ⇔

√ ⌐⅔™≡⁸ ↔≤⌐►⅛╠☿⌐ ╘╢ ╩ √∆↓≤≤∆╢⁹√∞

⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

┘ ⌐≈™≡⁸ ⌐⅔™≡ ⅜ ⇔⌂™◐ꜗꜞ▪▪◓ꜞ

≢fiꜛ◦כ◕ ∆╢ ⌐≈™≡│ ⇔⌂™⁹ ⅜ ∆╢◐ꜗꜞ▪▪◓ꜞ◕

≢fiꜛ◦כ ∆╢ │⁸ │ ≤∆╢⁹ ⌐≈™≡│ ⇔⌂™⁹ 

 

 ▬ eMTC 

        ⌐≈™≡│⁸10MHz ┘20MHz─ ◦☻♥ⱶ─ ─ ∆╢ ꜞ

◒♇꜡Ⱪ☻כ♁ 1.08MHz ─ ≢ ∆╢↓≤≤⇔⁸10MHz ┘20MHz─ ◦☻♥ⱶ

─ ⌂∆═≡─ ╩ ⇔≡™╢ ≢⁸►⅛╠☿⌐ ╘╢ ◦☻♥ⱶ─

╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓

─ ╡≢⌂™⁹ 

⌐≈™≡│⁸►⅛╠☿⌐ ╘╢ ◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞

⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

 

► ─  

 3×10-6  

eMTC ± 0.1ppm 15Hz  

 3×10-6  

꜠Ⱨכ♃ 3×10-6  

 

◄  

( )  

10MHz◦☻♥ⱶ 10MHz  

20MHz◦☻♥ⱶ 20MHz  

eMTC 1.4MHz  

 



139 
 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ │⁸ ─ ∑

⌐∕╣∙╣ ⌐ ∆ ─ ⌐⁸ ↕╣╢ ─ 99 ⅜ ╕╣╢↓

≤⁹ 

 

10MHz+10MHz◦☻♥ⱶ 19.9MHz  

10MHz+20MHz◦☻♥ⱶ 29.9MHz  

20MHz+20MHz◦☻♥ⱶ 39.8MHz  

 

( )  

10MHz◦☻♥ⱶ 10MHz  

20MHz◦☻♥ⱶ 20MHz  

 

( ) ꜠Ⱨכ♃ 

10MHz◦☻♥ⱶ 10MHz  

20MHz◦☻♥ⱶ 20MHz  

 

⌐≈™≡⁸ ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢

│⁸ ─ ∑ ⌐∕╣∙╣ ⌐ ∆ ─ ⌐⁸ ↕╣╢ ─

99 ⅜ ╕╣╢↓≤⁹ 

 

10MHz+10MHz◦☻♥ⱶ 19.9MHz  

10MHz+20MHz◦☻♥ⱶ 29.9MHz  

20MHz+20MHz◦☻♥ⱶ 39.8MHz  

 

○  

( ) 400mW  

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ∆╢ │ ─ ─ ⁸

╩fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐≥ ⇔≡ ∆╢ │ ┘

─ ⌐≈™≡⁸™∏╣╙200mW ≢№╢↓≤⁹ 

 

( )  

10MHz◦☻♥ⱶ 20W  

20MHz◦☻♥ⱶ 40W  

 

( ) ꜠Ⱨכ♃ 

ה  

⁸ ≤╙ ─ │600mW ≤∆╢⁹ 

1 №√╡─ │ 200mW ≢№╢↓≤⁹ 

ה  

⁸ ≤╙ ─ │200mW ≤∆╢⁹ 
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◌ ─  

 +87%⁸- 79% 

eMTC +87%⁸- 47% 

 +87%⁸- 47% 

꜠Ⱨכ♃  +87%⁸-47% 

 

◐  

( )  

4dBi  

√∞⇔⁸ ⅜200mW╩ ⅎ╢ │1dBi  

( )  

17dBi  

( ) ꜠Ⱨכ♃ 

4dBi  

 

◒ ♅ꜗⱠꜟ  

( )  

⌐ ∆◦☻♥ⱶ ⌐⁸∕╣∙╣─ ≢№╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ    

10MHz◦☻♥ⱶ 10MHz 2dBm 10MHz 

20MHz◦☻♥ⱶ 20MHz 3dBm 20MHz 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ │⁸ ∆╢ ≈─

─ ─ ⅛╠ ∞↑ ╣√ ╩

≤∆╢ ─ ⅜ ⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸

⌐№√∫≡ ⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─

⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟∫≡ ∆╢↓≤

│∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤∆╢↓≤

⅜≢⅝╢⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ    

10MHz+10MHz 

◦☻♥ⱶ 
19.9MHz 3dBm 19.9MHz 

10MHz+20MHz 

◦☻♥ⱶ 
29.9MHz 4.76dBm 29.9MHz 

20MHz+20MHz 

◦☻♥ⱶ 
39.8MHz 6dBm 39.8MHz 

 



141 
 

( )  

⌐ ∆◦☻♥ⱶ ⌐⁸∕╣∙╣─ ≢№╢↓≤⁹ 

─ ⌐⅔™≡ ─ ╩ ⌐ ∆╢ ⌐№∫≡│⁸ ╙ ─

─ ┘ ╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ    

10MHz◦☻♥ⱶ 10MHz 3dBm 10MHz 

20MHz◦☻♥ⱶ 20MHz 6dBm 20MHz 

 

( ) ꜠Ⱨכ♃ 

⌐ ∆◦☻♥ⱶ ⌐⁸∕╣∙╣─ ≢№╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™ ꜠Ⱨכ♃  

◦☻♥ⱶ    

10MHz◦☻♥ⱶ 10MHz 2dBm 10MHz 

20MHz◦☻♥ⱶ 20MHz 3dBm 20MHz 

 

⌐≈™≡⁸ ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢

│⁸ ∆╢ ≈─ ─ ─ ⅛╠ ∞↑ ╣

√ ╩ ≤∆╢ ─ ⅜ ⌐ ∆

≢№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡ ꜠Ⱨכ♃⌐ ╡ ≡╢ ─ ꜞ♁

◒♇꜡Ⱪ☻כ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛

꜠Ⱨכ♃─ ⌐╟∫≡ ∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢

↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 ♅ꜗⱠꜟ ⅎ™ ꜠Ⱨכ♃  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ    

10MHz+10MHz 

◦☻♥ⱶ 
19.9MHz 3dBm 19.9MHz 

10MHz+20MHz 

◦☻♥ⱶ 
29.9MHz 4.76dBm 29.9MHz 

20MHz+20MHz 

◦☻♥ⱶ 
39.8MHz 6dBm 39.8MHz 

    

◔ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

( )  

─ ⅛╠ ─ ─ ─ ╕≢─

⌐ ⇔≡⁸◦☻♥ⱶ ⌐ ⌐ ∆ ≢№╢↓≤⁹ 
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 ☻Ɑ◒♩ꜝⱶⱴ☻◒  

◦☻♥ⱶ   

10MHz◦☻♥ⱶ 
15MHz 20MHz  - 25dBm/MHz 

20MHz 25MHz  - 30dBm/MHz 

20MHz◦☻♥ⱶ 
30MHz 35MHz  - 25dBm/MHz 

35MHz 50MHz  - 30dBm/MHz 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─

─ ─ ⅜ ∆╢ │⁸≥∟╠⅛ ™ ─ ╩ ∆╢⁹╕√⁸

─ ─ ─ ⅜ ─ ─ ≤ ∆╢

⁸∕─ ⌐⅔™≡│ ╩ ⇔⌂™⁹ 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ │⁸

⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─

◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™│ ╩

╛ ─ ⌐╟∫≡ ∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢

↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ   

10MHz+10MHz 

◦☻♥ⱶ 

14.95MHz 29.85MHz  - 13dBm/MHz 

29.85MHz 34.85MHz  - 25dBm/MHz 

10MHz+20MHz 

◦☻♥ⱶ 

19.95MHz 44.85MHz  - 13dBm/MHz 

44.85MHz 49.85MHz  - 25dBm/MHz 

20MHz+20MHz 

◦☻♥ⱶ 

24.9MHz 59.7MHz  - 13dBm/MHz 

59.7MHz 64.7MHz  - 25dBm/MHz 

 

( )  

─ ─ ─ ⌐ ™ ⌐ ╢⁹ ⅛╠─

⌐ ⇔≡⁸◦☻♥ⱶ ⌐ ⌐ ∆ ≢№╢↓≤⁹ 

─ ⌐⅔™≡ ─ ╩ ⌐ ∆╢ ⌐№∫≡│⁸ ╙ ─

─ ┘ ╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒  

◦☻♥ⱶ   

10MHz◦☻♥ⱶ 15MHz 25MHz  - 22dBm/MHz 

20MHz◦☻♥ⱶ 30MHz 50MHz  - 22dBm/MHz 

 

( ) ꜠Ⱨכ♃ 

─ ─ ─ ⌐ ™ ⌐ ╢⁹ ⅛╠─

⌐ ⇔≡⁸◦☻♥ⱶ ⌐ ⌐ ∆ ≢№╢↓≤⁹ 
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 ☻Ɑ◒♩ꜝⱶⱴ☻◒ ꜠Ⱨכ♃  

◦☻♥ⱶ   

10MHz◦☻♥ⱶ 
15MHz 20MHz  - 25dBm/MHz 

20MHz 25MHz  - 30dBm/MHz 

20MHz◦☻♥ⱶ 
30MHz 35MHz  - 25dBm/MHz 

35MHz 50MHz  - 30dBm/MHz 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─

─ ─ ⅜ ∆╢ │⁸≥∟╠⅛ ™ ─ ╩ ∆╢⁹╕√⁸

─ ─ ─ ⅜ ─ ─ ≤ ∆╢

⁸∕─ ⌐⅔™≡│ ╩ ⇔⌂™⁹ 

⌐≈™≡⁸ ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢

│⁸ ⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡

꜠Ⱨכ♃⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─ ⌐╟∫≡

⇔⁸№╢™│ ╩ ╛ ꜠Ⱨכ♃─ ⌐╟∫≡ ∆╢↓≤ │

∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜≢

⅝╢⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒ ꜠Ⱨכ♃  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ   

10MHz+10MHz 

◦☻♥ⱶ 

14.95MHz 29.85MHz  - 13dBm/MHz 

29.85MHz 34.85MHz  - 25dBm/MHz 

10MHz+20MHz 

◦☻♥ⱶ 

19.95MHz 44.85MHz  - 13dBm/MHz 

44.85MHz 49.85MHz  - 25dBm/MHz 

20MHz+20MHz 

◦☻♥ⱶ 

24.9MHz 59.7MHz  - 13dBm/MHz 

59.7MHz 64.7MHz  - 25dBm/MHz 

 

◖ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( )  

⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩

─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟∫≡

∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤

∆╢↓≤⅜≢⅝╢⁹ 

 

   ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 2505MHz  - 13dBm MHz 

2505MHz 2530MHz  - 30dBm MHz 



144 
 

2530MHz 2535MHz  - 25dBm MHz 

2535MHz 2655MHz  - 30dBm MHz 

2655MHz  - 13dBm MHz 

 ─℮∟ 2535MHz⅛╠ 2655MHz╕≢─ │⁸ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

  eMTC─ │⁸10MHz ┘ 20MHz◦☻♥ⱶ─ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ ≈─ ≢

⇔≡™╢ ≢╙↓─ ╩ ∆╢↓≤⁹↓─ ⌐⅔™≡⁸10MHz+10MHz◦

☻♥ⱶ⌐№∫≡│ ∆╢ ≈─ ─ ─ ⅛

╠ ─ ⌐ ™ ─ ╕≢─ ─ ╩ ∆⁹ ⅜

─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⌐№∫≡│⁸ ∂⁹ ⅜ 34.85MHz ⁸

10MHz+20MHz◦☻♥ⱶ⌐№∫≡│ ⅜ 49.85MHz ⁸20MHz+20MHz◦☻♥

ⱶ⌐№∫≡│ ⅜64.7MHz ⌐ ∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─ ─☻

ⱪꜞ▪☻ ⅜ ─ ─ ┘ ≤ ∆╢ │⁸

⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

( )  

⌐ ∆ ≢№╢↓≤⁹ 

─ ⌐⅔™≡ ─ ╩ ⌐ ∆╢ ⌐№∫≡│⁸ ╙ ─

─ ┘ ╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

 

  ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 2505MHz  - 13dBm MHz 

2505MHz 2535MHz  - 42dBm MHz 

2535MHz 2655MHz  - 22dBm MHz 

2655MHz  - 13dBm MHz 

 ─℮∟ 2535MHz⅛╠ 2655MHz╕≢─ │⁸ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

 

( ) ꜠Ⱨכ♃ 

⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸ ⌐№√∫≡ ꜠Ⱨכ♃⌐ ╡ ≡╢ ─ ♇꜡Ⱪ☻כ♁ꜞ

◒ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ꜠Ⱨכ♃─

⌐╟∫≡ ∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─

≢─ ≤∆╢↓≤⅜≢⅝╢⁹ 
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 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ꜠Ⱨכ♃  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 2505MHz  - 13dBm MHz 

2505MHz 2530MHz  - 30dBm MHz 

2530MHz 2535MHz  - 25dBm MHz 

2535MHz 2655MHz  - 30dBm MHz 

2655MHz  - 13dBm MHz 

 ─℮∟ 2535MHz⅛╠ 2655MHz╕≢─ │⁸ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─ ─☻ⱪ

ꜞ▪☻ ⅜ ─ ─ ┘ ≤ ∆╢ │⁸

⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

◘ ─  

( )  

╩ ≢ ⇔√ ≢⁸ ⅛╠ ♅ꜗⱠꜟ ┘ ♅ꜗⱠꜟ ╣√

╩ ─ ╟╡ 30dB ™ ≢ ⅎ√ ⌐⅔™≡ ∆╢

─ ⅜⁸ ─ ─ ┘ ♅ꜗⱠꜟ ─

≢№╢↓≤⁹ 

( )  

≤ ≤∆╢⁹ 

 

◦ ╩ ⇔≡™⌂™≤⅝─  

( )  

- 30dBm  

( )  

- 30dBm  

( ) ꜠Ⱨכ♃ 

- 30dBm  

 

☻  

⌐⅔™≡⁸ ⌐≡⁸ 

1GHzה ─≤⅝4nW  

1GHzה ─≤⅝20nW  

≢№╢↓≤⁹ 
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☿ ꜠Ⱨכ♃ ─╖  

ה ⅛╠5MHz ╣√ ⌐⅔™≡⁸ 35dB ≢№╢↓≤⁹ 

ה ⅛╠10MHz ╣√ ⌐⅔™≡⁸ 20dB ≢№╢↓≤⁹ 

ה ⅛╠40MHz ╣√ ⌐⅔™≡⁸ 0dB ≢№╢↓≤⁹ 

 

(2)  

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

┘ ꜠Ⱨכ♃ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐

⌂ ─ ∑≢ ⇔√ ⌐⅔™≡⁸ ↔≤⌐►⅛╠◌⌐ ╘╢

╩ √∆↓≤≤∆╢⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸

↓─ ╡≢⌂™⁹ 

 

▬ eMTC 

        ⌐≈™≡│⁸10MHz ┘20MHz─ ◦☻♥ⱶ─ ─ ∆╢ ꜞ

◒♇꜡Ⱪ☻כ♁ 1.08MHz ─ ≢ ∆╢↓≤≤⇔⁸►⅛╠◐⌐ ╘╢ ◦☻♥ⱶ

─ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸

↓─ ╡≢⌂™⁹ 

⌐≈™≡│⁸►⅛╠◐⌐ ╘╢10MHz ┘20MHz─ ◦☻♥ⱶ─ ╩

∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂

™⁹ 

 

►  

│⁸QPSK ≢ ↕╣√ ╩ ─ ⱪ♇♩─95%כꜟ☻ ≢

∆╢√╘⌐ ⌂ ≢ ⇔√ ≢№╡ ⌐⅔™≡⁸

⌐ ∆ ≢№╢↓≤⁹ 

 

 - 94dBm  

eMTC - 101dBm  

 - 101.5dBm  

꜠Ⱨכ♃ - 94dBm ─╖  

 

◄ ☻ⱪꜞ▪☻꜠☻ⱳfi☻ 

☻ⱪꜞ▪☻꜠☻ⱳfi☻│⁸ ─ ≢ ╩ ∆╢

─ ≢№╡⁸ ─ ≢ ≤ ╩ ⅎ√≤⅝⁸QPSK≢ ↕╣√

╩ ─ ⱪ♇♩─95%כꜟ☻ ≢ ≢⅝╢↓≤⁹ 

 

 +9dB⁸ - 44dBm 

 +6dB⁸ - 45dBm 

꜠Ⱨכ♃  +9dB⁸ - 44dBm ─╖
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○ ♅ꜗⱠꜟ  

♅ꜗⱠꜟ │⁸ ∆╢ ─ ⌐ ↕╣√ ─ ≢

╩ ∆╢ ─ ≢№╡⁸ ─ ≢ ≤ ─

╩ ⅎ√≤⅝⁸QPSK≢ ↕╣√ ╩ ─ ⱪ♇♩─95%כꜟ☻

≢ ≢⅝╢↓≤⁹ 

 

 +14dB⁸ - 54.5dBm 

 +6dB⁸ - 52dBm 

꜠Ⱨכ♃  +14dB⁸ - 54.5dBm( ─

╖ )  

 

◌  

─ ⌐№╢ ⅜ ⇔™ ≈─ │ ⅜ ↕╣√

─ ≢ ╩ ∆╢ ─ ≢№╡⁸ ─ ≢ ≤

╩ ∏╢ ⌐№╢ ≤ ─ ≈─ ╩ ⅎ√≤⅝⁸QPSK

≢ ↕╣√ ╩ ─ ⱪ♇♩─95%כꜟ☻ ≢ ≢⅝╢↓≤⁹ 

 

 

+9dB 

♅ꜗⱠꜟ   - 46dBm 

♅ꜗⱠꜟ   - 46dBm 

 

+6dB 

♅ꜗⱠꜟ   - 52dBm 

♅ꜗⱠꜟ   - 52dBm 

꜠Ⱨכ♃  

+9dB 

♅ꜗⱠꜟ   - 46dBm 

♅ꜗⱠꜟ   - 46dBm ─╖  

 

◐ ⌐ ∆╢ ─  

⌐⅔™≡⁸ ⅛╠ ↕╣╢  

9kHz⅛╠150kHz    - 54dBm/kHz  

150kHz⅛╠30MHz   - 54dBm/10kHz  

30MHz⅛╠1000MHz  - 54dBm/100kHz  

1000MHz ⅎ        - 47dBm/MHz  

 

(3) ∕─ ⌂ ꜠Ⱨכ♃─╖  

▪ ⇔≡ ─ ╩ ≤∆╢√╘─  

─ ≢№╢ ⅛╠─ ╩ ↑╢↓≤⌐╟∫≡ ⌐ ↕╣╢

─ ─╖╩ ∆╢ ↓≤⁹ 
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▬ ∕─ ⁸ ≤⇔≡ ⌂ ─╖  

─ ─ ┼─ ╩ ∆╢√╘─ ╩ ∆╢↓≤⁹ 
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 ⁸  

WiMAX3GPP ─ │⁸ ≢ ↕╣≡™╢ ⌐ ∏╢↓≤⅜ ≢№

╢⅜⁸ ⁸ IEC ─ ⌂ ╩ ╕ⅎ≡ ∆╢↓≤⅜ ╕⇔™⁹ 

WiMAX3GPP │⁸ ─ MIMO╛▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫ ─

─ ╗ ╩ ∆╢ ⅜ ≢№╢≤ ⅎ╠╣╢√╘⁸

─ ╩ ≤⇔√ ≤⇔≡™╢⁹ 

 

(1)  

▪ ─  

 ╩ ⇔√ ≢⁸ ╩ ™≡ Ᵽכ☻♩ ⌐№∫≡

│Ᵽכ☻♩ ─ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐

⇔⁸∕╣∙╣─ ─℮∟ ⅜ ≤⌂╢ ╩ ─ ≤∆╢↓≤⅜

≢№╢⁹√∞⇔⁸ ─ ⌐ ⇔≡™╢ ⅜ ↕╣√ ⌐│ ─

⌐≡ ∆╢↓≤⅜≢⅝╢⁹ 

╕√⁸ ─ ╩ ™╢ │ ≤⇔≡ ∆╢↓≤⅜≢⅝

╢⁹ 

 

▬  

511ⱦ♇♩ ⁹ ╩ ≤⇔≡

ⅎ√≤⅝⌐ ╠╣╢☻Ɑ◒♩ꜟ ─ ╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡

⇔⁸☻Ɑ◒♩ꜟ ─ ┘ ⌐⅔↑╢ ─ ⅜⁸∕╣∙╣ ─0.5%≤

⌂╢ ╩ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸

∕╣∙╣─ ⌐≡ ⇔√ ─℮∟ ≤⌂╢ ╩ ≤∆╢↓

≤⅜ ≢№╢⁹√∞⇔⁸ ↔≤⌐ ∆╢ ⅜ ⌂╢ │⁸

╩ ↕╣√ RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡

∆╢↓≤⅜ ≢№╢⁹ 

⌐⅔™≡ ─ ⅛╠ ⇔√ ╩ ⌐ ∆╢ │⁸ ╩

⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

►  

╩ ⌐ ⅎ√≤⅝─ ╩⁸ ╩ ™

≡ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ≤∆╢↓≤⁹ 

╕√⁸ ⌐╟╡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢

│⁸ ⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢

╩ ⇔⁸∕─ ⌐ ─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№

╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫ ₁─ ─ ┘ ╩ ∆╢↓

≤⌐╟∫≡ ─ ╩ ∆╢╙─≢№∫≡⁸ ─ ─ ╩ ↕∑√

⁸ ─ ─ ╩ ↕∑╢↓≤⌐╟∫≡⁸ ─ ╩ ⌐

∆╢ ╩ ∆╢╙─⁹ ─ ⌐№∫≡│⁸ ─ ⅜ ≤⌂╢ ⌐≡
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∆╢↓≤⁹ 

⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐

⇔√ ≢ ╩ ℮↓≤⁹ 

 

◄ ♅ꜗⱠꜟ  

╩ ≤⇔⁸Ᵽכ☻♩ ⌐№∫≡│⁸ ─ ♅ꜗⱠꜟ

─ ⌐≈™≡☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™⁸ ⅜1◘fiⱪꜟ №√╡

─Ᵽכ☻♩⅜ ╢╟℮⌐⇔⁸Ⱨכ◒ ⁸ⱴ♇◒☻ⱱכ⸗♪ꜟכ♪≢ ∆╢⁹

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡

⇔√ ─ ╩ ♅ꜗⱠꜟ ≤∆╢↓≤⁹ ⌐№∫≡│⁸

│☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ─ ♅ꜗⱠꜟ ─ ╩ ⇔⁸∕╣

∙╣─ ─ ╩ ♅ꜗⱠꜟ ≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ

♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢

─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√ ≢

╩ ℮↓≤⁹ ⌐ ─ ⌐ √⌂™ │⁸

⌐ ∂√ ╩10log ≢ ⇔√ ╩ ≤╖⌂⇔≡ ∆╢↓≤⅜ ≢№╢⁹ 

 

○ ⌐⅔↑╢ ─  

╩ ≤⇔≡ ⅎ√≤⅝─ ─ ─ Ᵽ

♩☻כ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆

╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪

♫ꜝ▬◙─ │ ╟╡ ↄ⇔≡ ⇔ ─ ⌐

∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─

╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√ ≢

╩ ℮↓≤⁹ 

 

◌ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ │⁸ ─≤⅔╡≤∆╢↓≤⅜ ≢

№╢⁹↓─ ⌐⅔™≡⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ╩ ℮

⌐≈™≡│⁸ ⌂ ╡9kHz⅛╠110GHz╕≢≤∆╢↓≤⅜ ╕⇔™⅜⁸ ─

│30MHz⅛╠ ╕≢≤∆╢↓≤⅜≢⅝╢⁹ 

╩ ≤⇔≡ ⅎ√≤⅝─ ─ Ᵽכ☻♩

⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡

⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙

─ │ ⌐ ∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠

─♫♥fi▪כ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢ ─ ⅜

≤⌂╢ ≢ ∆╢↓≤⁹ 
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─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√ ≢

╩ ℮↓≤⁹ 

 

◐ ─  

┘  

╩ ≢ ⇔≡™╢ ⌐⅔™≡⁸ ⅛╠ ♅ꜗⱠꜟ ┘ ♅ꜗⱠ

ꜟ ╣√ ╩ ─ ≢ ⅎ√ ⌐⅔™≡ ∆╢ ─

╩ ∆╢⁹ 

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐

≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥

♫─ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂

╢ ≢ ∆╢↓≤⁹ 

─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√ ≢

╩ ℮↓≤⁹ ⇔√ ─ ⁸ ≤∆╢ ⅛╠ ╙ ╣√

─ ⅛╠ ♅ꜗⱠꜟ ┘ ♅ꜗⱠꜟ ╣√ ╩ ─ ≢ ⅎ√

⌐⅔™≡ ∆╢ ─ ╩ ∆╢⁹⌂⅔⁸ ⌂ ─ ⁸

≤⌂╢ ⅛╠ ♅ꜗⱠꜟ╕√│ ♅ꜗⱠꜟ ╣√ ⌐ ─ ↕╣╢

⅜ ↕╣≡™╢ │⁸ ≤∆╢⁹ 

 

◒ ╩ ⇔≡™⌂™≤⅝─  

╩ ⇔≡™⌂™ ⌐⅔™≡⁸ ─ ─ ─ ╩⁸

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩⁸ ╩ ⇔≡™

⌂™≤⅝─ ≤∆╢↓≤⁹ 

 

◔  

Ᵽכ☻♩ ╡ ⇔ ┘ Ᵽכ☻♩  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ ╩ ≤⇔≡⁸ ╩ 0Hz ♀꜡

☻Ɽfi ≤⇔≡ ∆╢⁹√∞⇔⁸ ⌂ ⅜ ╠╣⌂™ │⁸

╩ ⱪכ◖☻꜡◦○™ │⁸ ◌►fi♃ ─ ╩ ™≡ ∆╢↓≤⅜ ╕

⇔™⁹↓─ ⌐⅔™≡⁸ ─ ╩ ∆╢ │ ╩ ↕╣√

RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡ ∆╢↓≤⅜ ≢№╢⁹ 

 

(2)   

▪  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─ ─☻

♩♇ⱪכꜟ ⌐⌂╢≤⅝─ ≢ ⇔√ ≢№╡ ⌐⅔™≡

≢№╢↓≤⁹ 
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▬ ☻ⱪꜞ▪☻꜠☻ⱳfi☻ 

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ╩ ≢ ↕

╣╢ ꜠ⱬꜟ≤⇔≡⁸ ╩ ⇔⁸ ─ ♩♇ⱪכꜟ☻─ ≢

≢⅝╢↓≤╩ ∆╢⁹ 

 

► ♅ꜗⱠꜟ  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠ ∆╢

─ ⌐ ↕╣√ ╩ ≤⇔ ≢ ↕╣╢ ꜠ⱬꜟ

≤⇔≡⁸ ─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

◄  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠

─ ⌐№╢ ⅜ ⇔™ ≤⇔≡ ♅ꜗⱠꜟ ─ ≤ ♅ꜗ

Ⱡꜟ ─ ─ ≈─ ╩ ≢ ↕╣╢ ꜠ⱬꜟ≤⇔≡⁸

─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

○ ⌐ ∆╢ ─  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ⌐ ∆╢

─ ≤∆╢↓≤⁹ 

↓─ ⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │⁸ ⌐ ∆╢↓≤⅜

≢№╢⁹ 

 

 ꜠Ⱨכ♃  

꜠Ⱨכ♃⌐│ ╡ ≤ ╡ ─ ≈─ ⌂╢

⅜ ∆╢ ⁸ ≢│ ╡ ≤ ╡ ╩∕╣∙╣ ∆╢ ⅜№╢⁹╕√⁸

≢ ↕╣≡™╢ ⌐ ∏╢↓≤⅜ ≢№╢⅜⁸ ⁸ IEC ─

⌂ ╩ ╕ⅎ≡ ∆╢↓≤⅜ ╕⇔™⁹ 

 

(1)  

▪ ─  

─ ⅛╠ ╩ ⇔√ ≢⁸ ╩

™≡ Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─ ∆╢⁹ ─ ╩ ∆

╢ │ ⌐ ⇔⁸∕╣∙╣─ ─℮∟ ⅜ ≤⌂╢ ╩

≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸ ─ ⌐ ⇔≡™╢

⅜ ↕╣√ │ ─ ⌐≡ ∆╢↓≤⅜≢⅝╢⁹╕√⁸

─ ╩ ™╢ │⁸ ≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 
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▬  

─ ⅛╠ 511 ⱦ♇♩

⁹ ⌐╟╡ ╩⅛↑√ ╩ ≤⇔≡ ⅎ⁸ ╩ ⅜

≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹↓─≤⅝⌐ ╠╣╢☻Ɑ◒♩ꜟ ─

╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡ ⇔⁸☻Ɑ◒♩ꜟ ─ ┘ ⌐⅔

↑╢ ─ ⅜⁸∕╣∙╣ ─0.5%≤⌂╢ ╩ ∆╢⁹ ─

╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ─℮∟ ≤⌂╢ ╩

≤∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ⇔√ ╩ ⌐

∆╢ │⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

►  

─ ⅛╠ ⌐╟╡ ╩⅛↑√ ╩

≤⇔≡ ⅎ⁸ ╩ ⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ⇔⁸∕

─≤⅝─ ╩ ╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ╩ ≤∆╢↓≤⅜ ≢№╢⁹╕√⁸

⌐≡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸

⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢ ╩ ⇔⁸

∕─ ⌐ ─ ╩ ∂╢↓≤⌐╟╡ ≤∆╢↓≤⅜≢⅝╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◄  

⅛╠ ≢ ╘╠╣√ ∞↑ ╣√ ⌐⅔™

≡⁸ ─ ⅛╠ ╩ ⅎ⁸ ꜠ⱬꜟ⌐ ∆╢

꜠ⱬꜟ─ ╩ ≤∆╢⁹⌂⅔⁸ ⅜ ≤⌂╢ ≢ ∆╢

≤ ⅜ ≤⌂╢ ⅛╠ ™꜠ⱬꜟ≢ ∆╢ ≢ ∆╢⁹ 

 

○ ♅ꜗⱠꜟ ⅎ™  

─ ⅛╠ ⌐╟╡ ╩⅛↑√ ╩

≤⇔≡ ⅎ⁸ ╩ ⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹

Ᵽכ☻♩ ⌐№∫≡│⁸ ─ ♅ꜗⱠꜟ ─ ⌐≈™≡☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙ ╩ ™⁸ ⅜1 ◘fiⱪꜟ №√╡1 ─Ᵽכ☻♩⅜ ╢╟℮⌐⇔⁸Ⱨ

◒כ ⁸ⱴ♇◒☻ⱱכ⸗♪ꜟכ♪≢ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ♅ꜗⱠꜟ ⅎ

™ ≤∆╢↓≤⁹ ⌐№∫≡│⁸ │☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩

™≡ ─ ♅ꜗⱠꜟ ─ ╩ ⇔⁸∕╣∙╣─ ─ ╩ ♅ꜗⱠ

ꜟ ⅎ™ ≤∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 
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◌ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

─ ⅛╠ ⌐╟╡ ╩⅛↑√ ╩

≤⇔≡ ⅎ⁸ ╩ ⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹↓─

≤⅝─ ─ ─ Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓

≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │ ╟╡ ↄ⇔

≡ ⇔ ─ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◐ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ │⁸ ─≤⅔╡≤∆╢↓≤⅜ ≢

№╢⁹↓─ ⌐⅔™≡⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ╩ ℮

⌐≈™≡│⁸ ⌂ ╡9kHz ⅛╠110GHz ╕≢≤∆╢↓≤⅜ ╕⇔™⅜⁸ ─

│30MHz ⅛╠ 5 ╕≢≤∆╢↓≤⅜≢⅝╢⁹ ─ ⅛

╠ ⌐╟╡ ╩⅛↑√ ╩ ≤⇔≡ ⅎ⁸ ╩

⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹↓─≤⅝─ ─

Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ◙╩ ™≡

∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ

▪♫ꜝ▬◙─ │ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

(2)  

▪ ⌐ ∆╢ ─  

╩ ⌐⇔⁸ ⌐ ↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸

╩ ⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢

⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ ─ ╩ ∆╢ │⁸

⌐ ⇔⁸∕╣∙╣─ ─ ╩ ⌐ ∆╢ ─ ≤∆╢↓≤⁹ 

 

(3) ⇔≡ ─ ╩ ≤∆╢√╘─ ─  

─™∏╣⅛─ ⌐≡ ∆╢⁹ 

∆╢ ─℮∟⁸ ◦☻♥ⱶ─ │ ⅛╠─ ─╖╩ ∆

╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 

⅛╠─ ⌐╟╡⁸꜠Ⱨכ♃─ ⅜ 0dB ⇔≡™╢↓≤╩

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢↓≤⁹ 

 

(4) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)
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┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜ ╢⁹ 

 

 ꜠Ⱨכ♃  

꜠Ⱨכ♃⌐│ ╡ ≤ ╡ ─ ≈─ ⌂╢

⅜ ∆╢ ⁸ ≢│ ╡ ≤ ╡ ╩∕╣∙╣ ∆╢ ⅜№╢⁹╕√⁸

≢ ↕╣≡™╢ ⌐ ∏╢↓≤⅜ ≢№╢⅜⁸ ⁸ IEC ─

⌂ ╩ ╕ⅎ≡ ∆╢↓≤⅜ ╕⇔™⁹ ─ MIMO ╛▪♄ⱪ♥

▫Ⱪ▪꜠כ▪fi♥♫ ─ ─ ╗ ╩ ∆╢ ⅜ ≢№

╢≤ ⅎ╠╣╢√╘⁸ ─ ╩ ≤⇔√ ≤⇔≡™╢⁹ 

 

(1)  

▪ ─  

╩ ⇔√ ≢⁸ ╩ ™≡ Ᵽכ☻♩ ⌐№∫≡

│Ᵽכ☻♩ ─ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐

⇔⁸∕╣∙╣─ ─℮∟ ⅜ ≤⌂╢ ╩ ─ ≤∆╢↓≤⅜

≢№╢⁹√∞⇔⁸ ─ ⌐ ⇔≡™╢ ⅜ ↕╣√ ⌐│ ─

⌐≡ ∆╢↓≤⅜≢⅝╢⁹╕√⁸ ─ ╩ ™╢

│ ≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

▬  

511 ⱦ♇♩ ⁹ ╩ ≤⇔≡

ⅎ√≤⅝⌐ ╠╣╢☻Ɑ◒♩ꜟ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡

⇔⁸☻Ɑ◒♩ꜟ ─ ┘ ⌐⅔↑╢ ─ ⅜⁸∕╣∙╣ ─0.5%≤

⌂╢ ╩ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸

∕╣∙╣─ ⌐≡ ⇔√ ─℮∟ ≤⌂╢ ╩ ≤∆╢↓

≤⅜ ≢№╢⁹   

√∞⇔⁸ ↔≤⌐ ∆╢ ⅜ ⌂╢ │⁸ ╩ ↕╣

√RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡ ∆╢↓≤⅜

≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ⇔√ ╩ ⌐

∆╢ │⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

►  

╩ ⌐ ⅎ√≤⅝─ ╩⁸ ╩ ™

≡ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ≤∆╢↓≤⁹╕√⁸ ⌐╟╡

∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸ ⅜ ≤⌂╢

Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢ ╩ ⇔⁸∕─ ⌐

─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠

♫♥fi▪כ ₁─ ─ ┘ ╩ ∆╢↓≤⌐╟∫≡ ─ ╩

∆╢╙─≢№∫≡⁸ ─ ─ ╩ ↕∑√ ⁸ ─ ─ ╩
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↕∑╢↓≤⌐╟∫≡⁸ ─ ╩ ⌐ ∆╢ ╩ ∆╢╙─⁹ ─

⌐№∫≡│⁸ ─ ⅜ ≤⌂╢ ⌐≡ ∆╢↓≤⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◄ ♅ꜗⱠꜟ ⅎ™  

╩ ≤⇔⁸Ᵽכ☻♩ ⌐№∫≡│⁸ ─ ♅ꜗⱠꜟ

─ ⌐≈™≡☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™⁸ ⅜ 1 ◘fiⱪꜟ №√╡

─Ᵽכ☻♩⅜ ╢╟℮⌐⇔⁸Ⱨכ◒ ⁸ⱴ♇◒☻ⱱכ⸗♪ꜟכ♪≢ ∆╢⁹

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡

⇔√ ─ ╩ ♅ꜗⱠꜟ ⅎ™ ≤∆╢↓≤⁹ ⌐№∫≡│⁸

│☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩ ™≡ ─ ♅ꜗⱠꜟ ─ ╩ ⇔⁸

∕╣∙╣─ ─ ╩ ♅ꜗⱠꜟ ⅎ™ ≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸

▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢

─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

○ ⌐⅔↑╢ ─  

╩ ≤⇔≡ ⅎ√≤⅝─ ─ ─ Ᵽ

♩☻כ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆

╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪

♫ꜝ▬◙─ │ ╟╡ ↄ⇔≡ ⇔ ─ ⌐

∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─

╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◌ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ │⁸ ─≤⅔╡≤∆╢↓≤⅜ ≢

№╢⁹↓─ ⌐⅔™≡⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ╩ ℮

⌐≈™≡│⁸ ⌂ ╡9kHz ⅛╠110GHz ╕≢≤∆╢↓≤⅜ ╕⇔™⅜⁸ ─

│ 30MHz ⅛╠ ╕≢≤∆╢↓≤⅜≢⅝╢⁹ ╩

≤⇔≡ ⅎ√≤⅝─ ─ Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─

╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ─ ≤

∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │ ⌐

∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸

─ ╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂╢ ≢ ∆╢↓

≤⁹ 
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꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◐ ╩ ⇔≡™⌂™≤⅝─ ⅎ™  

╩ ⇔≡™⌂™ ⌐⅔™≡⁸ ─ ─ ─ ╩⁸

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩⁸ ╩ ⇔≡™

⌂™≤⅝─ ⅎ™ ≤∆╢↓≤⁹ 

 

◒  

Ᵽכ☻♩ ╡ ⇔ ┘ Ᵽכ☻♩  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ ╩ ≤⇔≡⁸ ╩ 0Hz ♀꜡

☻Ɽfi ≤⇔≡ ∆╢⁹√∞⇔⁸ ⌂ ⅜ ╠╣⌂™ │⁸

╩ ⱪ╕√│⁸כ◖☻꜡◦○™ ◌►fi♃ ─ ╩ ™≡ ∆╢↓≤⅜

╕⇔™⁹↓─ ⌐⅔™≡⁸ ─ ╩ ∆╢ │ ╩ ↕╣

√RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡ ∆╢↓≤⅜ ≢№

╢⁹ 

 

(2)   

▪  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─ ─☻

♩♇ⱪכꜟ ⌐⌂╢≤⅝─ ≢ ⇔√ ≢№╡ ⌐⅔™≡

≢№╢↓≤⁹ 

 

▬ ☻ⱪꜞ▪☻꜠☻ⱳfi☻ 

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ╩ ≢ ↕

╣╢ ꜠ⱬꜟ≤⇔≡⁸ ╩ ⇔⁸ ─ ♩♇ⱪכꜟ☻─ ≢

≢⅝╢↓≤╩ ∆╢⁹ 

 

► ♅ꜗⱠꜟ  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠ ∆╢

─ ⌐ ↕╣√ ╩ ≤⇔ ≢ ↕╣╢ ꜠ⱬꜟ

≤⇔≡⁸ ─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

◄  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠

─ ⌐№╢ ⅜ ⇔™ ≤⇔≡ ♅ꜗⱠꜟ ─ ≤ ♅ꜗ

Ⱡꜟ ─ ─ ≈─ ╩ ≢ ↕╣╢ ꜠ⱬꜟ≤⇔≡⁸
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─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

○ ⌐ ∆╢ ─  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ⌐ ∆╢

─ ≤∆╢↓≤⁹↓─ ⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │⁸ ⌐

∆╢↓≤⅜ ≢№╢⁹ 

 

(3) ⇔≡ ─ ╩ ≤∆╢√╘─ ─  

─™∏╣⅛─ ⌐≡ ∆╢⁹ 

ה ∆╢ ─℮∟⁸ ◦☻♥ⱶ─ │ ⅛╠─ ─╖╩

∆╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 

ה ⅛╠─ ⌐╟╡⁸꜠ Ⱨכ♃─ ⅜ ⇔≡™╢↓≤╩☻Ɑ◒♩ꜟ▪♫

ꜝ▬◙ ⌐≡ ∆╢↓≤⁹ 

 

(4) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜ ╢⁹ 

 

 ≤⇔≡ ⌐ ╘╠╣╢ ⌂  

81 ₈ ─ ₉─℮∟₈2GHz ⌐⅔↑

╢ IMT- 2000 TDD ─ ₉ 17 30 ─ ⌐╟╡ ↕╣√

⌂ ⌐ ∏╢╙─≤∆╢⁹√∞⇔⁸ (1) ⅛╠( 3)⌐≈™≡│⁸ ⌐ ∆ ⌂

≤∆╢⁹ 

(1) ♃▬Ⱶfi◓ 

♃▬Ⱶfi◓│⁸ ⅛╠ ⇔√ⱨ꜠כⱶ⌐ ↕∑⁸⅛≈ ⅛╠

↕╣╢♅ꜗⱠꜟ⅔™≡ ╩ ∆╢╙─≤⇔⁸∕─ ─ ─ │±208ns

eMTC⌐⅔™≡│⁸±130ns ─ ⌐№╢↓≤⁹ 

 

(2) ꜝfi♄ⱶ▪◒☿☻  

▪ ꜝfi♄ⱶ▪◒☿☻ ─ │⁸ ⅛╠─ ⌐ ⇔≡ ℮╙─≢№

╢↓≤⁹ 

▬ ꜝfi♄ⱶ▪◒☿☻ ╩ ⇔√ ⁸ ⅛╠1.2 eMTC⌐⅔™≡│⁸0.403

⌐ ♅ꜗⱠꜟ╩ ∆╢ ╩ ⇔√ │⁸ ↕╣√ ♅ꜗⱠꜟ⌐

⅔™≡ ─ ╩ ∆╢╙─≢№╢↓≤⁹ 

► ⅛╠─ ♅ꜗⱠꜟ╩ ∆╢ ⅜ ≢⅝⌂⅛∫√ ⌐№∫≡│⁸

⌂ ─ ⌐▪ ─ ╩ ℮╙─≢№╢↓≤⁹√∞⇔⁸↓─ ─ │200

╩ ⅎ≡│⌂╠⌂™⁹ 

 

(3) ⌐ ꜠ⱬꜟ╩ ∆╢  

⅛╠ ↕╣√ ⌐ ≠⅝⁸ ─ ↕╣√ ─ ꜠ⱬꜟ⌐
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≈™≡ ╩ ™⁸ ─ ꜠ⱬꜟ⅜ ⅛╠ ↕╣√ ╩ √∆ │⁸

∕─ ╩ ⌐ ∆╢ ╩ ∆╢↓≤⁹ 

 

 ∕─  

≢│⁸ ▬fi♃כⱨ▼כ☻─ ╛ ⌐ ↑√ ⅜ ⅝

⅝ ╦╣≡™╢↓≤⅛╠⁸ ⁸↓╣╠─ ⌂ ╩ ╕ⅎ≈≈⁸ ⌂ ⅜

⌂ ⌐≈™≡⁸ ⌂ ╩ ⌐ ∆╢ ⅛╠⁸ ⅛≈ ╛⅛⌐

─ ╩ ⌐ ⇔≡™ↄ↓≤⅜ ╕⇔™⁹ 
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 XGP─  

ⱶ♥☻◦ה  ─  

─ │ ─≤⅔╡≤ ∆╢⁹ 

ᵑ  

ᵒ  

ᵓ ≤ ≤─ ─ ╩ ∆╢  

─ ⌐≈™≡│⁸ │ ─ ⁸ │

─ ╩ ∆╢⁹ 

ᵔ ꜠Ⱨכ♃ 

 

(1)  

▪ TDD  

▬  

№╢™│ ≢№╢↓≤⁹ 

 

   

     

 ╕√│  ╕√│  

 

(2)  

▪ ╡  

OFDM┘TDM─ │OFDM⁸TDM ┘SDM─ ⁹ 

▬ ╡  

OFDMA┘TDMA─ ⇔ↄ│OFDMA⁸TDMA ┘SDMA─ │ 

SC- FDMA ┘TDMA─ ⇔ↄ│SC- FDMA⁸TDMA ┘SDMA─ ⁹ 

► ꜠Ⱨכ♃ ─╖  

OFDM┘TDM─ │OFDM⁸TDM ┘SDM─ ⁹ 

◄ ꜠Ⱨכ♃ ─╖  

OFDMA┘TDMA─ ⇔ↄ│OFDMA⁸TDMA ┘SDMA─ │ 

SC- FDMA ┘TDMA─ ⇔ↄ│SC- FDMA⁸TDMA ┘SDMA─ ⁹ 

 

(3)  

▪ ⅔╟┘  

BPSK⁸QPSK⁸16QAM⁸32QAM⁸64QAM⁸256QAM 

eMTC│⁸BPSK⁸QPSK │16QAM ╩ ∆╢↓≤⁹ 

 

▬ ꜠Ⱨכ♃ ─╖  

BPSK⁸QPSK⁸16QAM⁸32QAM⁸64QAM⁸256QAM 

eMTC │⁸BPSK⁸QPSK │16QAM ╩ ∆╢↓≤⁹ 
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(4)  

▪ ⅔╟┘  

 Ᵽכ☻♩ ╡ ⇔  

2.5ms ± 10ɡs ⁸5ms ± 10ɡs │10ms ± 10ɡs  

 Ᵽכ☻♩  

 625×Nɡs  

 625×Mɡs  

√∞⇔⁸M+N=4⁸8 │16≢№╢↓≤⁹ N⁸M│  

╙⇔ↄ│⁸ 

1000×Nɡs  

1000×Mɡs  

√∞⇔⁸M+N│⁸5⁸10≢№╢↓≤⁹ N⁸M │ ─  β ╙ ╗  

 ╡ ╡  

M N 

 

▬ ꜠Ⱨכ♃ ─╖  

 Ᵽכ☻♩ ╡ ⇔  

2.5ms ± 10ɡs ⁸5ms ± 10ɡs │10ms ± 10ɡs  

 Ᵽכ☻♩  

 625×Nɡs  

 625×Mɡs  

√∞⇔⁸M+N=4⁸8 │16≢№╢↓≤⁹ N⁸M│  

╙⇔ↄ│⁸ 

1000×Nɡs  

1000×Mɡs  

√∞⇔⁸M+N│⁸5⁸10≢№╢↓≤⁹ N⁸M │ ─  β ╙ ╗  

 ╡ ╡  

M N 

 

ה (5) ה ☿◐ꜙꜞ♥▫ 

╩ ∆╢√╘─ ─ ⁸ ─ ⁸ ⌐

∆╢ ─ ╩ ⌐ ∂≡ ∂╢↓≤⁹ 

 

(6)  

≤ ╛ ≤─ ─ ⌐ ⇔≡│⁸ ⌂

⅜ ╦╣≡™╢↓≤⁹ 

 

(7) ┼─  

⁸ ╩ ∆╢ ⌐≈™≡│⁸ 21 ─ ┘

14 ─ ⌐ ∆╢↓≤⁹ 
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(8)  

─ ─ ⁸ ─ ─◒כⱠ♇♩꞉╢╟⌐◙כꜚ│ ⌂ כ꜡⁸

Ⱶfi◓⁸ ─☿◐ꜙꜞ♥▫ ⁸ ─ ⌐≈™≡ ⇔≡ ╘╠╣╢↓≤

⅜ ╕⇔™⁹ 

 

(9) ─ ─  

─ ⅜ ⌐ ⇔≡⌂↕╣╢↓≤⁹ 

▪ ⅜ ─ ╩ ⇔√ ⁸ │ ⌐ ╩ ∆╢↓≤⁹

▬ ⅜∕─ ╩ ⇔√ ⁸ ♃▬ⱴ─♃▬ⱶ▪►♩⌐╟╡

⅜ ╩ ∆╢↓≤⁹ 

 

(10) ◦☻♥ⱶ ─ ꜠Ⱨכ♃ ─╖  

1 =1☿ꜟ √╡─ ꜠Ⱨכ♃─ │100 ╩ ≤∆╢⁹ 

 

 ─  

(1)   

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ │⁸ ♅ꜗⱠꜟ

⁸ ⌐⅔↑╢ ─ ┘☻ⱪꜞ▪☻ ⌐⅔↑╢ ─

⌐≈™≡⁸ ─ ─ ╩ ⌐ ⇔√ ≢⁸ ⌐⅔™≡⁸ ↕

╣╢ ─ ≤⇔≡ ╘╠╣√ ─℮∟⁸ ╙ ™ ╩ √∆↓≤⁹ 

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐ ⌂ ─ ∑≢ ⇔

√ ≢⁸ ↔≤⌐►⅛╠☿⌐ ╘╢ ╩ √∆↓≤≤∆╢⁹√∞⇔⁸∕

╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

┘ ⌐≈™≡⁸ ⌐⅔™≡ ⅜ ⇔⌂™◐ꜗꜞ▪▪◓ꜞ◕

≢fiꜛ◦כ ∆╢ ⌐≈™≡│ ⇔⌂™⁹ ⅜ ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆

ꜛfi≢ ∆╢ │⁸ │ ≤∆╢⁹ ⌐≈™≡│ ⇔⌂™⁹ 

 

▬ eMTC 

        ⌐≈™≡│⁸ MHz⁸10MHz ┘20MHz─ ◦☻♥ⱶ─ ─ ∆

╢ ◒♇꜡Ⱪ☻כ♁ꜞ 1.08MHz ─ ≢ ∆╢↓≤≤⇔⁸ MHz⁸10MHz ┘20MHz

─ ◦☻♥ⱶ─ ⌂∆═≡─ ╩ ⇔≡™╢ ≢⁸►⅛╠☿⌐ ╘╢

◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№

╢ │⁸↓─ ╡≢⌂™⁹ 

⌐≈™≡│⁸►⅛╠☿⌐ ╘╢ ◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞

⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

 

► ─  

 3×10-6  

eMTC ± 0.1ppm 15Hz  

 3×10-6  
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꜠Ⱨכ♃ 3×10-6  

 

◄  

( )  

2.5MHz◦☻♥ⱶ 2.5MHz  

MHz◦☻♥ⱶ  5MHz  

10MHz◦☻♥ⱶ  10MHz  

20MHz◦☻♥ⱶ  20MHz  

eMTC 1.4MHz  

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ │⁸ ─ ∑↔

≤⌐∕╣∙╣ ⌐ ∆ ─ ⌐⁸ ↕╣╢ ─ 99 ⅜ ╕╣╢

↓≤⁹ 

 

MHz+ MHz◦☻♥ⱶ 9.8MHz  

MHz+10MHz◦☻♥ⱶ 14.95MHz  

10MHz+10MHz◦☻♥ⱶ 19.9MHz  

MHz+20MHz◦☻♥ⱶ 24.95MHz  

10MHz+20MHz◦☻♥ⱶ 29.9MHz  

20MHz+20MHz◦☻♥ⱶ 39.8MHz  

 

( )  

2.5MHz◦☻♥ⱶ 2.5MHz  

MHz◦☻♥ⱶ   5MHz  

10MHz◦☻♥ⱶ  10MHz  

20MHz◦☻♥ⱶ  20MHz  

  

( ) ꜠Ⱨכ♃ 

2.5MHz◦☻♥ⱶ 2.5MHz  

MHz◦☻♥ⱶ   5MHz  

10MHz◦☻♥ⱶ  10MHz  

20MHz◦☻♥ⱶ  20MHz  

 

⌐≈™≡⁸ ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢

│⁸ ─ ∑ ⌐∕╣∙╣ ⌐ ∆ ─ ⌐⁸ ↕╣╢ ─

99 ⅜ ╕╣╢↓≤⁹ 

 

MHz+ MHz◦☻♥ⱶ 9.8MHz  

MHz+10MHz◦☻♥ⱶ 14.95MHz  

10MHz+10MHz◦☻♥ⱶ 19.9MHz  

MHz+20MHz◦☻♥ⱶ 24.95MHz  
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10MHz+20MHz◦☻♥ⱶ 29.9MHz  

20MHz+20MHz◦☻♥ⱶ 39.8MHz  

 

○  

( ) 400mW  

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ∆╢ │ ─ ─ ⁸

╩fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐≥ ⇔≡ ∆╢ │ ┘

─ ─ ⌐≈™≡⁸™∏╣╙200mW ≢№╢↓≤⁹ 

( )  40W  

( ) ꜠Ⱨכ♃  200mW  

 ⌐⅔™≡│⁸ ─ ≤⇔⁸ ╡ ┘ ╡

╦∑≡⁸ ⌂ │200mW≤∆╢⁹ ⌐⅔™≡│⁸1

№√╡─ ≤⇔⁸ ╡ ┘ ╡ ╦∑≡⁸ ⌐ ⌂

│600mW≤∆╢⁹ 

 

◌ ─  

( )  +87%⁸- 79% 

( ) eMTC +87%⁸- 47% 

( )  +87%⁸- 47% 

( ) ꜠Ⱨכ♃  +87%⁸- 47% 

 

◐  

( )   

4dBi  

√∞⇔⁸ ⅜200mW╩ ⅎ╢ │1dBi  

( )   

17dBi  

( )  ꜠Ⱨכ♃ 

4dBi  

 

◒ ♅ꜗⱠꜟ  

( )  

⌐ ∆◦☻♥ⱶ ⌐⁸∕╣∙╣─ ≢№╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ    

2.5MHz◦☻♥ⱶ 2.5MHz 2dBm 2.5MHz 

MHz◦☻♥ⱶ 5MHz 2dBm 5MHz 

10MHz◦☻♥ⱶ 10MHz 2dBm 10MHz 

20MHz◦☻♥ⱶ 20MHz 3dBm 20MHz 
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⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ │⁸ ∆╢ ≈─

─ ─ ⅛╠ ∞↑ ╣√ ╩

≤∆╢ ─ ⅜ ⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸

⌐№√∫≡ ⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─

⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟∫≡ ∆╢↓≤

│∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤∆╢↓≤

⅜≢⅝╢⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ    

MHz+ MHz 

◦☻♥ⱶ 
9.8MHz 2dBm 9.8MHz 

MHz+10MHz 

◦☻♥ⱶ 
14.95MHz 2.87dBm 14.95MHz 

10MHz+10MHz 

◦☻♥ⱶ 
19.9MHz 3dBm 19.9MHz 

MHz+20MHz 

◦☻♥ⱶ 
24.95MHz 3.97dBm 24.95MHz 

10MHz+20MHz 

◦☻♥ⱶ 
29.9MHz 4.76dBm 29.9MHz 

20MHz+20MHz 

◦☻♥ⱶ 
39.8MHz 6dBm 39.8MHz 

 

( )  

⌐ ∆◦☻♥ⱶ ⌐⁸∕╣∙╣─ ≢№╢↓≤⁹ 

─ ⌐⅔™≡ ─ ╩ ⌐ ∆╢ ⌐№∫≡│⁸ ╙ ─

─ ┘ ╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

    

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ    

2.5MHz◦☻♥ⱶ 2.5MHz 3dBm 2.5MHz 

MHz◦☻♥ⱶ MHz 3dBm MHz 

10MHz◦☻♥ⱶ 10MHz 3dBm 10MHz 

20MHz◦☻♥ⱶ 20MHz 6dBm 20MHz 

 

( ) ꜠Ⱨכ♃ 

⌐ ∆◦☻♥ⱶ ⌐⁸∕╣∙╣─ ≢№╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™ ꜠Ⱨכ♃  

◦☻♥ⱶ    

2.5MHz◦☻♥ⱶ 2.5MHz 2dBm 2.5MHz 

MHz◦☻♥ⱶ 5MHz 2dBm 5MHz 
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10MHz◦☻♥ⱶ 10MHz 2dBm 10MHz 

20MHz◦☻♥ⱶ 20MHz 3dBm 20MHz 

 

⌐≈™≡⁸ ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ │⁸

∆╢ ≈─ ─ ─ ⅛╠ ∞↑ ╣√ ╩

≤∆╢ ─ ⅜ ⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸

⌐№√∫≡ ꜠Ⱨכ♃⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─

⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ꜠Ⱨכ♃─ ⌐╟∫≡ ∆╢

↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜

≢⅝╢⁹ 

 

 

 ♅ꜗⱠꜟ ⅎ™ ꜠Ⱨכ♃  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ    

MHz+ MHz 

◦☻♥ⱶ 
9.8MHz 2dBm 9.8MHz 

MHz+10MHz 

◦☻♥ⱶ 
14.95MHz 2.87dBm 14.95MHz 

10MHz+10MHz 

◦☻♥ⱶ 
19.9MHz 3dBm 19.9MHz 

MHz+20MHz 

◦☻♥ⱶ 
24.95MHz 3.97dBm 24.95MHz 

10MHz+20MHz 

◦☻♥ⱶ 
29.9MHz 4.76dBm 29.9MHz 

20MHz+20MHz 

◦☻♥ⱶ 
39.8MHz 6dBm 39.8MHz 

   

◔ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

( )  

─ ⅛╠ ─ ─ ─ ╕≢─

⌐ ⇔≡⁸◦☻♥ⱶ ⌐ ⌐ ∆ ≢№╢↓≤⁹ 

 

☻Ɑ◒♩ꜝⱶⱴ☻◒   

◦☻♥ⱶ   

2.5MHz◦☻♥ⱶ 3.75MHz 6.25MHz  - 10dBm/MHz 

MHz◦☻♥ⱶ 7.5MHz 12.5MHz  - 10dBm/MHz 

10MHz◦☻♥ⱶ 
15MHz 20MHz  - 25dBm/MHz 

20MHz 25MHz  - 30dBm/MHz 

20MHz◦☻♥ⱶ 
30MHz 35MHz  - 25dBm/MHz 

35MHz 50MHz  - 30dBm/MHz 
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⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─

─ ─ ⅜ ∆╢ │⁸≥∟╠⅛ ™ ─ ╩ ∆╢⁹╕√⁸

─ ─ ─ ⅜ ─ ─ ≤ ∆╢

⁸∕─ ⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ │⁸

⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─

◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™│ ╩

╛ ─ ⌐╟∫≡ ∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢

↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒   fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ   

MHz+ MHz 

◦☻♥ⱶ 

9.9MHz 14.7MHz  - 13dBm/MHz 

14.7MHz 19.7MHz  - 25dBm/MHz 

MHz+10MHz 

◦☻♥ⱶ 

12.475MHz 22.425MHz  - 13dBm/MHz 

22.425MHz 27.425MHz  - 25dBm/MHz 

10MHz+10MHz 

◦☻♥ⱶ 

14.95MHz 29.85MHz  - 13dBm/MHz 

29.85MHz 34.85MHz  - 25dBm/MHz 

MHz+20MHz 

◦☻♥ⱶ 

17.475MHz 37.425MHz  - 13dBm/MHz 

37.425MHz 42.425MHz  - 25dBm/MHz 

10MHz+20MHz 

◦☻♥ⱶ 

19.95MHz 44.85MHz  - 13dBm/MHz 

44.85MHz 49.85MHz  - 25dBm/MHz 

20MHz+20MHz 

◦☻♥ⱶ 

24.9MHz 59.7MHz  - 13dBm/MHz 

59.7MHz 64.7MHz  - 25dBm/MHz 

 

( )  

─ ⅛╠ ─ ─ ─ ╕≢─

⌐ ⇔≡⁸◦☻♥ⱶ ⌐ ⌐ ∆ ≢№╢↓≤⁹

─ ⌐⅔™≡ ─ ╩ ⌐ ∆╢ ⌐№∫≡│⁸ ╙ ─

─ ┘ ╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

       

 ☻Ɑ◒♩ꜝⱶⱴ☻◒  

◦☻♥ⱶ   

2.5MHz◦☻♥ⱶ 3.75MHz 6.25MHz  - 5.25dBm/MHz 

MHz◦☻♥ⱶ 7.5MHz 12.5MHz  - 15.7dBm/MHz 

10MHz◦☻♥ⱶ 15MHz 25MHz  - 22dBm/MHz 

20MHz◦☻♥ⱶ 30MHz 50MHz  - 22dBm/MHz 

 

( ) ꜠Ⱨכ♃ 

─ ⅛╠ ─ ─ ─ ╕≢─

⌐ ⇔≡⁸◦☻♥ⱶ ⌐ ⌐ ∆ ≢№╢↓≤⁹ 



168 
 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒ ꜠Ⱨכ♃  

◦☻♥ⱶ   

2.5MHz◦☻♥ⱶ 3.75MHz 6.25MHz  - 10dBm/MHz 

MHz◦☻♥ⱶ 7.5MHz 12.5MHz  - 10dBm/MHz 

10MHz◦☻♥ⱶ 
15MHz 20MHz  - 25dBm/MHz 

20MHz 25MHz  - 30dBm/MHz 

20MHz◦☻♥ⱶ 
30MHz 35MHz  - 25dBm/MHz 

35MHz 50MHz  - 30dBm/MHz 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─

─ ─ ⅜ ∆╢ │⁸≥∟╠⅛ ™ ─ ╩ ∆╢⁹╕√⁸

─ ─ ─ ⅜ ─ ─ ≤ ∆╢

⁸∕─ ⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

⌐≈™≡⁸ ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢

│⁸ ⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡

꜠Ⱨכ♃⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─ ⌐╟∫≡

⇔⁸№╢™│ ╩ ╛ ꜠Ⱨכ♃─ ⌐╟∫≡ ∆╢↓≤ │

∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜≢

⅝╢⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒ ꜠Ⱨכ♃  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ   

MHz+ MHz 

◦☻♥ⱶ 

9.9MHz 14.7MHz  - 13dBm/MHz 

14.7MHz 19.7MHz  - 25dBm/MHz 

MHz+10MHz 

◦☻♥ⱶ 

12.475MHz 22.425MHz  - 13dBm/MHz 

22.425MHz 27.425MHz  - 25dBm/MHz 

10MHz+10MHz 

◦☻♥ⱶ 

14.95MHz 29.85MHz  - 13dBm/MHz 

29.85MHz 34.85MHz  - 25dBm/MHz 

MHz+20MHz 

◦☻♥ⱶ 

17.475MHz 37.425MHz  - 13dBm/MHz 

37.425MHz 42.425MHz  - 25dBm/MHz 

10MHz+20MHz 

◦☻♥ⱶ 

19.95MHz 44.85MHz  - 13dBm/MHz 

44.85MHz 49.85MHz  - 25dBm/MHz 

20MHz+20MHz 

◦☻♥ⱶ 

24.9MHz 59.7MHz  - 13dBm/MHz 

59.7MHz 64.7MHz  - 25dBm/MHz 

 

◖ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( )  

⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸ ⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─ ⌐╟

∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟∫≡ ∆╢↓≤ │∕
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╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜≢⅝

╢⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 2505MHz  - 13dBm MHz 

2505MHz 2530MHz  - 30dBm MHz 

2530MHz 2535MHz  - 25dBm MHz 

2535MHz 2655MHz  - 30dBm MHz 

2655MHz  - 13dBm MHz 

 ─℮∟ 2535MHz⅛╠ 2655MHz╕≢─ │⁸ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

  eMTC─ │⁸5MHz⁸10MHz ┘ 20MHz◦☻♥ⱶ─ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ ≈─ ≢

⇔≡™╢ ≢╙↓─ ╩ ∆╢↓≤⁹↓─ ⌐⅔™≡⁸ MHz+ MHz◦

☻♥ⱶ⌐№∫≡│ ∆╢ ≈─ ─ ─ ⅛

╠ ─ ⌐ ™ ─ ╕≢─ ─ ╩ ∆⁹ ⅜

─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⌐№∫≡│⁸ ∂⁹ ⅜19.7MHz ⁸

MHz+10MHz◦☻♥ⱶ⌐№∫≡│ ⅜27.425MHz ⁸10MHz+10MHz◦☻♥ⱶ

⌐№∫≡│ ⅜34.85MHz ⁸5MHz+20MHz◦☻♥ⱶ⌐№∫≡│

⅜ 42.425MHz ⁸10MHz+20MHz◦☻♥ⱶ⌐№∫≡│ ⅜ 49.85MHz ⁸

20MHz+20MHz◦☻♥ⱶ⌐№∫≡│ ⅜64.7MHz ⌐ ∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─ ─☻

ⱪꜞ▪☻ ⅜ ─ ─ ┘ ≤ ∆╢ │⁸

⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

( )  

⌐ ∆ ≢№╢↓≤⁹ 

─ ⌐⅔™≡ ─ ╩ ⌐ ∆╢ ⌐№∫≡│⁸ ╙ ─

─ ┘ ╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 2505MHz  - 13dBm MHz 
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2505MHz 2535MHz  - 42dBm MHz 

2535MHz 2655MHz  - 22dBm MHz 

2655MHz  - 13dBm MHz 

 ─℮∟ 2535MHz⅛╠ 2655MHz╕≢─ │⁸ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

 

( ) ꜠Ⱨכ♃ 

⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸ ⌐ √∫≡ ꜠Ⱨכ♃⌐ ╡ ≡╢ ─ ♇꜡Ⱪ☻כ♁ꜞ

◒ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ꜠Ⱨכ♃─

⌐╟∫≡ ∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─

≢─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ꜠Ⱨכ♃  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 2505MHz  - 13dBm MHz 

2505MHz 2530MHz  - 30dBm MHz 

2530MHz 2535MHz  - 25dBm MHz 

2535MHz 2655MHz  - 30dBm MHz 

2655MHz  - 13dBm MHz 

 ─℮∟ 2535MHz⅛╠ 2655MHz╕≢─ │⁸ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─ ─☻ⱪ

ꜞ▪☻ ⅜ ─ ─ ┘ ≤ ∆╢ │⁸

⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

◘ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( )  

╩ ≢ ⇔√ ≢⁸ ⅛╠1♅ꜗⱠꜟ ┘2♅ꜗⱠꜟ ╣√

╩ ─ ╟╡ 30dB ™ ≢ ⅎ√ ⌐⅔™≡ ∆╢

─ ⅜⁸ ─ ─ ┘ ♅ꜗⱠꜟ ─

≢№╢↓≤⁹ 

( )  

≤ ≤∆╢⁹ 

 

◦ ╩ ⇔≡™⌂™≤⅝─  

( )  

- 30dBm  
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( )  

- 30dBm  

( ) ꜠Ⱨכ♃ 

- 30dBm  

 

☻  

⌐⅔™≡⁸ ⌐≡⁸ 

1GHz ─≤⅝4nW  

1GHz ─≤⅝20nW  

≢№╢↓≤⁹ 

 

☿ ꜠Ⱨכ♃ ─╖  

ה ⅛╠5MHz ╣√ ⌐⅔™≡⁸ 35dB ≢№╢↓≤⁹ 

ה ⅛╠10MHz ╣√ ⌐⅔™≡⁸ 20dB ≢№╢↓≤⁹ 

ה ⅛╠40MHz ╣√ ⌐⅔™≡⁸ 0dB ≢№╢↓≤⁹ 

 

(2)   

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

┘ ꜠Ⱨכ♃ fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐

≢ ⌂ ─ ∑≢ ⇔√ ⌐⅔™≡⁸ ↔≤⌐►⅛╠◌⌐ ╘

╢ ╩ √∆↓≤≤∆╢⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢

│⁸↓─ ╡≢⌂™⁹ 

 

▬ eMTC 

        ⌐≈™≡│⁸ MHz⁸10MHz ┘20MHz─ ◦☻♥ⱶ─ ─ ∆

╢ ◒♇꜡Ⱪ☻כ♁ꜞ 1.08MHz ─ ≢ ∆╢↓≤≤⇔⁸►⅛╠◐⌐ ╘╢ ◦

☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢

│⁸↓─ ╡≢⌂™⁹ 

⌐≈™≡│⁸►⅛╠◐⌐ ╘╢ MHz⁸10MHz ┘ 20MHz─ ◦☻♥ⱶ─

╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─

╡≢⌂™⁹ 

 

►  

│⁸QPSK ≢ ↕╣√ ╩ ─ ⱪ♇♩─95%כꜟ☻ ≢

∆╢√╘⌐ ⌂ ≢ ⇔√ ≢№╡ ⌐⅔™≡⁸

⌐ ∆ ≢№╢↓≤⁹ 

 

 - 94dBm  

eMTC  - 101dBm  

 - 101.5dBm  

꜠Ⱨכ♃ - 94dBm ─╖  
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◄ ☻ⱪꜞ▪☻꜠☻ⱳfi☻ 

☻ⱪꜞ▪☻꜠☻ⱳfi☻│⁸ ─ ≢ ╩ ∆╢

─ ≢№╡⁸ ─ ≢ ≤ ╩ ⅎ√≤⅝⁸QPSK≢ ↕╣√

╩ ─ ⱪ♇♩─95%כꜟ☻ ≢ ≢⅝╢↓≤⁹ 

 

 +9dB⁸ - 44dBm 

 +6dB⁸ - 45dBm 

꜠Ⱨכ♃  +9dB⁸ - 44dBm 

─╖  

 

○ ♅ꜗⱠꜟ  

♅ꜗⱠꜟ │⁸ ∆╢ ─ ⌐ ↕╣√ ─ ≢

╩ ∆╢ ─ ≢№╡⁸ ─ ≢ ≤ ─

╩ ⅎ√≤⅝⁸QPSK≢ ↕╣√ ╩ ─ ⱪ♇♩─95%כꜟ☻

≢ ≢⅝╢↓≤⁹ 

 

 +14dB⁸ - 54.5dBm 

 +6dB⁸ - 52dBm 

꜠Ⱨכ♃  +14dB⁸ - 54.5dBm 

─╖  

 

◌  

3 ─ ⌐№╢ ⅜ ⇔™2≈─ │ ⅜ ↕╣√

─ ≢ ╩ ∆╢ ─ ≢№╡⁸ ─ ≢ ≤ 3

╩ ∏╢ ⌐№╢ ≤ ─2≈─ ╩ ⅎ√≤⅝⁸QPSK≢

↕╣√ ╩ ─ ⱪ♇♩─95%כꜟ☻ ≢ ≢⅝╢↓≤⁹ 

 

+9dB 

♅ꜗⱠꜟ   - 46dBm 

♅ꜗⱠꜟ   - 46dBm 

+6dB 

♅ꜗⱠꜟ   - 52dBm 

♅ꜗⱠꜟ   - 52dBm 

꜠Ⱨכ♃ +9dB 

♅ꜗⱠꜟ   - 46dBm 

♅ꜗⱠꜟ   - 46dBm 

─╖  

 

◐ ⌐ ∆╢ ─  

⌐⅔™≡⁸ ⅛╠ ↕╣╢  
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9kHz⅛╠150kHz    - 54dBm/kHz  

150kHz⅛╠30MHz   - 54dBm/10kHz  

30MHz⅛╠1000MHz  - 54dBm/100kHz  

1000MHz ⅎ        - 47dBm/MHz  

 

(3)  ∕─ ⌂ ꜠Ⱨכ♃─╖  

▪ ⇔≡ ─ ╩ ≤∆╢√╘─  

─ ≢№╢ ⅛╠─ ╩ ↑╢↓≤⌐╟∫≡ ⌐ ↕╣╢

─ ─╖╩ ∆╢ ↓≤⁹ 

▬ ∕─ ⁸ ≤⇔≡ ⌂ ─╖  

─ ─ ┼─ ╩ ∆╢√╘─ ╩ ∆╢↓≤⁹ 

 

  

 ⁸  

XGP─ │⁸ ≢ ↕╣≡™╢ ⌐ ∏╢↓≤⅜ ≢№╢⅜⁸ ⁸

IEC ─ ⌂ ╩ ╕ⅎ≡ ∆╢↓≤⅜ ╕⇔™⁹ 

XGP│⁸ ─ MIMO╛▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫ ─ ─

╗ ╩ ∆╢ ⅜ ≢№╢≤ ⅎ╠╣╢√╘⁸ ─ ╩

≤⇔√ ≤⇔≡™╢⁹ 

  

(1)  

▪ ─  

╩ ⇔√ ≢⁸ ╩ ™≡ Ᵽכ☻♩ ⌐№∫≡

│Ᵽכ☻♩ ─ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐

⇔⁸∕╣∙╣─ ─℮∟ ⅜ ≤⌂╢ ╩ ─ ≤∆╢↓≤⅜

≢№╢⁹√∞⇔⁸ ─ ⌐ ⇔≡™╢ ⅜ ↕╣√ ⌐│ ─

⌐≡ ∆╢↓≤⅜≢⅝╢⁹ 

╕√⁸ ─ ╩ ™╢ │ ≤⇔≡ ∆╢↓≤⅜≢⅝

╢⁹ 

 

▬  

511ⱦ♇♩ 2 ⁹ ╩ ≤⇔≡

ⅎ√≤⅝⌐ ╠╣╢☻Ɑ◒♩ꜟ ─ ╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡

⇔⁸☻Ɑ◒♩ꜟ ─ ┘ ⌐⅔↑╢ ─ ⅜⁸∕╣∙╣ ─0.5%≤

⌂╢ ╩ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸

∕╣∙╣─ ⌐≡ ⇔√ ─℮∟ ≤⌂╢ ╩ ≤∆╢↓

≤⅜ ≢№╢⁹ 

√∞⇔⁸ ↔≤⌐ ∆╢ ⅜ ⌂╢ │⁸ ╩ ↕╣

√ RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡ ∆╢↓≤⅜

≢№╢⁹ 

⌐⅔™≡ ─ ⅛╠ ⇔√ ╩ ⌐ ∆╢ │⁸ ╩
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⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

►  

╩ ⌐ ⅎ√≤⅝─ ╩⁸ ╩ ™

≡ ∆╢⁹ 

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐

≡ ⇔√ ─ ╩ ≤∆╢↓≤⁹ 

╕√⁸ ⌐╟╡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢

│⁸ ⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢

╩ ⇔⁸∕─ ⌐ ─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№

╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫ ₁─ ─ ┘ ╩ ∆╢↓

≤⌐╟∫≡ ─ ╩ ∆╢╙─≢№∫≡⁸ ─ ─ ╩ ↕∑√

⁸ ─ ─ ╩ ↕∑╢↓≤⌐╟∫≡⁸ ─ ╩ ⌐

∆╢ ╩ ∆╢╙─⁹ ─ ⌐№∫≡│⁸ ─ ⅜ ≤⌂╢ ⌐≡

∆╢↓≤⁹ 

⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐

⇔√ ≢ ╩ ℮↓≤⁹ 

 

◄ ♅ꜗⱠꜟ  

╩ ≤⇔⁸Ᵽכ☻♩ ⌐№∫≡│⁸ ─ ♅ꜗⱠꜟ

─ ⌐≈™≡☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™⁸ ⅜1◘fiⱪꜟ №√╡1

─Ᵽכ☻♩⅜ ╢╟℮⌐⇔⁸Ⱨכ◒ ⁸ⱴ♇◒☻ⱱכ⸗♪ꜟכ♪≢ ∆╢⁹

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡

⇔√ ─ ╩ ♅ꜗⱠꜟ ≤∆╢↓≤⁹ ⌐№∫≡│⁸

│☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ─ ♅ꜗⱠꜟ ─ ╩ ⇔⁸∕╣

∙╣─ ─ ╩ ♅ꜗⱠꜟ ≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ

♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢

─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

╕√⁸ ─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√

≢ ╩ ℮↓≤⁹ ⌐ ─ ⌐ √⌂™ │⁸

⌐ ∂√ ╩ 10log ≢ ⇔√ ╩ ≤╖⌂⇔≡ ∆╢↓≤⅜ ≢№

╢⁹ 

 

○ ☻Ɑ◒♩ꜟⱴ☻◒ 

╩ ≤⇔≡ ⅎ√≤⅝─ ─ ─ Ᵽ

♩☻כ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆

╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪

♫ꜝ▬◙─ │ ╟╡ ↄ⇔≡ ⇔ ─ ⌐

∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─

╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 
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╕√⁸ ─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√

≢ ╩ ℮↓≤⁹ 

 

 

◌ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ │⁸ ─≤⅔╡≤∆╢↓≤⅜ ≢

№╢⁹ 

↓─ ⌐⅔™≡⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ╩ ℮

⌐≈™≡│⁸ ⌂ ╡ 9kHz⅛╠ 110GHz╕≢≤∆╢↓≤⅜ ╕⇔™⅜⁸ ─ │

30MHz⅛╠ 5 ╕≢≤∆╢↓≤⅜≢⅝╢⁹ 

╩ ≤⇔≡ ⅎ√≤⅝─ ─ Ᵽכ☻♩

⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡

⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙

─ │ ⌐ ∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠

─♫♥fi▪כ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢ ─ ⅜

≤⌂╢ ≢ ∆╢↓≤⁹ 

╕√⁸ ─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√

≢ ╩ ℮↓≤⁹ 

 

◐ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

┘  

╩ ≢ ⇔≡™╢ ⌐⅔™≡⁸ ⅛╠1♅ꜗⱠꜟ ┘2♅ꜗⱠ

ꜟ ╣√ ╩ ─ ≢ ⅎ√ ⌐⅔™≡ ∆╢ ─

╩ ∆╢⁹ 

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐

≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥

♫─ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂

╢ ≢ ∆╢↓≤⁹ 

╕√⁸ ─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√

≢ ╩ ℮↓≤⁹⌂⅔ ⇔√ ⌐╟╢ ─ ⁸

≤∆╢ ⅛╠ ╙ ╣√ ─ ⅛╠ ♅ꜗⱠꜟ ┘ ♅ꜗⱠꜟ ╣√

╩ ─ ≢ ⅎ√ ⌐⅔™≡ ∆╢ ─ ╩ ∆

╢⁹╕√ ⌂ ⌐╟╢ ─ ⁸ ≤⌂╢ ⅛╠

♅ꜗⱠꜟ╕√│ ♅ꜗⱠꜟ ╣√ ⌐ ─ ↕╣╢ ⅜ ↕╣≡™

╢ │⁸ ≤∆╢⁹ 

 

◒ ╩ ⇔≡™⌂™≤⅝─  

╩ ⇔≡™⌂™ ⌐⅔™≡⁸ ─ ─ ─ ╩

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ╩ ⇔≡™⌂
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™≤⅝─ ≤∆╢↓≤⁹ 

 

◔  

Ᵽכ☻♩ ╡ ⇔ ┘ Ᵽכ☻♩  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ ╩ ≤⇔≡⁸ ╩ 0Hz ♀꜡

☻Ɽfi ≤⇔≡ ∆╢⁹√∞⇔⁸ ⌂ ⅜ ╠╣⌂™ │⁸

╩ ⱪכ◖☻꜡◦○™ │⁸ ◌►fi♃ ─ ╩ ™≡ ∆╢↓≤⅜ ╕

⇔™⁹↓─ ⌐⅔™≡⁸ ─ ╩ ∆╢ │ ╩ ↕╣√

RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡ ∆╢↓≤⅜ ≢№╢⁹ 

 

(2)  

▪  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─ ─☻

♩♇ⱪכꜟ ⌐⌂╢≤⅝─ ≢ ⇔√ ≢№╡ ⌐⅔™≡

≢№╢↓≤⁹ 

 

▬ ☻ⱪꜞ▪☻꜠☻ⱳfi☻ 

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ╩ ≢ ↕

╣╢ ꜠ⱬꜟ≤⇔≡⁸ ╩ ⇔⁸ ─ ♩♇ⱪכꜟ☻─ ≢

≢⅝╢↓≤╩ ∆╢⁹ 

 

► ♅ꜗⱠꜟ  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠ ∆╢

─ ⌐ ↕╣√ ╩ ≤⇔ ≢ ↕╣╢ ꜠ⱬꜟ

≤⇔≡⁸ ─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

◄  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠3

─ ⌐№╢ ⅜ ⇔™ ≤⇔≡ ♅ꜗⱠꜟ ─ ≤ ♅ꜗ

Ⱡꜟ ─ ─2≈─ ╩ ≢ ↕╣╢ ꜠ⱬꜟ≤⇔≡⁸

─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

○ ⌐ ∆╢ ─  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ⌐ ∆╢

─ ≤∆╢↓≤⁹ 

↓─ ⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │⁸ ⌐ ∆╢↓≤⅜

≢№╢⁹ 
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 ꜠Ⱨכ♃  

꜠Ⱨכ♃⌐│ ╡ ≤ ╡ ─ ≈─ ⌂╢

⅜ ∆╢ ⁸ ≢│ ╡ ≤ ╡ ╩∕╣∙╣ ∆╢ ⅜№╢⁹╕√⁸ ≢

↕╣≡™╢ ⌐ ∏╢↓≤⅜ ≢№╢⅜⁸ ⁸ IEC ─

⌂ ╩ ╕ⅎ≡ ∆╢↓≤⅜ ╕⇔™⁹ 

 

(1)  

▪ ─  

─ ⅛╠ ╩ ⇔√ ≢⁸ ╩

™≡ Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─ ∆╢⁹ ─ ╩ ∆

╢ │ ⌐ ⇔⁸∕╣∙╣─ ─℮∟ ⅜ ≤⌂╢ ╩

≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸ ─ ⌐ ⇔≡™╢

⅜ ↕╣√ │ ─ ⌐≡ ∆╢↓≤⅜≢⅝╢⁹╕√⁸

─ ╩ ™╢ │⁸ ≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

▬  

─ ⅛╠ 511 ⱦ♇♩2 

⁹ ⌐╟╡ ╩⅛↑√ ╩ ≤⇔≡ ⅎ⁸ ╩ ⅜

≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹↓─≤⅝⌐ ╠╣╢☻Ɑ◒♩ꜟ ─

╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡ ⇔⁸☻Ɑ◒♩ꜟ ─ ┘ ⌐⅔

↑╢ ─ ⅜⁸∕╣∙╣ ─0.5%≤⌂╢ ╩ ∆╢⁹ ─

╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ─℮∟ ≤⌂╢ ╩

≤∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ⇔√ ╩ ⌐

∆╢ │⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

►  

─ ⅛╠ ⌐╟╡ ╩⅛↑√ ╩

≤⇔≡ ⅎ⁸ ╩ ⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ⇔⁸∕

─≤⅝─ ╩ ╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ╩ ≤∆╢↓≤⅜ ≢№╢⁹╕√⁸

⌐≡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸

⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢ ╩ ⇔⁸

∕─ ⌐ ─ ╩ ∂╢↓≤⌐╟╡ ≤∆╢↓≤⅜≢⅝╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◄  

⅛╠ ≢ ╘╠╣√ ∞↑ ╣√ ⌐⅔™

≡⁸ ─ ⅛╠ ╩ ⅎ⁸ ꜠ⱬꜟ⌐ ∆╢
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꜠ⱬꜟ─ ╩ ≤∆╢⁹⌂⅔⁸ ⅜ ≤⌂╢ ≢ ∆╢

≤ ⅜ ≤⌂╢ ⅛╠ ™꜠ⱬꜟ≢ ∆╢ ≢ ∆╢⁹ 

 

○ ♅ꜗⱠꜟ ⅎ™  

─ ⅛╠ ⌐╟╡ ╩⅛↑√ ╩

≤⇔≡ ⅎ⁸ ╩ ⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹

Ᵽכ☻♩ ⌐№∫≡│⁸ ─ ♅ꜗⱠꜟ ─ ⌐≈™≡☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙ ╩ ™⁸ ⅜1 ◘fiⱪꜟ №√╡1 ─Ᵽכ☻♩⅜ ╢╟℮⌐⇔⁸Ⱨ

◒כ ⁸ⱴ♇◒☻ⱱכ⸗♪ꜟכ♪≢ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ♅ꜗⱠꜟ ⅎ

™ ≤∆╢↓≤⁹ ⌐№∫≡│⁸ │☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩

™≡ ─ ♅ꜗⱠꜟ ─ ╩ ⇔⁸∕╣∙╣─ ─ ╩ ♅ꜗⱠ

ꜟ ⅎ™ ≤∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◌ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

─ ⅛╠ ⌐╟╡ ╩⅛↑√ ╩

≤⇔≡ ⅎ⁸ ╩ ⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹↓─

≤⅝─ ─ ─ Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓

≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │ ╟╡ ↄ⇔

≡ ⇔ ─ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◐ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ │⁸ ─≤⅔╡≤∆╢↓≤⅜ ≢

№╢⁹↓─ ⌐⅔™≡⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ╩ ℮

⌐≈™≡│⁸ ⌂ ╡9kHz ⅛╠110GHz ╕≢≤∆╢↓≤⅜ ╕⇔™⅜⁸ ─

│30MHz ⅛╠ 5 ╕≢≤∆╢↓≤⅜≢⅝╢⁹ ─ ⅛

╠ ⌐╟╡ ╩⅛↑√ ╩ ≤⇔≡ ⅎ⁸ ╩

⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹↓─≤⅝─ ─

Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ◙╩ ™≡

∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ

▪♫ꜝ▬◙─ │ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 
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(2)  

▪ ⌐ ∆╢ ─  

╩ ⌐⇔⁸ ⌐ ↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸

╩ ⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢

⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ ─ ╩ ∆╢ │⁸

⌐ ⇔⁸∕╣∙╣─ ─ ╩ ⌐ ∆╢ ─ ≤∆╢↓≤⁹ 

 

(3) ⇔≡ ─ ╩ ≤∆╢√╘─ ─  

─™∏╣⅛─ ⌐≡ ∆╢⁹ 

( ) ∆╢ ─℮∟⁸ ◦☻♥ⱶ─ │ ⅛╠─ ─╖╩

∆╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 

( ) ⅛╠─ ⌐╟╡⁸꜠Ⱨכ♃─ ⅜ 0dB ⇔≡™╢↓

≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢↓≤⁹ 

 

(4) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸▪ ┘▬─ ⌐╟╢╒⅛⁸▪ ┘

▬─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜ ╢⁹ 

 

 ꜠Ⱨכ♃  

꜠Ⱨכ♃⌐│ ╡ ≤ ╡ ─ ≈─ ⌂╢

⅜ ∆╢ ⁸ ≢│ ╡ ≤ ╡ ╩∕╣∙╣ ∆╢ ⅜№╢⁹╕√⁸ ≢

↕╣≡™╢ ⌐ ∏╢↓≤⅜ ≢№╢⅜⁸ ⁸ IEC ─

⌂ ╩ ╕ⅎ≡ ∆╢↓≤⅜ ╕⇔™⁹ ─ MIMO ╛▪♄ⱪ♥▫Ⱪ▪꜠כ

▪fi♥♫ ─ ─ ╗ ╩ ∆╢ ⅜ ≢№╢≤ ⅎ╠╣

╢√╘⁸ ─ ╩ ≤⇔√ ≤⇔≡™╢⁹ 

 

(1)  

▪ ─  

╩ ⇔√ ≢⁸ ╩ ™≡ Ᵽכ☻♩ ⌐№∫≡

│Ᵽכ☻♩ ─ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐

⇔⁸∕╣∙╣─ ─℮∟ ⅜ ≤⌂╢ ╩ ─ ≤∆╢↓≤⅜

≢№╢⁹√∞⇔⁸ ─ ⌐ ⇔≡™╢ ⅜ ↕╣√ ⌐│ ─

⌐≡ ∆╢↓≤⅜≢⅝╢⁹╕√⁸ ─ ╩ ™╢

│ ≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

▬  

511 ⱦ♇♩2 ⁹ ╩ ≤⇔≡

ⅎ√≤⅝⌐ ╠╣╢☻Ɑ◒♩ꜟ ─ ╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡

⇔⁸☻Ɑ◒♩ꜟ ─ ┘ ⌐⅔↑╢ ─ ⅜⁸∕╣∙╣ ─0.5%≤

⌂╢ ╩ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸

∕╣∙╣─ ⌐≡ ⇔√ ─℮∟ ≤⌂╢ ╩ ≤∆╢↓
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≤⅜ ≢№╢⁹√∞⇔⁸ ↔≤⌐ ∆╢ ⅜ ⌂╢ │⁸

╩ ↕╣√RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡

∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ⇔√ ╩ ⌐

∆╢ │⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

►  

╩ ⌐ ⅎ√≤⅝─ ╩⁸ ╩ ™

≡ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ≤∆╢↓≤⁹╕√⁸ ⌐╟╡

∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸ ⅜ ≤⌂╢

Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢ ╩ ⇔⁸∕─ ⌐

─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠

♫♥fi▪כ ₁─ ─ ┘ ╩ ∆╢↓≤⌐╟∫≡ ─ ╩

∆╢╙─≢№∫≡⁸ ─ ─ ╩ ↕∑√ ⁸ ─ ─ ╩

↕∑╢↓≤⌐╟∫≡⁸ ─ ╩ ⌐ ∆╢ ╩ ∆╢╙─⁹ ─

⌐№∫≡│⁸ ─ ⅜ ≤⌂╢ ⌐≡ ∆╢↓≤⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◄ ♅ꜗⱠꜟ ⅎ™  

╩ ≤⇔⁸Ᵽכ☻♩ ⌐№∫≡│⁸ ─ ♅ꜗⱠꜟ

─ ⌐≈™≡☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™⁸ ⅜1 ◘fiⱪꜟ №√╡1 

─Ᵽכ☻♩⅜ ╢╟℮⌐⇔⁸Ⱨכ◒ ⁸ⱴ♇◒☻ⱱכ⸗♪ꜟכ♪≢ ∆╢⁹

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡

⇔√ ─ ╩ ♅ꜗⱠꜟ ⅎ™ ≤∆╢↓≤⁹ ⌐№∫≡│⁸

│☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩ ™≡ ─ ♅ꜗⱠꜟ ─ ╩ ⇔⁸

∕╣∙╣─ ─ ╩ ♅ꜗⱠꜟ ⅎ™ ≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸

▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢

─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

○ ☻Ɑ◒♩ꜟⱴ☻◒ 

╩ ≤⇔≡ ⅎ√≤⅝─ ─ ─ Ᵽ

♩☻כ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆

╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪

♫ꜝ▬◙─ │ ╟╡ ↄ⇔≡ ⇔ ─ ⌐

∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─

╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 
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꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

 

◌ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ │⁸ ─≤⅔╡≤∆╢↓≤⅜ ≢

№╢⁹↓─ ⌐⅔™≡⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ╩ ℮

⌐≈™≡│⁸ ⌂ ╡9kHz ⅛╠110GHz ╕≢≤∆╢↓≤⅜ ╕⇔™⅜⁸ ─

│30MHz ⅛╠ 5 ╕≢≤∆╢↓≤⅜≢⅝╢⁹ ╩

≤⇔≡ ⅎ√≤⅝─ ─ Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─

╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ─ ≤

∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │ ⌐

∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸

─ ╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂╢ ≢ ∆╢↓

≤⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◐ ╩ ⇔≡™⌂™≤⅝─ ⅎ™  

╩ ⇔≡™⌂™ ⌐⅔™≡⁸ ─ ─ ─ ╩

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ╩ ⇔≡™⌂

™≤⅝─ ⅎ™ ≤∆╢↓≤⁹ 

 

◒  

Ᵽכ☻♩ ╡ ⇔ ┘ Ᵽכ☻♩  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ ╩ ≤⇔≡⁸ ╩ 0Hz ♀꜡

☻Ɽfi ≤⇔≡ ∆╢⁹√∞⇔⁸ ⌂ ⅜ ╠╣⌂™ │⁸

╩ ⱪ╕√│⁸כ◖☻꜡◦○™ ◌►fi♃ ─ ╩ ™≡ ∆╢↓≤⅜

╕⇔™⁹↓─ ⌐⅔™≡⁸ ─ ╩ ∆╢ │ ╩ ↕╣

√RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡ ∆╢↓≤⅜ ≢№

╢⁹ 

 

(2)  

▪  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─ ─☻

♩♇ⱪכꜟ ⌐⌂╢≤⅝─ ≢ ⇔√ ≢№╡ ⌐⅔™≡

≢№╢↓≤⁹ 
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▬ ☻ⱪꜞ▪☻꜠☻ⱳfi☻ 

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ╩ ≢ ↕

╣╢ ꜠ⱬꜟ≤⇔≡⁸ ╩ ⇔⁸ ─ ♩♇ⱪכꜟ☻─ ≢

≢⅝╢↓≤╩ ∆╢⁹ 

 

► ♅ꜗⱠꜟ  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠ ∆╢

─ ⌐ ↕╣√ ╩ ≤⇔ ≢ ↕╣╢ ꜠ⱬꜟ

≤⇔≡⁸ ─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

◄  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠ 3 

─ ⌐№╢ ⅜ ⇔™ ≤⇔≡ ♅ꜗⱠꜟ ─ ≤ ♅

ꜗⱠꜟ ─ ─2≈─ ╩ ≢ ↕╣╢ ꜠ⱬꜟ≤⇔≡⁸

─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

○ ⌐ ∆╢ ─  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ⌐ ∆╢

─ ≤∆╢↓≤⁹↓─ ⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │⁸ ⌐

∆╢↓≤⅜ ≢№╢⁹ 

 

 

(3) ⇔≡ ─ ╩ ≤∆╢√╘─ ─  

─™∏╣⅛─ ⌐≡ ∆╢⁹ 

( ) ∆╢ ─℮∟⁸ ◦☻♥ⱶ─ │ ⅛╠─ ─╖╩

∆╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 

( ) ⅛╠─ ⌐╟╡⁸꜠ Ⱨכ♃─ ⅜ ⇔≡™╢↓≤╩☻Ɑ◒♩ꜟ

▪♫ꜝ▬◙ ⌐≡ ∆╢↓≤⁹ 

 

(4) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸▪ ┘▬─ ⌐╟╢╒⅛⁸▪ ┘

▬─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜ ╢⁹ 

 

 ≤⇔≡ ⌐ ╘╠╣╢ ⌂  

81 ₈ ─ ₉─℮∟₈2GHz ⌐⅔↑

╢ IMT- 2000 TDD ─ ₉ 17 5 30 ─ ⌐╟╡ ↕╣√

⌂ ⌐ ∏╢╙─≤∆╢⁹√∞⇔⁸ (1) ⅛╠(3)⌐≈™≡│⁸ ⌐ ∆ ⌂



183 
 

≤∆╢⁹ 

 

(1) ♃▬Ⱶfi◓ 

♃▬Ⱶfi◓│⁸ ⅛╠ ⇔√ⱨ꜠כⱶ⌐ ↕∑⁸⅛≈ ⅛╠

↕╣╢♅ꜗⱠꜟ⅔™≡ ╩ ∆╢╙─≤⇔⁸∕─ ─ ─ │±208ns

eMTC⌐⅔™≡│⁸±130ns ─ ⌐№╢↓≤⁹ 

 

(2) ꜝfi♄ⱶ▪◒☿☻  

▪ ꜝfi♄ⱶ▪◒☿☻ ─ │⁸ ⅛╠─ ⌐ ⇔≡ ℮╙─≢№

╢↓≤⁹ 

▬ ꜝfi♄ⱶ▪◒☿☻ ╩ ⇔√ ⁸ ⅛╠1.2 eMTC⌐⅔™≡│⁸0.403

⌐ ♅ꜗⱠꜟ╩ ∆╢ ╩ ⇔√ │⁸ ↕╣√ ♅ꜗⱠꜟ⌐

⅔™≡ ─ ╩ ∆╢╙─≢№╢↓≤⁹ 

► ⅛╠─ ♅ꜗⱠꜟ╩ ∆╢ ⅜ ≢⅝⌂⅛∫√ ⌐№∫≡│⁸

⌂ ─ ⌐( ) ─ ╩ ℮╙─≢№╢↓≤⁹√∞⇔⁸↓─ ─ │

200 ╩ ⅎ≡│⌂╠⌂™⁹ 

 

(3) ⌐ ꜠ⱬꜟ╩ ∆╢  

⅛╠ ↕╣√ ⌐ ≠⅝⁸ ─ ↕╣√ ─ ꜠ⱬꜟ⌐

≈™≡ ╩ ™⁸ ─ ꜠ⱬꜟ⅜ ⅛╠ ↕╣√ ╩ √∆ │⁸

∕─ ╩ ⌐ ∆╢ ╩ ∆╢↓≤⁹ 

 

 ∕─  

≢│⁸ ▬fi♃כⱨ▼כ☻─ ╛ ⌐ ↑√ ⅜ ⅝

⅝ ╦╣≡™╢↓≤⅛╠⁸ ⁸↓╣╠─ ⌂ ╩ ╕ⅎ≈≈⁸ ⌂ ⅜

⌂ ⌐≈™≡⁸ ⌂ ╩ ⌐ ∆╢ ⅛╠⁸ ⅛≈ ╛⅛⌐

─ ╩ ⌐ ⇔≡™ↄ↓≤⅜ ╕⇔™⁹ 
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л  

⸗Ᵽ▬ꜟ ◦☻♥ⱶ │⁸ 2038 ₈ ⸗Ᵽ▬ꜟ

◦☻♥ⱶ─ ₉ 28 10 12 ─℮∟₈LTE- Advanced ─

⌐ ∆╢ ₉⌐≈™≡⁸ ─≤⅔╡ ╡╕≤╘√⁹ 

LTE- Advanced ( TDD)─ │⁸ 28 24 ↑ ₈

─ ₉─℮∟₈ ◦☻♥ⱶ LTE- Advanced

─ ⌐ ∆╢ ₉ 24 ↑ 81 ╩

⌐ ╩ ∫√╙─≢№╢⁹ 
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⸗Ᵽ▬ꜟ ◦☻♥ⱶ   

( )  

           

 

 

     

 

 

     

 

      CTO 

   ▬fiⱨ◊◦♥▫  

ⁿ   KDDI    

ⁿ   ▬fi♥ꜟ   

ⁿ   NTT♪◖⸗  

ⁿ   ♁♬כ  R&Dⱪꜝ♇♩ⱨ◊כⱶ ♦Ᵽ▬☻&ⱴ♥

ꜞ▪ꜟ    

ⁿ      

 

ⁿ     

ⁿ   Ɽ♫♁♬♇◒ ☼fiꜛ◦כꜙꜞ♁◖◄   

 

ⁿ   ☿fi♃כ  

2   

ⁿ ₁     

ⁿ     

 

ⁿ    ה   

ⁿ   ♁ⱨ♩Ᵽfi◒   

ⁿ   ♀꜡♇◒☻  Ɽ⁸כ♫♩כ ☿◐ꜙꜞ♥

▫  ⁸GLOCOM  

ⁿ   Ⱪ꜡כ♪Ᵽfi♪♃꞉כ   

CEO 

ⁿ    ה  

ⁿ   Ɽ♫♁♬♇◒    

CTO   

29 5 19  
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  ⸗Ᵽ▬ꜟ ◦☻♥ⱶ  

◖fi☿ⱪ♩   
 

( )  

29 7 6  

           

      

 

    ꞉▬ꜘ꜠☻◖Ⱶꜙ♬◔כ◦ꜛfi

☿fi♃כ  

   ▬fiⱨ◊◦♥▫  

    ◦☻♥ⱶ  ◦☻♥

ⱶ◄fi☺♬▪ꜞfi◓☿fi♃כꜟ◓ כⱪ 

 

כ♬♁     R&Dⱪꜝ♇♩ⱨ◊כⱶ  

 

   ♁ⱨ♩Ᵽfi◒    

   ⸗Ᵽ▬ꜟ ⱨ◊כꜝⱶ  /  

  

     

   ▬fi♥ꜟ  ♦Ᵽ▬☻ ꜟⱣכ꜡◓ 

꞉▬ꜘ꜠☻  כ♃◒꜠▫♦  

  ╝⅛╡  Ⱡ♇♩꞉כ◒  

 

   NTT♪◖⸗   

    Ⱡ♇♩꞉כ◒ⱦ☺Ⱡ☻  ⱪꜞfi

◦Ɽꜟ◄fi☺♬▪ 

    ♥꜠◖ⱶ◐ꜗꜞ▪ⱦ☺Ⱡ☻ꜚ♬♇♩ 

 

   ◕○Ⱡ♇♩꞉כ◒☻  

   Ɽ♫♁♬♇◒  AVCⱠ♇♩꞉כ◒☻   

 

   ⱦ☺Ⱡ☻    

   KDDI   ⸗Ᵽ▬ꜟ  ◦♬

 כ♃◒꜠▫♦▪
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  ⸗Ᵽ▬ꜟ ◦☻♥ⱶ  

  

 

( )  

           

      

 

    ꞉▬ꜘ꜠☻◖Ⱶꜙ♬◔כ◦ꜛfi

☿fi♃כ  

   Ɽ♫♁♬♇◒  ◖Ⱡ◒♥▫♇♪♁ꜞꜙכ◦ꜛfi

☼  ▬ⱡⱬכ◦ꜛfi☿fi♃כꜙꜞ♁ כ◦ꜛfi

  

    ♥꜠◖ⱶ◐ꜗꜞ▪ⱦ☺Ⱡ☻ꜚ♬♇♩ 

꞉▬ꜘ꜠☻Ⱡ♇♩꞉כ◒  ◦♬▪◄◐☻Ɽכ♩ 

    ◦☻♥ⱶ  ◦☻♥

ⱶ◄fi☺♬▪ꜞfi◓☿fi♃כꜟ◓ כⱪ 

 

   ♥꜠◖ⱶ◄fi☺♬▪ꜞfi◓☿fi♃כ 

  

כꜟ◓     

ⱪ  

   ♁ⱨ♩Ᵽfi◒    

כ♬♁      ◖Ⱡ◒♥▫ⱦ♥▫  

 

   ◒▪ꜟ◖ⱶ☺ꜗⱤfi   

   NTT♪◖⸗   

    Ⱡ♇♩꞉כ◒ⱦ☺Ⱡ☻  ⱪꜞfi

◦Ɽꜟ◄fi☺♬▪ 

   ⱦ☺Ⱡ☻    

   KDDI   ⸗Ᵽ▬ꜟ  ◦♬

 כ♃◒꜠▫♦▪

29 5 31  
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189 
 

 ≢ ⇔√ ◦☻♥ⱶ─☻Ɑ♇◒  

 ◦☻♥ⱶ─☻Ɑ♇◒ 

 ─☻Ɑ♇◒ 

 

▪ ─ ☻Ɑ♇◒ 

  

 ⁸ ⁸  

 
β

 

 
β

 

 

  

  β1 ITU-R ꜠ⱳכ♩ SA.2320 

  β2 ☿fi♃כ 40 (2007 3 ) 

 

▬ ─☻Ɑ♇◒ 

 β  

 ⁸ ⁸ 

 
▪fi♥♫   
▪fi♥♫   

▪fi♥♫Ɽ♃כfi   

ITU- R F.1245- 1  
▪fi♥♫   

β β
  

-
β  /  

 

β  /  
 

  

  β1 ITU-R SA.1027 

β2 1 1 ⸗♦ꜟ≢│⁸Short-term⁸ ≢│ Long-term─ ╩  

  β3 ─ │ ITU-R ꜠ⱳכ♩ SA.2329╩  

  β4 Long-term│ ⅜ 20%─ ╩ ⅎ⌂™ 

  β5 Short-term│ ⅜ 0.0094%─ ╩ ⅎ⌂™ 
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  ▪fi♥♫Ɽ♃כfi 

 

 ─☻Ɑ♇◒ 

 

▪ ─ ☻Ɑ♇◒ 

 β
 

  

  

  

 
 

 

  β1 ITU-R SA.1158 ┘ SA.1161  

 

▬ ─☻Ɑ♇◒ 

 β  

  

▪fi♥♫   
▪fi♥♫   

▪fi♥♫Ɽ♃כfi   

ITU- R F.1245- 1  
▪fi♥♫   

β
  

-
β3  

 

β4  
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  β1 1 1 ⸗♦ꜟ≢│⁸Short-term⁸ ≢│ Long-term─ ╩  

  β2 ─ │ ITU-R SA.1158 ┘ SA.1161╩  

  β3 Long-term│ ⅜ 20%─ ╩ ⅎ⌂™ 

  β4 Short-term│ ⅜ 0.011%─ ╩ ⅎ⌂™ 

 

 

  ▪fi♥♫Ɽ♃כfi 
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 ꜝ☺○♂fi♦ ◦☻♥ⱶ─☻Ɑ♇◒ 

 ꜝ☺○♂fi♦ ─☻Ɑ♇◒ 

 

▪ ─ ☻Ɑ♇◒ 

  

 ⁸ ⁸  

  

  

▪fi♥♫   

☻ⱪꜞ▪☻ ⌐⅔↑╢

─  
ɡ  

  

 

▬ ─ ☻Ɑ♇◒ 

  

 ⁸ ⁸  

▪fi♥♫  
β2

 

 
β2

 

▪fi♥♫   

▪fi♥♫Ɽ♃כfi 
  

ITU- R SA.1165- 2  

▪fi♥♫   

β β2
  

 /  

  /  

  /  

  

  β1 1 1 ⸗♦ꜟ≢│⁸Short-term⁸ ≢│ Long-term─ ╩  

  β2 ITU-R RS.1263-1─RDF system─Ɽꜝⱷכ♃╩  
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  ꜝ☺○♂fi♦ ▪fi♥♫Ɽ♃כfi 

 

 ꜝ☺○♂fi♦ ─ ⱷ☺ꜗכ ☻Ɑ♇◒ 

 

▪ ─ ☻Ɑ♇◒ 

  

  

  

  

▪fi♥♫   

☻ⱪꜞ▪☻ ⌐⅔↑╢

─  
 

  

 

▬ ─ ☻Ɑ♇◒ 

  

  

▪fi♥♫   
  

▪fi♥♫   
▪fi♥♫Ɽ♃כfi   
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▪fi♥♫   

β β2
  

  

  

 

 

    Ɽ♃כfi             Ɽ♃כfi 

  ꜝ☺○♂fi♦ ▪fi♥♫Ɽ♃כfi 
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 ◘Ⱪ▪כⱣfi─♩ꜝⱨ▫♇◒⸗♦ꜟ⌐≈™≡ 

 

⁸ ◦☻♥ⱶ≤ LTE-Advanced ≤─ ╩ ™√

╩ ∆╢ ≢⁸♩ꜝⱨ▫♇◒⸗♦ꜟ⅜ ≤⌂╢⁹ ◦☻♥ⱶ│⁸

╛ꜝ☺○♂fi♦─ ╩ ∆╢√╘⁸ ─ ⌂ↄ⁸ ╩ ∑╢ ≢

↕╣╢ ⅜ ™⁹↓─√╘⁸ ≢│⁸♩ꜝⱨ▫♇◒⸗♦ꜟ≤⇔≡⁸ ⅜

∆╢ ╩ ⇔√⸗♦ꜟ≢│⌂ↄ⁸ ╛ ╩ ⇔√◘Ⱪ▪כⱣfi⸗♦ꜟ╩

⇔√⁹ 

─ ⌐⅔↑╢♩ꜝⱨ▫♇◒⸗♦ꜟ≤⇔≡│⁸▪כⱣfi⸗♦ꜟ⌐⅔↑╢

⅜ ↕╣≡⅔╡⁸ ♩ꜝⱨ▫♇◒ ≤⇔≡ 40.62erl/MHz/km2 Ⱳ▬☻▪◒♥▫ⱬכ

◦ꜛfi ⅜ ↕╣≡™╢⁹  ⌐♩ꜝⱨ▫♇◒⸗♦ꜟ╩ ⇔√Ɽꜝⱷכ♃╩

∆⁹ ≈─☿ꜟ ≢ ─♩ꜝⱨ▫♇◒⅜ ⇔√≤ ∆╢≤⁸◘Ⱪ▪כⱣfi⸗♦ꜟ

╢↑⅔⌐ꜟ♦⸗Ᵽfiכ▪≥ ♩ꜝⱨ▫♇◒ ─ │⁸☿ꜟ─ ⌐ ∆╢⁹

╟∫≡⁸ ─ ♩ꜝⱨ▫♇◒⸗♦ꜟ⌐⁸▪כⱣfi⸗♦ꜟ≤◘Ⱪ▪כⱣfi⸗♦ꜟ─☿

ꜟ─ ≢№╢ 1/6.75 ╩ ⇔√ 6.018erl/MHz/km2╩◘Ⱪ▪כⱣfi⸗♦ꜟ⌐⅔↑╢

♩ꜝⱨ▫♇◒ ≤⇔≡ ⌐ ⇔√⁹ 

 

  ♩ꜝⱨ▫♇◒⸗♦ꜟ╩ ⇔√Ɽꜝⱷכ♃ 

 Urban 
Macro-cell 

Rural 
Macro-cell 

Suburban 
Macro-cell 

Layout Hexagonal grid Hexagonal grid Hexagonal grid 

Inter-site distance 500 m 1,732 m 1,299 m 

β ITU-R ꜠ⱳכ♩M.2135-1╟╡  

 

 

  ꜠▬▪►♩ 
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 ◦☻♥ⱶ≤─  

 

 ⸗♦ꜟз LTE- Advanced Ҝ

 

─  

☻♥♇ⱪ ⸗♦ꜟ  

╩ ⌐ ∆⁹☻♥♇ⱪ ≢│⁸ ⅜ 20.6dB

∆╢↓≤≤⌂∫√√╘ ≢ 5154m⌐ ⁸ ─ ⌐╟╢☻

♥♇ⱪ ╩ ⇔√⁹ 

 

 ☻♥♇ⱪ ⸗♦ꜟ  

─  

ü 1707MHz⁸ 5  

ü ⁸ 10  

 
 

 
:5MHz :20MHz 

 

(dBm)  23.0 

☻ⱪꜞ▪☻

(dBm/MHz)  
- 15.8 -  כ 19.6

(dB)  - 8.0 

(m) 1.5 

(dB)  68.8 

(m)  37.0 

כ

( )  
20.8 

 

(m)  12.0 

( )  5.0 

▪fi♥♫ (dBi)   29.8 

▪fi♥♫

(dB)  
28.8 

꜠ⱬꜟ

(dBm/MHz)β1 
- 112.2dBm/MHz  - 70dBm 

(dB/MHz)  - 91.6 - 95.3 - 52.8 
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(dB)  20.6 16.9 17.2 

β1 Short- term─ ꜠ⱬꜟ≢ (0.0094%─ ╩ ⅎ⌂™)  

 

☻♥♇ⱪ ⸗♦ꜟ  

╩ ⌐ ∆⁹☻♥♇ⱪ ≢│ ⅜ 17.2dB

∆╢↓≤≤⌂∫√√╘ ≢3382m⌐ ⁸☻♥♇ⱪ ╩ ⇔√⁹ 

 

 ☻♥♇ⱪ ⸗♦ꜟ  

─  

ü 1707MHz⁸ 5  

ü ⁸ 10  

 
 

 
:5MHz :20MHz 

 

(dBm)  23.0 

☻ⱪꜞ▪☻

(dBm/MHz) β1 
- 24.0 -  כ 30.4

(dB)  - 8.0 

(m) 1.5 

(dB)  68.8 

(m)  37.0 

כ

( )  
20.8 

 

(m)  12.0 

( )  5.0 

▪fi♥♫ (dBi)   29.8 

▪fi♥♫

(dB)  
28.8 

꜠ⱬꜟ

(dBm/MHz)β2 
- 112.2dBm/MHz  - 70dBm 

(dB/MHz)  - 99.7 - 106.2 - 52.8 

(dB)  12.5 6.0 17.2 

β1  

β2 Short- term─ ꜠ⱬꜟ≢ (0.0094%─ ╩ ⅎ⌂™)  
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☻♥♇ⱪ  

╩ ⌐ ∆⁹☻♥♇ⱪ ≢│⁸ ⁸ ≤╙

╩ ⅝ↄ ╢ ≤⌂∫√⁹ 

 

 ☻♥♇ⱪ  

─  

ü 1707MHz⁸ 5  

ü ╩  

ü 0  

ü ╩  

 

 
  

:5MHz :20MHz :5MHz :20MHz 

 - 118.7dBm/4.5MHz  - 70dBm 

  - 127.5dBm/4.5MHz - 123.4dBm/4.5MHz - 88.8dBm - 77.8dBm 

(dB)  
- 8.8 - 4.7 - 18.8 - 7.8 
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─  

☻♥♇ⱪ ⸗♦ꜟ  

╩ ⌐ ∆⁹☻♥♇ⱪ ≢│⁸ ⅜ 19.1dB

∆╢↓≤≤⌂∫√√╘ ≢352m⌐ ⁸ ─ ⌐╟╢☻♥

♇ⱪ ╩ ⇔√⁹ 

 

 ☻♥♇ⱪ ⸗♦ꜟ  

─  

ü 1687.5MHz⁸ 20  

ü ⁸ 10  

 
 

 
:5MHz :20MHz 

 

(dBm)  23.0 

☻ⱪꜞ▪☻

(dBm/MHz)  
- 30.0 -  כ 25.0

(dB)  - 8.0 

(m) 1.5 

(dB)  60.3 

(m)  10.0 

כ

( )  
66.4 

 

(m)  12.0 

( )  20.0 

▪fi♥♫ (dBi)   29.8 

▪fi♥♫

(dB)  
37.9 

꜠ⱬꜟ

(dBm/MHz)β1 
- 120.4dBm/MHz  - 70dBm 

(dB/MHz)  - 106.4 - 101.4 - 53.4 

(dB)  14.1 19.1 16.6 

β1 Short- term─ ꜠ⱬꜟ≢ (0.011%─ ╩ ⅎ⌂™)  
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☻♥♇ⱪ ⸗♦ꜟ  

╩ ⌐ ∆⁹☻♥♇ⱪ ≢│⁸ ⌐⅔™≡

⅜ 16.6dB ∆╢↓≤≤⌂∫√√╘ ≢ 260m⌐ ⁸☻♥♇

ⱪ ╩ ⇔√⁹ 

 

 ☻♥♇ⱪ ⸗♦ꜟ  

─  

ü 1687.5MHz⁸ 20  

ü ⁸ 10  

 
 

 
:5MHz :20MHz 

 

(dBm)  23.0 

☻ⱪꜞ▪☻

(dBm/MHz) β1 
- 71.0 -  כ 47.7

(dB)  - 8.0 

(m) 1.5 

(dB)  60.3 

(m)  10.0 

כ

( )  
66.4 

 

(m)  12.0 

( )  20.0 

▪fi♥♫ (dBi)   29.8 

▪fi♥♫

(dB)  
37.9 

꜠ⱬꜟ

(dBm/MHz)β2 
- 120.4dBm/MHz  - 70dBm 

(dB/MHz)  - 147.4 - 124.1 - 53.4 

(dB)  - 26.9 - 3.6 16.6 

β1  

β2 Short- term─ ꜠ⱬꜟ≢ (0.011%─ ╩ ⅎ⌂™)  
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☻♥♇ⱪ  

╩ ⌐ ∆⁹☻♥♇ⱪ ≢│⁸ ⁸ ≤╙

╩ ⅝ↄ ╢ ≤⌂∫√⁹ 

 

 ☻♥♇ⱪ  

─  

ü 1687.5MHz⁸ 20  

ü ╩  

ü 0  

ü ╩  

 

 
  

:5MHz :20MHz :5MHz :20MHz 

 - 115.4dBm/2.11MHz  - 70dBm 

  - 191.4dBm/2.11MHz - 154.4dBm/2.11MHz - 101.5dBm - 87.1dBm 

(dB)  
- 76.0 - 39.0 - 31.5 - 17.1 
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 ⸗♦ꜟи ҜLTE- Advanced

 

 

─  

☻♥♇ⱪ ⸗♦ꜟ  

─☻ⱪꜞ▪☻ ⅜ ─√╘⁸ CH ≤⇔≡☻♥♇ⱪ ─ ╩

⇔√ ╩ ⌐ ∆⁹ ⁸ ≤╙⌐ ╩ ⅝ↄ

╢ ≤⌂∫√⁹ 

 

 ☻♥♇ⱪ ⸗♦ꜟ  

─  

ü 1707MHz 

   

 

(MHz)  1707 

EIRP(dBm)β1 40.1 

(MHz)  4.5 -  

☻ⱪꜞ▪☻

(dBm/MHz)β2 
 -  

(dB)  155.1 

(m) 800,000.0 

 

▪fi♥♫

╗  (dBi)   

12.0 

▪fi♥♫

 (dB) 
23.5 

▪fi♥♫ ↕ 

(m)  
40.0 

꜠ⱬ  ꜟ - 119.0dBm/MHz  - 43.0dBm 

  - 133.0dBm/MHz  - 126.5dBm 

(dB)  - 14.0 - 83.5 

β1 63 ⌐⅔↑╢EIRP  

β2 ─☻ⱪꜞ▪☻ ⅜ ─√╘⁸ CH≢  
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─  

☻♥♇ⱪ ⸗♦ꜟ  

─☻ⱪꜞ▪☻ ⅜ ─√╘⁸ CH ≤⇔≡☻♥♇ⱪ ─ ╩

⇔√ ╩ ⌐ ∆⁹ ⁸ ≤╙⌐ ╩ ⅝ↄ

╢ ≤⌂∫√⁹ 

 

 ☻♥♇ⱪ ⸗♦ꜟ  

─  

ü 1687.5MHz 

   

 

(MHz)  1687.5 

EIRP(dBm) 55.5 

(MHz)  2.0 -  

☻ⱪꜞ▪☻

(dBm/MHz)β1 
 -  

(dB)  188.1 

(m) 35,786,000.0  

 

▪fi♥♫

╗  (dBi)   

12.0 

▪fi♥♫

 (dB) 
19.1 

▪fi♥♫ ↕ 

(m)  
40.0 

꜠ⱬ  ꜟ - 119.0dBm/MHz  - 43.0dBm 

  - 142.7dBm/MHz  - 139.7dBm 

(dB)  - 23.7 - 96.7 

β1 ─☻ⱪꜞ▪☻ ⅜ ─√╘⁸ CH≢  

 

 

  



204 
 

 ⸗♦ꜟй LTE- Advanced Ҝꜝ☺○♂fi♦

 

ITU-R Ɽꜝⱷכ♃≢─  

☻♥♇ⱪ ⸗♦ꜟ  

╩ ⌐ ∆⁹☻♥♇ⱪ ≢│⁸ ⅜ 17.2dB

∆╢↓≤≤⌂∫√√╘ ≢729m⌐ ⁸ ─ ⌐╟╢☻♥

♇ⱪ ╩ ⇔√⁹ 

 

 ☻♥♇ⱪ ⸗♦ꜟ  

─  

ü ꜝ☺○♂fi♦ RDF ╩ ⁸ 10  

ü ⁸ 100  

 
 

 
:5MHz :20MHz 

 

(dBm)  23.0 

☻ⱪꜞ▪☻

(dBm/RBWs)β1 
- 28.9 - 23.9 Ί 

(dB)  - 8.0 

(m) 1.5 

(dB)  77.0 

(m)  100.0 

כ

( )  
10.3 

 

(m)  2.0 

( )  10.0 

▪fi♥♫

╗ (dBi)   
25.0 

▪fi♥♫

(dB)  
4.3 

꜠ⱬꜟ

(dBm/RBWs)β1 
- 105.3dBm Ί 

(dB/RBWs)β1 - 93.1 - 88.1 Ί 

(dB)  12.2 17.2 Ί 
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β1 RBWs=1.3MHz 

β2 Short- term─ ꜠ⱬꜟ≢ (0.02%─ ╩ ⅎ⌂™) 

 

☻♥♇ⱪ ⸗♦ꜟ  

╩ ⌐ ∆⁹☻♥♇ⱪ ≢│ ⅜ ╩

⅝ↄ ╢ ≤⌂∫√⁹ 

 

 ☻♥♇ⱪ ⸗♦ꜟ  

─  

ü ꜝ☺○♂fi♦ RDF ╩ ⁸ 10  

ü ⁸ 100  

 
 

 
:5MHz :20MHz 

 

(dBm)  23.0 

☻ⱪꜞ▪☻

(dBm/RBWs) β1⁸2 
- 71.4 - 47.7 Ί 

(dB)  - 8.0 

(m) 1.5 

(dB)  77.0 

(m)  100.0 

כ

( )  
10.3 

 

(m)  2.0 

( )  10.0 

▪fi♥♫

╗ (dBi)   
25.0 

▪fi♥♫

(dB)  
4.3 

꜠ⱬꜟ

(dBm/RBWs)β3 
- 105.3 Ί 

(dB/RBWs) β1 - 135.6 - 111.9 Ί 

(dB)  - 30.3 - 6.6 Ί 

β1 RBWs1.3MHz 

β2  

β3 Short- term─ ꜠ⱬꜟ≢ (0.02%─ ╩ ⅎ⌂™) 
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ꜝ☺○♂fi♦ ⱷ☺ꜗכ ⌐⅔↑╢ ⱬכ☻≢─  

☻♥♇ⱪ ⸗♦ꜟ  

╩ ⌐ ∆⁹☻♥♇ⱪ ≢│⁸▪fi♥♫ ≢

⅜11.2dB ≢ 362m⌐ ⇔√⅜⁸▪fi♥♫ ≢

│⁸ ꜠ⱬꜟ╩ ╢ ≤⌂∫√⁹ 

 

 ☻♥♇ⱪ ⸗♦ꜟ  

─  

ü ꜝ☺○♂fi♦ RDF ╩ ⁸ 10  

ü ⁸ 100  

 

 

 

 

  

ₑḢК₲
ₑḢẆ₲

ׄ ׄẆ

ͬ₦ ͬ₦ ͬ₦ ͬ₦

ʣ Ҳᾯ

ͬ Ҙ

/

˲̱

ʣ Ҳᾯ ͬ

̟

₳

ʣ Ҳᾯ ᷂ʣ֞ͬ ρ ↓ ↓

᷂ʣ֞ͬ ρᾯ

֞ͬ

֞ͬ̍ ↓

ѫ♬ ẕד

רׄ

ὦ₲ /

₲ Ҙ /

ᵎ
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☻♥♇ⱪ ⸗♦ꜟ  

╩ ⌐ ∆⁹☻♥♇ⱪ ≢│▪fi♥♫ ≢№∫≡

╙ ╩ ⅝ↄ ╢ ≤⌂∫√⁹ 

 

 ☻♥♇ⱪ ⸗♦ꜟ  

─  

ü ꜝ☺○♂fi♦ RDF ╩ ⁸ 10  

ü ⁸ 100  

 

 

  

ₑḢК₲
ₑḢẆ₲

ׄ ׄẆ

ͬ₦ ͬ₦ ͬ₦ ͬ₦

ʣ Ҳᾯ

ͬ Ҙ

/

˲̱

ʣ Ҳᾯ ͬ

̟

₳

ʣ Ҳᾯ ᷂ʣ֞ͬ ρ ↓ ↓

᷂ʣ֞ͬ ρᾯ

֞ͬ

֞ͬ̍ ↓

ѫ♬ ẕד

רׄ

ὦ₲ /

₲ Ҙ /

ᵎ
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 ⸗♦ꜟк ꜝ☺○♂fi♦ ҜLTE-

Advanced  

 

ITU-R Ɽꜝⱷכ♃≢─  

☻♥♇ⱪ ⸗♦ꜟ  

☻♥♇ⱪ ⸗♦ꜟ ≢│⁸ ⁸ ≤╙⌐ ⅜ ╢

≤⌂∫√⁹↓╣│⁸ ™─▪fi♥♫ ⅜ ∆╢ⱳ▬fi♩ 30m ≢

╩ ∫≡™╢√╘≢№╢⁹ 

ꜝ☺○♂fi♦ │⁸ ⌐│ m ─ ╕≢ ∆╢√╘⁸

⅜ⱴ▬♫☻≤⌂╢ ╩ ⇔√≤↓╤⁸101m≢ ⁸ ≤╙

⌐ ⅜ⱴ▬♫☻≤⌂∫√⁹ 

 

 ☻♥♇ⱪ ⸗♦ꜟ  

─  

ü ꜝ☺○♂fi♦ 1687MHz⁸ 30mβ2 

 

 

  

ₑḢК ₑḢẆ ₑḢК ₑḢẆ

ʣ ͬ
ρ

קͬ

ͬₑḢ₦

↓

̟

₳

Ḩ᷂ᾯ

ѫ♬ ẕד

רׄ

ὦ₲
/ /

₲ Ҙ
/ /

ᵎ

ͬ Ҙ ̊ʤ ѫ♬ ᵎ Ẏ ↓ ᵎ ↓
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ꜝ☺○♂fi♦ ⱷ☺ꜗכ ⌐⅔↑╢ ⱬכ☻≢─  

☻♥♇ⱪ ⸗♦ꜟ  

☻♥♇ⱪ ⸗♦ꜟ ≢│⁸ ⁸ ≤╙⌐ ⅜ ╢

≤⌂∫√⁹↓╣│⁸ ™─▪fi♥♫ ⅜ ∆╢ⱳ▬fi♩ 30m ≢

╩ ∫≡™╢√╘≢№╢⁹ 

ꜝ☺○♂fi♦ │⁸ ⌐│ m ─ ╕≢ ∆╢√╘⁸

⅜ⱴ▬♫☻⌐⌂╢ ╩ ⇔√≤↓╤⁸40m≢ ⁸ ≤╙

⌐ ⅜ⱴ▬♫☻≤⌂∫√⁹ 

 

 ☻♥♇ⱪ ⸗♦ꜟ  

─  

ü ꜝ☺○♂fi♦ 1687MHz⁸ 30mβ2 

 

 

  

ₑḢК ₑḢẆ ₑḢК ₑḢẆ

ʣ ͬ
ρ

קͬ

ͬₑḢ₦

↓

̟

₳

Ḩ᷂ᾯ

ѫ♬ ẕד

רׄ

ὦ₲
/ /

₲ Ҙ
/ /

ᵎ

ͬ Ҙ0.6 ̊ʤ ѫ♬ ᵎ Ẏ ↓ ᵎ ↓
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2038  

₈ ⸗Ᵽ▬ꜟ ◦☻♥ⱶ─ ₉ 28 10 12 ─℮∟

₈LTE- Advanced ─ ⌐ ∆╢ ₉  
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2038 ₈ ⸗Ᵽ▬ꜟ ◦☻♥ⱶ─ ₉ 28 10 12

─℮∟₈LTE- Advanced ─ ⌐ ∆╢ ₉  

 

 LTE-Advanced (FDD)─  

  

  

(1)  

ITU- R⌐⅔™≡ IMT ≤⇔≡ ↕╣√700MHz ⁸800MHz ⁸900MHz ⁸1.

Hz ⁸1.7GHz ┘ GHz ─ ╩ ∆╢↓≤⁹ 

 

(2) ◐ꜗꜞ▪  

MHz⁸10MHz⁸15MHz ┘20MHz─ ◦☻♥ⱶ⌐≈™≡100kHz≤∆╢↓≤⁹ 

 

(3)  

MHz⁸10MHz⁸15MHz ┘ 20MHz─ ◦☻♥ⱶ⌐⅔↑╢ ∆╢ ↔≤─

│⁸ ─≤⅔╡≤∆╢↓≤⁹ 

 

  

∆╢   

700MHz  55MHz 

800MHz ⁸900MHz  45MHz 

1.5GHz  48MHz 

1.7GHz  95MHz 

GHz  190MHz 

 

(4)  

OFDMOrthogonal Frequency Division Multiplexing ┘

TDM Time Division Multiplexing ≤─ ╩ ╡

⁸ ⌐⁸SC- FDMASingle Carrier Frequency Division Multiple Access

◦fi◓ꜟה◐ꜗꜞ▪ ╩ ╡ ⁸ ⌐

∆╢↓≤⁹ 

 

(5)  

FDD Frequency Division Duplex ≤∆╢↓≤⁹ 

eMTC│⁸HD- FDD Half Duplex - Frequency Division Duplex

≤∆╢↓≤⅜≢⅝╢⁹ 

NB- IoT │⁸HD- FDD ≤∆╢↓≤⁹ 
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(6)  

▪ ╡  

BPSK (Binary Phase Shift  Keying)⁸QPSK (Quadrature Phase Shift Keying) ⁸16QAM 

(16 Quadrature Amplitude Modulation )⁸64QAM (64 Quadrature Amplitude Modulation)

│256QAM (256 Quadrature Amplitude Modulation) ╩ ∆╢↓≤⁹ 

eMTC│⁸QPSK│16QAM ╩ ∆╢↓≤⁹ 

NB- IoT│⁸QPSK ╩ ∆╢↓≤⁹ 

 

▬ ╡  

BPSK⁸QPSK⁸16QAM⁸64QAM│256QAM ╩ ∆╢↓≤⁹ 

eMTC│⁸BPSK⁸QPSK│16QAM ╩ ∆╢↓≤⁹ 

NB- IoT│⁸ɥ/2shift - BPSK⁸ɥ/4shift - QPSK│QPSK ╩ ∆╢↓≤⁹ 

 

 ◦☻♥ⱶ ─  

(1) ⱨ꜠כⱶ  

ⱨ꜠כⱶ │10ms≢№╡⁸◘Ⱪⱨ꜠כⱶ │ ms 10◘Ⱪⱨ꜠כⱶ ⱨ꜠כⱶ ⁸☻꜡

♇♩ │0.5ms 20☻꜡♇♩ ⱨ꜠כⱶ ≢№╢↓≤⁹◘Ⱪ◐ꜗꜞ▪ 3.75kHz─ NB-

IoT ⌐⅔™≡│⁸☻꜡♇♩ │ ms ☻꜡♇♩ ⱨ꜠כⱶ ⁹ 

 

(2)  

⅛╠─ ─ ─ │ ⅛╠─ ⌐ ≠⅝

⅜ ≤⌂╢╟℮ ⌐ ∆╢ ╩ ∆╢↓≤ 

 

(3)  

≤ ╛ ≤─ ─ ⌐ ⇔≡│⁸ ⌂

⅜ ╦╣≡™╢↓≤⁹ 

 

(4) ┼─  

╩ ∆╢ ⌐≈™≡│⁸ ⌐≈™≡│ 21 ─ ⁸

⌐≈™≡│ 14 ─ ⌐ ∆╢↓≤⁹ 

 

(5) ◦☻♥ⱶ≤─  

─ ┘ 56 ⌐ ≠™≡ ↕╣√ ⌐ ─ ╩ ⅎ⌂™

╟℮⌐⁸ ─ ⁸ⱨ▫ꜟ♃─ ─ ⌂ ╩ ∏╢↓≤⁹ 

 

 ─  

(1)  

─ ⌐⅔™≡⁸ ─ ╩ √∆↓≤⁹ 

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

⌐≈™≡│⁸ ─ ⅛╠ ⌂╢ ─ ╩ ∆╢ ⌐≈™

≡│ ─ ─ ≤⇔≡⅔╡⁸∕─╟℮⌂ ⅜ ↕╣╢ ⌐│⁸∕─
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⌐≈™≡ ⅜ ≢№╢⁹ 

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐ ⌂ ─ ∑≢ ⇔

≡™╢ ≢ ⌐◄⅛╠◦⌐ ╘╢ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙

╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

┘ ⌐≈™≡⁸ │ ⇔⌂™⁹ 

⌐≈™≡│⁸ ⌂╢ ─ ╩ ∆╢ │ ─

⇔⌂™ ╩ ∆╢ ⌐≈™≡│ ⇔⌂™⁹ ≢ ⅜ ∆╢

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ∆╢ │⁸ │ ≤∆╢⁹ 

 

▬ eMTC 

⌐≈™≡│⁸ MHz⁸10MHz⁸15MHz ┘20MHz─ ◦☻♥ⱶ─

─ ∆╢ ◒♇꜡Ⱪ☻כ♁ꜞ 1.08MHz ─ ≢ ∆╢↓≤≤⇔⁸ MHz⁸10MHz⁸

15MHz ┘20MHz─ ◦☻♥ⱶ─ ⌂∆═≡─ ╩ ⇔≡™╢ ≢⁸◄⅛

╠◦⌐ ╘╢ ◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™

≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

⌐≈™≡│⁸◄⅛╠◦⌐ ╘╢ ◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞

⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

 

► NB- IoT 

⌐≈™≡│⁸ MHz⁸10MHz⁸15MHz ┘20MHz─ ◦☻♥ⱶ─

─ ◒♇꜡Ⱪ☻כ♁ꜞ 180kHz ─ ≢ ∆╢↓≤≤⇔⁸ MHz⁸10MHz⁸15MHz

┘20MHz─ ◦☻♥ⱶ─ ⌂∆═≡─ ╩ ⇔≡™╢ ≢⁸◄⅛╠◦⌐

╘╢ ◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐

╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

⌐≈™≡│⁸◄⅛╠◦⌐ ╘╢ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣

─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

 

◄ ─  

( )  

⅜38dBm╩ ⅎ╢ ⌐⅔™≡│⁸± 0.05ppm 12Hz ≢№

╢↓≤⁹ 

⌂⅔⁸ ⅜20dBm╩ ⅎ38dBm ─ ⌐⅔™≡│⁸± 0.1ppm

12Hz ⁸ ⅜20dBm ─ ⌐⅔™≡│⁸± 0.25ppm 12Hz

≢№╢↓≤⁹ 

 

( )  

╟╡55MHz(700MHz─ ╩ ∆╢ )⁸45MHz(800MHz⁸

900MHz ─ ╩ ∆╢ )⁸48MHz(1. Hz ─ ╩ ∆╢ )⁸

95MHz(1.7GHz─ ╩ ∆╢ ) │190MHz( GHz ─ ╩ ∆╢

) ™ ⌐ ⇔≡⁸± 0.1ppm 15Hz ≢№╢↓≤⁹ 

eMTC─ │⁸ ─ ⌐╟╡ ↕╣√ ─ ⌐ ⇔⁸
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HD- FDD ─ GHz ─ ≢№∫≡ ⅜64ms╩ ⅎ╢ │⁸±

0.2ppm 15Hz ⁸FDD ─ ⁸HD- FDD ─ GHz╩ ⅎ╢ ─

┘HD- FDD ─ GHz ─ ≢№∫≡ ⅜64ms ─ │⁸

± 0.1ppm 15Hz ≢№╢↓≤⁹ 

NB- IoT─ │⁸ ─ ⌐╟╡ ↕╣√ ─ ⌐ ⇔⁸

GHz ─ ─ │± 0.2ppm 15Hz ⁸ GHz╩ ⅎ╢ ─

│± 0.1ppm 15Hz ≢№╢↓≤⁹ 

 

○ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ │⁸ ─ ⌐ ∆ ≢№╢↓≤⁹ 

( )  

⌐⅔↑╢ │⁸ MHz◦☻♥ⱶ⁸10MHz◦☻♥ⱶ⁸15MHz◦☻♥ⱶ⁸20MHz

◦☻♥ⱶ™∏╣─ ╙⁸ ⅜ ∆╢ 773 803MHz⁸860 890MHz⁸

945 960MHz⁸1475.9 1510.9MHz⁸1805 1880MHz│2110 2170MHz─ ─℮

∟⁸ ⅜ ∆╢ ╩™℮⁹ ∂⁹ ─ ⅛╠10MHz ╣√

⌐ ∆╢⁹ ╩ ™╢ ⌐№∫≡│ ≢ ⇔√

─ ⅜ ⌐ ∆ ≢№╢↓≤⁹╕√⁸ ─

⌐⅔™≡ ≢ ─ ╩™℮⁹ ╩ ∆╢ ⌐№

∫≡│⁸ ─ ╩ ⌐ ⇔√ ⌐⅔™≡╙⁸ ╩ ∆╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.7 Hz  - 13dBm MHz 

 

⌐ ∆PHS ⌐≈™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹√

∞⇔⁸ ─ ⅛╠○ⱨ☿♇♩ 10MHz ─ ⌐⅔™≡╙ ↕╣╢⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ PHS  

   

1884.5MHz 1915.7MHz  - 41dBm 300kHz 

 

⌐ ∆ ⌐≈™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ GHz  

   

2010MHz 2025MHz  - 52dBm MHz 
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( )  

⌐⅔↑╢ │⁸ MHz◦☻♥ⱶ⌐№∫≡│

eMTC─ │⁸5MHz⁸10MHz⁸15MHz ┘20MHz◦☻♥ⱶ─ ≤∆╢⁹

∂⁹ ─ ⅛╠ ─ ⌐ ™ ─ ╕≢─ ─

╩ ∆⁹ ⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ╩ ⅝⁸ ∂⁹

⅜12.5MHz ⁸10MHz◦☻♥ⱶ⌐№∫≡│ ⅜20MHz ⁸15MHz◦☻♥ⱶ⌐

№∫≡│ ⅜27.5MHz ⁸20MHz◦☻♥ⱶ⌐№∫≡│ ⅜35MHz

⌐ ∆╢⁹ 

eMTC─ ─ │⁸5MHz⁸10MHz⁸15MHz ┘20MHz◦☻♥ⱶ─ ◦☻♥ⱶ─

⌐ ∆╢⁹ 

NB- IoT─ ─ │⁸ 1. 8MHz ⌐ ∆╢⁹ 

√∞⇔⁸470MHz 710MHz ⁸773MHz 803MHz ⁸860MHz 890MHz ⁸

945MHz 960MHz ⁸1475.9MHz 1510.9MHz ⁸1805MHz 1880MHz ⁸

1884.5MHz 1915.7MHz ⁸2010MHz 2025MHz ⁸2110MHz 2170MHz ─

⌐№∫≡│ ─ ⌐╙⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─

─ ╩ ∆╢⁹ 

⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩

─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟∫≡

∆╢↓≤ │∕╣╠─ ∑⌐╟╢ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─

≤∆╢↓≤⅜≢⅝╢⁹ 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ ≈─ ≢

⇔≡™╢ ≢╙↓─ ╩ ∆╢↓≤⁹↓─ ⌐⅔™≡⁸ MHz+ MHz◦☻

♥ⱶ⌐№∫≡│ ∆╢ ≈─ ─ ─ ⅛╠

─ ⌐ ™ ─ ╕≢─ ─ ╩ ∆⁹ ⅜ ∆╢◐

─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ ⌐№∫≡│⁸ ∂⁹⅜19.7MHz ⁸ MHz+10MHz

◦☻♥ⱶ⌐№∫≡│ ⅜27.425MHz ⁸ MHz+15MHz◦☻♥ⱶ⌐№∫≡│

⅜34.7MHz⁸10MHz+10MHz◦☻♥ⱶ⌐№∫≡│ ⅜34.85MHz ⌐

∆╢⁹√∞⇔⁸470MHz 710MHz ⁸773MHz 803MHz ⁸860MHz 890MHz

⁸945MHz 960MHz ⁸1475.9MHz 1510.9MHz ⁸1805MHz 1880MHz

⁸1884.5MHz 1915.7MHz ⁸2010MHz 2025MHz ⁸2110MHz 2170MHz

─ ⌐№∫≡│ ─ ⌐╙⁸ ∆╢⁹ 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─☻ⱪꜞ

▪☻ ⅜ ─ ─ │ ≤ ∆╢ ⁸

⌐⅔™≡│ ╩ ⇔⌂™⁹⌂⅔⁸ ∆╢ ─ ∑⌐╟╡ ∆╢

⌐⅔↑╢ ⅜ ⌂╢ │⁸≥∟╠⅛ ™ ─ ╩ ∆╢⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 
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1000MHz 12.7 Hz  - 30dBm MHz 

 

1.7GHz ( 1750MHz╩ ⅎ1785MHz )⁸ GHz ─ ╩ ∆╢ ⌐│⁸

⌐ ∆ ⌐≈™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ 1.7GHz

(1750MHz╩ ⅎ1785MHz )⁸ GHz  

   

800MHz  860MHz 890MHz  - 50dBm MHz 

1. Hz  1475.9MHz 1510.9MHz  - 50dBm MHz 

1.7GHz  1845MHz 1880MHz  - 50dBm MHz 

PHS  1884.5MHz 1915.7MHz  - 41dBm 300kHz 

GHz TDD  2010MHz 2025MHz  - 50dBm MHz 

GHz  2110MHz 2170MHz  - 50dBm MHz 

 

1.7GHz ( 1710MHz╩ ⅎ1750MHz )─ ╩ ∆╢ ⌐│⁸

⌐ ∆ ⌐≈™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ 1.7GHz

(1710MHz╩ ⅎ1750MHz )  

   

700MHz  773MHz 803MHz  - 50dBm MHz 

800MHz  860MHz 890MHz  - 50dBm MHz 

900MHz  945MHz 960MHz  - 50dBm MHz 

1. Hz  1475.9MHz 1510.9MHz  - 50dBm MHz 

1.7GHz  1805MHz 1880MHz  - 50dBm MHz 

PHS  1884.5MHz 1915.7MHz  - 41dBm 300kHz 

GHz TDD  2010MHz 2025MHz  - 50dBm MHz 

GHz  2110MHz 2170MHz  - 50dBm MHz 

3.5GHz  3400MHz 3600MHz  - 50dBm  MHz 

∆╢ ⅜1710MHz 1750MHz ─ │3419.4MHz

3500.6MHz ─ ⌐⅔™≡- 30dBm/MHz≤∆╢⁹ 

 

1. Hz ─ ╩ ∆╢ ⌐│⁸ ⌐ ∆ ⌐≈

™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ 1.5GHz

 

   

800MHz  860MHz 890MHz  - 50dBm MHz 

1. Hz  1475.9MHz 1510.9MHz  - 35dBm MHz 

1.7GHz  1845MHz 1880MHz  - 50dBm MHz 

PHS  1884.5MHz 1915.7MHz  - 41dBm 300kHz 
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GHz TDD  2010MHz 2025MHz  - 50dBm MHz 

GHz  2110MHz 2170MHz  - 50dBm MHz 

♅ꜗⱠꜟ◦☻♥ⱶ⅜ MHz◦☻♥ⱶ─ ⌐│⁸ ─ MHz─ ⌐⅔↑╢

⅜- 30dBm ≢№╢↓≤⁹ 

 

900MHz─ ╩ ∆╢ ⌐│⁸ ⌐ ∆ ⌐≈™

≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ 900MHz

 

   

800MHz  860MHz 890MHz  - 40dBm MHz 

900MHz  945MHz 960MHz  - 50dBm MHz 

1. Hz  1475.9MHz 1510.9MHz  - 50dBm MHz 

1.7GHz  1845MHz 1880MHz  - 50dBm MHz 

PHS  1884.5MHz 1915.7MHz MHz  - 41dBm 300kHz 

GHz TDD  2010MHz 2025MHz  - 50dBm MHz 

GHz  2110MHz 2170MHz  - 50dBm MHz 

 

800MHz─ ╩ ∆╢ ⌐│⁸ ⌐ ∆ ⌐≈™

≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ 800MHz

 

   

800MHz  860MHz 890MHz  - 40dBm MHz 

1. Hz  1475.9MHz 1510.9MHz  - 50dBm MHz 

1.7GHz  1845MHz 1880MHz  - 50dBm MHz 

PHS  1884.5MHz 1915.7MHz  - 41dBm 300kHz 

GHz TDD  2010MHz 2025MHz  - 50dBm MHz 

GHz  2110MHz 2170MHz  - 50dBm MHz 

 

700MHz─ ╩ ∆╢ ⌐│⁸ ⌐ ∆ ⌐≈

™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─

700MHz  

   

DTV  470MHz 710MHz  - 26.2dBm MHz 

700MHz  773MHz 803MHz  - 50dBm MHz 

800MHz  860MHz 890MHz  - 50dBm MHz 

900MHz  945MHz 960MHz  - 50dBm MHz 

1. Hz  1475.9MHz 1510.9MHz  - 50dBm  MHz 
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1.7GHz  1845MHz 1880MHz  - 50dBm MHz 

PHS  1884.5MHz 1915.7MHz  - 41dBm 300kHz 

GHz TDD  2010MHz 2025MHz  - 50dBm MHz 

GHz  2110MHz 2170MHz  - 50dBm  MHz 

∆╢ ⅜737.95MHz 748MHz ─ │1475.9MHz

1496.6MHz ─ ⌐⅔™≡- 30dBm/MHz≤∆╢⁹ 

∆╢ ⅜718MHz 723.33MHz ─ │2153.6MHz 2170MHz

─ ⌐⅔™≡- 30dBm/MHz≤∆╢⁹ 

   

◌ ♅ꜗⱠꜟ ⅎ™  

( )  

⌐ ∆ │ ─™∏╣⅛─ ╩

⌐⅔™≡ ∆╢↓≤⁹ ╩ ™╢ ⌐№∫≡│

≢ ⇔√ ─ ⅜ ╩ ∆╢↓≤⁹ 

─ ⌐⅔™≡ ≢ ─ ╩ ⌐ ∆╢ ─

│⁸ ╙ ─ ─ ┘ ╙ ─ ─ ⌐⅔™≡⁸

⌐ ∆ │ ─™∏╣⅛─ ╩ ⌐⅔™

≡ ∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ ─     

MHz◦☻♥ⱶ 

 MHz - 13dBm/MHz 4.5MHz 

 MHz - 44.2dBc 4.5MHz 

 10MHz - 13dBm/MHz 4.5MHz 

 10MHz - 44.2dBc 4.5MHz 

10MHz◦☻♥ⱶ 

 10MHz - 13dBm/MHz MHz 

 10MHz - 44.2dBc MHz 

 20MHz - 13dBm/MHz MHz 

 20MHz - 44.2dBc MHz 

 7.5MHz - 13dBm/MHz 3.84MHz 

 7.5MHz - 44.2dBc 3.84MHz 

 12.5MHz - 13dBm/MHz 3.84MHz 

 12.5MHz - 44.2dBc 3.84MHz 

15MHz◦☻♥ⱶ 

 15MHz - 13dBm/MHz 13.5MHz 

 15MHz - 44.2dBc 13.5MHz 

 30MHz - 13dBm/MHz 13.5MHz 

 30MHz - 44.2dBc 13.5MHz 

 10MHz - 13dBm/MHz 3.84MHz 

 10MHz - 44.2dBc 3.84MHz 

20MHz◦☻♥ⱶ 

 20MHz - 13dBm/MHz 18MHz 

 20MHz - 44.2dBc 18MHz 

 40MHz - 13dBm/MHz 18MHz 

 40MHz - 44.2dBc 18MHz 

 12.5MHz - 13dBm/MHz 3.84MHz 
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 12.5MHz - 44.2dBc 3.84MHz 

 17.5MHz - 13dBm/MHz 3.84MHz 

 17.5MHz - 44.2dBc 3.84MHz 

 

─ ⌐⅔™≡ ≢ ⇔⌂™ ─ ╩ ⌐ ∆╢

│⁸ ⌐ ∆ │ ─™∏╣⅛─ ╩

○ⱨ☿♇♩ ⌐⅔™≡ ∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™ ⇔⌂™ ─ ╩ ∆╢  

 ─  ○ⱨ☿♇♩    

MHz  

10MHz  

 2.5MHz - 13dBm/MHz  3.84MHz 

 2.5MHz - 44.2dBc  3.84MHz 

10MHz╩ ⅎ

15MHz  

 2.5MHz - 13dBm/MHz  3.84MHz 

 2.5MHz - 44.2dBc  3.84MHz 

 7.5MHz - 13dBm/MHz  3.84MHz 

 7.5MHz - 44.2dBc  3.84MHz 

15MHz  

20MHz  

 2.5MHz - 13dBm/MHz  3.84MHz 

 2.5MHz - 44.2dBc  3.84MHz 

 7.5MHz - 13dBm/MHz  3.84MHz 

 7.5MHz - 44.2dBc  3.84MHz 

20MHz  

 2.5MHz - 13dBm/MHz  3.84MHz 

 2.5MHz - 44.2dBc  3.84MHz 

 7.5MHz - 13dBm/MHz  3.84MHz 

 7.5MHz - 44.2dBc  3.84MHz 

│⁸ ─ ─ ─ ⅛╠⁸ ─ ─

─ ╕≢─ ⌐ ∆╢⁹ 

─ ─ ─ ⅛╠⁸ ─ ─ ─

╕≢─  

─ ─ ─ │ ─ ─ ─

⅛╠ ♅ꜗⱠꜟ ⅎ™ ─ ─ ╕≢─ ─  

≤⌂╢ ─ │⁸ ─ ─ ≤∆╢⁹ 

≤⌂╢ ─ │⁸ ─ │ ─ ─ ≤∆╢⁹ 

 

( )  

│⁸ ⌐ ∆ │ ─≥∟╠⅛ ™

≢№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─ ꜡Ⱪ☻כ♁ꜞ

♇◒ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐

╟∫≡ ∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢

─ ≤∆╢↓≤⅜≢⅝╢⁹ 
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 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ ─     

MHz◦☻♥ⱶ 

 

MHz - 50dBm 4.5MHz 

MHz - 50dBm 3.84MHz 

10MHz - 50dBm 3.84MHz 

 

MHz - 29.2dBc 4.5MHz 

MHz - 32.2dBc 3.84MHz 

10MHz - 35.2dBc 3.84MHz 

10MHz◦☻♥ⱶ 

 

10MHz - 50dBm MHz 

7.5MHz - 50dBm 3.84MHz 

12.5MHz - 50dBm 3.84MHz 

 

10MHz - 29.2dBc MHz 

7.5MHz - 32.2dBc 3.84MHz 

12.5MHz - 35.2dBc 3.84MHz 

15MHz◦☻♥ⱶ 

 

15MHz - 50dBm 13.5MHz 

10MHz - 50dBm 3.84MHz 

15MHz - 50dBm 3.84MHz 

 

15MHz - 29.2dBc 13.5MHz 

10MHz - 32.2dBc 3.84MHz 

15MHz - 35.2dBc 3.84MHz 

20MHz◦☻♥ⱶ 

 

20MHz - 50dBm 18MHz 

12.5MHz - 50dBm 3.84MHz 

17.5MHz - 50dBm 3.84MHz 

 

20MHz - 29.2dBc 18MHz 

12.5MHz - 32.2dBc 3.84MHz 

17.5MHz - 35.2dBc 3.84MHz 

─ ⅛╠ ∞↑ ╣√ ╩

≤∆╢ ─ ≤∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ │⁸ ≈─

≢ ⇔≡™╢ ≤⇔⁸ ⌐ ⌐ ∆

│ ─≥∟╠⅛ ™ ≢№╢↓≤⁹ 

 

 

 ♅ꜗⱠꜟ ⅎ™  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ ─   ⁸   

MHz+ MHz 

◦☻♥ⱶ 

 

9.8MHz - 50dBm 9.3MHz 

7.4MHz - 50dBm 3.84MHz 

12.4MHz - 50dBm 3.84MHz 

 

9.8MHz - 29.2dBc 9.3MHz 

7.4MHz - 32.2dBc 3.84MHz 

12.4MHz - 35.2dBc 3.84MHz 

MHz+10MHz 

◦☻♥ⱶ 
 

14.95MHz - 50dBm 13.95MHz 

9.975MHz - 50dBm 3.84MHz 

14.975MHz - 50dBm 3.84MHz 
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14.95MHz - 29.2dBc 13.95MHz 

9.975MHz - 32.2dBc 3.84MHz 

14.975MHz - 35.2dBc 3.84MHz 

MHz+15MHz 

◦☻♥ⱶ 

 

19.8MHz - 50dBm 18.3MHz 

12.4MHz - 50dBm 3.84MHz 

17.4MHz - 50dBm 3.84MHz 

 

19.8MHz - 29.2dBc 18.3MHz 

12.4MHz - 32.2dBc 3.84MHz 

17.4MHz - 35.2dBc 3.84MHz 

10MHz+10MHz 

◦☻♥ⱶ 

 

19.9MHz - 50dBm 18.9MHz 

12.45MHz - 50dBm 3.84MHz 

17.45MHz - 50dBm 3.84MHz 

 

19.9MHz - 29.2dBc 18.9MHz 

12.45MHz - 32.2dBc 3.84MHz 

17.45MHz - 35.2dBc 3.84MHz 

∆╢ ≈─ ─ ─ ⅛╠

∞↑ ╣√ ╩ ≤∆╢ ─ ≤∆╢⁹ 

─ ⁸ ≤⌂╢ fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│

≢ ∆╢ ∆╢ ≈─ ─ ≤∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ │⁸

─ ─ ⌐ ™ ⌐ ╢⁹─ ⌐⅔↑╢⁸ ─ᵑ⅛╠ᵓ╕≢

─ ⌐ →╢◦☻♥ⱶ⌐ ∆╢ ⌐⅔↑╢ ╩ ⇔⌂™⁹ 

ᵑ ─ ─ ⅜ ─ ╟╡╙ ™  

MHz◦☻♥ⱶ ⅜ MHz⅛≈ ⅜4.5MHz 

10MHz◦☻♥ⱶ ⅜10MHz⅛≈ ⅜ MHz 

15MHz◦☻♥ⱶ ⅜15MHz⅛≈ ⅜13.5MHz 

20MHz◦☻♥ⱶ ⅜20MHz⅛≈ ⅜18MHz 

ᵒ ─ ─ ⅜ MHz ─  

MHz◦☻♥ⱶ ⅜ MHz ┘10MHz⅛≈ ⅜3.84MHz 

10MHz◦☻♥ⱶ ⅜7.5MHz ┘12.5MHz⅛≈ ⅜3.84MHz 

15MHz◦☻♥ⱶ ⅜10MHz ┘15MHz⅛≈ ⅜3.84MHz 

20MHz◦☻♥ⱶ ⅜12.5MHz ┘17.5MHz⅛≈ ⅜3.84MHz 

ᵓ ─ ─ ⅜ MHz╩ ⅎ15MHz ─  

MHz◦☻♥ⱶ 10MHz⅛≈ ⅜3.84MHz 

10MHz◦☻♥ⱶ 12.5MHz⅛≈ ⅜3.84MHz 

15MHz◦☻♥ⱶ 15MHz⅛≈ ⅜3.84MHz 

20MHz◦☻♥ⱶ 17.5MHz⅛≈ ⅜3.84MHz 

 

NB- IoT─ ─ │⁸ ⌐ ∆ │

─≥∟╠⅛ ™ ≢№╢↓≤⁹ 
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 ♅ꜗⱠꜟ ⅎ™ NB- IoT 

─     

 2.6MHz - 50dBm 3.84MHz 

 2.6MHz - 36.2dBc 3.84MHz 

─ ⅛╠ ∞↑ ╣√ ╩

≤∆╢ ─ ≤∆╢⁹ 

 

◐ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

( )  

─ ─ ─ ⌐ ™ ⌐ ╢⁹ ⅛╠

─ ─ ─ ╕≢─ ─○ⱨ☿♇♩ Ⱥf ⌐ ⇔≡⁸ MHz

◦☻♥ⱶ⁸10MHz◦☻♥ⱶ⁸15MHz◦☻♥ⱶ⁸20MHz◦☻♥ⱶ™∏╣─ ╙⁸

⌐ ∆ ≢№╢↓≤⁹√∞⇔⁸ ⅜ ∆╢ ─ ⅛╠

10MHz ─ ⌐ ╡ ∆╢⁹ ╩ ™╢ ⌐№∫≡│

≢ ⇔√ ─ ⅜ ⌐ ∆ ≢№╢

↓≤⁹╕√⁸ ─ ⌐⅔™≡ ≢ ─ ╩ ∆╢ ⌐№

∫≡│⁸ ─ ╩ ⌐ ⇔√ ⌐⅔™≡╙⁸ ╙ ─ ─

┘ ╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

⌂⅔⁸ ─ ⌐⅔™≡ ≢ ⇔⌂™ ─ ╩ ∆╢

⌐№∫≡│⁸ ─ ╩ ⌐ ⇔√ ⌐⅔™≡⁸ ─ ─

─ ⅛╠⁸ ─ ─ ─ ╕≢─ ⌐⅔™

≡│⁸ ⌐ ∆╢☻Ɑ◒♩ꜝⱶⱴ☻◒─ ─ ╩ √∆↓≤⁹√∞⇔⁸

─ ─ ─ ⁸ ┘ ─ ─ ─ ⅛

╠10MHz ╣√ ⌐⅔™≡│⁸700MHz⁸800MHz⁸900MHz─ ⌐

№∫≡│- 13dBm/100kHz⁸1. Hz ⁸1.7GHz ⁸ GHz ─ ⌐№∫≡│- 13dBm/

MHz╩ ∆╢↓≤⁹ 

700MHz⁸800MHz⁸900MHz─ ⌐№∫≡│ ⌐ ∆

≢№╢↓≤⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒ 700MHz  

○ⱨ☿♇♩ |Ⱥf|(MHz)    

0.05MHz 5.05MHz  - 5.5dBm- 7/5×(Ⱥf - 0.05)dB 100kHz  

5.05MHz 10.05MHz  - 12.5dBm  100kHz 

10.05MHz  - 13dBm 100kHz 

 

1. Hz ⁸1.7GHz ⁸ GHz ─ ⌐№∫≡│ ⌐ ∆

≢№╢↓≤⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒ 1. Hz  

○ⱨ☿♇♩ |Ⱥf|(MHz)    

0.05MHz 5.05MHz  - 5.5dBm- 7/5×(Ⱥf - 0.05)dB 100kHz  
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5.05MHz 10.05MHz  - 12.5dBm  100kHz 

10.5MHz  - 13dBm MHz 

 

( )  

─ ─ ─ ⌐ ™ ⌐ ╢⁹ ⅛╠

─ ─ ─ ⌐ ™ ─ ╕≢─○ⱨ☿♇♩ Ⱥf ⌐

⇔≡⁸◦☻♥ⱶ ⌐ ⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩

─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟∫≡

∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤

∆╢↓≤⅜≢⅝╢⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒  

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸◦☻♥ⱶ ⌐

⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

○ⱨ☿♇♩ |Ⱥf| 

◦☻♥ⱶ ─  (dBm) 

MHz MHz MHz 10MHz 
 

+ MHz +10MHz +15MHz +10MHz 

MHz MHz  - 16.4 - 18.4 - 19.5 - 19.5 30kHz 

MHz MHz  - 8.5 - 8.5 - 8.5 - 8.5 MHz 

MHz 9.8MHz  - 11.5 - 11.5 - 11.5 - 11.5 MHz 

9.8MHz 14.8MHz  - 23.5 - 11.5 - 11.5 - 11.5 MHz 

14.8MHz 14.95MHz   - 11.5 - 11.5 - 11.5 MHz 

14.95MHz 19.8MHz   - 23.5 - 11.5 - 11.5 MHz 

19.8MHz 19.9MHz   - 23.5 - 23.5 - 11.5 MHz 

19.9MHz 19.95MHz   - 23.5 - 23.5 - 23.5 MHz 

19.95MHz 24.8MHz    - 23.5 - 23.5 MHz 

24.8MHz 24.9MHz     - 23.5 MHz 

 

○ⱨ☿♇♩ |Ⱥf|  

◦☻♥ⱶ ─ dBm  

 
 

MHz 

10 

MHz 

15 

MHz 

20 

MHz 

MHz MHz  - 13.5  - 16.5 - 18.5 - 19.5 30 kHz  

MHz 2.5MHz  - 8.5 - 8.5 - 8.5 - 8.5 MHz 

2.5MHz MHz  - 8.5 - 8.5 - 8.5 - 8.5 MHz 

MHz MHz  - 11.5 - 11.5 - 11.5 - 11.5 MHz 

MHz 10MHz  - 23. 5 - 11.5 - 11.5 - 11.5 MHz 

10MHz 15MHz   - 23. 5 - 11.5 - 11.5 MHz 

15MHz 20MHz    - 23. 5 - 11.5 MHz 

20MHz 25MHz     - 23. 5 MHz 
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⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─

─ ─ ⅜ ∆╢ │⁸ ─ ─℮∟ ™ ─ ╩ ∆

╢⁹╕√ ─ ─ ─ ⅜ ─ ─ ≤

∆╢ │⁸∕─ ⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

NB- IoT ─ ─ │⁸ ─ ─ ─ ⌐

™ ⌐ ╢⁹ ⅛╠ ─ ─ ─ ⌐ ™ ─ ╕≢─

○ⱨ☿♇♩ Ⱥf ⌐ ⇔≡⁸ ⌐ ∆ ≢№╢↓

≤⁹╕√⁸○ⱨ☿♇♩ ─ ─ │⁸ ⇔√ ≢№╢↓≤⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒ NB- IoT 

○ⱨ☿♇♩ |Ⱥf|   (dBm)  

kHz 27.5 30kHz 

100kHz - 3.5 30kHz 

150kHz - 6.5 30kHz 

300kHz - 27.5 30kHz 

500kHz 1700kHz  - 33. 5 30kHz 

 

NB- IoT─ ⌐≈™≡│⁸ MHz◦☻♥ⱶ⁸10MHz◦☻♥ⱶ⁸15MHz◦☻♥ⱶ⁸20MHz

◦☻♥ⱶ─ ◦☻♥ⱶ─ ─∕╣∙╣─ ⅛╠ ⌐

∆ ─ ≢│⁸ ╩ ╦⌂™↓≤⁹ 

 

 ╩ ⅎ⌂™ ─ NB- IoT 

◦☻♥ⱶ ─ (kHz)   

MHz◦☻♥ⱶ 200 

10MHz◦☻♥ⱶ 225 

15MHz◦☻♥ⱶ 240 

20MHz◦☻♥ⱶ 245 

◦☻♥ⱶ─ ─∕╣∙╣─ ⅛╠─ ─ ≤∆╢⁹ 

 

◒ ─  

( )  

◦☻♥ⱶ─99% │⁸ ─≤⅔╡≤∆╢⁹ 

 

 ◦☻♥ⱶ─99  

◦☻♥ⱶ 99  

MHz◦☻♥ⱶ MHz  

10MHz◦☻♥ⱶ 10MHz  

15MHz◦☻♥ⱶ 15MHz  

20MHz◦☻♥ⱶ 20MHz  
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( )  

◦☻♥ⱶ─99% │⁸ ─≤⅔╡≤∆╢⁹ 

 

            ◦☻♥ⱶ─99  

◦☻♥ⱶ 99  

MHz◦☻♥ⱶ MHz  

10MHz◦☻♥ⱶ 10MHz  

15MHz◦☻♥ⱶ 15MHz  

20MHz◦☻♥ⱶ 20MHz  

eMTC 1.4MHz  

NB- IoT 200kHz  

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸

⌐ ∆ ─ ⌐⁸ ↕╣╢ ─99 ⅜ ╕╣╢↓≤⁹ 

 

 ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ─ 

99  

◦☻♥ⱶ 99  

MHz+ MHz◦☻♥ⱶ 9.8MHz  

MHz+10MHz◦☻♥ⱶ 14.95MHz  

MHz+15MHz◦☻♥ⱶ 19.8MHz 

10MHz+10MHz◦☻♥ⱶ 19.9MHz 

 

◔ ┘ ─  

( )  

─ │⁸ ─±2.7dB ≢№╢↓≤⁹ 

 

( )  

─ │⁸23dBm≢№╢↓≤⁹⌂⅔⁸ ⌐№∫≡│⁸

─ │⁸ ⁸ ≢ ─ ╩ ™⁸

─ ╩ ⌐ ∆╢ ⁹ ∂⁹ ≢ ∆╢ │ ─

─ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸ ∆╢ │ ─

─ ⁸ ╩fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐≥ ⇔≡ ∆╢ │

┘ ─ ─ ⌐≈™≡⁸∕╣∙╣23dBm≢№╢↓≤⁹ 

 

─ │⁸ ─+2.7dB/- 6.7dB ≢№╢↓≤⁹ 

eMTC─ ─ │⁸ ─+2.7dB/- 3.2dB ≢№╢↓≤⁹ 

NB- IoT─ ─ │⁸ ─±2.7dB ≢№╢↓≤⁹ 
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◖ ─  

( )  

⇔⌂™⁹ 

 

( )  

│⁸ dBi ≤∆╢↓≤⁹ 

◘ ○ⱨ  

( )  

⇔⌂™⁹ 

 

( )  

╩ ⇔√ ⁸ ─ ☻Ɑ◒♩ꜟ ─ │⁸ ─

≢⁸ ⌐⅔™≡⁸ ─ ⌐ ∆

≢№╢↓≤⁹ 

 

 ○ⱨ  

 ◦☻♥ⱶ ─  

MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

○ⱨ  - 48.5dBm - 48.5dBm - 48.5dBm - 48.5dBm 

 4.5MHz MHz 13.5MHz 18MHz 

 

NB- IoT─ ⌐⅔™≡│⁸ ╩ ⇔√ ⁸ ─ ☻Ɑ◒♩ꜟ

─ │⁸ ─ ≢⁸ ⌐⅔™≡⁸ ─

⌐ ∆ ≢№╢↓≤⁹ 

 

 ○ⱨ NB- IoT 

 NB- IoT 

○ⱨ  - 48.5dBm 

 180kHz 

 

◦  

⌐ ⇔≡ ⌂╢ ─ ⅜⁸ ⌐ ↕╣√ ⌐ ∆╢

꜠ⱬꜟ≤ ꜠ⱬꜟ─ ⌐ ∆╢╙─≢№╢⅜⁸ ⌂ │⁸

─ ⅛╠─Ᵽ♇◒○ⱨ╩ ∆╢Ⱨכ◒ ⌐╟∫≡

↕╣╢⁹ 

 

( )  

ⅎ╢ ─꜠ⱬꜟ│ ╟╡30dB ™꜠ⱬꜟ≤∆╢⁹╕√⁸ │

MHz ≤⇔⁸ ─ ─ │ ⅛╠ ─

╕≢─ ╩±2.5MHz⁸±7.5MHz⁸±12.5MHz ≤∆╢⁹ 

│⁸ ♅ꜗⱠꜟ ⅎ™ ─ ⁸☻Ɑ◒♩ꜝⱶⱴ☻◒─ ┘☻
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ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ≤∆╢↓≤⁹ 

─ ⌐⅔™≡ ≢ ─ ╩ ∆╢ ⌐№∫≡│⁸

─ ╩ ⌐ ∆╢ ≢⁸ ╙ ─ ─ ─ ⅛╠

─ │ ╙ ─ ─ ─ ⅛╠─ ─

╩ ⇔⁸ ╩ ∆╢↓≤⁹ 

↕╠⌐ ─ ⌐⅔™≡ ≢ ⇔⌂™ ─ ╩ ∆╢

⌐№∫≡│⁸ ─ ╩ ⌐ ∆╢ ≢⁸ ─ ─ ⅛╠

─ ─ ╕≢─ ⌐⅔™≡⁸ ─ ─ ⅛╠─

│ ─ ─ ⅛╠─ ─ ╩ ⇔⁸ ╩ ∆╢

↓≤⁹ 

 

( )  

⇔⌂™⁹ 

 

(2)  

ⱴꜟ♅Ɽ☻─⌂™ ꜠ⱬꜟ─ ⇔√ ⌐⅔™≡⁸ ─

╩ √∆↓≤⁹ 

 

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

⌐≈™≡│⁸ ─ ≢ ⌂╢ ─ ╩ ∆╢ ⌐≈™≡

│ ─ ─ ≤⇔≡⅔╡⁸∕─╟℮⌂ ⅜ ↕╣╢ ⌐│⁸∕─

⌐ ∆╢ ─ ⌐≈™≡ ⅜ ≢№╢⁹ 

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐ ⌂ ─ ∑≢ ⇔

≡™╢ ≢ ⌐◄⅛╠◐⌐ ╘╢ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙

╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

   

▬ eMTC 

⌐≈™≡│⁸ MHz⁸10MHz⁸15MHz ┘20MHz─ ◦☻♥ⱶ─

─ ∆╢ ◒♇꜡Ⱪ☻כ♁ꜞ 1.08MHz ─ ≢ ∆╢↓≤≤⇔⁸◄⅛╠◒⌐

╘╢ ◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐

╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

⌐≈™≡│⁸◄⅛╠◒⌐ ╘╢ ◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞

⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢│⌂™⁹ 

 

► NB- IoT 

⌐≈™≡│⁸ MHz⁸10MHz⁸15MHz ┘20MHz─ ◦☻♥ⱶ─

─ ◒♇꜡Ⱪ☻כ♁ꜞ 180kHz ─ ≢ ∆╢↓≤≤⇔⁸◄⅛╠◒⌐ ╘╢ ◦

☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢

│⁸↓─ ╡≢⌂™⁹ 

⌐≈™≡│⁸◄⅛╠◒⌐ ╘╢ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣

─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 
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◄  

│⁸ ─ ♅ꜗⱠꜟ ⌐ ⅜⌂™ ╡QPSK⁸ 1/3 ╩

─95 ≢♩♇ⱪכꜟ☻─ ∆╢√╘⌐ ⌂ ≢ ⇔√

≢№╡ ⌐⅔™≡ ⌐ ∆ ≢№╢↓≤⁹ 

 

( )  

⌐⅔™≡⁸ ⌐ ─ ─ ≢№╢↓

≤⁹ 

 

  

 (dBm) 

      

 

 

38dBm╩

ⅎ╢  

24dBm╩

ⅎ⁸38dBm

─  

24dBm ─

 

700MHz⁸800MHz⁸900MHz⁸

1. Hz ⁸1.7GHz ⁸ GHz  
- 100.8 - 95.8 - 92.8 

 

NB- IoT─ ╩ ∆╢ ─ │⁸ ─ ♅ꜗⱠꜟ ɥ

/2shift - BPSK⁸ 1/3 ╩ ─95 ≢♩♇ⱪכꜟ☻─ ∆╢√╘⌐

⌂ ≢ ⇔√ ≢№╡ ⌐⅔™≡

─ ─ ≢№╢↓≤⁹ 

 

 NB- IoT 

  

      

 

 
38dBm╩ ⅎ╢  

700MHz⁸800MHz⁸900MHz⁸

1. Hz ⁸1.7GHz ⁸ GHz  

- 126.6 dBm/15kHz 

- 132.6 dBm/3.75kHz 

 

( )      

⌐⅔™≡⁸♅ꜗⱠꜟ ⌐ ─ ─ ≢№╢↓

≤⁹ 

 

  

 

◦☻♥ⱶ ─ (dBm)  

 MHz 

◦☻♥ⱶ 

10 MHz 

◦☻♥ⱶ 

15 MHz 

◦☻♥ⱶ 

20 MHz 

◦☻♥ⱶ 

700MHz  - 97.8 - 94.8 - 93.0 - 90.3 

800MHz  

(815MHz- 830MHz) 
- 96.8 - 93.8 - 92.0  
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⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⁸ ⌐⅔™≡ ≈ │

≈─ ≢ ⇔≡™╢ ⁸⅛≈ ≈─ ≢ ⇔≡™╢ ≤⇔⁸

⌐⅔↑╢ ⌐ ─ ─ ─ ≢№╢↓

≤⁹ 

 

eMTC─ │⁸ ─ ─ ─ ≢№╢↓≤⁹ 

 

 eMTC  

 

 

 

 

 

 

 

 

 

 

 

NB- IoT─ │⁸ ─ ─ ─ ≢№╢↓≤⁹ 

 

 NB- IoT 

 

 

 

 

 

 

 

 

 

 

 

 

800MHz  

(830MHz- 845MHz) 
- 99.3 - 96.3 - 94.5  

900MHz  - 96.3 - 93.3 - 91.5  

1. Hz  - 99.3 - 96.3 - 94.5 - 91.3 

1.7GHz  - 96.3 - 93.3 - 91.5 - 90.3 

GHz  - 99.3 - 96.3 - 94.5 - 93.3 

 
─ (dBm)  

FDD HD- FDD 

700MHz  - 100 - 100.8 

800MHz  

(815MHz- 830MHz) 

- 99.5 - 100.3 

800MHz  

(830MHz- 845MHz) 

- 101.5 - 102.3 

900MHz  - 99 - 99.8 

1. Hz  - 101.5 - 102.3 

1.7GHz  - 98.5 - 99.3 

GHz  - 101.5 - 102.3 

 (dBm)  

700MHz  

- 107.5 

800MHz  

(815MHz- 830MHz) 

800MHz  

(830MHz- 845MHz) 

900MHz  

1. Hz  

1.7GHz  

GHz  
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○ Ⱪ꜡♇◐fi◓ 

Ⱪ꜡♇◐fi◓│⁸ ≈─ ≢ ╩ ∆╢ ─ ≢

№╡⁸ ─ ≢ ≤ ╩ ⅎ√ ⁸ ─ ♅ꜗⱠꜟ ⌐

⅜⌂™ ╡QPSK⁸ 1/3 ╩ ─95 ≢♩♇ⱪכꜟ☻─ ≢⅝╢

↓≤⁹ 

 

( )  

⅜38dBm╩ ⅎ╢ ⌐⅔™≡│⁸ ⌐⅔™≡ ─

≤∆╢⁹NB- IoT─ ╩ ∆╢ ─ ♅ꜗⱠꜟ │⁸ɥ/2shift - BPSK⁸

1/3≤∆╢↓≤⁹ 

 

 Ⱪ꜡♇◐fi◓ 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 43dBm - 43dBm - 43dBm - 43dBm 

─

 
MHz MHz MHz MHz 

 

⅜24dBm╩ ⅎ38dBm ─ ⌐⅔™≡│⁸ ⌐⅔™≡

─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ 24dBm 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 38dBm - 38dBm - 38dBm - 38dBm 

─ 

 
MHz MHz MHz MHz 

 

⅜20dBm╩ ⅎ24dBm ─ ⌐⅔™≡│⁸ ⌐⅔™≡

─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ 20dBm 24dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 
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─  - 35dBm - 35dBm - 35dBm - 35dBm 

─ 

 
MHz MHz MHz MHz 

 

╕√⁸ ⅜20dBm ─ ⌐⅔™≡│⁸ ⌐⅔™≡ ─

≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ 20dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  +14dB +14dB +14dB +14dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 27dBm - 27dBm - 27dBm - 27dBm 

─ 

 
MHz MHz MHz MHz 

 

( )  

⌐⅔™≡⁸ ─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─

 
- 56dBm - 56dBm - 56dBm - 56dBm 

─

 
MHz MHz MHz MHz 

─

 
15MHz  17.5MHz  20MHz  22.5MHz  

─

 
- 44dBm - 44dBm - 44dBm - 44dBm 

─

 
MHz MHz MHz MHz 

 

 

⌂⅔⁸ ⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⁸ ⌐⅔™≡ ≈

│ ≈─ ≢ ⇔≡™╢ ⁸⅛≈ ≈─ ≢ ⇔≡™╢ ≤⇔⁸

⌐⅔↑╢ ⌐ ─ ≤∆╢⁹ 
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 Ⱪ꜡♇◐fi◓  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

 
MHz+ MHz 

◦☻♥ⱶ 

MHz+10MHz 

◦☻♥ⱶ 

MHz+15MHz 

◦☻♥ⱶ 

10MHz+10MHz 

◦☻♥ⱶ 

─

─  
+ dB 

─

 
12.5MHz 15.0MHz 17.5MHz 17.5MHz 

─

 
- 56dBm - 56dBm - 56dBm - 56dBm 

─

 
MHz MHz MHz MHz 

─

 
17.5MHz  20MHz  22.5MHz  22.5MHz  

─

 
- 44dBm - 44dBm - 44dBm - 44dBm 

─

 
MHz MHz MHz MHz 

 

NB- IoT─ │⁸ ⌐⅔™≡⁸ ─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ NB- IoT 

─  + dB 

─  7.6MHz 

─  - 56dBm 

─  MHz 

─  12.6MHz  

─  - 44dBm 

─  MHz 

 

◌ ♅ꜗⱠꜟ  

♅ꜗⱠꜟ │⁸ ∆╢ ⌐ ↕╣√ ─ ≢

╩ ∆╢ ─ ≢№╡⁸ ─ ≢ ≤ ╩ ⅎ√ ⁸

─ ♅ꜗⱠꜟ ⌐ ⅜⌂™ ╡QPSK⁸ 1/3 ╩ ─95

≢♩♇ⱪכꜟ☻─ ≢⅝╢↓≤⁹ 

 

( )  

⅜38dBm╩ ⅎ╢ ⌐⅔™≡│⁸ ≢ ─ ≤∆╢

↓≤⁹NB- IoT─ ╩ ∆╢ ─ ♅ꜗⱠꜟ │⁸ɥ/2shift - BPSK⁸

1/3≤∆╢↓≤⁹ 
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 ♅ꜗⱠꜟ 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  +10dB + dB + dB + dB 

─ 

 
MHz 7.5MHz 10MHz 12.5MHz 

─  - 52dBm - 52dBm - 52dBm - 52dBm 

─ 

 
MHz MHz MHz MHz 

 

 

╕√⁸ ⅜24dBm╩ ⅎ38dBm ─ ⌐⅔™≡│⁸ ≢

─ ≤∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ 24dBm 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
MHz 7.5MHz 10MHz 12.5MHz 

─  - 47dBm - 47dBm - 47dBm - 47dBm 

─ 

 
MHz MHz MHz MHz 

 

╕√⁸ ⅜20dBm╩ ⅎ24dBm ─ ⌐⅔™≡│⁸ ≢

─ ≤∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ 20dBm 24dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
MHz 7.5MHz 10MHz 12.5MHz 

─  - 44dBm - 44dBm - 44dBm - 44dBm 

─ 

 
MHz MHz MHz MHz 

 

 

╕√⁸ ⅜20dBm ─ ⌐⅔™≡│⁸ ≢ ─ ≤

∆╢↓≤⁹ 
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 ♅ꜗⱠꜟ 20dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  +22dB +22dB +22dB +22dB 

─

 
MHz 7.5MHz 10MHz 12.5MHz 

─  - 28dBm - 28dBm - 28dBm - 28dBm 

─

 
MHz MHz MHz MHz 

 

( )  

⌐⅔™≡⁸ ─ ≤∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  +14dB +14dB +14dB +14dB 

─

 
MHz 7.5MHz 10MHz 12.5MHz 

─  
+45.5dB +45.5dB +42.5dB +39.5dB 

─

 
MHz MHz MHz MHz 

 

⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⁸ ≢ ≈ │ ≈─

≢ ⇔≡™╢ ⁸⅛≈ ≈─ ≢ ⇔≡™╢ ≤⇔⁸ ─ ≤

∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

 
MHz+ MHz 

◦☻♥ⱶ 

MHz+10MHz 

◦☻♥ⱶ 

MHz+15MHz 

◦☻♥ⱶ 

10MHz+10MHz 

◦☻♥ⱶ 

─  +14dB +14dB +14dB +14dB 

─

 
7.5MHz 10MHz 12.5MHz 12.5MHz 

─  
+25.5dB +25.5dB +25.5dB +25.5dB 

─

 
MHz MHz MHz MHz 

 

NB- IoT─ │⁸ ⌐⅔™≡⁸ ─ ⌐ ∆ ≤∆

╢↓≤⁹ 
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 ♅ꜗⱠꜟ NB- IoT 

─  +14dB 

─  2.6MHz 

─  +47dB 

─  MHz 

 

◐  

─ ⌐№╢ ⅜ ⇔™ ≈─ │ ⅜ ↕╣√

─ ≢ ╩ ∆╢ ─ ≢№╡⁸ ─ ≢ ≤

╩ ∏╢ ⌐№╢ ≤ ─ ≈─ ╩ ⅎ√ ⁸ ─

♅ꜗⱠꜟ ⌐ ⅜⌂™ ╡QPSK⁸ 1/3 ╩ ─95 ─☻ꜟ

≢♩♇ⱪכ ≢⅝╢↓≤⁹ 

 

( )  

⅜38dBm╩ ⅎ╢ ⌐⅔™≡│⁸ ≢ ─ ≤∆╢

↓≤⁹NB- IoT─ ╩ ∆╢ ─ ♅ꜗⱠꜟ │⁸ɥ/2shift - BPSK⁸

1/3≤∆╢↓≤⁹ 

 

 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.375MHz 14.75MHz 17.125MHz 

─

 
- 52 dBm - 52 dBm - 52 dBm - 52 dBm 

─ 

 
20MHz 22.5MHz 25MHz 27.5MHz 

─ 

 
- 52 dBm - 52 dBm - 52 dBm - 52 dBm 

─ 

 
MHz MHz MHz MHz 

 

⅜24dBm╩ ⅎ⁸38dBm ─ ⌐⅔™≡│⁸ ≢ ─

≤∆╢↓≤⁹ 

 

 24dBm 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 
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─

 
10MHz 12.375MHz 14.75MHz 17.125MHz 

─

 
- 47 dBm - 47 dBm - 47 dBm - 47 dBm 

─ 

 
20MHz 22.5MHz 25MHz 27.5MHz 

─ 

 
- 47 dBm - 47 dBm - 47 dBm - 47 dBm 

─ 

 
MHz MHz MHz MHz 

 

⅜20dBm╩ ⅎ24dBm ─ ⌐⅔™≡│⁸ ≢ ─

≤∆╢↓≤⁹ 

 

 20dBm 24dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.375MHz 14.75MHz 17.125MHz 

─

 
- 44 dBm - 44 dBm - 44 dBm - 44 dBm 

─ 

 
20MHz 22.5MHz 25MHz 27.5MHz 

─ 

 
- 44 dBm - 44 dBm - 44 dBm - 44 dBm 

─ 

 
MHz MHz MHz MHz 

 

⅜20dBm ─ ⌐⅔™≡│⁸ ≢ ─ ≤∆╢↓

≤⁹ 

 

 20dBm 24dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  +14dB +14dB +14dB +14dB 

─

 
10MHz 12.375MHz 14.75MHz 17.125MHz 

─

 
- 36 dBm - 36 dBm - 36 dBm - 36 dBm 

─ 

 
20MHz 22.5MHz 25MHz 27.5MHz 

─ 

 
- 36 dBm - 36 dBm - 36 dBm - 36 dBm 
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─ 

 
MHz MHz MHz MHz 

 

 ( )  

⌐⅔™≡⁸ ─ ≤∆╢↓≤⁹ 

 

  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─

 
- 46 dBm - 46 dBm - 46 dBm - 46 dBm 

─ 

 
20MHz 25MHz 30MHz 35MHz 

─ 

 
- 46 dBm - 46 dBm - 46 dBm - 46 dBm 

─ 

 
MHz MHz MHz MHz 

 

⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⁸ ⌐⅔™≡ ≈ │

≈─ ≢ ⇔≡™╢ ⁸⅛≈ ≈─ ≢ ⇔≡™╢ ≤⇔⁸

⌐ ⇔≡ ─ ≤∆╢↓≤⁹ 

 

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ 

 
MHz+ MHz 

◦☻♥ⱶ 

MHz+10MHz 

◦☻♥ⱶ 

MHz+15MHz 

◦☻♥ⱶ 

10MHz+10MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
12.5MHz 15MHz 17.5MHz 17.5MHz 

─

 
- 46 dBm - 46 dBm - 46 dBm - 46 dBm 

─ 

 
25MHz 30MHz 35MHz 35MHz 

─ 

 
- 46 dBm - 46 dBm - 46 dBm - 46 dBm 

─ 

 
MHz MHz MHz MHz 
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NB- IoT─ │⁸ ⌐⅔™≡ ─ ≤∆╢↓≤⁹ 

 

 NB- IoT 

 NB- IoT 

─  +12dB 

─  2.2MHz 

─  - 46 dBm 

─  4.4MHz 

─  - 46 dBm 

─  1.4MHz 

 

◒ ⌐ ∆╢ ─  

≢⁸ ⅛╠ ↕╣╢ ─ ≤∆╢⁹ 

 

( )  

⌐ ∆ ≢№╢↓≤⁹ 

 

 ⌐ ∆╢ ─  

   

30MHz 1000MHz  - 57dBm 100kHz 

1000MHz 12.7 Hz  - 47dBm MHz 

GHz TDD  2010MHz 2025MHz  - 52dBm MHz 

 

⌂⅔⁸ ∆╢ ⌐ ∂≡ ⌐ ∆ ╩ ↄ↓≤⁹ 

 

 ⌐ ∆╢ ─ ∆╢  

∆╢  ∆╢  

GHz  2100MHz 2180MHz  

1.7GHz  1795MHz 1890MHz  

1.5GHz  1465.9MHz 1520.9MHz  

900MHz  935MHz 970MHz  

800MHz  850MHz 900MHz  

700MHz  763MHz 813MHz  

 

( )  

30MHz 1000MHz ≢│- 57dBm/100kHz ⁸1000MHz 12.7 Hz ≢│-

47dBm/MHz ≢№╢↓≤⁹ 

 

  

LTE- Advanced ─ ⌐≈™≡│⁸ ≢ ↕╣≡™╢LTE─ ⌐ ∏╢↓

≤⅜ ≢№╢⁹ ⁸ ⌐≈™≡│⁸ ─ ╩ ∆╢

⌐№∫≡│⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫╩ ™╢ │ ≢ ⇔√ ╩

⅜ ─ ≢ ╘╠╣╢╙─⁹ ⇔√ ⌐╟╡⁸ ╩ ™
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╢ │ ⌐ ⇔√ ⌐╟╢⁹ ⁸ ⌐≈™≡│⁸ ─

╩ ⇔ ╩ ™╢ ⌐№∫≡│⁸ ┘

─ │ ≢ ⇔√ ╩ ⇔√ ⌐╟╡⁸∕╣ │

⌐ ⇔√ ⌐╟╢⁹ 

 

(1)  

▪ ─  

( )  

─ ╩ ⅜ ↕╣╢╟℮⌐ ⇔⁸ ╩ ⇔⁸

╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

( )  

─ ╩ ◦Ⱶꜙ꜠כ♃≤ ⇔⁸ ╩ ⇔

╩ ∆╢⁹ 

▬ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( )  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐ ↕╣√☻Ɑ

◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√ ≤

⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

⌂⅔⁸ ─ ⅛╠▪fi♥♫ ╕≢⌐ⱨ▫ꜟ♃⌐╟╢ ⅜

№╢ ⌐│⁸ ╩ ⌐≡ ∆╢↓≤⁹ 

▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫╩ ™╢ │⁸ ─ ⅜ ≤⌂╢

⌐≡ ∆╢↓≤⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ≢ ∆╢⁹ ╩

⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑

╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐
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∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

 

► ♅ꜗⱠꜟ ⅎ™  

( )  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐ ↕╣√☻Ɑ

◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√ ≤

⇔⁸ ↕╣╢ ⌐ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

     ╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ≢ ∆╢⁹ ╩

⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢ ⌐ ♅ꜗⱠꜟ ⅎ™

╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

◄ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

( )  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─( ) ≤ ∂ ≤∆╢⅜⁸

⌐╟╡ ╘╠╣√ ⌐ ∆╢╟℮⌐ │ ∆╢⁹ 

 

( )  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─( ) ≤ ∂ ≤∆╢⅜⁸

⌐╟╡ ╘╠╣√ ⌐ ∆╢╟℮⌐ │ ∆╢⁹ 

 

○  

( )  

─ ╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩

⌐ ⇔≡∕─ ╩ ⇔⁸ ─0.5 ≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ≢ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩

⌐ ⇔≡∕─ ╩ ⇔⁸ ─0.5 ≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 
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◌  

( )  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡ ╩

∆╢⁹ 

▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫╩ ™╢ │⁸ ─ ╩ ⌐⇔√ ≢

─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⌐╟╡ ∆╢⁹

─ ≢ ⇔⁸ ⌐╟╡ ╩ ∆╢⁹ 

 

◐ ○ⱨ  

( )  

     ⇔⌂™⁹ 

 

( )  

─ ╩ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ≤∆╢⁹ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ⅎ™ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

◒  

( )  

─ ≤ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐╟

╡ ∆╢⁹ ─ ╩ ≢ ∆╢╟℮ ⇔⁸

─ ┘ ╩ ⌐ ╘╠╣√ ⌐ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ⁸☻Ɑ◒♩ꜝⱶⱴ☻◒ ┘☻ⱪꜞ▪☻ ⌐⅔↑╢

─ ≤ ∂ ≢ ∆╢⁹ 

 

( )  

⇔⌂™⁹ 

 

(2)  

▪  

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃╩ ⇔⁸ ⌐ ╘╠╣√

⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔

∆╢⁹ 
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( )  

─ ≤ ◦Ⱶꜙ꜠כ♃╩ ⇔⁸ ⌐ ╘╠╣√

⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔

∆╢⁹ 

 

▬ Ⱪ꜡♇◐fi◓ 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸

⌐ ╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩

⇔⁸ ─ ╩ ╩♩♇ⱪכꜟ☻≡⇔ ∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸

⌐ ╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩

⇔⁸ ─ ╩ ╩♩♇ⱪכꜟ☻≡⇔ ∆╢⁹ 

► ♅ꜗⱠꜟ  

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸ ⌐

╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ─ ╩ ♅ꜗⱠꜟ ⌐ ⇔

╩♩♇ⱪכꜟ☻≡ ∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸ ⌐

╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ─ ╩ ♅ꜗⱠꜟ ⌐ ⇔

╩♩♇ⱪכꜟ☻≡ ∆╢⁹ 

 

◄  

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ≈─ ╩ ∆╢⁹

┘ ╩ ⌐╟╡ ╘╠╣√ ꜠ⱬꜟ ┘ ⌐ ∆╢⁹

◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔ ∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ≈─ ╩ ∆╢⁹

┘ ╩ ⌐╟╡ ╘╠╣√ ꜠ⱬꜟ ┘ ⌐ ∆╢⁹

◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔ ∆╢⁹ 

 

○ ⌐ ∆╢ ─  

( )  

─ ╩ ⌐⇔⁸ ⌐ ↕╣√

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√
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≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

⌂⅔⁸ ─ ⅛╠▪fi♥♫ ╕≢⌐ⱨ▫ꜟ♃⌐╟╢ ⅜

№╢ ⌐│⁸ ╩ ⌐≡ ∆╢↓≤⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ⌐∆╢⁹

╩ ⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢ ⌐ ⌐

∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

(3) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜≢⅝╢⁹ 

 

 ≤⇔≡ ⌐ ╘╠╣╢ ⌂  

20 12 11 ⌐╟

╡ ↕╣√LTE ─ ⌂ ⌐ ∏╢╙─≤∆╢⁹√∞⇔⁸ (1) ┘(2) ⌐≈™

≡│⁸ ⌐ ∆ ⌂ ≤∆╢⁹ 

 

(1) ♃▬Ⱶfi◓ 

⅛╠ ⇔√ⱨ꜠כⱶ⌐ ↕∑⁸⅛≈⁸ ⅛╠ ↕╣√◘Ⱪⱨ꜠כⱶ

⌐⅔™≡ ╩ ∆╢╙─≤⇔⁸∕─ ─ ─ │±130♫ⱡ NB- IoT

⌐⅔™≡│⁸±434♫ⱡ ─ ≢№╢↓≤⁹ 

 

( 2) ꜝfi♄ⱶ▪◒☿☻  

▪ ⅛╠ ↕╣√ ⌐⅔™≡ꜝfi♄ⱶ▪◒☿☻ ╩ ⁸13◘Ⱪⱨ꜠

ⱶכ eMTC⌐⅔™≡│⁸403◘Ⱪⱨ꜠כⱶ ─ ⅛╠ ↕╣√ ⌐

╩ ⅛╠ ⇔√ │⁸ ╩ ⇔√ ⅛╠⁸

⅛╠ ↕╣√6◘Ⱪⱨ꜠כⱶ ≢ ⌐ ⌂◘Ⱪⱨ꜠כⱶ │∕─ ⌐

⌂◘Ⱪⱨ꜠כⱶ⌐ ─ ╩ ℮↓≤⁹ 

NB- IoT ⌐⅔™≡│⁸ ⅛╠ ↕╣√ ⌐⅔™≡ꜝfi♄ⱶ▪◒☿☻

╩ ⁸41◘Ⱪⱨ꜠כⱶ 10.24 ─ ⅛╠ ↕╣√ ⌐

╩ ⅛╠ ⇔√ │⁸ ╩ ⇔√ ⅛╠⁸12Ⱶꜞ

⌐ ∆╢☻꜡♇♩≢ ─ ╩ ℮↓≤⁹ 

▬ ▪⌐⅔™≡ ╩ ⇔√ │ ⇔ↄ│ ╩

≢⅝⌂⅛∫√ │⁸ ┘▪─ ╩ ℮↓≤≤∆╢⁹↓─ ⌐⅔™≡⁸ ┘
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▪─ ╩ ℮ │⁸ ⅛╠ ↕╣╢ ╩ ⅎ∏⁸⅛≈⁸200 ╩ ⅎ⌂™

↓≤⁹ 

 

 ╕√⁸IP ⌐ ╢ ⌐ ⇔≡│⁸

IP Ⱡ♇♩꞉כ◒ 24 27  ⌐╟╡ ↕╣√ IP

─ ⌐ ∏╢╙─≤∆╢⁹ 

 

 ∕─  

≢│⁸ ▬fi♃ⱨ▼כ☻─ ╛ ⌐ ↑√ ⅜ ⅝

⅝ ╦╣≡™╢↓≤⅛╠⁸ ⁸↓╣╠─ ⌂ ╩ ╕ⅎ≈≈⁸ ⌂ ⅜

⌂ ⌐≈™≡⁸ ⌂ ╩ ⌐ ∆╢ ⅛╠⁸ ⅛≈ ╛⅛⌐

─ ╩ ⌐ ⇔≡™ↄ↓≤⅜ ╕⇔™⁹  
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 ( FDD)─  

  

(1) ⁸  

│ ≤⇔≡ ↕╣√ 700MHz ⁸800MHz ⁸900MHz ⁸

1. Hz ⁸1.7GHz ┘ 2GHz ─ ╩ ∆╢↓≤⁹ 

 

(2)   

│ ≢№╢↓≤⁹╕√⁸™∏╣─ ⌐⅔™≡╙

╩ ℮↓≤⅜≢⅝╢⁹⌂⅔⁸ ≢ ≤⌂╢RF │⁸ ∆╢ ─ ≤

∆╢⁹ 

 

(3)   

∆╢ ⌐╟╢⁹ 

 

(4) ⁸ ─  

∆╢ ⌐╟╢⁹ 

 

 ◦☻♥ⱶ ─  

(1) ┼─  

╩ ∆╢ ⌐≈™≡│⁸ 21 ─ ⌐ ∆╢↓≤⁹ 

 

(2)  ◦☻♥ⱶ≤─  

─ ┘ 56 ⌐ ≠™≡ ↕╣√ ⌐ ─ ╩ ⅎ⌂™

╟℮⌐⁸ ─ ⁸ⱨ▫ꜟ♃─ ─ ⌂ ╩ ∏╢↓≤⁹ 

 

 ─  

(1)  

─ ⌐⅔™≡⁸ ─ ╩ √∆↓≤⁹ 

▪ ─  

( ) ╡ ↑  

± 0.1ppm+12Hz ≢№╢↓≤⁹ 

 

( ) ╡ ↑  

±300Hz ≢№╢↓≤⁹ 

 

▬ ─  

( ) ╡ ↑  

─+2.7dB/- 4.1dB ≢№╢↓≤⁹ 

 

( ) ╡ ↑  
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─+2.7dB/- 5.7dB ≢№╢↓≤⁹ 

700MHz ─ ⌐№∫≡│⁸ ─+2.7dB/- 4.2dB ≢№╢↓≤⁹ 

 

► ♅ꜗⱠꜟ ⅎ™  

♅ꜗⱠꜟ ⅎ™ ─ │⁸ ⌐ ∆ ≢№╢↓≤⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

ₒ700MHz/800MHz/900MHzx  

- 44.2dBc/3.84MHz │+2.8dBm/3.84MHz 

⅛╠2.5MHz ╣ ┘7.5MHz ╣  

 

ₒ1. Hz/1.7GHz/2GHz  x

- 44.2dBc/3.84MHz │- 7.2dBm/3.84MHz 

⅛╠2.5MHz ╣ ┘7.5MHz ╣  

 

( ) ╡ ↑  

ₒ800MHz  x

- 32.2dBc/3.84MHz ⅛╠2.5MHz ╣  

│⁸ ─  

- 16dBm/100kHz815MHz╩ ⅎ850MHz ⁸885MHz╩ ⅎ958MHz ─  

- 16dBm/MHz815MHz ⁸850MHz╩ ⅎ885MHz ⁸958MHz ⅎ╢  

 

- 35.2dBc/3.84MHz ⅛╠7.5MHz ╣  

│⁸ ─  

- 16dBm/100kHz815MHz╩ ⅎ850MHz ⁸885MHz╩ ⅎ958MHz ─  

- 16dBm/MHz815MHz ⁸850MHz╩ ⅎ885MHz ⁸958MHz ⅎ╢  

 

ₒ700MHz/900MHz/1. Hz/1.7GHz  x

- 32.2dBc/3.84MHz │- 50dBm/3.84MHz  

⅛╠2.5MHz ╣  

- 35.2dBc/3.84MHz │- 50dBm/3.84MHz  

⅛╠7.5MHz ╣  

 

ₒ2GHz  x

- 32.2dBc/3.84MHz │- 7.2dBm/3.84MHz  

⅛╠2.5MHz ╣  

- 35.2dBc/3.84MHz │- 24.2dBm/3.84MHz  

⅛╠7.5MHz ╣  

 

◄ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ │⁸ ─ ⌐ ∆ ≢№╢↓≤⁹ 
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⌂⅔⁸↓─ │ ⅛╠10MHz ─ ⌐ ∆╢⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

ₒ800MHz  x

ה GHz  

─A) │B)─™∏╣⅛⌐ ∆ ≢№╢↓≤⁹ 

A) 

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

 

B) 

   

1000MHz  - dBm MHz 

 

ה GHz ⅎ 

   

1000MHz 12.7 Hz  - 13dBm MHz 

 

ₒ700MHz/900MHz  x

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.7 Hz  - 13dBm MHz 

 

ₒ1. Hz/1.7GHz/ GHz  x

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.7 Hz  - 13dBm MHz 

 

⌂⅔⁸PHS ⌐≈™≡│⁸ ─ ⌐ ∆ ≤∆╢↓≤⁹√∞⇔⁸◐ꜗꜞ▪

⅛╠─○ⱨ☿♇♩ 12.5MHz ─ ⌐⅔™≡╙ ↕╣╢⁹ 

 

   

1884.5MHz 1915.7MHz  - 41dBm 300kHz 

 

( ) ╡ ↑  

ₒ800MHz  x

ה GHz  
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─A) │B)─™∏╣⅛⌐ ∆ ≢№╢↓≤⁹ 

A) 

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz 815MHz╩ 845MHz ⁸ 

885MHz╩ 958MHz ↄ  
- 26dBm 100kHz 

815MHz╩ 845MHz ⁸885MHz╩ 958MHz  - 16dBm 100kHz 

 

B) 

   

815MHz 845MHz ⁸885MHz 958MHz  - 16dBm 100kHz 

815MHz ⁸845MHz╩ 885MHz ⁸958MHz  - 16dBm MHz 

 

ה GHz ⅎ 

   

1000MHz 12.7 Hz  - 16dBm MHz 

 

ₒ900MHz  x

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

 

⌂⅔⁸ ⌐ ∆ ⌐≈™≡│⁸ ─ ⌐ ∆ ≤∆╢↓≤⁹ 

 

   

860MHz 890MHz  - 40dBm MHz 

 

ₒ700MHz  x

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

 

ₒ1.5/1.7GHz  x

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 
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⌂⅔⁸ ⌐ ∆ ⌐≈™≡│⁸ ─ ⌐ ∆ ≤∆╢↓≤⁹ 

 

   

1884.5MHz 1915.7MHz  - 41dBm 300kHz 

 

ₒ GHz  x

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

 

⌂⅔⁸ ⌐ ∆ ⌐≈™≡│⁸ ─ ⌐ ∆ ≤∆╢↓≤⁹ 

 

   

1884.5MHz 1915.7MHz  - 41dBm 300kHz 

 

(2)  

⌐ ∆╢ ─  

≢⁸ ⅛╠ ↕╣╢ ─ ≤∆╢⁹ 

ₒ700MHz/800MHz/900MHzx  

30MHz 1000MHz ≢│Ή48.8dBm/100kHz ⁸1000MHz 12.7 Hz ≢│

- 38.8dBm/MHz ≢№╢↓≤⁹ 

 

ₒ1. Hz/1.7GHz/ GHz  x

30MHz 1000MHz ≢│- 57dBm/100kHz ⁸1000MHz 12.7 Hz ≢│-

47dBm/MHz ≢№╢↓≤⁹ 

 

  

(1)  

⌐≈™≡│⁸ ⌐ ∆╢ ╩ ⅝ ╩ ℮ ─

⌂ ╩⅛↑√ ≡≤∆╢⁹⌂⅔⁸ ⅜ ≤⌂╢ ╩ ™╢

│⁸∕╣ ─ ⌐╟╢ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

▪ ─  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 
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⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

▬ ♅ꜗⱠꜟ ⅎ™  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

 

► ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩

∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩

∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

 

◄  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 
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( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

○  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡

╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡

╩ ∆╢⁹ 

 

(2)  

⌐ ∆╢ ─  

▪ ╡ ↑  

─ ╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

▬ ╡ ↑  

─ ╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

 

(3) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜≢⅝╢⁹ 
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 ꜠Ⱨכ♃( FDD)─  

  

(1) ⁸  

│ ≤⇔≡ ↕╣√ 700MHz ⁸800MHz ⁸900MHz ⁸

1. Hz ⁸1.7GHz ┘ GHz ─ ╩ ∆╢↓≤⁹ 

 

(2)   

│ ≢№╢↓≤⁹╕√⁸™∏╣─ ⌐⅔™≡╙

╩ ℮↓≤⅜≢⅝╢⁹⌂⅔⁸ ≢ ≤⌂╢RF │⁸ ∆╢ ─ ≤

∆╢⁹ 

 

(3)   

∆╢ ⌐╟╢⁹ 

 

(4) ⁸  

╡ ↑ ⁸ ╡ ↑ ─ ⁸ │⁸

⌐ ∆≤⅔╡≤∆╢⁹ 

 ─  

   

╡  24.0dBm 250mW  0dBi  

╡  16.0dBm 40mW 9dBi  

╡ ⌐⅔™≡⁸ ⅜ 0dB─ ⌐250mW─

╩ ⅎ√≤⅝─ ≤⌂╢ │⁸∕─ ╩ ─

≢ ℮↓≤⅜≢⅝╢╙─≤∆╢⁹⌂⅔⁸ ⌐│ │

╕⌂™╙─≤∆╢⁹ 

 

(5) ⁸ ─  

∆╢ ⌐╟╢⁹ 

 

 ◦☻♥ⱶ ─  

(1)  

☿ꜟ ╡─ ꜠Ⱨכ♃─ │50 ╩ ≤∆╢⁹ 

 

(2) ┼─  

╩ ∆╢ ⌐≈™≡│⁸ 21 ─ ⌐ ∆╢↓≤⁹ 

 

(3) ◦☻♥ⱶ≤─  

─ ┘ 56 ⌐ ≠™≡ ↕╣√ ⌐ ─ ╩ ⅎ⌂™

╟℮⌐⁸ ─ ─ ⌂ ╩ ∏╢↓≤⁹ 
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 ─  

(1)  

─ ⌐⅔™≡⁸ ─ ╩ √∆↓≤⁹ 

▪ ─  

( ) ╡ ↑  

± 0.1ppm+12Hz ≢№╢↓≤⁹ 

 

( ) ╡ ↑  

±300Hz ≢№╢↓≤⁹ 

 

▬ ─  

( ) ╡ ↑  

─+2.7dB/- 4.1dB ≢№╢↓≤⁹ 

 

( ) ╡ ↑  

─ │⁸ ─+2.7dB/- 5.7dB ≢№╢↓≤⁹ 

700MHz ─ ⌐№∫≡│⁸ ─+2.7dB/- 4.2dB ≢№╢↓≤⁹ 

  

► ♅ꜗⱠꜟ ⅎ™  

♅ꜗⱠꜟ ⅎ™ ─ │⁸ ⌐ ∆ ≢№╢↓≤⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

ₒ700MHz/800MHz/900MHzx  

- dBm/MHz ⅛╠2.5MHz ╣ ┘7.5MHz ╣  

 

ₒ1. Hz/1.7GHz/ GHz  x

- 13dBm/MHz ⅛╠2.5MHz ╣ ┘7.5MHz ╣  

 

( ) ╡ ↑  

ₒ800MHz  x

- 32.2dBc/3.84MHz ⅛╠2.5MHz ╣  

│⁸ ─  

- 16dBm/100kHz815MHz╩ ⅎ850MHz ⁸885MHz╩ ⅎ958MHz ─  

- 16dBm/MHz815MHz ⁸850MHz╩ ⅎ885MHz ⁸958MHz ⅎ╢  

 

- 35.2dBc/3.84MHz ⅛╠7.5MHz ╣  

│⁸ ─  

- 16dBm/100kHz815MHz╩ ⅎ850MHz ⁸885MHz╩ ⅎ958MHz ─  

- 16dBm/MHz815MHz ⁸850MHz╩ ⅎ885MHz ⁸958MHz ⅎ╢  
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ₒ700MHz/900MHz/1. Hz/1.7GHz  x

- 32.2dBc/3.84MHz │- 13dBm/MHz ⅛╠2.5MHz ╣  

- 35.2dBc/3.84MHz │- 30dBm/MHz ⅛╠7.5MHz ╣  

 

ₒ2GHz  x

- 32.2dBc/3.84MHz │- 13dBm/MHz ⅛╠2.5MHz ╣  

- 35.2dBc/3.84MHz │- 30dBm/MHz ⅛╠7.5MHz ╣  

 

◄ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ │⁸ ─ ⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸↓─ │ ⅛╠10MHz ─ ⌐ ∆╢⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

ₒ800MHz  x

ה GHz  

─A) │B)─™∏╣⅛⌐ ∆ ≢№╢↓≤⁹ 

A) 

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

 

B) 

   

1000MHz  - dBm MHz 

 

ה GHz ⅎ 

   

1000MHz 12.7 Hz  - 13dBm MHz 

 

ₒ700MHz/900MHzx  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.7 Hz  - 13dBm MHz 

 

ₒ1. Hz/1.7GHz/ GHz  x

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.7 Hz  - 13dBm MHz 
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⌂⅔⁸PHS ⌐≈™≡│⁸ ─ ⌐ ∆ ≤∆╢↓≤⁹√∞⇔⁸◐ꜗꜞ▪

⅛╠─○ⱨ☿♇♩ 12.5MHz ─ ⌐⅔™≡╙ ↕╣╢⁹ 

 

   

1884.5MHz 1915.7MHz  - 51dBm 300kHz 

 

( ) ╡ ↑  

ₒ800MHz  x

ה GHz  

─A) │B)─™∏╣⅛⌐ ∆ ≢№╢↓≤⁹ 

A) 

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz 815MHz 845MHz ⁸ 

885MHz 958MHz ↄ  
- 26dBm 100kHz 

815MHz 845MHz ⁸885MHz 958MHz  - 16dBm 100kHz 

 

B) 

   

815MHz 845MHz ⁸885MHz 958MHz  - 16dBm 100kHz 

815MHz ⁸845MHz 885MHz ⁸958MHz  - 16dBm MHz 

 

ה GHz ⅎ 

   

1000MHz 12.7 Hz  - 16dBm MHz 

 

ₒ900MHz  x

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

 

⌂⅔⁸ ⌐ ∆ ⌐≈™≡│⁸ ─ ⌐ ∆ ≤∆╢↓≤⁹ 

 

   

860MHz 890MHz  - 40dBm MHz 

 

ₒ700MHz  x

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 
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30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

     

ₒ1.5/1.7/ GHz  x

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

 

⌂⅔⁸ ⌐ ∆ ⌐≈™≡│⁸ ─ ⌐ ∆ ≤∆╢↓≤⁹ 

 

   

1884.5MHz 1915.7MHz  - 51dBm 300kHz 

 

○ ─╖  

─ ╩ ≡ √∆↓≤⁹ 

ה ⅛╠5MHz ╣√ ⌐⅔™≡ 35dB ≢№╢↓≤⁹ 

ה ⅛╠10MHz ╣√ ⌐⅔™≡ 20dB ≢№╢↓≤⁹ 

ה ⅛╠40MHz ╣√ ⌐⅔™≡ dB ≢№╢↓≤⁹ 

 

(2)  

⌐ ∆╢ ─  

≢⁸ ⅛╠ ↕╣╢ ─ ≤∆╢⁹ 

ₒ700MHz/800MHz/900MHzx  

30MHz 1000MHz ≢│Ή48.8dBm/100kHz ⁸1000MHz 12.7 Hz ≢│

- 38.8dBm/MHz ≢№╢↓≤⁹ 

 

ₒ1. Hz/1.7GHz/2GHzx  

30MHz 1000MHz ≢│- 57dBm/100kHz ⁸1000MHz 12.7 Hz ≢│-

47dBm/MHz ≢№╢↓≤⁹ 

 

(3) ∕─ ⌂  

▪ ⇔≡ ─ ╩ ≤∆╢√╘─  

₈ ─ ≢№╢ ⅛╠─ ╩ ↑╢↓≤⌐╟∫≡ ⌐ ↕╣╢

─ ─╖╩ ∆╢₉↓≤⁹ 

 

▬ ∕─ ⁸ ≤⇔≡ ⌂  

( ) ─ ─ ┼─ ╩ ∆╢√╘─  

╩ ∆╢↓≤⁹ 
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( ) ─ ⌐ ∆╢√╘─  

⇔≡ ─ ╩ ≤∆╢√╘─ │ ⅛╠꜠Ⱨכ♃╩

∆╢ ╩ ∆╢↓≤⁹ 

 

  

(1)  

⌐≈™≡│⁸ ⌐ ∆╢ ╩ ⅝ ╩ ℮ ─ ⌂

╩⅛↑√ ≡≤∆╢⁹⌂⅔⁸ ⅜ ≤⌂╢ ╩

™╢ │⁸∕╣ ─ ⌐╟╢ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

▪ ─  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

▬ ♅ꜗⱠꜟ ⅎ™  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

 

► ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩

∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 
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( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩

∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

 

◄  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

○  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡

╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡

╩ ∆╢⁹ 

 

◌ ─  

3m ─ │ ╩ ♩▬◘ⱪfiכ○√⇔ ⇔ↄ│∕╣

╠─♥☻♩◘▬♩⌐⅔™≡ ∆╢↓≤⁹ │ ∆╢ ⌐⅔↑╢

≤⇔≡ ╘╢⁹↓─ ⌐⅔™≡⁸ ─ ╩ ™╢ ≢№∫

≡ ╩ ⇔≡ ╩ ╢ ─ │⁸ ⇔√ ⅜ ⌐⌂╢ ≢

∆╢↓≤⁹ 

♥☻♩◘▬♩─ │⁸ ─╙─╩ ™╢↓≤⁹╕√⁸

─ ⅝↕⅜ 60cm╩ ⅎ╢ │⁸ ╩∕─ ≤⇔≡ ∆╢↓≤⅜
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≢№╢⁹ 

⌂⅔⁸ ─ ─ ⌐⅔™≡│ ─ ╩ ┘

⌐⇔≡ ⇔√ ─ ≤∆╢↓≤⁹√∞⇔⁸ ─ ⅜ ⌂ │

─ ╩ │ ≢ ⇔√ ⌐3dB ⅎ╢↓≤⌐╟∫≡ ─

≤∆╢↓≤⅜ ≢№╢⁹ 

 

◐  

⅛╠ MHz⁸10MHz⁸40MHz ╣√ ⌐⅔™≡ ⌐≡

∆╢⁹ 

 

(2)  

⌐ ∆╢ ─  

▪ ╡ ↑  

─ ꜠Ⱨכ♃╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

 

▬ ╡ ↑  

─ ꜠Ⱨכ♃╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

 

(3) ⇔≡ ─ ╩ ≤∆╢√╘─ ─  

─™∏╣⅛─ ⌐≡ ∆╢⁹ 

ה ⇔√ ─ ╩ ╖ ╢↓≤≢ ╩ ⇔⁸

─ ─╖╩ ∆╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 

ה ─ ╩ ⌐ ⇔⁸꜠ Ⱨכ♃⅜ ╩ ∆╢↓≤≢ ╠⅜

⌂ ╩ ⇔≡™╢↓≤╩ ⇔⁸ ─ ⅜ ≢⅝⌂ↄ⌂

∫√ ⌐│ ╩ ∆╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 

ה ⅛╠─ ⌐╟╡⁸ ─ ⅜ ⅎ╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙ ⌐≡ ∆╢⁹ 

 

(4) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜≢⅝╢⁹  
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 LTE-Advanced TDD ─  

 

 LTE- Advanced (TDD)─  

  

(1)  

ITU- R⌐⅔™≡ IMT ≤⇔≡ ↕╣√3. Hz (3.4GHz- 3.6GHz)─ ╩

∆╢↓≤⁹ 

 

(2) ◐ꜗꜞ▪  

⇔℮╢◐ꜗꜞ▪ ─ ☻♥♇ⱪ ≢№╢↓≤⁹ 

100kHz≤∆╢↓≤⁹ 

 

(3)  

OFDMOrthogonal Frequency Division Multiplexing ┘

TDM Time Division Multiplexing ≤─ ╩ ╡

⁸ ⌐⁸SC- FDMASingle Carrier Frequency Division Multiple Access

◦fi◓ꜟה◐ꜗꜞ▪ ╩ ╡ ⁸ ⌐

∆╢↓≤⁹ 

 

(4)  

TDD Time Division Duplex ≤∆╢↓≤⁹ 

 

(5)  

▪ ╡  

BPSK (Binary Phase Shift Keying) ⁸QPSK (Quadrature Phase Shift Keying) ⁸16QAM 

(16 Quadrature Amplitude Modulation) ⁸64QAM (64 Quadrature Amplitude Modulation)  

│ 256QAM (256 Quadrature Amplitude Modulation) ╩ ∆╢↓≤⁹ 

▬ ╡  

BPSK⁸QPSK⁸16QAM⁸64QAM │256QAM ╩ ∆╢↓≤⁹ 

 

 ◦☻♥ⱶ ─  

(1)  ⱨ꜠כⱶ  

ⱨ꜠כⱶ │ 10ms≢№╡⁸◘Ⱪⱨ꜠כⱶ │ ms(10◘Ⱪⱨ꜠כⱶ ⱨ꜠כⱶ)⁸☻꜡

♇♩ │0.5ms(20☻꜡♇♩ ⱨ꜠כⱶ)≢№╢↓≤⁹ⱨ꜠כⱶ │1/2 ⱨ꜠כⱶ ms

⌐⁸ ≈─◘Ⱪⱨ꜠כⱶ⅜ ╡ │ ╡⌐ ╡ ≡╠╣╢⁹ 

 

(2)  

⅛╠─ ─ ─ │ ⅛╠─ ⌐ ≠⅝

⅜ ≤⌂╢╟℮ ⌐ ∆╢ ╩ ∆╢↓≤⁹ 
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(3)   

≤ ╛ ≤─ ─ ⌐ ⇔≡│⁸ ⌂

⅜ ╦╣≡™╢↓≤⁹ 

 

(4)  ┼─  

╩ ∆╢ ⌐≈™≡│⁸ ⌐≈™≡│ 25

14 21 ─ ⁸ ⌐≈™≡│ 25

18 14 ─ ⌐ ∆╢↓≤⁹ 

 

(5)  ─ ─  

─ ⅜ ⇔≡⌂↕╣╢↓≤⁹ 

▪ ⅜ ─ ╩ ⇔√ ⁸ │ ⌐ ╩ ∆╢↓≤⁹ 

 

▬ ⅜∕─ ╩ ⇔√ │⁸ ♃▬ⱴ─♃▬ⱶ▪►♩⌐╟╡

⅜ ╩ ∆╢↓≤⁹ 

 

(6)  ◦☻♥ⱶ≤─  

─ ┘ 25 131 56 ⌐ ≠™≡ ↕╣

√ ⌐ ─ ╩ ⅎ⌂™╟℮⌐⁸ ─ ⁸ⱨ▫ꜟ♃─ ─ ⌂

╩ ∏╢↓≤⁹ 

 

 ─  

(1)   

─ ⌐⅔™≡⁸ ─ ╩ √∆↓≤⁹ 

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

⌐≈™≡│⁸ ─ ⅛╠ ⌂╢ ─ ╩ ∆╢ ⌐≈™

≡│ ─ ─ ≤⇔≡⅔╡⁸∕─╟℮⌂ ⅜ ↕╣╢ ⌐│⁸∕─

⌐≈™≡ ⅜ ≢№╢⁹ 

fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐ ─ ╩ ⌐ ™≡

≤⇔≡ ℮ ╩™℮⁹≢ ⌂ ─ ∑≢ ⇔≡™╢ ≢

⌐▬⅛╠◖⌐ ╘╢ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡

⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

┘ ⌐≈™≡⁸ │ ⇔⌂™⁹ 

⌐≈™≡│⁸ ⌂╢ ─ ╩ ∆╢ │ ─

⇔⌂™ ╩ ∆╢ ⌐≈™≡│ ⇔⌂™⁹ ≢ ⅜ ∆╢

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ∆╢ │⁸ │ ≤∆╢⁹ 

 

▬ ─  

( )  

⅜38dBm╩ ⅎ╢ ⌐⅔™≡│⁸± 0.05ppm 12Hz ≢№╢

↓≤⁹ 
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⅜20dBm╩ ⅎ38dBm ─ ⌐⅔™≡│⁸± 0.1ppm 12Hz

⁸ ⅜20dBm ─ ⌐⅔™≡│⁸± 0.25ppm 12Hz ≢№╢

↓≤⁹ 

 

( )  

⌐ ⇔≡⁸± 0.1ppm 15Hz ≢№╢↓≤⁹ 

 

► ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ │⁸ ─ ⌐ ∆ ≢№╢↓≤⁹ 

( )  

⌐⅔↑╢ │⁸ MHz◦☻♥ⱶ⁸10MHz◦☻♥ⱶ⁸15MHz◦☻♥ⱶ⁸20MHz

◦☻♥ⱶ™∏╣─ ╙⁸ ⅜ ∆╢ 3400 3600MHz─ ╩

™℮⁹ ∂⁹ ─ ⅛╠10MHz ╣√ ⌐ ∆╢⁹ ╩

™╢ ⌐№∫≡│ ≢ ⇔√ ─ ⅜

⌐ ∆ ≢№╢↓≤⁹╕√⁸ ─ ⌐⅔™≡ ≢

─ ╩™℮⁹ ⌐⅔™≡ ∂⁹ ╩ ∆╢ ⌐№∫≡

│⁸ ─ ╩ ⌐ ⇔√ ⌐⅔™≡╙⁸ ╩ ∆╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.75GHz  - 13dBm MHz 

12.75GHz ╡─ ─ ─  - 13dBm MHz 

 

⌐ ∆PHS ⌐≈™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ PHS  

   

1884.5MHz 1915.7MHz  - 41dBm 300kHz 

 

( )  

⌐⅔↑╢ │⁸ MHz◦☻♥ⱶ⌐№∫≡│

─ ⅛╠ ─ ⌐ ™ ─ ╕≢─ ─ ╩ ∆⁹

⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ╩ ⅝⁸ ∂⁹ ⅜12.5MHz

⁸10MHz◦☻♥ⱶ⌐№∫≡│ ⅜20MHz ⁸15MHz◦☻♥ⱶ⌐№∫≡│

⅜27.5MHz ⁸20MHz◦☻♥ⱶ⌐№∫≡│ ⅜35MHz ⌐ ∆

╢⁹⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩

─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟∫≡

∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─
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≤∆╢↓≤⅜≢⅝╢⁹ 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ ≈─ ≢

⇔≡™╢ ≢─ ≤⇔⁸ MHz+ MHz◦☻♥ⱶ⌐№∫≡│ ∆

╢ ≈─ ─ ─ ⅛╠ ─ ⌐ ™

─ ╕≢─ ─ ╩ ∆⁹ ⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⌐

№∫≡│⁸ ∂⁹⅜19.7MHz ⁸ MHz+10MHz◦☻♥ⱶ⌐№∫≡│ ⅜

27.425MHz ⁸ MHz+15MHz◦☻♥ⱶ⌐№∫≡│ ⅜34.7MHz ⁸

10MHz+10MHz◦☻♥ⱶ⌐№∫≡│ ⅜34.85MHz ⁸ MHz+20MHz◦☻♥ⱶ⌐

№∫≡│ ⅜42.425MHz ⁸10MHz+15MHz◦☻♥ⱶ⌐№∫≡│ ⅜

42.125MHz ⁸10MHz+20MHz◦☻♥ⱶ⌐№∫≡│ ⅜49.85MHz ⁸

15MHz+15MHz◦☻♥ⱶ⌐№∫≡│ ⅜50MHz ⁸15MHz+20MHz◦☻♥ⱶ⌐№

∫≡│ ⅜57.275MHz ⁸20MHz+20MHz◦☻♥ⱶ⌐№∫≡│ ⅜

64.7MHz ─ ⌐ ∆╢⁹ 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─ ─☻ⱪ

ꜞ▪☻ ⅜ ─ ─ ┘ ≤ ∆╢ │⁸

⌐⅔™≡│ ╩ ⇔⌂™⁹⌂⅔⁸ ∆╢ ─ ∑⌐╟╡

∆╢ ⌐⅔↑╢ ⅜ ⌂╢ │⁸≥∟╠⅛ ™ ─ ╩ ∆╢⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm MHz 

12.7 Hz ╡─ ─ ─  - 30dBm MHz 

 

⌐ ∆ ⌐≈™≡│⁸ ⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

700MHz  773MHz 803MHz  - 50dBm MHz 

800MHz  860MHz 890MHz  - 50dBm MHz 

900MHz  945MHz 960MHz  - 50dBm MHz 

1.7GHz  1845MHz 1880MHz  - 50dBm MHz 

GHz TDD  2010MHz 2025MHz  - 50dBm MHz 

GHz  2110MHz 2170MHz  - 50dBm MHz 

 

◄ ♅ꜗⱠꜟ ⅎ™  

( )  

⌐ ∆ │ ─™∏╣⅛─ ╩

⌐⅔™≡ ∆╢↓≤⁹ ╩ ™╢ ⌐№∫≡│ ≢

⇔√ ─ ⅜ ╩ ∆╢↓≤⁹ 
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─ ⌐⅔™≡ ≢ ─ ╩ ⌐ ∆╢ ─

│⁸ ╙ ─ ─ ┘ ╙ ─ ─ ⌐⅔™≡⁸

⌐ ∆ │ ─™∏╣⅛─ ╩ ⌐⅔™≡

∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ ─     

MHz◦☻♥ⱶ 

 MHz - 13dBm/MHz 4.5MHz 

 MHz - 44.2dBc 4.5MHz 

 10MHz - 13dBm/MHz 4.5MHz 

 10MHz - 44.2dBc 4.5MHz 

10MHz◦☻♥ⱶ 

 10MHz - 13dBm/MHz MHz 

 10MHz - 44.2dBc MHz 

 20MHz - 13dBm/MHz MHz 

 20MHz - 44.2dBc MHz 

15MHz◦☻♥ⱶ 

 15MHz - 13dBm/MHz 13.5MHz 

 15MHz - 44.2dBc 13.5MHz 

 30MHz - 13dBm/MHz 13.5MHz 

 30MHz - 44.2dBc 13.5MHz 

20MHz◦☻♥ⱶ 

 20MHz - 13dBm/MHz 18MHz 

 20MHz - 44.2dBc 18MHz 

 40MHz - 13dBm/MHz 18MHz 

 40MHz - 44.2dBc 18MHz 

     

─ ⌐⅔™≡ ≢ ⇔⌂™ ─ ╩ ⌐ ∆╢

│⁸ ⌐ ∆ │ ─™∏╣⅛─ ╩

○ⱨ☿♇♩ ⌐⅔™≡ ∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™ ⇔⌂™ ─ ╩ ∆╢  

 ─  ○ⱨ☿♇♩    

MHz  

10MHz  

 2.5MHz - 13dBm/MHz  4.5MHz 

 2.5MHz - 44.2dBc  4.5MHz 

10MHz╩ ⅎ

15MHz  

 2.5MHz - 13dBm/MHz  4.5MHz 

 2.5MHz - 44.2dBc  4.5MHz 

 7.5MHz - 13dBm/MHz  4.5MHz 

 7.5MHz - 44.2dBc  4.5MHz 

15MHz  

20MHz  

 2.5MHz - 13dBm/MHz  4.5MHz 

 2.5MHz - 44.2dBc  4.5MHz 

 7.5MHz - 13dBm/MHz  4.5MHz 

 7.5MHz - 44.2dBc  4.5MHz 

20MHz  

 2.5MHz - 13dBm/MHz  4.5MHz 

 2.5MHz - 44.2dBc  4.5MHz 

 7.5MHz - 13dBm/MHz  4.5MHz 

 7.5MHz - 44.2dBc  4.5MHz 
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│⁸ ─ ─ ─ ⅛╠⁸ ─ ─

─ ╕≢─ ⌐ ∆╢⁹ 

─ ─ ─ ⅛╠⁸ ─ ─ ─

╕≢─  

─ ─ ─ │ ─ ─ ─

⅛╠ ♅ꜗⱠꜟ ⅎ™ ─ ─ ╕≢─ ─  

≤⌂╢ ─ │⁸ ─ ─ ─ ≤∆╢⁹ 

≤⌂╢ ─ │⁸ ─ │ ─ ─ ≤∆╢⁹ 

 

( )  

│⁸ ⌐ ∆ │ ─≥∟╠⅛ ™ ≢

№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─ ♇꜡Ⱪ☻כ♁ꜞ

◒ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟

∫≡ ∆╢↓≤ │∕╣╠─ ∑⌐╟╢ ⌐╟∫≡ ∆╢↓≤≢⁸∕─

≢─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ ─     

MHz◦☻♥ⱶ 
 MHz - 50dBm 4.5MHz 

 MHz - 29.2dBc 4.5MHz 

10MHz◦☻♥ⱶ 
 10MHz - 50dBm MHz 

 10MHz - 29.2dBc MHz 

15MHz◦☻♥ⱶ 
 15MHz - 50dBm 13.5MHz 

 15MHz - 29.2dBc 13.5MHz 

20MHz◦☻♥ⱶ 
 20MHz - 50dBm 18MHz 

 20MHz - 29.2dBc 18MHz 

─ ⅛╠ ∞↑ ╣√ ╩

≤∆╢ ─ ≤∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ │⁸ ≈─

≢ ⇔≡™╢ ≤⇔⁸ ⌐ ∆ │ ─

≥∟╠⅛ ™ ≢№╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ ─     

MHz+ MHz 

◦☻♥ⱶ 

 9.8MHz - 50dBm 9.3MHz 

 9.8MHz - 29.2dBc 9.3MHz 

MHz+10MHz 

◦☻♥ⱶ 

 14.95MHz - 50dBm 13.95MHz 

 14.95MHz - 29.2dBc 13.95MHz 

MHz+15MHz 

◦☻♥ⱶ 

 19.8MHz - 50dBm 18.3MHz 

 19.8MHz - 29.2dBc 18.3MHz 

10MHz+10MHz 

◦☻♥ⱶ 

 19.9MHz - 50dBm 18.9MHz 

 19.9MHz - 29.2dBc 18.9MHz 
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MHz+20MHz 

◦☻♥ⱶ 

 24.95MHz - 50dBm 22.95MHz 

 24.95MHz - 29.2dBc 22.95MHz 

10MHz+15MHz 

◦☻♥ⱶ 

 24.75MHz - 50dBm 23.25MHz 

 24.75MHz - 29.2dBc 23.25MHz 

10MHz+20MHz 

◦☻♥ⱶ 

 29.9MHz - 50dBm 27.9MHz 

 29.9MHz - 29.2dBc 27.9MHz 

15MHz+15MHz 

◦☻♥ⱶ 

 30MHz - 50dBm 28.5MHz 

 30MHz - 29.2dBc 28.5MHz 

15MHz+20MHz 

◦☻♥ⱶ 

 34.85MHz - 50dBm 32.85MHz 

 34.85MHz - 29.2dBc 32.85MHz 

20MHz+20MHz 

◦☻♥ⱶ 

 39.8MHz - 50dBm 37.8MHz 

 39.8MHz - 29.2dBc 37.8MHz 

∆╢ ≈─ ─ ─ ⅛╠

∞↑ ╣√ ╩ ≤∆╢ ─ ≤∆╢⁹ 

─ ⁸ ≤⌂╢ fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│

≢ ∆╢ ∆╢ ≈─ ─ ≤∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸

─ ─ ⌐ ™ ⌐ ╢⁹ ─ ⅜ ─ ╟╡

╙ ™ │∕─ ⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

○ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

( )  

─ ─ ─ ⌐ ™ ⌐ ╢⁹ ⅛╠

─ ─ ─ ╕≢─ ─○ⱨ☿♇♩ Ⱥf ⌐ ⇔≡⁸ MHz

◦☻♥ⱶ⁸10MHz◦☻♥ⱶ⁸15MHz◦☻♥ⱶ⁸20MHz◦☻♥ⱶ™∏╣─ ╙⁸

⌐ ∆ ≢№╢↓≤⁹√∞⇔⁸ ⅜ ∆╢ ─ ⅛╠

10MHz ─ ⌐ ╡ ∆╢⁹ ╩ ™╢ ⌐№∫≡│

≢ ⇔√ ─ ⅜ ⌐ ∆ ≢№╢↓

≤⁹╕√⁸ ─ ⌐⅔™≡ ≢ ─ ╩ ∆╢ ⌐№∫

≡│⁸ ─ ╩ ⌐ ⇔√ ⌐⅔™≡╙⁸ ╙ ─ ─ ┘

╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

─ ⌐⅔™≡ ≢ ⇔⌂™ ─ ╩ ⌐ ∆╢

│⁸ ─ ─ ─ ⅛╠⁸ ─ ─

─ ╕≢─ ⌐⅔™≡│⁸ ⌐ ∆╢☻Ɑ◒♩ꜝⱶⱴ☻◒─

─ ╩ √∆↓≤⁹√∞⇔⁸ ─ ─ ─ ⁸ ┘ ─

─ ─ ⅛╠10MHz ╣√ ⌐⅔™≡│⁸-

13dBm/MHz╩ ∆╢↓≤⁹ 
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 ☻Ɑ◒♩ꜝⱶⱴ☻◒  

○ⱨ☿♇♩ |Ⱥf |(MHz)    

0.05MHz 5.05MHz  - 5.2dBm-7/5×(Ⱥf - 0.05)dB 100kHz  

5.05MHz 10.05MHz  - 12.2dBm  100kHz 

10.5MHz  - 13dBm MHz 

 

( )  

─ ─ ─ ⌐ ™ ⌐ ╢⁹ ⅛╠

─ ─ ─ ─ ╕≢─○ⱨ☿♇♩ Ⱥf ⌐ ⇔≡⁸◦☻♥ⱶ ⌐

⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡ ⌐

╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™

│ ╩ ╛ ─ ⌐╟∫≡ ∆╢↓≤ │∕╣╠─ ∑⌐╟

╢ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒  

○ⱨ☿♇♩ |Ⱥf|  

◦☻♥ⱶ ─ dBm  

 
 

MHz 

10 

MHz 

15 

MHz 

20 

MHz 

MHz MHz  - 13.2  - 16.2 - 18.2 - 19.2 30 kHz  

MHz 2.5MHz  - 8.2 - 8.2 - 8.2 - 8.2 MHz 

2.5MHz MHz  - 8.2 - 8.2 - 8.2 - 8.2 MHz 

MHz MHz  - 11.2 - 11.2 - 11.2 - 11.2 MHz 

MHz 10MHz  - 23.2 - 11.2 - 11.2 - 11.2 MHz 

10MHz 15MHz   - 23. 2 - 11.2 - 11.2 MHz 

15MHz 20MHz    - 23.2 - 11.2 MHz 

20MHz 25MHz     - 23.2 MHz 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸

⌐ ∆ ≢№╢↓≤⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

○ⱨ☿♇♩ |Ⱥf | 

◦☻♥ⱶ ─  (dBm) 

 
MHz MHz MHz 10MHz 10MHz MHz 

+ MHz +10MHz +15MHz +10MHz +15MHz +20MHz 

MHz MHz  - 16.1 - 18.1 - 19.1 - 19.1 - 20.2 - 20.2 30kHz 

MHz MHz  - 8.2 - 8.2 - 8.2 - 8.2 - 8.2 - 8.2 MHz 

MHz 9.8MHz  - 11.2 - 11.2 - 11.2 - 11.2 - 11.2 - 11.2 MHz 

9.8MHz 14.8MHz  - 23.2 - 11.2 - 11.2 - 11.2 - 11.2 - 11.2 MHz 

14.8MHz 14.95MHz   - 11.2 - 11.2 - 11.2 - 11.2 - 11.2 MHz 

14.95MHz 19.8MHz   - 23.2 - 11.2 - 11.2 - 11.2 - 11.2 MHz 

19.8MHz 19.9MHz   - 23.2 - 23.2 - 11.2 - 11.2 - 11.2 MHz 

19.9MHz 19.95MHz   - 23.2 - 23.2 - 23.2 - 11.2 - 11.2 MHz 

19.95MHz 24.75MHz    - 23.2 - 23.2 - 11.2 - 11.2 MHz 

24.75MHz 24.8MHz    - 23.2 - 23.2 - 23.2 - 11.2 MHz 
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24.8MHz 24.9MHz     - 23.2 - 23.2 - 11.2 MHz 

24.9MHz 24.95MHz      - 23.2 - 11.2 MHz 

24.95MHz 29.75MHz      - 23.2 - 23.2 MHz 

29.75MHz 29.95MHz       - 23.2 MHz 

 

○ⱨ☿♇♩ |Ⱥf|  

◦☻♥ⱶ ─ dBm  

 
10MHz 15MHz 15MHz 20MHz 

+20MHz +15MHz +20MHz +20MHz 

MHz MHz  - 20.7 - 20.7 - 21.7 - 22.2 30kHz 

MHz MHz  - 8.2 - 8.2 - 8.2 - 8.2 MHz 

MHz 29.9MHz  - 11.2 - 11.2 - 11.2 - 11.2 MHz 

29.9MHz 30MHz  - 23.2 - 11.2 - 11.2 - 11.2 MHz 

30MHz 34.85MHz  - 23.2 - 23.2 - 11.2 - 11.2 MHz 

34.85MHz 34.9MHz  - 23.2 - 23.2 - 23.2 - 11.2 MHz 

34.9MHz 35MHz    - 23.2 - 23.2 - 11.2 MHz 

35MHz 39.8MHz      - 23.2 - 11.2 MHz 

39.8MHz 39.85MHz      - 23.2 - 23.2 MHz 

39.85MHz 44.8MHz        - 23.2 MHz 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─

─ ─ ⅜ ∆╢ │⁸≥∟╠⅛ ™ ─ ╩ ∆╢⁹╕√⁸

─ ─ ─ ⅜ ─ ─ ≤ ∆╢

⁸∕─ ⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

◌ ─  

( )  

99 │⁸ MHz◦☻♥ⱶ⌐№∫≡│ MHz ⁸10MHz◦☻♥ⱶ⌐№∫≡│

10MHz ⁸15MHz◦☻♥ⱶ⌐№∫≡│15MHz ⁸20MHz◦☻♥ⱶ⌐№∫≡│20MHz

─ ≢№╢↓≤⁹ 

 

( )  

99 │⁸ MHz◦☻♥ⱶ⌐№∫≡│ MHz ⁸10MHz◦☻♥ⱶ⌐№∫≡│

10MHz ⁸15MHz◦☻♥ⱶ⌐№∫≡│15MHz ⁸20MHz◦☻♥ⱶ⌐№∫≡│20MHz

─ ≢№╢↓≤⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸

⌐ ∆ ─ ⌐⁸ ↕╣╢ ─99 ⅜ ╕╣╢↓≤⁹ 
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 ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ─ 

99  

◦☻♥ⱶ 99  

MHz+ MHz◦☻♥ⱶ 9.8MHz  

MHz+10MHz◦☻♥ⱶ 14.95MHz  

MHz+15MHz◦☻♥ⱶ 19.8MHz  

10MHz+10MHz◦☻♥ⱶ 19.9MHz  

MHz+20MHz◦☻♥ⱶ 24.95MHz  

10MHz+15MHz◦☻♥ⱶ 24.75MHz  

10MHz+20MHz◦☻♥ⱶ 29.9MHz  

15MHz+15MHz◦☻♥ⱶ 30MHz  

15MHz+20MHz◦☻♥ⱶ 34.85MHz  

20MHz+20MHz◦☻♥ⱶ 39.8MHz  

 

◐ ┘ ─  

( )  

─ │⁸ ─±3.0dB ≢№╢↓≤⁹ 

 

( )  

─ │⁸23dBm≢№╢↓≤⁹ 

─ │⁸ ⁸ ≢ ─ ╩ ™⁸

─ ╩ ⌐ ∆╢ ⁹ ∂⁹ ≢ ∆╢ │

─ ─ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸ ∆╢ │ ─

─ ⁸ ╩fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐≥ ⇔≡ ∆╢

│ ┘ ─ ─ ⌐≈™≡⁸∕╣∙╣23dBm≢

№╢↓≤⁹ 

 

─ │⁸ ─+3.0dB/- 6. 7dB ≢№╢↓≤⁹ 

 

◒ ─  

( )  

⇔⌂™⁹ 

 

( )  

│ dBi ≤∆╢↓≤⁹ 

 

◔ ○ⱨ  

( )  

⇔⌂™⁹ 

 

( )  

╩ ⇔√ ⁸ ─ ☻Ɑ◒♩ꜟ ─ │⁸ ─
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≢⁸ ⌐⅔™≡⁸ ─ ≢№╢↓≤⁹ 

 

 ○ⱨ  

 ◦☻♥ⱶ ─  

MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

○ⱨ  - 48.2dBm - 48.2dBm - 48.2dBm - 48.2dBm 

 4.5MHz MHz 13.5MHz 18MHz 

 

◖  

⌐ ⇔≡ ⌂╢ ─ ⅜⁸ ⌐ ↕╣√ ⌐ ∆╢

꜠ⱬꜟ≤ ꜠ⱬꜟ─ ⌐ ∆╢╙─≢№╢⅜⁸ ⌂ │⁸

─ ⅛╠─Ᵽ♇◒○ⱨ╩ ∆╢Ⱨכ◒ ⌐╟∫≡

↕╣╢⁹ 

( )  

ⅎ╢ ─꜠ⱬꜟ│ ╟╡30dB ™꜠ⱬꜟ≤∆╢⁹╕√⁸ │

MHz ≤⇔⁸ ─ ─ │ ⅛╠ ─

╕≢─ ╩±2.5MHz⁸±7.5MHz⁸±12.5MHz ≤∆╢⁹ 

│⁸ ♅ꜗⱠꜟ ⅎ™ ─ ⁸☻Ɑ◒♩ꜝⱶⱴ☻◒─ ┘☻

ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ≤∆╢↓≤⁹ 

─ ⌐⅔™≡ ≢ ─ ╩ ∆╢ ⌐№∫≡│⁸

─ ╩ ⌐ ∆╢ ≢⁸ ╙ ─ ─ ─ ⅛╠

─ │ ╙ ─ ─ ─ ⅛╠─ ─

╩ ⇔⁸ ╩ ∆╢↓≤⁹ 

 

( )  

ⅎ╢ ─꜠ⱬꜟ│ ╟╡40dB ™꜠ⱬꜟ≤∆╢⁹╕√⁸ │

≤⇔⁸ ─ ⅛╠ ─ ╕≢─ ╩◦☻♥

ⱶ ─ MHz⁸10MHz⁸15MHz⁸20MHz │∕─ ─ ≤⇔⁸∕╣∙╣─

╩ ∏≈ ⇔√ ≢ ╩ ∆╢↓≤⁹ 

│⁸∕╣∙╣─ ⌐- 29dBc ⁸- 35dBc ≤⇔⁸ │

MHz◦☻♥ⱶ⌐№∫≡│4.5MHz⁸10MHz◦☻♥ⱶ⌐№∫≡│ MHz⁸15MHz◦☻♥ⱶ⌐№

∫≡│13.5MHz⁸20MHz◦☻♥ⱶ⌐№∫≡│18MHz≤∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ ⅎ╢ ─꜠ⱬ

ꜟ│ ╟╡ 40dB ™꜠ⱬꜟ≤∆╢⁹╕√⁸ │ ≤⇔⁸ ─

⅛╠ ─ ╕≢─ ╩ ⌐ ∆

99% ─ │∕─ ─ ≤⇔⁸∕╣∙╣─ ╩ ∏≈ ⇔√

≢ ╩ ∆╢↓≤⁹ │⁸∕╣∙╣─ ⌐- 29dBc ⁸- 35dBc

≤⇔⁸ │ ─≤⅔╡≤∆╢⁹ 
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◦☻♥ⱶ  

MHz+ MHz◦☻♥ⱶ 9.3MHz  

MHz+10MHz◦☻♥ⱶ 13.95MHz  

MHz+15MHz◦☻♥ⱶ 18.3MHz  

10MHz+10MHz◦☻♥ⱶ 18.9MHz  

MHz+20MHz◦☻♥ⱶ 22.95MHz  

10MHz+15MHz◦☻♥ⱶ 23.25MHz  

10MHz+20MHz◦☻♥ⱶ 27.9MHz  

15MHz+15MHz◦☻♥ⱶ 28.5MHz  

15MHz+20MHz◦☻♥ⱶ 32.85MHz  

20MHz+20MHz◦☻♥ⱶ 37.8MHz  

 

(2)   

ⱴꜟ♅Ɽ☻─⌂™ ꜠ⱬꜟ─ ⇔√ ⌐⅔™≡⁸ ─

╩ √∆↓≤⁹ 

 

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

⌐≈™≡│⁸ ─ ≢ ⌂╢ ─ ╩ ∆╢ ⌐≈™≡

│ ─ ─ ≤⇔≡⅔╡⁸∕─╟℮⌂ ⅜ ↕╣╢ ⌐│⁸∕─

⌐ ∆╢ ─ ⌐≈™≡ ⅜ ≢№╢⁹ 

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐ ⌂ ─ ∑≢ ⇔

≡™╢ ≢ ⌐▬⅛╠○⌐ ╘╢ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙

╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

 

▬  

│⁸ ─ ♅ꜗⱠꜟ QPSK⁸ 1/3 ╩ ─95 ─

≢♩♇ⱪכꜟ☻ ∆╢√╘⌐ ⌂ ≢ ⇔√ ≢№╡

⌐⅔™≡ ⌐ ∆ ≢№╢↓≤⁹ 

( )  

⌐⅔™≡⁸ ⌐ ─ ─ ≢№╢↓

≤⁹ 

 

  

 (dBm) 

       

 

38dBm╩ ⅎ

╢  

24dBm╩ ⅎ⁸

38dBm ─

 

24dBm ─

 

3. Hz (3.4GHz- 3.6GHz) - 100.5 - 95.5 - 92.5 

 

( )  

⌐⅔™≡⁸♅ꜗⱠꜟ ⌐ ─ ≢№╢↓≤⁹ 
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◦☻♥ⱶ ─ (dBm)  

 MHz 

◦☻♥ⱶ 

10 MHz 

◦☻♥ⱶ 

15 MHz 

◦☻♥ⱶ 

20 MHz 

◦☻♥ⱶ 

3. Hz

(3.4GHz- 3.6GHz) 
- 98.0 - 95.0 - 93.2 - 92.0 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ ⌐⅔™≡

≈─ ≢ ⇔≡™╢ ≤⇔⁸ ⌐ ─ ─ ─ ≢

№╢↓≤⁹ 

⌂╢ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐─ ⌐ ⇔√ ⌐≈™≡│⁸

⌐⅔™≡ ─ ╩ ⇔≡™╢ ≢⁸ ─ │⁸

─ ─ ⅛╠↕╠⌐0.5dB∞↑ ™ ≢№╢↓≤⁹ 

 

► Ⱪ꜡♇◐fi◓ 

Ⱪ꜡♇◐fi◓│⁸ ≈─ ≢ ╩ ∆╢ ─ ≢

№╡⁸ ─ ≢ ≤ ╩ ⅎ√ ⁸ ─ ♅ꜗⱠꜟ QPSK⁸

1/3 ╩ ─95 ≢♩♇ⱪכꜟ☻─ ≢⅝╢↓≤⁹ 

( )  

⅜38dBm╩ ⅎ╢ ⌐⅔™≡│⁸ ⌐⅔™≡ ─

≤∆╢⁹ 

 Ⱪ꜡♇◐fi◓ 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 43dBm - 43dBm - 43dBm - 43dBm 

─

 
MHz MHz MHz MHz 

 

⅜24dBm╩ ⅎ38dBm ─ ⌐⅔™≡│⁸ ⌐⅔™≡

─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ 24dBm 38dBm  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 38dBm - 38dBm - 38dBm - 38dBm 

─

 
MHz MHz MHz MHz 
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⅜20dBm╩ ⅎ24dBm ─ ⌐⅔™≡│⁸ ⌐⅔™≡

─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ 20dBm 24dBm  

 MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 35dBm - 35dBm - 35dBm - 35dBm 

─

 
MHz MHz MHz MHz 

 

╕√⁸ ⅜20dBm ─ ⌐⅔™≡│⁸ ⌐⅔™≡ ─

≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ 20dBm  

 MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  +14dB +14dB +14dB +14dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─  - 27dBm - 27dBm - 27dBm - 27dBm 

─

 
MHz MHz MHz MHz 

 

( )  

⌐⅔™≡⁸ ─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓  

 
MHz 

◦☻♥ⱶ 

10MHz 

◦☻♥ⱶ 

15MHz 

◦☻♥ⱶ 

20MHz 

◦☻♥ⱶ 

─  + dB + dB + dB + dB 

─

 
10MHz 12.5MHz 15MHz 17.5MHz 

─

 
- 56dBm - 56dBm - 56dBm - 56dBm 

─

 
MHz MHz MHz MHz 

─

 
15MHz  17.5MHz  20MHz  22.5MHz  

─

 
- 44dBm - 44dBm - 44dBm - 44dBm 

─

 
MHz MHz MHz MHz 
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⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ ⌐⅔™≡

≈─ ≢ ⇔≡™╢ ≤⇔⁸ ⌐ ─ ≤∆╢⁹ 

 

 Ⱪ꜡♇◐fi◓ )fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ )  

 
MHz+ MHz 

◦☻♥ⱶ 

MHz+10MHz 

◦☻♥ⱶ 

MHz+15MHz 

10MHz+10MHz 

◦☻♥ⱶ 

─

─  
+ dB 

─

 
12.5MHz 15MHz 17.5MHz 

─

 
- 56dBm - 56dBm - 56dBm 

─

 
MHz MHz MHz 

─

 
17.5MHz 20MHz 22.5MHz 

─

 
- 44dBm - 44dBm - 44dBm 

─

 
MHz MHz MHz 

 

 Ⱪ꜡♇◐fi◓ )fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ )  

 

MHz+20MHz 10MHz+20MHz 
15MHz+20MHz 20MHz+20MHz 

10MHz+15MHz 15MHz+15MHz 

◦☻♥ⱶ ◦☻♥ⱶ ◦☻♥ⱶ ◦☻♥ⱶ 

─

─  
+12dB 

─

 
20.0MHz 22.5MHz 25.0MHz 27.5MHz 

─

 
- 56dBm - 56dBm - 56dBm - 56dBm 

─

 
MHz MHz MHz MHz 

─

 
25MHz 27.5MHz 30.0MHz 32.5MHz 

─

 
- 44dBm - 44dBm - 44dBm - 44dBm 

─

 
MHz MHz MHz MHz 

 

◄ ♅ꜗⱠꜟ  

♅ꜗⱠꜟ │⁸ ∆╢ ⌐ ↕╣√ ─ ≢

╩ ∆╢ ─ ≢№╢⁹ 
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( )  

⌐⅔™≡⁸ ⅜38dBm╩ ⅎ╢ ⌐≈™≡⁸

│ dB⁸ MHz◦☻♥ⱶ≢│5.0025MHz⁸10MHz◦☻♥ⱶ≢│7.5075MHz⁸

15MHz◦☻♥ⱶ≢│10.0125MHz⁸20MHz◦☻♥ⱶ≢│12.5025MHz ╣√

MHz │- 52dBm─ ⌐⅔™≡⁸ ─ ♅ꜗⱠꜟ QPSK⁸ 1/3 ╩

─95 ≢♩♇ⱪכꜟ☻─ ≢⅝╢↓≤⁹⌂⅔⁸ ⅜24dBm

╩ ⅎ⁸38dBm ─ ⌐≈™≡│ │ dB⁸

│- 47dBm≢№╢↓≤⁹╕√⁸ ⅜20dBm╩ ⅎ⁸24dBm ─ ⌐≈

™≡⁸ │ dB⁸ │- 44dBm≢№╢↓≤⁹╕√⁸

⅜20dBm ─ ⌐≈™≡⁸ │ 22dB⁸

│- 28dBm≢№╢↓≤⁹ 

 

( )  

⌐⅔™≡⁸ │ 14dB⁸ MHz◦☻♥ⱶ≢│ MHz ╣

√ MHz │ +45.5dB⁸10MHz◦☻♥ⱶ≢│7.5MHz ╣√

MHz │ +45.5dB⁸15MHz◦☻♥ⱶ≢│10MHz ╣√

MHz │ +42.5dB⁸20MHz◦☻♥ⱶ≢│12.5MHz ╣√ MHz

│ +39.5dB─ ⌐⅔™≡⁸ ─ ♅ꜗⱠꜟ QPSK⁸ 1/3

╩ ─95 ≢♩♇ⱪכꜟ☻─ ≢⅝╢↓≤⁹ 

⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⁸ ≢ ≈─ ≢

⇔≡™╢ ⌐⅔™≡⁸ │ ⌐ 14dB⁸ MHz+

MHz◦☻♥ⱶ≢│7.5MHz ╣√ MHz │ +25.5dB⁸

MHz+10MHz◦☻♥ⱶ≢│10MHz ╣√ MHz │ +25.5dB⁸

MHz+15MHz◦☻♥ⱶ ┘10MHz+10MHz◦☻♥ⱶ≢│12.5MHz ╣√ MHz

│ +25.5dB⁸ MHz+20MHz◦☻♥ⱶ ┘10MHz+15MHz◦☻♥ⱶ≢│

15MHz ╣√ MHz │ +22.5dB⁸10MHz+20MHz◦☻♥ⱶ

┘15MHz+15MHz◦☻♥ⱶ≢│17.5MHz ╣√ MHz │

+22.5dB⁸15MHz+20MHz◦☻♥ⱶ≢│20MHz ╣√ MHz │

+22.5dB⁸20MHz+20MHz◦☻♥ⱶ≢│22.5MHz ╣√ MHz │

+22.5dB⌐⅔™≡⁸ ─ ♅ꜗⱠꜟ QPSK⁸ 1/3 ╩ ─

95 ≢♩♇ⱪכꜟ☻─ ≢⅝╢↓≤⁹ 

 

○  

─ ⌐№╢ ⅜ ⇔™ ≈─ │ ⅜ ↕╣√

─ ≢ ╩ ∆╢ ─ ≢№╡⁸ ─ ≢ ≤

╩ ∏╢ ⌐№╢ ≤ ─ ≈─ ╩ ⅎ√ ⁸ ─

♅ꜗⱠꜟ QPSK⁸ 1/3 ╩ ─95 ≢♩♇ⱪכꜟ☻─ ≢

⅝╢↓≤⁹ 

( )  

⌐⅔™≡⁸ ⅜38dBm╩ ⅎ╢ ⌐≈™≡│ ─

│ + dB⁸ MHz◦☻♥ⱶ│10MHz ╣√ ≤20MHz ╣√
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5MHz ⁸10MHz◦☻♥ⱶ│12.375MHz ╣√ ≤22.5MHz

╣√ MHz ⁸15MHz◦☻♥ⱶ│14.75MHz ╣√ 1≤

25MHz ╣√ MHz ⁸20MHz◦☻♥ⱶ│17.125MHz ╣√

≤27.5MHz ╣√ MHz │≤╙⌐- 52dBm≤∆╢⁹ 

⅜24dBm╩ ⅎ⁸38dBm ─ ⌐≈™≡│ ─ │

+ dB⁸ MHz◦☻♥ⱶ│10MHz ╣√ ≤20MHz ╣√

MHz ⁸10MHz◦☻♥ⱶ│12.375MHz ╣√ ≤22.5MHz ╣√

MHz ⁸15MHz◦☻♥ⱶ│14.75MHz ╣√ ≤25MHz

╣√ MHz ⁸20MHz◦☻♥ⱶ│17.125MHz ╣√ ≤

27.5MHz ╣√ MHz │≤╙⌐- 47 dBm≤∆╢⁹ 

⅜20dBm╩ ⅎ⁸24dBm ─ ⌐≈™≡│ ─ │

+ dB⁸ MHz◦☻♥ⱶ│10MHz ╣√ ≤20MHz ╣√

MHz ⁸10MHz◦☻♥ⱶ│12.375MHz ╣√ ≤22.5MHz ╣√

MHz ⁸15MHz◦☻♥ⱶ│14.75MHz ╣√ ≤25MHz

╣√ MHz ⁸20MHz◦☻♥ⱶ│17.125MHz ╣√ ≤

27.5MHz ╣√ MHz │≤╙⌐- 44dBm≤∆╢⁹ 

⅜20dBm ─ ⌐≈™≡│ ─ │

+14dB⁸ MHz◦☻♥ⱶ│10MHz ╣√ ≤20MHz ╣√

MHz ⁸10MHz◦☻♥ⱶ│12.375MHz ╣√ ≤22.5MHz ╣√

MHz ⁸15MHz◦☻♥ⱶ│14.75MHz ╣√ ≤25MHz ╣√

MHz ⁸20MHz◦☻♥ⱶ│17.125MHz ╣√ ≤27.5MHz

╣√ MHz │≤╙⌐- 36dBm≤∆╢⁹ 

 

( )  

⌐⅔™≡⁸ ─ │ MHz◦☻♥ⱶ ┘10MHz◦☻♥ⱶ≢│

+ dB⁸15MHz◦☻♥ⱶ≢│ + dB⁸20MHz◦☻♥ⱶ≢│ + dB≤

⇔⁸ MHz◦☻♥ⱶ│10MHz ╣√ ≤20MHz ╣√ MHz

⁸10MHz◦☻♥ⱶ│12.5MHz ╣√ ≤25MHz ╣√

MHz ⁸15MHz◦☻♥ⱶ│15MHz ╣√ ≤30MHz ╣√

MHz ⁸20MHz◦☻♥ⱶ│17.5MHz ╣√ ≤35MHz ╣√

MHz │≤╙⌐- 46dBm≤∆╢⁹ 

⅜ ─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⁸ ≢ ≈─ ≢

⇔≡™╢ ⌐⅔™≡⁸ ⌐ ⇔≡⁸ ⌐⅔↑╢ ─

│ MHz+ MHz◦☻♥ⱶ⁸ MHz+10MHz◦☻♥ⱶ⁸ MHz+15MHz◦☻♥ⱶ ┘

10MHz+10MHz≢│ + dB⁸ MHz+20MHz⁸10MHz+15MHz◦☻♥ⱶ⁸10MHz+20MHz◦

☻♥ⱶ⁸15MHz+15MHz◦☻♥ⱶ⁸15MHz+20MHz◦☻♥ⱶ ┘20MHz+20MHz◦☻♥ⱶ≢│

+12dB≤⇔⁸ MHz+ MHz◦☻♥ⱶ│12.5MHz ╣√ ≤25MHz ╣

√ MHz ⁸ MHz+10MHz◦☻♥ⱶ≢│15MHz ╣√ ≤

30MHz ╣√ MHz ⁸ MHz+15MHz◦☻♥ⱶ ┘10MHz+10MHz◦☻♥

ⱶ│17.5MHz ╣√ ≤35MHz ╣√ MHz ⁸

MHz+20MHz◦☻♥ⱶ ┘10MHz+15MHz◦☻♥ⱶ│20MHz ╣√ ≤40MHz
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╣√ MHz ⁸10MHz+20MHz◦☻♥ⱶ ┘15MHz+15MHz◦☻♥ⱶ│

22.5MHz ╣√ ≤45MHz ╣√ MHz ⁸15MHz+20MHz

◦☻♥ⱶ│25MHz ╣√ ≤50MHz ╣√ MHz ⁸

20MHz+20MHz◦☻♥ⱶ│27.5MHz ╣√ ≤55MHz ╣√

MHz │≤╙⌐- 46dBm≤∆╢⁹ 

 

◌ ⌐ ∆╢ ─  

≢⁸ ⅛╠ ↕╣╢ ─ ≤∆╢⁹ 

( )  

⌐ ∆ ≢№╢↓≤⁹ 

 

 ⌐ ∆╢ ─  

   

30MHz 1, 000MHz  - 57dBm 100kHz 

1, 000MHz 3,390MHz ⁸3,610MHz ╡─

─ ─  
- 47dBm MHz 

 

( )  

30MHz 1000MHz ≢│- 57dBm/100kHz ⁸1000MHz ╡─ ─ ─

≢│- 47dBm/MHz ≢№╢↓≤⁹ 

 

  

LTE- Advanced ─ ⌐≈™≡│⁸ ≢ ↕╣≡™╢LTE─ ⌐ ∏╢↓≤

⅜ ≢№╢⁹ ⁸ ⌐≈™≡│⁸ ─ ╩ ∆╢ ⌐

№∫≡│⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫╩ ™╢ │ ≢ ⇔√ ╩

⅜ ─ ≢ ╘╠╣╢╙─⁹ ⇔√ ⌐╟╡⁸ ╩ ™╢

│ ⌐ ⇔√ ⌐╟╢⁹ ⁸ ⌐≈™≡│⁸ ─

╩ ⇔ ╩ ™╢ ⌐№∫≡│⁸ ┘ ─

│ ≢ ⇔√ ╩ ⇔√ ⌐╟╡⁸∕╣ │ ⌐ ⇔√

⌐╟╢⁹ 

(1)   

▪ ─  

( )  

─ ╩ ⅜ ↕╣╢╟℮⌐ ⇔⁸ ╩ ⇔⁸

╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

( )  

─ ╩ ◦Ⱶꜙ꜠כ♃≤ ⇔⁸ ╩ ⇔

╩ ∆╢⁹ 

 



278 
 

 

▬ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( )  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐ ↕╣√☻Ɑ

◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√ ≤

⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

⌂⅔⁸ ─ ⅛╠▪fi♥♫ ╕≢⌐ⱨ▫ꜟ♃⌐╟╢ ⅜

№╢ ⌐│⁸ ╩ ⌐≡ ∆╢↓≤⁹ 

▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫╩ ™╢ │⁸ ─ ⅜ ≤⌂╢

⌐≡ ∆╢↓≤⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ≢ ∆╢⁹ ╩

⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑

╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

 

► ♅ꜗⱠꜟ ⅎ™  

( )  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐ ↕╣√☻Ɑ

◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√ ≤

⇔⁸ ↕╣╢ ⌐ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ≢ ∆╢⁹ ╩
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⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢ ⌐ ♅ꜗⱠꜟ ⅎ™

╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

◄ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

( )  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─( ) ≤ ∂ ≤∆╢⅜⁸

⌐╟╡ ╘╠╣√ ⌐ ∆╢╟℮⌐ │ ∆╢⁹ 

 

( )  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─( ) ≤ ∂ ≤∆╢⅜⁸

⌐╟╡ ╘╠╣√ ⌐ ∆╢╟℮⌐ │ ∆╢⁹ 

 

○  

( )  

─ ╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩

⌐ ⇔≡∕─ ╩ ⇔⁸ ─0.5 ≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ≢ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩

⌐ ⇔≡∕─ ╩ ⇔⁸ ─0.5 ≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

◌  

( )  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡ ╩

∆╢⁹ 

▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫╩ ™╢ │⁸ ─ ╩ ⌐⇔√ ≢

─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⌐╟╡ ∆╢⁹

─ ≢ ⇔⁸ ⌐╟╡ ╩ ∆╢⁹ 

 

◐ ○ⱨ  

( )  

⇔⌂™⁹ 
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( )  

─ ╩ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ≤∆╢⁹ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ⅎ™ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

◒  

( )  

─ ≤ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐╟

╡ ∆╢⁹ ─ ╩ ≢ ∆╢╟℮ ⇔⁸

─ ┘ ╩ ⌐ ╘╠╣√ ⌐ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ⁸☻Ɑ◒♩ꜝⱶⱴ☻◒ ┘☻ⱪꜞ▪☻ ⌐⅔↑╢

─ ≤ ∂ ≢ ∆╢⁹ 

 

( )  

─ ≤ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐╟

╡ ∆╢⁹ ─ ╩ ≢ ∆╢╟℮ ⇔⁸

─ ┘ ╩ ⌐ ╘╠╣√ ⌐ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ⁸☻Ɑ◒♩ꜝⱶⱴ☻◒ ┘☻ⱪꜞ▪☻ ⌐⅔↑╢

─ ≤ ∂ ≢ ∆╢⁹ 

 

(2)  

▪  

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃╩ ⇔⁸ ⌐ ╘╠╣√

⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔

∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃╩ ⇔⁸ ⌐ ╘╠╣√

⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔

∆╢⁹ 

 

▬ Ⱪ꜡♇◐fi◓ 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸

⌐ ╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩

⇔⁸ ─ ╩ ╩♩♇ⱪכꜟ☻≡⇔ ∆╢⁹ 
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( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸

⌐ ╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩

⇔⁸ ─ ╩ ╩♩♇ⱪכꜟ☻≡⇔ ∆╢⁹ 

 

► ♅ꜗⱠꜟ  

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸ ⌐

╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ─ ╩ ♅ꜗⱠꜟ ⌐ ⇔

╩♩♇ⱪכꜟ☻≡ ∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ╩ ⇔⁸ ⌐

╘╠╣√ ꜠ⱬꜟ⌐ ∆╢⁹ ─ ╩ ♅ꜗⱠꜟ ⌐ ⇔

╩♩♇ⱪכꜟ☻≡ ∆╢⁹ 

 

◄  

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ≈─ ╩ ∆╢⁹

┘ ╩ ⌐╟╡ ╘╠╣√ ꜠ⱬꜟ ┘ ⌐ ∆╢⁹

◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔ ∆╢⁹ 

 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘ ≈─ ╩ ∆╢⁹

┘ ╩ ⌐╟╡ ╘╠╣√ ꜠ⱬꜟ ┘ ⌐ ∆╢⁹

◦Ⱶꜙ꜠כ♃⅛╠ꜝfi♄ⱶ♦כ♃╩ ╩♩♇ⱪכꜟ☻⁸⇔ ∆╢⁹ 

 

○ ⌐ ∆╢ ─  

( )  

─ ╩ ⌐⇔⁸ ⌐ ↕╣√

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

⌂⅔⁸ ─ ⅛╠▪fi♥♫ ╕≢⌐ⱨ▫ꜟ♃⌐╟╢ ⅜

№╢ ⌐│⁸ ╩ ⌐≡ ∆╢↓≤⁹ 

 

 



282 
 

( )  

─ ≤ ◦Ⱶꜙ꜠כ♃ ┘☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ⌐

╟╡ ⇔⁸ ⌐ ⇔≡ ⌐∆╢⁹

╩ ⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢ ⌐ ⌐

∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

 

(3) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜≢⅝╢⁹ 

 

 ≤⇔≡ ⌐ ╘╠╣╢ ⌂  

20 12 11 ⌐╟╡

↕╣√LTE ─ ⌂ ⌐ ∏╢╙─≤∆╢⁹ 

╕√⁸IP ⌐ ╢ ⌐ ⇔≡│⁸ IP

Ⱡ♇♩꞉כ◒ 24 27  ⌐╟╡ ↕╣√ IP ─

⌐ ∏╢╙─≤∆╢⁹ 

 

 ∕─  

≢│⁸ ▬fi♃ⱨ▼כ☻─ ╛ ⌐ ↑√ ⅜ ⅝ ⅝

╦╣≡™╢↓≤⅛╠⁸ ⁸↓╣╠─ ⌂ ╩ ╕ⅎ≈≈⁸ ⌂ ⅜

⌂ ⌐≈™≡⁸ ⌂ ╩ ⌐ ∆╢ ⅛╠⁸ ⅛≈ ╛⅛⌐ ─

╩ ⌐ ⇔≡™ↄ↓≤⅜ ╕⇔™⁹ 
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 (TDD)─  

  

(1) ⁸  

│⁸ITU- R⌐⅔™≡ IMT ≤⇔≡ ↕╣√ 3. Hz 3.4GHz-

3.6GHz ─ ╩ ∆╢↓≤⁹ 

 

(2)   

│ ≢№╢↓≤⁹╕√⁸™∏╣─ ⌐⅔™≡╙

╩ ℮↓≤⅜≢⅝╢⁹⌂⅔⁸ ≢ ≤⌂╢RF │⁸ ∆╢ ─ ≤

∆╢⁹ 

 

(3)   

∆╢ ⌐╟╢⁹ 

 

(4) ⁸ ─  

∆╢ ⌐╟╢⁹ 

 

 ◦☻♥ⱶ ─  

(1) ┼─  

╩ ∆╢ ⌐≈™≡│⁸ 21 ─ ⌐ ∆╢↓≤⁹ 

 

(2) ◦☻♥ⱶ≤─  

─ ┘ 56 ⌐ ≠™≡ ↕╣√ ⌐ ─ ╩ ⅎ⌂™

╟℮⌐⁸ ─ ⁸ⱨ▫ꜟ♃─ ─ ⌂ ╩ ∏╢↓≤⁹ 

 

 ─  

(1)  

─ ⌐⅔™≡⁸ ─ ╩ √∆↓≤⁹ 

▪ ─  

( ) ╡ ↑  

± 0.1ppm+12Hz ≢№╢↓≤⁹ 

 

( ) ╡ ↑  

± 0.1ppm 15Hz ≢№╢↓≤⁹ 

 

▬ ─  

( ) ╡ ↑  

─+3.0dB/- 4.1dB ≢№╢↓≤⁹ 

 

( ) ╡ ↑  

─+3.0dB/- 5.8dB ≢№╢↓≤⁹ 
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► ♅ꜗⱠꜟ ⅎ™  

♅ꜗⱠꜟ ⅎ™ ─ │⁸ ⌐ ∆ ≢№╢↓≤⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

- 44.2dBc/3.84MHz │- 7.2dBm/3.84MHz 

⅛╠2.5MHz ╣ ┘7.5MHz ╣  

 

( ) ╡ ↑  

- 32.2dBc/3.84MHz │- 7.2dBm/3.84MHz  

⅛╠2.5MHz ╣  

- 35.2dBc/3.84MHz │- 24.2dBm/3.84MHz  

⅛╠7.5MHz ╣  

 

◄ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ │⁸ ─ ⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸↓─ │ ⅛╠10MHz ─ ⌐ ∆╢⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

   

9kHz 150kHz  - 13dBm 1kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.7 Hz  - 13dBm 1MHz 

12.7 Hz ╡─ ─ ─  - 13dBm MHz 

 

( ) ╡ ↑  

   

9kHz 150kHz  - 36dBm 1kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.7 Hz  - 30dBm 1MHz 

12.7 Hz ╡─ ─ ─  - 30dBm MHz 

 

(2)  

⌐ ∆╢ ─ │⁸ ≢⁸ ⅛╠ ↕╣╢ ─ ≤

∆╢⁹ 

30MHz 1000MHz ≢│- 57dBm/100kHz ⁸1000MHz ╡─ ─ ─

≢│- 47dBm/MHz ≢№╢↓≤⁹ 
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(1)  

⌐≈™≡│⁸ ⌐ ∆╢ ╩ ⅝ ╩ ℮ ─

⌂ ╩⅛↑√ ≡≤∆╢⁹⌂⅔⁸ ⅜ ≤⌂╢ ╩ ™╢

│⁸∕╣ ─ ⌐╟╢ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

▪ ─  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─ ╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─ ╩ ∆╢⁹ 

 

▬ ♅ꜗⱠꜟ ⅎ™  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩ ™⁸ ╩ ◘fi

ⱪꜟ №√╡ ─Ᵽכ☻♩⅜ ╢╟℮⌐⇔≡ ∆╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩ ™⁸ ╩ ◘fi

ⱪꜟ №√╡ ─Ᵽכ☻♩⅜ ╢╟℮⌐⇔≡ ∆╢⁹ 

 

► ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩

∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩
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↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─Ᵽכ☻♩ ─ ⌐╟╢

─ ╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩

∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─Ᵽכ☻♩ ─ ⌐╟╢

─ ╩ ∆╢⁹ 

 

◄  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

○  

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡

╩ ∆╢⁹ 

⌐╟╡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸

⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢

╩ ⇔⁸∕─ ⌐ ─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№

╢⁹ 

 

( ) ╡ ↑  

─ ╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡
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╩ ∆╢⁹ 

⌐╟╡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸

⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢

╩ ⇔⁸∕─ ⌐ ─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№

╢⁹ 

 

(2)  

⌐ ∆╢ ─  

▪ ╡ ↑  

─ ╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

▬ ╡ ↑  

─ ╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

 

(3) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜≢⅝╢⁹ 
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 ꜠Ⱨכ♃(TDD)─  

  

(1) ⁸  

│⁸ITU- R⌐⅔™≡ IMT ≤⇔≡ ↕╣√ 3. Hz (3.4GHz-

3.6GHz)─ ╩ ∆╢↓≤⁹ 

 

(2)   

│ ≢№╢↓≤⁹╕√⁸™∏╣─ ⌐⅔™≡╙

╩ ℮↓≤⅜≢⅝╢⁹⌂⅔⁸ ≢ ≤⌂╢RF │⁸ ∆╢ ─ ≤

∆╢⁹ 

 

(3)   

∆╢ ⌐╟╢⁹ 

 

(4) ⁸  

╡ ↑ ⁸ ╡ ↑ ─ ⁸ │⁸

⌐ ∆≤⅔╡≤∆╢⁹ 

 ─  

   

╡  24.0dBm 250mW  0dBi  

╡  16.0dBm 40mW 9dBi  

╡ ⌐⅔™≡⁸ ⅜ 0dB─ ⌐

250mW─ ╩ ⅎ√≤⅝─ ≤⌂╢ │⁸∕─

╩ ─ ≢ ℮↓≤⅜≢⅝╢╙─≤∆╢⁹⌂⅔⁸

⌐│ │ ╕⌂™╙─≤∆╢⁹ 

 

(5) ⁸ ─  

∆╢ ⌐╟╢⁹ 

 

 ◦☻♥ⱶ ─  

(1)  

☿ꜟ ╡─ ꜠Ⱨכ♃─ │50 ╩ ≤∆╢⁹ 

 

(2) ┼─  

╩ ∆╢ ⌐≈™≡│⁸ 21 ─ ⌐ ∆╢↓≤⁹ 

 

(3) ◦☻♥ⱶ≤─  

─ ┘ 56 ⌐ ≠™≡ ↕╣√ ⌐ ─ ╩ ⅎ⌂™

╟℮⌐⁸ ─ ─ ⌂ ╩ ∏╢↓≤⁹ 
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 ─  

(1)  

─ ⌐⅔™≡⁸ ─ ╩ √∆↓≤⁹ 

▪ ─  

( ) ╡ ↑  

± 0.1ppm+12Hz ≢№╢↓≤⁹ 

 

( ) ╡ ↑  

± 0.1ppm 15Hz ≢№╢↓≤⁹ 

 

▬ ─  

( ) ╡ ↑  

─+3.0dB/- 4.1dB ≢№╢↓≤⁹ 

 

( ) ╡ ↑  

─+3.0dB/- 5.8dB ≢№╢↓≤⁹ 

  

► ♅ꜗⱠꜟ ⅎ™  

♅ꜗⱠꜟ ⅎ™ ─ │⁸ ⌐ ∆ ≢№╢↓≤⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

- 13dBm/MHz ⅛╠2.5MHz ╣ ┘7.5MHz ╣  

 

( ) ╡ ↑  

- 32.2dBc/3.84MHz │- 13dBm/MHz ⅛╠2.5MHz ╣  

- 35.2dBc/3.84MHz │- 30dBm/MHz ⅛╠7.5MHz ╣  

 

◄ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ │⁸ ─ ⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸↓─ │ ⅛╠10MHz ─ ⌐ ∆╢⁹√∞⇔⁸

⌐≈™≡│ ⇔⌂™⁹ 

( ) ╡ ↑  

   

9kHz 150kHz  - 13dBm 1kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 12.75GHz  - 13dBm 1MHz 

12.75GHz ╡─ ─ ─  - 13dBm MHz 
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( ) ╡ ↑  

   

kHz 150kHz  - 36dBm kHz 

150kHz 30MHz  - 36dBm 10kHz 

30MHz 1000MHz  - 36dBm 100kHz 

1000MHz 12.75GHz  - 30dBm MHz 

12.75GHz ╡─ ─ ─  - 30dBm MHz 

 

○ ─╖  

─ ╩ ≡ √∆↓≤⁹ 

ה ⅛╠5MHz ╣√ ⌐⅔™≡ 35dB ≢№╢↓≤⁹ 

ה ⅛╠10MHz ╣√ ⌐⅔™≡ 20dB ≢№╢↓≤⁹ 

ה ⅛╠40MHz ╣√ ⌐⅔™≡ dB ≢№╢↓≤⁹ 

 

(2)  

⌐ ∆╢ ─  

30MHz 1000MHz ≢│- 57dBm/100kHz ⁸1000MHz ╡─ ─ ─

≢│- 47dBm/MHz ≢№╢↓≤⁹ 

 

(3) ∕─ ⌂  

▪ ⇔≡ ─ ╩ ≤∆╢√╘─  

₈ ─ ≢№╢ ⅛╠─ ╩ ↑╢↓≤⌐╟∫≡ ⌐ ↕╣╢

─ ─╖╩ ∆╢₉↓≤⁹ 

 

▬ ∕─ ⁸ ≤⇔≡ ⌂  

( ) ─ ─ ┼─ ╩ ∆╢√╘─  

╩ ∆╢↓≤⁹ 

 

( ) ─ ⌐ ∆╢√╘─  

⇔≡ ─ ╩ ≤∆╢√╘─ │ ⅛╠꜠Ⱨכ♃╩

∆╢ ╩ ∆╢↓≤⁹ 

 

  

(1)  

⌐≈™≡│⁸ ⌐ ∆╢ ╩ ⅝ ╩ ℮ ─

⌂ ╩⅛↑√ ≡≤∆╢⁹⌂⅔⁸ ⅜ ≤⌂╢ ╩ ™╢

│⁸∕╣ ─ ⌐╟╢ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

▪ ─  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 
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⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

 Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─ ╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⁸

╩ ⇔⁸ ╩ ∆╢⁹ 

⅜⁸ ─ ⌐≢⅝╢ │ ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─ ╩ ∆╢⁹ 

 

▬ ♅ꜗⱠꜟ ⅎ™  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩ ™⁸ ╩ ◘fi

ⱪꜟ №√╡ ─Ᵽכ☻♩⅜ ╢╟℮⌐⇔≡ ∆╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙⌐╟╡ ♅ꜗⱠꜟ ⅎ™ ╩ ∆╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩ ™⁸ ╩ ◘fi

ⱪꜟ №√╡ ─Ᵽכ☻♩⅜ ╢╟℮⌐⇔≡ ∆╢⁹ 

 

► ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩

∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─Ᵽכ☻♩ ─ ⌐╟╢

─ ╩ ∆╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ╩
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∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ╩ ╘╢⁹ 

╕√⁸ ⌐⅔™≡ ╩ ⌐∆╢≤ ─ ╩

↑╢ │⁸ ╩ ╟╡ ™ ≤⇔≡ ⇔ ⌐

∆╢ ╩ ™╢↓≤⅜≢⅝╢⁹ 

Ᵽכ☻♩ ─ ⌐№∫≡│⁸Ᵽכ☻♩ ─Ᵽכ☻♩ ─ ⌐╟╢

─ ╩ ∆╢⁹ 

 

◄  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ∆╢⁹☻Ɑ◒♩ꜟ▪♫ꜝ

▬◙╩ ⌐ ⇔≡∕─ ╩ ⇔⁸ ─ 0.5%≤⌂╢ ─

╩ ╘⁸∕─ ╩ ≤∆╢⁹ 

 

○  

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡

╩ ∆╢⁹ 

⌐╟╡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸

⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢

╩ ⇔⁸∕─ ⌐ ─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№

╢⁹ 

 

( ) ╡ ↑  

─ ꜠Ⱨכ♃╩ ≢ ∆╢╟℮ ⇔⁸ ⌐╟╡

╩ ∆╢⁹ 

⌐╟╡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸

⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢

╩ ⇔⁸∕─ ⌐ ─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№

╢⁹ 

 

◌ ─  

3m ─ │ ╩ ♩▬◘ⱪfiכ○√⇔ ⇔ↄ│∕╣

╠─♥☻♩◘▬♩⌐⅔™≡ ∆╢↓≤⁹ │ ∆╢ ⌐⅔↑╢
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≤⇔≡ ╘╢⁹↓─ ⌐⅔™≡⁸ ─ ╩ ™╢ ≢№∫

≡ ╩ ⇔≡ ╩ ╢ ─ │⁸ ⇔√ ⅜ ⌐⌂╢ ≢

∆╢↓≤⁹ 

♥☻♩◘▬♩─ │⁸ ─╙─╩ ™╢↓≤⁹╕√⁸

─ ⅝↕⅜ 60cm╩ ⅎ╢ │⁸ ╩∕─ 5 ≤⇔≡ ∆╢↓≤⅜

≢№╢⁹ 

⌂⅔⁸ ─ ─ ⌐⅔™≡│ ─ ╩ ┘

⌐⇔≡ ⇔√ ─ ≤∆╢↓≤⁹√∞⇔⁸ ─ ⅜ ⌂ │

─ ╩ │ ≢ ⇔√ ⌐3dB ⅎ╢↓≤⌐╟∫≡ ─

≤∆╢↓≤⅜ ≢№╢⁹ 

 

◐  

⅛╠ MHz⁸10MHz⁸40MHz ╣√ ⌐⅔™≡ ⌐≡

∆╢⁹ 

꜠ⱬꜟ≤ ꜠ⱬꜟ─ ⌐№√∫≡│⁸ ⌐╟╡ ∆╢↓

≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸ ⅜ ≤⌂╢Ᵽכ☻

♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢ ╩ ⇔⁸∕─ ⌐

─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№╢⁹ 

 

(2)  

⌐ ∆╢ ─  

▪ ╡ ↑  

─ ꜠Ⱨכ♃╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

 

▬ ╡ ↑  

─ ꜠Ⱨכ♃╩ ⌐⇔⁸ ⌐

↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸ ╩ ⌐╟╡ ╘╠╣√

≤⇔⁸ ↕╣╢ ⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

╩ ⌐╟╡ ╘╠╣√ ⌐ ≢⅝⌂™ │⁸

╩ ╟╡ ™ ≤⇔≡ ⇔⁸ ╘╠╣√ ⌐ ∫≡

⇔√ ≤∆╢⁹ 

 

(3) ⇔≡ ─ ╩ ≤∆╢√╘─ ─  

─™∏╣⅛─ ⌐≡ ∆╢⁹ 

ה ⇔√ ─ ╩ ╖ ╢↓≤≢ ╩ ⇔⁸ ─

─╖╩ ∆╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 
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ה ─ ╩ ⌐ ⇔⁸꜠ Ⱨכ♃⅜ ╩ ∆╢↓≤≢ ╠⅜

⌂ ╩ ⇔≡™╢↓≤╩ ⇔⁸ ─ ⅜ ≢⅝⌂ↄ⌂∫√

⌐│ ╩ ∆╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 

ה ⅛╠─ ⌐╟╡⁸ ─ ⅜ ⅎ╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙ ⌐≡ ∆╢⁹ 

 

(4) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜≢⅝╢⁹ 
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 ▪◒☿☻◦☻♥ⱶ─  

 WiMAX3GPP ─  

ⱶ♥☻◦ה  ─  

─ │ ─≤⅔╡≤ ∆╢⁹ 

ᵑ  

ᵒ  

ᵓ ≤ ≤─ ─ ╩ ∆╢  

─ ⌐≈™≡│⁸ │ ─ ⁸ │

─ ╩ ∆╢⁹ 

ᵔ ꜠Ⱨכ♃ 

 

(1)  

▪ TDD  

▬  

   

     

 ╕√│  ╕√│  

 

(2)  

▪ ╡  

OFDM┘TDM─ │OFDM⁸TDM ┘SDM─  

▬ ╡  

SC- FDMA ┘TDMA─ ⇔ↄ│SC- FDMA⁸TDMA ┘SDMA─  

► ꜠Ⱨכ♃ ─╖  

OFDM┘TDM─ │OFDM⁸TDM ┘SDM─  

◄ ꜠Ⱨכ♃ ─╖  

SC- FDMA ┘TDMA─ ⇔ↄ│SC- FDMA⁸TDMA ┘SDMA─  

 

(3)  

▪ ┘  

BPSK⁸QPSK⁸16QAM⁸64QAM⁸256QAM 

eMTC│⁸BPSK⁸QPSK │16QAM ╩ ∆╢↓≤⁹ 

 

▬ ꜠Ⱨכ♃ ─╖  

BPSK⁸QPSK⁸16QAM⁸64QAM⁸256QAM 

eMTC │⁸BPSK⁸QPSK │16QAM ╩ ∆╢↓≤⁹ 
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(4)  

▪ ┘  

 Ᵽכ☻♩ ╡ ⇔  

5ms ± 10ɡs │10ms ± 10ɡs  

 Ᵽכ☻♩  

1000×Nɡs  

1000×Mɡs  

√∞⇔⁸M+N│⁸5⁸10≢№╢↓≤⁹ N⁸M │ ─  β ╙ ╗  

 ╡ ╡  

M N 

 

▬ ꜠Ⱨכ♃ ─╖  

 Ᵽכ☻♩ ╡ ⇔  

5ms ± 10ɡs │10ms ± 10ɡs  

 Ᵽכ☻♩  

1000×Nɡs  

1000×Mɡs  

√∞⇔⁸M+N│⁸5⁸10≢№╢↓≤⁹ N⁸M │ ─  β ╙ ╗  

 ╡ ╡  

M N 

 

ה (5) ה ☿◐ꜙꜞ♥▫ 

╩ ∆╢√╘─ ─ ⁸ ─ ⁸ ⌐

∆╢ ─ ╩ ⌐ ∂≡ ∂╢↓≤⁹ 

 

(6)  

≤ ╛ ≤─ ─ ⌐ ⇔≡│⁸ ⌂

⅜ ╦╣≡™╢↓≤⁹ 

 

(7) ┼─  

⁸ ╩ ∆╢ ⌐≈™≡│⁸ 21 ─ ┘

14 ─ ⌐ ∆╢↓≤⁹ 

 

(8)  

─ ─ ⁸ ─ ─◒כⱠ♇♩꞉╢╟⌐◙כꜚ│ ⌂ כ꜡⁸

Ⱶfi◓⁸ ─☿◐ꜙꜞ♥▫ ⁸ ─ ⌐≈™≡ ⇔≡ ╘╠╣╢↓≤

⅜ ╕⇔™⁹ 

 

(9) ─ ─  

─ ⅜ ⌐ ⇔≡⌂↕╣╢↓≤⁹ 

▪ ⅜ ─ ╩ ⇔√ ⁸ │ ⌐ ╩ ∆╢↓≤⁹ 
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▬ ⅜∕─ ╩ ⇔√ ⁸ ♃▬ⱴ─♃▬ⱶ▪►♩⌐╟╡

⅜ ╩ ∆╢↓≤⁹ 

 

(10) ◦☻♥ⱶ ─ ꜠Ⱨכ♃ ─╖  

= ☿ꜟ √╡─ ꜠Ⱨכ♃─ │100 ╩ ≤∆╢⁹ 

 

 ─  

(1)  

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ │⁸ ♅ꜗⱠꜟ

⁸ ⌐⅔↑╢ ─ ┘☻ⱪꜞ▪☻ ⌐⅔↑╢ ─

⌐≈™≡⁸ ─ ─ ╩ ⌐ ⇔√ ≢⁸ ⌐⅔™≡⁸ ↕

╣╢ ─ ≤⇔≡ ╘╠╣√ ─℮∟⁸ ╙ ™ ╩ √∆↓≤⁹ 

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐ ⌂ ─ ∑≢ ⇔

√ ⌐⅔™≡⁸ ↔≤⌐►⅛╠☿⌐ ╘╢ ╩ √∆↓≤≤∆╢⁹√∞

⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

┘ ⌐≈™≡⁸ ⌐⅔™≡ ⅜ ⇔⌂™◐ꜗꜞ▪▪◓ꜞ

≢fiꜛ◦כ◕ ∆╢ ⌐≈™≡│ ⇔⌂™⁹ ⅜ ∆╢◐ꜗꜞ▪▪◓ꜞ◕

≢fiꜛ◦כ ∆╢ │⁸ │ ≤∆╢⁹ ⌐≈™≡│ ⇔⌂™⁹ 

 

 ▬ eMTC 

        ⌐≈™≡│⁸10MHz ┘20MHz─ ◦☻♥ⱶ─ ─ ∆╢ ꜞ

◒♇꜡Ⱪ☻כ♁ 1.08MHz ─ ≢ ∆╢↓≤≤⇔⁸10MHz ┘20MHz─ ◦☻♥ⱶ

─ ⌂∆═≡─ ╩ ⇔≡™╢ ≢⁸►⅛╠☿⌐ ╘╢ ◦☻♥ⱶ─

╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓

─ ╡≢⌂™⁹ 

⌐≈™≡│⁸►⅛╠☿⌐ ╘╢ ◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞

⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

 

► ─  

 3×10-6  

eMTC ± 0.1ppm 15Hz  

 3×10-6  

꜠Ⱨכ♃ 3×10-6  

 

◄  

( )  

10MHz◦☻♥ⱶ 10MHz  

20MHz◦☻♥ⱶ 20MHz  

eMTC 1.4MHz  
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⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ │⁸ ─ ∑

⌐∕╣∙╣ ⌐ ∆ ─ ⌐⁸ ↕╣╢ ─ 99 ⅜ ╕╣╢↓

≤⁹ 

 

10MHz+10MHz◦☻♥ⱶ 19.9MHz  

10MHz+20MHz◦☻♥ⱶ 29.9MHz  

20MHz+20MHz◦☻♥ⱶ 39.8MHz  

 

( )  

10MHz◦☻♥ⱶ 10MHz  

20MHz◦☻♥ⱶ 20MHz  

 

( ) ꜠Ⱨכ♃ 

10MHz◦☻♥ⱶ 10MHz  

20MHz◦☻♥ⱶ 20MHz  

 

⌐≈™≡⁸ ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢

│⁸ ─ ∑ ⌐∕╣∙╣ ⌐ ∆ ─ ⌐⁸ ↕╣╢ ─

99 ⅜ ╕╣╢↓≤⁹ 

 

10MHz+10MHz◦☻♥ⱶ 19.9MHz  

10MHz+20MHz◦☻♥ⱶ 29.9MHz  

20MHz+20MHz◦☻♥ⱶ 39.8MHz  

 

○  

( ) 400mW  

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ∆╢ │ ─ ─ ⁸

╩fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐≥ ⇔≡ ∆╢ │ ┘

─ ⌐≈™≡⁸™∏╣╙200mW ≢№╢↓≤⁹ 

 

( )  

10MHz◦☻♥ⱶ 20W  

20MHz◦☻♥ⱶ 40W  

 

( ) ꜠Ⱨכ♃ 

ה  

⁸ ≤╙ ─ │600mW ≤∆╢⁹ 

1 №√╡─ │ 200mW ≢№╢↓≤⁹ 

ה  

⁸ ≤╙ ─ │200mW ≤∆╢⁹ 
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◌ ─  

 +87%⁸- 79% 

eMTC +87%⁸- 47% 

 +87%⁸- 47% 

꜠Ⱨכ♃  +87%⁸-47% 

 

◐  

( )  

4dBi  

√∞⇔⁸ ⅜200mW╩ ⅎ╢ │1dBi  

( )  

17dBi  

( ) ꜠Ⱨכ♃ 

4dBi  

 

◒ ♅ꜗⱠꜟ  

( )  

⌐ ∆◦☻♥ⱶ ⌐⁸∕╣∙╣─ ≢№╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ    

10MHz◦☻♥ⱶ 10MHz 2dBm 10MHz 

20MHz◦☻♥ⱶ 20MHz 3dBm 20MHz 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ │⁸ ∆╢ ≈─

─ ─ ⅛╠ ∞↑ ╣√ ╩

≤∆╢ ─ ⅜ ⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸

⌐№√∫≡ ⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─

⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟∫≡ ∆╢↓≤

│∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤∆╢↓≤

⅜≢⅝╢⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ    

10MHz+10MHz 

◦☻♥ⱶ 
19.9MHz 3dBm 19.9MHz 

10MHz+20MHz 

◦☻♥ⱶ 
29.9MHz 4.76dBm 29.9MHz 

20MHz+20MHz 

◦☻♥ⱶ 
39.8MHz 6dBm 39.8MHz 
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( )  

⌐ ∆◦☻♥ⱶ ⌐⁸∕╣∙╣─ ≢№╢↓≤⁹ 

─ ⌐⅔™≡ ─ ╩ ⌐ ∆╢ ⌐№∫≡│⁸ ╙ ─

─ ┘ ╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ    

10MHz◦☻♥ⱶ 10MHz 3dBm 10MHz 

20MHz◦☻♥ⱶ 20MHz 6dBm 20MHz 

 

( ) ꜠Ⱨכ♃ 

⌐ ∆◦☻♥ⱶ ⌐⁸∕╣∙╣─ ≢№╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™ ꜠Ⱨכ♃  

◦☻♥ⱶ    

10MHz◦☻♥ⱶ 10MHz 2dBm 10MHz 

20MHz◦☻♥ⱶ 20MHz 3dBm 20MHz 

 

⌐≈™≡⁸ ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢

│⁸ ∆╢ ≈─ ─ ─ ⅛╠ ∞↑ ╣

√ ╩ ≤∆╢ ─ ⅜ ⌐ ∆

≢№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡ ꜠Ⱨכ♃⌐ ╡ ≡╢ ─ ꜞ♁

◒♇꜡Ⱪ☻כ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛

꜠Ⱨכ♃─ ⌐╟∫≡ ∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢

↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 ♅ꜗⱠꜟ ⅎ™ ꜠Ⱨכ♃  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ    

10MHz+10MHz 

◦☻♥ⱶ 
19.9MHz 3dBm 19.9MHz 

10MHz+20MHz 

◦☻♥ⱶ 
29.9MHz 4.76dBm 29.9MHz 

20MHz+20MHz 

◦☻♥ⱶ 
39.8MHz 6dBm 39.8MHz 

    

◔ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

( )  

─ ⅛╠ ─ ─ ─ ╕≢─

⌐ ⇔≡⁸◦☻♥ⱶ ⌐ ⌐ ∆ ≢№╢↓≤⁹ 
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 ☻Ɑ◒♩ꜝⱶⱴ☻◒  

◦☻♥ⱶ   

10MHz◦☻♥ⱶ 
15MHz 20MHz  - 25dBm/MHz 

20MHz 25MHz  - 30dBm/MHz 

20MHz◦☻♥ⱶ 
30MHz 35MHz  - 25dBm/MHz 

35MHz 50MHz  - 30dBm/MHz 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─

─ ─ ⅜ ∆╢ │⁸≥∟╠⅛ ™ ─ ╩ ∆╢⁹╕√⁸

─ ─ ─ ⅜ ─ ─ ≤ ∆╢

⁸∕─ ⌐⅔™≡│ ╩ ⇔⌂™⁹ 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ │⁸

⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─

◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™│ ╩

╛ ─ ⌐╟∫≡ ∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢

↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ   

10MHz+10MHz 

◦☻♥ⱶ 

14.95MHz 29.85MHz  - 13dBm/MHz 

29.85MHz 34.85MHz  - 25dBm/MHz 

10MHz+20MHz 

◦☻♥ⱶ 

19.95MHz 44.85MHz  - 13dBm/MHz 

44.85MHz 49.85MHz  - 25dBm/MHz 

20MHz+20MHz 

◦☻♥ⱶ 

24.9MHz 59.7MHz  - 13dBm/MHz 

59.7MHz 64.7MHz  - 25dBm/MHz 

 

( )  

─ ─ ─ ⌐ ™ ⌐ ╢⁹ ⅛╠─

⌐ ⇔≡⁸◦☻♥ⱶ ⌐ ⌐ ∆ ≢№╢↓≤⁹ 

─ ⌐⅔™≡ ─ ╩ ⌐ ∆╢ ⌐№∫≡│⁸ ╙ ─

─ ┘ ╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒  

◦☻♥ⱶ   

10MHz◦☻♥ⱶ 15MHz 25MHz  - 22dBm/MHz 

20MHz◦☻♥ⱶ 30MHz 50MHz  - 22dBm/MHz 

 

( ) ꜠Ⱨכ♃ 

─ ─ ─ ⌐ ™ ⌐ ╢⁹ ⅛╠─

⌐ ⇔≡⁸◦☻♥ⱶ ⌐ ⌐ ∆ ≢№╢↓≤⁹ 
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 ☻Ɑ◒♩ꜝⱶⱴ☻◒ ꜠Ⱨכ♃  

◦☻♥ⱶ   

10MHz◦☻♥ⱶ 
15MHz 20MHz  - 25dBm/MHz 

20MHz 25MHz  - 30dBm/MHz 

20MHz◦☻♥ⱶ 
30MHz 35MHz  - 25dBm/MHz 

35MHz 50MHz  - 30dBm/MHz 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─

─ ─ ⅜ ∆╢ │⁸≥∟╠⅛ ™ ─ ╩ ∆╢⁹╕√⁸

─ ─ ─ ⅜ ─ ─ ≤ ∆╢

⁸∕─ ⌐⅔™≡│ ╩ ⇔⌂™⁹ 

⌐≈™≡⁸ ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢

│⁸ ⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡

꜠Ⱨכ♃⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─ ⌐╟∫≡

⇔⁸№╢™│ ╩ ╛ ꜠Ⱨכ♃─ ⌐╟∫≡ ∆╢↓≤ │

∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜≢

⅝╢⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒ ꜠Ⱨכ♃  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ   

10MHz+10MHz 

◦☻♥ⱶ 

14.95MHz 29.85MHz  - 13dBm/MHz 

29.85MHz 34.85MHz  - 25dBm/MHz 

10MHz+20MHz 

◦☻♥ⱶ 

19.95MHz 44.85MHz  - 13dBm/MHz 

44.85MHz 49.85MHz  - 25dBm/MHz 

20MHz+20MHz 

◦☻♥ⱶ 

24.9MHz 59.7MHz  - 13dBm/MHz 

59.7MHz 64.7MHz  - 25dBm/MHz 

 

◖ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( )  

⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩

─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟∫≡

∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤

∆╢↓≤⅜≢⅝╢⁹ 

 

   ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 2505MHz  - 13dBm MHz 

2505MHz 2530MHz  - 30dBm MHz 
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2530MHz 2535MHz  - 25dBm MHz 

2535MHz 2655MHz  - 30dBm MHz 

2655MHz  - 13dBm MHz 

 ─℮∟ 2535MHz⅛╠ 2655MHz╕≢─ │⁸ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

  eMTC─ │⁸10MHz ┘ 20MHz◦☻♥ⱶ─ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ ≈─ ≢

⇔≡™╢ ≢╙↓─ ╩ ∆╢↓≤⁹↓─ ⌐⅔™≡⁸10MHz+10MHz◦

☻♥ⱶ⌐№∫≡│ ∆╢ ≈─ ─ ─ ⅛

╠ ─ ⌐ ™ ─ ╕≢─ ─ ╩ ∆⁹ ⅜

─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⌐№∫≡│⁸ ∂⁹ ⅜ 34.85MHz ⁸

10MHz+20MHz◦☻♥ⱶ⌐№∫≡│ ⅜ 49.85MHz ⁸20MHz+20MHz◦☻♥

ⱶ⌐№∫≡│ ⅜64.7MHz ⌐ ∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─ ─☻

ⱪꜞ▪☻ ⅜ ─ ─ ┘ ≤ ∆╢ │⁸

⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

( )  

⌐ ∆ ≢№╢↓≤⁹ 

─ ⌐⅔™≡ ─ ╩ ⌐ ∆╢ ⌐№∫≡│⁸ ╙ ─

─ ┘ ╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

 

  ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 2505MHz  - 13dBm MHz 

2505MHz 2535MHz  - 42dBm MHz 

2535MHz 2655MHz  - 22dBm MHz 

2655MHz  - 13dBm MHz 

 ─℮∟ 2535MHz⅛╠ 2655MHz╕≢─ │⁸ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

 

( ) ꜠Ⱨכ♃ 

⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸ ⌐№√∫≡ ꜠Ⱨכ♃⌐ ╡ ≡╢ ─ ♇꜡Ⱪ☻כ♁ꜞ

◒ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ꜠Ⱨכ♃─

⌐╟∫≡ ∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─

≢─ ≤∆╢↓≤⅜≢⅝╢⁹ 
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 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ꜠Ⱨכ♃  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 2505MHz  - 13dBm MHz 

2505MHz 2530MHz  - 30dBm MHz 

2530MHz 2535MHz  - 25dBm MHz 

2535MHz 2655MHz  - 30dBm MHz 

2655MHz  - 13dBm MHz 

 ─℮∟ 2535MHz⅛╠ 2655MHz╕≢─ │⁸ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─ ─☻ⱪ

ꜞ▪☻ ⅜ ─ ─ ┘ ≤ ∆╢ │⁸

⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

◘ ─  

( )  

╩ ≢ ⇔√ ≢⁸ ⅛╠ ♅ꜗⱠꜟ ┘ ♅ꜗⱠꜟ ╣√

╩ ─ ╟╡ 30dB ™ ≢ ⅎ√ ⌐⅔™≡ ∆╢

─ ⅜⁸ ─ ─ ┘ ♅ꜗⱠꜟ ─

≢№╢↓≤⁹ 

( )  

≤ ≤∆╢⁹ 

 

◦ ╩ ⇔≡™⌂™≤⅝─  

( )  

- 30dBm  

( )  

- 30dBm  

( ) ꜠Ⱨכ♃ 

- 30dBm  

 

☻  

⌐⅔™≡⁸ ⌐≡⁸ 

1GHzה ─≤⅝4nW  

1GHzה ─≤⅝20nW  

≢№╢↓≤⁹ 
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☿ ꜠Ⱨכ♃ ─╖  

ה ⅛╠5MHz ╣√ ⌐⅔™≡⁸ 35dB ≢№╢↓≤⁹ 

ה ⅛╠10MHz ╣√ ⌐⅔™≡⁸ 20dB ≢№╢↓≤⁹ 

ה ⅛╠40MHz ╣√ ⌐⅔™≡⁸ 0dB ≢№╢↓≤⁹ 

 

(2)  

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

┘ ꜠Ⱨכ♃ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐

⌂ ─ ∑≢ ⇔√ ⌐⅔™≡⁸ ↔≤⌐►⅛╠◌⌐ ╘╢

╩ √∆↓≤≤∆╢⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸

↓─ ╡≢⌂™⁹ 

 

▬ eMTC 

        ⌐≈™≡│⁸10MHz ┘20MHz─ ◦☻♥ⱶ─ ─ ∆╢ ꜞ

◒♇꜡Ⱪ☻כ♁ 1.08MHz ─ ≢ ∆╢↓≤≤⇔⁸►⅛╠◐⌐ ╘╢ ◦☻♥ⱶ

─ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸

↓─ ╡≢⌂™⁹ 

⌐≈™≡│⁸►⅛╠◐⌐ ╘╢10MHz ┘20MHz─ ◦☻♥ⱶ─ ╩

∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂

™⁹ 

 

►  

│⁸QPSK ≢ ↕╣√ ╩ ─ ⱪ♇♩─95%כꜟ☻ ≢

∆╢√╘⌐ ⌂ ≢ ⇔√ ≢№╡ ⌐⅔™≡⁸

⌐ ∆ ≢№╢↓≤⁹ 

 

 - 94dBm  

eMTC - 101dBm  

 - 101.5dBm  

꜠Ⱨכ♃ - 94dBm ─╖  

 

◄ ☻ⱪꜞ▪☻꜠☻ⱳfi☻ 

☻ⱪꜞ▪☻꜠☻ⱳfi☻│⁸ ─ ≢ ╩ ∆╢

─ ≢№╡⁸ ─ ≢ ≤ ╩ ⅎ√≤⅝⁸QPSK≢ ↕╣√

╩ ─ ⱪ♇♩─95%כꜟ☻ ≢ ≢⅝╢↓≤⁹ 

 

 +9dB⁸ - 44dBm 

 +6dB⁸ - 45dBm 

꜠Ⱨכ♃  +9dB⁸ - 44dBm ─╖
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○ ♅ꜗⱠꜟ  

♅ꜗⱠꜟ │⁸ ∆╢ ─ ⌐ ↕╣√ ─ ≢

╩ ∆╢ ─ ≢№╡⁸ ─ ≢ ≤ ─

╩ ⅎ√≤⅝⁸QPSK≢ ↕╣√ ╩ ─ ⱪ♇♩─95%כꜟ☻

≢ ≢⅝╢↓≤⁹ 

 

 +14dB⁸ - 54.5dBm 

 +6dB⁸ - 52dBm 

꜠Ⱨכ♃  +14dB⁸ - 54.5dBm( ─

╖ )  

 

◌  

─ ⌐№╢ ⅜ ⇔™ ≈─ │ ⅜ ↕╣√

─ ≢ ╩ ∆╢ ─ ≢№╡⁸ ─ ≢ ≤

╩ ∏╢ ⌐№╢ ≤ ─ ≈─ ╩ ⅎ√≤⅝⁸QPSK

≢ ↕╣√ ╩ ─ ⱪ♇♩─95%כꜟ☻ ≢ ≢⅝╢↓≤⁹ 

 

 

+9dB 

♅ꜗⱠꜟ   - 46dBm 

♅ꜗⱠꜟ   - 46dBm 

 

+6dB 

♅ꜗⱠꜟ   - 52dBm 

♅ꜗⱠꜟ   - 52dBm 

꜠Ⱨכ♃  

+9dB 

♅ꜗⱠꜟ   - 46dBm 

♅ꜗⱠꜟ   - 46dBm ─╖  

 

◐ ⌐ ∆╢ ─  

⌐⅔™≡⁸ ⅛╠ ↕╣╢  

9kHz⅛╠150kHz    - 54dBm/kHz  

150kHz⅛╠30MHz   - 54dBm/10kHz  

30MHz⅛╠1000MHz  - 54dBm/100kHz  

1000MHz ⅎ        - 47dBm/MHz  

 

(3) ∕─ ⌂ ꜠Ⱨכ♃─╖  

▪ ⇔≡ ─ ╩ ≤∆╢√╘─  

─ ≢№╢ ⅛╠─ ╩ ↑╢↓≤⌐╟∫≡ ⌐ ↕╣╢

─ ─╖╩ ∆╢ ↓≤⁹ 
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▬ ∕─ ⁸ ≤⇔≡ ⌂ ─╖  

─ ─ ┼─ ╩ ∆╢√╘─ ╩ ∆╢↓≤⁹ 
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 ⁸  

WiMAX3GPP ─ │⁸ ≢ ↕╣≡™╢ ⌐ ∏╢↓≤⅜ ≢№

╢⅜⁸ ⁸ IEC ─ ⌂ ╩ ╕ⅎ≡ ∆╢↓≤⅜ ╕⇔™⁹ 

WiMAX3GPP │⁸ ─ MIMO╛▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫ ─

─ ╗ ╩ ∆╢ ⅜ ≢№╢≤ ⅎ╠╣╢√╘⁸

─ ╩ ≤⇔√ ≤⇔≡™╢⁹ 

 

(1)  

▪ ─  

 ╩ ⇔√ ≢⁸ ╩ ™≡ Ᵽכ☻♩ ⌐№∫≡

│Ᵽכ☻♩ ─ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐

⇔⁸∕╣∙╣─ ─℮∟ ⅜ ≤⌂╢ ╩ ─ ≤∆╢↓≤⅜

≢№╢⁹√∞⇔⁸ ─ ⌐ ⇔≡™╢ ⅜ ↕╣√ ⌐│ ─

⌐≡ ∆╢↓≤⅜≢⅝╢⁹ 

╕√⁸ ─ ╩ ™╢ │ ≤⇔≡ ∆╢↓≤⅜≢⅝

╢⁹ 

 

▬  

511ⱦ♇♩ ⁹ ╩ ≤⇔≡

ⅎ√≤⅝⌐ ╠╣╢☻Ɑ◒♩ꜟ ─ ╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡

⇔⁸☻Ɑ◒♩ꜟ ─ ┘ ⌐⅔↑╢ ─ ⅜⁸∕╣∙╣ ─0.5%≤

⌂╢ ╩ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸

∕╣∙╣─ ⌐≡ ⇔√ ─℮∟ ≤⌂╢ ╩ ≤∆╢↓

≤⅜ ≢№╢⁹√∞⇔⁸ ↔≤⌐ ∆╢ ⅜ ⌂╢ │⁸

╩ ↕╣√ RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡

∆╢↓≤⅜ ≢№╢⁹ 

⌐⅔™≡ ─ ⅛╠ ⇔√ ╩ ⌐ ∆╢ │⁸ ╩

⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

►  

╩ ⌐ ⅎ√≤⅝─ ╩⁸ ╩ ™

≡ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ≤∆╢↓≤⁹ 

╕√⁸ ⌐╟╡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢

│⁸ ⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢

╩ ⇔⁸∕─ ⌐ ─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№

╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫ ₁─ ─ ┘ ╩ ∆╢↓

≤⌐╟∫≡ ─ ╩ ∆╢╙─≢№∫≡⁸ ─ ─ ╩ ↕∑√

⁸ ─ ─ ╩ ↕∑╢↓≤⌐╟∫≡⁸ ─ ╩ ⌐

∆╢ ╩ ∆╢╙─⁹ ─ ⌐№∫≡│⁸ ─ ⅜ ≤⌂╢ ⌐≡
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∆╢↓≤⁹ 

⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐

⇔√ ≢ ╩ ℮↓≤⁹ 

 

◄ ♅ꜗⱠꜟ  

╩ ≤⇔⁸Ᵽכ☻♩ ⌐№∫≡│⁸ ─ ♅ꜗⱠꜟ

─ ⌐≈™≡☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™⁸ ⅜1◘fiⱪꜟ №√╡

─Ᵽכ☻♩⅜ ╢╟℮⌐⇔⁸Ⱨכ◒ ⁸ⱴ♇◒☻ⱱכ⸗♪ꜟכ♪≢ ∆╢⁹

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡

⇔√ ─ ╩ ♅ꜗⱠꜟ ≤∆╢↓≤⁹ ⌐№∫≡│⁸

│☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ─ ♅ꜗⱠꜟ ─ ╩ ⇔⁸∕╣

∙╣─ ─ ╩ ♅ꜗⱠꜟ ≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ

♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢

─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√ ≢

╩ ℮↓≤⁹ ⌐ ─ ⌐ √⌂™ │⁸

⌐ ∂√ ╩10log ≢ ⇔√ ╩ ≤╖⌂⇔≡ ∆╢↓≤⅜ ≢№╢⁹ 

 

○ ⌐⅔↑╢ ─  

╩ ≤⇔≡ ⅎ√≤⅝─ ─ ─ Ᵽ

♩☻כ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆

╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪

♫ꜝ▬◙─ │ ╟╡ ↄ⇔≡ ⇔ ─ ⌐

∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─

╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√ ≢

╩ ℮↓≤⁹ 

 

◌ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ │⁸ ─≤⅔╡≤∆╢↓≤⅜ ≢

№╢⁹↓─ ⌐⅔™≡⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ╩ ℮

⌐≈™≡│⁸ ⌂ ╡9kHz⅛╠110GHz╕≢≤∆╢↓≤⅜ ╕⇔™⅜⁸ ─

│30MHz⅛╠ ╕≢≤∆╢↓≤⅜≢⅝╢⁹ 

╩ ≤⇔≡ ⅎ√≤⅝─ ─ Ᵽכ☻♩

⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡

⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙

─ │ ⌐ ∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠

─♫♥fi▪כ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢ ─ ⅜

≤⌂╢ ≢ ∆╢↓≤⁹ 
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─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√ ≢

╩ ℮↓≤⁹ 

 

◐ ─  

┘  

╩ ≢ ⇔≡™╢ ⌐⅔™≡⁸ ⅛╠ ♅ꜗⱠꜟ ┘ ♅ꜗⱠ

ꜟ ╣√ ╩ ─ ≢ ⅎ√ ⌐⅔™≡ ∆╢ ─

╩ ∆╢⁹ 

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐

≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥

♫─ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂

╢ ≢ ∆╢↓≤⁹ 

─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√ ≢

╩ ℮↓≤⁹ ⇔√ ─ ⁸ ≤∆╢ ⅛╠ ╙ ╣√

─ ⅛╠ ♅ꜗⱠꜟ ┘ ♅ꜗⱠꜟ ╣√ ╩ ─ ≢ ⅎ√

⌐⅔™≡ ∆╢ ─ ╩ ∆╢⁹⌂⅔⁸ ⌂ ─ ⁸

≤⌂╢ ⅛╠ ♅ꜗⱠꜟ╕√│ ♅ꜗⱠꜟ ╣√ ⌐ ─ ↕╣╢

⅜ ↕╣≡™╢ │⁸ ≤∆╢⁹ 

 

◒ ╩ ⇔≡™⌂™≤⅝─  

╩ ⇔≡™⌂™ ⌐⅔™≡⁸ ─ ─ ─ ╩⁸

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩⁸ ╩ ⇔≡™

⌂™≤⅝─ ≤∆╢↓≤⁹ 

 

◔  

Ᵽכ☻♩ ╡ ⇔ ┘ Ᵽכ☻♩  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ ╩ ≤⇔≡⁸ ╩ 0Hz ♀꜡

☻Ɽfi ≤⇔≡ ∆╢⁹√∞⇔⁸ ⌂ ⅜ ╠╣⌂™ │⁸

╩ ⱪכ◖☻꜡◦○™ │⁸ ◌►fi♃ ─ ╩ ™≡ ∆╢↓≤⅜ ╕

⇔™⁹↓─ ⌐⅔™≡⁸ ─ ╩ ∆╢ │ ╩ ↕╣√

RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡ ∆╢↓≤⅜ ≢№╢⁹ 

 

(2)   

▪  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─ ─☻

♩♇ⱪכꜟ ⌐⌂╢≤⅝─ ≢ ⇔√ ≢№╡ ⌐⅔™≡

≢№╢↓≤⁹ 
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▬ ☻ⱪꜞ▪☻꜠☻ⱳfi☻ 

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ╩ ≢ ↕

╣╢ ꜠ⱬꜟ≤⇔≡⁸ ╩ ⇔⁸ ─ ♩♇ⱪכꜟ☻─ ≢

≢⅝╢↓≤╩ ∆╢⁹ 

 

► ♅ꜗⱠꜟ  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠ ∆╢

─ ⌐ ↕╣√ ╩ ≤⇔ ≢ ↕╣╢ ꜠ⱬꜟ

≤⇔≡⁸ ─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

◄  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠

─ ⌐№╢ ⅜ ⇔™ ≤⇔≡ ♅ꜗⱠꜟ ─ ≤ ♅ꜗ

Ⱡꜟ ─ ─ ≈─ ╩ ≢ ↕╣╢ ꜠ⱬꜟ≤⇔≡⁸

─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

○ ⌐ ∆╢ ─  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ⌐ ∆╢

─ ≤∆╢↓≤⁹ 

↓─ ⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │⁸ ⌐ ∆╢↓≤⅜

≢№╢⁹ 

 

 ꜠Ⱨכ♃  

꜠Ⱨכ♃⌐│ ╡ ≤ ╡ ─ ≈─ ⌂╢

⅜ ∆╢ ⁸ ≢│ ╡ ≤ ╡ ╩∕╣∙╣ ∆╢ ⅜№╢⁹╕√⁸

≢ ↕╣≡™╢ ⌐ ∏╢↓≤⅜ ≢№╢⅜⁸ ⁸ IEC ─

⌂ ╩ ╕ⅎ≡ ∆╢↓≤⅜ ╕⇔™⁹ 

 

(1)  

▪ ─  

─ ⅛╠ ╩ ⇔√ ≢⁸ ╩

™≡ Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─ ∆╢⁹ ─ ╩ ∆

╢ │ ⌐ ⇔⁸∕╣∙╣─ ─℮∟ ⅜ ≤⌂╢ ╩

≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸ ─ ⌐ ⇔≡™╢

⅜ ↕╣√ │ ─ ⌐≡ ∆╢↓≤⅜≢⅝╢⁹╕√⁸

─ ╩ ™╢ │⁸ ≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 

 



312 
 

▬  

─ ⅛╠ 511 ⱦ♇♩

⁹ ⌐╟╡ ╩⅛↑√ ╩ ≤⇔≡ ⅎ⁸ ╩ ⅜

≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹↓─≤⅝⌐ ╠╣╢☻Ɑ◒♩ꜟ ─

╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡ ⇔⁸☻Ɑ◒♩ꜟ ─ ┘ ⌐⅔

↑╢ ─ ⅜⁸∕╣∙╣ ─0.5%≤⌂╢ ╩ ∆╢⁹ ─

╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ─℮∟ ≤⌂╢ ╩

≤∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ⇔√ ╩ ⌐

∆╢ │⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

►  

─ ⅛╠ ⌐╟╡ ╩⅛↑√ ╩

≤⇔≡ ⅎ⁸ ╩ ⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ⇔⁸∕

─≤⅝─ ╩ ╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ╩ ≤∆╢↓≤⅜ ≢№╢⁹╕√⁸

⌐≡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸

⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢ ╩ ⇔⁸

∕─ ⌐ ─ ╩ ∂╢↓≤⌐╟╡ ≤∆╢↓≤⅜≢⅝╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◄  

⅛╠ ≢ ╘╠╣√ ∞↑ ╣√ ⌐⅔™

≡⁸ ─ ⅛╠ ╩ ⅎ⁸ ꜠ⱬꜟ⌐ ∆╢

꜠ⱬꜟ─ ╩ ≤∆╢⁹⌂⅔⁸ ⅜ ≤⌂╢ ≢ ∆╢

≤ ⅜ ≤⌂╢ ⅛╠ ™꜠ⱬꜟ≢ ∆╢ ≢ ∆╢⁹ 

 

○ ♅ꜗⱠꜟ ⅎ™  

─ ⅛╠ ⌐╟╡ ╩⅛↑√ ╩

≤⇔≡ ⅎ⁸ ╩ ⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹

Ᵽכ☻♩ ⌐№∫≡│⁸ ─ ♅ꜗⱠꜟ ─ ⌐≈™≡☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙ ╩ ™⁸ ⅜1 ◘fiⱪꜟ №√╡1 ─Ᵽכ☻♩⅜ ╢╟℮⌐⇔⁸Ⱨ

◒כ ⁸ⱴ♇◒☻ⱱכ⸗♪ꜟכ♪≢ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ♅ꜗⱠꜟ ⅎ

™ ≤∆╢↓≤⁹ ⌐№∫≡│⁸ │☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩

™≡ ─ ♅ꜗⱠꜟ ─ ╩ ⇔⁸∕╣∙╣─ ─ ╩ ♅ꜗⱠ

ꜟ ⅎ™ ≤∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 
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◌ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

─ ⅛╠ ⌐╟╡ ╩⅛↑√ ╩

≤⇔≡ ⅎ⁸ ╩ ⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹↓─

≤⅝─ ─ ─ Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓

≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │ ╟╡ ↄ⇔

≡ ⇔ ─ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◐ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ │⁸ ─≤⅔╡≤∆╢↓≤⅜ ≢

№╢⁹↓─ ⌐⅔™≡⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ╩ ℮

⌐≈™≡│⁸ ⌂ ╡9kHz ⅛╠110GHz ╕≢≤∆╢↓≤⅜ ╕⇔™⅜⁸ ─

│30MHz ⅛╠ 5 ╕≢≤∆╢↓≤⅜≢⅝╢⁹ ─ ⅛

╠ ⌐╟╡ ╩⅛↑√ ╩ ≤⇔≡ ⅎ⁸ ╩

⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹↓─≤⅝─ ─

Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ◙╩ ™≡

∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ

▪♫ꜝ▬◙─ │ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

(2)  

▪ ⌐ ∆╢ ─  

╩ ⌐⇔⁸ ⌐ ↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸

╩ ⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢

⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ ─ ╩ ∆╢ │⁸

⌐ ⇔⁸∕╣∙╣─ ─ ╩ ⌐ ∆╢ ─ ≤∆╢↓≤⁹ 

 

(3) ⇔≡ ─ ╩ ≤∆╢√╘─ ─  

─™∏╣⅛─ ⌐≡ ∆╢⁹ 

∆╢ ─℮∟⁸ ◦☻♥ⱶ─ │ ⅛╠─ ─╖╩ ∆

╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 

⅛╠─ ⌐╟╡⁸꜠Ⱨכ♃─ ⅜ 0dB ⇔≡™╢↓≤╩

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢↓≤⁹ 

 

(4) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)



314 
 

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜ ╢⁹ 

 

 ꜠Ⱨכ♃  

꜠Ⱨכ♃⌐│ ╡ ≤ ╡ ─ ≈─ ⌂╢

⅜ ∆╢ ⁸ ≢│ ╡ ≤ ╡ ╩∕╣∙╣ ∆╢ ⅜№╢⁹╕√⁸

≢ ↕╣≡™╢ ⌐ ∏╢↓≤⅜ ≢№╢⅜⁸ ⁸ IEC ─

⌂ ╩ ╕ⅎ≡ ∆╢↓≤⅜ ╕⇔™⁹ ─ MIMO ╛▪♄ⱪ♥

▫Ⱪ▪꜠כ▪fi♥♫ ─ ─ ╗ ╩ ∆╢ ⅜ ≢№

╢≤ ⅎ╠╣╢√╘⁸ ─ ╩ ≤⇔√ ≤⇔≡™╢⁹ 

 

(1)  

▪ ─  

╩ ⇔√ ≢⁸ ╩ ™≡ Ᵽכ☻♩ ⌐№∫≡

│Ᵽכ☻♩ ─ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐

⇔⁸∕╣∙╣─ ─℮∟ ⅜ ≤⌂╢ ╩ ─ ≤∆╢↓≤⅜

≢№╢⁹√∞⇔⁸ ─ ⌐ ⇔≡™╢ ⅜ ↕╣√ ⌐│ ─

⌐≡ ∆╢↓≤⅜≢⅝╢⁹╕√⁸ ─ ╩ ™╢

│ ≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

▬  

511 ⱦ♇♩ ⁹ ╩ ≤⇔≡

ⅎ√≤⅝⌐ ╠╣╢☻Ɑ◒♩ꜟ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡

⇔⁸☻Ɑ◒♩ꜟ ─ ┘ ⌐⅔↑╢ ─ ⅜⁸∕╣∙╣ ─0.5%≤

⌂╢ ╩ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸

∕╣∙╣─ ⌐≡ ⇔√ ─℮∟ ≤⌂╢ ╩ ≤∆╢↓

≤⅜ ≢№╢⁹   

√∞⇔⁸ ↔≤⌐ ∆╢ ⅜ ⌂╢ │⁸ ╩ ↕╣

√RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡ ∆╢↓≤⅜

≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ⇔√ ╩ ⌐

∆╢ │⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

►  

╩ ⌐ ⅎ√≤⅝─ ╩⁸ ╩ ™

≡ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ≤∆╢↓≤⁹╕√⁸ ⌐╟╡

∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸ ⅜ ≤⌂╢

Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢ ╩ ⇔⁸∕─ ⌐

─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠

♫♥fi▪כ ₁─ ─ ┘ ╩ ∆╢↓≤⌐╟∫≡ ─ ╩

∆╢╙─≢№∫≡⁸ ─ ─ ╩ ↕∑√ ⁸ ─ ─ ╩
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↕∑╢↓≤⌐╟∫≡⁸ ─ ╩ ⌐ ∆╢ ╩ ∆╢╙─⁹ ─

⌐№∫≡│⁸ ─ ⅜ ≤⌂╢ ⌐≡ ∆╢↓≤⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◄ ♅ꜗⱠꜟ ⅎ™  

╩ ≤⇔⁸Ᵽכ☻♩ ⌐№∫≡│⁸ ─ ♅ꜗⱠꜟ

─ ⌐≈™≡☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™⁸ ⅜ 1 ◘fiⱪꜟ №√╡

─Ᵽכ☻♩⅜ ╢╟℮⌐⇔⁸Ⱨכ◒ ⁸ⱴ♇◒☻ⱱכ⸗♪ꜟכ♪≢ ∆╢⁹

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡

⇔√ ─ ╩ ♅ꜗⱠꜟ ⅎ™ ≤∆╢↓≤⁹ ⌐№∫≡│⁸

│☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩ ™≡ ─ ♅ꜗⱠꜟ ─ ╩ ⇔⁸

∕╣∙╣─ ─ ╩ ♅ꜗⱠꜟ ⅎ™ ≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸

▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢

─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

○ ⌐⅔↑╢ ─  

╩ ≤⇔≡ ⅎ√≤⅝─ ─ ─ Ᵽ

♩☻כ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆

╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪

♫ꜝ▬◙─ │ ╟╡ ↄ⇔≡ ⇔ ─ ⌐

∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─

╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◌ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ │⁸ ─≤⅔╡≤∆╢↓≤⅜ ≢

№╢⁹↓─ ⌐⅔™≡⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ╩ ℮

⌐≈™≡│⁸ ⌂ ╡9kHz ⅛╠110GHz ╕≢≤∆╢↓≤⅜ ╕⇔™⅜⁸ ─

│ 30MHz ⅛╠ ╕≢≤∆╢↓≤⅜≢⅝╢⁹ ╩

≤⇔≡ ⅎ√≤⅝─ ─ Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─

╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ─ ≤

∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │ ⌐

∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸

─ ╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂╢ ≢ ∆╢↓

≤⁹ 
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꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◐ ╩ ⇔≡™⌂™≤⅝─ ⅎ™  

╩ ⇔≡™⌂™ ⌐⅔™≡⁸ ─ ─ ─ ╩⁸

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩⁸ ╩ ⇔≡™

⌂™≤⅝─ ⅎ™ ≤∆╢↓≤⁹ 

 

◒  

Ᵽכ☻♩ ╡ ⇔ ┘ Ᵽכ☻♩  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ ╩ ≤⇔≡⁸ ╩ 0Hz ♀꜡

☻Ɽfi ≤⇔≡ ∆╢⁹√∞⇔⁸ ⌂ ⅜ ╠╣⌂™ │⁸

╩ ⱪ╕√│⁸כ◖☻꜡◦○™ ◌►fi♃ ─ ╩ ™≡ ∆╢↓≤⅜

╕⇔™⁹↓─ ⌐⅔™≡⁸ ─ ╩ ∆╢ │ ╩ ↕╣

√RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡ ∆╢↓≤⅜ ≢№

╢⁹ 

 

(2)   

▪  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─ ─☻

♩♇ⱪכꜟ ⌐⌂╢≤⅝─ ≢ ⇔√ ≢№╡ ⌐⅔™≡

≢№╢↓≤⁹ 

 

▬ ☻ⱪꜞ▪☻꜠☻ⱳfi☻ 

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ╩ ≢ ↕

╣╢ ꜠ⱬꜟ≤⇔≡⁸ ╩ ⇔⁸ ─ ♩♇ⱪכꜟ☻─ ≢

≢⅝╢↓≤╩ ∆╢⁹ 

 

► ♅ꜗⱠꜟ  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠ ∆╢

─ ⌐ ↕╣√ ╩ ≤⇔ ≢ ↕╣╢ ꜠ⱬꜟ

≤⇔≡⁸ ─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

◄  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠

─ ⌐№╢ ⅜ ⇔™ ≤⇔≡ ♅ꜗⱠꜟ ─ ≤ ♅ꜗ

Ⱡꜟ ─ ─ ≈─ ╩ ≢ ↕╣╢ ꜠ⱬꜟ≤⇔≡⁸
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─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

○ ⌐ ∆╢ ─  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ⌐ ∆╢

─ ≤∆╢↓≤⁹↓─ ⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │⁸ ⌐

∆╢↓≤⅜ ≢№╢⁹ 

 

(3) ⇔≡ ─ ╩ ≤∆╢√╘─ ─  

─™∏╣⅛─ ⌐≡ ∆╢⁹ 

ה ∆╢ ─℮∟⁸ ◦☻♥ⱶ─ │ ⅛╠─ ─╖╩

∆╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 

ה ⅛╠─ ⌐╟╡⁸꜠ Ⱨכ♃─ ⅜ ⇔≡™╢↓≤╩☻Ɑ◒♩ꜟ▪♫

ꜝ▬◙ ⌐≡ ∆╢↓≤⁹ 

 

(4) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸(1) ┘(2) ─ ⌐╟╢╒⅛⁸(1)

┘(2) ─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜ ╢⁹ 

 

 ≤⇔≡ ⌐ ╘╠╣╢ ⌂  

81 ₈ ─ ₉─℮∟₈2GHz ⌐⅔↑

╢ IMT- 2000 TDD ─ ₉ 17 30 ─ ⌐╟╡ ↕╣√

⌂ ⌐ ∏╢╙─≤∆╢⁹√∞⇔⁸ (1) ⅛╠( 3)⌐≈™≡│⁸ ⌐ ∆ ⌂

≤∆╢⁹ 

(1) ♃▬Ⱶfi◓ 

♃▬Ⱶfi◓│⁸ ⅛╠ ⇔√ⱨ꜠כⱶ⌐ ↕∑⁸⅛≈ ⅛╠

↕╣╢♅ꜗⱠꜟ⅔™≡ ╩ ∆╢╙─≤⇔⁸∕─ ─ ─ │±208ns

eMTC⌐⅔™≡│⁸±130ns ─ ⌐№╢↓≤⁹ 

 

(2) ꜝfi♄ⱶ▪◒☿☻  

▪ ꜝfi♄ⱶ▪◒☿☻ ─ │⁸ ⅛╠─ ⌐ ⇔≡ ℮╙─≢№

╢↓≤⁹ 

▬ ꜝfi♄ⱶ▪◒☿☻ ╩ ⇔√ ⁸ ⅛╠1.2 eMTC⌐⅔™≡│⁸0.403

⌐ ♅ꜗⱠꜟ╩ ∆╢ ╩ ⇔√ │⁸ ↕╣√ ♅ꜗⱠꜟ⌐

⅔™≡ ─ ╩ ∆╢╙─≢№╢↓≤⁹ 

► ⅛╠─ ♅ꜗⱠꜟ╩ ∆╢ ⅜ ≢⅝⌂⅛∫√ ⌐№∫≡│⁸

⌂ ─ ⌐▪ ─ ╩ ℮╙─≢№╢↓≤⁹√∞⇔⁸↓─ ─ │200

╩ ⅎ≡│⌂╠⌂™⁹ 

 

(3) ⌐ ꜠ⱬꜟ╩ ∆╢  

⅛╠ ↕╣√ ⌐ ≠⅝⁸ ─ ↕╣√ ─ ꜠ⱬꜟ⌐
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≈™≡ ╩ ™⁸ ─ ꜠ⱬꜟ⅜ ⅛╠ ↕╣√ ╩ √∆ │⁸

∕─ ╩ ⌐ ∆╢ ╩ ∆╢↓≤⁹ 

 

 ∕─  

≢│⁸ ▬fi♃כⱨ▼כ☻─ ╛ ⌐ ↑√ ⅜ ⅝

⅝ ╦╣≡™╢↓≤⅛╠⁸ ⁸↓╣╠─ ⌂ ╩ ╕ⅎ≈≈⁸ ⌂ ⅜

⌂ ⌐≈™≡⁸ ⌂ ╩ ⌐ ∆╢ ⅛╠⁸ ⅛≈ ╛⅛⌐

─ ╩ ⌐ ⇔≡™ↄ↓≤⅜ ╕⇔™⁹ 
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 XGP─  

ⱶ♥☻◦ה  ─  

─ │ ─≤⅔╡≤ ∆╢⁹ 

ᵑ  

ᵒ  

ᵓ ≤ ≤─ ─ ╩ ∆╢  

─ ⌐≈™≡│⁸ │ ─ ⁸ │

─ ╩ ∆╢⁹ 

ᵔ ꜠Ⱨכ♃ 

 

(1)  

▪ TDD  

▬  

№╢™│ ≢№╢↓≤⁹ 

 

   

     

 ╕√│  ╕√│  

 

(2)  

▪ ╡  

OFDM┘TDM─ │OFDM⁸TDM ┘SDM─ ⁹ 

▬ ╡  

OFDMA┘TDMA─ ⇔ↄ│OFDMA⁸TDMA ┘SDMA─ │ 

SC- FDMA ┘TDMA─ ⇔ↄ│SC- FDMA⁸TDMA ┘SDMA─ ⁹ 

► ꜠Ⱨכ♃ ─╖  

OFDM┘TDM─ │OFDM⁸TDM ┘SDM─ ⁹ 

◄ ꜠Ⱨכ♃ ─╖  

OFDMA┘TDMA─ ⇔ↄ│OFDMA⁸TDMA ┘SDMA─ │ 

SC- FDMA ┘TDMA─ ⇔ↄ│SC- FDMA⁸TDMA ┘SDMA─ ⁹ 

 

(3)  

▪ ⅔╟┘  

BPSK⁸QPSK⁸16QAM⁸32QAM⁸64QAM⁸256QAM 

eMTC│⁸BPSK⁸QPSK │16QAM ╩ ∆╢↓≤⁹ 

 

▬ ꜠Ⱨכ♃ ─╖  

BPSK⁸QPSK⁸16QAM⁸32QAM⁸64QAM⁸256QAM 

eMTC │⁸BPSK⁸QPSK │16QAM ╩ ∆╢↓≤⁹ 
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(4)  

▪ ⅔╟┘  

 Ᵽכ☻♩ ╡ ⇔  

2.5ms ± 10ɡs ⁸5ms ± 10ɡs │10ms ± 10ɡs  

 Ᵽכ☻♩  

 625×Nɡs  

 625×Mɡs  

√∞⇔⁸M+N=4⁸8 │16≢№╢↓≤⁹ N⁸M│  

╙⇔ↄ│⁸ 

1000×Nɡs  

1000×Mɡs  

√∞⇔⁸M+N│⁸5⁸10≢№╢↓≤⁹ N⁸M │ ─  β ╙ ╗  

 ╡ ╡  

M N 

 

▬ ꜠Ⱨכ♃ ─╖  

 Ᵽכ☻♩ ╡ ⇔  

2.5ms ± 10ɡs ⁸5ms ± 10ɡs │10ms ± 10ɡs  

 Ᵽכ☻♩  

 625×Nɡs  

 625×Mɡs  

√∞⇔⁸M+N=4⁸8 │16≢№╢↓≤⁹ N⁸M│  

╙⇔ↄ│⁸ 

1000×Nɡs  

1000×Mɡs  

√∞⇔⁸M+N│⁸5⁸10≢№╢↓≤⁹ N⁸M │ ─  β ╙ ╗  

 ╡ ╡  

M N 

 

ה (5) ה ☿◐ꜙꜞ♥▫ 

╩ ∆╢√╘─ ─ ⁸ ─ ⁸ ⌐

∆╢ ─ ╩ ⌐ ∂≡ ∂╢↓≤⁹ 

 

(6)  

≤ ╛ ≤─ ─ ⌐ ⇔≡│⁸ ⌂

⅜ ╦╣≡™╢↓≤⁹ 

 

(7) ┼─  

⁸ ╩ ∆╢ ⌐≈™≡│⁸ 21 ─ ┘

14 ─ ⌐ ∆╢↓≤⁹ 
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(8)  

─ ─ ⁸ ─ ─◒כⱠ♇♩꞉╢╟⌐◙כꜚ│ ⌂ כ꜡⁸

Ⱶfi◓⁸ ─☿◐ꜙꜞ♥▫ ⁸ ─ ⌐≈™≡ ⇔≡ ╘╠╣╢↓≤

⅜ ╕⇔™⁹ 

 

(9) ─ ─  

─ ⅜ ⌐ ⇔≡⌂↕╣╢↓≤⁹ 

▪ ⅜ ─ ╩ ⇔√ ⁸ │ ⌐ ╩ ∆╢↓≤⁹

▬ ⅜∕─ ╩ ⇔√ ⁸ ♃▬ⱴ─♃▬ⱶ▪►♩⌐╟╡

⅜ ╩ ∆╢↓≤⁹ 

 

(10) ◦☻♥ⱶ ─ ꜠Ⱨכ♃ ─╖  

1 =1☿ꜟ √╡─ ꜠Ⱨכ♃─ │100 ╩ ≤∆╢⁹ 

 

 ─  

(1)   

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ │⁸ ♅ꜗⱠꜟ

⁸ ⌐⅔↑╢ ─ ┘☻ⱪꜞ▪☻ ⌐⅔↑╢ ─

⌐≈™≡⁸ ─ ─ ╩ ⌐ ⇔√ ≢⁸ ⌐⅔™≡⁸ ↕

╣╢ ─ ≤⇔≡ ╘╠╣√ ─℮∟⁸ ╙ ™ ╩ √∆↓≤⁹ 

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐ ⌂ ─ ∑≢ ⇔

√ ≢⁸ ↔≤⌐►⅛╠☿⌐ ╘╢ ╩ √∆↓≤≤∆╢⁹√∞⇔⁸∕

╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

┘ ⌐≈™≡⁸ ⌐⅔™≡ ⅜ ⇔⌂™◐ꜗꜞ▪▪◓ꜞ◕

≢fiꜛ◦כ ∆╢ ⌐≈™≡│ ⇔⌂™⁹ ⅜ ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆

ꜛfi≢ ∆╢ │⁸ │ ≤∆╢⁹ ⌐≈™≡│ ⇔⌂™⁹ 

 

▬ eMTC 

        ⌐≈™≡│⁸ MHz⁸10MHz ┘20MHz─ ◦☻♥ⱶ─ ─ ∆

╢ ◒♇꜡Ⱪ☻כ♁ꜞ 1.08MHz ─ ≢ ∆╢↓≤≤⇔⁸ MHz⁸10MHz ┘20MHz

─ ◦☻♥ⱶ─ ⌂∆═≡─ ╩ ⇔≡™╢ ≢⁸►⅛╠☿⌐ ╘╢

◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№

╢ │⁸↓─ ╡≢⌂™⁹ 

⌐≈™≡│⁸►⅛╠☿⌐ ╘╢ ◦☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞

⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─ ╡≢⌂™⁹ 

 

► ─  

 3×10-6  

eMTC ± 0.1ppm 15Hz  

 3×10-6  
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꜠Ⱨכ♃ 3×10-6  

 

◄  

( )  

2.5MHz◦☻♥ⱶ 2.5MHz  

MHz◦☻♥ⱶ  5MHz  

10MHz◦☻♥ⱶ  10MHz  

20MHz◦☻♥ⱶ  20MHz  

eMTC 1.4MHz  

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ │⁸ ─ ∑↔

≤⌐∕╣∙╣ ⌐ ∆ ─ ⌐⁸ ↕╣╢ ─ 99 ⅜ ╕╣╢

↓≤⁹ 

 

MHz+ MHz◦☻♥ⱶ 9.8MHz  

MHz+10MHz◦☻♥ⱶ 14.95MHz  

10MHz+10MHz◦☻♥ⱶ 19.9MHz  

MHz+20MHz◦☻♥ⱶ 24.95MHz  

10MHz+20MHz◦☻♥ⱶ 29.9MHz  

20MHz+20MHz◦☻♥ⱶ 39.8MHz  

 

( )  

2.5MHz◦☻♥ⱶ 2.5MHz  

MHz◦☻♥ⱶ   5MHz  

10MHz◦☻♥ⱶ  10MHz  

20MHz◦☻♥ⱶ  20MHz  

  

( ) ꜠Ⱨכ♃ 

2.5MHz◦☻♥ⱶ 2.5MHz  

MHz◦☻♥ⱶ   5MHz  

10MHz◦☻♥ⱶ  10MHz  

20MHz◦☻♥ⱶ  20MHz  

 

⌐≈™≡⁸ ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢

│⁸ ─ ∑ ⌐∕╣∙╣ ⌐ ∆ ─ ⌐⁸ ↕╣╢ ─

99 ⅜ ╕╣╢↓≤⁹ 

 

MHz+ MHz◦☻♥ⱶ 9.8MHz  

MHz+10MHz◦☻♥ⱶ 14.95MHz  

10MHz+10MHz◦☻♥ⱶ 19.9MHz  

MHz+20MHz◦☻♥ⱶ 24.95MHz  
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10MHz+20MHz◦☻♥ⱶ 29.9MHz  

20MHz+20MHz◦☻♥ⱶ 39.8MHz  

 

○  

( ) 400mW  

≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ∆╢ │ ─ ─ ⁸

╩fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐≥ ⇔≡ ∆╢ │ ┘

─ ─ ⌐≈™≡⁸™∏╣╙200mW ≢№╢↓≤⁹ 

( )  40W  

( ) ꜠Ⱨכ♃  200mW  

 ⌐⅔™≡│⁸ ─ ≤⇔⁸ ╡ ┘ ╡

╦∑≡⁸ ⌂ │200mW≤∆╢⁹ ⌐⅔™≡│⁸1

№√╡─ ≤⇔⁸ ╡ ┘ ╡ ╦∑≡⁸ ⌐ ⌂

│600mW≤∆╢⁹ 

 

◌ ─  

( )  +87%⁸- 79% 

( ) eMTC +87%⁸- 47% 

( )  +87%⁸- 47% 

( ) ꜠Ⱨכ♃  +87%⁸- 47% 

 

◐  

( )   

4dBi  

√∞⇔⁸ ⅜200mW╩ ⅎ╢ │1dBi  

( )   

17dBi  

( )  ꜠Ⱨכ♃ 

4dBi  

 

◒ ♅ꜗⱠꜟ  

( )  

⌐ ∆◦☻♥ⱶ ⌐⁸∕╣∙╣─ ≢№╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ    

2.5MHz◦☻♥ⱶ 2.5MHz 2dBm 2.5MHz 

MHz◦☻♥ⱶ 5MHz 2dBm 5MHz 

10MHz◦☻♥ⱶ 10MHz 2dBm 10MHz 

20MHz◦☻♥ⱶ 20MHz 3dBm 20MHz 
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⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ │⁸ ∆╢ ≈─

─ ─ ⅛╠ ∞↑ ╣√ ╩

≤∆╢ ─ ⅜ ⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸

⌐№√∫≡ ⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─

⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟∫≡ ∆╢↓≤

│∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤∆╢↓≤

⅜≢⅝╢⁹ 

 

 ♅ꜗⱠꜟ ⅎ™  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ    

MHz+ MHz 

◦☻♥ⱶ 
9.8MHz 2dBm 9.8MHz 

MHz+10MHz 

◦☻♥ⱶ 
14.95MHz 2.87dBm 14.95MHz 

10MHz+10MHz 

◦☻♥ⱶ 
19.9MHz 3dBm 19.9MHz 

MHz+20MHz 

◦☻♥ⱶ 
24.95MHz 3.97dBm 24.95MHz 

10MHz+20MHz 

◦☻♥ⱶ 
29.9MHz 4.76dBm 29.9MHz 

20MHz+20MHz 

◦☻♥ⱶ 
39.8MHz 6dBm 39.8MHz 

 

( )  

⌐ ∆◦☻♥ⱶ ⌐⁸∕╣∙╣─ ≢№╢↓≤⁹ 

─ ⌐⅔™≡ ─ ╩ ⌐ ∆╢ ⌐№∫≡│⁸ ╙ ─

─ ┘ ╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

    

 ♅ꜗⱠꜟ ⅎ™  

◦☻♥ⱶ    

2.5MHz◦☻♥ⱶ 2.5MHz 3dBm 2.5MHz 

MHz◦☻♥ⱶ MHz 3dBm MHz 

10MHz◦☻♥ⱶ 10MHz 3dBm 10MHz 

20MHz◦☻♥ⱶ 20MHz 6dBm 20MHz 

 

( ) ꜠Ⱨכ♃ 

⌐ ∆◦☻♥ⱶ ⌐⁸∕╣∙╣─ ≢№╢↓≤⁹ 

 

 ♅ꜗⱠꜟ ⅎ™ ꜠Ⱨכ♃  

◦☻♥ⱶ    

2.5MHz◦☻♥ⱶ 2.5MHz 2dBm 2.5MHz 

MHz◦☻♥ⱶ 5MHz 2dBm 5MHz 
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10MHz◦☻♥ⱶ 10MHz 2dBm 10MHz 

20MHz◦☻♥ⱶ 20MHz 3dBm 20MHz 

 

⌐≈™≡⁸ ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ │⁸

∆╢ ≈─ ─ ─ ⅛╠ ∞↑ ╣√ ╩

≤∆╢ ─ ⅜ ⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸

⌐№√∫≡ ꜠Ⱨכ♃⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─

⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ꜠Ⱨכ♃─ ⌐╟∫≡ ∆╢

↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜

≢⅝╢⁹ 

 

 

 ♅ꜗⱠꜟ ⅎ™ ꜠Ⱨכ♃  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ    

MHz+ MHz 

◦☻♥ⱶ 
9.8MHz 2dBm 9.8MHz 

MHz+10MHz 

◦☻♥ⱶ 
14.95MHz 2.87dBm 14.95MHz 

10MHz+10MHz 

◦☻♥ⱶ 
19.9MHz 3dBm 19.9MHz 

MHz+20MHz 

◦☻♥ⱶ 
24.95MHz 3.97dBm 24.95MHz 

10MHz+20MHz 

◦☻♥ⱶ 
29.9MHz 4.76dBm 29.9MHz 

20MHz+20MHz 

◦☻♥ⱶ 
39.8MHz 6dBm 39.8MHz 

   

◔ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

( )  

─ ⅛╠ ─ ─ ─ ╕≢─

⌐ ⇔≡⁸◦☻♥ⱶ ⌐ ⌐ ∆ ≢№╢↓≤⁹ 

 

☻Ɑ◒♩ꜝⱶⱴ☻◒   

◦☻♥ⱶ   

2.5MHz◦☻♥ⱶ 3.75MHz 6.25MHz  - 10dBm/MHz 

MHz◦☻♥ⱶ 7.5MHz 12.5MHz  - 10dBm/MHz 

10MHz◦☻♥ⱶ 
15MHz 20MHz  - 25dBm/MHz 

20MHz 25MHz  - 30dBm/MHz 

20MHz◦☻♥ⱶ 
30MHz 35MHz  - 25dBm/MHz 

35MHz 50MHz  - 30dBm/MHz 
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⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─

─ ─ ⅜ ∆╢ │⁸≥∟╠⅛ ™ ─ ╩ ∆╢⁹╕√⁸

─ ─ ─ ⅜ ─ ─ ≤ ∆╢

⁸∕─ ⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ │⁸

⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡ ⌐ ╡ ≡╢ ─

◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™│ ╩

╛ ─ ⌐╟∫≡ ∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢

↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒   fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ   

MHz+ MHz 

◦☻♥ⱶ 

9.9MHz 14.7MHz  - 13dBm/MHz 

14.7MHz 19.7MHz  - 25dBm/MHz 

MHz+10MHz 

◦☻♥ⱶ 

12.475MHz 22.425MHz  - 13dBm/MHz 

22.425MHz 27.425MHz  - 25dBm/MHz 

10MHz+10MHz 

◦☻♥ⱶ 

14.95MHz 29.85MHz  - 13dBm/MHz 

29.85MHz 34.85MHz  - 25dBm/MHz 

MHz+20MHz 

◦☻♥ⱶ 

17.475MHz 37.425MHz  - 13dBm/MHz 

37.425MHz 42.425MHz  - 25dBm/MHz 

10MHz+20MHz 

◦☻♥ⱶ 

19.95MHz 44.85MHz  - 13dBm/MHz 

44.85MHz 49.85MHz  - 25dBm/MHz 

20MHz+20MHz 

◦☻♥ⱶ 

24.9MHz 59.7MHz  - 13dBm/MHz 

59.7MHz 64.7MHz  - 25dBm/MHz 

 

( )  

─ ⅛╠ ─ ─ ─ ╕≢─

⌐ ⇔≡⁸◦☻♥ⱶ ⌐ ⌐ ∆ ≢№╢↓≤⁹

─ ⌐⅔™≡ ─ ╩ ⌐ ∆╢ ⌐№∫≡│⁸ ╙ ─

─ ┘ ╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

       

 ☻Ɑ◒♩ꜝⱶⱴ☻◒  

◦☻♥ⱶ   

2.5MHz◦☻♥ⱶ 3.75MHz 6.25MHz  - 5.25dBm/MHz 

MHz◦☻♥ⱶ 7.5MHz 12.5MHz  - 15.7dBm/MHz 

10MHz◦☻♥ⱶ 15MHz 25MHz  - 22dBm/MHz 

20MHz◦☻♥ⱶ 30MHz 50MHz  - 22dBm/MHz 

 

( ) ꜠Ⱨכ♃ 

─ ⅛╠ ─ ─ ─ ╕≢─

⌐ ⇔≡⁸◦☻♥ⱶ ⌐ ⌐ ∆ ≢№╢↓≤⁹ 
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 ☻Ɑ◒♩ꜝⱶⱴ☻◒ ꜠Ⱨכ♃  

◦☻♥ⱶ   

2.5MHz◦☻♥ⱶ 3.75MHz 6.25MHz  - 10dBm/MHz 

MHz◦☻♥ⱶ 7.5MHz 12.5MHz  - 10dBm/MHz 

10MHz◦☻♥ⱶ 
15MHz 20MHz  - 25dBm/MHz 

20MHz 25MHz  - 30dBm/MHz 

20MHz◦☻♥ⱶ 
30MHz 35MHz  - 25dBm/MHz 

35MHz 50MHz  - 30dBm/MHz 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─

─ ─ ⅜ ∆╢ │⁸≥∟╠⅛ ™ ─ ╩ ∆╢⁹╕√⁸

─ ─ ─ ⅜ ─ ─ ≤ ∆╢

⁸∕─ ⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

⌐≈™≡⁸ ⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢

│⁸ ⌐ ∆ ≢№╢↓≤⁹⌂⅔⁸ ⌐№√∫≡

꜠Ⱨכ♃⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─ ⌐╟∫≡

⇔⁸№╢™│ ╩ ╛ ꜠Ⱨכ♃─ ⌐╟∫≡ ∆╢↓≤ │

∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜≢

⅝╢⁹ 

 

 ☻Ɑ◒♩ꜝⱶⱴ☻◒ ꜠Ⱨכ♃  fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐

◦☻♥ⱶ   

MHz+ MHz 

◦☻♥ⱶ 

9.9MHz 14.7MHz  - 13dBm/MHz 

14.7MHz 19.7MHz  - 25dBm/MHz 

MHz+10MHz 

◦☻♥ⱶ 

12.475MHz 22.425MHz  - 13dBm/MHz 

22.425MHz 27.425MHz  - 25dBm/MHz 

10MHz+10MHz 

◦☻♥ⱶ 

14.95MHz 29.85MHz  - 13dBm/MHz 

29.85MHz 34.85MHz  - 25dBm/MHz 

MHz+20MHz 

◦☻♥ⱶ 

17.475MHz 37.425MHz  - 13dBm/MHz 

37.425MHz 42.425MHz  - 25dBm/MHz 

10MHz+20MHz 

◦☻♥ⱶ 

19.95MHz 44.85MHz  - 13dBm/MHz 

44.85MHz 49.85MHz  - 25dBm/MHz 

20MHz+20MHz 

◦☻♥ⱶ 

24.9MHz 59.7MHz  - 13dBm/MHz 

59.7MHz 64.7MHz  - 25dBm/MHz 

 

◖ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( )  

⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸ ⌐ ╡ ≡╢ ─ ◒♇꜡Ⱪ☻כ♁ꜞ ╩ ─ ⌐╟

∫≡ ⇔⁸№╢™│ ╩ ╛ ─ ⌐╟∫≡ ∆╢↓≤ │∕
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╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─ ≢─ ≤∆╢↓≤⅜≢⅝

╢⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 2505MHz  - 13dBm MHz 

2505MHz 2530MHz  - 30dBm MHz 

2530MHz 2535MHz  - 25dBm MHz 

2535MHz 2655MHz  - 30dBm MHz 

2655MHz  - 13dBm MHz 

 ─℮∟ 2535MHz⅛╠ 2655MHz╕≢─ │⁸ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

  eMTC─ │⁸5MHz⁸10MHz ┘ 20MHz◦☻♥ⱶ─ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ∆╢ ⁸ ≈─ ≢

⇔≡™╢ ≢╙↓─ ╩ ∆╢↓≤⁹↓─ ⌐⅔™≡⁸ MHz+ MHz◦

☻♥ⱶ⌐№∫≡│ ∆╢ ≈─ ─ ─ ⅛

╠ ─ ⌐ ™ ─ ╕≢─ ─ ╩ ∆⁹ ⅜

─fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐╢∆ ⌐№∫≡│⁸ ∂⁹ ⅜19.7MHz ⁸

MHz+10MHz◦☻♥ⱶ⌐№∫≡│ ⅜27.425MHz ⁸10MHz+10MHz◦☻♥ⱶ

⌐№∫≡│ ⅜34.85MHz ⁸5MHz+20MHz◦☻♥ⱶ⌐№∫≡│

⅜ 42.425MHz ⁸10MHz+20MHz◦☻♥ⱶ⌐№∫≡│ ⅜ 49.85MHz ⁸

20MHz+20MHz◦☻♥ⱶ⌐№∫≡│ ⅜64.7MHz ⌐ ∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─ ─☻

ⱪꜞ▪☻ ⅜ ─ ─ ┘ ≤ ∆╢ │⁸

⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

( )  

⌐ ∆ ≢№╢↓≤⁹ 

─ ⌐⅔™≡ ─ ╩ ⌐ ∆╢ ⌐№∫≡│⁸ ╙ ─

─ ┘ ╙ ─ ─ ⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 2505MHz  - 13dBm MHz 
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2505MHz 2535MHz  - 42dBm MHz 

2535MHz 2655MHz  - 22dBm MHz 

2655MHz  - 13dBm MHz 

 ─℮∟ 2535MHz⅛╠ 2655MHz╕≢─ │⁸ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

 

( ) ꜠Ⱨכ♃ 

⌐ ∆ ≢№╢↓≤⁹ 

⌂⅔⁸ ⌐ √∫≡ ꜠Ⱨכ♃⌐ ╡ ≡╢ ─ ♇꜡Ⱪ☻כ♁ꜞ

◒ ╩ ─ ⌐╟∫≡ ⇔⁸№╢™│ ╩ ╛ ꜠Ⱨכ♃─

⌐╟∫≡ ∆╢↓≤ │∕╣╠─ ∑─ ⌐╟∫≡ ∆╢↓≤≢⁸∕─

≢─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ꜠Ⱨכ♃  

   

kHz 150kHz  - 13dBm kHz 

150kHz 30MHz  - 13dBm 10kHz 

30MHz 1000MHz  - 13dBm 100kHz 

1000MHz 2505MHz  - 13dBm MHz 

2505MHz 2530MHz  - 30dBm MHz 

2530MHz 2535MHz  - 25dBm MHz 

2535MHz 2655MHz  - 30dBm MHz 

2655MHz  - 13dBm MHz 

 ─℮∟ 2535MHz⅛╠ 2655MHz╕≢─ │⁸ ─ ⅛╠

─2.5 ─ ⌐ ∆╢⁹ 

 

⅜ ≢fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐™⌂⇔ ∆╢ ⁸ ─ ─☻ⱪ

ꜞ▪☻ ⅜ ─ ─ ┘ ≤ ∆╢ │⁸

⌐⅔™≡│ ╩ ⇔⌂™⁹ 

 

◘ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

( )  

╩ ≢ ⇔√ ≢⁸ ⅛╠1♅ꜗⱠꜟ ┘2♅ꜗⱠꜟ ╣√

╩ ─ ╟╡ 30dB ™ ≢ ⅎ√ ⌐⅔™≡ ∆╢

─ ⅜⁸ ─ ─ ┘ ♅ꜗⱠꜟ ─

≢№╢↓≤⁹ 

( )  

≤ ≤∆╢⁹ 

 

◦ ╩ ⇔≡™⌂™≤⅝─  

( )  

- 30dBm  
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( )  

- 30dBm  

( ) ꜠Ⱨכ♃ 

- 30dBm  

 

☻  

⌐⅔™≡⁸ ⌐≡⁸ 

1GHz ─≤⅝4nW  

1GHz ─≤⅝20nW  

≢№╢↓≤⁹ 

 

☿ ꜠Ⱨכ♃ ─╖  

ה ⅛╠5MHz ╣√ ⌐⅔™≡⁸ 35dB ≢№╢↓≤⁹ 

ה ⅛╠10MHz ╣√ ⌐⅔™≡⁸ 20dB ≢№╢↓≤⁹ 

ה ⅛╠40MHz ╣√ ⌐⅔™≡⁸ 0dB ≢№╢↓≤⁹ 

 

(2)   

 fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐ ▪

┘ ꜠Ⱨכ♃ fiꜛ◦כ◕ꜞ◓▪▪ꜞꜗ◐⁸│≡™≈⌐

≢ ⌂ ─ ∑≢ ⇔√ ⌐⅔™≡⁸ ↔≤⌐►⅛╠◌⌐ ╘

╢ ╩ √∆↓≤≤∆╢⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢

│⁸↓─ ╡≢⌂™⁹ 

 

▬ eMTC 

        ⌐≈™≡│⁸ MHz⁸10MHz ┘20MHz─ ◦☻♥ⱶ─ ─ ∆

╢ ◒♇꜡Ⱪ☻כ♁ꜞ 1.08MHz ─ ≢ ∆╢↓≤≤⇔⁸►⅛╠◐⌐ ╘╢ ◦

☻♥ⱶ─ ╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢

│⁸↓─ ╡≢⌂™⁹ 

⌐≈™≡│⁸►⅛╠◐⌐ ╘╢ MHz⁸10MHz ┘ 20MHz─ ◦☻♥ⱶ─

╩ ∆╢↓≤⁹√∞⇔⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ╘⅜№╢ │⁸↓─

╡≢⌂™⁹ 

 

►  

│⁸QPSK ≢ ↕╣√ ╩ ─ ⱪ♇♩─95%כꜟ☻ ≢

∆╢√╘⌐ ⌂ ≢ ⇔√ ≢№╡ ⌐⅔™≡⁸

⌐ ∆ ≢№╢↓≤⁹ 

 

 - 94dBm  

eMTC  - 101dBm  

 - 101.5dBm  

꜠Ⱨכ♃ - 94dBm ─╖  
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◄ ☻ⱪꜞ▪☻꜠☻ⱳfi☻ 

☻ⱪꜞ▪☻꜠☻ⱳfi☻│⁸ ─ ≢ ╩ ∆╢

─ ≢№╡⁸ ─ ≢ ≤ ╩ ⅎ√≤⅝⁸QPSK≢ ↕╣√

╩ ─ ⱪ♇♩─95%כꜟ☻ ≢ ≢⅝╢↓≤⁹ 

 

 +9dB⁸ - 44dBm 

 +6dB⁸ - 45dBm 

꜠Ⱨכ♃  +9dB⁸ - 44dBm 

─╖  

 

○ ♅ꜗⱠꜟ  

♅ꜗⱠꜟ │⁸ ∆╢ ─ ⌐ ↕╣√ ─ ≢

╩ ∆╢ ─ ≢№╡⁸ ─ ≢ ≤ ─

╩ ⅎ√≤⅝⁸QPSK≢ ↕╣√ ╩ ─ ⱪ♇♩─95%כꜟ☻

≢ ≢⅝╢↓≤⁹ 

 

 +14dB⁸ - 54.5dBm 

 +6dB⁸ - 52dBm 

꜠Ⱨכ♃  +14dB⁸ - 54.5dBm 

─╖  

 

◌  

3 ─ ⌐№╢ ⅜ ⇔™2≈─ │ ⅜ ↕╣√

─ ≢ ╩ ∆╢ ─ ≢№╡⁸ ─ ≢ ≤ 3

╩ ∏╢ ⌐№╢ ≤ ─2≈─ ╩ ⅎ√≤⅝⁸QPSK≢

↕╣√ ╩ ─ ⱪ♇♩─95%כꜟ☻ ≢ ≢⅝╢↓≤⁹ 

 

+9dB 

♅ꜗⱠꜟ   - 46dBm 

♅ꜗⱠꜟ   - 46dBm 

+6dB 

♅ꜗⱠꜟ   - 52dBm 

♅ꜗⱠꜟ   - 52dBm 

꜠Ⱨכ♃ +9dB 

♅ꜗⱠꜟ   - 46dBm 

♅ꜗⱠꜟ   - 46dBm 

─╖  

 

◐ ⌐ ∆╢ ─  

⌐⅔™≡⁸ ⅛╠ ↕╣╢  
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9kHz⅛╠150kHz    - 54dBm/kHz  

150kHz⅛╠30MHz   - 54dBm/10kHz  

30MHz⅛╠1000MHz  - 54dBm/100kHz  

1000MHzⅎ        - 47dBm/MHz  

 

(3)  ∕─ ⌂ ꜠Ⱨכ♃─╖  

▪ ⇔≡ ─ ╩ ≤∆╢√╘─  

─ ≢№╢ ⅛╠─ ╩ ↑╢↓≤⌐╟∫≡ ⌐ ↕╣╢

─ ─╖╩ ∆╢ ↓≤⁹ 

▬ ∕─ ⁸ ≤⇔≡ ⌂ ─╖  

─ ─ ┼─ ╩ ∆╢√╘─ ╩ ∆╢↓≤⁹ 

 

  

 ⁸  

XGP─ │⁸ ≢ ↕╣≡™╢ ⌐ ∏╢↓≤⅜ ≢№╢⅜⁸ ⁸

IEC ─ ⌂ ╩ ╕ⅎ≡ ∆╢↓≤⅜ ╕⇔™⁹ 

XGP│⁸ ─ MIMO╛▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫ ─ ─

╗ ╩ ∆╢ ⅜ ≢№╢≤ ⅎ╠╣╢√╘⁸ ─ ╩

≤⇔√ ≤⇔≡™╢⁹ 

  

(1)  

▪ ─  

╩ ⇔√ ≢⁸ ╩ ™≡ Ᵽכ☻♩ ⌐№∫≡

│Ᵽכ☻♩ ─ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐

⇔⁸∕╣∙╣─ ─℮∟ ⅜ ≤⌂╢ ╩ ─ ≤∆╢↓≤⅜

≢№╢⁹√∞⇔⁸ ─ ⌐ ⇔≡™╢ ⅜ ↕╣√ ⌐│ ─

⌐≡ ∆╢↓≤⅜≢⅝╢⁹ 

╕√⁸ ─ ╩ ™╢ │ ≤⇔≡ ∆╢↓≤⅜≢⅝

╢⁹ 

 

▬  

511ⱦ♇♩ 2 ⁹ ╩ ≤⇔≡

ⅎ√≤⅝⌐ ╠╣╢☻Ɑ◒♩ꜟ ─ ╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡

⇔⁸☻Ɑ◒♩ꜟ ─ ┘ ⌐⅔↑╢ ─ ⅜⁸∕╣∙╣ ─0.5%≤

⌂╢ ╩ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸

∕╣∙╣─ ⌐≡ ⇔√ ─℮∟ ≤⌂╢ ╩ ≤∆╢↓

≤⅜ ≢№╢⁹ 

√∞⇔⁸ ↔≤⌐ ∆╢ ⅜ ⌂╢ │⁸ ╩ ↕╣

√ RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡ ∆╢↓≤⅜

≢№╢⁹ 

⌐⅔™≡ ─ ⅛╠ ⇔√ ╩ ⌐ ∆╢ │⁸ ╩
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⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

►  

╩ ⌐ ⅎ√≤⅝─ ╩⁸ ╩ ™

≡ ∆╢⁹ 

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐

≡ ⇔√ ─ ╩ ≤∆╢↓≤⁹ 

╕√⁸ ⌐╟╡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢

│⁸ ⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢

╩ ⇔⁸∕─ ⌐ ─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№

╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫ ₁─ ─ ┘ ╩ ∆╢↓

≤⌐╟∫≡ ─ ╩ ∆╢╙─≢№∫≡⁸ ─ ─ ╩ ↕∑√

⁸ ─ ─ ╩ ↕∑╢↓≤⌐╟∫≡⁸ ─ ╩ ⌐

∆╢ ╩ ∆╢╙─⁹ ─ ⌐№∫≡│⁸ ─ ⅜ ≤⌂╢ ⌐≡

∆╢↓≤⁹ 

⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐

⇔√ ≢ ╩ ℮↓≤⁹ 

 

◄ ♅ꜗⱠꜟ  

╩ ≤⇔⁸Ᵽכ☻♩ ⌐№∫≡│⁸ ─ ♅ꜗⱠꜟ

─ ⌐≈™≡☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™⁸ ⅜1◘fiⱪꜟ №√╡1

─Ᵽכ☻♩⅜ ╢╟℮⌐⇔⁸Ⱨכ◒ ⁸ⱴ♇◒☻ⱱכ⸗♪ꜟכ♪≢ ∆╢⁹

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡

⇔√ ─ ╩ ♅ꜗⱠꜟ ≤∆╢↓≤⁹ ⌐№∫≡│⁸

│☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ─ ♅ꜗⱠꜟ ─ ╩ ⇔⁸∕╣

∙╣─ ─ ╩ ♅ꜗⱠꜟ ≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ

♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢

─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

╕√⁸ ─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√

≢ ╩ ℮↓≤⁹ ⌐ ─ ⌐ √⌂™ │⁸

⌐ ∂√ ╩ 10log ≢ ⇔√ ╩ ≤╖⌂⇔≡ ∆╢↓≤⅜ ≢№

╢⁹ 

 

○ ☻Ɑ◒♩ꜟⱴ☻◒ 

╩ ≤⇔≡ ⅎ√≤⅝─ ─ ─ Ᵽ

♩☻כ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆

╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪

♫ꜝ▬◙─ │ ╟╡ ↄ⇔≡ ⇔ ─ ⌐

∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─

╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 
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╕√⁸ ─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√

≢ ╩ ℮↓≤⁹ 

 

 

◌ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ │⁸ ─≤⅔╡≤∆╢↓≤⅜ ≢

№╢⁹ 

↓─ ⌐⅔™≡⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ╩ ℮

⌐≈™≡│⁸ ⌂ ╡ 9kHz⅛╠ 110GHz╕≢≤∆╢↓≤⅜ ╕⇔™⅜⁸ ─ │

30MHz⅛╠ 5 ╕≢≤∆╢↓≤⅜≢⅝╢⁹ 

╩ ≤⇔≡ ⅎ√≤⅝─ ─ Ᵽכ☻♩

⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡

⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙

─ │ ⌐ ∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠

─♫♥fi▪כ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢ ─ ⅜

≤⌂╢ ≢ ∆╢↓≤⁹ 

╕√⁸ ─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√

≢ ╩ ℮↓≤⁹ 

 

◐ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

┘  

╩ ≢ ⇔≡™╢ ⌐⅔™≡⁸ ⅛╠1♅ꜗⱠꜟ ┘2♅ꜗⱠ

ꜟ ╣√ ╩ ─ ≢ ⅎ√ ⌐⅔™≡ ∆╢ ─

╩ ∆╢⁹ 

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐

≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥

♫─ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂

╢ ≢ ∆╢↓≤⁹ 

╕√⁸ ─ ⅛╠ ╩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔√

≢ ╩ ℮↓≤⁹⌂⅔ ⇔√ ⌐╟╢ ─ ⁸

≤∆╢ ⅛╠ ╙ ╣√ ─ ⅛╠ ♅ꜗⱠꜟ ┘ ♅ꜗⱠꜟ ╣√

╩ ─ ≢ ⅎ√ ⌐⅔™≡ ∆╢ ─ ╩ ∆

╢⁹╕√ ⌂ ⌐╟╢ ─ ⁸ ≤⌂╢ ⅛╠

♅ꜗⱠꜟ╕√│ ♅ꜗⱠꜟ ╣√ ⌐ ─ ↕╣╢ ⅜ ↕╣≡™

╢ │⁸ ≤∆╢⁹ 

 

◒ ╩ ⇔≡™⌂™≤⅝─  

╩ ⇔≡™⌂™ ⌐⅔™≡⁸ ─ ─ ─ ╩

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ╩ ⇔≡™⌂
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™≤⅝─ ≤∆╢↓≤⁹ 

 

◔  

Ᵽכ☻♩ ╡ ⇔ ┘ Ᵽכ☻♩  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ ╩ ≤⇔≡⁸ ╩ 0Hz ♀꜡

☻Ɽfi ≤⇔≡ ∆╢⁹√∞⇔⁸ ⌂ ⅜ ╠╣⌂™ │⁸

╩ ⱪכ◖☻꜡◦○™ │⁸ ◌►fi♃ ─ ╩ ™≡ ∆╢↓≤⅜ ╕

⇔™⁹↓─ ⌐⅔™≡⁸ ─ ╩ ∆╢ │ ╩ ↕╣√

RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡ ∆╢↓≤⅜ ≢№╢⁹ 

 

(2)  

▪  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─ ─☻

♩♇ⱪכꜟ ⌐⌂╢≤⅝─ ≢ ⇔√ ≢№╡ ⌐⅔™≡

≢№╢↓≤⁹ 

 

▬ ☻ⱪꜞ▪☻꜠☻ⱳfi☻ 

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ╩ ≢ ↕

╣╢ ꜠ⱬꜟ≤⇔≡⁸ ╩ ⇔⁸ ─ ♩♇ⱪכꜟ☻─ ≢

≢⅝╢↓≤╩ ∆╢⁹ 

 

► ♅ꜗⱠꜟ  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠ ∆╢

─ ⌐ ↕╣√ ╩ ≤⇔ ≢ ↕╣╢ ꜠ⱬꜟ

≤⇔≡⁸ ─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

◄  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠3

─ ⌐№╢ ⅜ ⇔™ ≤⇔≡ ♅ꜗⱠꜟ ─ ≤ ♅ꜗ

Ⱡꜟ ─ ─2≈─ ╩ ≢ ↕╣╢ ꜠ⱬꜟ≤⇔≡⁸

─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

○ ⌐ ∆╢ ─  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ⌐ ∆╢

─ ≤∆╢↓≤⁹ 

↓─ ⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │⁸ ⌐ ∆╢↓≤⅜

≢№╢⁹ 
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 ꜠Ⱨכ♃  

꜠Ⱨכ♃⌐│ ╡ ≤ ╡ ─ ≈─ ⌂╢

⅜ ∆╢ ⁸ ≢│ ╡ ≤ ╡ ╩∕╣∙╣ ∆╢ ⅜№╢⁹╕√⁸ ≢

↕╣≡™╢ ⌐ ∏╢↓≤⅜ ≢№╢⅜⁸ ⁸ IEC ─

⌂ ╩ ╕ⅎ≡ ∆╢↓≤⅜ ╕⇔™⁹ 

 

(1)  

▪ ─  

─ ⅛╠ ╩ ⇔√ ≢⁸ ╩

™≡ Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─ ∆╢⁹ ─ ╩ ∆

╢ │ ⌐ ⇔⁸∕╣∙╣─ ─℮∟ ⅜ ≤⌂╢ ╩

≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸ ─ ⌐ ⇔≡™╢

⅜ ↕╣√ │ ─ ⌐≡ ∆╢↓≤⅜≢⅝╢⁹╕√⁸

─ ╩ ™╢ │⁸ ≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

▬  

─ ⅛╠ 511 ⱦ♇♩2 

⁹ ⌐╟╡ ╩⅛↑√ ╩ ≤⇔≡ ⅎ⁸ ╩ ⅜

≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹↓─≤⅝⌐ ╠╣╢☻Ɑ◒♩ꜟ ─

╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡ ⇔⁸☻Ɑ◒♩ꜟ ─ ┘ ⌐⅔

↑╢ ─ ⅜⁸∕╣∙╣ ─0.5%≤⌂╢ ╩ ∆╢⁹ ─

╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ─℮∟ ≤⌂╢ ╩

≤∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ⇔√ ╩ ⌐

∆╢ │⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

►  

─ ⅛╠ ⌐╟╡ ╩⅛↑√ ╩

≤⇔≡ ⅎ⁸ ╩ ⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ⇔⁸∕

─≤⅝─ ╩ ╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ╩ ≤∆╢↓≤⅜ ≢№╢⁹╕√⁸

⌐≡ ∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸

⅜ ≤⌂╢Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢ ╩ ⇔⁸

∕─ ⌐ ─ ╩ ∂╢↓≤⌐╟╡ ≤∆╢↓≤⅜≢⅝╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◄  

⅛╠ ≢ ╘╠╣√ ∞↑ ╣√ ⌐⅔™

≡⁸ ─ ⅛╠ ╩ ⅎ⁸ ꜠ⱬꜟ⌐ ∆╢
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꜠ⱬꜟ─ ╩ ≤∆╢⁹⌂⅔⁸ ⅜ ≤⌂╢ ≢ ∆╢

≤ ⅜ ≤⌂╢ ⅛╠ ™꜠ⱬꜟ≢ ∆╢ ≢ ∆╢⁹ 

 

○ ♅ꜗⱠꜟ ⅎ™  

─ ⅛╠ ⌐╟╡ ╩⅛↑√ ╩

≤⇔≡ ⅎ⁸ ╩ ⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹

Ᵽכ☻♩ ⌐№∫≡│⁸ ─ ♅ꜗⱠꜟ ─ ⌐≈™≡☻Ɑ◒♩ꜟ▪♫ꜝ▬

◙ ╩ ™⁸ ⅜1 ◘fiⱪꜟ №√╡1 ─Ᵽכ☻♩⅜ ╢╟℮⌐⇔⁸Ⱨ

◒כ ⁸ⱴ♇◒☻ⱱכ⸗♪ꜟכ♪≢ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ♅ꜗⱠꜟ ⅎ

™ ≤∆╢↓≤⁹ ⌐№∫≡│⁸ │☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩

™≡ ─ ♅ꜗⱠꜟ ─ ╩ ⇔⁸∕╣∙╣─ ─ ╩ ♅ꜗⱠ

ꜟ ⅎ™ ≤∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◌ ☻Ɑ◒♩ꜝⱶⱴ☻◒ 

─ ⅛╠ ⌐╟╡ ╩⅛↑√ ╩

≤⇔≡ ⅎ⁸ ╩ ⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹↓─

≤⅝─ ─ ─ Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓

≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │ ╟╡ ↄ⇔

≡ ⇔ ─ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◐ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ │⁸ ─≤⅔╡≤∆╢↓≤⅜ ≢

№╢⁹↓─ ⌐⅔™≡⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ╩ ℮

⌐≈™≡│⁸ ⌂ ╡9kHz ⅛╠110GHz ╕≢≤∆╢↓≤⅜ ╕⇔™⅜⁸ ─

│30MHz ⅛╠ 5 ╕≢≤∆╢↓≤⅜≢⅝╢⁹ ─ ⅛

╠ ⌐╟╡ ╩⅛↑√ ╩ ≤⇔≡ ⅎ⁸ ╩

⅜ ≤⌂╢ ≢ ∆╢╟℮⌐ ∆╢⁹↓─≤⅝─ ─

Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ◙╩ ™≡

∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ

▪♫ꜝ▬◙─ │ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 
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(2)  

▪ ⌐ ∆╢ ─  

╩ ⌐⇔⁸ ⌐ ↕╣√☻Ɑ◒♩ꜟ▪♫ꜝ▬◙⌐╟╡⁸

╩ ⌐╟╡ ╘╠╣√ ≤⇔⁸ ↕╣╢

⌐ ⌐ ∆╢ ─ ╩ ∆╢⁹ ─ ╩ ∆╢ │⁸

⌐ ⇔⁸∕╣∙╣─ ─ ╩ ⌐ ∆╢ ─ ≤∆╢↓≤⁹ 

 

(3) ⇔≡ ─ ╩ ≤∆╢√╘─ ─  

─™∏╣⅛─ ⌐≡ ∆╢⁹ 

( ) ∆╢ ─℮∟⁸ ◦☻♥ⱶ─ │ ⅛╠─ ─╖╩

∆╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 

( ) ⅛╠─ ⌐╟╡⁸꜠Ⱨכ♃─ ⅜ 0dB ⇔≡™╢↓

≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢↓≤⁹ 

 

(4) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸▪ ┘▬─ ⌐╟╢╒⅛⁸▪ ┘

▬─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜ ╢⁹ 

 

 ꜠Ⱨכ♃  

꜠Ⱨכ♃⌐│ ╡ ≤ ╡ ─ ≈─ ⌂╢

⅜ ∆╢ ⁸ ≢│ ╡ ≤ ╡ ╩∕╣∙╣ ∆╢ ⅜№╢⁹╕√⁸ ≢

↕╣≡™╢ ⌐ ∏╢↓≤⅜ ≢№╢⅜⁸ ⁸ IEC ─

⌂ ╩ ╕ⅎ≡ ∆╢↓≤⅜ ╕⇔™⁹ ─ MIMO ╛▪♄ⱪ♥▫Ⱪ▪꜠כ

▪fi♥♫ ─ ─ ╗ ╩ ∆╢ ⅜ ≢№╢≤ ⅎ╠╣

╢√╘⁸ ─ ╩ ≤⇔√ ≤⇔≡™╢⁹ 

 

(1)  

▪ ─  

╩ ⇔√ ≢⁸ ╩ ™≡ Ᵽכ☻♩ ⌐№∫≡

│Ᵽכ☻♩ ─ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐

⇔⁸∕╣∙╣─ ─℮∟ ⅜ ≤⌂╢ ╩ ─ ≤∆╢↓≤⅜

≢№╢⁹√∞⇔⁸ ─ ⌐ ⇔≡™╢ ⅜ ↕╣√ ⌐│ ─

⌐≡ ∆╢↓≤⅜≢⅝╢⁹╕√⁸ ─ ╩ ™╢

│ ≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

▬  

511 ⱦ♇♩2 ⁹ ╩ ≤⇔≡

ⅎ√≤⅝⌐ ╠╣╢☻Ɑ◒♩ꜟ ─ ╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡

⇔⁸☻Ɑ◒♩ꜟ ─ ┘ ⌐⅔↑╢ ─ ⅜⁸∕╣∙╣ ─0.5%≤

⌂╢ ╩ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸

∕╣∙╣─ ⌐≡ ⇔√ ─℮∟ ≤⌂╢ ╩ ≤∆╢↓
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≤⅜ ≢№╢⁹√∞⇔⁸ ↔≤⌐ ∆╢ ⅜ ⌂╢ │⁸

╩ ↕╣√RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡

∆╢↓≤⅜ ≢№╢⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ⇔√ ╩ ⌐

∆╢ │⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

►  

╩ ⌐ ⅎ√≤⅝─ ╩⁸ ╩ ™

≡ ∆╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ≤∆╢↓≤⁹╕√⁸ ⌐╟╡

∆╢↓≤⅜ ╕⇔™⅜⁸Ᵽכ☻♩ ⌐≡ ∆╢ │⁸ ⅜ ≤⌂╢

Ᵽכ☻♩ ╡ ⇔ ╟╡╙ ™ ⌐⅔↑╢ ╩ ⇔⁸∕─ ⌐

─ ╩ ∂≡ ≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠

♫♥fi▪כ ₁─ ─ ┘ ╩ ∆╢↓≤⌐╟∫≡ ─ ╩

∆╢╙─≢№∫≡⁸ ─ ─ ╩ ↕∑√ ⁸ ─ ─ ╩

↕∑╢↓≤⌐╟∫≡⁸ ─ ╩ ⌐ ∆╢ ╩ ∆╢╙─⁹ ─

⌐№∫≡│⁸ ─ ⅜ ≤⌂╢ ⌐≡ ∆╢↓≤⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◄ ♅ꜗⱠꜟ ⅎ™  

╩ ≤⇔⁸Ᵽכ☻♩ ⌐№∫≡│⁸ ─ ♅ꜗⱠꜟ

─ ⌐≈™≡☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™⁸ ⅜1 ◘fiⱪꜟ №√╡1 

─Ᵽכ☻♩⅜ ╢╟℮⌐⇔⁸Ⱨכ◒ ⁸ⱴ♇◒☻ⱱכ⸗♪ꜟכ♪≢ ∆╢⁹

─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡

⇔√ ─ ╩ ♅ꜗⱠꜟ ⅎ™ ≤∆╢↓≤⁹ ⌐№∫≡│⁸

│☻Ɑ◒♩ꜝⱶ▪♫ꜝ▬◙╩ ™≡ ─ ♅ꜗⱠꜟ ─ ╩ ⇔⁸

∕╣∙╣─ ─ ╩ ♅ꜗⱠꜟ ⅎ™ ≤∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸

▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─ ╩ ⌐⇔√ ≢

─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

○ ☻Ɑ◒♩ꜟⱴ☻◒ 

╩ ≤⇔≡ ⅎ√≤⅝─ ─ ─ Ᵽ

♩☻כ ⌐№∫≡│Ᵽכ☻♩ ─ ╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆

╢⁹ ─ ╩ ∆╢ │ ↔≤⌐ ⇔⁸∕╣∙╣─

⌐≡ ⇔√ ─ ╩ ─ ≤∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪

♫ꜝ▬◙─ │ ╟╡ ↄ⇔≡ ⇔ ─ ⌐

∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸ ─

╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂╢ ≢ ∆╢↓≤⁹ 
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꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

 

◌ ☻ⱪꜞ▪☻ ⌐⅔↑╢ ─  

☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ │⁸ ─≤⅔╡≤∆╢↓≤⅜ ≢

№╢⁹↓─ ⌐⅔™≡⁸☻ⱪꜞ▪☻ ⌐⅔↑╢ ─ ─ ╩ ℮

⌐≈™≡│⁸ ⌂ ╡9kHz ⅛╠110GHz ╕≢≤∆╢↓≤⅜ ╕⇔™⅜⁸ ─

│30MHz ⅛╠ 5 ╕≢≤∆╢↓≤⅜≢⅝╢⁹ ╩

≤⇔≡ ⅎ√≤⅝─ ─ Ᵽכ☻♩ ⌐№∫≡│Ᵽכ☻♩ ─

╩⁸☻Ɑ◒♩ꜟ▪♫ꜝ◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ─ ≤

∆╢↓≤⁹↓─ ⌐⅔™≡⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │ ⌐

∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸▪♄ⱪ♥▫Ⱪ▪꜠כ▪fi♥♫─ ⌐№∫≡│⁸

─ ╩ ⌐⇔√ ≢ ─ ⅜ ≤⌂╢ ≢ ∆╢↓

≤⁹ 

꜠Ⱨכ♃ ⌐⅔™≡ ─ ⅛╠ ╩ ⌐ ∆╢

│⁸ ╩ ⌐ ⇔√ ≢ ╩ ℮↓≤⁹ 

 

◐ ╩ ⇔≡™⌂™≤⅝─ ⅎ™  

╩ ⇔≡™⌂™ ⌐⅔™≡⁸ ─ ─ ─ ╩

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ╩ ⇔≡™⌂

™≤⅝─ ⅎ™ ≤∆╢↓≤⁹ 

 

◒  

Ᵽכ☻♩ ╡ ⇔ ┘ Ᵽכ☻♩  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ ╩ ≤⇔≡⁸ ╩ 0Hz ♀꜡

☻Ɽfi ≤⇔≡ ∆╢⁹√∞⇔⁸ ⌂ ⅜ ╠╣⌂™ │⁸

╩ ⱪ╕√│⁸כ◖☻꜡◦○™ ◌►fi♃ ─ ╩ ™≡ ∆╢↓≤⅜

╕⇔™⁹↓─ ⌐⅔™≡⁸ ─ ╩ ∆╢ │ ╩ ↕╣

√RF ≢ ⇔⁸ ≡─ ⅛╠─ ╩ ⇔≡ ∆╢↓≤⅜ ≢№

╢⁹ 

 

(2)  

▪  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─ ─☻

♩♇ⱪכꜟ ⌐⌂╢≤⅝─ ≢ ⇔√ ≢№╡ ⌐⅔™≡

≢№╢↓≤⁹ 
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▬ ☻ⱪꜞ▪☻꜠☻ⱳfi☻ 

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ╩ ≢ ↕

╣╢ ꜠ⱬꜟ≤⇔≡⁸ ╩ ⇔⁸ ─ ♩♇ⱪכꜟ☻─ ≢

≢⅝╢↓≤╩ ∆╢⁹ 

 

► ♅ꜗⱠꜟ  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠ ∆╢

─ ⌐ ↕╣√ ╩ ≤⇔ ≢ ↕╣╢ ꜠ⱬꜟ

≤⇔≡⁸ ─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

◄  

⅛╠ ─ ≢ ↕╣√ ╩ ⅎ⁸ ─꜠ⱬ

ꜟ╩ ≢ ╘╠╣╢ ꜠ⱬꜟ≤∆╢⁹ ─ ⅛╠ 3 

─ ⌐№╢ ⅜ ⇔™ ≤⇔≡ ♅ꜗⱠꜟ ─ ≤ ♅

ꜗⱠꜟ ─ ─2≈─ ╩ ≢ ↕╣╢ ꜠ⱬꜟ≤⇔≡⁸

─ ♩♇ⱪכꜟ☻─ ≢ ≢⅝╢↓≤╩ ∆╢⁹ 

 

○ ⌐ ∆╢ ─  

☻Ɑ◒♩ꜟ▪♫ꜝ▬◙╩ ™≡ ∆╢⁹ ─ ╩ ∆╢ │

↔≤⌐ ⇔⁸∕╣∙╣─ ⌐≡ ⇔√ ─ ╩ ⌐ ∆╢

─ ≤∆╢↓≤⁹↓─ ⁸☻Ɑ◒♩ꜟ▪♫ꜝ▬◙─ │⁸ ⌐

∆╢↓≤⅜ ≢№╢⁹ 

 

 

(3) ⇔≡ ─ ╩ ≤∆╢√╘─ ─  

─™∏╣⅛─ ⌐≡ ∆╢⁹ 

( ) ∆╢ ─℮∟⁸ ◦☻♥ⱶ─ │ ⅛╠─ ─╖╩

∆╢↓≤╩☻Ɑ◒♩ꜟ▪♫ꜝ▬◙ ⌐≡ ∆╢⁹ 

( ) ⅛╠─ ⌐╟╡⁸꜠ Ⱨכ♃─ ⅜ ⇔≡™╢↓≤╩☻Ɑ◒♩ꜟ

▪♫ꜝ▬◙ ⌐≡ ∆╢↓≤⁹ 

 

(4) ─ ⌐⅔↑╢  

─ ⌐⅔↑╢ ─ ⌐≈™≡│⁸▪ ┘▬─ ⌐╟╢╒⅛⁸▪ ┘

▬─ ≤ ⌐ ≤ ╘╠╣╢ ⌐╟╢↓≤⅜ ╢⁹ 

 

 ≤⇔≡ ⌐ ╘╠╣╢ ⌂  

81 ₈ ─ ₉─℮∟₈2GHz ⌐⅔↑

╢ IMT- 2000 TDD ─ ₉ 17 5 30 ─ ⌐╟╡ ↕╣√

⌂ ⌐ ∏╢╙─≤∆╢⁹√∞⇔⁸ (1) ⅛╠(3)⌐≈™≡│⁸ ⌐ ∆ ⌂
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≤∆╢⁹ 

 

(1) ♃▬Ⱶfi◓ 

♃▬Ⱶfi◓│⁸ ⅛╠ ⇔√ⱨ꜠כⱶ⌐ ↕∑⁸⅛≈ ⅛╠

↕╣╢♅ꜗⱠꜟ⅔™≡ ╩ ∆╢╙─≤⇔⁸∕─ ─ ─ │±208ns

eMTC⌐⅔™≡│⁸±130ns ─ ⌐№╢↓≤⁹ 

 

(2) ꜝfi♄ⱶ▪◒☿☻  

▪ ꜝfi♄ⱶ▪◒☿☻ ─ │⁸ ⅛╠─ ⌐ ⇔≡ ℮╙─≢№

╢↓≤⁹ 

▬ ꜝfi♄ⱶ▪◒☿☻ ╩ ⇔√ ⁸ ⅛╠1.2 eMTC⌐⅔™≡│⁸0.403

⌐ ♅ꜗⱠꜟ╩ ∆╢ ╩ ⇔√ │⁸ ↕╣√ ♅ꜗⱠꜟ⌐

⅔™≡ ─ ╩ ∆╢╙─≢№╢↓≤⁹ 

► ⅛╠─ ♅ꜗⱠꜟ╩ ∆╢ ⅜ ≢⅝⌂⅛∫√ ⌐№∫≡│⁸

⌂ ─ ⌐( ) ─ ╩ ℮╙─≢№╢↓≤⁹√∞⇔⁸↓─ ─ │

200 ╩ ⅎ≡│⌂╠⌂™⁹ 

 

(3) ⌐ ꜠ⱬꜟ╩ ∆╢  

⅛╠ ↕╣√ ⌐ ≠⅝⁸ ─ ↕╣√ ─ ꜠ⱬꜟ⌐

≈™≡ ╩ ™⁸ ─ ꜠ⱬꜟ⅜ ⅛╠ ↕╣√ ╩ √∆ │⁸

∕─ ╩ ⌐ ∆╢ ╩ ∆╢↓≤⁹ 

 

 ∕─  

≢│⁸ ▬fi♃כⱨ▼כ☻─ ╛ ⌐ ↑√ ⅜ ⅝

⅝ ╦╣≡™╢↓≤⅛╠⁸ ⁸↓╣╠─ ⌂ ╩ ╕ⅎ≈≈⁸ ⌂ ⅜

⌂ ⌐≈™≡⁸ ⌂ ╩ ⌐ ∆╢ ⅛╠⁸ ⅛≈ ╛⅛⌐

─ ╩ ⌐ ⇔≡™ↄ↓≤⅜ ╕⇔™⁹ 
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