(R

)
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5GHz 5250MHz-5350MHz  5450MHz-5725MHz

5250MHz-5350MHz

5470MHz-5725MHz

2.1

2.1.1

€Y
5250MHz-5350MHz

2-1-1
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2-1-1 5GHz

( ( ( (
) ) ) )
« 7)) 4(m) 4(m) 7(m) 3(m)
44(dBi) 44 _7(dBi) 48(dBi) 42(dBi)
( / | 1.2(deg) 1.05(deq) 0.7(deg) 1.2(deg)
)
-25(dB) -28.8(dB) -25(dB) -25(dB)
a)
( /|2.0(dB)/2.0(dB)mi | 2.0(dB)/5.0(dB)mi |2.0(dB)/5.0(dB)mi | 2.0(dB)/5.0(dB)m
) n n n in
( 3 4/1 3(rpm) 1 10(rpm) 2/4(rpm) 4 10(rpm)
)
-2 +45(deg) -2 +90(deg) -2 +90(deg) +0.7 81(deg)
5.25-5.35(GHz) 5.25-5.35(GHz) 5.25-5.35(GHz) 5.25-5.35(GHz)
250(kW) 250(kW) 200(kW) 250(kW)
2.0 2.5( p|0.5(asec) 1.0(jusec) 2.0(pasec)
sec)/0.5(juasec)
260(pps) 896 1120(pps) 840 1120(pps) 250 1800(pps)
2
duty -31.8 -32.8(dB) -29.0 -29.8(dB) |[-29.0 -29.8(dB) | -30.0 -33.0(dB)
8(MHz) 9.2(MHz) 4(MHz) 8(MH2)
PON PON PON PON
-40(dBc) -40(dBc) -40(dBc) -40(dBc)
1.4(MHz) 3(VHz) 1.2(MH2) 1.2(MH2)
-113(dBm) -112(dBm) -109(dBm) -113(dBm)
40 50(m) 40 50(m) 40 50(m) 40 50(m)
100 200(km) 240(km) 120(km) 250(km)
400(km)
2-1-2
10
30 |24 |19 [15 [12 J9.5]7.5]6 [4.8[3.8]3 [2.3]1.7]1.3]0.9]0.6[0.3]0]-0.2
6

0.7 |1.0 [1.3 [1.7 [2.1 [2.7 [3.4 [4.3 |5.4 |6.8 [8.6 [11

|14 |17

|22 |29
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@

80

C
5250MHz-5350MHz
1,000 1,800m
2.1.2
€))
DFS TPC
5150 5250MHz LAN
5250MHz-5350MHz 5470MHz-5725MHz 802.11a
HiSWANa A 802.16a-Revd
5 B 2-2
2-2
802.11a HiSWANa 802.16a-Revd
5250 5350MHz 5470 5725MHz 5470 5725MHz
e.i.r.p. 10mW/MHz 1w 50mW/MHz
FWA
20MHz
OFDM(BPSK, QPSK , 16QAM, 64QAM)
18MHz
8dB
Active 75% (802.11a) 100% TDMA
Ratio¢ V 100% HiSWANa
/ 20dB(16QAM)
2 20 1 /1.75km?/Ch
/km?/Ch
2
3
6 30m 6 30m
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(D
CSMA
TDMA HiSWANa 802.16a -
802.16a-Revd 100%
( 2) ITU-R M.1652

( 3) ITU-R M.1652

802.16a-Revd DFS IEEE802.16
802.11a
A 802.11a

&)

M.1652 Annex.6

ITU-R

Annex.6 Appendix.l 2

0 20dB

5150 5350MHz
17dB

Q)
S/N N
Smin

OFDM
ITU R M.1652 1
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802.11a
HiSWANa

ITU-R

M.1652



N 1 I/N

ITU-R M.1652

ITU-R M.1461
5.447F 5.450A
ITU-R M.1638
dBm
30+100log (KTBF) I/N
k 1.38%<10% (J/K)
T 290 (K)
B (H2)
F
I/N -6dB
2dB
118 dBm/MHz
802.11a0FDM
10 12dB
6 OFDM
OFDM
-115dBm
2.1.3
WRC-03
DFS TPC
DFS
ITU-R M.1652 DFS

(CAC: Channel Availability Check)

1

-19 -

M.1638

I/N
-6dB

6dB

SN

S/N

229



CAC
ISM: In-Service Monitoring
(Channel Move Time)

In-Service Monitoring

Channel Move Time =10 s

Channel Move Time Channel Closing Transmission Time =
260 ms
Non-Occupancy Period
30 Non-
Occupancy Period
Interference Detection Threshold
20 35dB
2-3
2-3
5250 5470 MHz
5470 5725 Mz 5150 5250 MHz
200 mw -64 dBm
200 mwW -62 dBm
0 dBi
TPC
TPC 3dB
TPC
2.1.4
DFS TPC
5150MHz-5250MHz 5250MHz-5350MHz
1 2
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1

A. 5150MHz-5250MHz

DFS

m o O

€Y

A. 5150MHz-5250MHz

Lsum

Lsum — Z": { Gwas(ai) x Grad (&) }

L(di)

Gwas(ci) |

L(di) i

= > Grad (@)

Isum

Isum

Isum = Ax px Lsum
A
p

o)

-21 -
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Lsum
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A 802.11a

5240MHz
30m 6m

20System/Km’/Ch 80System/Km*/4Ch

7System/Km*/Ch 28System/Km’/4Ch

4System/Km*/Ch 16System/Km*/4Ch

- 2System/Km*/Ch 8System/Km’/4Ch

5150-5250MHz
5260MHz  5265MHz 30MHz 5270MHz
2-6 7
2-4 1
/ 802.11a _
RF| Lsum
(EIRP EIRP)
MH dBm/MHz)| dB) | dB)| dB)| dB)| dBm/MH dBm/MH dB
( -113 31| 814 17] -1.2 -10.3 1.7
20 -111 6.2 ] 86.9 17] -1.2 -59 180 12.1
-113 56| 947 17] -1.2 -0.1 17.9
-111 6.2 ] 84.0 171 -1.2 -8.8 9.2
25 -112 37 924 171 -1.2 2.3 -240] 263
-111 8.8 80.5 17] -1.2 -35 26.5
30 -111)| 88| 839| 17| -12 -0.1 _30 29.9
-115 37| 836 171 -12 -5.6 24.4
-113 18] 794 17f -12 -9.8 20.2
1
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5150MHz-5250MHz DFS

5240MHz 5260MHz
5260MHz
13
1.
1
2. 1
3. 7
4. 2
5. 1
6. 1
2 5
6 1
A 802.11a
5240MHz
-2m
-1/2
e.i.r.p. 802.11a 20MHz -18dBm/MHz
5260MHz
48.7dBi
ITU-R M.1652
6.2dB
-111dBm
-108.8dBm/MHz 1
-97.2dBm/MHz 2
1
2
150m 200m 400% 80%
50m 200% 80%
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2-2

2-2
950 — M.1652)

~ -1000 -

Bm/MHz

-105.0

-1100 r

-1150 -

-120.0

- Km)

5240MHz
-111dBm -

B.DFS

100 DFS

DFS DFS
100 1

DFS

IEEE802.11a IP In Service Monitoring TDD

- 24 -



IP

Pd
(CAC)
Pd  100%
(1SM)
N
N
Vi P(m, N)
m-1/N ) N-i
P(m,N)=1—Z( )Pd'(l—Pd)
i=0 \ I
2.4.1
m
m
m
m
mn 3
m 4
DFS
N
m 2
Pmax(m, Q) P(m,N) N @
Pmin(m,Q) @ N r s
Pmin(m,Q)=1-(1- P(m,s))(L— P(m,N))" 2.4.2
DFS
DFS
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5250MHz-5350MHz

5470MHz-5725MHz
DFS

In-Service Monitoring

5250MHz-5350MHz

)
260Hz
9
DFS
ITU-R WP8A
DFS
2-7 60%
( 10)
2-7
(psec) (Hz)
1 1 700 18
2 2.5 260 18
Q)
11 FWA
12 CSMA/CA
50%

AE18 (1, N)=0.6

A 802.11a
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e.i.r.p. +23dBm
OdBi
0dB
-64dBm

PRF260Hz
84dBm
42dBi 44 _6dBi
ITU-R M.1652

2.0dB
3.0dB
-115dBm
4RPM

PRF700Hz
83dBm
48dBi 48.7dBi
ITU-R M.1652

8.8dB
8.8dB
-112dBm
4RPM

DFS
2-3

-27 -
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0.7



2-3

99.999 X
wete?
/
%4
ol
/
o
99.99 | ot
14
ol
/ y
ﬁ«X
999 %
)l(—)()(
/
%4
X
/ ~
f x —
99 % ol e - —
12
/ = e ]
/ ! T
/ <
90 | v
s
/
14
4
0 T T T T T T

0 20 40 60 80 100 120 140 160 180 200 220 240

PRF260Hz
-64dBm
142 .2dBm 27.2dB - PRF700Hz
24.2dB - -
PRF260Hz 138.7
PRF700Hz 290.5
PRF260Hz 47 PRF700Hz 222
1 2-8
PRF260Hz
87.5% 99.6
-111dBm 75
97.5% 99.999
DFS 18 60
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2-8

-29 -

M.1652
PRF260Hz 138.7 99.89% 100% 47 87.5% 99.6%
PRF700H 230.5 99.999% 100% 222 99.998% 100%
C.
10,20,30MHz
DFS 2-8
2-8 =
(WHz) | (dBn/1.4MHz) | (dB) | (dB) | (dBm) | (dB) | (Km) | (dBm/18MHz) (dBm) | (dBm)
10 1.46 17 44| -111| 139.5| 42.5 84| -28.5 -64
20 -16.54 17 44| -111| 121.5| 5.4 49.42 | -45.0 -64
30 -28.54 17 44| -111| 109.5| 1.3 45.31 | -37.2 -64
( ) ITU-R  .M.1541
D.
LAN-
13
E. (DFS)
(DFS) 10
260
14
ITU-R M.1652 (DFS)
10




10

260
2)
Media Access
Control
2.1.5
@
5150 5250MHz 5250MHz 5250 5350MHz 5150MHz
5250MHz 5350MHz 1IMHz
ARIB STD-T71 802.11a OFDM
5150MHz
)
ITU-R M.1652 DFS WRC-03 229 TPC
DFS

DFS

ITU-R M.1652 DFS

DFS DFS

TPC
TPC
3dB

TPC 3dB

€))

5150 5250MHz

LAN
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2.2
5GHz
EESS

2.2.1 5250MHz-5350MHz
5250MHz-5350MHz
EESS
ITU-R SA.1632

e.i.r.p 3dB
e.i.r.p 200mW(TPC
5GHz LAN
LAN EESS

ITU-R

2.2.2 5470-5570MHz
5470-5570MHz

M.1653
e.l.r.p. W
3dB TPC

5470MHz-5725MHz
DFS

250mW (24dBm)

(MHZ))

TPC

e.i.r.p.

ITU-R

17dB

100mivy

recommends 1

recommends 2

ITU-R JRGBA-9B

e.l.r.p.
TPC

W (0 dBW)

-31-

LAN
15
LAN
ITU-R WP7C
SA.1632 2
e.i.r.p 10mW/MHz
DFS
ITU-R SA.1632
EESS
LAN
ITU-R
17dBm(50mW)/MHz

11+101ogB dBm (B: 99%

-13+10 logB dBW
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5250 5350MHz 5150 5250MHz
WAS Wireless Access System 1

@
Radio Horizon : Rh) WAS
WAS

WAS 1

1 WAS

Ili = Ax pxGwas(ai) x1/ L(di)x Grad (&)

i i WAS
A WAS
p WAS
Gwas(ai) 1 WAS ai)
L(di) i WAS di)
G(6) i WAS ( &
WAS n
Lsum
Lsum — Z [ Gwas(ai) Grad(@z) }
i L(di)
Isum

Isum = Ax px Lsum
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@

Lsum Isum
1 A
ITU-R Rec. M.1652 Annex.6 WAS- WAS
) M.1652 Annex.6 Appendix.l 2
WAS
(2) WAS 30m
6m
) 2 3.5
0 20dB
WAS
WAS WAS
5150 5350MHz
17dB
(¢)) M.1652 Annex.6 Appendix.l 2
) A 802.11a
©) 75%
36Mbps DCF
*) 5240MHz
) 20 System/Km*/Ch 80 System/Km?/4Ch
7 System/Km*’/Ch 28 System/Km?/4Ch
4 System/Km?’/Ch 16 System/Km’/4Ch
2 System/Km?/Ch 8 System/Km*/4Ch
WAS
( ) ITU-RM.1652 25Km 2753 1.4 /kn? WAS EIRP

w 5 200mW 25 100mW 40 S0mwW 30

EIRP

)

200mw

System
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@)

@)

+ c/1 + c/1
roAP C/T = 2010g(d) - 20log(r) ~10log(n) + Ld — Lr
La,Lr
n 6
p n=6p
0.2WEIRP -82dBm 802.1l1a 6Mbps
AP 233m WAS
0.047Km*  20System/Km?’/Ch 5150 5250MHz 4
80System/Km?
20 System/Km’/Ch 80 System/Km?/4Ch
7 System/Km*’/Ch 28 System/Km?/4Ch
4 System/Km?’/Ch 16 System/Km?/4Ch
2 System/Km?/Ch 8 System/Km?/4Ch
WAS 5260MHz  5265MHz 5270MHz
WAS
S/N N Smin
Smin  OFDM
ITU RRecM.1652 1
N | I/N I/N M.1652
M.1461 M.1638 -6dB
6dB
S/N
802.11a OFDM
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OFDM

S/N
OFDM
(©))
WAS
7-1 WAS 7-2
7-1 WAS 1
SR Ry )/ | FRESTE |802.11aRA)
misE| HETE VT L | B =5 FLTRY | 3y
L=5-% LA | RFRIR R k| ERP) (EIRP)
(MHz) (dBm/MHz)| (dB) (dB) | (dB) | (dB) | (dBm/MHz) | (dBm/MHz)| dB
FUE(ERZEA) -113 31| 814 17] -1.2 -10.3 77
o0 | RERFTZZE —111 62| 89| 17| -12 =59 180 121
KEBIE -113 56| 947 17 1.2 -0.1 17.9
f2fZEE 111 62| 840 17 -1.2 -88 9.2
25 FEXRE -112 37| 924 17 1.2 23 -240| 263
FIH -111 88| 805 17] -1.2 -35 26.5
30LLE D4z -111 88| 839 17 1.2 -0.1 _30LLF 29.9
FRALW -115 37| 836 17 -1.2 56 244
pNEAES -113 18| 794 17| 12 -98 20.2
+1/2 0.5
0.5 0.7
4)
7-1 WAS
1Km
802.11a -
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7-1 WAS

L=% B maEL| =0
L_x | E= WASEEFE (/Km®/Ch)/Z& & B (m) HEWAS| oy | R0 o
we L— 5 h 5D IEEE (Km) # i "
(m) [ TKmEAF | 1~2Km | 2~5Km | 5KmELE Km E
K 38 4/6 8,109 | 25.4 0.5|—%# D%
hingrzek| 385 7/6 | 0 | 7/6 14306 | 256] 0.7|1~2KmldiE £
KEEIE 363 4/6 77,471 785  07|—%52%
& [ 22 & 41.7 7/6 [ 20/30 | 4/6 9995 266] 07

Eémﬁi@) 7Sys/Km? (2 3BT LIE)
2Km

] 0

Ze# A 2KmELA, 7Sys/Km? ) &%, SKmLA
WASE6m 0Sys/Km? WASE30m

X LIE 4Sys/Km? WASE 6m

L4 = | =8
L—g |zme WASEBEZE (/Km?/Ch)/SBEBE(m)  |RHWAS %&%ﬁl’ #=4m =
= (m) L —F M50 BEEE (Km) # #
= 5KmELT | 5~27Km [27 ~60Km[60Km L _E Km | FE
FEXE 433 4 0 7 20 299393 | 858 05|5~27KmiEiE L
7Sys/Km>({FE 4+ &)
5Km 4Sys/Km? wmL
27Km 20Sys/Km? (/1B /B, AR LAIE)
— .
|/—9 _ E‘ﬁb EEF‘
Loy | EE WASE E (/Km’/Ch)/EZ B & (m) RIBWAS | “or | #R1T =
we L— 5 h b0 FagE (Km) # Vi "
(m) [2KmELF [ 2~5Km [ 5~10Km[10KmEL E Km E
FH 475 28/6 80/6 80/30 | 198708 | 284] 0.7
Bk H 448 28/6 | 16/6 38564 | 276 0.7
R | 1442 80/30 615608 | 495 07— %H%H
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L - maEL| =
L4 Zh WASE B (/Km®/Ch)/ 3% & B(m) XTRWAS EEL%"E 4 o
" L — 5 > D EE B (Km) % £ "
(m) [5KmELF | 5~80Km B0~ 120Knjl 40Km A H Km | _
EIET S
TRy 1696| 8/6 28/6 80/30 28/6 |3,382,166 | 169.7| -05 1é0~140kmli
i
-0.5

1L 5Km 8Sys/Km? ) 80Sys/Km?(30mhi5F §
28Sys/Km' HEEL) RRE

80Km 120Km 140Km  28Sys/Km?(F3)
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