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94 10 94
6.25kHz 11 Tt
Frequency
Shift Keying

(Press Talk)




ATIS

14 15 16 17 18
5,043 5,874 4,450 5,078 6,393
1500Hz 2,501 3,278 3,726 4,371 2,776
29,526 38,570 41,480 45,799 51,405
400MHz
4,113 5,484 4,047 4,510 5,077
41,183 53,206 53,703 59,758 65,651
350MHz 11,224 12,968 11,109 10,331 8,388
ATIS 52,407 66,173 64,812 70,089 74,039
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T T
6.25kHz
12.5kHz 12.5kHz
8dB
BER=1><10"2 0dBpuVv BER=3><10"2
-0.5dBpaVv
12 .5kHz 2400bps
TT
=+ 0.9ppm
(T )
6.25kHz
TT
6.25 kHz
9.6 kbps
(
) a 0.2
5.76 kHz
6.4 kbps
( )
1.55 bps/Hz
(=9.6/6.25)
BER=1><10"2
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20Hz
8.0 dB
+5.2 dBpaVv
9.6 kbps
BER=3><10"
8.0 dB
-0.5 dBpaVv
9.6 kbps
( )
SCPC  FDMA
( ) 1.2 15 12 _5kHzFM
160MHz
6.25kHz
12 _5kHz 2
12 _5kHz
9.6kbps/16QAM
BER 3>107 20Hz
2.5dBpav
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( ) 6.25kHz

6.25 Hz
300Hz 3.4kHz
19.2kbps
(
)
3.4kHz
/
3.072bps/Hz
(=19.2kbps/6.25kHz)
SINAD=12dB 1
-7.8dBpav 8dB
20Hz -5_.0dBpaVv 2 2
BER=3><10"%/9.6kbps-16QAM
-3.1dBpaVv (
20Hz 2_.5dBpav )
3dB
( ) 1.0 1.5 12 .5kHzFM
The Association of Public-Safety Communications Officials
International European Telecommunications
Standards Institute -Digital Mobile Radio ARIB
RCR STD-T43 FLEX
6.25kHz 12.5kHz 2
8.0dB
BER 1><107 +3.9dBjuV BER 3107
-1.2dBpaV ( )
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6.25kHz

( ) 6.25kHz

6.25kHz

4 .8kbps

4 _0kHz

3.6kbps

0.768bps/Hz
(=4.8/6.25)

BER=1><10"
8.0dB 20Hz
+3.9 dBpaV
BER=3><10"2
8.0dB
-1.2dBaV

( )

SCPC  FDMA

( ) 1.1 1.3 12 .5kHzFM

(9.6kbps)
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17

12.5kHz

12_5KHz
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ITU-R SG-8 WP8A

Digital Mobile
Radio

25kHz TDMA

TETRA MoU

Adaptive Multi-Rate
Mixed Excitation Linear Prediction

38kbps 691kbps

Association of Public safety Communications Officials
Telecommunications Industry Association
12 _5kHzFDMA

6.25KHz
12 _5kHz

19



25kHz TDMA

DMR Tier 1
6.25KHz
DMR Tier 2
12 .5kHz
2007.12
ETSI ETSI ETSI TIA ETSI ETSI TIA
EN300 392 TS102 361 TS102 490 TSB102 TS102 361 EN300 392 TSB102
TETRA DMR Tier2 DMR Tierl APCO P25 DMR Tier2 iDEN TETRA APCO P25
380-390MHz 150MHz 149MHz 150MHz 150MHz 806-821MHz 380-390MHz 150MHz
410-420MHz 400MHzZ 446MHz 400MHz 400MHZ 896-901MHz 410-420MHz 400MHz
806-825MHz 806-825MHz 806-825MHz 806-825MHz
390-400MHz 150MHz 149MHz 150MHz 150MHz 851-866MHz 390-400MHz 150MHz
420-430MHz 400MHZ 446MHz 400MHz 400MHzZ 935-941MHz 420-430MHz 400MHzZ
851-870MHz 851-870MHz 851-870MHz 851-870MHz
10MHz - 45MHz (800M) 10MHz
45MHz (800M) 45MHz (800M) 39MHz(900M) | 45MHz (800M) | 45MHz(80OM)
25KHz 12.5kHz 6.25kHz 12.5kHz 12.5kHz 25kHz 25KHz 12.5kHz
TU/4  QPSK 4 FSK 4 FSK 4 FSK 4 FSK M16QAM TU/4  QPSK 4 FSK
(C4FM) (C4FM)
4 2 1 1 2 6 4 1
36kbps 9.6kbps 4_8kbps 9.6kbps 9.6kbps 64kbps 36kbps 9.6kbps
TDMA TDMA SCPC SCPC/FDMA TDMA TDMA TDMA SCPC/FDMA
ACELP AMBE++ AMBE++ IMBE AMBE++ VSELP ACELP IMBE
AMBE++

20




DMR Tier 1 DMR Tier 2

DMR Tier 1 D-PMR
TS102 490 6.25kHz

VHF:149.01875MHz 149.11875MHz
UHF: 446.1MHz 446 .2MHz
6.25KHz
4  FSK
4,800bps
=+=2ppm
50dB / 40dB ( EN166
113-1)
71dBpaV ( EN301166-1)
ERP( ) 500mw
55dB ( EN301166-1)
625Hz

DMR Tier 1 D-PMR

DMR Tier 2
TS102 361-1-3  12.5kHz TDMA

30MHz  1GHz
12 _5KHz
4  FSK
9,600bps

21



=+2ppm

50dB / 50dB (
113-1)

70dB / 65dB (
113-1)

60dB ( EN300 113-1)

VHF=2=2ppm UHF==1ppm
VHF==1.5ppm UHF=2=1_5ppm

DMR Tier 2

EN300

EN300
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6.25kHz 45dB

=1 _5ppm
D/U=-30dB =+1_5ppm
10
94 =+1_5ppm
6.25kHz
Tt

D/U=-30dB ==1.5ppm
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=+ 0.9ppm
6.2(=5.6+0.60)kHz

6.25kHz
TT = 0.9ppm
=+ 0.9ppm
=+ 0.9ppm
=+ 0.9ppm
6.25kHz
12 _5kHz
6.25kHz

3.125kHz

9.375kHz

12.5kHz( 9.375kHz

€———————— >
A
<_§:g§|5|-.|z. > (-@Zg@SI-.{Z. > <_§:g§|SH.Z_ Sl¢------=-=2 >
6.25kHz
-30dB SIR(SINAD=12dB)=12dB

CIR(BER=1%)=12dB

45dB
D/U= -30dB
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D/U=-30dB
D/U= -30dB
D/U= -40dB

12.5kHz

12.5kHz
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92cm 69cm

41cm 31cm

5W/kg 6.8W/kg
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460MHz

10

347.7MHz

351.9MHz
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TTU
6.25kHz
TT
142MHz
+
170MHz +2.5
335.4MHz +1.5
470MHz
TT +0.9
6.25kHz 01 11
+3 -3 +945Hz  -945Hz
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4 .8kbps
6.25kHz (%)2kHz

45dB
32w 55dB

BER 110
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TU/4 QPSK RZ SSB FSK
R[kbps] 9.6 4.8
[kHz] 0.3 3.4
B[kHz] 4.8 3.4 4.0
101o0gB[dBHz] 36.8 35.3 36.0
KT[dBjaV/HzZ] -60.8
kTB[dB1V] -24.0 -25.5 -24.8
NF[dB] 8.0
Eb/No[dB] at BER=1% 7.0 10.5
101og(R/B)[dB] 3 0.8
CNR[dB] at BER=1% 10.0 11.3
SNR[dB] at SINAD=12dB 12
( ) [dB] 6.0
[dBaV] 0 0.5 0.5
[dBaV] 0
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27MHz
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TT

15_1)
32767(=2

15_1)
32767(=2
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I+

I+

32767(=2"-1)

32767(=215-1)
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1) European Telecommunications Standards Institute http://www.etsi.org

2) TETRA MoU http://www.tetramou.com

3) Telecommunications Industry Association http://www.tiaonline.org

4) Association of Public safety Communications Officials http://www.apcointl.org

5) ETSI TS102 490 V1.3.1 (2007-4) : Electromagnetic compatibility and Radio spectrum
Matters (ERM); Peer-to-Peer Digital Private Mobile Radio using FDMA with a channel
spacing of 6.25kHz with e.r.p. of up to 500mW

6) ETSI TS102 361-1 V1.4.1 (2006-12), ETSI TS102 361-2 V1.2.3 (2006-9), ETSI TS102 361-3
V1.1.3 (2006-09) : Electromagnetic compatibility and Radio spectrum Matters (ERM);
Digital Mobile Radio (DMR) Systems

7) ETSI EN166 113-1 V1.2.1(2007-07) : Electromagnetic compatibility and Radio spectrum
Matters(ERM);Land mobile service; Radio equip

transmission of data (and/or speech) using constant or non-constant envelope

modulation and having an antenna connector; Part 1: Technical characteristics and
method of measurement

8) ETSI EN300 113-1 V1.6.1(2007-07) : Electromagnetic compatibility and Radio spectrum

Matters(ERM);Land mobile service; Radio equipment intended for the transmission of data

(and/or speech) using constant or non-constant envelope modulation and having an antenna

connector; Part 1: Technical characteristics and method of measurement
9)
10) 16 4
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><1000ha

1600

1400 4
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Unmanned Aerial Vehicle (
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AID FID AID F1D ALD F1D AID F1D
w 27WHz
27WHz
(27.225MHz a
5W)
27MHz
50MHz 500m
ERP100MI ERP750mW 200p4V/m 0.5
72MH 72MHz
z 0.5W
750m
75MHz 75MHz | 0.75W
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27MHz 27MHz
==50ppm =+100ppm 27MHz
50ppm
50MHz
=+750Hz 40MHz
72MHz 2000 3000 72MHz
= oMMz | PP 20ppm
75MHz 75MHz
47-74MHz 27MHz
87.5-118MHz | 4nW -43+10logTP
72MHz 174-230MHz {dB}
470-862MHz
-56+10logTP
75MHz @ g N 250N T2MHz
i -56+1010gTP
75MHz (a8}
1w
1GHz H
50MHz
T2MHz
FCC CE(D) MIC
ETC
75MHz | ID (R&TTE )
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FT2ER3V
FT2ER3h
FT2ERSV
FT2ERSh
FT2ERTV
FT2ER7h
JXS308v
Jxs308h
SBLA4592v
SBLA4592h
SBLA4702v
SBLA4702h
SBLA4705v
SBLA4705h
KESP27125v
KESP27125h
KESP27255v
KESP27255h
FT9CS601767v.
FT9CS601767h
FT9CS602189v
FT9CS602189h
FT9CS604894v
FT9CS604894h
Joxav
J9X2h
KESPR40610V
KESPR40610h
SEXZES4948v
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SRDO762v
SRDO762h
FT9CS38408v
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km Km/
10 100 10 30
Km Km/
10
Km Km/

in 100kg
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3000m

53 60
47 55

10

100km

100

10 18
16
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160cm

50 60kg

40 50kg

5kg

(2004)
64.4ha

120
80kg

95_8ha
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90.248
40.66-40.70MHz

Wildlife and ocean buoy tracking
216-220MHz

/
secondary basis
v/
MHz
ETST EN300 220-3(ETS EN 300 220-1
)
Parameter Description Comments
1 | Frequency band 150 MHz band
Radio service Mobile -
3 | Application Short range devices Animal  tracking and
observation.
4 | Channeling Modulation 25 kHz -
5 | Transmit power limit 1mW ERP -
6 | Licensing regime License exempt -
7 | Frequency planning assumptions | EN 300 220-1 -
8 | Reference EN 60950 Electrical safety
EN 301 489-3 EMC
EN 300 220-3 Effective use of
spectrum
9 | Remarks Animal tracking and observation. | -
10 | Notification number G/TBT/N/CHE/25 -
2003/9501/CH
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CRC

16 8 16
40 12 4
CRC
16 8 16
40 12 4 384
0 2
CRC
16 8 16
40 48 12 4
Byte
0000
1111
48
6bit 64
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0.1mW 100paW
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Duty

100%
| ———  ———
80% = ]
=
60% ®)
/ @)
ao0m | ©)
6)
20% | (10)
)
5 10 15 20 25 30
1
1
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Duty

5 1
+
W
E[V/m] H[A/m] S[mW/cm ]
30MHz 300MHz 27.5 0.0728 0.2
E[V/m] H[A/m] S[mW/cm ]
30MHz 300MHz 61.4 0.163 1
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150MHz

0.01wW
0dB( 0dB
( 2.14dB)
( 6
R[cm] E[V/m] H[A/m] S[mW/cm ]
1.0 69.44 0.186 1.30
1.2 57.87 0.155 0.91
2.0 34.72 0.093 0.33
DUTY  0.2/1.0
( DUTY 0.2/1.0 6
R[cm] E[V/m] H[A/m] S[mW/cm ]
1.0 31.05 0.083 0.261
1.2 25.88 0.069 0.181
2.0 15,53 0.042 0.065
1.2cm
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I+

9kHz 150kHz 1kHz
150kHz 30MHz 10kHz
30MHz 1GHz 100kHz
1GHz 1MHz

74

I+



-2

21V

20kHz +8kHz

40dB 8]
8]
1><10-2

3dB
40dB

3dB

32767

< -2

30dB

+12>10-6
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10) OFCOM (Swiss Federal Office of Communications)
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18

http://ww.ofcomnet.ch/
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