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Abstract

In this paper, compatibility between different radio services or systems is analyzed when they are in adjacent band or
co-channel. The first step of the compatibility analysis is establishing an interference scenario. And an interference probability
from an interfering transmitter to a victim receiver is calculated by means of Monte-Carlo simulation techniques. Then the
calculated result is compared with the predefined interference criteria, maximum permissible interference probability and we can
determine compatibility in accordance with the active interferer density, channel bandwidth, cell radius, distance between

interfering transmitter and victim receiver, and duty cycle. It is assumed that propagation modes are the free space model and

extened Hata model.
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<Table 1> System parameters for analog TRS.

an °]5= (Mobile
Station)
AdzA 12.5 kHz
R 30 dBm
T 8 kHz
et =0 15 m
e o5 0 dBi
gE HEE 49 Sk
FA RE -107 dBm
41 B 21 dB
2 Ao BA AREERA o

<E 2> OftZ1 TRSS| E2Z 4.
<Table 2> Receiver Blocking for analog TRS.
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<Table 4> Unwanted emission for digital TRS.

Fo4 224 o 5% NAF
B e =18 S -2 Sy, ) 25 kHz -30 dBm -16 dBm
wheba] vhe Z5-2 128 dBm ©|th 50 kHz 40 dBm 26 dBm
75 kHz -40 dBm 26 dBm
B. {4 3 54 - YA€ TRS 100 ~ 250 kHz -45 dBm -36 dBm
24 9s2e] OAE TRSE 18 kiiz o WAL 4] 250 ~ 500 kHz -50 dBm -41 dBm
%2 7 Qlew, A B2 25 kHiE 2k - pak | P Bn | 6w

YUAE TRSS 32}v]El= ERC Report 86 < 7%
Z stk # 32 tX€ TRSY 54 devHE
UERHIL 45 B2} vlaa S48 Yehdith
o] W £3 th9Z (Resolution Bandwidth)& 18

WAL obd &1 TRSO op7|she TS Es &
B2 BAE Fote Alkske Aot

A AlEEe)dS TAE TRS| 843}t 7444
U (AID : Active Interferer Density)9} o E 1
TRSS| 4 WH7ol meha] aiatdet. o] o opd®

2) 2 Azl 1 TRSS] A W9 2000 m 7MAET 71As 4T

o] ALt ool ohaEo RS o|Eao] g ° A Abeledln s gash 114 g
9 TRS oj§R0] JaM e wE P gy WIS <IW DI AT
Ak o) £49] BHe 0)AF TRS o579 Ba V7 wiis A A7E Sdsfer & Ale
& A $A7), vl wirk S U5
<E 3> CIX|= TRSO| EA m2jo|E. ABHEA Tl it S8 NS E FAlEE
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<Fig. 1> Victim link/interfering link.
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<Fig. 2> Band allocations of digital and analog TRSs. ;
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<Table 5> Interference simulation results between
analog TRS and digital TRS.

ZH AlZE|

ohdza %% %]
TRSY
A kA AID=5/k | AID=10/k | AID=20/k
[km] m2 m2 m2
0.2 0 0 0
04 0 0 0
0.6 0 0 0.06
0.8 0.01 0.04 0.11
1.0 0.04 0.12 0.15
1.5 0.08 0.22 0.54
2.0 0.14 0.4 1.04

g3 AHel [m]
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<Fig. 3> Interference simulation results between
analog TRS and digital TRS.
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<E 6> GSM AlARlo] EM m2joE.
<Table 6> System parameters for GSM.

FTY BA0| B AT

<E 7> GSM A|AEIS] EQdAl E4.

<{Table 7> Unwanted emission for GSM.
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Ad 19 19 19 250 kHz -8 dBm T 2 dBm | -2 dBm
S A | 39 dBm 33 dBm 39 dBm 400 kHz 35 dBm | 29 dBm | -29 dBm
2 W
AT | 200 kHz | 200 KHz | 200 iz 600 - 1200 kHz | -35 dBm | 29 dBm | -37 dBm
S =0 4m 1.5 m 30 m
- - - 1200 - 1800 kHz| -35 dBm | -29 dBm | -40 dBm
e o5 2 dBi 0 dBi 16 dBi
')F‘/x\_] DL]7U]—E -102 dBm -102 dBm -104 dBm 1800 - 3000 kHz| -43 dBm -37 dBm -47 dBm
A 9 dB 9 dB 9 dB 3000 - 6000 kHz| -45 dBm | -39 dBm | -47 dBm
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GSM 718
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<Fig. 4> Victim link/interfering link.

B8O WMHz

<22l 5> o2 TRS2} GSMe| Frmb o
<Fig. 5> Band allocations of analog TRS and GSM.
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Hojth F Al2a"Y A28 FeuE e <t 3, 4,
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o] A2 oHE ofdE 1 TRS o|FZo] TR
g TRSS} GSM ©]F=o] oafjA] 2Hdg whe %S
EAET. o] 49 H4& A TRS o=
3 GSM ©o|Z29] BaHIAERE ofdEZ 1 TRS
Az ofrlete H3EE-S SEAMCATS &3}
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<E 8> GSM z of=tz=1 TRSQ ZHd AlZH|0|
M Zot,

<Table 8> Interference simulation

GSM and analog TRS.

results between

"’1}1‘%3};}_1 g [92] HiEgE [%2] PAS R = [%2]
ak7ATkm] AID=5/Km°® | AID=10/Km* | AID=20/Km
0.2 0.01 0.03 0.04
0.4 0.01 0.07 0.16
0.6 0.07 0.15 0.19
0.8 0.11 0.18 0.24
1 0.13 0.31 0.46
15 035 0.56 0.86
2 0.36 0.73 12

16 T T T T T
—m— AID=5/km’
—#— AID=10/km’
—a— AID=20/km*
1.2 / -
S
: 0.8 J
b
N
0.4 - -
0.0
0.0
3 Hel [m]
<2 6> GSMD} op=tE21 TRSS| 2 AlZeo|M

Znf
<Fig. 6> Interference simulation results between GSM
and analog TRS.
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obet 23 TRS (0

GSM (P11 =)

cixig TRS (ol U 332 - O

cia{e TRS (PIApae

<8 > mziy 239 21 239 2|
<Fig. 7> Victim link/interfering link.

Cixig TRg OFME2TRS GsMm-R

876 876.1 880 MHz

<3 8 ofg27 TRSe} CiX|™" TRS & GSMe| F

b oy,
<Fig. 8> Band allocations of analog TRS, digital TRS,
and GSM.
3) AlZEllo|M Zo}
2 AEHO)RAA ALY HEYEQ bRE
TRST 875.6 MHz, GSM-& 876.8 MHzoA] %

sl 28 H2Ee ZtZ 40 dBm 33 dBmeo|t} L

g3 F&f $417)91 ol dZ 1 TRS+ 876.015 MHz

Faela, 29 A”e 30 dBmole} 7HAEH
] Ae 293 7Hd9e] 2= 9

7o disiA s, Hu 2d

St %ﬁgi 7He) ek Aol ?ﬂ% A g
3

Hr} <F 9>RHH opd& 1 TRSY 7|AFOZN

<& 9 CJXIEg TRS, GSMZ} ofgZ1 TRSE|
Y Al=Z2fold ot

<Table 9 Interference simulation results among
digital TRS, analog TRS, and GSM.

HeEY ARE | OHHE ) 2R )

wkA k] AID=5/Km“ | AID=10/Km" | AID=20/Km
0.2 0 0.01 0.01
0.0 0.04 0.05 0.07
0.6 0.06 0.19 022
0.8 0.09 0.26 0.35
1 0.29 0.31 0.54
L5 0.34 0.68 1.05
2 0.4 0.88 1.49

. T . T T
—=— AID=5/km®

+— AID=10/km” /
—&— AID=20/km*

e he!
o 1
1 i

2Hd % [%]

o
>
1

0.0 04 0.8 1 f2 1.6 20
43 e m)

<= 9> C|X|" TRS, GSMz} oft=71 TRSS| ZHM
AlE2j|o|M Zof

<Fig. 9 Interference simulation results among
digital TRS, analog TRS, and GSM.
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EY vtia 545 vedth
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7&*& 99} Azde
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N 300 392-2 V2.5.1(2005-07) [20] 2 AJ2%] AR
1}7} Asdhs AtoHE 7122 st Al2" &
A Uil < 11>2 F35 38529
28 B HE UeiL, <& 12, 13> 44 F
g 88 S8R B EA4S e
o <¥ 10>04 2 vEEe =4AYG9] 2 14 km

=

<E 10> CIXE o|sdEt AlA- mizlolE.
<Table 10> System parameters for digital mobile
communication system.

B | ok | s
A 14 1.23 MHz 1.23 MHz
2 Ay 23 dBm 43 dBm
FA7) YEZ 1.23 MHz 1.23 MHz
A W - 1 km
Qe ol 15 m 30 m
QHEE o5 0 dBi 15.64dBi
EiE4S -104 dBm -117 dBm
F417] Bl 7 dB -3 dB

4794 Eb/NoZE
-25 ~ -104 dBm, |FASIEE code

A At 54 1 dB step

domain powers
Z%

FA7] B892 |-30 dBm@900 kHz |87 dB@900 kHz

Protection=7 dB

Noise level=- 111 dBm

(a) 2817 54,
(a) Receiver blocking for digital mobile communication
system.

- —

71dB

615kHz

Center freq 900kHz

Filter Mask
(b) 29EY nfra 54,
(b) Spectrum mask of digital mobile communication
system.

<2 10> O o|SME £AI7| EM. (a) 2312
EY, (b) 2AHEH DjA3 EN.

<Fig. 10> Receiver characteristics for digital mobile
communication  system. (a) receiver
blocking, (b) spectrum mask.
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<E 13> TRSS| EQUAL S4.

<Table 13> Unwanted emission for TRS.

I | ] AE A
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<Table 11> System parameters for TRS. o
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<E 12> TRSe E22Z EA.
<Talbe 12> Receiver blocking for TRS.
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<Fig. 12> Band allocations of TRS and digital
mobile communication system.
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<Fig. 13> Interference simulation results between TRS
and digital mobile communication system.
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<Table 14> System parameters for FHSS_SRD.
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<Table 15> System parameters for DSSS_SRD.
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Active 49 A - <Fig. 15> Band allocations of FHSS_SRD and
A= - -83 dBm DSSS_SRD.
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<Fig. 14> Victim link/interfering link.
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<Z 16> DSSS A2
4 Aol e 2
<Table 16> Interference probability in accordance with
bandwidth and duty cycle of DSSS_SRD.

25)= SRDQ| 4AUZ o =

s
=S

4 &8 %]
DSSS 4] 4 = b
SRD2) Duty Duty Duty
= cycle cycle cycle
=1% =10% =100%
25 kHz 0.91 9.54 79.04
5 MHz 1.08 9.97 81.12
10 MHz 1.23 10.63 90.07
99.999 | —8— Duty cycle=1% -
-&- Duty cycle=10 %
—&— Duty cycle=100 %
98,5 |
I 95 _|
e R ¥
] A e T
o [
B o
~
0, ® #
1= - -
0.1 T T T T

0 5 10
DsSS A X [MH:]

SRDS] CieIE o
2 E=E,
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<Fig. 16> Interference probability in accordance with

bandwidth and duty cycle of DSSS_SRD.
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