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Analysis of TD-SCDMA Downlink Interference with WCDMA Uplink
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Abstract: The principle of the interference between TD-SCDMA uplink and WCDMA downlink was analyzed, and then
build system simulation model based on Monte Carlo. Adaptive variable step power control algorithm was used into the
simulation. By simulation, traditional fixed step algorithm was compared with adaptive variable step power control
algorithm, the coexistence interference of TD-SCDMA uplink and WCDMA downlink was simulated for speech users
only in a macro-to-macro cells scenario considering 1920MHz frequency. The result shows that a higher SINR value is
achieved by adaptive variable step power control algorithm if the total transmission power is invariant, sa.it could reduce
the system interference. According to the simulation results, different parameters settings are pr'esented about the
coexistence influence between TD-SCDMA and WCDMA system, and ACIR value are provided about system
coexistence. It provides valuable reference for the research of hybrid,network planning and optimizing.

Key words: TD-SCDMA; WCDMA,; interference; coexistence; co-location

TD-SCDMA 5 WCDMA R ALl i R 4R 2%
PR E R EEINTEE, BT AR TR R, A
IR ZR G A ] — M B X S AT AL AR IS TE . DR, 9
NRGEN T, fEmARgtERE, #ifk TD-SCDMA 5
WCDMA Z#G L e LM EZ RS . Hirc A
RZ %34 %f TD-SCDMA 5 WCDMA R4 (14T
WSO S o 0 SR L, 2] T B A AL P kB
%f TD-SCDMA 5 WCDMA Z ¢ (3647 T3 T 447,

@ ST H I TAEE T E S E R R AT H (202183385)
WS R BN ) :2011-10-17; e B A& 4R B 17):2011-11-26

74 WIFTJT % Research and Development

P& ) R SR R T RAEAF A SN s GRS, 4]
FIH Monte Carlo R 5y kB #ET &, WA
TD-SCDMA FI WCDMA 7 Z¢ ik il [6] T4 1) S A 100
5Pt TR, (R LT BRAR Y D) S il S
ASCER X NAE T, SRR T LGN AR DK T %
PERISEL DT %, TSRS IE T (SINRD, J/NR
E5 e a7 I B D o U LSO = G VS 1 R 71
TD-SCDMA 4755 Al WCDMA 475571 1920MHz

© PEREEBRLEHTT

http:#/www.c-s-a.org.cn



2012 4E 521 55 7 W

http://www.c-s-a.org.cn

i EONL R g

BRI TR, RAE I AR, SRS
JAEIAE T (ACIR) #iH.

1 Tt it st
11 FHMHH

TD-SCDMA  Jit s Sy 1) A SR AT e HH 0 3 it 5 L
(ACLR)ZAE, WCDMA 3k bty (1) L YE fit F A1 ik
FVE (ACS) KEIE. RHVEE S5 ACIR ki &
TD-SCDMA Z%¢ kS ML) ACLR Fl WCDMA R4 H;
WAL ACS BISLRIEM, X (D B, 24 ACIR
AR, WCDMA R4 Rk 281k,

1/ACIR=1/ACS+1/ACLR (1)

ASCAERFFY TD-SCDMA 5 WCDMA R4¢ i) T
IR SCHR[5]22: ) Monte Carlo 1) B ik, ¥
JIRTIC R G PE . FANGE . DBt AL 2%
e 4ﬁﬁ¢ﬁi;xm%%&ﬁmwmmm

(snapshot) T AE BB HEAT G 00T, 13 RS
[T
12 BENTSRKINFEHEZE

O ERFEAE PR, WD TR, SREERAG N L)
PEJ7 %o U FIE N A K D R s R R AR T
5T LR G D R s A N —AN FIE M 125K
EPEARANEE A T . BB SINR K
THFS SINR, DyZEE§lR4 (TPC) WE N “ T
(1) FCE 1) SINR 7T H % SINR, Ul TPC & A4« 1
TE7e Dbl e KM AF 5 24 hr TPC e, H
JUON TRIER N AR D el R e .

P()=P(t-T,) £ (AP+A 1) @

Hrp, Tp 2D, AP EBEDK, Anh
A I R, Markov et B i1 L B3 3 i )
Sk, R =A TPC g, BRI 4 HTI BAIAT
PN BRIG TPC fiv4: TPC(t), TPC(t-1)F1 TPC(t-2)
HEAT I, K Dhays gl fE Ll o o DU FeRas, a8y
Fiop K, Hoe X 1, 2 K4 5{0.5dB, 1.0dB,1.5dB,
2.0 dB}.

i 75— Markov ARSI PRI OL, L0
R Dy 2R R () 7 e ANTR], G State=0 HLK) TPC 7
Fiifdl: 000 A1 111, PRAPIEOL N K D) 23 3P KA 2
AHFIY, ARJT M HEANF ), TPC Jy 000 fRFiE4: —

YN R S T2, TPC 2 111 WA Fe 448 = Yedsd n &
Broha, RS TPC S 000 {51 [ 5594 LL N,
B2 RN Ry, S A LR B R A

# 1 TPC HUH A& X

TPCH % X AP

State TPC(t)

TPC(t)=TPC(t-1)or
000/111 2.0dB
TPC(t-1)=TPC(t-2)

State=0

TPC(t)=TPC(t-1)at

State=1 001/110 \ 1.5dB
TPC(t-1)£TPC(t-2),
\ TPC(t)#TPC(t-1)or
State=2 011/100 1.0dB
- TPC(t-1)=TPC(t-2)
\ TPC(t)#TPC(t-1)at
‘State=3 0107101 0.5dB

TPC(t-1)£TPC(t-2)

FARMEERERWE 1 s, SiEAhi2Aae
B, FTFERE AP, HMT BB &8Ik hx
I TPC=1, RZ, TPC=0. {185 V%HErE % H Ha vk
HAn.

TPC

Markov state |«
WN N N 4@

[4P=2.0dB]

Y Y VR Y
| AP=APixn | | AP=APsty | [ AP=APsty |7 | AP=APgy |

\ [ | \

% v
L [4P=aPE (F12,34)]
= P v

SE RN R R

2 fiEpiR
2.1 NXIRE

B A RO B 19 AN =Bt X /N DX AL R 2 /0
DX DR 2 R o Ol BRI SRR, (SR A Wrap
Around FiAR . Ry BIF T I Uk b BEAT BT PR
Wi, 5 EH T R GRS EwE, Rk X2
(PRI () BE A R, DIV 28 40 M 3L DG B (1) 2 25
D 5% D=0, D,=R/~3 D,=R/2y/3, &x
W RGN T TR S /DXL, K&
R PR B IE L 1 R
2.2 THAEE

REM TN E D HANX T lown FIHAD N X

Research and Development W53 & 75

© hEAEFEER ST

http:#/www.c-s-a.org.cn



i EONL R g

http://www.c-s-a.org.cn

2012 4F #2134 5 7

PAAEMTIR lotere TN ARG I SINR 4
w, . MTEERR T SINR TR (3).

SINR,, = >
(1_ﬂ)|own + Iother + NO (3)
SINR,, = >
alown + Iother + NO
A, S EBWGE TIR; No &R, BEZH

KR 55 o RIEAZ 1 SE8 b —f « =0.2, B =0.78.
FR s B (4 g
S=Tx—max(L—Gx—G> MCL) @)
Ao, Tx BRI S5 MCL ES/MNERIFE; L
SEHARHIE: Gu &R R Gy REMURLIY
Ao AUl FAME S NO VHEAR .
NO(dB):-174+10Iog(W)+N\F (5)
S, H 174 AR E(IBMHZ): W BRI
el e (Hz)s INF 2L i 75 R 5
2.3 BRIZHFEEE
PR I I, KRk ] 1) B AR ARG R XURE R
AR, 55— FEVR IR B AR dprea N 921.6m (1920MH2),
2 1<d<dpes » L=38.1+20log(d) ; 4 d = dyea »
L=38.1+40log (d) —20log(dyreax) -

3 SRR
3.1 TR AEN

FATEER T, WCDMA R4 VR 6dB JiH:44 TH
HEN] OGN T 75%f 61 %% ), TD-SCDMA Z GeHUiK i

P TS%I I B, RERGUIA R 594 3 R I IR |

¥, NATEEERP, TD-SCDMA 1 WCDMA FR4: %)%
}ﬁ%%%%%MF@%&&W%&%%@S%%%MF
B T . g !
32 hEE® '

FH S5 B PP SE b B R S8, 0 HTH
HE TR KR

Stepl: FH RG-S EL, X TD-SCDMA
R LA WCDMA ARG T ¥Iif 1k

Step2: AR i AL A1 oA, BN
THARGERIH ), THEARA P RIS 2 18] (1 B A1 40
FELL S R £ 25 5

Step3: ffiE (5 5 IFEMTHI%, K SINR {H.
D REERAE A, ¥ HAA R SINR EHS Hix

76 WiFtJT &% Research and Development

SINR i EL e, AR Th R FhIR, 58438 0 R 3 2h
,

Stepd: IERIBGIMEIAL ARG, A FIAE R AT
SINR fH, Z KIS BEC 0 RGO 5
Csingle:

Step5: AHIE Coui 1, 56 Cruti=Cingles
RGN ACIR )G, MATHRZ, iHH SINR{H,
[ F b SINR i L A5 B A2 75 B 1 5

Step6: [ Cmulti (B FHTAA TR 0 5T, 26
AR 5% TR, 5 PRSI IR )78
Ji % Cmulti, WLAR (6, 2B TR G A6t
ke BRI 2,00 i 5 1y ACIR {8 ) 26 REH1 2%
MRAR.

Capacity=Cmuiii/ Csingle (6)

E e

\ ?ﬂﬁﬁ%TD-SCIjMAfﬂWCDMA |

Q
| APSFixIRER |

BT
WHE

Rt R TR
B THRIEAHRBEL

| ARThRENREIHERISNR |

WHHESINRHREEE

K2 PR

33 HEERESH
TD-SCDMA ZZifl WCDMA R 48 N ATHE )7 2L
SN 2,
*2 ViABMBE

25 TD-SCDMAZ 4; WCDMAZR 4
BS-UE: 81; UE-UE: | BS-UE: 70; UE-UE:
MCL/dB
40; BS-BS: 70 40; BS-BS: 45
R R G R 3 7dB 11dBi
22 R AP —108dBm —117dBm
AP nay=34dBm; R P a=43dBm;
gk | o™
RFALIE Pra=22dBm 15 FH /' Prnax=30 dBm
MUD 0.2 N/A
e AT R T 0 0.4
e REk on off

© PEREEBRLEHTT

http:#/www.c-s-a.org.cn



2012 4F 521 4% GE 7 M

http://www.c-s-a.org.cn

iSO R g N H

4 AEIHT
41 BENZESRFEHE L HELR

LL MATLAB 4 i 5 65 5 XRS5 20 (K Bk
A N AR A AT 07 30 5 AR 3 B
FERGR VRIS R € A b, BEgie b K
AR PERIFEA LR, ASCRE 1 B E WA D KA
A LARAFE s (1 SINR, e 45 S 41 5 4 1) I 55 o
i, LURNARGETI.

AFPSETHRSAFSXRnEE (S0eER)

- * =
e
i
@
T o i
H o
| IO SOPSUU  ¥:xx.: A OO
'y
B I
il
®
0
2 e R
Arg ()

B3 T T RS B R

4.2 TD-SCDMA £33 WCDMA syt

MR LL B4, 4 BE A K D) R S N T
Monte Carlo 1/ 5 J5 7%« k43 # A0 % (i #% E 28 %
WCDMA EATHITFH#% 0, {5 5 h I R=1000m, fm#
PE % D=Dy, D;, D,, TD-SCDMA %% WCDMA %
SRR T 4 Fros. HFSEmE R G IR I 1)
TP, 5 5% R=577m. 1500m. 5000m #1745 L,
WCDMA ({755 A(E 52 %] TD-SCDMA 3L T3¢ I} b
ACIR [HAALNE BLa I 5 o . a1 SLo Al e

1) WCDMA Zcithi K JBa ACIR MR KTiiw

/N -

2) INE 4 P, PRSP AR  1R 5
PEREREMIIROC, SRS, FATREBURRK, RENT
Yotk AW D=577m CT-HIEub A T4 &
GUNX IS B, RGETHA FATR RS KRN, M
SHmASEE R D1 A1 D2 I, ACIR {E % /08 65dB.

3) WKl 5 Fun, UM RGILEER, R OBK,
WCDMA AT R R AMBOR . R=1500m I K R Zit:
it R=577m W ¥ RGP REARL, 4 T {R1F WCDMA
AT RN T 5%, Lk ACIR /bW 4 70dB;
1 R=5000m, HRIPEREHEARTE, FE ACIR H2/b
iy 80dB A fEf#IE WCDMA AT A EH /N T 5%,

BRI H5 52 B, EU] T R BOK, S8 R T
HERTIES S N A NN IR R 7KW N

TD-SCDMAE 55 THEWCDMAL 35 ( R=1000m
ol =

i —

L
y
|__.. i
3
t

§

&
T

Capacity{%)

2
T

| ACIR/dB

g 4 TD-SCOMA it i} WCDMA Jst 5 T4

TD-SCOMAR 25 TIEWCDMARE S (JE3E25)

o
: T e T R R |
| IS SN SENSSSRRIS: (SOUSUONIIUS SSUSI: (O
S 4 -
g ...........................................................................
Ll ] i i
E18
?.J:TI i ]
ACIR/dB
K5 WCDMA AT m#Hik iR
X
%-, \
5 &5k '

L Monte Carld (st 5%, 4 HB A5 Kk
VRN T b, WE9T TD-SCDMA R A7 4 2%
WGEDMA |17 5 2 71 7] — by JH X 3 AH 40 408 1 11+
E7 IS IE VA KT 2 AN N P [} ER G R e S P e e
ARG B, WL F AT &1, TD-SCDMA Jk i
T WCDMA JESbI, i 25 ™ 4% (1) ACIR KA Ptk
S IR GEAF e AR SCHR Y ) 0 501 6 R N e sl B
TS Z R AAEA I35 T AR, 9P

S 30k
1 Chen JX, Grace D, Mitchell P. Capacity Analysis of
Coexisting TD-SCDMA/WCDMA Systems. |EEE 18th
International Symposium on PIMRC. New York: IEEE Press,
2007.1-5.
2 H. WCDMA 5 TD-SCDMA 4t [a] T3t 447 . i s s e
(N 227 1)

Research and Development W3¢ 1% 77

© hEAEFEER ST

http:#/www.c-s-a.org.cn



2012 4E 521 55 7 W

http://www.c-s-a.org.cn

i EONL R g

PERIERHE, 5 modem HEATIEAS, MElcs ) i
AL INTR_MODEM I}, i Fi§ HWModemHandler pf %1
AT ERB, A ep T A B B 0 B 2 BT
2.3 MOz MDD E#1 PDD Ri&it

MDD )22 3= ZE th gz 1 oR EIORT 7 Ak 2 b 5004 R o
MDD JZn E#RfE TR, HTEHEEN. BT
BB O IKZN i Device.exe HEHH, Bl MDD #4572
DLoe#E (i D g . Ol 5 2% i T34 IR 9K 5
FE P BT 5 (BB, 495 COM_Init, COM_Deinit,
COM_Open, COM_Close, COM_Read, COM_Write,
COM_Seek , COM_PowerUp, COM_PowerDown ,
COM_lOControl JUANFEASEIL . X /- AL ik 2 4
P4t T 22, Hidh COM_IOControl g #45 H »
TZRRA ST T S I 10 i, Al N
) —2e 5 [ @i&iﬁ%ﬂé%ﬁ?ﬁﬂi%&ﬁ;% FIARIRES . Y
FHAE 3 o8 H COM_IO_Cq_ntroI PR AR NS [ 1
PR, SEHLT Pl Ot

PDD JZ (1) B A5 2 S 1 0] e A () 34
WE PR B %, 7E MDD JZ COM_Init B8 0+ B 2 [
WHEN S, 2 PDD 211 GetSerialObject %L
AT S, )G 1S 8 PDD 2 4146
AR HWINit 58 . AR P 0BT 5 FHEAS I, ok
{ff I CreateFile e (4T FF 1, RG A3 H
COM_Open K%y, @I WribBE 2R, PDD JZiH]
HWOpen k$A7. i DEREL G, AR
CloseHandle X[ 1, #4%: A3I#4r COM_Close,
11 F PDD JZ ) HWClose B %552 I ELAAR (Rl 454

HHTH OSSR, N ReadFile pi%l, R4 |
H#4 /T COM_Read, 5 F:U50 2 i 50 W 2 v X

. AR TTRE A WriteRile o 2t "SR 48 A 3

W COM_Write, 421k 3% A A 5 B R 3% 5085 1) 2%
X . PDD 24351 HWGetBytes A1 HWPutBytes
PR BCK BRI R OR RN 2, AR AR R
Z AV B AR AE b 7 AL PRI R AT - MDD 2 (1 B
Bl i i 45k HW_VTBL S2Hi% PDD 22 ok )i
FH, AT 58 BT s VR PR 454

3 4R

Windows CE #&fFE R4 s LB fE) 2 MW T Tl
Bl fEE. FT. TN SR,
IR OB TR e 1 I3l 15 4 2 IR B AT 45 £ 10y
ORI, AR AR A AN, MR
SHRAORYEIE AT, W RS A L AT, it
S IREL FEAI A 2 BRI (1 5 . 6F2Windows CE 2
AN BN A TS E N A,

B30k
1 5RASR, BRI MR Windows CE TFR SEBIREHE AL 5t 7 Tall

HH AR AL, 2008.

2 SRIEFE BXFIMIE. WIinCE .NET F & HBKBh 4347 A H 5 PC
TEAF 1S IR B 11K, 2010,33(6).

3 Ji# . Windows CE ¥ # 3k} &% BSP H &g Akt [H
FLJJ R, 2000.

4 WIFHE, 48] Windows CE B4 BRgIFRIF T A 15T T
Ti,2006,32(16):41-43. L "

5 i #i, S AR WInCE NET 8 11952 T 4 e it 1
T % 5%, 2005, 18(4):21-23.

6 135 7 I, I Windows CE 0 £ L1IREN B 15
HLTF4£,2008,34(20):86-90.

|
X

(BEEm 77 00) 8

K%#,2006.

3 Larsson EG.. Model-Averaged interference rejection combi-
ning. IEEE Trans. on Communications, 2007,55(2):271-274.

4 Tarokh V. New Directions in Wireless Communications
Research. New York: Springer, 2009.458-464.

5 3GPP TR 25.942 v10.0.0. RF System Scenarios. 2011.

6 3GPP TS 25.104 v9.0.0. BS Radio Transmission and Recep-
tion. 2009.

7 MR WCDMA JCZ M 45 [MARAL B 7T v SEAL R G BT,
2006,15(8):84-88.

8 XK, B¢ )8 WCDMA H111) OVSF i3 43 FLHLVE VSN R 4
¥ JH,2010,19(6):66—69.

Experiences Exchange Z46350i 227

© hEAEFEER ST

http:#/www.c-s-a.org.cn



