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ABSTRACT

This paper for establishing the reliability of the TPC command is introduced, where the soft symbol of the
TPC command itself is directed used as a reliability indicator. In addition to the new reliability estimation, the
concept of parallel use of TPC algorithms is presented. The results show that the soft symbol reliability
cstimation decrease the p, levels with 0.3 dB, thus providing a useful capacity gain. The parallel use of 2 to
« algorithms is also shown to decrease the sensitivity of the algorithms to the algorithm thresholds used, and

thus increase the feasibility of the algorithms in a real world networks.
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] AHAE] Adwdict
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¥ 1. $8 TPC #E3 1 4%
SIR based | Soft Symbol| Maximal | Soft symbol
reliability based Ratio integration
Algorithm (current reliability Combining
acronym algorithm)
SS MRC INT
Current SIR
based o
Ss [ J
38 + MRC ® ®
SS + INT @ ®
38 + MRC
INT ° ° °

4.3.1 71&¢| SIR 7igt AT £H TPC Lu2lE

SIR A8|= F4& A9 XF dyelFoeR 75
He A AMEE daElEeE AR A
m3lgcl. SIR AEE AIZR 0.0414 0471
005 7HH2z wislsla, Aol Aqfskd Aldlel
Ae Hax p, @49 24 sk 3 9AGe] 02
2} 0.3 Alelelly dejzlch

* Example sequence (3r3o] A3l A|2Hd|
24 A= 7
-SIR AlEE 4AZ = 0.2

E 2. SIR 7|4k Alsx 349 o

SIR1 03 0.4 0.5 0.1 0.2
SIR2 03 0.1 0.3 0.1 0.3
Output
0
TPC 0 0 1 0

4.3.2 2=E {NE(SS) 7l Al=s £ TPC ¢
s eSS

F41% TPC B> “3%94 4o A ARE
e, 2 AR ol HAEE sl e &4
Hug TPC W&o AlF%E ZAAs= do SIRY
A AZE AEQ u]-g 283w AL
& 93 YARE -0.6¢14 0.07
7] 0.05 Ao b&ﬁ}s}v’% Ha p, & Z2A 3=
A QAL -0.42F -0.24}0lellx] doilel.

« Example sequence (%1-5°] A7sh A4
A4 4 3le B
-SS A= AR = -0.25

ATE ’;}—‘"— 7d

E 3. 8§ 7wk AlEE F49] o

TPC, ]

sop | 020301 |-03]06|=>|1|0]1]0]0
TPC, .

sor | 06 03] 04 |02 01| =>|1|1]1]11
Output| -\ 10 (TPC1, TPC2) =>1lo]1]0f0
TPC :

4.3.3 Maximum Ration Combining {MRC)

Alzel $jake] gl71 WEe] MRCelME TPC £
ZE AEE 713 H$tegs 7 Lxe ARG
Agg 4 ok TPC %3 &3 & AAsh=d
AR AAIZEE 00k
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*Example sequence (F5°] A3k Al2®ld|
A48 4 3l= 3D

£ 4. MRCY 4

TPC, SS1f 0.2 -0.3 0.1 03 -0.6

TPC, SS2| 0.6 03 0.4 0.2 -0.1
MRC 0.4 0 0.5 -0.1 -0.7
Output
TPC 1 1 1 0 0

4.3.4 2=E ME EF (INT)

o] whfeA] Axe P=ow (SHO)Al Ha o
Y el AZE Al8o] B3lEa o] $¢ WAldnte-
grated Sum) Ftoll tigh X E A% IAIFte] 2A
dok. Zk TPC 9A °o)F Z 2AY Hi 4ZE
A8 S 51 A el oeiAich 33 A
vle] AR dAR 2ot o, 54 TPC 249
AZE ABd s power-downol|tidF A7}
St FrjskE  power-down Ee] ARk
Power-down wjo] Woixjd, E3t A & o}
Al 0o] Hcl 1y 3-& dwElE 50 35 =%
(flow chart)e]c}.

TeC soft symbol Integrated sum from
the previous

TPC soft symbot
from
BTS#2 (581) TPC round

Fom
BIS#3 (SS1)

11 881 and 582

If 881 or 882
2 S8_threshold

it Integrated sum
< 88_threshold < §§_threshold

Reset integrated eset integrated add min{SS1.582)
sum {o 2ero sum to zero 1o integrated sum

//

TPC TPC
command command
“DOWN" “yp”

% 3. INT ¢aeiEe 5% 3% &%

& INT &32]& 89
2ze Jge=on A 7zt TPC DAY TPC %3
=33, 7 A o) Foll AME uirlx] B
«AF % E& SHO TPC Ha F o= o]
“down”olepPd I &% & 93] “down”°]
Hck
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5 a3 55 A 3l dsizich

« 53 AP} miE] AR QAR Bk zelA]
W 2E SHO TPC HFo] “wp~eleli sleie}
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* 5% e “down” W Foll= 4 022
2.

«INT d2e]&e 79 2E “down” & 75
= 719 olakAelch

*Example sequence (3r0] skl AJ2xwlo
248 4 e 3D
- A= E AlEs 25 PAlel gt JAIRk -0.6

E 5SS 53 daEiEy 4

TPC, 882{0.11-03 | 00 {02 [-011} 03 |-07

Integrated| 51 o5 | 055 |-045(-075| 0 |-07
sum
Output
ol 5 T T S O O T T A A

TPC, SS1}-0.2] -0.1 } 0057 0.1 | 03| -0.2 | 01

9] dlelA A “down(°0’)” H3ell N MY
23 el gledl wkEle] & WAl “down(’0%)”
wH2do g AL 5 Al pE TPC WH
E tll sich

V. 29| 48 ¥ 45 T}

5.1 22| &4y &4

RE TPC 43eE|EL oA xkd two-BTS
modelE o]43o] FFE] T2aaw] c2 B
3 sigich =3, o] Y mo) AYPe she B3t
715 SIR #¥g ZA3= ¥ F= AH Ao
IR 29 AgoMe gt 22 H4E 2
23] Aok

» o}5T £%: 3 kimyh, 50 km/h, 120 km/h

* FER(AF3F4 613h: 1%9) 1%, 10%9} 10%

e ZHl9] Zol: 8000 =Y

ze] Aol AH4E stelelEish 1 e E 6
asle] gl




=% /WCDMA AZE J=on A &l W A4 43 Ao dxels

I 6. nojAgaerlels} gt

o 243k 1920 MHz, 313k 2150 MHz
Chip rate 4096 kchips/s
4 AL 128/256 (data/control)
Ad F: DL in both UL and DL
A& Aoy | Slot-by-slop (0.625 ms) with a slot delay
e Ak 5% 27 108

7] mdey 7HRAIRY AR

SHO Maximum ratio combining in downlink,
combining | frame selection in uplink

Only from pilot symbols, interpolation
Ad %4 |over three slots for data (weights: 0.4,
1.0 and 0.4)

7t sl wisle] A AEE Hdgte

3l .
TR A sk e wm ws ge 4
IR TR o] 3 ¥ sivkz 7

Number of

RAKE 2

fingers
F4l7 A7) Fe: A 9 14

e TA] FE: AR W

5.2 mo| AlE A7} &
2 god vpehd 2E Az sl 3B
TPC W eEAE olgat] ol Hlolck

5.2.1 SS ¥m2|53 SIR Yna|E

A ss 7t A A duEEs s|jEe
SIR 74k A8 34 dyelE viwsle] Adust
k. BTSALlS] 7 #Hdl Aol 2o A«
(dBE vjeprh

SIR 4122} 8§ AlF% Zojdy 2T 4l
= QIARLe]l wWssle, SIR FwE|EelA TPC
Fgo] Aol gle A dd& AE ds= SIR
PAZEE 00414 04712 0.05 7¥ALE wlHc)h
EF SS g FelME £ZE AE YA 0,6
A4 0.071A] 0.05 A2 upgch

a9 404 2 7iRle &7 OB X3,
50, 120 km/hy -9l Wigk HIE HedF}l o
23 3 Al AR 92 p,E VeIt =
T 7 Sxel tiEte] 1%9 10%2] T 71X FER&
gsled A slgich

I AE 4%71 3% 50 km/hel: FER] 1%
d oSS 7NF dFREE o]43S we FHaA
P, ¥l SIR 7Pt &d72]&L o]43e wrr}

0.3 dB Ytl= & BoFErh =3 FERS 10%2
AAFP&d FERe] 1%% Zur} A$AHe]
12-143% o157, o] RE &Xojd fasl
o} &% FERE 1%=2 #A8 p, #HEE SIR
7 @3E|Ze] BlE 0203 AE Y 4 Y2
olFllA 4418 TPC FHY A=k Fd 4
et £ =79 p, e AED AUAE)E T
6dBTHE TlalEo@ A v BT UXELE 2rk

" Soft Symbol alg.
v= 3 kmvh, UL/DL FER = 1% o SiRaels

06 056 .05 045 04 031 £3 038 02 017 01 003 O 003 01 045 02 035 09 035 04

Rellahliity threshold (Soft Symbol/SIR)

18| 4. Comparison of DL P, of SS and SIR algorithms.
Mobile speed is 3 km/h, UL/DL FER = 1%

—e— Soft Symbol (SS)
© SS+INT
—»— 88+ MRC
~7 - $S+ MRC + INT

v=3km/m, ULDL FER = 1%
1

o

@

~

Piy, Dowtink (dB)

7
|
!

086 055 -05 -045 04 035 03 025 02 Q15 01 -B0s 0
(sont

38 5. Comparison of DL P, of SS and SIR algori-
thms. Mobile speed is 3 km/h, UL/DL FER = 10%

—s— Soft Symbol alg.
v= 3km/h, UL/DL FER = 10% ° SRag
3
2
@
2
E 1
°
4 L
5.
&
4 LI
06 055 05 045 04 03503 0250201501 005 0 00501 015 02 025 03 025 G4
(Sot SR}

%] 6. Comparison of DL P, of SS and SIR algorithms.
Mobile speed is 50 km/h, UL/DL FER = 1%
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v= 3kmvh, UL/DL FER = 10% —s— Soft Symbol (SS)
3 o - §S+INT b
—~v- §S+ MRC

—v - 8§+ MRC+ INT

N

o

Pex, Downlink (dB)

LU

| ehus 2ring g

%

:;_'_

$o_oD

06 055 05 045 04 035 03 0% 02 015 01 005 1]
Rellability threshold (Soft Symbol)

38 7. Comparison of DL P, of SS and SIR algori-
thms. Mobile speed is 50 km/h, UL/DL FER = 10%
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3% 8. Comparison of DL p, of SS and SIR algori-
thms. Mobile speed is 120 km/h, UL/DL FER = 1%
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32l 9. Comparison of DL p, of 5SS and SIR algori-
thms. Mobile speed is 120 km/h, UL/DL FER = 10%
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3] 10. Comparison of TPC algorithms listed in Tablel.
Mobile speed is 3km/h, UL/DL FER is 1%
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32| 11. Comparison of TPC algorithms listed in Tablel.
Mobile speed is 3km/h, UL/DL FER is 10%
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1% 12. Comparison of TPC algorithms listed in Tablel.

Mobile speed is 50km/h, UL/DL FER is 1%

3% 13. Comparison of TPC algorithms listed in Tablel.
Mobile speed is 50km/h, UL/DL FER is 10%
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2% 14. Comparison of TPC algorithms listed in Tablel.

Mobile speed is 120km/h, UL/DL FER is 1%
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