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Downlink Parallel Transmit Power Control Algorithm during Soft
handover for WCDMA System
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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
estimation decrease the p, levels with 0.3 dB, thus providing a useful capacity gain. The parallel use of 2 to
4 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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e}
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17141 NO= WCDMA A|=wjollxje] g 7}

<
Aojct A~z E AlE-2 33 o] B4 FHelE %

3 71E FuelE AR AFA AKE P
2% mflA chke A4 Aghom AHgHl
St 2 HFo| T
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E 1. 8 TPC 53} 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 ®
SS ([ ]
SS + MRC ® L]
SS + INT [ ] [ ]
SS + MRC
+ INT [ ] [ J [ J
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4.3.1 712 SIR 7|et A2z 8 TPC L12IE

SIR AlF| = 48 A9 xiF daE|Fe = 75

= A AREE daEEeE AR A
w3lgdel SIR AlEl% AR 0.09014 04714
0.05 7HAo= wWslslar, Aol Atk Alzawlo
Ae #Ha p,, 9S24 s ZA] AR 0.2
<} 0.3 Ape]eflA] Qdofzlct

« Example sequence (Fg°] sl Alzwlol
A4S F AUe 7

AR

-SIR AlZ|% AZE = 0.2

E 2. SIR 74k AlF| % F3]9] <

SIR1 0.3 0.4 0.5 0.1 0.2

SIR2 0.3 0.1 0.3 0.1 0.3
Output

TPC 0 0 0 1 0

TAE TPC WR2 wWRe] 4 A RS
ke, 2 AR o]dl AES sk wk &4

o
B TPC %3 AHES ZA3l= dlo] SIRY

Al Az E ABS vlZ A4ske s AR
AZE AE AEE 93 A -0.6904 0.07}

2] 0.05 7HAow Walsl X4 p, & 2 sk
A QARG -0.49} 024104 lefzick

* Example sequence (35°] A3 Alzglo
283 3= 3

-SS AlFw= dAgE = -0.25

E 3. 8S 7MHE AEE 39 o

TPC, _
ss1 -021-03|0.1|-03|-06|=>|1|0(1{0]|0
TPC, _
SS2 06 (03]04]02|-01|=>{1|1|1|1|1
Output . _
TPC Min(TPC1, TPC2) =>11(0[1|0|0

4.3.3 Maximum Ration Combining {MRC)

AZo 2ol ¢l7] wiitell MRCellA+= TPC A
ZE RS 98 Bgoss 2 hme 4Rs
AYE 5 olek TPC WHW 2Y ke Ak
AREElE AR ootk
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* Example sequence (35°] A3 AlzHlo
283 5 3=

E 4. MRC?] ¢

TPC, SS1| -0.2 -0.3 0.1 -0.3 -0.6

TPC, SS2| 0.6 0.3 0.4 0.2 -0.1
MRC 0.4 0 0.5 -0.1 -0.7
Output
TPC 1 1 1 0 0

o] whela] X E =9on (SHO)A| FHi o
o] AT E AlHo] E3lE| 1 o] E3} I|(Inte-
grated Sum) Fholl et 2ZE A= qlAIge] 2A
ek 7z TPC =l o]F 7 w9 4 4~xE

B 55 A @ell dEixich &3 At
vlg] A= AR He) o, £4 TPC w9
A2 e Ad tisir= power-downol|tgE FA7}
det  slElk=  power-down TEo]  HRAIZHL
Power-down "#e] Hoxd, 53§ A 32 of
Al ool Hoh 29l 38 dwelE TRk 55 =3

(flow chart)e]th

[#

TPC soft symbol TPC soft symbol Integrated sum from
from from the previous
BTS#1 (S51) BTS#2 (SS1) TPC round

If 881 or 882

If 81 and 882
< 8S_threshold

= 38_threshold

If integrated sum
< §8_thresheld

add min(SS1,852)
to integrated sum

Reset integrated

Reset integrated
sum to zero

sum to zero

N

TPC TPC
command command
“DOWN" “up”

axe geon] A Zk TPC ©A9] TPC =%
SHF L, 2 5 ol Fell A w7bx] Rkelct

«AFE =& SHO TPC W3 F o= o]
“down”ol2PH 1 & - <I3] “down”o]
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*SHO TPC W& =EF “wprolzhd &% 2
“up”e] =3, I TPC A¢] SHO “up”™3
T F A& e 55 A kel dsizick
<53 AL =l Aeizl QARE B} 2ol
o 2E SHO TPC %o] “uprelzlx sjtiz}
X “down” o] WEx|A =k

« 23t A= “down” WFH Joll= A 002
2|

<INT Lwe]Ze A9 ZE “down” Q1 AS9
= 79 o] o]t

« Example sequence (3hgo] AitslEl Al2~wlo]|
A4 5 9le #

-zmE 4k B9 el v gk 0.6

E 5. SS &3 daE|E] o

TPC, SS2(0.1 | -03 | 00 | 02 | -0.1 | 0.3 | -0.7

Integrated
sum

-02] -05 | -055|-045|-075| 0 -0.7

Output
TPC

TPC, SS1{-0.2| -0.1 | -0.05 | 0.1 | -03 | -02 | 0.1

18] oflellA A “down(’0’)” Wl oigk Y-
T @Al sded wsle] & WA “down(0)”
dvdell i3k Al &3 et B8 TPC

% o] glek

o

=
7% SIR #Mdle 2A3= o Fx Y
zeich 2o AgdMe o 2 F9E 2
#3sle] Agdsisich
« 0] %3 2% 3 km/h, 50 km/h, 120 km/h
* FER(A3 &813h): 1%9} 1%, 10%2} 10%
« 23] Zo): 8000 =Y

o] Aol AR slepelEel o g & 6ol
vhedsle] glept,
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% /WCDMA £2E =0on) A 13 W™ AF AY Aol daels

£ 6. 2ougstelvles) gt

T AFgk 1920 MHz, 313k 2150 MHz
Chip rate 4096 kchips/s
Ak Al 128/256 (data/control)
Ad = DL in both UL and DL

A3 Aol | Slot-by-slop (0.625 ms) with a slot delay

A Ao stal =13
B gt 3hg W 1dB
7 s 7HEAIRE A
SHO Maximum ratio combining in downlink,

combining | frame selection in uplink

Only from pilot symbols, interpolation
A 34 | over three slots for data (weights: 0.4,
1.0 and 0.4)

7 Aol dste] gdsl B Farde

Zz]& -
CON 2 sr Fe we e g A
C (R Fa o] e 2 vk 7K

Number of

RAKE 2

fingers
Z5A17] A7) Fe: A 2 vl

ZE] A7) e AR o

5.2 Do AF ZI o EIf 24
B o Aolx Yepd nE Ay vdFEy 3dBY]
TPC A% L ZAS o]fsle] defxzl Zlo|r)

5.2.1 SS ¥m2|ED SIR Y12|E

w4 ss 7ab ARy =4 daEss 71Ee]
SIR 7t Al 54 dae]Ea) vlasie] A9k
t} BTSAR]S] Har M xfoli= 2| AlgdA=
0dBE vjehytrt
SIR AlZ|=e} 8§ Al me|dd] mipela] Al
= AIgke] wWisksls, SIR FaE|Eels TPC
Hedo] AlFAde] o= Al gl #
AAZEE 0.004 04714 0.05 ZFAo= wulHd)
w3k §S daE|ZeiE AT E AR JARES 0,6
o4 0.07}#] 0.05 7F4e2 ulHch

I3 404 23 o7RE S5 o2 473,
50, 120 km/h) 739l w3t ZAE RoFEoh
Ads 31 Al ARGk e p E vERIth =
3k 2+ Sxel tiste] 1%} 10%<] + 71X FERS

i L
fas)
-
FIF
2]
%

3} 50 km/he]3. FER®| 1%
ufe] A4
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0.3 dB Y= Z& HojErh £ FERS 10% 2
AAeEw FERo] 1%< 7SRl Ao
1.2-1445% E0153L, o7 BE Selx A2+
t}. 88F FERE 1%2 fxskd p, @4 SIR
719 dare]Ze]| wl3F 0.2-03 AE Y F 9w
ol o4l AIEl TPC WHo] AlFrw =od 5
Aurk £ =0 p, = AED UR(Es)E T3]
6dBTHE- Tl3E o 24 ¥l EY oluiX|(Eb)S L9t

>

fr

—=— Soft Symbol alg.
11 SIR alg
v= 3 km/h, UL/DL FER = 1%
4
)
2 I
£
T
3
S
) Lo i
- el = NG oo o P
o g '
5 055 05 ks s abs 03 obs B2 015 01 0bs @ 00 o4 05 02 035 03 035 04
Reliability threshold (Soft Symbol/SIR)

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

—=— Soft Symbol (SS)
o §S +INT

—»— SS+MRC

—v - 88+ MRC+INT [ |

v= 3km/h, UL/DL FER = 1%

Ptx, DowLlink (d8)

7
2 /7/
o] EeREEEE—e— — —

06 055 05 045 04 035 03 025 02 015 01 005 D
Reliability threshold (Soft Symbol)

1% 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% o SIRalg.

3

2
o
k=3
= 1
5 0
§ 5
8 o
&
e <

-1 Q I3 =

°
- VEI‘E —D‘SE —EI‘E VEIIAS —EI‘4 —EI‘ERS -03-025-02-015-01 —EI‘EIS EI DE‘IS EI‘1 015 EI‘Z EI‘25 El‘ﬁ EI‘35 0.4
Reliabili d (Soft Sy )

1%l 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= 3km/h, UL/DL FER = 10% —s— Soft Symbol (SS)
3 o 88+ INT A
—»— 88+ MRC

—v- 88+ MRC + INT

5 - "

Pty, DownLink (dB)

VEI‘E 0. ‘55 —EIIE -0 ‘45 —EI‘A 0. ‘35 —EI‘E -0. ‘25 VEI‘Q VEI“\E -0 -0 ‘EIE o
Reliability threshold (Soft Symbol)

% 7. Comparison of DL P, of SS and SIR algori-
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1% 15. Comparison of TPC algorithms listed in Tablel.
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