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Systems and methods are described for enhancing the channel spatial diversity in a multiple antenna
system (MAS) with multi-user (MU) transmissions (“MU-MAS”), by exploiting channel selectivity
indicators. The proposed methods are: 1) antenna selection; i1) user selection; iii) transmit power balancing.
All three methods, or any combination of those, are shown to provide significant performance gains in DIDO

systems in practical propagation scenarios.
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BEGIN
INITTALIZE txGain for each BTS
SET highestAutoCorrNum = 0
SET K=0
REPEAT WHILE K < number of BTSs
IF auto correlation numbef for BTS K > highestAutoCorrNum THEN
SET maxAutoCorrNum = auto correlation number of BTS K
SETN=K
END IF
INCREMENT K
END REPEAT
IF highestAutoCorrNum > MAX_ AUTO CORR AND
txGain for BTS N > MIN_TX GAIN THEN
Decrease the txGain for BTS N by TX_GAIN_STEP
Set radio TX gain for BTS N = txGain for BTS N
SET K=0
REPEAT WHILE K < number of BTSs
IF txGain for BTS K <MAX TX GAIN AND
auto correlation number for BTS K < MIN_AUTO_CORR THEN
INCREASE txGain for BTS K by TX _GAIN STEP
SET radio TX gain for BTS K to thain for BTSK
ENDIF
INCREMENT K
END REPEAT
END
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BEGIN

po N [

iy

INITIALIZE txGain for each BTS
SET K =0
REPEAT WHILE K < number of BTSs
SET autoCorr = auto correlation number for BTS K
SET txGain for BTS K =
(MAX_TX_GAIN - MIN_TX_GAIN)*(1 - autoCorr/nTX) + MIN_TX_GAIN
INCREMENT K
END REPEAT
AN —BEHBRL G EEREER R —Emg2sE - k%
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MAX_TX GAINZ R[E1H - 8IS - EE&HEFALB KW EH 5
WmZDIDO 2X 2R BN TR B E R %
| (B—A)*(l—z) 9)
BT S © EMEMEE2(DIDO 2x27 & H)F EH B % BTS” Fi
B 24 4E 5 E B A=0(SR (S B THR) - Tl & A8 B 8 0(DIDO 2x27 fx K AE)
HERNZBTSZ HiE i QR ERB=30(EEHEHEHINIZE) - EXE It
FERNPLZMERRBIGIIER EH - £58—iR%(p,=20)F » FEUE
o HEBTSHYS SR R G UL - E 5 2RI (p,=0.0) » KE& B2

C202317PA.doc -25-



1633767

FZ—BIS - IREFE > TEVENLRKEEHPHRMWEBTS » p,=10)#
SREHESEREIS(BTHERE) -

WEBE41Z BB - £41015 » ZERIBHKERBERO - &
41025 » BEK/INRHWE R ZBTSZEE » RIFIT4103 R R 2 2 1E -
RFEES L BBautoCorrERE/ENBTS KZERBEHEBEE - &
4h > BTS KZ BB txGaindE 5 € K F N & A E 5 E H R/ ME g
#= 8 2 M B 2= (MAX_TX_GAIN-MIN_TX_GAIN)JE LA (1-autoCorr/nTX)
S0 B B /N B 5 25 E (MIN_TX_GAIN) » ZHIEHKBEZH BB ER
K=BTSZH®H - EF#EZE&KL -

SeRIT WG AE R UEE - SR P HEET —BTSZ FEigs -
FERZH BRI CE - REHREERMEBTSZNEN % - &
M RS EELEERS  —RNSEBTSTERBHNGERE
EEBMTIRRE - Wit EEEARGT > WIEBRELR TR
HAEAR(EAOEOFTZERES > P ES—BTSZEHBEBE
MIN_AUTO_CORRZ T » RIBTSZ Thai i -

B JTEIH BT T

BEGIN

INITIALIZE txGain for each BTS

SET highestAutoCorrNum = 0

SET lowestAutoCorrNum = MAX AUTO_CORR

SETK=0

REPEAT ‘WHILE K <number of BTS

IF autd correlation.number for BTS K > highestAutoCorrNum THEN

SET highestAutoCorrNum = auto correlation number of BTS K
SET highestldx = K

ELSE IF auto correlation number for BTS K < lowestAutoCorrNum
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THEN
SET lowestAutoCorrNum = auto correlation number of BTS K
SET lowestldx = K
END IF
INCREMENT K
END REPEAT
DECREASE txGain for BTS highestldx by TX_GAIN_STEP
IF txGain for BTS highestldx < MIN_TX GAIN THEN
SET txGain for BTS highestldx = MIN_TX GAIN |
END IF
SET radio TX gain for BTS highestldx = txGain for BTS highestldx
INCREASE txGain for BTS lowestldx by TX GAIN STEP
IF txGain for BTS lowestldx > MAX TX GAIN THEN
SET txGain for BTS lowestldx = MAX TX GAIN
END IF

END
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103
200
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202
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301
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3701
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UEI
UE2
UE3
UE4
UEO00
UEO1
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g 8 1
48 %

£t =%, ji 3 5 (CP)

£ 3 & 488 (BSN)

B 54,050 8 35 (BTS)

22 (] % (CTR)

5 3 & B 5 (BSN)

2 ] 23 (CTR)

4B

(i i 3 3 % (UE)

it & $8 B (BSN)

FA 5 5 5 8 /1 A % 3% % (UE)
i /5 8% 58 {8 /(i Fi 3 3% 4% (UE)
FE /5 5 28 /165 A 5% 4 (UE)
FA 5 185 58 {4 /{3 Fi 3 33 4% (UE)
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SYSTEMS AND METHODS TO ENHANCE SPATIAL DIVERSITY
IN DISTRIBUTED INPUT DISTRIBUTED OUTPUT WIRELESS
SYSTEMS
[+X]
AZHBAARBHANAAEEESEERNERE—BRESE
& MUYE R Z 2 REZRGKMAS)( " MU-MAS | )b Z SHEZ M 57 &
WARGRTTE - ZEFERBZTER  DRGEE S iDEAZEEE S i)
EETh R - @/—TTﬁﬁﬁz@ﬁ%&ﬁ%ﬁiiZfE—éﬂé\qu% 2
BB T HIDIDO K& i 12 Bt B & R e 1Y 23
(3]

Systems and methods are described for enhancing the channel spatial

diversity in a multiple antenna system (MAS) with multi-user (MU)

~ transmissions (“MU-MAS"), by exploiting channel selectivity indicators. The

proposed methods are: i) antenna selection; ii) user selection; iii) transmit

power balancing. All three methods, or any combination of those, are shown to

provide significant performance gains in DIDO systems in practical propagation
scenarios. '
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101 TRAR S B A B T

102 4 B

103 W 2%k

UEI R i 25 44 /{5 B & 8¢ % (UE)
UE2 H P b 28 4 /5 B & 5% % (UE)
UE3 F = b 28 16 /15 B & 52 % (UE)
UE4 Fi Ui &5 14 /{5 F & 5% 4 (UE)
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Her B anE

. —EBE—FFEHBEMUOSZRKRGELRFEMASYNE i J7% » HE
=
K —dps LB E G —NEEEFLETHEEL 7B A
U % 5 (multiple distributed transceiver stations)z{ K 43 ° 3% 44 1%
BEHE MGG NE 2 —HE
{95 R 3% 49 B% {E By — [o] &% @ (= (backhaul communication)JEiE &
{0 FH (E b KGR SR ~ (FH & B B (F i o 327 2k 0 98 4
MU-MAS N 2 $8 #5 22 B 45 4
FEREEEEAERELDE S REERFFURGBTIR -

2. WFERMEIZHE > Hpl— 2208 E M R FF(SSI) - B R #E T
MEFE R ARF (TS R /S AR R BE R M 8 R AP (FSD B SR IE 7 £ 2

=,

i o

it

K

3. WEEKMH2Z A HE—FTHEESERFNEHR KGR T8 REE
B EE T E MG s [V EE 2 % SSIF£ -

4. WEHEKMH2Z 0k - Hp— s EEAMGRE R EH 2 & 3 ZSSI -
TSIJ: /2 FSIEE[E -

5. WEEKMWE2Z A B E—HPmaSHEZ — AR EERZ
— /A £ E R {ESST -

6. WEFEKMH2Z )ik PR ERTAE P Inds 2 &
Z — /A AR B R AR B fESST -

7. WERCKIH2ZTU5A > H PR H — AT A S vh 2 18 BE i b
o Z SEFIHY — & E{E R {E TSI -

8. W RIE2Z JiE o H % SSTH DL I 7 I B 45 5% 8 B
HEGHERZEBE—-BNZEEFH—IE K (shape) » & — K #8 &

B AH 1 AE P

\
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(carrying) | JY 8% (£ I & &5 fF Z 8 17 & [E] 65 JE + 18 Z fE R I

9. WIFEKIH2Z 7L > HAp i — F g SSIH LLE A& (b 2 S E R 11
[E] 7E {5 B K 47 4H B8 B g K 45 1 U A S O 1T 28 M 1
£ -

10. fEERIE2 2 757k - H o Rl SSIZ b AH B DAFE R /D32 A 2
STEERTHENEE-RERETFE -

1. MeERHE3IZ % Hp—HEBMEXSSIREZFE—TE£HEY
FHESZRERE TS BHRRVHAEERE -

12. MFERIE3IZT2E > HPEREDZ A ZEI BEEREN—3EE
EAEEE-FRUBZRETE -

13, WHEKMEIZT57%  Ho—Ih 3 8 H i A1 g 3 nh(BTS) Z BTS
B HER R B ABTSEZEH Fin 2 1% -

14, MEERHE1ZT57E » Hp—Th &8 M AU uEi(BTS)Z BTS
PREF H DR RN O > 2 F HAMBTSHE i H & Th & LT B
FREBTSZE 5% % H P i 65 fF Z 5% TR -

15, WEEKHEIZT70%  Hp il EEE T —m K EHE GEHE
HRRAFEHZ —fExR -

16. MM RS2 T5% — ¥ a
2 B R DAAE oy 32 57 87 05 A BT 32
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