PCT/US2011/058663

WO 2012/061325

1/42

I ‘614

Lsnpodla /o /
JoqusieN || J9Isnp oaia;
L./ JoqySieN

, 4215 0aIa] ._..,._:_Sm:_u Oo_o
L JoquSieN ; .| Jesnpodia

imsnp oaia/
;JoqudiaN |

L121snp 0QIq,
~JOqUBIBaN




WO 2012/061325 PCT/US2011/058663
2/42

Fig. 2




WO 2012/061325

3/42

PCT/US2011/058663

Fig. 3



WO 2012/061325 PCT/US2011/058663
4142

413

Interfering
DIDO cluster

Interfering
DIDO cluster

i

*******

Main
DIDO cluster
411 .



PCT/US2011/058663

WO 2012/061325

5/42

g ‘bi4

0TS T

IS J491sn)d
0QIid Suliapieu|

TTS
1335nP 0AId
ulenl



PCT/US2011/058663

WO 2012/061325

6/42

Y3s 198ie]

9 b4

[ap] UNS
ae Oe S (0]8 ] 0 G-

..............

| ‘po9aid-|DQl OU ‘NVO-9 | —A—
I R— 'pooald-10al M ‘WYO-9+ —B—
N "pPoo81d-|Ddl OU ‘NYO-v ——
"pooald4 Ol Ym ‘NYO-+ ——

{ - — -

- P - - D S SR - - R -

!

ol

H3sS



PCT/US2011/058663

WO 2012/061325

7142

Z ‘b4

[ap] UNS

3s 1984e]

¢ POUIB\ ‘NVO-9 | —A—
| POUIB\ ‘NVO-9| —B—
¢ PO ‘'NVO-¥ —0—
| POUIBN ‘NVO-¥ —6— |-

dP0l = HIS

d3s



PCT/US2011/058663

WO 2012/061325

8/42

c1g @
seuuolue

0QIq SuladU|

~

___ ‘_ 0% ®
m \ Judi[d 1934e]
L ®
S ® (18
LS seuuajue
N odaig ulen
€08 (20) 08 (12)
J1snD 491sn|3 0Adid
0dQ1a Suuapau-~ utejn




PCT/US2011/058663

WO 2012/061325

9/42

60 80 L0 90 S0

LUNIS b o o i o o e g 1

mc_b,ooma ou _On,__ —
Buipooaid yum |DQ| =====
O] ON e

.................................................

Ol-

ol

0c

01

1014

0s

[ap] UNIS



PCT/US2011/058663

WO 2012/061325

10/42

o1 “b14
d
6°0 80 L0 90 G0 70 €0 c0 10
T T T O}
Buipo08id OU [ D (] s 4

Buipooasd yum [DQ| sesss | S Y 4N
IDAION=—— | =y

43S 103iel

43S



WO 2012/061325 PCT/US2011/058663
11/42

Client Estimates
SIR
1101

NO

l YES

Neighbor Clusters
Obtain CSl of
Target Client

1103

l

Neighbor
Clusters
Perform

IDCl-precoding
1104

Fig. 11



PCT/US2011/058663

WO 2012/061325

12/42

ZrT b4

d
6°0 8'0 20 90 S0 ¥'0 €0 c0 r.ov-
C m pooaid-0qIq ;20 :Pooaid-0ald i O —=— | i
m podaid-0dla 20 :podaidO Q) i 1D —&3—- :
N e pooald4{DQl :gD -po28id-0AIQ : 1D —e— [ 2 -0
: pooaid-0dld gD pooeid-0Qld i 1O —— ,
N T 1oz
7 g (g U — o—.l
T .. U — O
Y S U " e R NG S A — 29t

NS

“LuNIs

0c

[9p] °UNIS



PCT/US2011/058663

WO 2012/061325

13/42

60

€1 *b14

d
80 L0 90 g0 v'0 g0 20 Lo
W pooeud-OqId ‘g0 podeid-0aid (kO —H— \_r uvof
N W " S poda1d-0aId 20 ‘POIRI-OAN LD = L LT
I, WO LN pooaid-i0dl g0 Po28Id-OQId (kD w1 ]
- -0aia 4

43S 1984e]

H3S



PCT/US2011/058663

WO 2012/061325

14/42

dE

IS = YIS VIS s YIS “LyIS = YIS

0did-¢o
0dalid-1o5

0didg-¢o
DAI-1d

0daia-ao
0dia-1d

1241-20
0dqla-1o

N N

HVIS s IS HVIS s ¥IS HVIS s IS



WO 2012/061325 PCT/US2011/058663
16/42

Fig. 15

P
@] n o 0 o Tl oo
N — —

[gp] UNIS



PCT/US2011/058663

WO 2012/061325

16/42

dIS

'+

971 "b14

g 91815

z/fv-HIs

V 21e1S

1e15




PCT/US2011/058663

WO 2012/061325

17/42

vd

=k

A

34

A

=k

LT "bi4

OVA e - 8 ag
2 | oteT : :
. XN | « «
ovda |« 4] A e ‘s
ova j«—; « K & T
Tt wap auNayt |m o e |
TOLT
€0LT coLt wun
03 —» JlUN |oJU0)D 3 :
JaMOg ulpodaid
0diq




WO 2012/061325 PCT/US2011/058663
18/42

35

ISR

30

25

| —8B— No PC
1 —e— With PC

| —&— Ideal

SNR [dB]
Fig. 18

,,,,,,,,,,,,,,,,,,,,,,,,,,

-----------------

i iiiid i i o)

i 'iiiiiii i
o
o

o - @ ¥
o (@] (@] o
h ol - -~ ™ ~—

43S



PCT/US2011/058663

WO 2012/061325

19/42

6T *bi4

ﬁEu_ dduessiqg

_ 7 : _ @ m T _ _

..............................................................................................................................................

...........................

MOO L=Xtd] = ==

go —IHXH& EEEESN “

M F.-ouxi —
Juooun "W OOH_ —rc ............
NUOD “WI| DD e

i

ZHWO0O0/ = Aouanbaiy lauen

00e 08} 091 4% ocl 001 08 09 or Oc 0

[ZLUO/N\uJ] Asuap Jamod



PCT/US2011/058663

WO 2012/061325

20/42

gl'ecl-

vi'gclh-

qoz ‘bi4

[6op] epnybuoT
Si'ecl- m_,mm_, t.NNT

oaid

05=9"N ‘05="N

v/
SGpLE
or'Le
Sov°LE

VA QWA

e

[6ap] spny

glect-

vi'ecl-

poz bi4

[6ep] epnubuo

Sl'gel- 9l'¢ct- Liecl-

oaia

00T=""N ‘0=""N

8l'¢cl-

[6ap] epnie-



PCT/US2011/058663

21/42

WO 2012/061325

qre "brd p1Z b4

[Bop] apnyibuo [6ap] epnibuo

gLzl L .MF.NNF. olzel- Liegl 8lzel blggl ezl yleel sial- 9l ta.ﬂﬂ&.@. 617l

Gev'LE . Gev'le

g8 gv.e

sev'Le ' cev'le

< v LE VL8

Shr'/e @ Svv'/e

Sv'ie @ Sv'e @

Sov'LE SSv'IE

ov'Le i ov e

Sov'Le Sov'Le

4 i y'ie

(6°0=X ‘00+=n ‘05=dIN ‘05=duN) [wgp] Jomod X4 OQIC {60=X ‘00L=n '00+=dIN ‘0=dun) [wgp] Jemod XH OQId

05=""N ‘05=""N 00T='N ‘0=""N



PCT/US2011/058663

22/42

WO 2012/061325

qze "bi4 bze 'bi4

sdqINE 9184 B1ep J9S(e sdqNIp"Z 218 B1eP JaSNe
suollels 470G 01 ZHNTe suoilels 471 00T 01 ZHINGe
suonels dH 05 01 ZHIN6e suoilels dH ONe
[6ap] spnyibuo [6ap] epnubuo
€L22l- bh'ek Sleel 9Lg2h- Lbeel- 8L'eel- 6h'ggh €22k pi'gk- Sh'ek obgel Liggl- 8Lgel- 617zl
- . o O/ € v Le
Sev'2e Sev'Le
eve £vLe
e e sev'/e
: —
= v LE
g
shre o ShiLe
o)
e @ SvL€
1 Q
SSb'LE Sb'2E
ov'LE ov'Le
Sov'2€ Sov'LE

VAVAS

VA VA

(5'0=M ‘00t=n ‘coL=dIN ‘0=duyN) [sdqw] e1e: e3ep OaIq

(6:0=Y ‘00k=N ‘05=dIN ‘05=dyN) [sdai] e1ei BIEP OAIQ

05=4"N ‘05="N 00T=N ‘0="N

[6ap] spnine



PCT/US2011/058663

WO 2012/061325

23/42

vd

vd

£z ‘bi4

4 Y4
XNIN

A

1q |« ovd .T{’@,A iy
14 |« vqg |« Aww 5
u k< ova |« QMAI.m'
wee st s (g
44
gezioy 7 HUNIonueD
1aMod

T€C
Hun
3uipooaid

odid




WO 2012/061325

PCT/US2011/058663

24/42
.
B =
[~
o
— W
— I '\g
—
N S
N
k)
W,
I
e B g
IS
I ]
cee =



PCT/US2011/058663

WO 2012/061325

25/42

43S 198ie]

g 'bi4

[ap] UNS

Mm S¢c 0c Gl
I I I

0] ] 0
]

............................................

...........................................

(0S/1=4Q) |104U0D "MOd —~A—
(01/1=4Q) 104U00 "MOd —&—

(e enxe g) ‘jos ‘613 —g— -
Xy 0AId —— |

.................................

Ol

ol

(O]

43S



PCT/US2011/058663

WO 2012/061325

26/42

29¢ ‘b4
%
©
©
%
)
“ ePTO0T
0 0 o. 0
0
GSC0T O 0 0
0
0 €E00T O 0
0
0 0 €066'0 O
0
0 0] 0 8620°'T

{ |}

€966°0
91101
¢000'T
0
0

qoz ‘bi4
- —-— —y ~
N\
4 \
\
\
e I
I
% \ =~
@ P d
\\ \\ “ !
7 /
"
- ! ‘ ,
\ ’
~
€5¢0°'T 84660 O 0
87L6'0 00E0°T O 0
LT66°0 v066'0 O 0
0 0 9Q9/6°0 LTIE0'T
0 0 LL86'0 €910'1

{ [H}a

p9g *bi4

©
o
* %
51660 &m.o €¢66°0
€S00'T SETOT €586°0
89¢0°'T ¢S66'0 €5966°0

CvI0'T TIB6'0 S610°T

/[866'0 19660 S700'T

{ mla

05¢0'T
18660
87860
L166°0
8866°0
£586°0
SC10'T
L1660
¥500°'T
S¥66°0



PCT/US2011/058663

WO 2012/061325

27/42

£z "b14

S9UOl NA4O0

......................................................................................................

=)
o

(=T}
MY

n
v

Ot
St

[gp] ureb jsuuey)

apnydwy



PCT/US2011/058663

WO 2012/061325

28/42

8z bi4

sau0l INadO
(074 09 0s Ol 0
1 T
I S AN | i
[
I S 1T VY I W O 0 WA 0 AW . i
I ANyl
4
sde} jauueyn

8 VA 9 S 14 €
R T

m

gy -]
P

ALV —
RV pu—

oz-
sk- O

B
Ok~ =
T
o P
s 2

a
o W
Sk

apnyjdwy



PCT/US2011/058663

WO 2012/061325

29/42

0L 09

62 *bi4

sauol Nd4do

0s 10174 oe 0c ol

2 WSO —e— |

L ey — |

I J I T ]

.................................................................................

S|l



PCT/US2011/058663

WO 2012/061325

30/42

117 10374 Ge 01

o€ bi4

[ap] UNS

G¢e 074 Sl
T

43S 1984e]

WVO-
NVD-9! buipeq —g—
NVO-+ Buipeq —o—
NVO-79 NOMY --O--
NVO-91 NOMY -13--
WVO-¥ NOMY --O-~-

d4S



WO 2012/061325 PCT/US2011/058663
31/42

BTS Receives CSI
3171

A
BTS Computes DIDO

Precoding Weights
3172

\ 4

BTS Computes Link-quality
Metrics for All Clients
3173

v
BTS Assigns MCS to Different Clients
and Subcarriers
3174

A
BTS Transmits Precoded Data
and MCS ID to Different
Clients
3175

Fig. 31



PCT/US2011/058663

WO 2012/061325

32/42

Z€ ‘b4

[gp] UNS
0s (014 o_m o_N o__, 0 0
A AL m :
Akl I R
NVO-Y9—A— [ oo A o
NVO-91 —— | | |
c

[32]

<

wn

[

[gp] UNS

AVO-v9 —A—
WvD-9| —o—
WVO-¥ —8—




PCT/US2011/058663

WO 2012/061325

33/42

gg b4

Sauol NA40




WO 2012/061325 PCT/US2011/058663
34/42
o
Ll
wn
3
Q
oo
S
(0]
|_
(@]
I ¥
____________ Te]
W
,,,,,,,,,,,,,,,,,,,, q{o
' (4p]
----------------------------------- —1"()
(o]
cﬁ —
(a8}
)
pa e} §§
il HIEREE N7 (I 2 >
o =
1 D W
___________ e}
_______________________ Jo
~H 0
EEREE . R I :
R AR R (IR o
o A o @ ¥
e = = = =

ddS



PCT/US2011/058663

WO 2012/061325

35/42

d4d

S 19381e]

gg *bi4

[ap]

UNS

........... w..::.........:_.:.‘............A_...............u

................

OLl=d"

91=071

Ol

H3s



PCT/US2011/058663

WO 2012/061325

36/42

~~

d09€
191sn|d
-ladns

J0qysiaN

! - By,

___\_uWA WwRIP

odaid

: \ e
. Jo1snp-tasn 7

/ N
! ml

\ | Lg]

o

”’

\

14

o N
Sd

19

seu ue

aInqgLAsIp

WOOQ_ﬂ
>0

gl <

Tv9¢€

191SNP-0a1g_~

44

e0r9E
J21sn|d
-ladns

Joqy3IaN

~—o



PCT/US2011/058663

WO 2012/061325

37/42

L€ "bl4 <1g

Sld Sd
NS4
NSg )
P << l/// T Ja1snpd
s S odaid
\\\I\
¢ 491sn)d —-="" rord
R / N
odid ! / RN
gt B ,
III — ,
TTesa T USsNP \
. )
Jos

E / n wgw“ms_u_“

\ 195N
\ 6L :
\ H

// \\
\\
\\
Nﬂ._. R




PCT/US2011/058663

WO 2012/061325

38/42

8N LN 9N

qss "bi4
SN N ¢n zZn 1IN

ploysaiy3 [eusis

..... H —— ----%---.&.---------H{---- Tl

pgg ‘bi4
¢TL TTL OTL 61 8L /1 9L &1 VL €1 2 Tl

ploysaiys [eusis

..... /H ----N_\.---- ----«H.----- n




PCT/US2011/058663

WO 2012/061325

39/42

o A




PCT/US2011/058663

WO 2012/061325

40/42

€ J21snpP~"~

odlid

euuadlge
\ odaia

euuajue s H

/! X odaia
o o \ L e ° 121sn|d

/7
o o \
7
/ Y ®
A ¢ odla
! 1
! 1
1
. o ; N .
1 AY
@ 1 [ ] \
. \
\
o ; ° ,
\
L \
® 1
.. __
et “
@ 1
\\ !
'
o o ] ® |
e !
’ [ ) I}
’ 1
‘ ’
’ ’
1 z
! o e.- () /
-~ ! P \
BT Ele : ’
I ° it
'
1 ° [ ) \\\
|
' ° . \ ot
1 ~o \ PR
1 BT P
1 - .-
\ -y (] e -
\ \
\ 1
\ e o !
\ 1
\ !
v @ o 1
3 ° mgusjue |
1
]
[

° oaia
Z Jaisnpo ;
odld



WO 2012/061325 PCT/US2011/058663
41/42

Fig. 40




WO 2012/061325 PCT/US2011/058663
42/42

Fig. 41




