PCT/US2007/064962

WO 2007/112371

1710

} O
08Sa00 1 inaananta Pl QOWN GOWIA P . ccmmnr 16883201d
—»{ Bugeubis | M%MMNMM_ : —— it s WWJNMM_M el Bujeubls b
X1 T e GoWad GOW  {sy o Xy
I Il ) ~ ) el ol
[auueLD P [ButRYD
Iz el ¥
: o} 105s9%01g | | lossenoid [, | Jossanoid |
Arousy ACT eI 0lg) Al jsuueyy |2 BINPALRS &> Ak [olg] - MowsA
7 7 et : : rat ot -
eot 06} ¥6} 124 447 epl
| o I
IS | | Josseoolg Am. 105889004 ¢m ;viomﬁ;,. Dm_w,._.m.*.m ._.u. 10859001d A.I jossesolg |, | 80unos
eleq | Bled Xdl {51 OWINDG | * aonIa AOW o] OWINXL 171 B8O XL gjeq
e Wad Vel i . < ~ - 7
Tt 0LL 0G{ gpGt ¥ ez 0gs ocl (432
» — /N .
7218 [BUiLiS ] 8751 ehgl uoelg aseq aLs




WO 2007/112371

Spaliat Channel
ave

4

2110

PCT/US2007/064962

Xnm = CQI value-for spatial channgel m on subband r
X?S XQ& X3a weu Xna‘ aee X&a
Xo | X | X || X || X
5 '5 SN I
1 T T wm  n wH
Subband
FiG. 2

Spatiat Channel

Differential CQI Encoding Across Space

a X .
Measure
bl X,
“ Diffarentially
Encode
X, Y | Send

FiG. 3A

“Transmitfer Compuie

X=Xy
Y=X,-X,

Recelver Compute

X, =X
KpZX+Y



WO 2007/112371 PCT/US2007/064962

3110

Bifferential CQI Encoding Across Frequency

_ o Transmitler Comoute
X, X, Measure X=X,
7 5 AX = X, - X
Subhand
& Differentially Encode Receivér Comptite
Xe=X
X, =X+ AX
X AX Send
1 2
FIG. 3B

Differential CQl Encoding Across Space and Freguency

‘Zg‘ _ 7 Transmitter Compute
E X 1a XZa X=X
9 Measure Y=X,-X,
o o ,
g Xib Xab AN Xaaw g
& AY=Y,-Y,
1 2 = (Ko~ o) 1Ky, ~ X5,
Subband
& Differentially Encode _
; Reteiver Compute
x1a =X
Xp=X+Y
! 3 Send b
XY | AXAY X, = X+ AX
¥ 5 Xop = X+ AX + Y +AY

FIG. 3C



WO 2007/112371 PCT/US2007/064962

4/10

Differential CQl Encoding Across Space, Frequency and Time

Time Interval 1 Time interval 2
“ﬂg N .
— . & ) } Y ot
Eﬁ a X‘!a Xzs. a X’la‘ Xz-a
g Measure
&
1 \ . AT £
0% b Xw Xzb- b X-w Xzb
| 1 5 ] 2
Subband Subband
@ Differentially Encode ‘
XY [ AX AY X , | Send
’ ’ AY' AAY
4 2 4 2

FiG. 3D



PCT/US2007/064962

WO 2007/112371

510

gy "old

puBqqgng
bok.j-t N ses b+ 7 -7 b 4 b
N ) 7, (B r A -
XV s XV X XV XV XV e
] v
puggang-pepeubisag] goedg
Aouanbaig pue sordg ss0uoy BUIPOIUT O3 A EGTEH Ty
Vi ol
pueggris
SYTIP. | +u u e »ee 4 b
N g+l u (i ) rA L
A A A A A A 9
N7 U, (] F A L
“x T X X X X e
\{
oonedg

pueqgns 1ad sveds ssoi0y Bulposuy DD eRUsILMA

leudeyD [ejedsg

[puueys EjRdg



PCT/US2007/064962

WO 2007/112371

6/10

boi -

oF 'Ol suiry
puegans
N asa 1 +7 J L~ s e < 2
Z> AYAYS 404 .M..E\r ﬂﬂ. w_.\fﬂ _‘..,.w\ﬂ..ﬂq cad N\f vV v\%qq )
Z |eAIRiuy
N. RS N ¥ Le¥y g by ‘ oHL
XYV sae XVY ] XV | XV | e XVV XYV |®
pueqgng pejeubised t\ mawam
puegang
b5 e L+ ; -4 z L
Z\qu bae P*%\Wq w\ﬁ Jm.\fﬁ LTy N\ﬁ.q P\Aﬁq Q
L [2AsBIU]
suly N L7 2 12 < 12
XV XY X XV sos XV XV e
v
pueqans pareubisag !\ aoedg

awi). pue Asusnba.y ‘sordg ssosoy Buipoous (D7 [RHUSISHIG

fouueyy) jBpeds



PCT/US2007/064962

WO 2007/112371

710

5O
‘ - Zdsl L ~ ‘ . EE.W ;
m | - ﬂ ot W “ 1.
) L 14 L fr : -
SLU| | - H ¥ 5 H 7
_ 3 } 3 : 3} } H 1
i J i 3 J J A
o o 0 Q o 0 0
i d d d d d d di
2 vEp @ 3 ..m veo m N 9
b i o pa H Y o H
_ ] 1 _ : ] ] 1 |
0 O 9] ' 0 0 @] Of i
2 3 ) _ O 32 o 2 !
; lﬂlmn:mnn_ww e Lou_.__iNl /C«I»))»l SPUBQYNS PajOaleS 40§ ENI
1 150 wodes 1 O sbeiane pods
: 7. epow Bugrodey w : }-apoiu Bupodey
: ‘ A
WA QPOY PRINPALISY oot SPO PBINPBYLS g




WO 2007/112371 PCT/US2007/064962

8/10
7 600
' 2 700
( Start ) a
L 4 ya1rs 712
Ceterming spatlial state, Module to determine spatial state
information for multiple-spatial information for multiple spatial
chanpels on muitiple subbands channeis on mulliple subbands
¥ 614 | 714
Obtain CQI values for the Module toobtain CQl values
multiple spatial channels for the multiple spatial channels
on the multiple subbands. on the multiple subhbands
+ 616 716
Differentially encode the CQI values Module to differentially encodé the
across the multiple spatial channels. CQl values across the:multiple spatial
and the mullipie subbands to obtain channels and the muliiple subbands
differential CQ information 1o obtain differential CGt information
- 518 (718
Send the differential CQF Module to send the differential
information and the spatial CQl information and the spatial
state information as feedback state information as feedback

C Ei:d_ ) FiG. 7

FIG. 6




WO 2007/112371 PCT/US2007/064962
9/10
800
oy 900
Start ) o
¥ 812 912

Detérming spatial state
information for multiple spatial
channels on mullipie subbands

Module to determine spatiai state
information for muitiple spatial
channels on multiple subbands

wlr 814

Obtain CQ! values for the muiltipte
spatial channegls on the multiple
subbands in multiple time intervals

[ 14

multiple spatial channels on the mulfiple

Module to obtain CQl values for the

subbands in multiple time intervals

v 816,

Differentially encode the CQI
vaiues across the muliipls spatial
channels, the multiple subbands,
-and the muitipte {inte intervals to
obtain differential CQI information

| 916

Madute lo differentially encode the
CQI values across the multiple spatial
channels, the muitiple subbands,
and the multiple time intervals to
obtain differential CQ! informatian

v 818

Send the differential CQi
information and the spatial
state information as feedback

| 918

Module to send the differential
CQ} information and the spatial
state information as feedback

h

End )

FIG. 8

FIG. 9



WO 2007/112371

10/10

1060
FJ
( Start )
v . 1012

Report CQ information in
accordance with a first reporting
made while in a7lirst operating
mode, 8.9., a scheduled mode

W f70-1'4

Repart CQ} information in
accordance with a second reporting

‘mode, e.9.,a unscheduled miode:

PCT/US2007/064962

1100
r..o“

1112

Moduie ta report CQI information
in accordance with a first reporiing
mode while in a first opérating
mode, e.g., a scheduled mode

{ 1114

Madule to repart CQI information in
accordance with a second reporting
mode while in & second operating
mode; £.9., aunscheduled mode

h

C

End

)

FiG. 10

FIG. 11



