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C Start j 200
v 210 =

Obtain uplink channel response 7
matrix H,,, , for each user terminal

v 212

Derive steering vector ¥, upm for each
user terminal based on the channel Performed by

response matrix H, , ., for the user terminal access point or
4' user terminals

214
Form effective channel response vector
ll,, enm fOr €ach user terminal based on
the steering vectoryu and the channel

response matrix H,, mFor the user terminal

l 220

Evaluate different sets of user T
terminals and select the best set of
N, user terminals for transmission Performed by

* 02 access point

Send rate {o each seiected user terminal

I L2

Each selected user terminal spatially
processes its data symbol stream {s , ..}
with its steering vector v and transmits
N _ transmit symbol streams from its

tm
Nm,:1 antennas and via its MIMO channel |

J 7240

Access point obtains N, received
symbol streams from N, antennas

Performed by
user terminals

¥ 242
Access point performs receiver spatial Performed by
processing on the N_ received symbol access point

streams with CCMi, MMSE, SIC,
or some other technique to obtain N,

recovered data symbol streams
for the N, selected user terminals ]

f
C End ) FIG. 2




3/8

( Start )

‘ 310
Initialize R, 10 zero

lk 312

Select a new set of user terminals
from among N_, active user terminals

3 314

Form effective uplink channel response
matrix H, . , for the set based on the
effective uplink channel response vectors

h for the user terminals in the set

—=up,aff.uy,
v /316

Compute SNR for each user terminal
in the set based on the effective
uplink channel response matrix ﬂup_eﬂ_n
and a receiver spatial processing
technique (e.g., CCMI, MMSE, or SIC)

v /318
Determine throughput for each
user terminal in the set based on
the SNR for the user terminal

v 320

Compute overall throughput
R, for the set

YES 332

Save this set of user terminals
andupdate R =R,

All sets 340
evaluated?
YES 2342

Schedule the saved set of user
terminals for transmission

v
Q End )

220a

FIG. 3



4/8

22in0Sg N 108s820.d |, 108sao0id P HIWL
ejeq eleqg X1 leneds X1 —¢—_HAJH
7 I ) Vol
X98¥ Xg8y — X067 nxpGy
sty ¥
nxgsy
loyewns3y
RIOWa N € Ja]j01U0D) [— louueys .
rad Fad ) :
Xcgy Xo8v — 744
N
BUIS — lossadoid e 1088800.d d1N1
eleq eleq Xy leneds x4 HAOH
Pl I 7 red
xely X0/¥ x09y exysy
Xpzl BURWID)| J9S .
0z (1Ln) jewual Jasn H exgey
anIncsg N 10859201d 5 Jossaocoigd ™ H1WL
eleq eleq X1 leneds X1 HAOY
el I < |J| 7
wagk Hemmv _LE. — wosy nwyGp
A
muzsy
loyeuns3
AlOWB (€] 18][CHU0D [e— lBUUEYD .
7~ r~ N :
wzgy wogy — wesy
]

NUIS — 10$58201d — 10ss@20.d H1WL
eleq e1ed Xy [elveds XH HADY
red 7 7 I
wz/y wo/y wogy BlIpGy

wozl (1Ln) reunuiag Jasn

BwizGy

v "Old

HADH > 10S$800id |, JOSSa00.d WIS
aLL len |l eneds xu[| ereaxu [ erea
- 7~ 7 7
dezzy ovp ?ﬂ 2hp 4dd
depzy Al_nv Aowspy
Tporewnsal oo 0ion i
$ Uy [ouUey) .,
7 e J9inpeyas
82y 1572 <
e 4
Ay v v v
HADH 10$$9201d 108s$3201d 82IN0S
— —
H1Wl [e—leneds X1 ejed X1 ereq
7 7 Ted Il
Bzey 0zy ol 807
BbzY 0TT (dv)uiod SS399Y
| 5N
004




5/8

86 "Oi4

w _Qﬂm:.mw Iun m Buiddepy JaAeaau| J—
T - o
ME& b Xiedd ol10AD - 144! ] joquiAg Nl jsuueyd i poou3 {“p}
m 7 7 . 7 7 7
" ves %57 soquis gfg bis 2is
; 10)eINpoN WA4H0O 10i1d
: J0SS9201d Ble
.ﬁ A d eieq x._. .ﬁ
weals 8m~ weans
IOQWIAS Bleq
eleg
N Vs old
w RID szljauue rm m:_ﬁ_,ams_ 1aheslIBu| 4— Jopoouz fe-
Aﬁs& m 1B|qUeIS (4= Jez| ud : {oquIAg Nl jouueys) poou3 {“p}
| 7 7 . 7ot 7 red
. 25" soquis gfg pis 2is
". Jorejnpo YWAD 10114 108555014 B1E
. —mmmmemammeeee y|
ﬁ 0257 d ejeq X1 .ﬁ
wesis mcﬂv weans
[oquIAS eleq

ejeg



6/8

{“*Ps}

wpet

*..E.Q:m.u —

wdn=-—

A wgn—

Aduiniy

10J08A

\
wost

!

Win=—
.-a
lo|eog

“TH
Adniny

3

Xilew

et A et LT LT

w
c99

\
099

\
wogy

[BUIWI9] Jasn)

g
ot

wgsy

9°Ol4

|lauueyn
OWIW

7

dn=

vey

ﬁll..lllllllllllllll||||||||I|l|i|nm
[e[-T00 ;
W de= '
o Aduny ar%. !
: Xuye €25 '
7 7 :
o0F9 cr9 m
[E T - \.\u llllllllllll 4
=10} 4
QﬁMﬂ
o] MdunN fe— S
X1 xujew
\.\
BOcy

JUIOg SS90y

0Ll



7/8

Nap 450!) iiZb
Recelved;™*= "=~ T T Recovered L. T
Symbol RX Spatial Data Symbol RX Data E
Streams Processor Stream Processor |

} 708 i Y 730 §
P o |

r",_ ! ," Spatial {Sips} Féfrgaa';a
v o—»| Processor Processor g
& H
g 7208 7402 i
n Z - Z :

i | =™ Interference {Supy} -"Sfr[e):rtna E

L} | Canceller t Processor i

N@_ —%-‘—’ Remodulated ;
MOd'ﬁed : Symbol Stream
Symbol E 5 ,
Streams | i i

' 710b : 7300
- P N i )
o | e [0
o~ $»| Processor f Processor
® - 720b E 740b
o ! < ; _
t | 7, | Interference HEw | TS)freD:r? i
] E L, Canceller [ 5 Processor
v ;
E i i : E : : ]
| ow L 730u §
2 L < vy R
| - 45,,, ¥ [ RXData
o | Spatial W up g i
4 o H—=» Stream
Ju ' “y| Processor | | ' ‘
(7 | - i : Processor 5

{d

up;

{d,,
—-P—JZI- Data

Stream |,

UP.jy

} Decoded
Data
Stream j,

} Decoded

{d, . } Decoded
——+——"% Dala

Strearrw;



8/8

E G8 Joreuwnsy J0Ssad0id
i —
Alowapy puueyy [ | reneds xy
7 7 7
cer gcr Obr |sisenbay
$S800Y
Tmmﬁm %m A 4 4 m
uonewloju| H lo109j88 _:ozﬂzano ;
Buynpeyog ¥ 12INPEWOS ¢ orey  [sgns| wew | |
7 : red A i
254 i 058 ore Noge
i nunuopenjeag
N e o s -
)9S 19s
) n 4
momeg | *eebe SO oo
— snielg e
0cse oig

\\
oy

l———



