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1 Introduction

To enable advanced physical layer operations, aadiIMO, FBSS, band AMC and etc, a MSS is requicggrovide feedback to the
BS. In some cases, the amount of feedback conietdsge, like multiple band CQIl feedbaakd per MIMO layer CQI feedback,
which require more than one fast feedback chareetarry the feedback informatiom the current standard text (p802.16e/D5),

when multiple CQICHs are allocatéd a MSS, each CQICH only carries one kind of feetthinformation. This approach is very_ {Deleted type }
restrictive because a particular type of feedbad&rination may require more than the number of gaylbits provided in one ~ Inserted: type of feedback informatior
CQICH. On the other hand, some other type of feeklbdormation may not require as many payload &étprovided in one CQICH. This app,c',ach is very restrictive because

Therefore, the definition of one CQICH carrying dppee of feedback information is inefficient, a particular type of feedback information
\ may require more than the number of
payload bits provided in one CQICH. Op
————————————————————————————————————————— \ the other hand, some other type of
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, \ \ feedback information may not require as

U many payload bits as provided in one
The proposed solution is described as follows: U gQ:g: Therefore, the def'?'ftlorégf Ol?e

. . . . \
« The key concept of the proposal is to eliminategagload boundaries between CQICHs allocated td58 MFor example,' ', in%rmatfgr:ri’g”iﬁe%?;g’t’_e otteedbac
the MSS is allocated two CQICHs each with 5 bitgpafload every frame, and the MSS is required éalifack type 1, W

- - . ; : ; o _hi ! Deleted: Based on current standard, the
information of 3 bits, and type 2 information ob#s periodically. For frame #1, the 10-bit totalyfpad of the two CQICHs' 1 feedback header (section 6.3.2.1.4) an

CQICHS,

will sequentially carry a 3-bit type 1 informatica 4-bit type 2 information, and the next 3-biteypinformation. For frame, \\ fast feedback channel (CQICH) can be
#2, the 10-bit CQICHSs payload will carry the nextbiitype 2 information, the next 3-bit type 1 infeation, and the first 3 | used for this purpose. However, how to
bits of the next type 1 information. This mappimggess continues for subsequent frames. ) \\ | mapping the feedback content to multiple
+  To allow the implementation flexibility of havingifttrent combination of feedback from a MSS wittifefient feedback ') g}gggq(gz};gé‘;'ss'"g in current standart
period, we propose the following: I i i
0 A MSS can be instructed by the BS to provide migtiypes of feedback. As an example, type 1 (a\eata@l) ) \f Deleted: to enable }
type 2 (MIMO mode selection) and type 3 (channdrixgare required. | { Deleted: provide variety of feedback
o A feedback cycle is defined and specified by the BBere each feedback cycle consists of one or rﬁwﬂ)ack " | information by using fast feedback
types. As an example, a feedback cycle consiststyfe 1 (e.g. average CQI) feedback, followegvbiype 2 (e. 9. ', \( channel (CQICH).
MIMO mode selection) feedback, followed Mytype 3 (e.g. channel matrix) feedback. .\ | Formatted: Bulleted + Level: 1 +
o The MSS maps the feedback information defined &shefeedback cycle onto the allocated CQICHs iacaiential | Aligned at: 0.25" + Tab after: 0.5"
manner. The process continues from one feedbadk tyanother until either the CQICHs are de-aliedzor, a '\ Indentat: 0.5"
new feedback instruction is received from the BS. ' | Formatted: Bulleted + Level: 2 +
o We also introduce a 4-bit indication flag thatriserted by the MSS evelyfeedback cycles. The indication jlgg |s \ Aligned at: 0.75" + Tab after: 1" +
used by the MSS to indicate to the BS its intentidohange the definition of the feedback informiati '\ {Undentat: 1"

N \\ IFormatted Font: Italic, Complex }
The above concept is illustrated in Figure 1 belovthis example, the MSS is allocated 3 CQICH#$Bibit payload each. The MSS' " Script Font: Italic

is required to feedback 3 types of information:italverage CQI, 3-bit MIMO mode selection, and 6dbiannel matrix. The feedback {Deleted the

cycle is defined as 10 average CQI feedback, fabwy 1 MIMO mode selection feedback and followgdlbchannel matrix

feedback. An indication flag is inserted every @dieack cycles. {

Formatted: Font: Italic, Complex
Script Font: Italic
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CQICH #]

CQICH #2

CQICH #3

2 Proposed Text Changes

Remedy 1

Introduce a new IE for the BS to allocate CQICH{sY define the required feedback information, feedback types pe\f ‘“,\m
feedback cycle, and number of feedback cyclesderirihe indication flag. n

8.4.5.4.23 Feedback Request |E

Framg #1

#g M3

i 4

IEEE C802.16e-04/547r1

Formatted: Font: Times New
” Roman, (Complex) Hebrew

{ Formatted: Font:

Times New Roman

o

\\ ~
N

‘[ Formatted: Font:

Times New Roman

@\\\\ \

\\\\\\ \ r\[ Formatted: Font:

Times New Roman

\\ \\\\\ | {Formatted Font:

Times New Roman

RV
W

—_— W

=mss - \\\\\“

Formatted: Font:

Times New Roman

‘ \\\“ { Formatted: Font:

Times New Roman

&\ \ { Formatted: Font:

Times New Roman

\“ { Formatted: Font:

Times New Roman

\ \, VY \{ Formatted: Font:

Times New Roman

(EmEsEERE:

Times New Roman

Script Font: 9 pt

u

prRTTTTeT ll ‘\i\‘ \ {Formatted. Font:
W

A1 ]= NI 52555 R RS AR LALE SRR SRS Ry M S I e jm”)k i { Formatted: Font:

9 pt, Complex

JU U JC U G A A U L

Formatted: Font:
Roman, 9 pt, Complex Script Font: 9

Times New

e
————————————————————————————————————————— -

Times New Roman

\
N\\\m Formatted: Font:
1l
”rum
1 \\H\

i |
FEFFEFREER Channelmatrix ( it

Tl

Script Font: 9 pt

9 pt, Complex

A

ll
\‘(1»

il
H\\,m

Formatted

(
\ {Formatted Font:
i

—
fury
s

r\'\'\\'\'\{\'\ﬁ

sTe e v

i
P
|\
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, " ‘{ Formatted
[t

—
N
[hr}

\

I Formatted

it
\
1l
77777777777777777777777777777777777777777777777777777777777777777777 il \

i

w

- [3]

Wt

1l

L
Formatted:
\

Font:

Times New Roman

)

11
it
\\ \1\1“\\ Formatted

=
o
mar}

i
\
1
o \
Il \'
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, \
‘\ ' Formatted

I

—
Ul
—

\

| Formatted

\\H\)\

ERRE
g«
[}

1

—
~
[~}

W
\
\
!
W
u
\\1

Formatted:

Font:

Times New Roman

)

Formatted

.
g«
=

L \\\”\ Formatted

. [9]

\
77777777777777777777777777777777777777777777777777777777777777777777 W
\\ \\
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, il

Formatted: Font:

Times New Roman

\

\
\»
\\‘\

Formatted: Font:

Times New Roman

(
an
(
i
i
[ Formatted
o
(
(
(
(
w

\\\

Formatted: Font:

Times New Roman

This IE is used by BS to assign one or more fastifack channel (CQICH) to a M%Rd to specify the required feedba(;k\\ \\[ Formatted: Font:
information, ______________ ____ o ______________ ' \\\\\ \‘[ Formatted: Centered
Table x — Feedback_request IE \\\\\\ { Deleted: The solution includ
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FeedbackRequest IEQ{ | __ | ____________________"""""“Vv._._- [Dehted 5
Extended UIUC 4 bits [0x2? N {Deleted' X
Length 4 bits |Length in bytes of following fields \ (Formatted
Num_Assignments 5 bits |Number of assignments in this |E {Dehted. for the MSS to provi
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For (i =0; i <Num_Assignments; i++) i
| {
CID 16 bits [MSS basic CID
CQICH_ID \Variablefindex to uniquely identify the CQICH resod
assigned to the MSS
Duration(=d) 3 bits |The CQICHresourceis assigned to a MSS
10x2 frames;
If d =0b000, the CQICH is deallocated:;
If d =0b111, the MSS shall repor feedback
information using the assigned resource until {
BS commands for the MSS to stop
If (d !=0b000)
| {
Num_CQICH 4 bits |Number of CQICHs allocated to the Mp
associated with the CQICH_ID
for (j=0; j<Num_CQICH; j++) {

Allocation index 6 bits |Index to the fast feedback channel regmarkeq
by UIUC = 0.

Frame offset 3 bits |[The MSS starts to provide feedbaan th{
allocated CQICH resourcat the frame which t
number has the same 3LSB he specified franj
offset. If the current frame is specified, the N
shall start transmit feedback in 8 frames

Period (=p) 2 bits |The allocated CQICH resource is transmit
every 2"\p frames

|}
Num_feedbackype 2 bits  [Number of feedbactypes per feedback cycle
Length ofAMC band_index 3 bits  |number of bits for thMC band index
Length of CQI value index 2 bits |Indicak the length of CQI value index
0b00: 4 bits
0b01: 5 bits
0b10: 6bits
0b11: reserved
for (j=0;j<Num_feedback_type;j++)[{

Feedback type 4 bits [See Table Z

Num_feedback (=n) 3 bits |The feedback information of type indicated
‘'Feedback type’ shall be sent 2”n times.

|}
Flag_insertation_indication 11 bit 0: no indicationflag is insertedetweenfeedbac|
cycles
1. a 4-bit indication flagis inserted betweep
feedback cycle
If (Flag_insertation_indication ==1)
| (
Flag_insertion_peridgm) 3 bits |Flag field is inserted every @f\feedback cycle.

‘—ﬁ»
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Define the feedback types and the associated fekdhi@mrmation to be carried on the assigned CQI@surce.

[Insert Table Z in the end of the new section 8.4.5.4.23]

e { Deleted: 1
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0000 lAverage CQI (number of bits = length of CQI v ‘;\‘\\Q\ { Deleted: Formatindex [ 207 ]
index indicated in the Feedback Request IE() ) N {D I
= \\\\\ eleted: 01 ]
0001 Per antenna layer CQI (number of bits = .
length of COQI value indexindicated in th ‘\“‘ [ Deteted: 010 )
Feedback Request IE()) ‘\‘\\\\‘{Deleted ]
0010 MIMO mode selection (3 bits) \\\\\\\{Inserted 010 [ﬁ
0011 IAMC band index (number of bits = length AMC \\\\{Dehted 011 }
band index indicated in the Feedback Request {Deleted 100 }
+ CQI of the AMC bandnumber of bits = length \
CQI value index ___indicated in__ ‘\ fDe'eted 01 }
Feedback_Request IE() ) \[Inserted:O,l [ﬁ
0100 Closed-loop MIMO precoding matrix (? Bits) \\{ Inserted: 011 [ﬁ
0101 Antelnna selection index (3 bits) ‘mumber of MS ‘[ Inserted: 100 fﬁ
received antenna’ occurrences of the CQI valu
lascending order of the antenna ind&Re length d (Enserted: 01 - )

each CQI value is indicated in tHength of the CQ
lvalue index’ given in the Feedback Request_|E()
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The solution includes the following components:

"IDefine feedback content formats (e.qg., for per-b@d feedback, the format is defined
as “band index (6bits) + CQI of this band (5 bi}s)”

"1BS polling feedback from a MSS

oDefine a Feedback request IE sent from BS to a,M&SE mainly includes the
followings:

1CQICH assignments

"1The format index and the number of repetition ef tbntents ( the number of content
transmission forms feedback cycle)

"1The MSS flag insertation indication. If the indicat is set, the MSS shall insert a flag
field between every one or multiple feedback cyg)le(

oMSS maps the feedback content bits to CQICH paytegardless of the CQICH
payload boundary

IMSS autonomously provides feedback type change

olf a MSS has CQICH(s) allocated by the above faeklbequest IE, the MSS can use
the flag field to indicate a feedback format change

oThe feedback mapping method is the same as tli&® golling feedback
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Frame offset

3 bits |The MSS st

arts to provide MIMO

feedback at

the frame which the numbjr

has the same 3LSB as the specified fr

offset. If the

current frame is specified,

the MSS shall start transmit feedback {n 8

frames
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After a MSS receive such a IE, the MSS shall camtirsly transmit the following

information defined in Table XXX during the assigamh duration or until the CQICH(s)

is deallocated. The information bits are mappetthéoassigned COICH(s) in the

following way:

For the first frame where COICH(s) is allocate@ tayload of first COICH is first filled

and the payload of second CQICH is filled up andmssantil the all assigned CQICH(s)

in the frame is filled up; for the following framake above is repeated

Table Y. MIMO feedback.

Syntax

Size

Notes

for (i=0; | < Num _feedback; i++)

If the Num MIMO feedbac

based or AMC band based,

shall be in the order so that th

layer or AMC band who has t

> 1, the feedback, either laye|

maximum COI appears first.

{

Feedback content formatted as indicated byjvariablg

ISee Table xx. Feedback form

[format index

|}

If (Flag_insertaion_indication == 1)

Flag

4 bits

0b0000: Falg nothing

0b0001-000110: see Table Z

0b0010-1110: reserved

0b1111: a MSS requesting

resource for sending a MAC

header (BW request header d

feedback header)

nme

e
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[Format index

Feedback contents

1 (STTD/BLAST diversity

STTD/BLAST selection (1 bit) + Average

permutation)

CQI (the number of bits = length of CQI

value index indicated in the correspondin

MIMO CHICH Alloc _IE, e.g., 4/5/6 bits)

2 (STTD/BLAST antenna

STTD/BLAST selection (1 bit) + Antenna

grouping for both diversity and

group index (2 hits) + average COlI (the

AMC band permutations)

number of bits = length of CQIl value indqg

indicated in the corresponding

MIMO_CHICH_ Alloc IE, e.q., 4/5/6 bits)

X

3 (STTD/BLAST for AMC band

Layer index (2 bits) + AMC band index

permutation)

(number of bits = Length of band index

indicated in the corresponding

MIMO_CHICH_Alloc_IE) + CQI (the

number of bits = length of CQIl value indqg

indicated in the corresponding

MIMO_CHICH_ Alloc_IE, e.q., 4/5/6 bits)

X

4 (feedback Channel H for AM(Q

layer index(2 bits)+H (xx bits-depending

band permutation)

antenna configuration)

5 (feedback transmission weightayer index(2 bits)+W (xx bits-depending

on

for AMC band permutation)

antenna configuration) + CQOI (the numbsg

bits = length of COI value index indicated

n

the corresponding
MIMO CHICH_Alloc_IE, e.q., 4/5/6 bits)

6 (feedback V matrix for AMC

band permutation)

antenna configuration) + COI (the numbsg

layer index(2 bits)+V (xx bits-depending ¢n

bits = length of COI value index indicated

n

the corresponding

MIMO_CHICH Alloc IE, e.q., 4/5/6 bits)

Pag
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0011010 IAMC band index (number of bits = length
IAMC band index indicated in the
Feedback Request IE() ) + CQI of the
IAMC band (number of bits = length of CQI
value index indicated in the
Feedback Request IE())

0100011 Closed-loop MIMO precoding matrix (?
Bits)

Page 5: [22] Inserted mhfong 11/14/2004 10:59 AM
001001 MIMO mode selection (3 bits)
0011010 AMC band index (number of bits = length

AMC band index indicated in the




Feedback Request IE()) + CQI of the

AMC band (number of bits = length of C(

value index indicated in the

Feedback Request IE())
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0100011 Closed-loop MIMO precoding matrix (?
Bits)
0101100 Antenna selection index (3 bits) + ‘numbd

of MSS received antenna’ occurrences o

COlIl values in ascending ardof the anten

index. The length of each CQIl value is

indicated in the ‘length of the CQIl value

index’ given in the Feedback Request IE

0
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0101100

Antenna selection index (3 bits) + ‘numbé

of MSS received antenna’ occurrences o

1

COlI values in ascending ardof the anten

index. The length of each CQIl value is

indicated in the ‘length of the CQIl value

index’ given in the Feedback Request If

().

011001 -—1111

Reserved




