2004-06-25

IEEE 802.16e-04/112r1

Project |EEE 802.16 Broadband Wireless Access Working Group <http://ieee802.or g/16>

Title Closed-loop MIM O enhancement

Date 2004-06-25

Submitted

Source: Wen Tong, Peiying Zhu, Jianglei Ma, Ming Jia Voice: (613)-763-1315
Nortel Networks Fax: (613)-765-7723
3500 Carling Avenue wentong@nortelnetworks.com
Ottawa, ON. K2H 8E9 g '

CANADA

Re: IEEE 802.16e D2 Dratft

Abstract To improve the closed loop MIMO

Purpose To incorporate the changes here propotethm802.16e D4 dratft.

Notice This document has been prepared to assist IEEA®O0Ris offered as a basis for discussion
and is not binding on the contributing individudl¢s organization(s). The material in this
document is subject to change in form and contiéet further study. The contributor(s)
reserve(s) the right to add, amend or withdraw niateontained herein.

Release The contributor grants a free, irrevocable licetasthe IEEE to incorporate material contained
in this contribution, and any modifications therdafthe creation of an IEEE Standards
publication; to copyright in the IEEE’s name anfEE Standards publication even though it
may include portions of this contribution; andle¢ tEEE’s sole discretion to permit others to
reproduce in whole or in part the resulting IEERrstards publication. The contributor also
acknowledges and accepts that this contribution loeapade public by IEEE 802.16.

Patent The contributor is familiar with the IEEE 802.16 t&a Policy and Procedures

Policy and <http://ieee802.org/16/ipr/patents/policy.htmlincluding the statement "IEEE standards may

Procedures include the known use of patent(s), including patgsplications, provided the IEEE receives

assurance from the patent holder or applicant vapect to patents essential for compliance
with both mandatory and optional portions of thansfard." Early disclosure to the Working
Group of patent information that might be relevemtthe standard is essential to reduce the
possibility for delays in the development processl ancrease the likelihood that the draft
publication  will be approved for publication. Pleas notify the Chair
<malilto:chair@wirelessman.o¥gas early as possible, in written or electroniarfpif patented
technology (or technology under patent applicatimight be incorporated into a draft standard
being developed within the IEEE 802.16 Working Grourhe Chair will disclose this
notification via the IEEE 802.16 web sitbtip://ieee802.0rg/16/ipr/patents/notices




2004-06-26 IEEE C802.16d-04/112r1

Closed-loop MIMO enhancement

1 Background

The closed-loop MIMO was introduced for optional 8Mhannels in IEEE802.16eD3. In this contributiae,
present a unified closed-loop MIMO frame work table more flexible schemes. MIMO transmission farma
and singling is generalized to allow variety MIMGhemes to operate by using the same air-interfasegia,
the basic transmission format are: (1) SM and (B)[3 with vector or matrix weighted full MIMO or &
MIMO transmission based on the 2 and 4 transmérards configurations.

Specific text changes

[ Add the following text into section 8.4.8.3.3 and 8.4.8.3.4]

For two transmit antenna the matrix weighted spanaltiplexing transmission, the following matris i
defined:

D:{V\ﬁsﬁ'wzsz}
WS WS,

For four transmit antenna the matrix weighted spatiultiplexing transmission, the following matis
defined:

WS HWS, TWS; tWS,

Eo| VI TWR TWS TS,
VS WS W S WS,
WS WS WS T WS

The matrix weight MxN SM transmission can be appte single user case reception case where N>=id or
the multi-user concurrent transmission cases, aa@x2x1, 4x4x1, 4x2x2, 4x3x2x1, where we denote:
number_of-tranmsit_antenna x number_of users x number_of recieve_antennas.

[ Add the following text into section 8.4.9.4.3.2]

8.4.5.4.12.1 COICH Enhanced Allocation IE Format

Table 298a. CQICH Enhanced allocation IE format

1
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Syntax Size (bits) Notes

CQICH_Enhanced_Alloc_IE() {

Extended DIUC 4 0x09

Length 4 Length in bytes of following fields

CQICH_ID variable Index to uniquely identify the CQICHaagce assigned to the
MSS

Period (=p) 5 A CQI feedback is transmitted on the CQICH every 2p framgs

Frame offset 3 The MSS starts reporting at the frame of which the number has
the same 3 LSB as the specified frame offset. If the current frame
is specified, the MSS should start reporting in 8 frames

Duration (=d) 3 A CQI feedback is transmitted on the CQI channels indexed py

the CQICH_ID for 10 x 2d frames. If d== 0, the CQI@&te-
allocated. If d == 111, the MSS should report until the BS
command for the MSS to stop.

Feedback_type 0000 = Fast DL measurement

0001 = Layer specific channel strengths

0010 = Antenna weight associated with specific antenna
0011 = MIMO mode and permutation zone feedback
0100 = 2x1 channel matrix

0101 = 2x2 channel matrix

0110 = 4x1 channel matrix

0111 = 4x2 channel matrix

1000 = 4x4 channel matrix

1001 = 4x1x2 Sub-MIMO SM

1010 = 4x1x1 Sub-MIMO S-STTD

1011 = 4x1x2 Sub-MIMO D-STTD

1100 = 4x1x2 Sub-MIMO SM/TxAA

1101 ~ 1111 reserved

CQICH_Num 4 Number of CQICHSs assigned to this CQICH_ID is
(CQICH _Num +1)

for (i=0;i<CQICH_Num;i++) {

Allocation index 6 Index to the fast feedback channel regioneddnl
uluc=0

}

if (Feedback_type 1=0011) { 5 00 = No MIMO and permutation mode feedback

MIMO _permutation_feedback 01 = the MIMO and permutation mode indication shall be

cycle } transmitted on the CQICH indexed by the CQICH_ID every 4
frames. The first indication is senton the 8th CQICH frame.
10 = the MIMO mode and permutation mode indication shall |be
transmitted on the CQICH indexed by the CQICH_ID every §
frames. The first indication is sent on the 8th CQICH frame.
11 = the MIMO mode and permutation mode indication shall pe
transmitted on the CQICH indexed by the CQICH_ID every 16
frames. The first indication is sent on the 16th CQICH &am

Padding . The padding bits is used to ensure the IE size is integdnerum

variable
of bytes.
CQICH 1D

The CQICH_ID uniquely identifies a fast feedback channel oelw&iMSS can transmit fast feedback information. With
this allocation, a one-to-one relationship is establishedesetthe CQICH_ID and the SS.

Feedback type



2004-06-26 IEEE C802.16d-04/112r1

This field specifies the types of the actual feedback informatio@QICH.
CQICH Num, Allocation index
if (Feedback_type == 0000 ) {
CQICH_Num = number of BS antennas
Allocation_indices are assigned to each numbered BS antennas}
elseif ((Feedback_type == 0001)&(STC==01)&(No. SS antenna3)$3* STC = STC field in STC_Zone_IE()
CQICH_Num =14
Allocation_indeces are assigned in the following order in tatir (1,1),(1,2),(2,1),(2,2)}
elseif ((Feedback_type == 0010) & (STC ==01)) {
CQICH_Num=1
Allocation index is assigned to 2nd BS antenna}
elseif ((Feedback_type == 0010) & (STC == 10)) {
CQICH_Num =3
Allocation indices are assigned to 2nd, 3rd and 4th antennas}
elseif (Feedback_type == 0011) {
CQICH_Num = number of BS antennas
Allocation indices are assigned to the top 2 or 4 modes selectd$ S}
elseif (Feedback_type == 0100) & (STC == 01)) {
CQICH_Num=1
Allocation indices are assigned to the channel elements}
elseif (Feedback type == 0101) & (STC ==01)) {
CQICH_Num =3
Allocation indices are assigned to the channel elements}
elseif (Feedback type == 0110) & (STC == 10)) {
CQICH_Num =3
Allocation indices are assigned to the channel elements}
elseif (Feedback_type == 0111) & (STC == 10)) {
CQICH_Num =7
Allocation indices are assigned to the channel elements}
elseif (Feedback_type == 1000) & (STC == 10)) {
CQICH_Num =15
Allocation indices are assigned to the channel elements}
elseif (Feedback type == 1001) & (STC == 10)) {
CQICH_Num =2
Allocation indices are assigned to the channel elements}
elseif (Feedback type == 1010) & (STC == 10)) {
CQICH_Num =2
Allocation indices are assigned to the channel elements}
elseif (Feedback_type == 1011) & (STC == 10)) {
CQICH_Num =3
Allocation indices are assigned to the channel elements}
elseif (Feedback_type == 1100) & (STC == 10)) {
CQICH_Num =14
Allocation indices are assigned to the channel elements}
end;
MIM O permutation feedback cycle
This field specifies the MIMO and permutation mode fast feedbgclie.

Table xxx Encoding of payload bits for Fast-feedbslot

Value Description

0b0000 STTD and PUSC/FUSC permutation
0b0001 STTD and adjacent-subcarrier permutation
0b0010 SM and PUSC/FUSC permutation
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0b0011 SM and adjacent-subcarrier permutation

0b0100 Closed-loop vector weighted STTD and PUSC/FUSC permutation
0b0101 Closed-loop vector weighted STTD adjacent-subcarrier permutation
0b0110 Closed-loop vector weighted SM and adjacent-subcarrier permutation
0b0111 Closed-loop matrix weighted SM and adjacent-subcarrier permutatio
0b1010 Sub-MIMO SM

0b1011 Sub-MIMO SM/TxAA

0b1100 Sub-MIMO S-STTD

0b1101 Sub-MIMO D-STTD

Ob1110-1111 Reserved




