
IEEE C80216m-09/2252r2

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Proposed Modifications to the MIMO feedback modes (15.3.7.2.5.4)

	Date Submitted
	2009-11-06

	Source(s)
	David Mazzarese, Heewon Kang, Hokyu Choi
Samsung Electronics
Wookbong Lee, Bin-Chul Ihm
LG Electronics
	d.mazzarese@samsung.com
wbong@lge.com

*<http://standards.ieee.org/faqs/affiliationFAQ.html>

	Re:
	P802.16m/D2 LB30a

	Abstract
	This contribution proposes changes to the table of MIMO feedback modes.

	Purpose
	To be discussed and adopted by TGm for the 802.16m Advanced Air Interface (Draft 2)

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

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

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Proposed Modifications to the MIMO feedback modes (15.3.7.2.5.4)
David Mazzarese et Al.

Samsung Electronics
Wookbong Lee, Bin-Chul Ihm

LG Electronics

Introduction
"wideband correlation matrix" is shown as part of the feedback content for MFM 3, 6 and 7. However, according to the feedback formats defined in 15.3.9.3.1.4, there is no feedback of wideband correlation matrix related with MFM 3, 6 and 7. The feedback of the wideband correlation matrix is not allocated by MFM 3, 6 and 7 neither in the Feedback Allocation A-MAP IE nor in the Feedback Polling A-MAP IE. So “wideband correlation matrix” should be deleted from the feedback content of MFM 3, 6 and 7.

Text proposal for inclusion in the 802.16m amendment

<Modify Table 831 on line 1 page 414 in section 15.3.7.2.5.4 (MIMO feedback modes) as follows>
15.3.7.2.5.4 MIMO feedback modes

Each MIMO transmission mode can be supported by one or several MIMO feedback modes. When allocating a feedback channel, the MIMO feedback mode shall be indicated to the AMS, and the AMS will feedback information accordingly.

The description of MIMO feedback modes and corresponding supported MIMO transmission modes is shown in Table 831. The detailed description of feedback and AMS processing are in the following subsections.

The feedback of the quantized wideband correlation matrix shall be requested by the ABS for operation with transformation codebook-based feedback mode using the Feedback Polling A-MAP IE. The ABS may request the feedback of the quantized wideband correlation matrix independently of the MIMO feedback mode requested in the FBCH_Alloc_IE Feedback Allocation A-MAP IE. The quantized wideband correlation matrix may be used for wideband beamforming.

MIMO feedback mode 0 is used for the OL-SU SFBC and SM adaptation in diversity permutation. The AMS estimates the wideband CQI for both SFBC and SM, and reports the CQI and STC Rate. STC Rate 1 means SFBC with precoding and STC Rate 2 means rank-2 SM with precoding.

MIMO feedback mode 1 is used for the OL-SU SM with rank adaptation in diversity permutation. The transmission rank is determined by the STC Rate. STC Rate 1 means the rank-1 precoding.

MIMO feedback mode 2 is used for the OL-SU SM in localized permutation for frequency selective scheduling. The STC Rate indicates the preferred number of MIMO streams for SM. The subband CQI shall correspond to the selected rank.
Table 831 – MIMO feedback modes
	MIMO Feedback mode
	Description and type of RU
	Feedback content
	Supported

MIMO transmission mode outside the OL region (when Measurement Method Indication = 0b0)
	Supported

MIMO transmission mode inside the OL region (when Measurement Method Indication = 0b1)

	0
	OL SU MIMO SFBC/SM (Diversity: DLRU, NLRU)
	1. STC Rate
2. Wideband CQI
	MIMO mode 0 and MIMO mode 1. Flexible adaptation between the two modes

STC Rate = 1: SFBC CQI

2 ≤ STC Rate ≤ 4: SM CQI
In DLRU: Mt=2 for SM.

In Miniband based SLRU NLRU: Mt≥2 for SM
	MIMO mode 0 and MIMO mode 1. Flexible adaptation between the two modes

STC Rate = 1: SFBC CQI

STC Rate = 2: SM CQI
In DLRU only.

	1
	OL SU
MIMO SM

(Diversity: NLRU)
	1. STC Rate

2. Wideband CQI
	MIMO mode 1
1 ≤ STC Rate ≤ 4


	MIMO mode 5

STC Rate = 1/2

	2
	OL SU
MIMO SM

(localized: SLRU)
	1. STC Rate
2. Subband CQI

3. Subband Selection 
	MIMO mode 1
1 ≤ STC Rate ≤ 8
	MIMO mode 5

STC Rate = 1/2

	3
	CL SU MIMO (localized: SLRU)
	1. STC Rate

2. Subband CQI
3. Subband PMI

4.Subband selection 
5. Wideband correlation matrix
	MIMO mode 2
1 ≤ STC Rate ≤ 8
	N/A

	4
	CL SU MIMO (Diversity: NLRU)
	1. Wideband CQI
2. Wideband PMI

3. Wideband correlation matrix
	MIMO mode 2 (Mt Mt =1)
	N/A

	5
	OL MU MIMO
(localized: SLRU)
	1. Subband CQI
2. Subband Selection 
3. MIMO stream indicator
	MIMO mode 3
	MIMO mode 3

	6
	CL MU MIMO
(localized: SLRU)
	1. Subband CQI
2. Subband PMI

3. Subband Selection 
[4. Wideband PMI]

5 4. Wideband correlation matrix
	MIMO mode 4
	N/A

	7 
	CL MU MIMO
(Diversity: SLRU, NLRU)
	1. Wideband CQI

2. Wideband PMI
3. Wideband correlation matrix
	MIMO mode 4
	N/A


MIMO feedback mode 3 is used for the CL-SU SM in localized permutation for frequency selective scheduling. The STC Rate indicates the preferred number of MIMO streams for SM. The subband CQI shall correspond to the selected rank.

The MIMO feedback mode 4 is used for the CL SU MIMO using wideband beamforming with rank 1. In this mode, AMS shall feedback the wideband CQI. The wideband CQI shall be estimated at the AMS assuming short-term or long-term precoding at the ABS, according to the feedback period. The channel state information may be obtained at the ABS via the feedback of the correlation matrix, or via the feedback of the wideband PMI.
The MIMO feedback mode 5 is used for OL MU MIMO in localized permutation with frequency selective scheduling. In the mode, AMS shall feedback the subband selection, MIMO stream indicator and the corresponding CQI.

The MIMO feedback mode 6 is used for CL MU MIMO in localized permutation with frequency selective scheduling. In the mode, AMS shall feedback the subband selection, corresponding CQI and subband PMI. The subband CQI refers to the CQI of the best PMI in the subband. Rank-1 base codebook (or its subset) is used to estimate the PMI in one subband.

The MIMO feedback mode 7 is used for CL MU MIMO in diversity permutation using wideband beamforming MU MIMO. In this mode, AMS shall feedback the wideband CQI. The wideband CQI shall be estimated at the AMS assuming short-term or long-term precoding at the ABS, according to the feedback period. The channel state information may be obtained at the ABS via the feedback of the correlation matrix. or via the feedback of the wideband PMI.

  


