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Proposal for MIMO feedback modes
David Mazzarese et Al.

Samsung Electronics

1. Introduction
This contribution proposes amendment text for MIMO, to be included in the IEEE 802.16m Amendment Working Document [1], subclause 15.3.7. We propose a definition of MIMO feedback modes in Table 671, along with a description of the MIMO operation for each sub-mode, indicated by DL control parameters and feedback parameters.

2. References
[1] IEEE 802.16m-09/0010r1a, “IEEE 802.16m Amendment Working Document (AWD)”, 2009-03-31.

[2] IEEE 802.16m-07/002r8, “802.16m System Requirements”, 2009-01-15.
[3] IEEE 802.16m-08/003r8, “The Draft IEEE 802.16m System Description Document”, 2009-04-10.
[4] IEEE 802.16m-08/004r5, “The IEEE 802.16m Evaluation Methodology Document”, 2009-01-15.
[5] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”, 2008-09-18.
3. Text proposal for inclusion in the 802.16m amendment
<Modify section “15.3.7.2.6.4. MIMO feedback modes” on line 62 page 75 as follows>

-------------------------------  Text Start  --------------------------------------------------- 
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 MS, and the MS will feedback information accordingly.
The description of MIMO feedback modes and corresponding supported MIMO transmission modes is shown in Table 671. The detailed description of feedback and MS processing are in the following subsections.
Table 671 – MIMO feedback modes for fast feedback channels
	Feedback mode
	Description
	Feedback content
	Type of RU
	Supported 
MIMO transmission mode

	Mode 0
	OL SU MIMO SFBC/SM (Diversity)
	1. STC Rate
2. Wideband CQI
	Diversity

(DRU, Mini-band based CRU)
	MIMO mode 0 and MIMO mode 1.

Flexible adaptation between the two modes

STC Rate = 1: SFBC CQI

STC Rate ≥ 2: SM CQI
In DRU: Mt=2 for SM.

In Miniband based CRU: Mt >=2 for SM

	Mode 1 
	OL SU
MIMO SM

(Diversity)
	1. STC Rate

2. Wideband CQI
	Diversity

(Mini-band based CRU)
	MIMO mode 1



	Mode 2
	OL SU
MIMO SM

(localized)
	1. STC Rate
2. Subband CQI

3. Subband Selection 
	Localized (Subband based CRU, Mini-band based CRU)
	MIMO mode 1


	Mode 3
	CL SU MIMO (localized)
	1. STC Rate

2. Subband CQI
3. Subband PMI

4.Subband selection 
[5. Wideband PMI]
6. Wideband correlation matrix
	Localized (Subband based CRU, Mini-band based CRU)
	MIMO mode 2

	Mode 4
	CL SU MIMO (Diversity)
	1. Wideband CQI
[2. Wideband PMI]
3. Wideband correlation matrix
	Diversity

(Mini-band based CRU)
	MIMO mode 2 (Mt=1)

	Mode 5
	OL MU MIMO
(localized)
	1. Subband CQI
2. Subband Selection 
3. Stream indicator


	Localized (Subband based CRU, Mini-band based CRU)
	MIMO mode 3

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

3. Subband Selection 
[4. Wideband PMI]
5. Wideband correlation matrix
	Localized (Subband based CRU, Mini-band based CRU)
	MIMO mode 4

	Mode 7 
	CL MU MIMO
(Diversity)
	1. Wideband CQI

[2. Wideband PMI]
3. Wideband correlation matrix
	Diversity 

(Mini-band based CRU)
	MIMO mode 4


The feedback of the quantized wideband correlation matrix shall be requested by the BS for operation with adaptive codebook-based feedback mode. The BS may request the feedback of the quantized wideband correlation matrix independently of the MIMO feedback mode requested in the FBCH_Alloc_IE. The quantized wideband correlation matrix may be used for wideband beamforming.
Notes: Subband CQI may consist of the Average CQI (Ave_CQI) among the best-M CQIs and the differential CQI.
3.1.1.1.1.1.1. MIMO feedback 0

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

MIMO feedback mode 0 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.

3.1.1.1.1.1.3. MIMO feedback 2

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 streams for SM. The subband CQI shall correspond to the selected rank.
3.1.1.1.1.1.4. MIMO feedback 3

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 streams for SM. The subband CQI shall correspond to the selected rank.
3.1.1.1.1.1.5. MIMO feedback 4

The MIMO feedback mode 4 is used for the CL SU MIMO using long-term beamforming with rank 1. In this mode, MS shall feedback the wideband CQI. The wideband CQI shall be estimated at the MS assuming long-term precoding at the BS. The channel state information may be obtained at the BS via the feedback of the correlation matrix. The feedback of a wideband PMI is TBD.

3.1.1.1.1.1.6. MIMO feedback 5

The MIMO feedback mode 5 is used for OL MU MIMO in localized permutation with frequency selective scheduling. In the mode, MS shall feedback the subband selection, stream indicator and the corresponding CQI.

3.1.1.1.1.1.7. MIMO feedback 6
The MIMO feedback mode 6 is used for CL MU MIMO in localized permutation with frequency selective scheduling. In the mode, MS 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.

3.1.1.1.1.1.8. MIMO feedback 7
The MIMO feedback mode 7 is used for CL MU MIMO in diversity permutation (long-term beamforming MU MIMO). In this mode, MS shall feedback the wideband CQI. The wideband CQI shall be estimated at the MS assuming long-term precoding at the BS. The channel state information may be obtained at the BS via the feedback of the correlation matrix. The feedback of a wideband PMI is TBD.
-------------------------------  Text End  --------------------------------------------------- 
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