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Proposal on CQI for Sounding Based MIMO (Section 16.3.7 of the IEEE 802.16m/D3)
Alexei Davydov, Huaning Niu, Yuan Zhu
Intel Corporation 
1. Introduction
For sounding based DL MIMO the ABS can measure the DL channel response, but there is no information about interference level at the AMS. To assist operation of DL MIMO with sounding based beam forming CQI feedback from AMS is required. 

2. Problem Statement
In contrast to codebook based precoding, AMS doesn’t have information about type of the beam forming used at the ABS in sounding based DL MIMO. So, it is not possible for AMS to feedback the ‘correct’ CQI value for that mode. It should be noted that channel response is known at the ABS and only interference level is required. A simple approach to provide such information to the ABS is to use wideband CQI metric using MFM = 0. The interference level in this case can be deduced by the ABS from the reported in straightforward way. 
3. Text proposal for inclusion in the 802.16m/D4
--------------------------------------------------  Text Start #1  ------------------------------------------------
{Modify text on page 456, line 14, section 16.3.7.2.5.4 as follows}
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 0 may also be used for CQI feedback for sounding based beamforming defined in section 16.3.7.2.5.7. The AMS shall estimate the wideband CQI for SFBC mode (MaxMt = 0b00), and report the CQI.
--------------------------------------------------  Text End #1  ------------------------------------------------
--------------------------------------------------  Text Start #2  ------------------------------------------------
{Modify contents of Table 839 specified on page 457, line 2, section 16.3.7.2.5.5 as follows}
Table 839—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)

Sounding based CL SU and MU MIMO
	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 NLRU: Mt >= 2 for SM

For sounding based CL SU MU MIMO, STC Rate = 1: SFBC CQI
	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 <= 4
	MIMO mode 5
STC Rate = 1/2

	...
	...
	...
	...
	...

	7 
	CL MU MIMO (Diversity: NLRU)
	1. Wideband CQI
2. Wideband PMI
3. Wideband correlation matrix
	MIMO mode 4
	N/A 


--------------------------------------------------  Text End #2  ------------------------------------------------
--------------------------------------------------  Text Start #3  ------------------------------------------------
With an MFM supporting SU MIMO operation, MaxMt indicates the maximum STC rate allowed in the feedback report of the AMS. The ABS also uses MaxMt to make sure that the STC rate feedback is in accordance to STC rate for the AMS. For an MFM requesting OL MIMO feedback for operation with a diversity allocation, setting MaxMt = 2 enforces feedback for DLRU, otherwise the AMS may feedback STC rate up to 4. With MFM 0, MaxMt=1 indicates that the AMS shall feedback the wideband CQI for SFBC.

--------------------------------------------------  Text End #3  ------------------------------------------------







  


