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I. Introduction 
Both long term beamforming (LT-BF) and long term PMI (LT-PMI) are supported in the current AWD [1]. 
This contribution addresses three related issues in LT-BF and LT-PMI. 
1. Clarify the CQI definition for LT-BF and LT-PMI

2. Support of rank-2 in LT-BF and LT-PMI
3. Use rotation matrix in LT-BF rank-2 for improved performance

In case of LT-BF, ABS will firstly ask AMS to feedback transmit correlation matrix by sending Feedback Polling A-MAP IE. AMS will feedback transmit correlation matrix through either EMH or MMM. Then ABS will ask AMS to feedback CQI using Feedback Allocation A-MAP IE with the field “Long-term feedback Period(q)” equals to 0b00 and the field “MFM” equals to 0b100 or 0b111. AMS will feedback CQI through PFBCH. ABS will utilize the latest successively received transmit correlation matrix to calculate beamforming matrix to the AMS. AMS will assume that ABS will calculate beamforming matrix to AMS by using the latest transmit covariance matrix fed back by AMS and will calculate CQI accordingly.
In case of LT-PMI, ABS will ask AMS to feedback CQI and PMI using Feedback Allocation A-MAP IE with the field “Long-term feedback Period(q)” bigger than 0b00 and the field “MFM” equals to 0b100 or 0b111. AMS will feedback CQI and PMI through PFBCH and the first feedback is PMI. PMI is fed back once every 2q short term feedback opportunities. ABS will calculate beamforming matrix to AMS utilizing the latest PMI which is fed back by AMS. AMS will assume ABS will calculate beamforming matrix to AMS by using the latest PMI fed back by AMS and will calculate CQI accordingly.
Although the signaling part for the LT-BF and LT-PMI is clearly defined in D3, the CQI calculation part is not clearly documented. Thus it worth to add some description language in page 551, section 16.3.9.3.1.5, the major motivation is to help implementation.
It has been shown that rank-2 LT-BF is useful in reuse-3 system, due to high SINR range. However, comparing LT-BF rank-2 with OL-SU-MIMO rank-2, the LT-BF actually has a performance loss as shown in Fig. 1. This is due to the large eigen spread after applying the rank-2 eigen-vectors of the correlation matrix. With high code rate, the smaller eigen-mode will dominate the PER performance and cause a loss comparing to RBF SU-MIMO. Therefore, we propose to add a rotation matrix before the precoding matrix to make the SNR equal on the two streams, to improve the performance of LT-BF rank-2. 

Let R donate the transmit correlation matrix, in original LT-BF rank-2 transmission, we have
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Where V is the dominate eigen vectors of the correlation matrix R. With proposed rotation, we have 
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This contribution proposes CQI calculation text for LT-BF and LT-PMI in section 16.3.9.3.1.5 of P802.16m/D3 [1].
References
[1] Draft Amendment, P802.16m/D3, December 2009.
-------------------------------------------------- Text Change #1 starts------------------------------------------------
Make the following changes in section 16.3.9.3.1.5, page 551, line 52
Feedback format for MFM 0, 1, 4, 7
Feedback formats for MFM 0, 1, 4, and 7 are listed in Table 902. Short term report happens in every reporting period as defined in feedback allocation A-MAP IE, long term report will puncture short term report according to long term feedback period in feedback allocation A-MAP IE if q>0. There will be no long term report if q=0. If MFM=4 or 7 and q=0, ABS should ask AMS to feedback transmit correlation matrix using feedback polling A-MAP IE before asking AMS to feedback CQI using feedback allocation A-MAP IE. The long period report shall start by puncturing the first short period report if MFM=4 or 7 and q>0, or by puncturing the 2q-th short period report if MFM=0 or 1 and q>0, where q is defined in the feedback allocation A-MAP IE. The wideband CQI is one average CQI corresponding to the MIMO mode signaled by the combination MFM and STC rate, with averaging over the whole band. In the case where the number of DL frequency partitions FPCT>1, the wideband CQI is one average CQI over the corresponding frequency partition. When MFM=4 or 7 and q>0, AMS should calculate CQI assuming that ABS will calculate the beamforming matrix utilizing the latest PMI which is fed back to the ABS. When MFM=4 or 7 and q=0, AMS should calculate CQI assuming that ABS will calculate the beamforming matrix utilizing the latest successfully received transmit correlation matrix which is fed back to the ABS. For computing rank-2 CQI, AMS shall apply a rotated beamforming matrix 
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 is the beamforming matrix computed from the transmit correlation matrix and 
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 is the rotation matrix. 
Table 902 shows feedback formats for MIMO feedback mode 0, 1, 4, and 7 when Measurement Method Indication =0b0 in Feedback Allocation A-MAP IE (operation outside the open-loop region):
Table 902—Feedback formats for MFM 0, 1, 4, and 7(outside OL region)
	MFM
	FBCH
	Number of reports
	Report Period
	Feedback Fields
	Description/Notes

	0
	PFBCH
	2
	Short
	Wideband CQI and STC rate
	Joint encoding of CQI and STC rate Encoding type 0

	
	
	
	Long
	Wideband CQI and STC rate
	Joint encoding of CQI and STC rate Encoding type 0 Long term FPI for FFR

	1
	PFBCH
	2
	Short
	Wideband CQI and STC rate
	Joint encoding of CQI and STC rate Encoding type 0

	
	
	
	Long
	Wideband CQI and STC rate
	Joint encoding of CQI and STC rate Encoding type 0 Long term FPI for FFR

	4
	PFBCH
	2
	Short
	Wideband CQI
	STC rate = 1 and 2 Encoding type 0

	
	
	
	Long
	Wideband PMI
	PMI for rank 1 Encoding type 2
No Long report when q=0

	7
	PFBCH
	2
	Short
	Wideband CQI
	STC rate = 1 Encoding type 0

	
	
	
	Long
	Wideband PMI
	PMI for rank 1 Encoding type 2
No Long report when q=0


-------------------------------------------------- Text Change #1 ends-------------------------------------------------
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