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Proposed Text for Feedback Polling A-MAP IE (15.3.6.5.2.14) for the IEEE 802.16m/D2
Huaning Niu, Yuan Zhu, Alexei Davydov, Yang-seok Choi
Intel Corporation
Introduction
In this contribution, we propose to add the long term feedback period in Feedback Polling A-MAP IE to support correlation matrix transmission using MAC control message. 
1) References
[1] IEEE 802.16m/D2, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks Part 16: Air Interface for Broadband Wireless Access Systems Advanced Air Interface”, Oct 2009

Proposed Text
Instruction to editor;

Black text: existing D2 text

Red and strike out text: for deletion
Blue and underline text: for addition

--------------------------------Start of the text #1 ---------------------------------------- 
Make the following changes in section 15.3.6.5.2.14, page 397, Table 821
The information element shown in Table 821 is used by the ABS to schedule MIMO feedback transmission by the AMS. The AMS sends the MIMO feedback using a MAC control message or an extended header, depending on the requested feedback content.

If the feedback includes only the quantized transmit correlation matrix when the ABS is equipped with 2 or 4 transmit antennas, or only the wideband information for MIMO feedback modes 0, 1, 4 and 7, or only the subband information for 1 subband for MIMO feedback modes 2, 3, 5 and 6, then the MS shall use an extended header. No dedicated resource will be allocated for feedback header transmission. If the feedback includes only the quantized transmit correlation matrix when the ABS is equipped with 2 or 4 transmit antennas, then the MS can use either an extended header, or the MAC control message. When dedicated resource is allocated, the MS shall use the MAC control message. When no dedicated resource is allocated, the MS shall use the extended MAC header. In other cases, for the feedback of the quantized transmit correlation matrix when the ABS is equipped with 8 transmit antennas, or for the feedback of subband information for more than one subband for MIMO feedback modes 2, 3, 5 and 6, or for multi-BS feedback, the MS shall use a MAC control mes​sage. Dedicated resource allocation shall be allocated for MAC control message. In case of feedback for MIMO feedback modes 0, 1, 4 or 7, the MS shall feedback the CQI for FP0 if FPCT equals 1 or 4, or for FPk if FPCT is not equal to 1 or 4 3, where FPk is determined by k = floor(IDCell/255 256).

If MIMO_feedback_IE_type = 0b1, the AMS shall transmit using MIMO mode 0 if it has multiple transmit antennas, or using MIMO mode 1 with Mt=1 stream if it has a single transmit antenna. If MIMO_feedback_IE_type = 0b0, the AMS shall follows the MEF instruction in the IE.
 Table 685 - Feedback Polling A-MAP IE
	Syntax
	Size in bits
	Notes

	A-MAP IE Type {
	[4]
	Feedback_Polling_IE

	Allocation Duration (d)
	3
	The allocation is valid for 2(d–1) superframes starting from the superframe defined by allocation relevance. If d == 0b000, the pre-scheduled feedback header or MAC management message transmission is released. If d == 0b111, the pre-scheduled feedback header or MAC management message transmission shall be valid until the BS commands to release it.

	If (d ==0b000){
	
	

	    Resource Index
	11
	Confirmation of the resource index for a previously assigned persistent resource that has been deallocated

5 MHz: 0 in first 2 MSB bits + 9 bits for resource index

10 MHz: 11 bits for resource index

20 MHz: 11 bits for resource index

Resource index includes location and

 allocation size

	     HFA
	3
	HARQ feedback channel allocation for Feedback Channel De-allocation confirmation

	} else if (d != 0b000){
	
	

	Dedicated UL allocation
	1
	0b0: No dedicated UL resource is allocated. BS shall provide UL allocation for the MIMO feedback IE transmission through UL A-MAP IE at each designated transmitting frame defined by this IE.

0b1: Dedicated UL resource is included in this IE

	If (Dedicated UL allocation ==0b1){
	
	

	ISizeOffset
	5
	Offset used to compute burst size index

	Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index

10 MHz: 11 bits for resource index

20 MHz: 11 bits for resource index

Resource index includes location and allocation size

	}
	
	

	Period (p)
	3
	Transmit feedback header or MAC management message every 4p 2(p-1) frame. p=0b0 means no short term feedback

	Long term transmission period (q)
	3
	Transmit correlation Matrix every 2(q-1) superframe. Long period puncture short period. q=0b0 means no long term feedback 

	MIMO_feedback_IE_type
	1
	0b0: feedback for single-BS MIMO oper
ation
0b1: feedback for multi-BS MIMO operation

	If (MIMO_feedback_IE_type == 0b0){
	
	Single-BS MIMO feedback request

	   If (Dedicated UL allocation == 0b1){
	
	

	      MEF
	1
	MIMO encoder format

0b0: SFBC

0b1: Vertical encoding with Mt = 2 if Nt=2 or 4, or Mt = 1 if Nt=1

Non-adaptive precoding shall be used at the MS. Nt is the number of transmit antennas at the AMS.

	   }
	
	

	Transmit_Correlation_Matrix
	1
	0b0: feedback of the transmit correlation matrix is indicated by CM

0b1: feedback of the quantized BS transmit correlation matrix only

Transmit correlation matrix shall be feedback if CM = 0b1

	If (Transmit_Correlation_Matrix == 0b0
Period p>0b0){
	
	ABS requests AMS to feedback CQI And CSI for a specific MFM. 

	    MaxMt
	Variable

1 or 2
	Variable number of bits - depends on number of transmit antenna Nt
If Nt=2 (SU-MIMO and MU-MIMO):

0b0: 1

0b1: 2

If Nt=4 (SU-MIMO and MU-MIMO):

0b00: 1

0b01: 2

0b10: 3

0b11: 4

If Nt=8 (SU-MIMO):

0b000: 1

0b001: 2

0b011: 4

0b111: 8
If Nt=8: (MU-MIMO):
0b00: 1

0b01: 2

0b10: 3

0b11: 4



	    MFM
	3
	MIMO Feedback Mode for which the AMS shall feedback CQI and CSI to the ABS

	    If (MFM = 2, 3, 5, 6) {
	
	Feedback of CQI and CSI for localized resource units

	    Num_best_subbands
	3
	0b000: report all subbands

0b001~0b111: Number of best subbands to report

1< Num_best_subbands ≤ Nsub

	    }
	
	

	    If (MFM == 3,4,6,7) {
	
	CL SU and MU MIMO

	    CM
	[TBD]
	[TBD]

	    CS
	1
	0b0: report PMI from the base codebook 
0b1: report PMI from the codebook subset

	    }
	
	

	    If(MFM=0, 1, 2, 5){
	
	

	    Measurement Method Indication
	1
	0b0: Use the midamble for CQI measurements

0b1: Use pilots in OL region with MaxMt streams for CQI measurements

	    }
	
	

	}
	
	

	Else {
	
	Multi-BS MIMO feedback request

	TRU
	2
	Target RU indicating which RUs or which type of RU to work on for feedback
0b00: Latest best subbands reported for single BS MIMO
0b01: Whole bandwidth

0b10: FFR partition 0

0b11: boosted FFR partition

	ICT
	2
	0b00: PMI restriction for single-BS precoding;

0b01: PMI recommendation for single-BS precoding;

0b10: CL-MD for multi-BS precoding;

0b11: Co-MIMO for multi-BS precoding;



	CS
	1
	0b0: report PMI from the base codebook

0b1: report PMI from the codebook subset

	N_multiBS_reports
	3
	N_multiBS_reports indicates the number of reports.

	If (ICT = 0b10 or 0b11) {
	
	

	CPI
	1
	Concatenating PMI Feedback indication;

0b0: feedback CPMI for N_multiBS_reports-1 diversity set members;

0b1: no feedback CPMI

	   If (ICT = 0b11) {
	
	

	      MaxUser
	2
	Maximum number of users supported in Co-MIMO in the same resource. 
0b00: 2 users

0b01: 3 users

0b10: 4 users

0b11: reserved

	      }
	
	

	}
	
	

	 }
	
	

	}
	
	

	Reserved
	1
	

	Padding
	variable
	Padding to reach byte boundary

	MCRC
	[16]
	16 bit CRC masked by Station ID


A 16 bit CRC is generated based on the contents of the Feedback Polling A-MAP IE. The CRC is masked by the Station ID. 

-------------------------------  End of Text Proposal  ---------------------------------------------------
--------------------------------Start of the text #2 ---------------------------------------- 
Make the following changes in section 15.2.3.33, page 79, Table 700

15.2.3.33 AAI_SingleBS_MIMO_FBK
The AAI_SingleBS_MIMO_FBK message format is defined in Table 700. This message is used by AMS as a response to a Feedback Polling A-MAP IE requesting to feedback the subband information for MFM 2, 3, 5 or 6. It is also used for the feedback of the transmit correlation matrix when the ABS is equipped with 8 transmit antennas.

Table 700. AAI_SingleBS_MIMO_FBK message format
	Syntax
	Size (bits)
	Notes

	AAI_SingleBS_MIMO_FBK_Message_Format {
	
	

	Management Message Type = xx
	
	

	If (Transmit_Correlation_Matrix == 1 
Long term feedback period > 0b0){
	
	Only for 8Tx

	   For (i=1; i ≤ Nt; i++){
	
	

	       i-th diagonal entry of correlation matrix
	1
	As defined in Table 713

	       For (j=i+1; j ≤ Nt; j++){
	
	

	            (i,j)-th entry of correlation matrix
	4
	As defined in Table 714

	        }
	
	

	    }
	
	

	}else (Period > 0b0) {
	
	

	MFM_bitmap
	4
	Bitmap to indicate the MFMs for which the AMS is sending feedback. It shall be consistent with the MFM requested in a Feedback Polling IE. Only MFM 2, 3, 5 and 6 are allowed.

	If (LSB #0 MFM_bitmap == 1){
	
	MFM 2 as specified in Feedback Polling A-MAP IE

	   Best_subbands_bitmap
	Nsub
	Bitmap with Num_best_subbands 1’s

	STC_Rate
	1 to 3
	STC_Rate for MFM 2, according to MaxMt

	   For (m=0; m < Num_best_subbands; m ++){
	
	

	       Subband CQI
	4
	MCS of m-th subband in bitmap

	   }
	
	

	}
	
	

	If (LSB #1 MFM_bitmap == 1){
	
	MFM 3 as specified in Feedback Polling A-MAP IE

	   Best_subbands_bitmap
	Nsub
	Bitmap with Num_best_subbands 1’s

	   STC_Rate
	1 to 3
	STC_Rate for MFM 3, according to MaxMt

	   For (m=0; m < Num_best_subbands; m ++){
	
	

	       Subband CQI
	4
	MCS of m-th subband in bitmap

	       Subband PMI
	3 to 6
	PMI of m-th subband in bitmap, according to CM and CS
Standard codebook is used when STC rate > 1, transformation codebook is used when STC rate = 1 

	   }
	
	

	}
	
	

	If (LSB #2 MFM_bitmap == 1){
	
	MFM 5 as specified in Feedback Polling A-MAP IE

	   Best_subbands_bitmap
	Nsub
	Bitmap with Num_best_subbands 1’s

	   For (m=0; m < Num_best_subbands; m ++){
	
	

	       Subband CQI
	4
	MCS of m-th subband in bitmap

	       Stream index
	1 to 3
	Best stream index of m-th subband in bitmap, according to CS and MaxMt


	   }
	
	

	}
	
	

	If (LSB #3 MFM_bitmap == 1){
	
	MFM 6 as specified in Feedback Polling A-MAP IE

	   Best_subbands_bitmap
	Nsub
	Bitmap with Num_best_subbands 1’s

	   For (m=0; m < Num_best_subbands; m ++){
	
	

	       Subband CQI
	4
	MCS of m-th subband in bitmap

	       Subband PMI
	3 to 6
	PMI of m-th subband in bitmap  chosen from transformation codebook, according to CM and CS


	   }
	
	

	 }
	
	

	If ((LSB #1 MFM_bitmap == 1) or (LSB #3 MFM_bitmap == 1)){
	
	MFM 3 or MFM 6

	 If (CM == 0b1){ [TBD]
	
	

	   For (i=1; i ≤ Nt; i++){
	
	

	       i-th diagonal entry of correlation matrix
	1
	As defined in Table 713

	       For (j=i+1; j ≤ Nt; j++){
	
	

	            (i,j)-th entry of correlation matrix
	4
	As defined in Table 714

	        }
	
	

	    }
	
	

	  }
	
	

	 }
	
	

	}
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