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Introduction
Feedback of MIMO channel state information without the use of a fast feedback channel has benefits, since it allows to take advantage of link adaptation on the uplink and it doesn't have stringent size constraints. So 802.16m should be equipped with IEs for single-BS MIMO feedback and multi-BS MIMO feedback using MAC messages.
This contribution proposes to move the MIMO channel feedback header currently in D1 to MAC control messages and extended headers for the feedback of the single-BS MIMO and multi-BS MIMO feedback information. The use of a header for MIMO feedback is not appropriate, since it would complicate the usage of GMH and CMH, and possibly require to re-design the GMH and CMH. We define the MIMO feedback IE to be sent in the AAI_SingleBS_MIMO_FBK and AAI_MultiBS_MIMO_FBK MAC control messages, or using extended headers for fixed-length feedback contents such as transmit correlation matrix and wideband CQI.
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Text proposal for inclusion in the 802.16m amendment

<< Delete section 15.2.2.1.3 MIMO channel feedback header, and its contents >>
-------------------------------  Start of Text Proposal 1 ---------------------------------------------------
15.2.2.1.3 MIMO channel feedback header

The header shown in Table 656 includes MIMO channel feedback header.
Table 656—AAI_FFR-REP message format
	Syntax
	Size

(bit)
	Notes

	if (ICT == 0b00, 0b01, 0b10, 0b10 or 0b11) {
	
	ICT is defined in Feedback Polling A-MAP IE


	if (ICT ==0b10 or 0b11){
	
	Co-MIMO or CL-MD

	    CQI
	[4]
	

	}
	
	

	for (i = 1; i <= N_multiBS_reports; i++) {
	
	

	   Temp_BSID
	[TBD]
	Diversity set member ID

	   PMI
	[3 to 6]
	PMI from the rank-1 base codebook [or base codebook subset]

	If (ICT==0b00 or 0b01) {
	
	

	Additional measurement metric
	
	

	   PMI_coordination_subset
	[1]
	Set of PMIs from the rank-1 base codebook or base codebook subset

	}
	
	

	If (ICT==0b10 or 0b11 ) {
	
	ICT is defined in Feedback Polling A-MAP IE

	
	
	

	If (CPI == 0b0){
	
	CPI is defined in Feedback Polling A-MAP IE

	   CPMI
	[TBD]
	Concatenating PMI for neighboring cells 

	}
	
	

	}
	
	

	}
	
	

	}
	
	


-------------------------------  End of Text Proposal 1  ---------------------------------------------------
<< Add two rows at the end of Table 675 on page 29 line 53 in section 15.2.4 >>
-------------------------------  Start of Text Proposal 2 ---------------------------------------------------
15.2.4 MAC Control messages
Table 675—MAC Control Messages
	Message name
	Message description
	Connection

	…
	…
	…

	AAI_SingleBS_MIMO_FBK
	Single-BS MIMO feedback
	Basic

	AAI_MultiBS_MIMO_FBK
	Multi-BS MIMO feedback
	Basic


-------------------------------  End of Text Proposal 2  ---------------------------------------------------
<< Add two rows at the end of Table 658 on page 11 line 4 in section 15.2.2 >>
-------------------------------  Start of Text Proposal 3 ---------------------------------------------------
15.2.2.2 Extended header formats
Table 658—Description of Extended Header Types
	Extended Header Types
	Names
	Description

	-
	Fragmentation and packing extended header
	See 15.2.2.2.1

	TBD
	Fragmentation extended header
	See 15.2.2.2.2

	TBD
	Multiplexing extended header
	See 15.2.2.2.4

	TBD
	Sleep Control extended header
	See <<<15.2.3.x>>>

	TBD
	Correlation matrix feedback extended header
	See 15.2.2.2.7

	TBD
	MIMO feedback extended header
	See 15.2.2.2.8

	TBD
	Reserved
	


-------------------------------  End of Text Proposal 3  ---------------------------------------------------
<< Create section “15.2.2.2.7 Correlation matrix feedback extended header” under section “15.2.2 Extended header formats” on page 21 line 58 >>

-------------------------------  Start of Text Proposal 4 ---------------------------------------------------
15.2.2.2.7 Correlation Matrix Feedback Extended Header (CMFEH)

This Correlation matrix feedback extended header format is defined in Table X1. This header may be used by AMS as a response to a Feedback Polling A-MAP IE requesting to feedback only the quantized transmit correlation matrix when the ABS is equipped with 2 or 4 transmit antennas.
Table X1 - Correlation matrix feedback extended header format

	Syntax
	Size (bits)
	Notes

	CMFEH() {
	
	

	LAST
	1
	Set to “1” if last EH, else, set to “0”

	Type
	TBD
	CMFEH type

	   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

	        }
	
	

	    }
	
	

	}
	
	


-------------------------------  End of Text Proposal 4  ---------------------------------------------------
<< Create section “15.2.2.2.8 Correlation matrix feedback extended header” under section “15.2.2 Extended header formats” on page 21 line 58 >>

-------------------------------  Start of Text Proposal 5 ---------------------------------------------------
15.2.2.2.8 MIMO feedback extended header (MFEH)

This MIMO feedback extended header format is defined in Table X2. This header is used by AMS as a response to a Feedback Polling A-MAP IE requesting to feedback only the wideband information for MFM 0, 1, 4 or 7, or only the subband information for one subband for MFM 2, 3, 5 or 6.
Table X2 – MIMO feedback extended header format

	Syntax
	Size (bits)
	Notes

	MFEH() {
	
	

	LAST
	1
	Set to “1” if last EH, else, set to “0”

	Type
	TBD
	MFEH type

	MFM
	3
	

	If (MFM == 0 or 1){
	
	

	Wideband CQI
	4
	

	Wideband STC rate
	1 to 2
	Depending on MaxMt

	}
	
	

	If (MFM == 4 or 7){
	
	

	Wideband CQI
	4
	

	Wideband PMI
	3 to 6
	Depending on Nt and CS

	}
	
	

	If (MFM == 2){
	
	

	Subband index
	3 to 5
	Depending on bandwidth

	Subband CQI
	4
	

	Subband STC rate
	1 to 3
	Depending on MaxMt

	}
	
	

	If (MFM == 3){
	
	

	Subband index
	3 to 5
	Depending on bandwidth

	Subband CQI
	4
	

	Subband STC rate
	1 to 3
	Depending on MaxMt

	Subband PMI
	3 to 6
	Depending on Nt and CS

	}
	
	

	If (MFM == 5){
	
	

	Subband index
	3 to 5
	Depending on bandwidth

	Subband CQI
	4
	

	Subband stream index
	1 to 3
	Depending on MaxMt

	}
	
	

	If (MFM == 6){
	
	

	Subband index
	3 to 5
	Depending on bandwidth

	Subband CQI
	4
	

	Subband PMI
	3 to 6
	Depending on Nt and CS

	}
	
	

	}
	
	


-------------------------------  End of Text Proposal 5  ---------------------------------------------------
<< Create section “15.2.6.31 AAI_SingleBS_MIMO_FB” under section “15.2.6 AAI MAC Management Messages” on page 86 line 48 >>
-------------------------------  Start of Text Proposal 6 ---------------------------------------------------
15.2.6 AAI MAC Management Messages
…
15.2.6.31 AAI_SingleBS_MIMO_FBK
The AAI_SingleBS_MIMO_FBK message format is defined in Table Y1. 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 Y1. 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){
	
	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{
	
	

	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

	   }
	
	

	}
	
	

	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, 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

	        }
	
	

	    }
	
	

	  }
	
	

	 }
	
	

	}
	
	


-------------------------------  End of Text Proposal 6 ---------------------------------------------------
<< Create section “15.2.6.32 AAI_MultiBS_MIMO_FBK” under section “15.2.6 AAI MAC Management Messages” on page 86 line 48 >>
-------------------------------  Start of Text Proposal 7 ---------------------------------------------------
15.2.6 AAI MAC Management Messages
…
15.2.6.32 AAI_MultiBS_MIMO_FBK
The AAI_ MultiBS _MIMO_FBK message format is defined in Table Y2. This message is used by AMS as a response to a Feedback Polling A-MAP IE requesting multi-BS MIMO feedback.
Table Y2. AAI_MultiBS_MIMO_FBK message format
	Name
	Length

(bit)
	Description

	AAI_MultiBS_MIMO_FBK_Message_Format {
	
	

	Management Message Type = xx
	
	

	if (ICT ==0b10 or 0b11){
	
	Co-MIMO or CL-MD

	    CQI
	4
	

	}
	
	

	for (i = 1; i <= N_multiBS_reports; i++) {
	
	

	   Temp_BSID
	[TBD]
	Diversity set member ID

	   PMI
	3 to 6
	PMI from the rank-1 base codebook or base codebook subset

	If (ICT==0b00 or 0b01) {
	
	

	       Additional measurement metric
	[TBD]
	[TBD]

	       PMI_subset_size
	1
	Indication whether 1 PMI or a PMI set is feedback

0b0: 1 PMI

0b1: multiple PMIs

	      If (PMI_subset_size == 0b1){
	
	

	          PMI_coordination_subset
	1
	Set of PMIs from the rank-1 base codebook or base codebook subset
0b0: correlation level n1 (cf Table 54)
0b1: correlation level n2 (cf Table 54)

	   }
	
	

	}
	
	

	If (ICT==0b10 or 0b11 ) {
	
	ICT is defined in Feedback Polling A-MAP IE

	   If (CPI == 0b0){
	
	CPI is defined in Feedback Polling A-MAP IE

	         CPMI
	[TBD]
	Concatenating PMI for neighboring cells.

	   }
	
	

	}
	
	

	 }
	
	

	}
	
	

	}
	
	


-------------------------------  End of Text Proposal 7  ---------------------------------------------------
















































































































  


