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Jisoo Park, Namsuk Lee, Sookjin Lee, Yongseouk Choi, Nakwoon Sung, Jaesun Cha
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1. Introduction
This contribution proposes the text changes to Feedback Polling A-MAP IE defined in the current 802.16m draft [1]. The ABS schedules MIMO feedback transmission by the AMS according to the requested feedback information through this Feedback Polling A-MAP IE. At last meeting, there were several changes for resource allocation/de-allocation and feedback content allocation of MIMO feedback mode in [2]. Specially, it was proposed and accepted that the MIMO feedback of the transmit correlation matrix and any MIMO feedback mode can be jointly allocated and multiple allocation of MIMO feedback modes with a single IE in the same frame and AAI subframe index can be enabled by MFM_bitmap. In addition, the rules of the short feedback period (p) and long feedback period (q) setting, uplink HARQ retransmission and ACID reservation for MIMO feedback in extended header or MAC control message were specified in draft standard. As this reason, we should consider the follows.
< HARQ process for MIMO feedback >

When (p > 0 and q > 0) and short and long period feedback reports coincide in the same frame, we should consider the selection of an ACID between two ACIDs and resource re-assignment as following, since both the short and long period feedback contents should be sent in the same burst.
· For ACID
An ACID of the combined burst should be specified in this case between the two reserved ACIDs. Although two ACIDs are reserved for MIMO feedback, first ACID is preferred by this contribution in this case.
· For resource re-assignment
The resource size of the combined MIMO feedback reports may be different from that of each period feedback burst by the resource index in A-MAP IE. So, the resource re-assignment with UL Basic Assignment A-MAP IE may be necessary for the combined MIMO feedback reports in this case.
< MIMO feedback messages >

· Extended headers

In draft standard, since it is specified that the extended headers shall not be present in a MAC PDU without payload, then AMS may not send the MIMO feedbacks using the extended header by the stand-alone format. Specially, if a dedicated UL allocation with designated resource index is reserved for the MIMO feedback, the extended header such as MIMO Feedback Extended Header (MFEH) and Correlation Matrix Feedback Extended Header (CMFEH) cannot be sent to by AMS.
So, we should consider that the contents of extended headers for MIMO feedback are moved to the type of MAC signaling header in order to send it by the stand-alone MAC PDU and MIMO feedback extended headers are removed. As this reason, we propose the text changes related to MIMO feedback extended headers by another contribution document.
· MAC control message: AAI_SingleBS_MIMO_FBK
In draft standard, since it is specified that the MIMO feedback of the transmit correlation matrix and any MIMO feedback mode can be jointly allocated and multiple allocation of MIMO feedback modes with a single A-MAP IE in the same frame and same AAI subframe index can be enabled by MFM_bitmap, we can consider to revise AAI_SingleBS_MIMO_FBK in order to include feedback contents of multiple allocation for the transmit correlation matrix with Nt = 8 and MFM 0, 1, 4, or 7 as well as MFM 2, 3, 4, or 6.
This can reduce the overhead for the multiple feedback transmission without packing multiple MAC PDUs of feedback headers. As this reason, we propose the text changes related to the MIMO feedback AAI_SingleBS_MIMO_FBK message by another contribution document.
2. Proposal
In this contribution, it is proposed to the text changes to be related to HARQ process for the retransmission of MIMO feedback and the combined allocation of short and long period feedback including some editorial corrections.
3. References
[1] IEEE P802.16m/D4, “Draft Amendment to IEEE Standard for Local and Metropolitan Area Networks- Part 16: Air Interface for Broadband Wireless Access Systems,” February 3, 2010.
[2] David Mazzarese, Sangheon Kim, Hokyu Choi, Heewon Kang, Jisoo Park, Namsuk Lee, Sookjin Lee, Yongseouk Choi, Nakwoon Sung, “Proposed changes to the feedback polling A-MAP IE (16.3.6),” C802.16m-09/2799r3, January 12, 2010.
4. Proposed Changes for inclusion in the 802.16m/D4
[Added texts and figures marked in blue font with underline and removed texts and figures marked in red font with strikeout]
------------------------------------------------------ Start of the Text -------------------------------------------------------
[Remedy: the text changes for section 16.3.6.5.2.4.11 Feedback Polling A-MAP IE on line 16, page 511 as follows]
The information element shown in Table 827 is used by the ABS to schedule MIMO MIMO feedback transmission by the AMS. The AMS sends the MIMO feedback using a MAC control message or an extended a signaling header, depending on the requested feedback content.

When the Polling_sub_type bit is set to 0b0, a dedicated UL allocation is included in this IE. The dedicated UL allocation shall be used by the AMS to transmit feedback at the designated feedback transmission frame defined by this IE. When the Polling_sub_type bit is set to 0b1, no dedicated UL allocation is included. Instead, at the designated transmission frame defined by this IE, the AMS shall compose the feedback, and the ABS shall either include a UL allocation for the transmission using UL Basic Assignment A-MAP IE or UL Subband Assignment A-MAP IE, or the AMS shall transmit in a dedicated UL allocation assigned by a previous Feedback Polling A-MAP IE with feedback periods designating the same transmission frames.

The AMS shall send the feedback in an extended a signaling header or MAC control message when the following feedback information is requested:

-
wideband information for MIMO feedback modes 0, 1, 4 and 7

-
subband information for 1 subband for MIMO feedback modes 2, 3, 5 and 6

The AMS shall send the feedback in a MAC control message when the following feedback information is requested:

-
subband information for more than one subband for MIMO feedback modes 2, 3, 5 and 6

-
multi-BS feedback

The coefficients of the quantized transmit correlation matrix should be feedback in Correlation Matrix Feedback Extended Report Header (CMFEH CMFRH) when no AAI_SingleBS_MIMO_FBK message is sent in the same packet if the ABS is equipped with 2 or 4 transmit antennas. Otherwise, the coefficients of the quantized transmit correlation matrix should be feedback in AAI_SingleBS_MIMO_FBK message. The coefficients of the quantized transmit correlation matrix shall be feedback in AAI_SingleBS_MIMO_FBK message if the ABS is equipped with 8 transmit antennas.
In case of feedback for MIMO feedback modes 0 with Measurement Method Indication = 0b0, and MIMO feedback modes 4 or 7, the AMS shall feedback the CQI for FP0 if FPS0>0, or for FPk if FPS0 = 0 FPS0 > 0, where FPk is determined by k = floor(IDCell/256) )+1 for FPCT=3 or k = floor(IDcell/384)+1 for FPCT=2.
Table 827– Feedback Polling A-MAP IE
	Syntax
	Size (bits)
	Notes

	Feedback_Polling_A-MAP_IE(){
	
	

	A-MAP IE Type
	4
	Feedback Polling A-MAP IE

	Polling_sub_type
	1
	0b0: uplink resource allocation or de-allocation.

0b1: feedback mode allocation or de-allocation.

	If (Polling_sub_type == 0b0){
	
	

	    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 transmission is released. If d == 0b111, the pre-scheduled feedback header transmission shall be valid until the ABS commands to release it.

	    If (d ==0b000){
	
	Feedback de-allocation

	       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

	       Polling_deallocation_bitmap
	3
	

	        HFA
	3
	HARQ feedback channel allocation to acknowledge the successful detection of this IE.

	  } else if (d != 0b000){
	
	Feedback allocation

	    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

	       MEF
	2
	MIMO encoder format for uplink feedback transmission

Non-adaptive precoding shall be used at the AMS.
0b00: SFBC
0b01: Vertical encoding with Mt = 2, or Mt =1 if AMS has 1 tranmsit antenna
0b10: CSM with TNS = 2, Mt =1, SI =1
0b11: CSM with TNS = 2, Mt =1, SI =2

	       Long TTI Indicator
	1
	Indicates number of AAI subframes spanned by the allocated resource.
0b0: AAI subframe (default)

0b1: 4 UL AAI subframes for FDD or all UL AAI subframes for TDD

If number of DL AAI subframes, D, is less than number of UL AAI subframes, U, Long TTI Indicator = 0b1

	       HFA
	3
	Index for HARQ Feedback Allocation

	       ACID
	4
	HARQ channel identifier

	       MFM_allocation_index
	2
	0b00: MFM 0 with Measurement Method Indication = 0

0b01: MFM 3 with all subbands

0b10: MFM 6 with all subbands

0b11: MFM is defined in Feedback Polling A-MAP IE with Polling_sub-type = 0b1

	       MaxMt
	1~2
	

	       Period
	4
	Resource is allocated at frames designated by every short and long period. The short feedback period is p frames. The long feedback period is q superframes. The first allocation shall start two frames later. The AAI subframe index is defined as in 16.2.14.2.2 and the AAI frame index is given by i+2, where i is the index of the frame where the Feedback Polling A-MAP IE is transmitted.
The feedback of MIMO feedback modes in MFM_allocation_index is allocated on the short period. The feedback of the transmit correlation matrix is allocated on the long period if q > 0. Short and long period reports shall start at the first allocation. When short and long period feedback reports coincide in the same frame, both short period feedback content and long period feedback content shall be sent in the same burst.
0b0000:  p = 1, q = 0

0b0001:  p = 2, q = 0

0b0010:  p = 4, q = 0
0b0011:  p = 8, q = 0
0b0100:  p = 16, q = 0
0b0101:  p = 1, q = 1

0b0110:  p = 2, q = 1

0b0111:  p = 1, q = 2

0b1000:  p = 2, q = 2

0b1001:  p = 4, q = 2

0b1010:  p = 1, q = 4

0b1011:  p = 2, q = 4

0b1100:  p = 4, q = 4

0b1101:  p = 0, q = 1

0b1110:  p = 0, q = 2

0b1111:  p = 0, q = 4

	} else {
	
	Polling_sub_type == 0b1

	  ACK Allocation Flag
	1
	

	  If (ACK Allocation Flag == 0b1) {
	
	

	       HFA
	6
	HARQ feedback channel allocation to acknowledge the successful detection of this 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 transmission is released. If d == 0b111, the pre-scheduled feedback header transmission shall be valid until the BS commands to release it.

	   If (d == 0b000){
	
	Feedback de-allocation

	       Polling_deallocation_bitmap
	3
	

	    } else {
	
	Feedback allocation

	    MIMO_feedback_IE_type
	1
	0b0: feedback allocation for single-BS MIMO operation

0b1: feedback allocation for multi-BS MIMO operation

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

0b0: feedback allocation for single-BS MIMO operation
0b1: feedback allocation for multi-BS MIMO operation

	        MFM_bitmap
	8
	If a currently allocated MFM is indicated in the MFM_bitmap, it indicates a deallocation and reallocation of this MFM. ACK Allocation Flag shall be set to 0b1 in this case.

	        Period
	4
	16 combination of short feedback period p (frames) and long feedback period q (superframes). The first report shall start two frames later. The AAI subframe index is defined as in 16.2.14.2.2 and the AAI frame index is given by i+2, where i is the index of the frame where the Feedback Polling A-MAP IE is transmitted.
The short period feedback shall be included in the first report. The long period feedback shall also be included in the first report if it is assigned. When short and long period feedback reports coincide in the same frame, both short period feedback content and long period feedback content shall be sent in the same burst.
0b0000:  p = 1, q = 0

0b0001:  p = 2, q = 0

0b0010:  p = 4, q = 0
0b0011:  p = 8, q = 0
0b0100:  p = 16, q = 0
0b0101:  p = 1, q = 1

0b0110:  p = 2, q = 1

0b0111:  p = 1, q = 2

0b1000:  p = 2, q = 2

0b1001:  p = 4, q = 2

0b1010:  p = 1, q = 4

0b1011:  p = 2, q = 4

0b1100:  p = 4, q = 4

0b1101:  p = 0, q = 1

0b1110:  p = 0, q = 2

0b1111:  p = 0, q = 4

	    If (LSB #0 in MFM_bitmap == 1){
	
	MFM 0

	        MaxMt
	1~2
	

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

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

	    }
	
	

	    If (LSB #1 in MFM_bitmap == 1){
	
	MFM 1

	        MaxMt
	2
	

	    Measurement Method Indication
	1
	0b0: Reserved
0b1: Use pilots in OL region with MaxMt streams for CQI measurements

	    }
	
	

	    If (LSB #2 in MFM_bitmap == 1){
	
	MFM 2

	        MaxMt
	1~2
	

	    Num_best_subbands
	2
	0b00: report all subbands

0b01: 1 best subband

0b10: min{6, YSB} best subbands

0b11: min{12, YSB} best subbands

1≤ Num_best_subbands ≤ YSB

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

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

	    }
	
	

	    If (LSB #3 in MFM_bitmap == 1){
	
	MFM 3

	        MaxMt
	1~2
	

	    Num_best_subbands
	2
	0b00: report all subbands

0b01: 1 best subband

0b10: min{6, YSB} best subbands

0b11: min{12, YSB} best subbands

1≤ Num_best_subbands ≤ YSB

	    If (q == 0){
	
	

	        Codebook_coordination
	1
	0b0: base mode with codebook coordination disabled
0b1: base mode with codebook coordination enabled

	    }
	
	

	    If (Nt == 4){
	
	

	        Codebook_subset
	1 
	0b0: report PMI from the base codebook or transformed base codebook
0b1: report PMI from codebook subset or transformed codebook subset

	        }
	
	

	    }
	
	

	    If (LSB #4 in MFM_bitmap == 1){
	
	MFM 4

	        MaxMt
	1~2
	

	    If (q == 0){
	
	

	        Codebook_coordination
	1
	0b0: base mode with codebook coordination disabled
0b1: base mode with codebook coordination enabled

	    }
	
	

	    If (Nt == 4){
	
	

	        Codebook_subset
	1 
	0b0: report PMI from the base codebook

0b1: report PMI from the codebook subset

	        }
	
	

	    }
	
	

	    If (LSB #5 in MFM_bitmap == 1){
	
	MFM 5

	        MaxMt
	1~2
	

	    Num_best_subbands
	2
	0b00: report all subbands

0b01: 1 best subband

0b10: min{6, YSB} best subbands

0b11: min{12, YSB} best subbands

1≤ Num_best_subbands ≤ YSB

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

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

	    }
	
	

	    If (LSB #6 in MFM_bitmap == 1){
	
	MFM 6

	        MaxMt
	1~2
	

	    Num_best_subbands
	2
	0b00: report all subbands

0b01: 1 best subband

0b10: min{6, YSB} best subbands

0b11: min{12, YSB} best subbands

1≤ Num_best_subbands ≤ YSB

	    If (q == 0){
	
	

	        Codebook_coordination
	1
	0b0: base mode with codebook coordination disabled
0b1: base mode with codebook coordination enabled

	    }
	
	

	    If (Nt == 4){
	
	

	        Codebook_subset
	1
	0b0: report PMI from the base codebook or transformed base codebook
0b1: report PMI from codebook subset or transformed codebook subset

	    }
	
	

	}
	
	

	If (LSB #7 in MFM_bitmap == 1){
	
	MFM 7

	MaxMt
	1~2
	

	If (q == 0){
	
	

	Codebook_coordination
	1
	0b0: base mode with codebook coordination disabled
0b1: base mode with codebook coordination enabled

	}
	
	

	If (Nt == 4){
	
	

	Codebook_subset
	1
	0b0: report PMI from the base codebook

0b1: report PMI from the codebook subset

	}
	
	

	}
	
	

	  } else {
	
	Multi-BS MIMO feedback request

	    Period (p)
	3
	Transmit feedback header every 4×p frames.

The first report shall start at the next frame.

	    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;

	    If (Nt == 4){
	
	

	        Codebook_subset
	1
	0b0: report PMI from the base codebook

0b1: report PMI from the base codebook subset

	    }
	
	

	    N_multiBS_reports
	3
	N_multiBS_reports indicates the number of reports.

	       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

	       }
	
	

	     }
	
	

	   }
	
	

	}
	
	

	Padding
	variable
	Padding to reach byte boundary

	}
	
	


* 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
Parameters in the Feedback Polling A-MAP IE should be interpreted as for the Feedback Allocation A-MAP IE. 

MaxMt: The possible values of MaxMt follow the rules of the Feedback Allocation A-MAP IE. 
ACID: HARQ channel identifier. If q=0 or p=0, a single ACID is reserved. Otherwise, two ACIDs are reserved. The second ACID is obtained as ACID+1 modulo 15. When two feedback periods are allocated, the AMS shall send packets at the long period feedback reports with the first ACID, and the AMS shall send packets at the short period feedback reports with the second ACID.

When short and long period feedback reports coincide in the same frame, both short period feedback content and long period feedback content shall be sent in the same burst with the first ACID. In this case, if the resource size is changed by combining short and long period feedback content, the ABS shall allocate a changed uplink resource with the UL Basic Assignment A-MAP IE and the first ACID.
For uplink retransmissions of MIMO feedback, the ABS shall allocate an uplink resource with the UL Basic Assignment A-MAP IE and the ACID corresponding to the packet to retransmit. Retransmissions shall obey the following rules:

•
If the retransmission process for the previous HARQ burst is not finished before a new HARQ burst with the same ACID is transmitted, the retransmission process for the previous HARQ burst is terminated and the new HARQ burst overrides it.

•
If the retransmission process for the previous HARQ burst reporting short-period feedback is not finished before a new HARQ burst reporting long-period feedback is transmitted, the retransmission process for the previous HARQ burst reporting short-period feedback is terminated and the new HARQ burst overrides it.

•
If the retransmission process for the previous HARQ burst reporting long-period feedback is not finished before a new HARQ burst reporting short-period feedback is transmitted, the retransmission process for the previous HARQ burst reporting short-period feedback is carried on, but the short-period feedback content of the retransmitted packet shall be discarded by the ABS and the new HARQ burst reporting short-period feedback overrides it.
Polling_deallocation_bitmap: An AMS supports a maximum of 3 distinct concurrent feedback allocations, including one or several MFMs, the transmit correlation matrix, and multiBS MIMO feedback. Ordering of concurrent allocations in the Polling_deallocation_bitmap shall follow the order MFM i, MFM j (j>i), MFM k (k>j), transmit correlation matrix, multiBS MIMO feedback, as shown in Table 837. 

Table 837 – Polling Deallocation Bitmap
	Polling_deallocation_bitmap
bit #2 (MSB)
	Polling_deallocation_bitmap
bit #1
	Polling_deallocation_bitmap
bit #0 (LSB)

	MFM i
	MFM j (j>i)
	MFM k (k>j)

	MFM i
	MFM j (j>i)
	Transmit correlation matrix

	MFM i
	MFM j (j>i)
	multiBS MIMO feedback

	MFM i
	Transmit correlation matrix
	multiBS MIMO feedback

	MFM i
	MFM j (j>i)
	N.A.

	MFM i
	Transmit correlation matrix
	N.A.

	MFM i
	multiBS MIMO feedback
	N.A.

	Transmit correlation matrix
	multiBS MIMO feedback
	N.A.

	MFM i
	N.A.
	N.A.

	Transmit correlation matrix
	N.A.
	N.A.

	multiBS MIMO feedback
	N.A.
	N.A.


Period: The setting of short and long periods p and q when Polling_sub_type == 0b0 and MIMO_feedback_IE_type == 0b0 shall obey the rules below.

For MFM 0 or 1: When p > 0, q = 0, the wideband CQI and/or wideband STC rate shall be transmitted using short feedback period. p > 0 and q > 0 shall not be set at the same time with MFM 0 or 1.

For MFM 2 or 5: When p > 0, q = 0, the Best_subbands_index, subband CQI, and STC rate or Stream index shall be transmitted using short feedback period. p > 0 and q > 0 shall not be set at the same time with MFM 2 or 5.

For MFM 3: when p > 0 and q = 0, the Best_subbands_index, STC_Rate, subband CQI and subband PMI from the base codebook shall be transmitted using short period. When p = 0 and q > 0 p > 0 and q = 0, only the correlation matrix shall be transmitted using long feedback period. When p > 0 and q > 0, the Best_subbands_index, STC_Rate, subband CQI and subband PMI from the transformed codebook shall be transmitted using short period, while the correlation matrix shall be transmitted using long period.

For MFM 6: when p > 0 and q > 0, the Best_subbands_index, STC_Rate, subband CQI and subband PMI from the transformed codebook shall be transmitted using short period, while the correlation matrix shall be transmitted using long period. When p = 0 and q > 0, only the correlation matrix shall be transmitted using long feedback period. The ABS shall not set p > 0 and q = 0 simultaneously unless it has previously allocated feedback for the correlation matrix, in which case the Best_subbands_index, STC_Rate, subband CQI and subband PMI from the transformed codebook shall be transmitted using short period.

For MFM 4: when p > 0 and q = 0, the wideband CQI, STC rate and PMI from the base codebook shall be transmitted using short feedback period. When p > 0 and q > 0, the wideband CQI and STC rate shall be transmitted using short feedback period, and the correlation matrix shall be transmitted using long feedback period. When p = 0 and q > 0, only the correlation matrix shall be transmitted using long feedback period.

For MFM 7: when p > 0 and q = 0, the wideband CQI and PMI from the base codebook shall be transmitted using short feedback period. When p > 0 and q > 0, the wideband CQI shall be transmitted using short feedback period, and the correlation matrix shall be transmitted using long feedback period. When p = 0 and q > 0, only the correlation matrix shall be transmitted using long feedback period.
------------------------------------------------------- End of the Text -------------------------------------------------------[image: image1.png]
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