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Introduction
This contribution provides amendment text for fast feedback information content to be included in Section 15.9.3 and feedback allocation A-MAP IEs to be included in Section 15.3.6.4 in the 802.16m Amendment Working Document [1]. All MIMO (OL/CL, SU/MU) modes for 2, 4 and 8 transmit antennas are considered in the feedback allocation IE.
Proposed AWD text has been underlined in blue, AWD text that has been deleted has been marked in red and struck through and existing AWD text is shown in black.
References
[1] P802.16m Amendment Working document, 802.16m-09/0010r1a, March 2009.
Comment: Feedback Allocation A-MAP IE is not defined in the current AWD text. This contribution proposes the text of feedback allocation A-MAP IE be included in 802.16 amendment text. Suggest adopting the proposed text change #1 in C802.16m-09_0991.doc or its latest version.

Suggested Remedy: Adopt proposed text change #1 in C802.16m-09_0991.doc or its latest revision (this document).
Proposed AWD text Change #1
15.3.6.4.2.2 DL basic assignment A-MAP IE
Table 1 describes Assignment A-MAP IE Types.

Table 1: A-MAP IE Types

	A-MAP IE Type
	Usage

	0b0000
	DL Basic Assignment A-MAP IE

	0b0001
	UL Basic Assignment A-MAP IE

	0b0010
	ReservedFeedback Allocation A-MAP IE

	0b0011
	Reserved

	0b0100
	Reserved

	0b0101
	Reserved

	0b0110
	Reserved

	0b0111
	Reserved

	0b1000
	Reserved

	0b1001
	Reserved

	0b1010
	Reserved

	0b1011
	Reserved

	0b1100
	Reserved

	0b1101
	Reserved

	0b1110
	Reserved

	0b1111
	Reserved


15.3.6.4.2.9 Feedback Allocation A-MAP IE
Table 2 describes the fields in a Feedback Allocation A-MAP IE used for dynamically allocating or de-allocating UL fast feedback control channels (including both PFBCH and SFBCH) to an AMS.
Definitions of the fields in the Feedback Allocation A-MAP IE are listed below in Table 2.
Table 2 Feedback Allocation A-MAP IE

Note: 1. Need to differentiate it is in OL region or not. In OL region, MaxMt is not required
	Syntax
	Size in bits 
	Description/Notes

	Feedback-Allocation-MAP_IE() {
	-
	-

	A-MAP IE Type
	[4]
	Feedback Allocation A-MAP IE = 0b0010

	
	
	

	Channel Index
	Variable
	Feedback channel index within the UL fast feedback control resource region 
(Dependent on LFB,FPi defined in section 15.3.8.3.3.2)

	Allocation Period (p)
	[3]
	A feedback is transmitted on the FBCH every 
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frames

	Allocation Duration(d)
	[3]
	The allocation is valid for
[image: image2.wmf]d
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allocation periods (p) starting from the frame defined by allocation relevance. 

If d=0b000, the FBCH is deallocated.

	MaxMt
	Variable

[1-3]
	Variable number of bits - depends on number of transmit antenna Nt
(MaxMt <= min(Nt,Nr))

If Nt=2:

0b0: 1

0b1: 2

If Nt=4:

0b00: 1

0b01: 2

0b10: 3

0b11: 4

If Nt=8:

0b000: 1

0b001: 2

0b010: 3

0b011: 4

0b100: 5
0b101: 6
0b110: 7

0b111: 8

	    MFM
	[3]
	MIMO Feedback Mode as defined in Table 7

	If(MFM=0,1,4,7){
	
	(TBD depending on IM group decision on FFR)

	Number of Reports (n)
	[1]
	0: Same Feedback reported on each FFB opportunity

1: Different Feedback reported in a time-interleaved fashion over the PFBC opportunities

	If(Number of Reports>0) {
	
	(TBD depending on IM group decision on FFR)

	    Long Allocation Period (q)
	[2]
	Long Period Fast Feedback reports are transmitted on the FBCH channel every  
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	}
	
	

	For (i==0 to n){
	
	For specified Number of Reports (n) 

(TBD depending on IM group decision on FFR)

	    FPS
	[2]
	Frequency Partition and Reuse Factor as follows: 

(Refer to section 20.1 for the frequency partition indexing definition.)

0b00: Frequency Partition 0 (Reuse 1)

0b01: Frequency Partition 1 (Reuse 3)

0b10: Frequency Partition 2 (Reuse 3)

0b11: Frequency Partition 3 (Reuse 3)

	}
	
	

	}
	
	

	    if(MFM==2,3,5,6){
	
	Localized feedback mode

	    Feedback Format
	Variable

[2-3]
	Variable number of bits –depends on MIMO feedback mode



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

	    CM
	Variable

[0, 2]
	Codebook mode 

If MFM = 3,6 (2bits) 

0b00: Base codebook; 

0b01: Transformed code book, 

0b10: Differential code book

0b11: Reserved
If MFM = 2,5

CM is empty (0 bit)

	CCE(TBD)
	[1]
	Codebook Coordination Enable 
0b0: Disable 

0b1: Enable

	    }
	
	

	    If (feedback_Format == specified CQI) {
	
	Specified CQI (used to report specified DLRU/subband CQI)

	       DLRU/subband index
	Variable

[3-4]
	Variable number of bits – depends on system bandwidth. 

0b000 - 0b110 (3bits): to index 6 subband when system bandwidth is 5MHz
0b0000-0b1100(4bits): to index 12 subband when system bandwidth is 10MHz

	    }
	
	

	Padding
	Variable
	Padding to reach byte boundary

	MCRC
	[16] 
	16 bit CRC masked by Station ID

	}
	-
	-


FCT: Feedback Channel Type

Channel Index: Uniquely identifies a fast feedback channel on which an AMS can transmit fast feedback information. With this allocation, a one-to-one relationship is established between Channel Index and the AMS. In case of multiple SFBCH are allocated for an AMS, it is assumed that multiple SFBCH are allocated contiguously and this field specifies the index of the first one.
MFM: MIMO feedback mode, defined inTable 7.

Feedback Format: This field specifies the feedback format index when reporting fast feedback information in FBCH. Feedback format definitions for different MIMO feedback modes are described in 15.3.9.3.1.6 Feedback Format
Number of Reports (n): Indicates whether the FFB channel allocated to the AMS carries 1 or 2 PFBCH Reports.

Long/Short Period Reports: Applies when the Number of Reports is more than 1. By default, the first report description in the Allocation IE is the Short-Period Report while the subsequent report description is the Long-Period Report. This can switch implicitly every time based the on the mode/zone used for the last data-allocation.
Allocation Period (p): Default allocation period for the FFB report when MFM=2, 3, 5, 6 or number of reports is equal to 1 when MFM=0, 1, 4, 7; short allocation period for the Short-Period report when number of reports is more than 1 when MFM=0, 1, 4, 7.

Long Allocation Period (q): Indicates the allocation period for Long-Period report and these puncture the Short-Period reports when MFM=0, 1, 4, 7.

FPS: Frequency Partition Selection & Reuse Factor Information. (Refer to section 20.1 for the frequency partition indexing definition)
MaxMt: This field specifies the maximum rank to be fed back by the AMS if MFM=0,1,2,3,4 (which indicates a SU MIMO feedback mode for SM), or it specifies the maximum number of users scheduled on each RU at the BS if MFM=5,6,7 (which indicates a MU MIMO feedback mode)

CCE: Codebook Coordination Enable. When this fields is set to 0b0, MS finds PMI within whole broadcasted codebook type entry; when this fields is set to 0b1, it means MS finds rate-1 PMI within broadcasted codebook entries indicated by BC_ST, SU_CT and MU_CT.
DLRU: This field specifies the index of a certain RU which needs AMS to estimate and report CQI/PMI feedback. When a certain RU is specified, AMS only report one CQI (may plus RI)/PMI for it.
CM: this field specifies codebook feedback mode, which is needed only for MFM 3 and 6.
Comment: Many details about information content in fast feedback channel are not defined in current AWD. This contribution proposes the text of information content of PFBCH and SFBCH to be included in 802.16 amendment text. Suggest adopting the proposed text change #2 in C802.16m-09_0991.doc or its latest revision.

Suggested Remedy: Adopt proposed text change #2 in C802.16m-09_0991.doc or its latest revision (this document).

Proposed AWD text change #2
15.3.9.3 Uplink control information content

15.3.9.3.1 Fast feedback control channel

15.3.9.3.1.1 Primary fast feedback control channel

15.3.9.3.1.3 Joint coded CQI and Rank reporting
CQI and rank are jointly encoded when reporting in both PFBCH and SFBCH, which specifies the spectrum efficiency. The detailed table of joint coded CQI and Rank is defined in XXX.

Table XXX Joint coding of CQI and RI table in SFBCH

	Index
	Content (Value)
	Description/Notes

	0
	MCS, Rank 
	1. Totally number of combinations of CQI and RI is N, and N is TBD.

3. All combinations are arranged in SE increasing order and first 16 sequences will be reserved for CQI with rank=1

	1
	MCS, Rank
	

	…
	…
	

	N
	MCS, Rank
	


Comment: How to report subband CQI in fast feedback channel is not defined in current AWD. This contribution provides the text proposal regarding definition of different CQI types and subband CQI reporting to be included in 802.16 amendment text. Suggest adopting the proposed text change #3 in C802.16m-09_0991.doc or its latest revision.

Suggested Remedy: Adopt proposed text change #3 in C802.16m-09_0991.doc or its latest revision (this document).

Proposed AWD text change #3

15.3.9.3.1.4 Channel quality indicator(CQI) definition
15.3.9.3.1.4.1 Widband CQI

Wideband CQI is one average CQI over whole band corresponding to the MIMO mode.

15.3.9.3.1.4.2 Subband CQI

Subband CQI is represented by one base CQI (ave_CQI)over the selected M subbands plus a differential CQI, which is used for best-M feedback. Two types of differential CQI are defined:

1) Frequency domain differential: 2 bits are used to indicate [-1,0, 1, 2] levels of SE change based on the joint coded CQI and rank reporting specified in Table 6.
The average CQI (Ave_CQI) of the selected best M CQIs and differential CQI (Diff_CQI) over Ave_CQI. The Ave_CQI is average of the index of SE of the M CQIs (floor to the integral number is required), and Diff_CQI is the offset of the SE from individual CQI to the Ave_CQI.
2) Time domain differential: 

The previous CQI (Pre_CQI) of same subband and differential CQI(Diff)CQI) over Pre_CQI. And 2 bits are used indicate [ -2 -1 0 1] levels of SE based on the joint coded CQI and rank reporting specified in Table 6.

For best-M feedback, the subband selection and Ave_CQI and Diff_CQI may be reported at different interval, and share the same FBCH with TDM manner. Subband selection and Ave_CQI will puncture the Diff_CQI at every [4th] report if TDM is enabled.
All subband CQIs across the whole bandwidth are organized in hierarchical tree as shows in Figure 1, where the CQI value of each node is the average (or minimum) CQI of all nodes one level below it, while CQI of leaf node is the average CQI of N (N=4) contiguous PRUs within one subband. When number of sub-bands is not power of 2, circular padding is applied (TBD).
With hierarchical tree, AMS can choose to report CQI of selected best-M nodes across the whole tree or partial tree, depending on the system bandwidth. For example, when system bandwidth is 20 MHz, AMS can report CQI of best-M nodes in left branch (or right branch, depending on higher layer configuration) while when system bandwidth is 10MHz, AMS can report CQI of best-M nodes over the whole tree. And the selected M nodes may be from different levels in the tree (or partial tree). Generally, when the channel is flat across a certain frequency band, higher layer node of the hierarchical tree can be chosen.
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Figure 1 Example of hierarchical tree for CQI (TBD)

15.3.9.3.1.4.3 Specified CQI

Specified CQI is the CQI specified for a certain RU indicated by DLRU parameters in feedback allocation A-MAP IE.
15.3.9.3.1.5 Precoding Matrix Indicator (PMI) definition

(TBD)
Comment: The details of MIMO feedback modes are not defined in the current AWD text. This contribution proposes the text of MIMO feedback modes to be included in 802.16 amendment text. Suggest adopting the proposed text change #4 in C802.16m-09_0991.doc or its latest revision.
Suggested Remedy: Adopt proposed text change #4 in C802.16m-09_0991.doc or its latest revision (this document).

Proposed AWD text change #4
15.3.9.3.1.6 MIMO feedback modes

Each MIMO transmission mode can have one or several kind of MIMO feedback modes. When allocating a feedback channel, the MIMO feedback mode shall be indicated to the MS, and the MS will feedback information accordingly.
The description of MIMO feedback modes and corresponding supported MIMO transmission modes is shown in Table 7. The detailed description of feedback and MS processing are in the following subsections.
Table 7 MIMO feedback modes

	Feedback mode
	Description
	Feedback content
	Type of RU
	Supported 

MIMO transmission mode
	Parameters

	Mode 0
	OL SU MIMO STBC/SM (Diversity)
	1. Rank

2. Wideband CQI
	Diversity

(DRU, Mini-band based CRU)
	MIMO mode 0, and MIMO mode 1 support the flexible adaptation between the two  modes

Rank 1: means the SFBC CQI

Rank >=2: means the SM CQI.

In DRU, Mt=2 for SM.

In Miniband: based CRU, Mt >=2 for SM
	

	Mode 1 
	OL SU
MIMO SM

(Diversity)
	1. Rank

2. Wideband CQI
	Diversity

(DRU, Mini-band based CRU)
	MIMO mode 1


	

	Mode 2
	OL SU
MIMO SM

(localized)
	1. Rank
2. Subband CQI

3. Subband Selection 
	Localized (Subband based CRU, Mini-band based CRU)
	MIMO mode 1

	

	Mode 3
	CL SU MIMO (localized)
	1. Rank

2. Subband CQI
3. Subband PMI

4.Subband selection 
5.Correlation matrix (for adptive codebook mode)
	Localized (Subband based CRU, Mini-band based CRU)
	MIMO mode 2
	

	Mode 4
	CL SU MIMO (Diversity)
	1. Rank

2. Wideband CQI
3. Correlation matrix
	Diversity

(DRU, Mini-band based CRU)
	MIMO mode 2 (Mt=1)
	

	Mode 5
	OL MU MIMO
(localized)
	1. Subband CQI
2. Suband Selection 
3. Stream indicator


	Localized (Subband based CRU, Mini-band based CRU)
	MIMO mode 3
	

	Mode 6
	CL MU MIMO
(localized)
	1. Subband CQI
4. Subband PMI

5. Subband Selection 
6. Correlation matrix (for adptive codebook mode)
	Localized (Subband based CRU, Mini-band based CRU)
	MIMO mode 4
	

	Mode 7 
	CL MU MIMO
(Diversity)
	1. Wideband CQI

2. Correlation matrix 
	Diversity 

(DRU, Mini-band based CRU)
	MIMO mode 4
	


Notes: Subband CQI may consist of the Average CQI (Ave_CQI) among the best-M CQIs and the differential CQI (Diff_CQI).
Comment: Feedback format for fast feedback channel is not defined in the current AWD text. This contribution proposes the text of feedback format to be included in 802.16 amendment text. Suggest adopting the proposed text change #5 in C802.16m-09_0991.doc or its latest revision
Suggested Remedy: Adopt proposed text change #5 in C802.16m-09_0991.doc or its latest revision (this document).

Proposed AWD text change #5
15.3.9.3.1.6 Feedback Format
15.3.9.3.1.6.1 WB_CQI for MIMO feedback mode 0,1,4,7
MIMO feedback modes 0,1,4,7 are for diversity mode, and AMS needs to report one wideband CQI+RI through PFBCH required by MFM. The detailed sequence of P-FBCH for the wideband CQI+RI is defined in Table 5.

For feedback mode 1, 4, 7, BS will additionally report WB CQI for OL MIMO SFBC(diversity) every 128 frames, and this report will puncture the original CQI report.
15.3.9.3.1.6.2 Subband CQI for MIMO feedback 2

The detailed format is listed in Table 8. Short term report happens in every reporting period as defined in feedback allocation A-MAP IE, long term report will puncture short term report in every 4n-th reporting period, 
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(d, p are defined in feedback allocation A-MAP IE)

For feedback format 0~5, BS will additionally allocate one PFBCH for this MS to report WB CQI for OL MIMO SFBC (diversity) and RI, on-demand non-regular information. Its PFBCH will report every 128 frames and puncture the report of first SFBCH.
Table 8 Feedback formats for MIMO feedback mode 2
	Feedback Format
	FBCH
	Number of reports
	Feedback Fields
	Size in bits 
	Description/Notes

	0 (M =1)
	One SFBCH
	1
	Short term
	Subband Selection 
	4: 10MHz
3: 5MHz
	Log2(N)

	
	
	
	
	Rank Indicator+CQI
	4-6
	See Table 6
MaxMt decides the maximum rank

	1(M=1)(TBD)
	One PFBCH
	2
	Long term
	Subband Selection 
	4: 10MHz
3: 5MHz
	Log2(N)

	
	
	
	Short term
	Rank Indicator+CQI
	4-6
	See Table 6
MaxMt decides the maximum rank

	2 (M=2)
	One SFBCH
	1
	Short term
	Subband Selection
	7: 10MHz
4: 5MHz
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	Ave_CQI 
	4-6
	See Table 6
MaxMt decides the maximum rank

	
	
	
	
	Diff_CQI for first subband
	2
	Frequency domain diff

	
	
	
	
	Diff_CQI for second subband
	2
	Frequency domain diff

	3 (M =2)
	One SFBCH
	2
	Long term
	Subband Selection
	7: 10MHz
4: 5MHz
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	Short term
	Ave_CQI 
	4-6
	See Table 6

	
	
	
	
	Diff_CQI for first subband
	2
	Frequency domain diff

	
	
	
	
	Diff_CQI for second subband
	2
	Frequency domain diff

	4 (M =3)
	One SFBCH
	2
	Long term
	Subband Selection
	8: 10MHz
5: 5MHz
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	Short term
	Ave_CQI
	4-6
	See Table 6

	
	
	
	
	Diff CQI for all the 3 subbands
	3 * 2 = 6 bits
	Frequency domain diff

	5 (M=3)
	Two SFBCH
	TBD
	TBD
	TBD
	TBD
	

	6
	One PFBCH
	1
	short term
	Rank Indicator+CQI
	4-6 bits
	Specified CQI


15.3.9.3.1.6.3 Subband CQI for MIMO feedback 3 and 6

The detailed format is listed in Table 9. Short term report happens in every reporting period as defined in feedback allocation A-MAP IE, long term report will puncture short term report in every 4n-th reporting period, 
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(d, p are defined in feedback allocation A-MAP IE). 

For feedback format 0~3, BS will additionally allocate one PFBCH for this MS to report WB CQI for OL MIMO SFBC(diversity), on-demand non-regular information. Its PFBCH will report every 128 frames and puncture the report of first SFBCH.

Table 9 Feedback formats for MIMO feedback mode 3 and 6

	Feedback Format
	FBCH
	Number of Reports
	Feedback Fields
	Size in bits 
	Description/Notes

	0 (M =1)
	One SFBCH
	1
	Short term
	Subband Selection
	4: 10MHz
3: 5MHz
	Log2(N)

	
	
	
	
	Rank Indicator+CQI
	4-6
	See Table 6
MU MIMO, only report the rank 1 CQI

	
	
	
	
	PMI
	3-6
	Nt=2: 3 bits

Nt=4 and subset disabled: 6 bits

Nt=4 and subset enabled: 4 bits

	1 (M =2)
	One SFBCH
	2
	Long term
	Subband Selection
	7: 10MHz
4: 5MHz
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	Ave_CQI
	4-6
	1. See Table 6
2. MU MIMO, only report the rank 1 CQI
3. Ave_CQI is Min_CQI

	
	
	
	Short term
	PMI
	2* (3 -6) = 6-12 bits
	

	
	
	
	
	Diff CQI for first subband
	2
	Allocation k =1: frequency domain diff over the Ave_CQI

Allocation k=2,3: time domain diff over previous report.

	
	
	
	
	Diff CQI for second subband
	2
	

	2 (M =3)
	One SFBCH
	2
	Long term


	Subband Selection
	8: 10MHz
5: 5MHz
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	Ave_CQI
	4-6
	See Table 6
MU MIMO, only report the rank 1 CQI

	
	
	
	Short term
	PMI
	9-18
	

	
	
	
	
	Diff CQI for all the 3 subband
	6
	Allocation k =1: frequency domain diff over the Ave_CQI
Allocation k=2,3: time domain diff over previous report.

	3
	TBD
	
	
	
	
	

	4 (M=N/A)
	One SFBCH
	1
	Short term
	CQI+RI
	4-6 bits
	Speficied CQI

	
	
	
	
	PMI
	3-6bits
	


15.3.9.3.1.6.4 Subband CQI for MIMO feedback 5

The detailed format is listed in Table 10. Short term report happens in every reporting period as defined in feedback allocation A-MAP IE, long term report will puncture short term report in every 4n-th reporting period, 
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, (d, p are defined in feedback allocation A-MAP IE). 

For feedback format 0~5, BS will additionally allocate one PFBCH for this MS to WB CQI for OL MIMO SFBC(diversity), on-demand non-regular information. Its PFBCH will report every 128 frames and puncture the report of first SFBCH. 
Table 10 Feedback formats for MIMO feedback mode 5

	Feedback Format
	FBCH
	Number of Reports
	Feedback Fields
	Size in bits 
	Description/Notes

	0 (M =1)
	One S-FBCH
	1
	Short term
	Subband selection
	4: 10MHz
3: 5MHz
	Log2(N)

	
	
	
	
	CQI
	4
	See Table 6
Only rank 1 for MU MIMO

	
	
	
	
	Stream Index
	1-2
	

	1(M=1)(TBD)
	One PFBCH
	2
	Long term
	Subband selection
	4: 10MHz
3: 5MHz
	Log2(N)

	
	
	
	
	Stream Index
	1-2
	

	
	
	
	Short term
	CQI
	4
	See Table 6
Only rank 1 for MU MIMO

	2 (M =2)
	One S-FBCH
	1
	Short term
	Subband selection
	7 (for 10MHz)
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	Ave_CQI
	4
	See Table 6

	
	
	
	
	Diff CQI for 2  subbands
	2*2 = 4
	

	
	
	
	
	Stream Index
	2*(1-2)
	

	3 (M =2)
	One S-FBCH
	2
	long term
	Subband selection
	7: 10MHz
4: 5MHz
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	Short term
	Ave_CQI
	4
	See Table 6
Ave_CQI = Min_CQI

	
	
	
	
	Diff CQI for the 2  subbands
	2*2 = 4 
	frequency domain differential over the Ave_CQI

	
	
	
	
	Stream Index
	2*(1-2)
	

	4 (M =3)
	One S-FBCH
	2
	long term
	Subband selection
	8: 10MHz
5: 5MHz
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	Short term
	Ave_CQI
	4
	See Table 6

	
	
	
	
	Diff CQI for all subbands
	3*2 = 6
	frequency domain differential over the Ave_CQI

	
	
	
	
	Stream Index
	3*(1-2) = 3-6 bis
	

	5 
	TBD
	
	
	
	
	

	6
	One P-FBCH
	1
	Short term
	CQI + RI
	4-6 bits
	Specified CQI
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