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Proposed Text for Feedback Allocation A-MAP IE (15.3.6.5.2.11) for the IEEE 802.16m/D2
Huaning Niu, Yuan Zhu, Alexei Davydov, Yang-seok Choi
Intel Corporation
Introduction
In this contribution, we modify IEEE 802.16m/D2 [1] to support CQI feedback for sounding based beam forming, using MFM 0 with MaxMt = 0. In addition, we define that transformation codebook shall be used in single BS MIMO rank-1 transmission. 
This contribution also proposes some clarification text to be applied to IEEE 802.16m/D2. 
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
<Modify text in section 15.3.6.5.2.11 Feedback Allocation A-MAP IE>
--------------------------------Start of the text #1 ---------------------------------------- 
Make the following changes in section 15.3.6.5.2.11, page 392, Table 818 

Table 818 -Feedback Allocation A-MAP IE
	Syntax
	Size (bit)
	Notes

	Feedback-Allocation-A-MAP_IE() {
	
	

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

	Channel Index
	Variable
8


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

	Short-term feedback Period (p)
	[3]
	A feedback is transmitted on the FBCH every 2p frames 

	Long-term Feedback period (q)
	[2]
	A long-term feedback is transmitted on the FBCH every 2q short-term feedback opportunities.
If q==0b00, long-term feedback is not used.

	Frame offset
	[3]
	The AMS starts reporting at the frame of which the number has the same 3 LSB as the specified frame offset. If the current frame is specified, the AMS should start reporting in eight frames.

	Allocation Duration (d)
	[3]
	An FBCH is transmitted on the FBCH channels indexed by Channel index for 8×2d frames. If d ==0b000, the FBCH is deallocated. If d == 0b111, the AMS should shall report until the ABS command for the AMS to stop.

	ACK allocation flag
	[1]
	Indicated if one ACK channel is allocated

	If (ACK allocation flag ==0b01){
	
	

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

	} 
	
	

	    MaxMt
	Variable

[1-2]
	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
MaxMt == 0 in sounding based CL SU MU MIMO


	    MFM
	[3]
	MIMO Feedback Mode as defined in Table 671831

	    If (MFM == 2, 3, 5, 6) {
	
	

	    Feedback Format
	[2]
	

	    }
	
	

	    If (MFM == 0,1,4,7) {
	
	

	    FPI
	[2]
	Frequency partition indication: ABS indicate AMS to send wideband CQI and STC rate of the frequency partition and reuse factor in the future:
0b00: Frequency partition index 0

0b01: Frequency partition index 1

0b10: Frequency partition index 2

0b11: Frequency partition index 3

	    }
	
	

	    If (MFM == 0,1 && long term feedback q!=0b00) {
	
	

	    Long term FPI
	[2]
	Frequency partition indication: ABS indicate AMS to send wideband CQI and STC rate for the second frequency partition using long term feedback:

0b00: Frequency partition index 0

0b01: Frequency partition index 1

0b10: Frequency partition index 2

0b11: Frequency partition index 3

	    }
	
	

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

	CM
	[2]
	Codebook Feedback Mode and Codebook Coordination Enable

0b00: standard with CCE disabled
0b01: transformation with CCE disabled

0b00: standard when STC rate > 1, transformation when STC rate = 1, with codebook coordination disabled
0b10 01: differential with CCE codebook coordination disabled

0b11: standard with CCE codebook coordination enabled



	CS
	[1]
	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

	}
	
	

	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 Allocation A-MAP IE. The CRC is masked by the Station ID. 

------------------------------- End of text # 1  ------------------------------------------- 
--------------------------------Start of the text #2 ---------------------------------------- 
Make the following changes in section 15.3.7.2.5.4, page 413, Table 831 

15.3.7.2.5.4 MIMO feedback modes
Each MIMO transmission mode can be supported by one or several MIMO feedback modes. When allocat​ing a feedback channel, the MIMO feedback mode shall be indicated to the AMS, and the AMS will feed​back information accordingly.

The description of MIMO feedback modes and corresponding supported MIMO transmission modes is shown in Table 831. The detailed description of feedback and AMS processing are in the following subsec​tions.

The feedback of the quantized wideband correlation matrix shall be requested by the ABS for operation with transformation codebook-based feedback mode. The ABS may request the feedback of the quantized wide​band correlation matrix independently of the MIMO feedback mode requested in the FBCH_Alloc_IE. The quantized wideband correlation matrix may be used for wideband beamforming.

MIMO feedback mode 0 is used for the OL-SU SFBC and SM adaptation in diversity permutation. The AMS estimates the wideband CQI for both SFBC and SM, and reports the CQI and STC Rate. STC Rate 1 means SFBC with precoding and STC Rate 2 means rank-2 SM with precoding. MIMO feedback mode 0 is also used for CQI feedback for sounding based beamforming defined in session 15.3.7.2.5.7. The AMS shall estimate the wideband CQI for SFBC mode, and reports the CQI. 
MIMO feedback mode 1 is used for the OL-SU SM with rank adaptation in diversity permutation. The trans​mission rank is determined by the STC Rate. STC Rate 1 means the rank-1 precoding.
MIMO feedback mode 2 is used for the OL-SU SM in localized permutation for frequency selective sched​uling. The STC Rate indicates the preferred number of MIMO streams for SM. The subband CQI shall cor​respond to the selected rank.

Table 831—MIMO feedback modes
	MIMO Feedback Mode
	Description and type of RU
	Feedback content
	Supported MIMO transmission mode outside the OL region (when Measurement Method Indication = 0b0)
	Supported MIMO transmission mode inside the OL region (when Measurement Method Indication = 0b1)

	0
	OL SU MIMO SFBC/SM (Diversity: DLRU, NLRU)

Sounding based CL SU MU MIMO
	1. STC Rate
2. Wideband CQI
	MIMO mode 0 and MIMO mode 1.
Flexible adaptation between the two modes
STC Rate = 1: SFBC CQI
2 <= STC Rate <= 4: SM CQI
In DLRU: Mt=2 for SM.
In Miniband based SLRU: Mt >= 2 for SM

For sounding based CL SU MU MIMO, STC Rate = 1: SFBC CQI
	MIMO mode 0 and MIMO mode 1. Flexible adaptation between the two modes
STC Rate = 1: SFBC CQI
STC Rate = 2: SM CQI
In DLRU only.

	1 
	OL SU
MIMO SM
(Diversity: NLRU)
	1. STC Rate
2. Wideband CQI
	MIMO mode 1
1 <= STC <= 4
	MIMO mode 5
STC Rate = 1/2

	2
	OL SU
MIMO SM
(localized: SLRU)
	1. STC Rate
2. Subband CQI
3. Subband Selection 
	MIMO mode 1
1 <= STC Rate <= 8
	MIMO mode 5
STC Rate = 1/2

	3
	CL SU MIMO (localized: SLRU)
	1. STC Rate
2. Subband CQI
3. Subband PMI
4.Subband selection 
5. Wideband correlation matrix
	MIMO mode 2
1 <= STC Rate <= 8
	N/A

	4
	CL SU/MU MIMO  (Diversity: NLRU)


	1. Wideband CQI
2. Wideband PMI
3. Wideband correlation matrix
	MIMO mode 2 (Mt=1)
	N/A

	5
	OL MU MIMO
(localized: SLRU)
	1. Subband CQI
2. Subband Selection 
3. MIMO stream indicator
	MIMO mode 3
	MIMO mode 3

	6
	CL MU MIMO
(localized: SLRU)
	1. Subband CQI
2. Subband PMI
3. Subband Selection 
[4. Wideband PMI]
5. Wideband correlation matrix
	MIMO mode 4
	N/A

	7 
	CL MU MIMO (Diversity: SLRU, NLRU)
	1. Wideband CQI
2. Wideband PMI
3. Wideband correlation matrix
	MIMO mode 4
	N/A 


MIMO feedback mode 3 is used for the CL-SU SM in localized permutation for frequency selective sched​uling. The STC Rate indicates the preferred number of MIMO streams for SM. The subband CQI shall cor​respond to the selected rank.
The MIMO feedback mode 4 is used for the CL SU MIMO using wideband beamforming with rank 1. In this mode, AMS shall feedback the wideband CQI. The wideband CQI shall be estimated at the AMS assuming short-term or long-term precoding at the ABS, according to the feedback period. The channel state information may be obtained at the ABS via the feedback of the correlation matrix, or via the feedback of the wideband PMI.

The MIMO feedback mode 5 is used for OL MU MIMO in localized permutation with frequency selective scheduling. In the mode, AMS shall feedback the subband selection, MIMO stream indicator and the corre​sponding CQI.

The MIMO feedback mode 6 is used for CL MU MIMO in localized permutation with frequency selective scheduling. In the mode, AMS shall feedback the subband selection, corresponding CQI and subband PMI. The subband CQI refers to the CQI of the best PMI in the subband. Rank-1 base codebook (or its subset) is used to estimate the PMI in one subband.

The MIMO feedback mode 7 is used for CL MU MIMO in diversity permutation using wideband beam​forming MU MIMO. In this mode, AMS shall feedback the wideband CQI. The wideband CQI shall be esti​mated at the AMS assuming short-term or long-term precoding at the ABS, according to the feedback period. The channel state information may be obtained at the ABS via the feedback of the correlation matrix. or via the feedback of the wideband PMI
--------------------------------Start of the text #3 ---------------------------------------- 
Make the following changes in section 15.3.7.2.5.5, page 416, Table 832 
Table 832 – DL MIMO control parameters

	Parameter
	Description
	Value
	DL Control channel
	Notes

	Broadcast Information

	Nt
	Number of transmit antennas at the BS
	2, 4, 8
	SFH (system information)
	Indicated in S-SFH (system information) SP3 IE

	OL_Region
	OL MIMO region, which signaling is used to indicate MS where is the predefined OL MIMO region and number of streams (1 or 2)
	OL-Region-ON (1 bit): Signal the existence of OL region. 

OL-Rank1-Config (3 bit): to signal the combination of sub-band and mini-band in OL region type 1. Refer to table 691.

SB-OL-Region-2-Size (4 bit) : signal the number of sub-bands in OL region type 2.
	Additional broadcast information
	OL region signaling is SFH-SP3 or ABI (TBD)
Indicated in AAI_SCD Message

	BC_SI
	Rank-1 base codebook subset indication for interference mitigation with PMI coordination
	BitMAP:

8 bits if Nt=2

16 bits if Nt=4, 8
	Additional broadcast information
	Rank-1 codebook element restriction/recommendation information

It shall be ignored if CM = 0b00, 0b01 or 0b10
Indicated in AAI_DL_IM Message

	Unicast Information

	MEF
	MIMO encoder format
	SFBC

Vertical encoding
Horizontal encoding
	A-MAP IE
	MIMO encoder format.


	Mt
	Number of streams in transmission
	1 to 8
	
	Number of streams in the transmission.


	SI
	Index of allocated pilot stream
	1 to 4
	
	SI shall be indicated if MEF is HE


	Feedback Allocation IEs

	MFM
	MIMO feedback mode
	Refer to Table 691
	
	To decide the feedback content and related MS processing


	MaxMt
	Maximum number of streams
	If MFM indicates a SU feedback mode: 1, 2, 4 or 8.

If MFM indicates a MU feedback mode: 1, 2, 3, or 4.
	
	If MFM indicates a SU feedback mode: the maximum number of streams scheduled for each user

If MFM indicates a MU feedback mode: the maximum number of users scheduled on each RU


	CS indication
	Codebook subset type for CL MIMO modes 2 and 4
	Base codebook or codebook subset
	
	Depending on the MFM and CS indication, the MS shall feedback a PMI from the SU or MU base codebook, or from a subset of the SU or MU of the base codebook.


	CM
	Codebook feedback mode for CL MIMO modes 2 and 4
	0b00: basestandard mode with codebook coordination disabled
Standard codebook when STC rate > 1, transformation when STC rate = 1, with codebook coordination disabled
0b01: differential with codebook coordination disabled
transformation mode with codebook coordination disabled

0b10: differential mode with codebook coordination disabled

0b11: standard mode with codebook coordination enabled
	
	In codebook-based feedback mode:

Codebook coordination disabled: MS finds PMI within whole codebook type entry indicated by CS indication

Codebook coordination enabled: MS shall find the rate-1 rank-1 PMI within codebook entries indicated by BC_SI and CS indication
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