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IEEE 802.16m Amendment Text Proposal for Feedback Operation
Jinyoung Chun, Wookbong Lee, and Bin-Chul Ihm
LG Electronics
1. Introduction
In Amendment Working Document, two kinds of feedback channel are defined. One is primary fast feedback channel (PFBCH), and the other is secondary fast feedback channel (SFBCH). For small amount of information (up to 6bits) or reliable feedback, we can use PFBCH, while for large amount of information (up to 24 bits), we can use SFBCH. 

In this contribution, we will define the detail contents and feedback allocation method.
2. Reference
[1] P802.16m Amendment Working document, 802.16m-09/0010r1a, March 2009.
3. Text proposal for inclusion in the 802.16m amendment
[Add the texts and figures marked in blue and remove the texts and figures marked in red in the IEEE 802.16m-09/0010rla]
---------------------------------------------  Text Start  -------------------------------------------------------- 
[Remedy 1. Insert the below texts in line 61, page 67.]
15.3.6.4.2.9. Feedback Allocation A-MAP IE

This IE is used by BS to schedule fast feedback channel transmission by the MS. 
Table x1. FB-ALLOC-A-MAP IE
	Syntax
	Size (bit)
	Notes

	FB-ALLOC-A-MAP IE format {
	
	

	A-MAP IE Type
	[4]
	Feedback Allocation A-MAP IE

	Channel Index
	Variable
	The index of fast feedback channel
(The number of bits depends on LFB,FPi defined in section 15.3.8.3.3.2)

	Allocation Duration (d)
	[3]
	The allocation is valid for 2(d–1) frame starting from the frame defined by allocation relevance. If d == 0b000, the prescheduled FBCH transmission is released. If d == 0b111, the prescheduled FBCH transmission shall be valid until the BS commands to release it.

	Allocation period (p)
	[2]
	Short-term feedback is transmitted on FBCH every 2p frames

	Long-term feedback cycle (q)
	[2]
	Long-term feedback is transmitted every 2q allocated FBCH. If q=0, there is no long-term feedback. The first feedback is sent on the first allocated FBCH.

	MFM (MIMO feedback mode)
	[4]
	This field is to decide the feedback contents and related MS processing.
See table x2

	Second Channel Allocation
	[1]
	If MFM== 0b0011, 0b0100, 0b0101, 0b0110, 0b1000, 0b1001, 0b1010, 0b1011, 0b1100, follow as below.

0b0 : The second FBCH is allocated in the same subframe of first FBCH. If first allocated FBCH’s index is CI, then the other FBCH’s index is CI+1.

0b1 : The second FBCH is allocated in the next UL subframe with same FBCH index.

Else,

  Set to zero

	DLRU Report type
	[3]
	Downlink LRU Report type indicating which RUs or which type of RU to work on for feedback
0b000 : Whole bandwidth

0b001 : Subband CRUs in frequency partition 0

0b010 : Subband CRU in power boosted reuse N frequency partition

0b011 : Subband CRU in non power boosted reuse N frequency partition

0b100 : DRU/mini-band CRU in frequency partition 0

0b101 : DRU/mini-band CRU in power boosted reuse N frequency partition

0b110 : DRU/mini-band CRU in non power boosted reuse N frequency partition

0b111 : Whole bandwidth over whole carriers (for multi-carrier)

	CM (Codebook feedback mode)
	[2]
	0b00: standard

0b01: adaptive

0b10: differential
0b11: Reserved

	CCE (Codebook coordination enable)
	[1]
	0b0: Disable

0b1:Enable

	Logical Carrier Index
	[3]
	For multi-carrier operation,

if DLRU ≠ 0b111,

0b000: Primary carrier

0b001: Secondary carrier 1

0b010: Secondary carrier 2

0b011: Secondary carrier 3

0b100: Secondary carrier 4

0b101: Secondary carrier 5

0b110: Secondary carrier 6

0b111: Secondary carrier 7

else, 

Set to zero

	Padding
	Variable
	Padding to reach byte boundary

	MCRC
	[16]
	16 bit CRC masked by Station ID

	}
	
	


Table x2. MIMO feedback mode for feedback allocation A-MAP IE
	MFM
	DLRU (Type of RU)
	Description
	Long Term Period for first FBCH (Feedback channel type)
	Long Term Period for second FBCH (Feedback channel type)
	Short Term Period for first FBCH (Feedback channel type)
	Short Term Period for second FBCH (Feedback channel type)

	0b0000
	0b100, 0b101, 0b110 (Diversity - DRU)
	OL SU MIMO STBC/SM (diversity/OL Region)
	Sequence 0: MIMO mode 0

Sequence 1: MIMO mode 1 with Mt =2
	N/A
	Sequence 8~39: The wideband CQI value over the resource unit indicated by DLRU
	N/A

	0b0001
	0b100, 0b101, 0b110 (Diversity - miniband)
	OL SU MIMO SM (MIMO mode 1) (diversity)
	Sequence 0~7: Rank
	N/A
	Sequence 8~39: The wideband CQI value over the resource unit indicated by DLRU
	N/A

	0b0011
	0b000, 0b001, 0b010, 0b011

(Localized - subband/ miniband)
	OL SU MIMO SM (MIMO mode 1) (localized)
	Sequence 0~7: Rank

	Band Selection Information (BSI) M=3 (11bit)
	Sequence 8~39: The wideband CQI value over the resource unit indicated by DLRU
	3 ⅹ Delta CQI (2bit) [6bit]

	0b0100
	0b000, 0b001, 0b010, 0b011

(Localized - subband/  miniband)
	OL SU MIMO SM (MIMO mode 1) (localized)
	Sequence 0~7: Rank
	Band Selection Information (BSI) M = 1 (5bit)
	Sequence 8~39: The best subband CQI
	N/A

	0b0101
	0b000, 0b001, 0b010, 0b011

(Localized - subband/ miniband)
	CL SU MIMO (MIMO mode 2) (localized)
	Sequence 0~7: Rank
	Band Selection Information (BSI) M=3 (11bit)
	Sequence 8~39: The wideband CQI value over the resource unit indicated by DLRU
	3 ⅹ (Delta CQI (2bit) + PMI (6bit)) [24bit]

	0b0110
	0b000, 0b001, 0b010, 0b011

(Localized - subband/ miniband)
	CL SU MIMO (MIMO mode 2) (localized)
	Sequence 0~7: Rank
	Band Selection Information (BSI) M = 1 (5bit)
	Sequence 8~39: The best subband CQI
	PMI for the best subband (6bit)

	0b0111
	0b100, 0b101, 0b110 (Diversity - miniband)
	CL SU MIMO (MIMO mode 2) (diversity)
	Sequence 0~7: Rank
	N/A
	The wideband CQI value over the resource unit indicated by DLRU (5bit)+ Wideband PMI (6bit) [11bit]
	N/A

	0b1000
	0b000, 0b001, 0b010, 0b011

(Localized - subband/ miniband)
	OL MU MIMO (MIMO mode 3) (localized)
	Sequence 0~3: stream index
	Band Selection Information (BSI) M=3 (11bit)
	Sequence 8~39: The wideband CQI value over the resource unit indicated by DLRU
	M ⅹ Delta CQI (2bit) [6bit]

	0b1001
	0b000, 0b001, 0b010, 0b011

(Localized - subband/ miniband )
	OL MU MIMO (MIMO mode 3) (localized)
	Sequence 0~3: stream index
	Band Selection Information (BSI) M = 1 (5bit)
	Sequence 8~39: The best subband CQI
	N/A

	0b1010
	0b000, 0b001, 0b010, 0b011

(Localized - subband/ miniband)
	CL MU MIMO (MIMO mode 4) (localized)
	N/A
	Band Selection Information (BSI) M=3 (11bit)
	Sequence 8~39: The wideband CQI value over the resource unit indicated by DLRU
	3 ⅹ (Delta CQI (2bit) + PMI (6bit)) [24bit]

	0b1011
	0b000, 0b001, 0b010, 0b011

(Localized - subband/ miniband )
	CL MU MIMO (MIMO mode 4) (localized)
	N/A
	Band Selection Information (BSI) M = 1 (5bit)
	Sequence 8~39: The best subband CQI
	PMI for the best subband (6bit)

	0b1100
	0b100, 0b101, 0b110 (Diversity - miniband)
	CL MU MIMO (MIMO mode 4) (diversity)
	N/A
	N/A
	Sequence 8~39: The wideband CQI value over the resource unit indicated by DLRU
	The wideband PMI (6bit)


[Remedy 2. Modify the below texts in line 1, page 120.]
15.3.9.3.1 Fast feedback control channel

The UL fast feedback channel shall carry channel quality feedback and MIMO feedback. There are two types of UL fast feedback control channels: primary fast feedback channel (PFBCH) and secondary fast feedback channels (SFBCH). The UL fast feedback channel starts at a pre-determined location, with the size defined in a DL broadcast control message. Fast feedback allocations to an AMS can be periodic and the allocations are configurable.
15.3.9.3.1.1 Primary fast feedback control channel

The UL PFBCH carries 4 to 6 bits of information, providing wideband channel quality feedback, and MIMO feedback. Table y1 shows the encoding of payload bits for the primary fast feedback channel (PFBCH) if it is used for first feedback channel.
Table y1. The codeword to content mapping for PFBCH
	Sequence
	Value
	Value Description

	0~7
	0b000000~0b000111
	Rank or stream index for OL MU-MIMO 

	8~39
	0b001000~0b100111
	CQI

	40
	0b101000
	Preferred MFM: 0b0001 (OL-SU - Diversity)

	41
	0b101001
	Preferred MFM: 0b0011 (OL-SU - Localized)

	42
	0b101010
	Preferred MFM: 0b0101 (CL-SU - Localized)

	43
	0b101011
	Preferred MFM: 0b1000 (OL-MU - Localized with MaxMt == 2)

	44
	0b101100
	Preferred MFM: 0b1000 (OL-MU - Localized with MaxMt == 3)

	45
	0b101101
	Preferred MFM: 0b1000 (OL-MU - Localized with MaxMt == 4)

	46
	0b101110
	Preferred MFM: 0b1010 (CL-MU - Localized with MaxMt == 2)

	47
	0b101111
	Preferred MFM: 0b1010 (CL-MU - Localized with MaxMt == 3)

	48
	0b110000
	Preferred MFM: 0b1010 (CL-MU - Localized with MaxMt == 4)

	49~63
	0b110001~0b11111
	BW-REQ based on Service type and Reserved


15.3.9.3.1.2 Secondary fast feedback control channel

The UL SFBCH carries narrowband CQI and MIMO feedback information. The number of information bits carried in the SFBCH ranges from 7 to 24. The number of bits carries in the fast feedback channel can be adaptive. The detail contents mapping is shown in Table x2 (Section 15.3.6.4.2.9).
-------------------------------  Text End  ---------------------------------------------------[image: image1.png]
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