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Proposed Text of UL Fast Feedback Channel Sections 
for the IEEE 802.16m Amendment
Jinyoung Chun, Youngseob Lee, Sukwoo Lee, and Bin-Chul Ihm
LG Electronics
1. Introduction
The contribution proposes the text of UL fast feedback channel sections to be included in the 802.16m amendment. The proposed text is developed so that it can be readily combined with IEEE P802.16 Rev2/D8 [1], it is compliant to the 802.16m SRD [2] and the 802.16m SDD [3], and it follows the style and format guidelines in [4].
2. Modifications to the SDD text
The text proposed in this contribution is based on subclause 11.9 in the IEEE 802.16m SDD [3]. The modifications to the SDD text are summarized below:
· Fixed the sentences by amendment rule. For example, changed ‘can’ to ‘may’ and removed ‘example’ and ‘FFS’ and so on.

· Clarified ambiguous parts such as information contents of UL fast feedback channel and inserted the channel structure and mapping rule [5].
3. References
[1] IEEE P802.16 Rev2/D8, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface 
for Broadband Wireless Access” 

[2] IEEE 802.16m-07/002r7, “802.16m System Requirements” 
[3] IEEE 802.16m-08/003r6, “The Draft IEEE 802.16m System Description Document”
[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
[5] IEEE 802.16m-09/0014, “UL Fast Feedback and HARQ Feedback Channel Structure” 

4. Text proposal for inclusion in the 802.16m amendment
-------------------------------  Text Start  --------------------------------------------------- 
4. Abbreviations and acronyms
Insert the following at the end of section 4:
FFBCH


Fast Feedback Channel

P-FFBCH

Pirmary Fast Feedback Channel

S-FFBCH

Secondary Fast Feedback Channel

FMT


Fast feedback Mini Tile

Insert a new section 15: 
5. Advanced Air Interface 

5.3. Physical layer 
5.3.10. UL Control Structure
5.3.10.2. UL Control Information Classification 
The UL control channels carry multiple types of control information to support air interface procedures. Information carried in the control channels is classified as follows.

5.3.10.2.1. Channel quality feedback 

Channel quality feedback provides information about channel conditions as seen by the AMS. This information is used by the ABS for link adaptation, resource allocation, power control etc. There are Physical CINR and Effective CINR for wideband measurement and Physical CINR, Effective CINR and band selection information for narrowband measurement. Best-M scheme is used to select bands for narrowband measurement. Channel sounding may be used to measure uplink channel quality.

5.3.10.2.2. MIMO feedback 

MIMO feedback provides wideband and/or narrowband spatial characteristics of the channel that are required for MIMO operation. There are the MIMO mode, precoder matrix index, rank adaptation information, channel covariance matrix elements, power loading factor, eigenvectors and channel sounding. See the session 15.3.11 UL MIMO for more details.
5.3.10.2.3. HARQ feedback 

5.3.10.2.4. Synchronization 

5.3.10.2.5. Bandwidth request 

5.3.10.2.6. E-MBS feedback 

5.3.10.3. UL Control Channels
5.3.10.3.1. UL Fast Feedback Channel 

The UL fast feedback channel (FFBCH) carries channel quality feedback and MIMO feedback. BW-REQ indicators or HARQ feedback may be transmitted.
The mapping of UL fast feedback information into physical channels is described in Section 15.3.9.2.1.2.

There are two types of UL fast feedback control channels: primary and secondary fast feedback channels. The UL primary fast feedback control channel (P-FFBCH) provides wideband feedback information including channel quality and MIMO feedback. It is used to support robust feedback reports. The UL secondary fast feedback control channel (S-FFBCH) carries narrowband CQI and MIMO feedback information. The secondary fast feedback channel can be used to support CQI reporting at higher code rate and thus more CQI information bits.
An UL FFBCH carries one of 9(TBD) feedback types, each of which has different combination of feedback information as in Table ooo.

Table ooo. The feedback types 
[The table is FFS because it depends on FFR scheme, MIMO scheme or etc. There are only examples.]
	The types for P-FFBCH
	Feedback contents (bits)

	Type 1
	WB CQI (4)

	Type 2
	Rank information(2) + WB CQI (4)

	Type 3
	Rank information(2) + One band selection information (4)


	The types for S-FFBCH
	Feedback information (bits)

	Type 4
	Rank information(2) + WB CQI(4) + WB PMI(4)

	Type 5
	NB CQI(4x1band) + NB PMI(4x1band)

	Type 6
	Rank information (2) + Three band selection information (8)

	Type 7
	NB CQI(4x3) + NB PMI (4x3)

	Type 8
	Differential CQI per band(1x3) + WB PMI(4)

	Type 9
	NB CQI(4x3)


5.3.10.3.1.1. Multiplexing with other control channels and data channels

The UL FFBCH is FDM with other UL control and data channels in a subframe.
UL FFBCHs starts after the end of UL HFBCHs and UL FFBCHs and UL HFBCHs may be in same DRU. ABS allocates the UL FFBCH to AMS with channel index, kind of information contents and the period through USCCH or MAC Message.
5.3.10.3.1.2. PHY structure 

The number of bits carried in the FFBCH is adaptive. See table ooo.
The UL FFBCH is comprised of three distributed UL fast feedback mini tiles (FMT), where the FMT is defined as 2 contiguous subcarriers by 6 OFDM symbols. One DRU consists of 9 FMTs and it carries 3 FFBCHs. The allocation of UL FMT channels is as figure xxx.
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Figure xxx. The allocation of UL FFBCHs
Details of the coding and modulation schemes for P-FFBCH and S-FFBCH are described in the following sections.
5.3.10.3.1.3. Primary fast-feedback channel

A primary fast-feedback channel (P-FFBCH) uses BPSK modulation on the 36 subcarriers as figure yyy. Table ppp defines the mapping between a data payload of k bits (4 ≤ k ≤ 6) and the subcarriers modulation with 3 repetitions and permutations as depicted in figure yyy. TheP-FFBCH codewords use indices from 0 to 2k-1 in Table ppp.
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Figure yyy. The composition of three FMTs for a P-FFBCH
Table ppp. Sequences for P-FFBCH
	Index
	Sequence
	Index
	Sequence

	0
	0,0,0,0,1,0,0,1,1,1,0,1
	32
	0,0,0,0,0,1,1,1,0,0,0,0

	1
	1,0,0,1,1,0,1,1,0,0,1,1
	33
	1,0,0,1,0,1,0,1,1,1,1,0

	2
	0,1,1,1,1,1,0,1,1,0,1,1
	34
	0,1,0,0,1,1,0,0,1,0,1,1

	3
	1,1,1,0,1,1,1,1,0,1,0,1
	35
	1,1,0,1,1,1,1,0,0,1,0,1

	4
	0,0,1,0,1,1,1,0,1,0,0,1
	36
	0,0,1,0,0,0,0,0,0,1,0,0

	5
	1,0,1,1,1,1,0,0,0,1,1,1
	37
	1,0,1,1,0,0,1,0,1,0,1,0

	6
	0,1,0,1,1,0,1,0,1,1,1,1
	38
	0,1,1,0,1,0,1,1,1,1,1,1

	7
	1,1,0,0,1,0,0,0,0,0,0,1
	39
	1,1,1,1,1,0,0,1,0,0,0,1

	8
	0,1,0,1,1,1,1,1,0,1,0,0
	40
	0,0,0,1,1,1,1,1,1,0,0,1

	9
	1,1,0,0,1,1,0,1,1,0,1,0
	41
	1,0,0,0,1,1,0,1,0,1,1,1

	10
	0,1,1,1,1,0,0,0,0,0,0,0
	42
	0,1,0,1,0,1,0,0,0,0,1,0

	11
	1,1,1,0,1,0,1,0,1,1,1,0
	43
	1,1,0,0,0,1,1,0,1,1,0,0

	12
	0,0,0,0,1,1,0,0,0,1,1,0
	44
	0,0,1,1,1,0,0,0,1,1,0,1

	13
	1,0,0,1,1,1,1,0,1,0,0,0
	45
	1,0,1,0,1,0,1,0,0,0,1,1

	14
	0,0,1,0,1,0,1,1,0,0,1,0
	46
	0,1,1,1,0,0,1,1,0,1,1,0

	15
	1,0,1,1,1,0,0,1,1,1,0,0
	47
	1,1,1,0,0,0,0,1,1,0,0,0

	16
	0,1,0,0,0,0,1,0,0,1,1,0
	48
	0,0,0,1,1,0,1,0,0,0,1,0

	17
	1,1,0,1,0,0,0,0,1,0,0,0
	49
	1,0,0,0,1,0,0,0,1,1,0,0

	18
	0,1,1,0,0,1,0,1,0,0,1,0
	50
	0,1,0,1,0,0,0,1,1,0,0,1

	19
	1,1,1,1,0,1,1,1,1,1,0,0
	51
	1,1,0,0,0,0,1,1,0,1,1,1

	20
	0,0,0,1,0,0,0,1,0,1,0,0
	52
	0,0,1,1,1,1,0,1,0,1,1,0

	21
	1,0,0,0,0,0,1,1,1,0,1,0
	53
	1,0,1,0,1,1,1,1,1,0,0,0

	22
	0,0,1,1,0,1,1,0,0,0,0,0
	54
	0,1,1,1,0,1,1,0,1,1,0,1

	23
	1,0,1,0,0,1,0,0,1,1,1,0
	55
	1,1,1,0,0,1,0,0,0,0,1,1

	24
	0,0,0,1,0,1,0,0,1,1,1,1
	56
	0,0,0,0,0,0,1,0,1,0,1,1

	25
	1,0,0,0,0,1,1,0,0,0,0,1
	57
	1,0,0,1,0,0,0,0,0,1,0,1

	26
	0,0,1,1,0,0,1,1,1,0,1,1
	58
	0,1,0,0,1,0,0,1,0,0,0,0

	27
	1,0,1,0,0,0,0,1,0,1,0,1
	59
	1,1,0,1,1,0,1,1,1,1,1,0

	28
	0,1,0,0,0,1,1,1,1,1,0,1
	60
	0,0,1,0,0,1,0,1,1,1,1,1

	29
	1,1,0,1,0,1,0,1,0,0,1,1
	61
	1,0,1,1,0,1,1,1,0,0,0,1

	30
	0,1,1,0,0,0,0,0,1,0,0,1
	62
	0,1,1,0,1,1,1,0,0,1,0,0

	31
	1,1,1,1,0,0,1,0,0,1,1,1
	63
	1,1,1,1,1,1,0,0,1,0,1,0


5.3.10.3.1.4. Secondary fast-feedback channel
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Figure zzz. The composition of three FMTs for a S-FFBCH
A secondary fast-feedback channel (S-FFBCH) uses QPSK modulation on the 24 data subcarriers as figure zzz. The fast-feedback information bits are 
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 is LSB.) and these are coded to codeword bits
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If k ≤ 12,
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And if 13 ≤ k ≤ 24, the payload bits are divided into two parts and then concatenated into a codeword after separate encoding processes.
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Where, 
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Table qqq. Generator matrix for S-FFBCH
	Index(i)
	vi,0
	vi,1
	vi,2
	vi,3
	vi,4
	vi,5
	vi,6
	vi,7
	vi,8
	vi,9
	vi,10
	vi,11

	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0

	1
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	1

	2
	0
	1
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0

	3
	1
	1
	0
	0
	0
	1
	0
	0
	0
	1
	1
	1

	4
	0
	0
	1
	0
	0
	1
	1
	0
	1
	1
	0
	0

	5
	1
	0
	1
	0
	0
	1
	0
	0
	0
	1
	1
	0

	6
	0
	1
	1
	0
	0
	1
	0
	0
	1
	0
	1
	1

	7
	0
	0
	0
	1
	0
	1
	0
	1
	1
	0
	0
	0

	8
	1
	0
	0
	1
	0
	1
	1
	1
	1
	0
	0
	1

	9
	0
	1
	1
	1
	0
	1
	1
	0
	0
	1
	1
	0

	10
	0
	0
	0
	0
	1
	1
	1
	0
	0
	0
	0
	1

	11
	0
	1
	0
	0
	1
	1
	1
	1
	0
	1
	1
	1

	12
	1
	1
	0
	0
	1
	1
	1
	0
	1
	0
	1
	0

	13
	0
	0
	1
	0
	1
	1
	0
	1
	1
	1
	0
	0

	14
	1
	0
	1
	0
	1
	1
	0
	1
	0
	1
	0
	1

	15
	0
	1
	1
	0
	1
	1
	0
	0
	1
	1
	0
	1

	16
	1
	1
	1
	0
	1
	1
	0
	1
	1
	1
	0
	0

	17
	0
	0
	0
	1
	1
	1
	0
	1
	0
	0
	0
	1

	18
	0
	1
	0
	1
	1
	1
	1
	0
	1
	0
	1
	1

	19
	1
	1
	0
	1
	1
	1
	1
	0
	0
	1
	1
	0

	20
	0
	0
	1
	1
	1
	1
	0
	0
	1
	0
	1
	0

	21
	1
	0
	1
	1
	1
	1
	1
	1
	0
	0
	0
	1

	22
	0
	1
	1
	1
	1
	1
	1
	1
	1
	0
	0
	1

	23
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	0

	24
	1
	1
	1
	0
	0
	1
	0
	1
	0
	0
	1
	1

	25
	0
	1
	0
	1
	0
	1
	1
	0
	1
	1
	1
	0

	26
	1
	1
	0
	1
	0
	1
	0
	0
	1
	1
	1
	1

	27
	0
	0
	1
	1
	0
	1
	0
	1
	1
	0
	1
	1

	28
	1
	0
	1
	1
	0
	1
	0
	1
	0
	1
	0
	1

	29
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	1

	30
	1
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0

	31
	1
	0
	0
	1
	1
	1
	1
	1
	0
	1
	0
	1

	32
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0
	1
	1

	33
	1
	0
	0
	0
	0
	1
	0
	1
	1
	1
	0
	1

	34
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	1

	35
	1
	1
	0
	0
	0
	1
	1
	0
	1
	1
	1
	1

	36
	0
	0
	1
	0
	0
	1
	0
	0
	1
	0
	1
	1

	37
	1
	0
	1
	0
	0
	1
	1
	1
	1
	1
	1
	1

	38
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	0
	0

	39
	0
	0
	0
	1
	0
	1
	0
	0
	0
	1
	0
	0

	40
	1
	0
	0
	1
	0
	1
	0
	1
	1
	1
	0
	0

	41
	0
	1
	1
	1
	0
	1
	0
	1
	1
	0
	0
	1

	42
	0
	0
	0
	0
	1
	1
	0
	1
	0
	1
	0
	1

	43
	0
	1
	0
	0
	1
	1
	0
	1
	1
	0
	1
	1

	44
	1
	1
	0
	0
	1
	1
	0
	0
	1
	0
	0
	1

	45
	0
	0
	1
	0
	1
	1
	0
	0
	0
	1
	1
	1

	46
	1
	0
	1
	0
	1
	1
	0
	1
	1
	0
	1
	1

	47
	0
	1
	1
	0
	1
	1
	0
	0
	0
	0
	0
	0


5.3.10.3.2. UL HARQ Feedback Channel 

5.3.10.3.3. UL Sounding Channel
5.3.10.3.4. Ranging Channel 
5.3.10.3.5. Bandwidth Request Channel

5.3.10.4. UL Inband Control Signaling




-------------------------------  Text End  ---------------------------------------------------[image: image11.png]
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