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LG Electronics
1. Introduction
In Amendment Working Document, the channel structure of UL control channels are defined, but there are many remaining issues as follows:

· Which frequency partition UL control channels are in?

· What are the order, the region and the period for Feedback channels and BW request channels?

· How do we indicate the index of HARQ feedback channels and Fast feedback channels?
2. Clarifications 

· Frequency partition

We prefer UL control channels are included in a frequency partition. But it can make some restriction to choose the ratio of frequency partitioning because the resource for data allocation is lacked in the partition including UL control channels.
· The region of feedback channel (FBCH)
In 15.3.8.3.3, the size of feedback channel defines as ‘UL_FEEDBACK_SIZE’. And it is already in SFH SP3 as ‘UL FB size’. The indication of the units of LRU can reduce the indication overhead than the units of feedback channels. 

Also FBCHs includes HARQ feedback channels (HFBCH) and Fast feedback channels (FFBCH). If the number of HFBCHs in each DL subframe is known by non-user specific A-MAP, we can distinguish between the region of HFBCH and the region of FFBCH.
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Figure 1. Frame structure including UL control channels in view of distributed LRUs


[image: image2.emf]Feedback channes in a 

UL_FEEDBACK_SIZE

HFBCH is allocated in 

increasing order starting 

from the first feedback 

channel.

FFBCH is allocated in 

decreasing order starting 

from the last feedback 

channel.

FFBCHs

HFBCHs


Figure 2. The indication of HFBCH and FFBCH in a subframe

· The indication of FFBCH
FFBCH index is indicated explicitly by UL Feedback allocation A-MAP IE. The delay/ timing of IE and FFBCH are FFS (Indication or follow the rule of HARQ timing). The type of PFBCH or SFBCH is determined by MFM in Feedback_Allocation_IE.

· The indication of HFBCH
There are two kind of the indication method as follow:
· Normal HFBCHs: The index is follows implicitly the order of DL A-MAP IEs.
· HFBCHs for PA or GRA: The index is indicated explicitly by PA A-MAP IE or GRA A-MAP IE. The location of HFBCH for PA has to be fixed. Therefore it is located at first and then normal HFBCHs are located in the size of the number of DL A-MAP IE. (The details are FFS. It depends on DL control section.)
· The region and the period of bandwidth request channel (BRCH)
In 15.3.8.3.3, the size of BRCHs defines as ‘UL_BWREQ_SIZE’. The indication units are LRU and it is indicated by SFH SP2. The location and the period information is also indicates by SFH SP2 but the signaling overhead is minimized. Therefore we suggest that BRCH is located in a first UL subframe of a frame for the latency of BR ACK and it includes in one or two subframes in a superframe.
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-09/0010r2]
[Remedy 1. Insert the below columns in Table 664 and Table 665 (page 195).]
--------------------------------------  Text Start  -------------------------------------------- 
Table 664 – S-SFH SP2 IE format

	UL_BWREQ_SIZE
	2
	Indicates the region of bandwidth request channels in the units of LRU. The number of bandwidth request channels in frequency partition FPi, is LBWR,FPi. See 15.3.8.3.3.2.

	UL_BWREQ_PERIOD
	1
	0b0: every frame in a superframe

0b1: first and third frame in a superframe

UL bandwidth request channels are located in first subframe in the frame including the channels.

	UL_FP_For_CTRL_CH 
	2
	Indicates UL frequency partition included UL control channel

0b00- 0b11: frequency partition 0 -3


Table 665 – S-SFH SP3 IE format

	UL FB Size

UL_FEEDBACK_SIZE
	4
	Specifies the size of UL feedback channel per a UL subframe (Need the decision from UL Ctrl section)

Indicates the region of feedback channels in the units of LRU. The number of feedback channels in frequency partition FPi, is LFB,FPi and it includes fast feedback channels and HARQ feedback channels. See 15.3.8.3.3.2.


-----------------------------------------  Text End  ------------------------------------------ 
[Remedy 2. Change the texts in page 275 as follows:]
-----------------------------------------  Text Start  ------------------------------------------ 
15.3.8.3.3 Resource allocation and tile permutation for control channels
The distributed LRUs in each of an uplink frequency partition may be further divided into data, bandwidth request, feedback channels, and analog feedback channels. The feedback channels can be used for both HARQ ACK/NAK and fast feedback. The analog feedback channels are specifically for transmitting unquantized eigenvector feedback for supporting MU-MIMO transmission. The allocation order of data channels and UL control channels are TBD. The allocation order of data channels and UL control channels in distributed LRUs are in Figure 488.
15.3.8.3.3.1 Bandwidth request channels
The number of bandwidth request channels in frequency partition FPi, LBWR,FPi, is indicated by the (TBD)-2 bit field UL_BWREQ_SIZE in the S-SFH (TBD) in the unit of LRUs. 
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Where Nbwr is 1 in MZone and 2 in LZone with PUSC.

Bandwidth request channels are not necessarily present in all subframes and the allocation can differ from subframe to next. 

In MZone, the bandwidth request channels are of same size as LRUs, i.e. three 6-by-6 tiles. In LZone with PUSC, the bandwidth request channels consist of three 4-by-6 tiles. The bandwidth request channels use LRUs constructed from the tile permutation specified in 15.3.8.3.2.
15.3.8.3.3.2 Feedback Channels
Let UL_FEEDBACK_SIZE distributed LRUs in frequency partition FPi be reserved for feedback channels in the units of LRU. The number of feedback channels in frequency partition FPi, is LFB,FPi. 
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where Nfb is 3 in MZone and 4 in LZone with PUSC.
The feedback channels are formed by 3 permuted 2-by-6 mini-tiles. The mini-tile reordering process applied to each distributed LRU is described below and illustrated in Figure 488<<Figure UL- 1>>.
1) The uplink tiles in the distributed LRUs reserved for feedback channels are divided into 2-by-6 feed​back mini-tiles (FMTs). The FMTs so obtained are numbered from 0 to 
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2) A mini-tile reordering is applied to the available 2-by-6 FMTs as specified by Equation (238) and Equation (239) to obtain the reordered FMTs (RFMTs).
3) Each group of three consecutive RFMTs forms a feedback channel.
The closed form expressions for the FMT reordering function used in step 2 above are as Equation (238) in MZone and Equation (239) in the LZone with PUSC:
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Where
MiniTile(s,n) is the nth mini-tile of the sth feedback channel.
n is the mini-tile index in a feedback channel. n can take a value of 0, 1 or 2.
s is the feedback channel index. s can take an integer value in the range 0 to 
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15.3.8.3.3.2.1 HARQ feedback channels
Each feedback channel constructed according to 15.3.8.3.3.2 can be used to transmit six HARQ feedback channels. The number of HARQ feedback channels is denoted by LHFB. HARQ feedback channel (HFBCH) is allocated in increasing order starting from the fist feedback channel. 
A HARQ feedback channel is formed by three reordered 2-by-2 HARQ mini-tiles (RHMT). The HMTs reordering process and the construction of HARQ feedback channel are described below and illustrated in Figure 488.
1) Each 2x6 RFMT is divided into three consequitivly indexed 2-by-2 HMTs. The HMTs so obtained are numbered from 0 to 
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2) A HMT reordering is applied to the HMTs as specified by Equation (240) to obtain the reorderd HMTs (RHMTs).
3) Each group of three consecutive RHMTs forms a HARQ feedback channel.
The closed form expression for the HMT reordering function used in step 2 above is as Equation (240).
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Where
HMT(k,m) is the m-th HMT of the k-th HARQ feedback channel.
m is the HMT index in a HARQ feedback channel. m can take a value 0, 1 or 2.
k is the HARQ feedback channel index. k can take an integer value in the range 0 to 
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15.3.8.3.3.2.2 Fast Feedback Channels
A fast veedback feedback channel consists of one feedback channel. Fast feedback channel (FFBCH) is allocated in increasing order starting from the fist feedback channel. 
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Figure 488—The allocation of UL control channels and data channels in the distributed LRUs
-----------------------------------------  Text End  ------------------------------------------ 
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