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IEEE 802.16m Amendment Text Proposal for UL control allocation
Jinyoung Chun, and Bin-Chul Ihm
LG Electronics
1. Introduction
There is no specific allocation method of UL control channels. We have to determine which FFR region UL control channel is allocated in, and the order of UL control channels and UL data, etc. Therefore we suggest the allocation method and also define broadcast information for that. But it is limited to UL control channel using distributed LRUs such as Bandwidth request channels, Feedback channels.
2. Description of the proposal
There is some information for the allocation of UL Control channels in UL distributed LRUs.
1. FFR region
If UL control channels are allocated to all FFR regions, there is the overhead for the allocation and indication. Therefore we prefer BS indicates a FFR region for UL control channels by the broadcast information. 

· Frequency partition index (FPi): It indicates which FFR region UL control channel is allocated in. It is indicated by 2bits in S-SFH or ABI [TBD].
2. Bandwidth Request Channel (BRCH)
Bandwidth request channel is the contention-based channel. And all users have to know the region.
· UL_BWREQ_SIZE: BRCHs are allocated from first distributed LRU [TBD] of the FFR region. And the size of BRCHs (UL_BWREQ_SIZE) is indicated by 2bits in S-SFH or ABI [TBD] in units of LRUs.
· UL_BWREQ_PERIOD (2p): BRCH is allocated in first UL subframe every 2p frame, which p is indicated by 2bits in S-SFH or ABI [TBD].
3. Feedback Channel
Feedback channel is the user specific channel. Each user has to know the location of the allocated channel to the user by BS. And all users may know the region for the allocation of data channel or sounding channel.
· UL_FEEDBACK_SIZE: Feedback channels are allocated after BRCHs. And the size of feedback channels is indicated by TBD bits in S-SFH or ABI [TBD] in units of LRUs. 

· [Option 1] Feedback channel is divided by two parts: fast feedback channel and HARQ feedback channel. The fast feedback channel is allocated in increasing order starting from the first feedback channel. And the HARQ feedback channel is allocated in decreasing order starting from the last feedback channel.
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Figure. The allocation of UL control channels and data channels in the distributed LRUs of a FFR region of a UL subframe

· [Option 2] Feedback channel is divided by two parts: HARQ feedback channel and fast feedback channel. The HARQ feedback channel is allocated in increasing order starting from the first feedback channel. And the fast feedback channel is allocated in decreasing order starting from the last feedback channel.
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Figure. The allocation of UL control channels and data channels in the distributed LRUs of a FFR region of a UL subframe

3. Reference

[1] 80216m-08/003r8, “IEEE 802.16m System Description Document (SDD)”

[2] 80216m-09/0010r1a, “IEEE 802.16m Amendment Working Document (AWD)”
4. Text proposal for inclusion in the 802.16m amendment
-------------------------------  Text Start  --------------------------------------------------- 
[Remedy 1]
[Modify the table in line 37, page 57 as below:]
S-SFH SP4 contains information for maintaining communication with the ABS (e.g., periodic ranging, bandwidth request, sounding, HARQ parameters, and fast feedback parameters), see Table 658.

Table 658 S-SFH SP4 IE
	Channel
	Contents
	Size (bits)

	S-SFH Subpacket 4
	
	

	
	Bandwidth request channel information (bandwidth request region location)
	

	
	Fast Feedback Region
	

	
	HARQ Ack Region
	

	
	Frequency partition index (FPi)
	2bits

	
	UL_BWREQ_SIZE
	2bits

	
	UL_BWREQ_PERIOD (2p)
	2bits

	
	UL_FEEDBACK_SIZE
	2bits


· Frequency partition index (FPi): It indicates which FFR region UL control channel is allocated in. It is indicated by 2bits in S-SFH.

· UL_BWREQ_SIZE: Bandwidth request channels are allocated from first distributed LRU [TBD] of the FFR region. And the size of bandwidth request channels is indicated by 2bits in S-SFH in units of LRUs.

· UL_BWREQ_PERIOD (2p): Bandwidth request channels are allocated in first UL subframe every 2p frame, which p is indicated by 2bits in S-SFH.

· UL_FEEDBACK_SIZE: Feedback channels are allocated after BRCHs. And the size of feedback channels is indicated by TBD bits in S-SFH in units of LRUs.
[Remedy 2]
[Modify texts in line 14, page 102 as below:]
[Note: It’s just clarified by the contents of Remedy 1.]

15.3.8.3.3 Resource allocation and tile permutation for control channels

The distributed LRUs in each of uplink frequency partition may be further divided into data, bandwidth request and feedback channels. The feedback channels can be used for both HARQ ACK/NAK and fast feedback. The allocation order of data channels and UL control channels are TBD. The frequency partition index (FPi) of UL control channels is indicated in the S-SFH SP4.
15.3.8.3.3.1 Bandwidth request channels

Bandwidth request channels are allocated from first distributed LRU of the FPi. The number of bandwidth request channels in frequency partition FPi, LBWR,FPi is indicated by the (TBD)-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 <<Section 15.3.6.3.3>>Section 15.3.8.3.2.
15.3.8.3.3.2 Feedback Channels

Feedback channels are allocated from the distributed LRU after UL_BWREQ_SIZE. 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.

 [Add the section number and text in line 14, page 103 as below:]
15.3.8.3.3.2.1. HARQ feedback channels
Each feedback channel constructed according to Section <<15.3.8.3.4.2>> 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,FPi.
The HARQ feedback channel is allocated in increasing order starting from the first feedback channel.
[Add the figure and text in line 48, page 103 as below:]
[Note: The section is already in C80216m-09/0386r1 but missed. And the figure is clarified.]
15.3.8.3.3.2.2. Fast Feedback Channels

A fast feedback channel consists of one feedback channel. 

The fast feedback channel is allocated in decreasing order starting from the last feedback channel.
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Figure 438. The allocation of UL control channels and data channels in the distributed LRUs of a FFR region of a UL subframe
Figure 438 – Example of UL resource allocation for UL control channels
Figure 438 is an example of UL resource allocation for UL control channels. The displayed order of data channels and control channels is for illustrative purpose only.
-------------------------------  Text End  ---------------------------------------------------[image: image7.png]
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