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The clarification of UL control allocation (15.3.8.3.3)
Jinyoung Chun, Jin Sam Kwak and Bin-Chul Ihm
LG Electronics

1. Introduction

In session #63, UL control section is almost clarified. But there is no control region information such as BW REQ, Fast feedback channel, HARQ feedback channel. Also there is still ‘TBD’ in the section 15.3.8.3.3 Resource allocation and tile permutation for control channels. Another remaining issue is which frequency partition UL control channels are supported in.
2. Text proposal in the 802.16m draft
Proposed text has been underlined in blue and deleted text has been struck through in red. Existing draft text is shown in black.
-----------------------------------------------------------------   Text Start  -----------------------------------------------------------------
< Modify the table 791 in Page 342 as below: >
15.3.6.5.1.2 S-SFH IE 
Table 791 – S-SFH SP1 IE format

	Syntax
	Size (bit)
	Notes

	S-SFH SP1 IE format () { 
	
	

	Start superframe offset where new SP1 information is used
	2
	

	MSB of superframe number
	8
	Remaining bit of SFN except LSB of SFN in P-SFH

	LSB of 48 bit BS MAC ID
	12
	Specifies the 12 least bit of BS ID

	Number of UL Ack/Nack channels per HARQ feedback region (LHFB in 15.3.8.3.3.2)
	2
	Channel numbers represented by the two bits (0, 1, 2, 3) are as follows.

For 5 Mhz band, 6, 12, 18, 24
For 10 Mhz band, 6, 12, 24, 30

For 20 Mhz band, 12, 24, 48, 60

	Number of DL Ack/Nack channels per HF-A-MAP region
	2
	Channel numbers represented by the two bits (0, 1, 2, 3) are as follows.

For 5 Mhz band, 4, 8, 12, 16

For 10 Mhz band, 8, 16, 24, 32

For 20 Mhz band, 16, 32, 48, 64

	Power control channel resource size indicator
	2
	

	Non-user specific AMAP location
	1
	Reuse 1 or reuse 3

	A-A-MAP MCS selection
	1
	

	DL permutation configuration (CRU, DRU partitioning and signaling related to that)
	13
	For 20MHz, DL_CAS_SB0(4), DL_CAS_MB0(6), DL CAS_SBi (4x3)

	UL permutation configuration (CRU, DRU partitioning and signaling related to that)
	13
	For 20 MHz, UL_CAS_SB0(4), UL_CAS_MB0(6), UL_CAS_SBi (4x3)

	Unsync ranging allocation interval channel information (ranging region periodicity)
	3
	

	Unsync ranging location in the frame (time and frequency)
	2
	

	RNG codes information 
	8
	

	Ranging code subset/partition configuration
	3
	

	ABS EIRP 
	7
	Signed in units of 1 dBm

	Cell bar information
	1
	If Cell Bar bit = 1, this cell is not allowed for any new initial entry

	Reserved
	TBD
	

	}
	
	


< Modify the table 793 in Page 344 as below: >
Table 793 – S-SFH SP3 IE format

	Syntax
	Size (bit)
	Notes

	S-SFH SP3 IE format () { 
	
	

	Start superframe offset where new  SP2 information is used
	2
	

	Rate of change of SP (1-3) info
	4
	

	FFR partition resource metrics
	TBD
	

	N1 information for UL power control
	TBD
	

	UL Fast FB Size 
# Distributed LRUs for UL feedback channel per a UL AAI subframe (UL_FEEDBACK_SIZE in the section 15.3.8.3.3.2)


	4
	Specifies the size of UL feedback channel per a UL AAI subframe.

The number of UL feedback channels according to UL_FEEDBACK_SIZE is specified in the section 15.3.8.3.3.2.

	# Tx antenna
	2
	0b00: 2 antennas
0b01: 4 antennas
0b10: 8 antennas
0b11: reserved

	SP scheduling periodicity information
	TBD
	

	HO Ranging backoff start
	4
	Initial backoff window size for MS performing initial ranging during HO process, expressed as a power of 2. Values of n range 0-15 (the highest order bits shall be unused and set to 0)

	HO Ranging backoff end
	4
	Final backoff window size for MS performing initial ranging during HO process, expressed as a power of 2. Values of n range 0-15

	Initial ranging backoff start
	4
	Initial backoff window size for initial ranging contention, expressed as a power of 2. Values of n range 0-15

	Initial ranging backoff end
	4
	Final backoff window size for initial ranging contention, expressed as a power of 2. Values of n range 0-15

	UL BWREQ Channel information
	3
	0b000: First UL AAI subframe in every superframe

0b001: First UL AAI subframe in every frame

0b010: Every UL AAI subframes in every frame

0b011-0b111: reserved

	Bandwidth request backoff start
	4
	Initial backoff window size for contention BRs, expressed as a power of 2. Values of n range 0-15 (the highest order bits shall be unused and set to 0)

	Bandwidth request backoff end
	4
	Final backoff window size for contention BRs, expressed as a power of 2. Values of n range 0-15

	Uplink AAI subframe bitmap for sounding
	8
	

	Sounding multiplexing type (SMT) for sounding
	1
	

	Decimation value D/Max Cyclic Shift Index P for sounding
	3
	

	Reserved
	TBD
	

	}
	
	


-------------------------------------------------------------------   Text End  -------------------------------------------------------------------
<Modify the texts in the section 15.3.8.3.3 in Page 459 as below:>

-------------------------------------------------------------------   Text Start -------------------------------------------------------------------
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.UL HARQ feedback channels, UL fast feedback channels, UL bandwidth request channels, and UL data channels as figure 523.

15.3.8.3.3.1 Bandwidth request channels
The number of bandwidth request channels in frequency partition FPi in a UL AAI subframe is Nbwr. , 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 15.3.8.3.2.
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 UL-1>>Figure 447.

1) The uplink tiles in the distributed LRUs reserved for feedback channels are divided into 2-by-6 feedback 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 (253) and Equation (254) 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 (253) in MZone and Equation (254) in the LZone with PUSC:
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Where
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 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 0, 1 or 2.

s is the feedback channel index. s can take an integer value in the range 0 to LFB,FPi-1.
HARQ Feedback Channels 
Each feedback channel constructed according to Section 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.
A pair of 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 558.

1) Each 2x6 RFMT is divided into three consecutively 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 (255) to obtain the reordered 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 (255).
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where
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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 LHFB,FPi -1.
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In FDD, there is one HARQ Feedback region in each UL AAI subframe. In TDD, with notation in Table 744 in 15.2.14.2.2.2<<15.3.9.2.2.2.2>>, for HARQ Feedback Channel in UL AAI subframe n, the associated DL bursts can start from a set of DL AAI subframe indices denoted by 
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. The number of HARQ Feedback regions is equal to the size of set M. For DL bursts starting at AAI subframe mk, the index of the associated HARQ Feedback region is the order of mk in set M, with index 0 corresponding to the 1st HARQ Feedback region. Within each HARQ Feedback region, the index for HARQ Feedback Channel is calculated as follows.
For persistent allocation, index k is specified in HFA of DL Individual Persistent A-MAP IE or DL Composite Persistent A-MAP IE.
For group resource allocation, index k for the lth AMS in GRA allocation is 
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, where istart is the ACK Channel Offset in DL group resource allocation A-MAP IE, LHFB is the total number of HFBCH configured per HARQ feedback region, and NGRA is the Use Bit Map Size in DL group resource allocation A-MAP IE.
For resource allocation using DL basic assignment A-MAP, index k is 
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, where j is HFBCH Index Parameter in Non-user specific A-MAP IE, n is HFA in DL basic assignment A-MAP IE, M(j) is STID when j = 0 and M(j) is lowest LRU index of corresponding DL transmission when j = 1.
Fast Feedback Channels 
A fast feedback channel consists of one feedback channel. It is allocated after HARQ feedback regions and the total number of the feedback channels is LFB-floor(LHFB/3).
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Allocation of UL control and data channels in the distributed LRUs of a frequency partition of an UL AAI subframe.

Figure 523 – Allocation of channels in the UL frequency partition
-------------------------------------------------------------------   Text End  -------------------------------------------------------------------[image: image17.png]
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