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1. Introduction
This contribution includes the proposed text for the BR ACK A-MAP IE in the IEEE 802.16m DRAFT Amendment [6]. The technical text and ToC are inherited from the 802.16m SRD [1], and the IEEE 802.16m SDD [2], the IEEE 802.16m AWD [5] and the IEEE P802.16 Rev2/D9 [3]. Moreover, this contribution follows the tentative outline and style guide in the IEEE 802.16m Amendment [4].
In the IEEE 802.16m DRAFT Amendment, UL resource allocation based on BR ACK has some missing or ambiguous explanation. Therefore, we propose some details and optimized BR ACK for UL resource allocation.
2. Modifications and key-descriptions
· The main concepts of the BR ACK from “15.2.11.1.1 Contention-based random access bandwidth request” in the IEEE P802.16m DRAFT Amendment Working Document [6] are maintained in this text.
1. The clarification of the operation for UL resource allocation
· Allocation Relevance for UL resource
· When UL resource is allocated via BR ACK A-MAP IE, AMS shall know allocation relevance of the UL resource.

· According to DL/UL ratio (8:0, 6:2, 5:3, 4:4 or 3:5), an A-MAP region can be relevant to one UL sub-frame or two UL sub-frames.
· If it is 8:0, 6:2, 5:3 or 4:4, an A-MAP region can be relevant to one UL sub-frame.

· If it is 3:5, an A-MAP region can be relevant to one UL sub-frame or two UL sub-frames.
· How to know where the allocated UL resource is.
· Method 1 : BR ACK A-MAP IE should include an allocation relevance field.
· Method 2 : The allocated UL resource should be in the first UL sub-frame relevant to the A-MAP region regardless of DL/UL ratio.
· Allocation Order / Size for UL resource
· There is no description of the order and size of allocating UL resource to the BR code index whose grant indicator is ‘1’.
· Therefore, we propose that the UL resource should be allocated to the code index whose grant indicator is ‘1’ in ascending order based on the code index.
· Also, we propose that BR ACK A-MAP IE should include an allocation size field.

[image: image1]
· HFA (HARQ Feedback Allocation) for HARQ

· To notify AMS of decoding status of the BW-REQ message, HARQ needs to be enabled.
· For supporting HARQ, HFA (HARQ Feedback Allocation) and ACID (HARQ channel identifier) are required. 
· ACID can be omitted.
· The maximum number of the retransmission should be defined.
· Therefore, we propose that each HFA should be allocated by using HFA start offset as using resource start offset for UL resource allocation.
2. Optimization using 2bit-MSB of the resource start offset
· The maximum number of LRUs is 96 for 20 MHz.
· Because 95 are 0b1011111, there is no possibility that 2bit-MSB of the resource start offset in BR ACK A-MAP IE becomes 0b11.
· If we use this as an indicator, we can increase the capacity of BR ACK-A-MAP IE.
· If 2bit-MSB !=0b11, allocation information will be transmitted in the BR ACK-A-MAP IE.
· If 2bit-MSB == 0b11, no allocation information will be included in this BR ACK-A-MAP IE.

3. References
[1] IEEE 802.16m-07/002r8, “802.16m System Requirements Document (SRD)” 
[2] IEEE 802.16m-09/0034, “The Draft IEEE 802.16m System Description Document”
[3] IEEE P802.16 Rev2 / D9, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface 
for Broadband Wireless Access,” January. 2009.

[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
[5] IEEE 802.16m-09/0010r2, “IEEE 802.16m Amendment Working Document”
[6] IEEE P802.16m/D1, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”

[7] IEEE S802.16m-09/1830, “Design of the BR ACK A-MAP IE”

4. Text proposal for the 802.16m DRAFT amendment
Remedy 1

On the IEEE P802.16m/D1, page 154, line 1, make the following changes to subsection 15.2.11.1.1: 
-----------------------------------------------------------Start of the Text---------------------------------------------------------
15.2.11.1.1 Contention-based random access bandwidth request
The BR Acknowledgement A-MAP IE indicates the decoding status of the BR opportunities in the previous UL frame. It shall include successfully detected code indexes in ascending order. It includes the allocation information only for the fixed size of bandwidth such as BW-REQ message. The allocation shall be in the first UL subframe relevant to the A-MAP region regardless of DL/UL ratio. The UL resource and HFA are allocated to the code index whose grant indicator is ‘1’ in ascending order based on the code index. The maximum number of the HARQ retransmission is TBD.
Table 715—BR-ACK A-MAP IE Format
	Syntax
	Size(bits)
	Notes

	ACK A-MAP IE() {
	-
	-

	A-MAP Type
	4
	BR ACK A-MAP IE

	BR-ACK Bitmap
	N_BR_Slots
	Each bit indicates the decoding status of BR code in the corresponding BR opportunity.

0b0: No BR code is detected, 0b1: At least one code is detected.

	MSB of resource start offset
	2
	0b00, 0b01, 0b10 :2bit-MSB of the start offset of the resource allocation (LRU)
0b11: No grant exist in this BR ACK A-MAP IE.

	If (MSB of resource start offset !=0b11) {
	
	

	LSB of resource start offset
	TBD 5
	This field is LSB of the start offset of the Resource allocation (LRU) for BR Header.

	HFA start offset
	3
	This field is start offset of HARQ Feedback Allocation.

	Allocation size
	2
	Allocated resource size 

0b00: 1 LRU, 0b01: 2 LRUs, 0b10 : 3 LRUs, 0b11: 4LRUs

	}
	
	

	For (i=0; N_BR_Slots; i++) {
	 
	 

	If (BR-ACK Bitmap[i] == 1) {
	 
	 

	Number of Received codes (L)
	TBD
	The number of BR code indices included in this ACK A-MAP IE.

	For (j=0; j<L; j++) {
	 
	 

	Code index
	5
	Code index received in the BR opportunity

	MSG decoding indicator
	1
	To indicate the decoding status of quick access message

	If (MSB of resource start offset !=0b11) {
	
	

	Grant indicator
	1
	To indicate whether grant of BR Header for the code index is included or not If this bit is set, the UL resource is allocated with fixed size and MCS.

	} 
	
	

	}
	
	

	}
	
	

	}
	
	

	MCRC
	16
	CRC masked by the reserved STID for BR ACK A-MAP

	}
	
	


-----------------------------------------------------------End of the Text---------------------------------------------------------
Remedy 2
On the IEEE P802.16m/D1, page 328, line 31, make the following changes to subsection 15.3.6.5.4.2: 
-----------------------------------------------------------Start of the Text---------------------------------------------------------
15.3.6.5.4.2 DL basic assignment A-MAP IE
Table 669 describes Assignment A-MAP IE Types.
Table 669—A-MAP IE Types
	A-MAP IE Type
	Usage

	0b0000
	DL Basic Assignment A-MAP IE

	0b0001
	UL Basic Assignment A-MAP IE

	0b0010
	Feedback Allocation A-MAP IE

	0b0011
	Reserved BR-ACK A-MAP IE

	0b0100
	CDMA Allocation A-MAP IE

	0b0101
	Reserved

	0b0110
	Reserved

	0b0111
	Reserved

	0b1000
	Reserved

	0b1001
	Reserved

	0b1010
	Reserved

	0b1011
	Reserved

	0b1100
	Reserved

	0b1101
	Reserved

	0b1110
	Reserved

	0b1111
	Reserved


-----------------------------------------------------------End of the Text---------------------------------------------------------
Remedy 3
On the IEEE P802.16m/D1, page 357, line 23, add the following subsection and move this BR-ACK A-MAP IE and descriptions of this A-MAP IE from the section 15.2.11.1.1 to 15.3.6.5.4.x)
-----------------------------------------------------------Start of the Text---------------------------------------------------------
15.3.6.5.4.x BR-ACK A-MAP IE
The BR Acknowledgement A-MAP IE indicates the decoding status of the BR opportunities in the previous UL frame. It shall include successfully detected code indexes in ascending order. It includes the allocation information only for the fixed size of bandwidth such as BW-REQ message. The allocation shall be in the first UL subframe relevant to the A-MAP region regardless of DL/UL ratio. The UL resource and HFA are allocated to the code index whose grant indicator is ‘1’ in ascending order based on the code index. The maximum number of the HARQ retransmission is TBD.

Table xxx—BR-ACK A-MAP IE Format
	Syntax
	Size(bits)
	Notes

	ACK A-MAP IE() {
	-
	-

	A-MAP Type
	4
	BR ACK A-MAP IE

	BR-ACK Bitmap
	N_BR_Slots
	Each bit indicates the decoding status of BR code in the corresponding BR opportunity.

0b0: No BR code is detected, 0b1: At least one code is detected.

	MSB of resource start offset
	2
	0b00, 0b01, 0b10 :2bit-MSB of the start offset of the resource allocation (LRU)
0b11: No grant exist in this BR ACK A-MAP IE.

	If (MSB of resource start offset !=0b11) {
	
	

	LSB of resource start offset
	5
	This field is LSB of the start offset of the Resource allocation (LRU) for BR Header.

	HFA start offset
	3
	This field is start offset of HARQ Feedback Allocation.

	Allocation size
	2
	Allocated resource size 

0b00: 1 LRU, 0b01: 2 LRUs, 0b10 : 3 LRUs, 0b11: 4LRUs

	}
	
	

	For (i=0; N_BR_Slots; i++) {
	 
	 

	If (BR-ACK Bitmap[i] == 1) {
	 
	 

	Number of Received codes (L)
	TBD
	The number of BR code indices included in this ACK A-MAP IE.

	For (j=0; j<L; j++) {
	 
	 

	Code index
	5
	Code index received in the BR opportunity

	MSG decoding indicator
	1
	To indicate the decoding status of quick access message

	If (MSB of resource start offset !=0b11) {
	
	

	Grant indicator
	1
	To indicate whether grant of BR Header for the code index is included or not If this bit is set, the UL resource is allocated with fixed size and MCS.

	} 
	
	

	}
	
	

	}
	
	

	}
	
	

	MCRC
	16
	CRC masked by the reserved STID for BR ACK A-MAP

	}
	
	


-----------------------------------------------------------End of the Text---------------------------------------------------------[image: image2.png]
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