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 Proposed Changes of UL HARQ retransmission (15.2.9)
Jeongki Kim, Youngsoo Yuk, Kiseon Ryu, Yongho Ronny Kim, Jin Sam Kwak
LG Electronics.
Introduction
This contribution includes the proposed text for the Section 15.2.9 HARQ Function 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].
Rationale/Motivation of modifications 

If there is no resource for AMS to retransmit the next subpacket at the particular subframe due to other , the ABS does not allocate the resource for retransmission to the AMS and will transmit NACK to the AMS without UL Basic Assignment A-MAP IE for retransmission according to HARQ function in the IEEE 802.16m DRAFT Amendment [6]. At the corresponding UL subframe, the AMS will transmit the next subpacket through the resources assigned at the latest subpacket transmission with the same ACID. The subpacket transmitted by the AMS will be collided with the subpacket transmitted by other AMS. Figure 1 shows the example of this procedure. To solve this problem, when ABS cannot allocate the resource for retransmission to AMS at the particular UL subframe, the ABS will allocate the resource for retransmission at other UL subframe indicated by the UL ReTx Assignment A-MAP IE as shown in Figure 2. UL ReTx Assignment A-MAP IE contains the resource assignment information for AMS to transmit the next subpacket as shown in Table 1.
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Figure 1. Example of UL HARQ procedure
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Figure 2. HARQ retransmission using UL ReTx Assignment A-MAP IE
Table 1 - UL ReTx Assignment A-MAP IE

	Syntax
	Size in bits 
	Description/Notes

	UL ReTx Assignment A-MAP IE() {
	-
	-

	A-MAP IE Type
	4
	UL ReTx Assignment A-MAP IE

	I_sizeoffset
	5
	Offset used to compute burst size index

	AI_SN
	1
	HARQ identifier sequence number

	ACID
	3
	HARQ channel identifier

	UL Subframe Offset 
	3
	Indicate the UL subframe offset in which the resource will be allocated and which is apart from the corresponding UL subframe which is determined by UL HARQ timing (Section 15.2.9.2.2.1.2). 

0b000: UL resource is allocated after 1 UL subframe from the corresponding UL subframe.

0b001: UL resource is allocated after 2 UL subframes from the corresponding UL subframe.

0b010: UL resource is allocated after 3 UL subframes from the corresponding UL subframe.

0b011: UL resource is allocated after 4 UL subframes from the corresponding UL subframe.

0b100: UL resource is allocated after 5 UL subframe from the corresponding UL subframe.

0b101: UL resource is allocated after 6 UL subframes from the corresponding UL subframe.

0b110: UL resource is allocated after 7 UL subframes from the corresponding UL subframe.

0b111: UL resource is allocated after 8 UL subframes from the corresponding UL subframe.

	Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index

10 MHz: 11 bits for resource index

20 MHz: 11 bits for resource index

Resource index includes location and allocation size

	Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource. 

0b0: 1 subframe (default)

0b1: 4 UL subframes for FDD or all UL subframes for TDD

	HFA
	[4]
	TBD
HARQ Feedback Allocation 

	Reserved
	TBD
	Reserved bits 

	Padding
	Variable
	Padding to reach byte boundary

	MCRC
	[16]
	16 bit CRC masked by Station ID

	}
	-
	-
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Text proposal for inclusion in the 802.16m amendment
Proposed Text
------------------------------------------- Start of Proposed Text -----------------------------------------------
[On the IEEE P802.16m/D1, page 172, line51, add the followings to subsection 15.2.9.1.2] 
If an ABS does not allocate the resource for retransmission to an AMS at the particular UL subframe, the ABS shall transmit the UL ReTx Assignment A-MAP IE to the AMS to allocate the resource at the other UL subframe which is present later than the corresponding UL subframe which is determined by UL HARQ timing (Section 15.2.9.2.2.1.2).
[Add the following chapter to subsection 15.3.6.5.4]
15.3.6.5.4.13 UL ReTx Assignment A-MAP IE

Table xxx shows UL ReTx Assignment A-MAP IE.

Table xxx - UL ReTx Assignment A-MAP IE

	Syntax
	Size in bits 
	Description/Notes

	UL ReTx Assignment A-MAP IE() {
	-
	-

	A-MAP IE Type
	4
	UL ReTx Assignment A-MAP IE

	I_sizeoffset
	5
	Offset used to compute burst size index

	AI_SN
	1
	HARQ identifier sequence number

	ACID
	3
	HARQ channel identifier

	UL Subframe Offset 
	3
	Indicate the UL subframe offset in which the resource will be allocated and which is apart from the corresponding UL subframe which is determined by UL HARQ timing (Section 15.2.9.2.2.1.2). 

0b000: UL resource is allocated after 1 UL subframe from the corresponding UL subframe.
0b001: UL resource is allocated after 2 UL subframes from the corresponding UL subframe.

0b010: UL resource is allocated after 3 UL subframes from the corresponding UL subframe.

0b011: UL resource is allocated after 4 UL subframes from the corresponding UL subframe.
0b100: UL resource is allocated after 5 UL subframe from the corresponding UL subframe.
0b101: UL resource is allocated after 6 UL subframes from the corresponding UL subframe.

0b110: UL resource is allocated after 7 UL subframes from the corresponding UL subframe.

0b111: UL resource is allocated after 8 UL subframes from the corresponding UL subframe.

	Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index

10 MHz: 11 bits for resource index

20 MHz: 11 bits for resource index

Resource index includes location and allocation size

	Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource. 

0b0: 1 subframe (default)

0b1: 4 UL subframes for FDD or all UL subframes for TDD

	HFA
	[4]
	TBD
HARQ Feedback Allocation 

	Reserved
	TBD
	Reserved bits 

	Padding
	Variable
	Padding to reach byte boundary

	MCRC
	[16]
	16 bit CRC masked by Station ID

	}
	-
	-


--------------------------------------------- End of Proposed Text ----------------------------------------------
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