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Proposed changes to UL HARQ signaling (16.2.14)
Jeongki Kim, Youngsoo Yuk, Kiseon Ryu, Ronny (Yongho) Kim, Jin Sam Kwak
LG Electronics

1. Introduction
This contribution includes the proposed text for the HARQ functions in the IEEE 802.16m DRAFT Amendment [1]. We propose the method of preventing the SPID un-synchronization problem by the error of UL Basic Assignment A-MAP IE.
· UL MAP error handling procedure in IEEE 802.16-2009
· Although an MS fails to decode the UL MAP IE for transmitting initial HARQ subpacket, if the MS successfully receives the UL MAP IE for transmitting next HARQ subpacket, then the ABS can successfully receives the next HARQ subpacket because the UL MAP IE for retransmission contains enough information (e.g. SPID, AI_SN, ACID, etc.) to decode the HARQ subpacket like UL MAP IE for initial transmission.
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Figure 1 UL MAP IE error handling in IEEE 802.16-2009

· UL HARQ operation in IEEE 802.16m/D3
· Basic operation: Synchronous HARQ operation
· Without UL Basic Assignment A-MAP IE transmission the UL resource of retransmission is allocated in the same resource index as the previous UL allocation in the pre-determined subframe.
· Rule of UL subpacket transmission 
· At first transmission, AMS will send the subpacket labeled 0b00.
· AMS will send one among subpackets labeled 0b00, 0b01, 0b10 and 0b11 in sequential order.
· UL Basic Assignment A-MAP IE does not contain the SPID value.
· An ABS can transmit the UL Basic Assignment A-MAP IE for retransmission. 
· To change the resource position of retransmission (e.g., due to persistent allocation) 
· To change the resource size (e.g., for link adaptation),
· In case that there are a lot of VoIP users in a cell, the changes of resource position for retransmission will occur frequently. 
2. Motivation 
· In case that the UL Basic Assignment A-MAP IE is transmitted for retransmission
·  Although the AMS successfully receives the UL Basic Assignment A-MAP IE for retransmission, if an AMS failed to decode the UL Basic Assignment A-MAP IE for the first UL subpacket transmission, then the ABS cannot decode the HARQ subpacket indicated by UL Basic Assignment A-MAP IE for retransmission because the SPID of the AMS is different from that of the ABS at that time as shown Figure 2. 
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Figure 2 SPID un-synchronization by A-MAP error
3. Proposal
Upon transmitting the UL Basic Assignment A-MAP IE the ABS sets the SPID to 0b00 and upon receiving the UL Basic Assignment A-MAP IE the AMS sets the SPID to 0b00.
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Figure 3 SPID synchronization
4. References
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5. Text proposal for the 802.16m DRAFT amendment
---------------------------------------------------------Start of the Proposed Text ---------------------------------------------------------
[Modify “16.2.14.1 HARQ subpacket generation and transmission” section as follows:]
16.2.14.1 HARQ subpacket generation and transmission
Generating the HARQ subpackets shall follow 15.3.x [channel coding section]. The received subpackets shall be combined by the FEC decoder as part of the decoding process.
Incremental redundancy (IR) is mandatory, with Chase combining as a special case of IR. For IR, each subpacket contains the part of codeword determined by a subpacket identifier (SPID). 
The rule of subpacket transmission is as follows:
For downlink,
a)At the first transmission, ABS shall send the subpacket labeled 0b00. 

b)ABS may send one among subpackets labeled 0b00, 0b01, 0b10 and 0b11 in any order. 

For uplink,
a)At the first transmission, AMS shall send the subpacket labeled 0b00.

b)AMS shall send one among subpackets labeled 0b00, 0b01, 0b10 and 0b11 in sequential order. 
c)AMS shall send the subpacket labeled 0b00 when the AMS receives the UL Basic Assignment A-MAP IE for retransmission. 
In order to specify the start of a new transmission, one-bit HARQ identifier sequence number (AI_SN) is toggled on every new HARQ transmission attempt on the same ACID. If the AI_SN changes, the receiver treats the corresponding HARQ attempt as belonging to a new encoder packet and discards previous HARQ attempt with the same ACID.
-----------------------------------------------------------End of the Proposed Text   --------------------------------------------------------
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