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1. Introduction
The purpose of this contribution is to propose table of contents (ToC) for the overall HARQ functions in IEEE 802.16m Amendment Working Document. In addition, this contribution proposes text for the following sub-clauses in the ToC, i.e. HARQ burst generation and HARQ signaling and timing. We note that the series of the following contribution or its latest version provide the proposed text for the specific sub-clauses.

· C80216m-09_0539 : 15.2.x.2.2 A-MAP Relevance and HARQ timing 

· C80216m-09_0540: 15.2.x.3 Persistent allocation HARQ signaling and timing
· C80216m-09_0541: 15.2.x.4 Group resource allocation HARQ signaling and timing

In particular, this contribution focus on text for the procedure of generating HARQ data burst in sub-clause 15.2.x.1. The main issue is to specify the order of subpacket for retransmission after the previous transmission is failed. It also contains text for the generic HARQ signaling scheme in sub-clause 15.2.x.2 which represents asynchronous HARQ scheme for downlink and synchronous HARQ scheme for uplink. Assignment A-MAP IE should be transmitted for retransmission in downlink and assignment A-MAP IE may or may not be transmitted for retransmission in uplink. Upon no receiving assignment A-MAP IE at a given time, MS shall transmit HARQ data burst through the resources used to send last HARQ data burst with the same ACID at the same interlaced sub-frame.
2. References
[1] IEEE 802.16m-08/003r7, IEEE 802.16m System Description Document (SDD)
[2] IEEE 802.16m-09/0050r1, IEEE 802.16m Amendment Working Document (AWD)
3. Text proposal for inclusion in the 802.16m amendment
[Remedy 1: Insert the following new sub-clause and text into Section 15.2]
-------------------------------  Text Start  --------------------------------------------------- 

15.2.x    HARQ Functions
HARQ is a mandatory for both downlink and uplink. ABS and AMS shall be capable of maintaining multiple HARQ channels where each channel is identified by HARQ channel identifier (ACID).  
15.2.x.1   HARQ burst generation



HARQ operates at the FEC block level. The FEC encoder is responsible for generating the HARQ subpackets as described in the relevant PHY section. The received subpackets are combined by the FEC decoder of receiver as part of the decoding process. 

Incremental redundancy (IR) is supported as a mandatory HARQ operation. Chase combining is considered as a special case of IR. Chase combining happens when the repetition of the FEC codeword is needed to make a subpacket. For IR, the PHY will encode the HARQ packet generating several versions of encoded subpackets. Each subpacket shall be uniquely identified using a subpacket identifier (SPID). Each HARQ attempt may have a uniquely encoded subpacket and may have different MCS level. 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. 

c) ABS can send more than one copy of any subpacket and can omit any subpacket except the subpacket labeled 0b00. 

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 by cycling order, if no receiving any instruction from ABS. 

c) If ABS specifies to transmit a particular subpacket through UL assignment A-MAP IE, AMS shall send the subpacket. The next labeled subpacket is transmitted for subsequent retransmissions afterward.
In order to specify the start of a new transmission, one-bit HARQ identifier sequence number (AI_SN) is toggled on every HARQ retransmission attempt on the same HARQ channel. 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 ARQ ID.
15.2.x.2 Generic HARQ signaling and timing

15.2.x.2.1 HARQ signaling

15.2.x.2.1.1 Downlink

ABS is capable of transmitting a version of encoded HARQ data burst. AMS attempts to decode the data burst. If the HARQ data burst is decoded successfully, the AMS sends a positive acknowledgement to the ABS. Otherwise, the AMS sends a negative acknowledgement to the ABS. Detected the failure of decoding the HARQ data burst, ABS transmits the same or different version of HARQ data burst for retransmission and DL assignment A-MAP IE which includes the corresponding ACID, subpacket identification, the index of assigned resources and other parameters. Upon receiving the assignment A-MAP IE, AMS is responsible to decode and transmit HARQ feedback to the ABS. The timing for transmitting DL assignment A-MAP IE, HARQ data burst and HARQ feedback are predefined as described in 15.2.x.2.2.
15.2.x.2.1.2 Uplink

ABS is capable of transmitting UL assignment A-MAP IE to AMS and AMS is capable of transmitting a version of encoded HARQ data burst through the assigned resource. If the HARQ data burst is decoded successfully, the ABS sends a positive acknowledgement to the AMS. Otherwise, the ABS sends a negative acknowledgement to the AMS. Detected the failure of decoding the HARQ data burst, AMS transmits the next version of HARQ data burst for retransmission through the assigned resources at the previously interlaced subframe with the same ACID, if AMS doesn’t receive any particular instruction from ABS at a predetermined time. The timing for transmitting UL assignment A-MAP IE, HARQ data burst and HARQ feedback are predetermined as described in 15.2.x.2.2. 
BS may transmit UL assignment A-MAP IE to indicate subpacket ID or resource assignment for the retransmission. Upon receiving UL assignment A-MAP IE, MS shall transmit the said version of HARQ data burst through the indicated resources. 
The ACID used in different interlaced subframe indexes different HARQ data burst, since HARQ data burst can be retransmitted in the interlaced subframe.

15.2.x.2.2 A-MAP Relevance and HARQ timing

15.2.x.3 Persistent allocation HARQ signaling and timing

15.2.x.4 Group resource allocation HARQ signaling and timing
-------------------------------  Text End  ---------------------------------------------------[image: image1.png]
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