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Proposed Text Related to ARQ Section for the IEEE 802.16m Amendment
Eunjong Lee, Doo-hyun Sung and Taegon Kong
LG Electronics
1. Introduction
This contribution includes the proposed text for ARQ mechanism in the IEEE 802.16m Amendment. The technical text and ToC are inherited from the 802.16m SRD [1], and the IEEE 802.16m SDD [2] 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 this contribution, amendment text including several illustrations is proposed for the section in which 16m members have enough consensus. 
2. Modifications from the SDD and key descriptions

· The main concepts of the ARQ mechanisms from “10.4 ARQ” in the IEEE 802.16m SDD [2] are maintained in this amendment text.
· The concepts of the HARQ and ARQ interactions from “10.2.3 HARQ and ARQ Interactions” and the MAC PDU format from “10.12 MAC PDU Formats” in the IEEE 802.16m SDD [2] are reflected in this amendment text. 

· The concept of ARQ block usage is modified from “6.3.4.1 ARQ block usage” in the IEEE P802.16 Rev2/D9 [3].

3. References

[1] IEEE 802.16m-07/002r4, “802.16m System Requirements.”
[2] IEEE 802.16m-08/003r6, “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.”
4. Text proposal for the IEEE 802.16m amendment

----------------------------------------------------- Start of the text ----------------------------------------------------------

15. Advanced Air Interface
15.2. Medium Access Control

15.2.1. Data/Control Plane

15.2.1.x. ARQ mechanisms
The ARQ mechanism is a part of the MAC, which is optional for implementation. When implemented, ARQ may be enabled on a per-connection basis. The per-connection ARQ shall be specified and negotiated during connection creation. A connection cannot have a mixture of ARQ and non-ARQ traffic. Similar to other properties of the MAC protocol the scope of a specific instance of ARQ is limited to one unidirectional connection. For ARQ-enabled connections, enabling of fragmentation is optional. When fragmentation is enabled, the transmitter may partition each SDU into fragments for separate transmission. Although fragmentation is not enabled, the connection shall be managed as if fragmentation was enabled. Transmitter may send ARQ feedback polling request to the receiver, to update the reception status of the transmitted ARQ blocks. Receiver sends an ARQ feedback when an ARQ feedback polling request is received from the transmitter or when an ARQ block has been missing for a predetermined period.
15.2.1.x.1. ARQ Block Usage
An ARQ block is generated from one or multiple MAC SDU(s) or MAC SDU fragment(s) of the same flow. ARQ blocks can be variable in size. ARQ blocks are sequentially numbered. The sequence number for a block is included in MAC PDU using FPEH. Once an SDU is partitioned into multiple fragments that partitioning remains in effect until all fragments of the SDU are successfully delivered to the receiver, or the SDU is discarded by the transmitter state machine. A block selected for transmission or retransmission is encapsulated into a PDU. A PDU for a connection (or flow) contains a block that is transmitted for the first time as well as the one being retransmitted. When a block is packed, the block has multiple MAC SDU(s) or MAC SDU fragment(s), and sequence number for the block should be only one. Therefore, if ARQ is enabled at the connection, a FPEH (Fragmentation and Packing Extended Header) contains a sequence number of the block. It is a matter of transmitter policy whether a block once transmitted as a single PDU should be retransmitted also as a single PDU or as a multiple PDUs. Figure xx illustrates the use of a block for ARQ transmissions and retransmissions; two options for retransmission are presented—with and without rearrangements of a block. If a MAC PDU is retransmitted with rearrangements, the re-fragments are transmitted with the Rearrangement Extended Header (REH) instead of FPEH. The REH contains the additional information for the rearrangement of the block.
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Figure xx - Block usage examples for ARQ with and without rearrangement
15.2.1.x.2. ARQ Feedback

15.2.1.x.2.1. ARQ feedback polling request

Transmitter may send ARQ feedback polling request to the receiver, to update the reception status of the transmitted ARQ blocks. The ARQ feedback polling request is sent using Extended Header.
15.2.1.x.2.2. ARQ feedback

Receiver sends an ARQ feedback when one of the following conditions is met:

· ARQ feedback polling request is received from the transmitter.
· An ARQ block has been missing for a predetermined period.
Cumulative and selective ACK types are used by the receiver for sending an ARQ feedback. 
------------------------------------------------------ End of the text ----------------------------------------------------------
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