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ARQ Enhancement

Bong Ho Kim and Hyung Joon Jeon
POSDATA

Introduction
ARQ (Automatic Repeat Request) mechanism is to enhance the system performance under low signal strength environment by retransmitting the unsuccessfully received packets. IEEE 802.16e also includes ARQ mechanism, but it may not maximize the performance improvement because of the following restrictions on MAC protocol for ARQ. 

· CRC check is done per MAC PDU not per ARQ Block

· ARQ Block size (or transmission unit) cannot be changed adaptively depending on the radio resource and/or channel condition

· ARQ feedback cycle and message size is not predictable. So it may take long delay to transmit the ARQ feedback via uplink (BWR CDMA code transmission, CDMA Allocation IE, BR Header, UL Grant and ARQ feedback).

This proposal is to suggest modification to the IEEE802.16 MAC protocol specification for enhancing effectiveness of ARQ.
Current IEEE802.16e-2005 Specification

Figure 1 shows the MAC PDU which has (α + β) ARQ blocks in it. As is shown in Figure 1, only one 32 bit CRC (Cyclic Redundancy Check) is appended at the tail of MAC PDU to check the whole (α + β) ARQ blocks.
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(a) Packing Subheader
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(b) Fragmentation Subheader
Figure 1 MAC PDU with (α + β) ARQ blocks and one CRC
Despite the ARQ feedback in IEEE802.16 specification is sent block by block, actually there’s no way to differentiate the successfully received block from the erroneous block in a MAC PDU when the calculated CRC value of MAC PDU mismatches with the appended CRC value.

Figure 2 shows an example what happens when there’s an erroneous block in MAC PDU which has only one CRC at its tail to verify if all the ARQ blocks in it successfully received. As shown in Figure 2, though only one ARQ block (α + 1) has error and should be discarded at the receiver, all successfully received ARQ blocks are discarded altogether because there’s no way to check block by block.
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Figure 2 MAC PDU with erroneous ARQ block and one CRC

Proposed Text for SDD
Insert the following text into Medium Access Control sub-layer sub-clause (i.e. Chapter 10 in [1]):
-------------------------------  Text Start  ---------------------------------------------------
10.x ARQ
“To enhance the ARQ performance, a mechanism reducing the number of retransmissions of the successfully received ARQ blocks shall be provided.”

-------------------------------  Text End  ---------------------------------------------------
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