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Avoiding duplicates during ARQ Reset
Gerrit Hiddink, Wim Schaap, Marcel Korndewal, Leon Zegers
Motorola
Motivation
The currently defined behavior for an ARQ transmitter (page 290 and page 291, subclause 6.3.4.6.2 of IEEE 802.16Rev2/D1) is that during an ARQ Reset, all blocks in ‘discarded’ state are to be discarded. All other blocks, including blocks in ‘outstanding’ and ‘waiting for retransmission’ state are not discarded, but are retransmitted after the ARQ Reset procedure has been completed.

The currently defined behavior for an ARQ receiver (on the same two pages) is that all complete MSDUs are delivered to the higher layer.

This can lead to the following situation: if the ARQ blocks in the transmitter’s window contain complete MSDUs (i.e. the MSDUs were smaller than or of equal size as ARQ_BLOCK_SIZE) then the receiver might have received these blocks (MSDUs) and delivered them to the host, while the acknowledgement has not yet been received by the transmitter. Or an acknowledgement might have been received, but the blocks are waiting for a retransmission. If an ARQ reset occurs, then these blocks will not be discarded, but they will be retransmitted when the ARQ reset is complete. The ARQ receiver will not be able to detect that a duplicate has occurred, because it has reset all of its ARQ state information. This results in the blocks being accepted by the ARQ receiver, the MSDUs contained in them are passed to the higher layer again. The higher layer thus perceives duplicate blocks.

Some higher layer transport protocols, such as TCP and RTCP, have a sequence number and will be able to detect and discard the duplicate packets. However, particularly ROHC requires (see RFC 3409 section 2.7) lower layers not to generate duplicates in the compressor – decompressor path. ROHC can better deal with a lost packet than a duplicate one.

Although an ARQ reset would only occur after desynchronization between transmitter and receiver, and would be infrequent, there are scenarios where the ARQ receiver is unable to distinguish between a desynchronization and a connection that has become idle. Consequently the ARQ receiver can initiate an ARQ reset even in synchronized situations.

Therefor we propose to modify the ARQ behavior such that duplicate packets are prevented, by mandating that almost all blocks in the ARQ transmitter window are discarded. Only those MSDUs that the transmitter knows are incomplete in the ARQ receiver (and discarded locally) are restored to their original size, their state is reset to ‘not-sent’, causing them to be retransmitted after the ARQ reset has completed.

This means that the ARQ transmitter must drop all MSDUs that have one or more blocks in ‘discarded’, ‘outstanding’, or ‘waiting for retransmission’ state. In other words, all MSDUs with zero blocks in ‘not-sent’ state are discarded. 

Change request
[change the diagram for the transmitter in Figure 54 on page 293, subclause 6.3.4.6.3 as follows:]
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[ change the diagram for the transmitter in Figure 55 on page 294, subclause 6.3.4.6.3 as follows:]
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