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1
Introduction

In previous meetings, the followings have been agreed for polling and status reporting mechanism:

- Polling from its peer entity triggers status report (already agreed)

- Status report triggering is delayed until the PDU containing the POLL is HARQ re-ordered.

- RLC PDU/PDU segment loss detection triggers status report (agreed)
- Detection of missing PDU is performed after HARQ re-ordering
- Status prohibit function is supported.
- No Status retransmission timer is supported.
-  Transmission of last PDU in buffer triggers polling (already agreed).
-  Either PDU Counter or Window based polling is supported (FFS).
-  Poll retransmit timer is supported.
In this document, further discussion was made for both status report and polling.

2.
Discussion
2.1 Performance analysis
According to the above ARQ mechanism, the following situations can not be resolved and might increase end-to-end delay or/and discarded PDU ratio: 1) loss of the missing PDU report, 2) failure of the retransmission of missing PDU(s) (either caused by polling or missing PDU report).
Fig1 and Fig2 illustrate the procedure in detail. After these situations have happened, the gap in RX window (Fig3) will not be recovered for a long time until another trigger starts. Before that, PDU(s) which is received correctly after the gap can not be delivered to the high layer and end-to-end delay is increased. The transmit side might discard the gap PDU because of the expiration of its discard timer, so discarded PDU ratio is also increased.
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Fig 1  Receiver based recovery failure
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Fig 2 Transmitter based recovery failure
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Fig 3  RX window
2.2 Method

Two different alternatives for resolving the above problem are presented in the following:

The first option is to use a NACK status retransmission timer in receiver side only when missing PDU list is not empty. The gap PDU(s) is regarded as missing PDU after HARQ re-ordering. The information of missing PDU(s) is recorded in missing PDU list. When missing PDU list is not empty and the NACK status retransmission timer is not started, the receiver side organizes a NACK status report which includes all the content of the missing PDU list and sends it to the transmitter side. At the same time, the receiver side starts a NACK status retransmission timer. The information of missing PDU(s) is removed from the missing PDU list as soon as the missing PDU(s) is received correctly. After the retransmission timer expires, a new NACK status report is sent to the transmitter side and the retransmission timer is restarted if the missing PDU list is not empty. Otherwise, if the missing PDU list is empty before the retransmission timer expires, the timer is stopped.
The second option is to use a more frequent polling triggering in transmitter side to keep synchronization between receiver side and transmitter side. PDU counter and window based polling are options. The difference between them is whether the retransmitted PDU(s) or PDU segments are taken into account. PDU counter can include all transmission of PDU(s) and PDU segments. Window based polling needs special poll prohibit function to avoid each PDU with TRUE poll bit after the window reaches the threshold. So PDU counter based polling is the better choice. When the situation shown by Fig 2 happens and there are no SDU(s) to be sent for a while, special procedure is needed to ensure that retransmission of NACK PDU(s) have been received by receiver side.
3.    Summary
This contribution expresses our view on the RLC AM status report trigger and polling procedure. It’s proposed that RAN2 discusses the different alternatives presented in the contribution.
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