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1 Introduction

In this document we discuss possible mechanisms to trigger status report and polling in RLC for LTE. 
2 Discussion
TS36.322v0.1.4 has defined two mechanisms to trigger status report:

· Indication from upper layers;

· Polling from its peer AM RLC entity.
As follow we discuss the mechanisms and just want RAN2 to take into account them in order to design the trigger mechanism of status report as smart as possible.
2.1 Polling triggers

Polling from its peer is a trigger for status report, so we discuss the polling triggers at first.

TS36.322v0.1.4 has defined one polling trigger:
· Transmission of last data in the buffer.

We think this buffer should include the transmission buffer and the retransmission buffer. There are still other polling triggers to be discussed:

· Poll timer. 
The timer is started in the transmitter when a poll is sent and if no status report has been received confirming the reception of the RLC PDU when the timer expires, the poll should be retransmitted. If a poll or status report as a response for polling lost over the air or NACK->ACK error occurred in HARQ, Poll timer can trigger retransmitting poll in time. If no poll timer, periodical polling maybe remedy, but it consequentially brings on delay for transmitting data or advancing window. 
· Window based. 
The transmitter shall poll the receiver when the transmission window percentage reaches a predefined threshold. If the transmitter window is close to full, it can send a poll to require receiver to confirm the received RLC data. This can efficiently avoid the transmitter window stalling. In UMTS Every Poll_PDU PDU is a polling trigger, but in LTE RLC PDU has flexible size and transmitting RLC data includes PDU segment(s), using Poll_PDU as a trigger is not useful. Instead, window based is a better choice. In addition window percentage is counted based on physical memory, i.e. MByte, not use PDU SN since PDU SN has no fixed relation with window size. 
· Timer based polling transfer. 
The transmitter triggers the polling function periodically. It can avoid not receiving a status report for a long time result in transmitter window stalling.

2.2 Status report triggers

· Detection of missing PDU(s).
For ARQ function or in-sequence delivery in RLC entity, the receiver shall detect the missing PDU and request the Sender to retransmit during continuous transmission. Although most ARQ retransmission can be triggered by local NACK in transmitter, but these are still some errors that transmitter can’t know, such as HARQ NACK->ACK error, HARQ NACK or ACK losing over the air. So it is necessary that the receiver triggers to transmit a status report to the sender when the receiver detects one or several missing PDUs. But in order to avoid redundant retransmission since the missed PDU detected by ARQ is transmitting in HARQ process, some assistant method is needed, such as reordering timer mentioned in [1][2].

· Detection of missing PDU segment(s). 
The RLC PDU re-segmentation is performed if the RLC PDU to be retransmitted does not fit into the new TB size. The receiver shall reassemble RLC PDU from the RLC PDU segments. It is necessary to detect the missing RLC PDU segments at receiving side. The receiver can trigger a status report to request retransmission to the sender for the missing RLC PDU segments like the receiver detects the missing PDU(s).

· Timer based status report transfer. 
The receiver triggers the transmission of a status report to the transmitter periodically. Receiver can confirm the received data by Periodic status report, which will efficiently advance transmitter and receiver window. Timer based status report also provides a method to maintain the synchronization between the sender and the receiver if status is not received at one side for a long time.  

· Status Retransmission Timer
Status Retransmission timer is started when the receiver sends a status report, e.g. triggered by local gap detection. If the lost data within the gap has not been received when the timer expires, the receiver shall retransmit status report and if the lost data within the gap has partly received when the timer expires, the receiver can reconstruct status report and remove NACK of the received data within the gap. 
· Window based.

The receiver shall trigger status report to the transmitter when the receiver window percentage reaches a predefined threshold. If the transmitter window is close to full, it can send status report to require transmitter to retransmit the missing data or to confirm the received data. This can efficiently avoid the transmitter window stalling. Like window based polling, receiver window percentage is also counted based on physical memory. 

· Indication from lower layers. 
When MAC layer perform reset, MAC in transmitting side shall discard the unsuccessfully transmit data and MAC in receiving side shall deliver the successfully received data to RLC. At this time, the receiver shall trigger a status report to acknowledge for the received RLC PDUs or PDU segments as soon as possible. Another scenario is that HARQ detects some error, i.e. HARQ NACK->ACK error, MAC informs RLC in the same side, RLC can detect the Gap and trigger a status report at once, not wait for reordering timer expiration.

2.3 Relation between polling triggers and status report triggers

Polling from its peer is a trigger for status report and some polling triggers have the same effect as the status report triggers. 
Periodic timer for polling in transmitter will cause the receiver to send a status report periodically. Therefore timer based polling transfer and timer base status report transfer can be configured alternatively. As a simplification we propose to remove periodic timer for polling and reserve periodic timer for status report.
 Window based polling is used to avoid transmitter window stalling and window based status report is used to avoid receiver window stalling, if transmitter window and receiver window can be keeping synchronization well during the data transmission, we think window based status report is redundant.
2.4 Prohibit mechanism
Poll /STATUS prohibit mechanism is used to avoid sending poll/status report frequently result in redundant transmission. If the proposal of poll and status report triggers discussed above is accept by RAN2, that is to say, poll triggers include transmission of last data in the buffer, poll retransmission timer and window based, these will rare trigger poll frequently, so we think that poll prohibit timer is not necessary. Whereas polling would trigger status report of its peer, and the transmitting side of status report has several triggers, we need a mechanism to limit status report like STATUS prohibit in UMTS. 
3 Conclusion
The document discusses the possible mechanisms of status report trigger. From the above discussion, we propose to add triggers for status report:

· Detection of missing PDU(s)/segment(s);

· Timer based status report transfer;

· Status Retransmission Timer;

· Indication from lower layers.

Furthermore, for sender-initiated polling we propose to have:

· Window based polling;
· Poll retransmissions based on retransmission timer.

Furthermore, Compared to UTRAN, we propose that periodic polling do not need to be supported.
Finally we propose that poll prohibit mechanism is not necessary whereas status prohibit mechanism is indeed needed.
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