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1
Introduction
In this paper we discuss and propose mechanisms needed to trigger polls and status messages in RLC for E-UTRAN. 
2  
Triggers for RLC polls

2.1
Last PDU in buffer and poll retransmission timer
In order to reach low residual bit error rates for the transmission of isolated RLC PDUs and the last RLC PDU in a burst, a poll mechanism is needed where a poll is triggered for the last PDU. Currently the poll for the transmission of last data in the buffer is specified [1].

In order to provide adequate robustness there should furthermore be a timer started in the transmitter when the poll is sent; and if no status message has been received confirming the reception of the RLC PDU when the timer expires, the poll should be retransmitted. 
The mechanism is needed to reach very low residual bit error rates e.g for RRC and NAS signalling. This mechanism may however not be desirable for user data since it leads to significant overhead due to the transmitted status reports which will be triggered in the end of each transmission burst, and for each isolated packet (e.g each VoIP packet). Also for TCP ACKs, the poll bit would be most often set. It should therefore also be possible to configure the polling function per radio bearer.
Proposal 1: The poll triggering when the last PDU in the buffer is transmitted shall be configurable. A poll retransmission timer shall be started when a poll is transmitted. When the timer expires, and the RLC PDU that the poll is associated with has not been acknowledged, the poll shall be retransmitted and the timer restarted.
3
Triggers for status reporting
3.1
Missing PDU detection
An efficient way to detect transmission errors during continuous transmission is through detection of missing PDUs in the RLC receiver. Since HARQ delivers received RLC PDUs out of sequence to RLC a status report can however not be triggered immediately when a gap in the received sequence numbers is detected. Upon reception of out of sequence RLC PDUs from HARQ, the reordering functionality will wait a certain time (similar to the reordering functionality specified in MAC-hs for HSDPA). When the reordering timer [2] expires, this is a sign of HARQ failure and the RLC status report should be triggered.

Proposal 2: A status message shall be triggered when a missing RLC PDU is detected (configurable). The detection of missing PDUs shall be done after reordering. 
3.2
Status Message and Status prohibit

The need for a status prohibit timer depends on which triggers for sending status reports and polls that are defined. With the triggers proposed in this document and in particular with the missing PDU detection trigger, a status prohibit mechanism would not be strictly necessary. However, if triggers like window based polling, polling every N PDU or similar are defined and if no missing PDU detection trigger as described in section 3.1 is included, the status prohibit mechanism may be needed to limit the number of status PDUs to a reasonable level. (This also includes cases were it may be desirable for certain applications to configure the polling trigger also for the user plane data.) Pending the maturity of the status reporting and triggering realization for RLC in E-UTRAN, it is currently not seen necessary specifying a status prohibit mechanism at this point.
Proposal 3: A status prohibit mechanism is not specified (baseline).
3.3
Received polls 
It has been agreed that a poll mechanism exists where the RLC transmitter can poll the receiver for status reports. Consequently one trigger for triggering RLC status reports is a received poll. One issue that can be discussed is if the receiver shall react immediately upon a received poll message or if the status report shall be triggered when the RLC PDU containing the poll has passed the reordering mechanism. It could appear attractive to trigger the status message immediately, prior to reordering, since the reordering functionality causes delay. However, that has the unwanted implication that the triggered status report can not consider all PDUs transmitted up to the time when the poll was sent since some PDUs may still be subject to HARQ retransmissions and reordering. 
Proposal 4: A status message shall be triggered when an RLC poll is received [ref RLC]. The detection of received polls and the following transmission of the status message shall be done after RLC PDU(s) have passed reordering.
3.4
Status PDU retransmission
As is mentioned in [4] we propose a mechanism where the transmitter window is advanced without the need for RLC ACKs. This requires that the transmitter can assume, with sufficient reliability, that no RLC NACK has been transmitted by the peer entity. One potential error case is the situation where a status PDU containing RLC NACKs is sent but lost over the air. A potential solution to this is to define a supervision timer that retransmits the status PDU if not all RLC PDUs that were requested for retransmission have been received when the timer expires.
It should be noted that also RLC status PDUs are transmitted over HARQ. Thus there are basically two reasons for losing status PDUs namely reaching maximum number of retransmissions or a HARQ NACK(ACK error. In the case of reaching maximum number of HARQ retransmissions this will be detected by the HARQ transmitter which can retransmit the RLC status PDU. In the case of HARQ NACK(ACK error this can not entirely be detected by the peer HARQ entity. However, by proper use of the poll timer for signalling traffic and relying on the fact that TCP in itself has the means to handle these events it seems sufficient not to specify a status retransmission timer mechanism.
Proposal 5: A status retransmission timer is not needed. 
4
Conclusions

In this document we have discussed the mechanisms for RLC triggers, the sending polls and status reports. Based on the discussion we propose:
Proposal 1: The poll triggering when the last PDU in the buffer is transmitted shall be configurable. A poll retransmission timer shall be started when a poll is transmitted. When the timer expires, and the RLC PDU that the poll is associated with has not been acknowledged, the poll shall be retransmitted and the timer restarted.
Proposal 2: A status message shall be triggered when a missing RLC PDU is detected (configurable). The detection of missing PDUs shall be done after reordering, i.e. when the reordering timer has expired. 
Proposal 3: A status prohibit mechanism is not necessarily needed.
Proposal 4: A status message shall be triggered when an RLC poll is received [ref RLC]. The detection of received polls and the following transmission of the status message shall be done after RLC PDU(s) have passed reordering.
Proposal 5: A status retransmission timer is not needed. 
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