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1
Introduction

The current E-UTRA RLC stage 3 specification specifies “Transmission of last data in the buffer” as the only one trigger for polling.  Needs for other polling triggers are left open. Besides, need for poll prohibit timer is left open.  Similarly, more triggers for status report and status prohibit timer are also left open. This document analyzes the need for other polling triggers, status report triggers, poll prohibit timer and status prohibit timer.

2
Poll triggers

In UTRA, the following poll triggers can be supported:

1)
Last PDU in buffer.

2) 
Last PDU in Retransmission buffer.
3)
Poll timer.

4)
Every Poll_PDU PDU.

5)
Every Poll_SDU SDU.

6)
Window based.

7)
Timer based.

It is also mentioned in TS 25.322 that UTRAN should configure RLC to avoid deadlock situations.
2.1 Analysis of poll triggers

The effect of each poll trigger is analyzed below. 

1)
Last PDU in buffer.
   If this trigger is not supported, after transmitting the last PDU in buffer, the transmitter has to wait status report indefinitely.  If some PDUs got lost and the status report is not triggered by the receiver itself, the data transmission might be stalled unless Timer based polling is supported. 

2) 
Last PDU in Retransmission buffer.
If this trigger is not supported, after transmitting the last PDU in retransmission buffer, the transmitter has to wait status report indefinitely.  If some PDUs got lost and the status report is not triggered by the receiver itself, the data transmission might be stalled unless Timer based polling is supported.  The effect is similar to the “Last PDU in buffer” trigger.

3)
Poll timer.

If this trigger is not supported, when the previous poll got lost, stall might happen if the status report is not triggered by the receiver itself and Timer based polling is not supported.

4)
Every Poll_PDU PDU.

With or without this trigger, stall might happen unless Timer based polling is supported.  In other words, this trigger does not help to avoid data stalling.

5)
Every Poll_SDU SDU.

With or without this trigger, stall might happen unless Timer based polling is supported.  In other words, this trigger does not help to avoid data stalling.

6)
Window based.

Before reaching the end of the transmission window, a poll is triggered so that a status report can be received so that the transmission window can be advanced in time.  The function of this trigger is not to avoid data transmission stall but rather to provide a smooth data transmission. 

7)
Timer based.

With this trigger alone, deadlock situation can be avoided. However, since the timer duration cannot be optimal for all transmission scenarios, transmission delay is expected if the timer is configured too long and poll will be triggered too often if the timer is configured too short.

2.2
Discussion of poll triggers

To minimize complexity, number of supported triggers should be kept to minimum.  If this is the case, “Timer based” can be the only one trigger to be supported.  However, since the performance of “Timer based” trigger is not good, this is obviously not the best choice.

On the other hand, if “Timer based” trigger is not supported, one can see from the analysis that “Last PDU in buffer”, “Last PDU in Retransmission buffer” and “Poll timer” must be supported to avoid deadlock.
Besides, to increase the performance, “window based” trigger can also been supported.

[Proposal 1] To maximize performance and avoid deadlock, the following four poll triggers shall be supported: “Last PDU in buffer”, “Last PDU in Retransmission buffer”, “Poll timer” and “Window based”. To minimize complexity, “Every Poll_PDU PDU”, “Every Poll_SDU SDU”, and “Timer based” shall not be supported.

3
Poll prohibit timer and status report prohibit timer

The poll prohibit function is used to avoid polling too frequently due to independence between “Timer based” and the other triggers.  If Proposal 1 is adopted, each trigger needs to send a poll immediately to keep potential retransmission delay to the minimum.  Otherwise, if a poll get lost on radio, poll prohibit timer may delay the next poll.  Thus, without poll prohibit timer, the performance may be improved.  

[Proposal 2] Poll prohibit timer is NOT supported.

Note that two polls sent close to each other may introduce two status reports with NACK of same PDU, which may trigger transmission of the missing PDU twice unnecessarily. This can be avoided by a status prohibit timer.

[Proposal 3] Status prohibit timer is supported.

4.
Status report triggers

In UTRA, the following status report triggers can be supported besides “receiving a poll”:

1)
Detection of missing PDU(s).

2) Timer based status report transfer.
Similar to Timer Poll, we can also have a trigger called “Timer report”, which works as below:

3) Timer report.
A timer called Timer_report is configured by upper layer and is equal to or greater than the round trip time.  Timer_report is started when a status report that contains a NACK message is sent out.  If all the NACKed PDUs are received successfully, Timer_report is stopped.  Else, after Timer_report expires, if a PDU with SN after the NACKed PDUs is received and some of the NACKed PDUs have not been received, a status report is triggered for transmission. (Note: With HARQ in the lower layer, RLC PDUs may arrive out of order.  Dual window algorithm [1] or timer-based scheme can be used to detect missing PDUs.) 

4.1
Analysis of status report triggers

The effect of each status report trigger is analyzed below. 

1) Detection of missing PDU(s).
This trigger can provide an status report right after a missing PDU is detected so that retransmission of this missing PDU can be performed with minimum delay.

2)
Timer based status report transfer.
This trigger can avoid transmission deadlock if no poll triggers are supported at the transmission side.  However, if Proposal 1 is agreed or if “Timer based poll trigger” is supported, deadlock will not happen even this trigger is not supported.  Similar to “Timer based poll trigger”, the timer duration cannot be optimal for all transmission scenarios, status report delay is expected if the timer is configured too long and status report will be triggered too often if the timer is configured too short.

3)
Timer report.
When a status report was sent out, after the round trip time, the NACKed PDUs should arrived before any PDU that was not NACKed in the status report because NACKed PDUs are assumed to have higher priority.  If any PDU that is not NACKed is received before all the NACKed PDUs are received, either the status report or some transmitted NACKed PDUs are lost over the radio.  This trigger is a good algorithm to detect missing status report and missing retransmission of NACKed PDUs.  

[Proposal 4] To minimize complexity, “Timer based status report transfer” shall not be supported.  To maximize performance, “Detection of missing PDU(s)” and “Timer report” shall be supported.

5.
Conclusions

It is proposed to discuss Proposals 1, 2, 3 and 4 presented above and decide if they can be adopted into the RLC stage 3 specification.
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