[bookmark: _Ref452454252][bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #97bis	R2-1702902
Spokane, USA, 3 - 7 April 2017


Agenda item:	10.3.2.4
Source:	Nokia, Alcatel-Lucent Shanghai Bell
Title:	Poll-retransmit timer: duration and actions at expiry
WID/SID:	NR_newRAT - Release 15
Document for:	Discussion and Decision
1	Introduction
This contribution observes properties of the poll-retransmit timer as specified in the LTE RLC specification [1], and discusses potential enhancements to be considered for NR.
2	Discussion
2.1	Duration of the timer
In RLC, polling is the exclusive mechanism to confirm successful reception of the last upper-layer data to be sent.
When an RLC data PDU is transmitted with the Poll bit set, all the following steps can take place before receiving the polled RLC Status PDU:


Figure 1
1. The data PDU with the poll is successfully received only after a number of HARQ retransmissions
2. When the data PDU is received at the peer RLC entity, the RLC reordering timer has just been started by a lower-numbered PDU. If the PDU missing below that PDU is not received, the reordering timer will expire.
3. The PDU immediately preceding the data PDU with the poll is missing, with the result that after the reordering timer expires in step 2, it is restarted. 
4. Only after the reordering timer expires again will the polled Status report be triggered (this is because of the RLC-specification text “delay triggering the STATUS report until x < VR(MS) or x >= VR(MR)”). 
5. It can take another number of HARQ retransmissions for the polled RLC Status PDU to reach the peer entity that sent the poll.

These many possible steps that the poll-retransmit timer needs to cover mean that a data-transmitting RLC entity will be slow to react to an unanswered poll. Indeed, the timer’s value range in the LTE RRC specification spans all the way to 4 seconds, while that of the reordering timer spans to 1.6 seconds.
As a result, when the PDU carrying the last data to be sent is lost at MAC layer, it will take a long time to recover that. This also applies to the transmission of small but important upper-layer data with direct impacts to QoE, such as an HTTP request, TCP ACK, RRC message such as Measurement report, etc.
In the current specification, an RLC-AM entity is configured with a single duration of the poll-retransmit timer, which is applied always by that entity. However, looking at the above steps 1-5, some of them can be ruled out depending on the difference between the SN X of the PDU carrying the poll, and the lowest SN A for which no acknowledgement – positive or negative – has been received yet:
-	For both steps 2 and 3 to take place with twice of reordering timer expiry before status report can be triggered, we must have X – A ≥ 3;
-	For either of steps 2 and 3 to be possible with reordering timer expiry once before status report can be triggered, we must have X – A ≥ 1.
Thus, it is possible to apply a duration of the poll-retransmit timer that takes into account the situation at hand better than in the current LTE RLC specification.
Proposal 1:	The duration of the poll-retransmit timer depends on the transmission and acknowledgement status at the time of starting the timer.
2.2	Actions at expiry
Expiry of the poll-retransmit timer means that although previously polled from the peer RLC entity, ACK/NACK information has not been received for POLL_SN, the highest-numbered PDU outstanding at the time of sending the poll, within an expected reasonable delay. This increases the risk of undesired events such as L2-buffer overflow and window stalling.
Looking at the actions at expiry of the timer as currently specified in LTE RLC, as long as the transmission buffer is not empty and the window is not yet stalled, the repeated poll is likely to be carried in the highest-numbered outstanding PDU (let this SN be N), with the following consequences possible:
-	That PDU is received whereas PDU #(N-1) has gone missing;
-	As a result, the reordering timer is started at the peer entity;
-	The polled Status PDU is only transmitted when the reordering timer expires (as a result of the specification text “else delay triggering the STATUS report until x < VR(MS) or x >= VR(MR)”).
This does not serve the purpose of getting new ACK/NACK feedback as soon as possible after expiry of the timer.
Proposal 2:	When the poll-retransmit timer expires, the PDU carrying the repeated poll is chosen such that the poll is responded to instantly, and that the response to the poll provides ACK/NACK feedback for a PDU for which none has been received so far, when such PDUs exist.
3	Conclusion
The constraints of Poll retransmission handling in LTE was discussed in this contribution with following enhancements proposed:
Proposal 1:	The duration of the poll-retransmit timer depends on the transmission and acknowledgement status at the time of starting the timer.
Proposal 2:	When the poll-retransmit timer expires, the PDU carrying the repeated poll is chosen such that the poll is responded to instantly, and that the response to the poll provides ACK/NACK feedback for a PDU for which none has been received so far, when such PDUs exist.
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