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1.
Introduction
In this contribution, we discuss some ambiguous points in RLC Polling procedure.
2.
Discussion
2.1 Double triggering of Polling

There are several triggers for polling. “Transmission of last data in the buffer”, “Expiry of poll retransmit timer”, “Every Poll_PDU PDUs” and “Every Poll_Byte bytes” is used for poll trigger.
Regarding the UE procedure when a Poll is sent, following text applies:
	start T_poll_retransmit upon setting the P field for a RLC data PDU to "1", and store the SN of the corresponding RLC data PDU in memory;


I.e., whenever a Poll is sent, AM RLC entity memorizes the SN that included the Poll and starts T_poll_retransmit. These actions are used to check whether the Poll is successfully transmitted, and to retransmit a Poll if the previous transmission of Poll was not successful. 
But as stated above, Polls can be triggered in several occasions. In some cases, another Poll can be triggered while the AM RLC entity waits for the reception of Status Report for the previous Poll. In this situation, following is not clear:

· T_poll_retransmit is configured per Poll and SN is stored per Poll?

· Or, the stored SN is updated and T_poll_retransmit is restarted whenever a Poll is sent?
The purpose of T_poll_retransmit is to ensure that a AM RLC transmitter receives a Status Report from AM RLC receiver. As long as the transmitter runs at least one T_poll_retransmit timer and restarts it for the newly-sent Poll, the transmitter will eventually receive an intended Status Report. Furthermore, running several T_poll_retransmit timers simultaneously will just cause additional transmission of Poll and Status Report, leading to waste of radio resources. Thus, only one T_poll_retransmit should be used regardless of how many poll is triggered.
Proposal 1:

Only one T_poll_retransmit timer is used and restarted whenever a new Poll is sent. 
When a AM RLC receiver sends Status Reports, later Status Report includes more up-to-date information than the earlier Status Report. And the later Poll is normally sent with a higher SN than the previous Poll. To ensure that AM transmitter will receive a Status Report regarding up to the PDU with highest SN, the stored SN related to a Poll should be updated whenever a Poll is sent.
Proposal 2:

A SN stored for a Poll is updated whenever a new Poll is sent.
2.2 Polling for the last data in the buffer

When a Poll was triggered for a last data in the buffer and if a Status Report is not received for that data, a Poll is retransmitted and the last PDU itself is sent again. Regarding this scenario, following text applies:

	· when T_poll_retransmit expires:

· if both the transmission buffer and the retransmission buffer are empty (excluding transmitted RLC data PDU awaiting for acknowledgements):

· consider the AMD PDU with SN = VR(S) – 1 for retransmission;

· set the P field of the RLC data PDU to be transmitted in the next transmission opportunity to “1”;


Here, “consider for retransmission” means that the concerned AMD PDU (segment) should be retransmitted at the earliest transmission opportunity.
Here, the problem is that the time of Poll trigger is not always same as the time of next transmission opportunity. Depending on the time when UL GRANT is received or depending on the result of Logical Channel Prioritization, the time difference between Poll trigger and actual Poll transmission will be quite long.
In this case, the question is what if Status Report that acknowledges the reception of the last AMD PDU is received during the time that the transmitter waits for the transmission opportunity? The most logical procedure is to transmit neither a Poll nor the last AMD PDU. But, according to the current specification, the transmitter should re-transmit the last AMD PDU that will be eventually discarded due to the function of “duplicate detection.” Furthermore, the radio resource is also wasted due to unnecessary transmission. Thus, the triggered Poll and the AMD PDU should not be retransmitted.
In addition, the time of starting of T_poll_retransmit should be changed to the moment when the actual RLC data PDU with Poll is delivered to lower layer.

Proposal 3:

An AMD PDU which is considered for retransmission is not transmitted if acknowledgement for the AMD PDU is received before the next transmission opportunity. 
Proposal 4:
A Poll triggered by T_poll_retransmit is cancelled if a Status Report which includes ACK or NACK for the AMD PDU with equal SN to the Stored SN is received before the next transmission opportunity.

Proposal 5:
T_poll_retransmit is started when RLC data PDU with poll is delivered to lower layer.
3.
Conclusion
It is proposed to agree on the following proposals:
Proposal 1:

Only one T_poll_retransmit timer is used and restarted whenever a new Poll is sent. 
Proposal 2:

A SN stored for a Poll is updated whenever a new Poll is sent.

Proposal 3:

An AMD PDU which is considered for retransmission is not transmitted if acknowledgement for the AMD PDU is received before the next transmission opportunity. 

Proposal 4:
A Poll triggered by T_poll_retransmit is cancelled if a Status Report which includes ACK or NACK for the AMD PDU with equal SN to the Stored SN is received before the next transmission opportunity.

Proposal 5:
T_poll_retransmit is started when RLC data PDU with poll is delivered to lower layer.
A draft CR including above proposals is included in the Annex A.
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5.2.2
Polling

An AM RLC entity can poll its peer AM RLC entity in order to trigger STATUS reporting at the peer AM RLC entity.

Triggers to initiate polling include:

· Transmission of last data in the buffer:

· The transmitting side of an AM RLC entity shall set the P field of an RLC data PDU to "1" if both the transmission buffer and the retransmission buffer becomes empty (excluding transmitted RLC data PDU awaiting for acknowledgements) after the transmission of the RLC data PDU;
· Expiry of poll retransmit timer:

· The transmitting side of an AM RLC entity shall:

· upon delivering a new RLC data PDU with the P field set to "1" to lower layer;
· if T_poll_retransmit is not running:
· start T_poll_retransmit;
· store the SN of the corresponding RLC data PDU in memory;
· else:

· restart T_poll_retransmit;
· replace the stored SN in memory with the SN of the corresponding RLC data;
· stop T_poll_retransmit when it receives either a positive or negative acknowledgement for the corresponding RLC data PDU with the SN it stored in memory;

· when T_poll_retransmit expires, if either a positive or negative acknowledgement for the corresponding RLC data PDU with the SN it stored in memory was not received until the next transmission opportunity:

· if both the transmission buffer and the retransmission buffer are empty (excluding transmitted RLC data PDU awaiting for acknowledgements):

· consider the AMD PDU with SN = VR(S) – 1 for retransmission;

· set the P field of the RLC data PDU to be transmitted in the next transmission opportunity to “1”;
· else:

· set the P field of the RLC data PDU to be transmitted in the next transmission opportunity to “1”.

· Every Poll_PDU PDUs:

· The transmitting side of an AM RLC entity shall:

· maintain a counter PDU_WITHOUT_POLL, which is initially set to 0;

· increment PDU_WITHOUT_POLL by one for every new AMD PDU that it forms;

· reset PDU_WITHOUT_POLL to 0 when it delivers to lower layer a RLC data PDU whose P field is set to “1”;

· set the P field of an AMD PDU that it forms to “1” when PDU_WITHOUT_POLL = Poll_PDU.

· Every Poll_Byte bytes:

· The transmitting side of an AM RLC entity shall:

· maintain a counter BYTE_WITHOUT_POLL, which is initially set to 0;

· increment BYTE_WITHOUT_POLL for every new byte of Data field element that it maps to the Data field of an AMD PDU;

· reset BYTE_WITHOUT_POLL to 0 when it delivers to lower layer a RLC data PDU whose P field is set to “1”;

· set the P field of an AMD PDU that it forms to “1” when PDU_WITHOUT_POLL >= Poll_Byte.

Editor's note: Whether or not the polling trigger “Every Poll_PDU PDUs” and “Every Poll_Byte bytes” are configurable or not is FFS. It has been decided that other polling triggers are always enabled.
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