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1 Introduction

In the RAN2#101 meeting, the POLL_SN value mismatch issue was discussed. The majority companies support the solution described in [1]. Only two companies have concerns about the solution. In this contribution, we analyse the concerns and the general polling procedure. 
2 Discussion

In the last meeting, the concern for solution in [1] was raised based on a rare care example. The example can be described as follows:

· RLC Tx has buffered SDU with SN 1, 2, 3…, 6

· POLL is triggered at SN 3, POLL bit is set on PDU 3 due to POLL_PDU or POLL_BYTE condition, and POLL_SN is set at 3, t_pollRetransmit is started.
· PDU 4 and 5 are later transmitted and lost

· PDU 6 was the last packet buffered in the Tx side. However, due to upper layer discard, PDU 6 is removed from the buffer.

· Rx later transmits a status PDU including acknowledgement to 3, t_pollRetransmit is stopped. 

· 4 and 5 are left unacknowledged in the Tx buffer, assuming there is no more incoming data.
In the above example, if the last SN in the Tx buffer were not discarded, when the last PDU is transmitted, a poll bit would have been included on the corresponding PDU and the POLL_SN would have been set to the SN of the last PDU. 

Analyzing the scenario, we found this scenario is a very rare case when all of the following assumptions are true:

1. No more new incoming SDU is received from upper layer at Tx side.

2. All PDUs from the last POLL_SN to the discarded PDUs are lost. Otherwise, Rx would start t-reassembly and eventually when t-reassembly expires, status PDU will be triggered and Tx will set the poll bit on the last PDU at the retransmission if no other PDU is available for transmission, therefore restarting t-pollRetransmit.

3. There is a discard timer expires only for SN6, and the expiration happens right after SN 4 and 5 are transmitted over the air.

We further analysed the LTE RLC procedure and found that, in LTE RLC polling procedure, the same scenario can happen. Thus, this is an issue left in LTE RLC design as corner case.

Observation 1: The issue described for the solution in [1] is a very rare case and exists in LTE.
In RAN2#98, we have agreed:

Agreements:

1.    RLC polling mechanisms are the same as in the LTE.   No additional enhancements are needed.  
This implies corner cases left unsolved in LTE should not be considered in NR RLC polling procedure discussion at least for Rel-15. 
Observation 2: RAN2 has previously agreed no enhancement is needed for RLC polling procedure. Corner cases not addressed in LTE should not be a concern in NR LTE discussion for Rel-15.
Some companies mentioned in the last meeting POLL_SN can be set to the last PDU. However, we recall that in past discussion, it was agreed poll bit should be set at the SN triggering the poll, due to preprocessing concerns from some UE vendors. The major reason is, at the time when polling is triggered, it may not be easy to set POLL_SN at the last SN. This is because at the time PDU with poll bit is generated, the last SN may not be available in some UE implementation.

Observation 3: Setting POLL_SN to the last PDU may be difficult at the time poll bit is triggered.

To accommodate the above case, the behaviour captured in solution in [1] is sufficient. An example TP based on [2] representing proposed solution in [1] is attached. We note that, a separate issue on which RLC SDU to select for retransmission when t-PollRetransmit expires was also discussed in previous meeting, pending the decision of the main issue discussed in this paper. We believe this separate issue can be discussed after the main issue is concluded and therefore the included TP does not include the condition in question.
Proposal 1: RAN2 adopts the RLC protocol behaviour proposed in [1] to address POLL_SN mismatch issue.
Proposal 2: RAN2 discusses the separate issue SDU selected for retransmission when t-PollRetransmit expires after the POLL_SN mismatch issue solution concludes.

3 Summary
Observation 1: The issue described for the solution in [1] is a very rare case and exists in LTE.
Observation 2: RAN2 has previously agreed no enhancement is needed for RLC polling procedure. Corner cases not addressed in LTE should not be a concern in NR LTE discussion for Rel-15.

Observation 3: Setting POLL_SN to the last PDU may be difficult at the time poll bit is triggered.

Proposal 1: RAN2 adopts the RLC protocol behaviour proposed in [1] to address POLL_SN mismatch issue.
Proposal 2: RAN2 discusses the separate issue SDU selected for retransmission when t-PollRetransmit expires after the POLL_SN mismatch issue solution concludes.

	Text Proposal for solution in [1]


5.3.3
Polling

5.3.3.1
General

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

5.3.3.2
Transmission of a AMD PDU

Upon notification of a transmission opportunity by lower layer, for each AMD PDU submitted for transmission such that the AMD PDU contains either a not previously transmitted RLC SDU or an RLC SDU segment containing not previously transmitted byte segment, the transmitting side of an AM RLC entity shall:
-
increment PDU_WITHOUT_POLL by one;

-
increment BYTE_WITHOUT_POLL by every new byte of Data field element that it maps to the Data field of the AMD PDU;

-
if PDU_WITHOUT_POLL >= pollPDU; or

-
if BYTE_WITHOUT_POLL >= pollByte:

-
include a poll in the AMD PDU as described below.

Upon notification of a transmission opportunity by lower layer, for each AMD PDU submitted for transmission, the transmitting side of an AM RLC entity shall:

-
if both the transmission buffer and the retransmission buffer becomes empty (excluding transmitted RLC SDUs or RLC SDU segments awaiting acknowledgements) after the transmission of the AMD PDU; or

-
if no new RLC SDU can be transmitted after the transmission of the AMD PDU (e.g. due to window stalling);
-
include a poll in the AMD PDU as described below.

NOTE:
Empty RLC buffer (excluding transmitted RLC SDUs or RLC SDU segments awaiting acknowledgements) should not lead to unnecessary polling when data awaits in the upper layer. Details are left up to UE implementation.

To include a poll in an AMD PDU, the transmitting side of an AM RLC entity shall:

-
set the P field of the AMD PDU to "1";

-
set PDU_WITHOUT_POLL to 0;

-
set BYTE_WITHOUT_POLL to 0.

After submitting an AMD PDU including a poll to lower layer and after incrementing of TX_Next if necessary, the transmitting side of an AM RLC entity shall:

-
set POLL_SN to the highest SN of the AMD PDU among the AMD PDUs including a poll submitted to lower layer;

-
if t-PollRetransmit is not running:

-
start t-PollRetransmit.

-
else:

-
restart t-PollRetransmit.

5.3.3.3
Reception of a STATUS report
Upon reception of a STATUS report from the receiving RLC AM entity the transmitting side of an AM RLC entity shall:

-
if the STATUS report comprises a positive or negative acknowledgement for the RLC SDU with sequence number equal to POLL_SN:

-
if t-PollRetransmit is running:

-
stop and reset t-PollRetransmit.
5.3.3.4
Expiry of t-PollRetransmit
Upon expiry of t-PollRetransmit, the transmitting side of an AM RLC entity shall:

-
if both the transmission buffer and the retransmission buffer are empty (excluding transmitted RLC SDU or RLC SDU segment awaiting acknowledgements); or

-
if no new RLC SDU or RLC SDU segment can be transmitted (e.g. due to window stalling):

-
<Pending discussion from the main issue>
-
consider any RLC SDU which has not been positively acknowledged for retransmission.

-
include a poll in an AMD PDU as described in section 5.3.3.2.
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