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1 Introduction
In last RAN2 Ad Hoc meeting, an issue was raised and discussed during the meeting [1-3]. However no conclusion has been made. There are two issues to be addressed: 

· How to set POLL_SN to avoid unnecessary poll retransmission 

· UE behaviour upon expiry of t-PollRetransmit  
In this contribution, we will further analyse these two issues and give our preference about the solutions. 
2 Discussion
2.1 Setting of POLL_SN
In NR, pre-processing is introduced to shorten Layer 2 processing time. According to the current AM transmitting procedure, when RLC receives an RLC SDU from upper layer, it will allocate a SN and increment TX_Next by one. However RLC may pre-process some PDUs before transmitting them. Therefore the TX_Next may be way larger than the SN of the last RLC PDU that has been transmitted. 
If POLL_SN is set to TX_Next-1 which is larger than the SN of the last RLC PDU that has been transmitted, the t-PollRetransmit cannot be stopped because the conditions highlighted cannot be satisfied. 

	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.


In this case, when t-PollRetransmit expires, unnecessary POLL retransmission may happen. 
As discussed above, this problem arises from the pre-processing. So the most straightforward way to solve this is to eliminate the effect of pre-processing on POLL_SN setting, i.e. set the POLL_SN to the highest SN of the AMD PDU including a poll among the AMD PDUs submitted to lower layer rather than TX_Next-1.
Proposal 1: Set the POLL_SN to the highest SN of the AMD PDU including a poll among the AMD PDUs submitted to lower layer rather than TX_Next-1.
2.2 UE behaviour when t-PollRetransmit expires
According to procedure in the current TS 38.322, the UE behaviour upon the expiry of t-PollRetransmit is specified as below:
	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):

-
consider the RLC SDU with SN = TX_Next – 1 for retransmission; or
-
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.


As can be seen from the description, when the buffer is empty or no new RLC SDU or RLC SDU segment can be transmitted., there are two options to select the RLC SDU to include the poll. As indicated in last meeting, there are some problems with regard to the first option as the designated RLC SDU may be out of the transmission window[3]. As far as we consider, the second option is enough to specify the UE behaviour in this case. If the highest SN among the AMD PDUs submitted to lower layer has not been positively acknowledged for retransmission, the first option is covered by the second option. Else if the highest SN among the AMD PDUs submitted to lower layer has been positively acknowledged for retransmission, this case will not exist as the t-PollRetransmit would have been stopped. Therefore we propose:  
Proposal 2: Remove the first option, i.e., “consider the RLC SDU with SN = TX_Next – 1 for retransmission; or” when t-PollRetransmit expires.
3 Proposals
Based on the discussion in this paper, we have the following observation and proposal:
Proposal 1: Set the POLL_SN to the highest SN of the AMD PDU including a poll among the AMD PDUs submitted to lower layer rather than TX_Next-1.
Proposal 2: Remove the first option, i.e., “consider the RLC SDU with SN = TX_Next – 1 for retransmission; or” when t-PollRetransmit expires.
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5 Text Proposal
*******[Start of change]********
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 including a poll among the AMD PDUs submitted to lower layer;

-
if t-PollRetransmit is not running:

-
start t-PollRetransmit.
-
else:

-
restart t-PollRetransmit.

[Text Omitted Here]
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):


-
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.
*******[End of change]********
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