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1.	Introduction
In the RAN2#101 meeting, there were two options to solve the issue on POLL_SN value mismatch and RAN2 had discussed a lot to select one of options for the solution but the decision was not made because even though majority of companies prefer the solution by [1], two companies raised the concern on the solution by [1]. In this contribution, we analyze their concern raised in the last online discussion [2] and propose a solution to compromise.

2.	Discussion
In the last online meeting, the concern for the solution in [1] was raised. For example, as shown in below figure, when the transmitting AM RLC entity has transmitted RLC SDUs from SN1 to SN5, t-PollRetransmit is running and POLL_SN is set to SN3 because POLL_SN should be set to the highest SN of the AMD PDU among the AMD PDUs including a poll submitted to lower layer, if the transmitting AM RLC entity receives a STATUS report which contains NACK_SN = SN2, ACK_SN = SN4 and waits acknowledgment for SN4 and SN5, the transmitting AM RLC entity stops the t-PollRetransmit after receiving the STATUS report, and then determine to retransmit the RLC SDU with SN2. 


At this moment, the transmitting AM RLC entity receives discard indication for SN6 from upper layer. The RLC SDU with SN6 is discarded because neither the RLC SDU with SN6 nor a segment thereof has been submitted to the lower layers. When retransmitting the RLC SDU with SN2, the transmitting AM RLC entity includes a poll into the AMD PDU which contains the RLC SDU with SN2 because the retransmission buffer and the transmission buffer become empty after retransmitting the RLC SDU with SN2. 
When submitting the AMD PDU including a poll, if POLL_SN should be set to the highest SN of the AMD PDU among the AMD PDUs including a poll submitted to lower layer, the transmitting AM RLC entity set POLL_SN to SN3. After that, the transmitting AM RLC entity receives a STATUS report which contains only ACK_SN = SN4 and stop the t-PollRetransmit. However, there is no way to retransmit the unacked RLC SDUs with SN4 and SN5 because no more RLC SDU is coming and no t-PollRetransmit is running. This is the concern raised by Nokia for the solution in [1]. Actually, we think that this is quite rare assumption. Nevertheless, we agree that it should be considered and resolved.
We believe that if “including a poll” is removed from the proposal in [1], i.e., POLL_SN should be set to the highest SN of the AMD PDU among the AMD PDUs including a poll submitted to lower layer, the concern about the retransmission case would be resolved. Thus, to cover the retransmission case as well, POLL_SN should be set to the highest SN of the AMD PDU among the AMD PDUs submitted to lower layer. 
Proposal 1.  POLL_SN should be set to the highest SN of the AMD PDU among the AMD PDUs submitted to lower layer.
Proposal 2.  The definition of POLL_SN should be updated according to the proposal 1.

For the issue on TX_Next – 1 is out of TX window, there are two solutions on the table after offline discussion at the RAN2 NR AH#3. In option 1, the transmitting side of an AM RLC entity select the last element of the transmitting window for retransmission. On the other hand, option 2 is that removing the option 1 which select the last element of the transmitting window for retransmission is another alternative, i.e., “consider the RLC SDU with SN = TX_Next – 1 for retransmission”. Therefore, RAN2 needs to discuss following two options and selects one of them at the online meeting.
Proposal 3.  RAN2 selects one of the following two options to resolve the issue 2. 
· Option 1: Consider the RLC SDU with the highest SN among the RLC SDUs submitted to lower layer for retransmission.
· Option 2: Remove the option 1 which select the last element of the transmitting window for retransmission, i.e., “consider the RLC SDU with SN = TX_Next – 1 for retransmission; or”.
Proposal 4.  RAN2 adopts TP in Annex. 

Lastly, as discussion for impact of packet duplication on RLC is going on, if there is an issue to be resolved, RAN2 may look at the polling mechanism again with respect to packet duplication and discard procedure as a next step.

3.	Conclusion
In this document, we analyse the potential issue raised in the last online meeting and propose following proposals to resolve the issues: 
Proposal 1.  POLL_SN should be set to the highest SN of the AMD PDU among the AMD PDUs submitted to lower layer.
Proposal 2.  The definition of POLL_SN should be updated according to the proposal 1.
Proposal 3.  RAN2 selects one of the following two options to resolve the issue 2. 
· Option 1: Consider the RLC SDU with the highest SN among the RLC SDUs submitted to lower layer for retransmission.
· Option 2: Remove the option 1 which select the last element of the transmitting window for retransmission, i.e., “consider the RLC SDU with SN = TX_Next – 1 for retransmission; or”.
Proposal 4.  RAN2 adopts TP in Annex. 

Annex
	Text Proposal


[bookmark: _Toc502395356]5.3.3	Polling
[bookmark: _Toc502395357]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.
[bookmark: _Toc502395358]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 submitted to lower layerTX_Next – 1;
-	if t-PollRetransmit is not running:
-	start t-PollRetransmit.
-	else:
-	restart t-PollRetransmit.
[bookmark: _Toc502395359]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.
[bookmark: _Toc502395360]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 the highest SN among the RLC SDUs submitted to lower layer for retransmissionconsider 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.
	Skpped Unrelated Part


[bookmark: _Toc502395398]7.1	State variables
This sub clause describes the state variables used in AM and UM entities in order to specify the RLC protocol. The state variables defined in this subclause are normative.
All state variables and all counters are non-negative integers.
All state variables related to AM data transfer can take values from 0 to 4095 for 12 bit SN or from 0 to 262143 for 18 bit SN. All arithmetic operations contained in the present document on state variables related to AM data transfer are affected by the AM modulus (i.e. final value = [value from arithmetic operation] modulo 4096 for 12 bit SN and 262144 for 18 bit SN).
All state variables related to UM data transfer can take values from 0 to 63 for 6 bit SN or from 0 to 4095 for 12 bit SN. All arithmetic operations contained in the present document on state variables related to UM data transfer are affected by the UM modulus (i.e. final value = [value from arithmetic operation] modulo 64 for 6 bit SN and 4096 for 12 bit SN).
The transmitting side of each AM RLC entity shall maintain the following state variables:
a)  TX_Next_Ack – Acknowledgement state variable
This state variable holds the value of the SN of the next RLC SDU for which a positive acknowledgment is to be received in-sequence, and it serves as the lower edge of the transmitting window. It is initially set to 0, and is updated whenever the AM RLC entity receives a positive acknowledgment for an RLC SDU with SN = TX_Next_Ack.
b) TX_Next – Send state variable
This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity constructs an AMD PDU with SN = TX_Next and contains an RLC SDU or the last segment of a RLC SDU.
c) POLL_SN – Poll send state variable
This state variable holds the value of the highest SN of the AMD PDU among the AMD PDUs submitted to lower layer TX_Next -1 upon the most recent transmission submitting of an AMD PDU with the poll bit set to “1”. It is initially set to 0.
	End of Text Proposal
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