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1.	Introduction
In the RAN2 NR AH#3 meeting, companies identified that POLL_SN value mismatch is the issue and made solutions to resolve the issue after offline discussion [1], but, in the last minute, other companies proposed another solution to solve the issues [2]. Eventually RAN2 postponed the decision for the issues and decided to keep discussing at the next meeting.
However, we found that the proposed solution by [2] is unclear and would make another problem when the transmitting side of an AM RLC entity retransmits an RLC SDU segment. This contribution analyzes the solutions and makes proposals to resolve the issues correctly.

2.	Discussion
Comparing two solutions
The proposed solution by [1] after offline discussion keeps the main functionality of AM RLC procedure and changes wording to specify how to set POLL_SN value and select an RLC SDU for retransmission. 
In contrast, the solution by [2] changes main functionality, which TX_Next is incremented by one after submitting the last byte of an RLC SDU to lower layer, and does not change wording for POLL_SN updating and selecting an RLC SDU for retransmission, i.e., TX_Next – 1.
In summary, two solutions are as follows:
· Solution 1: keeps the main functionality of AM RLC procedure and changes wording to specify how to set POLL_SN value and select an RLC SDU for retransmission. 
· Solution 2: changes main functionality of AM RLC procedure and keeps wording for POLL_SN updating and selecting an RLC SDU for retransmission, i.e., TX_Next – 1.

In solution 2, the most critical concern is to change TX_Next incrementing timing. Actually RAN2 have put a lot of efforts and time to determine when TX_Next is incremented and, in the RAN2#100 meeting, finally confirmed that TX_Next is incremented by one whenever an AMD PDU is constructed. 
Basically we think that companies respect and follow the agreements and do not try to turn down the agreements easily to fix the issue. If companies can invert the agreements easily to fix the problem, there is no reason to have long discussion and compromise for making the agreements because anyway agreements may be changed simply in some cases later.

Thus, we think that solutions by turning down the previous agreements should be considered carefully except for only when no other solutions are available to fix the issue. However, the solution 2 tries to turn down the previous agreements for the TX_Next to resolve the issues even though there is another simple solution.
Observation 1.  The solution 2 turns down the previous agreement on TX_Next incrementing timing.

Furthermore, even though solution 2 turns down the previous agreement and changes main functionality to resolve the issues, solution 2 has still unclear point and would make another problem when the transmitting side of an AM RLC entity retransmits an RLC SDU segment. For example, in the current RLC specification, when the transmitting side of an AM RLC entity submits the AMD PDU that contains a segments of an RLC SDU for retransmission, the transmitting side of an AM RLC entity shall set the SN of the AMD PDU to the SN of the corresponding RLC SDU as shown in yellow highlight below.
	The current TS 38.322:
When submitting an AMD PDU that contains a segment of an RLC SDU, to lower layer, the transmitting side of an AM RLC entity shall:
-	set the SN of the AMD PDU to the SN of the corresponding RLC SDU.



However, in solution 2, when the transmitting side of an AM RLC entity submits an AMD PDU that contains a segments of an RLC SDU for retransmission, the transmitting side of an AM RLC entity shall set the SN of the AMD PDU to TX_Next as shown in below box. We think that the SN of the AMD PDU for retransmission should be the SN of the corresponding RLC SDU, not TX_Next for retransmission of an RLC SDU segment. This is unexpected behavior and would make another serious problem in AM RLC procedure. 
	The proposed changes in [2]:
When submitting an AMD PDU that contains a new RLC SDU or a RLC SDU segment segment of an RLC SDU, to lower layer, the transmitting side of an AM RLC entity shall:
-	set the SN of the AMD PDU to  the SN of the corresponding RLC SDUTX_Next;.
-	if the AMD PDU contains a segment that maps to the last byte of an RLC SDU
-	increment TX_Next by one.



On the other hand, the solution 1 has no harm to main functionality of AM RLC procedure and can resolve the issues on POLL_SN value mismatch because there is no change to main functionality and just tries to change wording to specify how to set POLL_SN value and select an RLC SDU for retransmission. 
Another important point is that solution 2 would impact on performance of pre-processing. According to the solution 2, when every AMD PDU, which contains a new RLC SDU or a RLC SDU segment, is submitted to lower layer, the transmitting side of an AM RLC entity shall set the SN of the AMD PDU to TX_Next and increment TX_Next by one, if needed. This means that the transmitting side of an AM RLC entity should check all AMD PDUs and update SN field of each AMD PDU during submitting to lower layer. 
However, in the current RLC AM procedure, only when an AMD PDU, which contains a segment of an RLC SDU, is submitted to lower layer, the transmitting side of an AM RLC entity shall set the SN of the AMD PDU to the SN of the corresponding RLC SDU because SN of the AMD PDU is set to TX_Next during construction of the AMD PDU by pre-processing. This means that the current RLC AM procedure does nothing during submitting an AMD PDU which contains a complete RLC SDU comparing to the solution 2. Thus, we think that the solution 2 would deteriorate performance of pre-processing. 
Observation 2.  The solution 2 may have another technical issue.
Considering the above explanation, there is no reason to change main functionality to resolve the issues on POLL_SN value mismatch.

Issue 1: Unnecessary Poll retransmission
In the current TS 38.322, POLL_SN should be set to TX_Next – 1. However, the STATUS PDU cannot contain the acknowledgement information about TX_Next – 1 because TX_Next – 1 indicates SN of the RLC SDU which has not been transmitted yet. Therefore, even if the transmitting side of an AM RLC entity receives all positive acknowledgement for all transmitted RLC SDUs, the transmitting side of an AM RLC entity cannot stop t-PollRetransmit timer, and expires then finally start unnecessary poll retransmission procedure.
To prevent the issue 1, we think that POLL_SN should be set to the highest SN of the AMD PDU including a poll among the AMD PDUs submitted to lower layer as converged in the offline discussion at the last NR AH meeting [1]. 
Proposal 1.  POLL_SN should be set to the highest SN of the AMD PDU among the AMD PDUs including a poll submitted to lower layer.
Proposal 2.  The definition of POLL_SN should be updated according to the proposal 1.

Issue 2: TX_Next – 1 is out of TX window
When t-PollRetransmit expires, the transmitting side of an AM RLC entity considers the RLC SDU with SN = TX_Next – 1 for retransmission as in current TS 38.322. However, even though no new RLC SDU can be transmitted (e.g. due to window stalling), the transmitting side of an AM RLC entity may have pre-constructed RLC PDUs, which are not within the transmitting window and have not been transmitted yet, because it is up to UE implementation when and how many RLC PDUs are constructed. In this condition, the RLC SDU indicated by TX_Next – 1 cannot be retransmitted because the transmitting window is stalled and the indicated RLC SDU is out of the transmitting window.
During the offline discussion at the last meeting, some companies think that too much pre-processing leads the issue 2. If total amount of the pre-constructed AMD PDUs are restricted, the issue 2 cannot happen. However, it is up to UE implementation when and how many RLC PDUs are constructed by the current agreements and the issue 2 can happen. 
To prevent the issue 2, if the transmitting side of an AM RLC entity select the last element of the transmitting window for retransmission as in option 1 below, the issue 2 would be resolved regardless of whether how many pre-constructed AMD PDUs are generated or not. On the other hand, some companies think 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”. We think that both options can be a solution for the issue 2. 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”.

3.	Conclusion
In this document, we discuss issues on POLL_SN value mismatch and propose following proposals to resolve the issues: 
Observation 1.  The solution 2 turns down the previous agreement on TX_Next incrementing timing.
Observation 2.  The solution 2 may have another technical issue.
Proposal 1.  POLL_SN should be set to the highest SN of the AMD PDU among the AMD PDUs including a poll 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”.
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