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1.	Introduction
In the RAN2#100 meeting, RAN2 made following agreements to clarify the definition of TX_Next and when an AMD PDU would be constructed.
Agreements:
1.  When receiving an RLC SDU from upper layers, it is up to the UE implementation when to construct an RLC AMD PDU. 
2.  Align definition of the state variable TX_Next for RLC AM with description in procedural text by modifying the definition of TX_Next as follows: “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 a RLC SDU or the last segment of a RLC SDU”.

In the current RLC specification (TS 38.322), it is specified that “Each RLC SDU is used to construct an RLC PDU without waiting for notification from the lower layer (i.e., by MAC) of a transmission opportunity”. This means that, unlike LTE, TX_Next can be incremented without a transmission opportunity from lower layer and may indicate the RLC SDU which is out of the transmitting window. 
However, the current NR RLC specification uses TX_Next same as in LTE. We think that this should be corrected and modified according to the NR RLC behavior. This document discusses SN value for POLL_SN and the RLC SDU for retransmission.

2.	Discussion
In NR, an AMD PDU can be constructed before notification of a transmission opportunity from the lower layer because pre-processing is allowed at the RLC layer. Accordingly, TX_Next is incremented by one after constructing an AMD PDU by setting the SN of the AMD PDU to TX_Next. Thus, TX_Next - 1 means SN of the last constructed AMD PDU which may be not transmitted yet.
Observation 1.	TX_Next - 1 contains SN of the last constructed AMD PDU which may be not transmitted yet.

A STATUS report can contain a positive or negative acknowledgement only for the transmitted RLC SDUs. If AMD PDUs are pre-constructed but not yet transmitted at the transmitting side of an AM RLC entity, the receiving side of an AM RLC entity cannot include SN for those RLC SDUs into the STATUS report because the corresponding AMD PDUs are not even transmitted at the transmitting side of an AM RLC entity.
Observation 2.	A STATUS report cannot contain a positive or negative acknowledgement for the RLC SDUs which are not yet transmitted at the transmitting side of an AM RLC entity.

According to the current NR RLC specification, the t-PollRetransmit timer can be stopped only when a STATUS report is received and the STATUS report must have a positive or negative acknowledgement for the RLC SDU with SN equal to POLL_SN as shown in green highlight below. 
Observation 3.	To stop and reset t-PollRetransmit timer, the STATUS report must have a positive or negative acknowledgement for the RLC SDU with SN equal to POLL_SN.

Based on the observation 1,2 and 3, even though the STATUS report containing all positive acknowledgements for the transmitted RLC SDUs is received, the transmitting side of an AM RLC entity cannot stop t-PollRetransmit timer because POLL_SN is set to TX_Next – 1 like in the yellow highlight below. More specifically, POLL_SN has SN of the last constructed AMD PDU which has not been transmitted as shown in observation 1 and the STATUS report cannot contain SN information of not transmitted RLC SDUs. Therefore, these two SN values would be mismatched and t-PollRetransmit timer cannot be stopped. To prevent this problem, we think that POLL_SN should be set to SN of the AMD PDU including a poll which is actually transmitted.
Proposal 1.	POLL_SN should be set to SN of the AMD PDU including a poll which is actually transmitted.
Proposal 2.	The definition of POLL_SN should be updated according to the proposal 1.

NR polling procedure does not construct a new AMD PDU and only uses constructed AMD PDUs to update related parameters during whole procedure. This means that there is no case to increment TX_Next during whole polling procedure. However, the current specification specifies unnecessary behavior which is “and after incrementing of TX_Next if necessary” as shown in pink highlight below. Thus, we think that this should be removed. 
Proposal 3.	In section 5.3.2.1 from the current RLC specification, “and after incrementing of TX_Next if necessary” should be removed.

	TS 38.322
[bookmark: _Toc477961578][bookmark: _Toc484620858][bookmark: _Toc500149060]5.3.2	Polling
An AM RLC entity can poll its peer AM RLC entity in order to trigger STATUS reporting at the peer AM RLC entity.
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<skip unrelated part>
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 TX_Next – 1;
-	if t-PollRetransmit is not running:
-	start t-PollRetransmit;
-	else:
-	restart t-PollRetransmit;
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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.



TX_Next – 1 is also used to select an RLC SDU for retransmission after expiry of t-PollRetransmit timer as shown in below blue highlight. As per the agreements and the current RLC specification, even though no new RLC SDU or RLC SDU segment 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, 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. 
Therefore, the current behavior is incorrect and we think that the RLC SDU with the highest SN among the RLC SDUs submitted to lower layer should be considered for retransmission when t-PollRetransmit timer expires.
Proposal 4.	When the t-PollRetransmit timer expires, the RLC SDU with the highest SN among the RLC SDUs submitted to lower layer is considered for retransmission.

	[bookmark: _Toc477961581][bookmark: _Toc484620861][bookmark: _Toc500149063]5.3.2.3	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 5.3.2.1.



3.	Conclusion
In this document, we discuss proper value for SN of POLL_SN and an RLC SDU for retransmission and propose following observations and proposals: 
Observation 1.	TX_Next - 1 contains SN of the last constructed AMD PDU which may be not transmitted yet.
Observation 2.	A STATUS report cannot contain a positive or negative acknowledgement for the RLC SDUs which are not yet transmitted at the transmitting side of an AM RLC entity.
Observation 3.	To stop and reset t-PollRetransmit timer, the STATUS report must have a positive or negative acknowledgement for the RLC SDU with SN equal to POLL_SN.
Proposal 1.	POLL_SN should be set to SN of the AMD PDU including a poll which is actually transmitted.
Proposal 2.	The definition of POLL_SN should be updated according to the proposal 1.
Proposal 3.	In section 5.3.2.1 from the current RLC specification, “and after incrementing of TX_Next if necessary” should be removed.
Proposal 4.	When the t-PollRetransmit timer expires, the RLC SDU with the highest SN among the RLC SDUs submitted to lower layer is considered for retransmission.
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