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Introduction
This contribution discusses the setting of the variable TX_NEXT and proposes a way forward to fix the issue with minimum standardization impact.
[bookmark: _Ref178064866]Discussion
Current NR specifications describe that TX_NEXT is updated as soon as a PDCP PDU is received from higher layers.
	For each RLC SDU received from the upper layer, the AM RLC entity shall:
-	associate a SN with the RLC SDU equal to TX_Next and construct an AMD PDU by setting the SN of the AMD PDU to TX_Next;
-	increment TX_Next by one.



TX_NEXT is used for the transmitter side for different purposes:
· Support for the maintenance of the transmitter window and other state variables;
· Setting the SN of a RLC SDU and RLC SDU segment;
· Polling and retransmissions
Updating this variable before submitting an RLC PDU to lower layers can create the following issues:
· Issues described in [1]
· TX_Next - 1 contains SN of the last constructed AMD PDU which may be not transmitted yet;
· A STATUS report cannot contain a positive or negative acknowledgement for the RLC SDUs which are not yet transmitted at the transmitting side;
· 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
· Upon RLC discard, the SN field of all RLC SDU/PDUs created after the discarded RLC SDU/PDU(s) need to be updated. RLC discards may be frequent when PDCP duplication is used, when the primary leg in DC is changed, and when RLC SDU/PDU(s) are moved from one RLC buffer to another (due to pre-processing). In these situations, the TX_NEXT will point to a value which is most likely not possible to use. There will be a need to have new variables which can set the right SN number to the preceding RLC SDU/PDU(s). 
Few examples follow:
· PDCP duplication is active: the UE may need to discard RLC PDUs from one of the RLC entities if the PDCP PDU was successfully transmitted by the other leg. The preceding RLC SDU/PDU(s) will need to be updated with a new SN value. 
· PDCP duplication is de-activated: All the RLC SDUs/PDUs not yet transmitted need to be discarded. TX_NEXT will need to be updated, and SN field of non-duplicated packets will need to be updated too.
· The primary “leg” is changed, all the data queued in the RLC entity may end up in the end of the other RLC queue. This can lead to assign SN in the upper side of the window which will increasing the jitter/delay and can cause re-transmissions. 
The solutions proposed to solve the issue presented in [1] do not address the situations described in this contribution. Thus, there will be a need to specify a detailed mechanism for how to control the TX_NEXT in case a RLC SDU/PDU is discarded. It is very important that there are no SN gaps in the RLC PDUs, and for RLC AM there shall be no SN gaps. Thus, this cannot be left out to UE implementation.   

[bookmark: _GoBack]Furthermore, the solution proposed in the above contribution for POLL_SN update has some issues if the POLL_SN would be set to highest SN of the AMD PDUs including a poll among the AMD PDUs submitted to lower layer. For instance, when after a RLC SDU (segment) re-transmission the transmission buffers become empty and the poll is included in the corresponding AMD PDU, the POLL_SN may be different from the highest SN submitted to lower layer for transmission. This should clearly not be the intended behaviour but the POLL_SN should be as high as possible (the highest SN submitted to lower layer for transmission).

An alternative solution which solves [1] and addresses the cases presented in this contribution is to update the variable TX_NEXT when the RLC PDU is delivered to lower layers. This solution has the advantage that the TX_NEXT will not need to be updated even if RLC SDU/PDU(s) are discarded along with the benefit that it also solves all the issue presented.

It is to be noticed that pre-processing is not precluded even if TX_NEXT is updated at the transmission opportunity indication. UEs can build RLC PDUs at any point in time and associated the SN to be used. This can be done by using a local variable (UE implementation). If, at the transmission opportunity, the assigned value matches the TX_NEXT, there is nothing more to do. However, if it does not match, the SN shall be updated.

[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc505256684]TX_NEXT is only updated when a RLC PDU is delivered to lower layers.
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	TX_NEXT is only updated when a RLC PDU is delivered to lower layers.

A Text proposal can be found in section 5 below
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[bookmark: _Toc502395346]5.2.3.1	Transmit operations
[bookmark: _Toc502395347]5.2.3.1.1	General
The transmitting side of an AM RLC entity shall prioritize transmission of RLC control PDUs over AMD PDUs. The transmitting side of an AM RLC entity shall prioritize transmission of AMD PDUs containing previously transmitted RLC SDUs or RLC SDU segments over transmission of AMD PDUs containing not previously transmitted RLC SDUs or RLC SDU segments.
The transmitting side of an AM RLC entity shall maintain a transmitting window according to the state variable TX_Next_Ack as follows:
-	a SN falls within the transmitting window if TX_Next_Ack <= SN < TX_Next_Ack + AM_Window_Size;
-	a SN falls outside of the transmitting window otherwise.
The transmitting side of an AM RLC entity shall not submit to lower layer any AMD PDU whose SN falls outside of the transmitting window.
For each RLC SDU received from the upper layer, the AM RLC entity shallmay:
-	associate a SN with the RLC SDU equal to TX_Next and construct an AMD PDU by setting the SN of the AMD PDU to TX_Next;
-	increment TX_Next by one.
NOTE:    To speed up processing, the UE may associate continuous SN to RLC SDU received from higher layers. The variable TX_NEXT is only updated when the AMD PDU is submitted to lower layers.
When submitting an AMD PDU that contains a new RLC SDU or a RLC SDU segmentsegment 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.
The transmitting side of an AM RLC entity can receive a positive acknowledgement (confirmation of successful reception by its peer AM RLC entity) for an RLC SDU by the following:
-	STATUS PDU from its peer AM RLC entity.
When receiving a positive acknowledgement for an RLC SDU with SN = x, the transmitting side of an AM RLC entity shall:
-	send an indication to the upper layers of successful delivery of the RLC SDU;
-	set TX_Next_Ack equal to the SN of the RLC SDU with the smallest SN, whose SN falls within the range TX_Next_Ack <= SN <= TX_Next and for which a positive acknowledgments has not been received yet.
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