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1
Introduction
According to current TS38.321, the UE behaviour w.r.t maintenance of TA value at TA timer expiry is different
compared to LTE. In LTE there was a NOTE in TS36.321 stating that UE either stores or maintains NTA upon expiry of associated TAT, whereas in TS38.321UE shall maintain the NTA value upon expiry of TAT according to the procedural text. Therefore this contribution is discussing whether there is some good motivation justifying the different UE behaviour for NR.     
2
Discussion
In NR, the UL transmission timing adjustment procedure from LTE is mostly reused, i.e., initial UL timing adjustment in random access procedure, and additional UL timing alignment via MAC CE. UE adjusts its uplink transmission timing upon reception of a timing advance command, i.e. the Timing Advance command indicates the change of the uplink timing relative to the current uplink timing. Apart from TA commands, UE performs some autonomous uplink transmission timing adjustment as specified in TS36.133 respectively TS38.133. Basically the UE adjusts the transmission timing (initial or subsequent transmissions) to ensure the transmission timing error is less than or equal to the predefined value. When TAT is not running there are no PUCCH, PUSCH and SRS transmission. Therefore the UE does not adjust transmission timing, and the received downlink timing changes are not compensated.
Furthermore in  TS36.213 it is specified that if the received downlink timing changes, i.e. first detected path, and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as specified in TS36.133, the UE changes NTA accordingly. Therefore, when TAT is not running, the received downlink timing changes are not compensated and NTA is adjusted according to the downlink timing change.
The NOTE in section 5.2 of TS36.321 was basically introduced in Rel-11 [1] in order to ensure that UE applies a received TA command when the associated TAT is not running. Small cells were identified as the main use case for utilizing a TA Command MAC CE for uplink resynchronization. Furthermore in order to avoid some inaccurate UL timing, UE shall keep/store the NTA value upon expiry of the associated TAT. Later it was clarified [2] that UE could either store or maintain the NTA value when TAT expires. 
In our understanding the difference between storing and maintaining the NTA value is that in case of storing NTA UE will not further adjust the stored NTA value for the case of received downlink timing changes. In case UE maintains the NTA value, it shall also compensate for received downlink timing changes when TAT is not running. Hence two different UE implementations are allowed by this NOTE in LTE.
According to current NR specifications TS38.321, UE is not allowed to only store the NTA value but shall maintain NTA when TAT is not running. Even though it can be argued that maintaining the NTA value during the time period when associated TAT is not running and hence compensating for downlink timing changes provides a slightly more accurate UL timing when TAC is used for uplink resynchronization, though the significance of this benefit is not obvious and should be at least discussed. In our view it would be preferable to not limit UE implementations and stick to UE behaviour specified for LTE since Rel-11. 
Proposal 1: Agree that UE is allowed to store or maintain NTA value upon expiry of associated timeAlignmentTimer.
One question is how the maintenance of timing advance will look like for UEs in RRC_INACTIVE state. RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. Basically Cell re-selection mobility is supported in RRC_INACTIVE state. For cases when UE in RRC_INACTIVE state re-selects to a different cell, there should be no requirement that the UE stores or maintains NTA as specified in TS38.321. Therefore there might be some differences w.r.t maintenance of uplink timing advance for RRC_CONNECTED state and RRC_INACTIVE state, which should be further discussed.
Proposal2: RAN2 should discuss UE behaviour for maintenance of uplink timing advance in RRC_INACTIVE state.

3
Conclusion
This contribution is discussing maintenance of timing advance at TA expiry. It is proposed to agree on the following:

Proposal 1: Agree that UE is allowed to store or maintain NTA value upon expiry of associated timeAlignmentTimer.
Proposal2: RAN2 should discuss UE behaviour for maintenance of uplink timing advance in RRC_INACTIVE state.
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