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Introduction
[bookmark: _Hlk49429056]In the last meeting RAN2 #113e, the following three issues in NTN have been addressed [1]:
1.	RA type selection
2.	TA report
3.	sr-ProhibitTimer.
In this contribution, we will discuss more considerations on MAC timers about UL scheduling in NTN.
Discussion
configuredGrantTimer & retxBSR-Timer
For an uplink grant associated with a HARQ process configured for a configured uplink grant, UE starts or restarts the configuredGrantTimer for the corresponding HARQ process when the transmission is performed. If the PUSCH is wrongly detected, gNB is expected to provide retransmission scheduling for this HARQ process before configuredGrantTimer expires at UE side. Otherwise, UE determines this UL transmission has been accomplished. As shown in the Fig 1, it is observed the procedure of configuredGrantTimer would be impacted by long propagation delay in NTN.
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Fig. 1  configuredGrantTimer procedure
retxBSR-Timer is used to remind the gNB of providing corresponding UL resources for the UE within certain time interval. The MAC entity (re)starts retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH. When retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data, BSR would be triggered. gNB is expected to provide enough UL resources corresponding to the requirements indicated by BSR before the timer expires. UE decides the time when retxBSR-Timer (re)starts according to detection of UL grant. As a result, similar as configuredGrantTimer, the procedure of configuredGrantTimer would also be impacted by the long propagation delay in NTN.
Observation 1: The procedure of configuredGrantTimer and retxBSR-Timer would be impacted by long propagation delay in NTN.
As per [3], the maximum value that could be configured for configuredGrantTimer and retxBSR-Timer is 64*T and 10240ms respectively where T is the periodicity of configured grant. The maximum value seems to be long enough to cover the large propagation delay. Nevertheless, if the timer length is not extended, UL scheduling flexibility would anyhow be impacted comparing with TN with the same value. 
Observation 2: If the timer length of configuredGrantTimer or retxBSR-Timer is not extended, UL scheduling flexibility would be impacted comparing with TN.
If UE starts configuredGrantTimer  slots after the UE transmits PUSCH with an uplink grant, the timer length of configuredGrantTimer or retxBSR-Timer could be kept while impacts on the UL scheduling flexibility could also be avoided. This is illustrated in the Fig 2 below.
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Fig. 2  Enhancements on configuredGrantTimer procedure
Proposal 1: In NTN, UE (re)starts configuredGrantTimer  after the time when UE performs UL transmission according to uplink grant.
Proposal 2: In NTN, UE (re)starts retxBSR-Timer  after the UE receives a UL grant. 
sr-ProhibitTimer
For the propagation delay impacts on the sr-ProhibitTimer, three options were addressed in the POST113-e 106 email discussion and the following proposal was reached.
· Proposal 10: Extend the timer length of sr-ProhibitTimer by adding the UE specific RTD to the configured sr-ProhibitTimer length.
UE specific RTD includes propagation delay of service link, or service link and feeder link. UE would decide the UE-specific RTD based on UE-calculated TA and received closed TA commands. However, the procedure of UE-calculated TA report has not been decided, and the feeder link delay and/or service link delay may vary frequently especially for the LEO scenarios due to movement. As a result, it is possible the value of “UE specific RTD” would be misaligned at gNB side and at UE side. In general, gNB is expected to provide UL resources before the sr-ProhibitTimer is expired at UE. Without exact assumption when sr-ProhibitTimer would be expired at UE, gNB would have no idea about deadline timeline for UE scheduling. This violates the principle of sr-ProhibitTimer to some extent.
Observation 3: The procedure of UE-calculated TA has not been decided. Propagation delay of feeder link and/or service link may vary frequently. Due to misalignment of “UE specific RTD” at gNB side and at UE side, it is possible the principle of sr-ProhibitTimer would be impacted to some extent.
To our opinion, gNB and UE could have respective assumption about timer length of sr-ProhibitTimer. Suppose the value of sr-ProhibitTimer is configured by gNB as  which is from {ms1, ms2, ms4, ms8, ms16, ms32, ms64, ms128}. This is illustrated in the Fig 3. At the UE side, PUCCH with SR is transmitted at  and the sr-ProhibitTimer starts. The timer expires at  after  with UE specific RTD added at . The PUCCH reaches gNB after one-trip propagation delay at  and gNB assumes sr-ProhibitTimer is started at this time and the timer expires at . That is gNB assumes timer length of sr-ProhibitTimer as L and UE assumes timer length of sr-ProhibitTimer as L plus UE specific RTD. With this assumption, the principle of sr-ProhibitTimer could be not impacted by UE specific RTD.
Proposal 3: If UE specific RTD is added to sr-ProhibitTimer to handle the long propagation delay impacts, consider UE specific RTD is only added to the timer at UE side.
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Fig. 3  sr-ProhibitTimer procedure
Conclusion
In this contribution, we discussed more considerations on MAC timers about UL scheduling in NTN. The following observations and proposals are reached:
Observation 1: The procedure of configuredGrantTimer and retxBSR-Timer would be impacted by long propagation delay in NTN.
Observation 2: If the timer length of configuredGrantTimer or retxBSR-Timer is not extended, UL scheduling flexibility would be impacted comparing with TN.
Proposal 1: In NTN, UE (re)starts configuredGrantTimer  after the time when UE performs UL transmission according to uplink grant.
Proposal 2: In NTN, UE (re)starts retxBSR-Timer  after the UE receives a UL grant. 
Observation 3: The procedure of UE-calculated TA has not been decided. Propagation delay of feeder link and/or service link may vary frequently. Due to misalignment of “UE specific RTD” at gNB side and at UE side, it is possible the principle of sr-ProhibitTimer would be impacted to some extent.
Proposal 3: If UE specific RTD is added to sr-ProhibitTimer to handle the long propagation delay impacts, consider UE specific RTD is only added to the timer at UE side.
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