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Introduction
[bookmark: _Hlk49429056]In the RAN2 #111e meeting, the following agreements were reached about user plane enhancements for NTN [1]:
Agreements via email - from offline 107
1. From RAN2 perspective, an offset is applied to the start of ra-ResponseWindow in NTN for both LEO and GEO scenarios.
2. An offset to the start of the ra-ContentionResolutionTimer is introduced for both LEO and GEO scenarios.
3. Modification of drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed in Rel-17 NTN.
4. From a RAN2 perspective, for DL, HARQ feedback can be enabled/disabled in Rel-17 NTN, but HARQ processes remain configured. The criteria and decision to enable/disable HARQ feedback is under network control and is signalled to the UE via RRC in a semi-static manner. FFS for UL
In this contribution, we will discuss more considerations on MAC timers in NTN.
MAC timers in NTN scheduling request
sr-ProhibitTimer
sr-ProhibitTimer was introduced to prevent the UE from sending additional SR when the UE has sent a SR but has not be provided corresponding UL scheduling during sr-ProhibitTimer is running. According to [2], the UE instruct the physical layer to signal the SR on one valid PUCCH resource for SR. At the same time, increment SR_COUNTER by 1 and start the sr-ProhibitTimer. When sr-ProhibitTimer is running and not expired, the UE waits for UL scheduling for it. UE retransmit SR if sr-ProhibitTimer is expired and SR_COUNTER is no more than the configured sr-TransMax. With this sr-ProhibitTimer, gNB could balance PUCCH resource and the UE traffic delay. In the current specification [3], sr-ProhibitTimer could be configured {ms1, ms2, ms4, ms8, ms16, ms32, ms64, ms128} which the maximum value is 128ms. 
In NTN, the maximum propagation delay could be larger than ever and be different in various networks like GEO, LEO, MEO, and etc. In GEO, the maximum propagation delay would up to 541.46ms. Due to the long propagation delay, the moment when the gNB thinks the sr-ProhibitTimer is expired and the moment when the timer is expired at the UE side may be different. This is illustrated in the Fig.1 below. At the UE side, PUCCH with SR is transmitted at  time and the sr-ProhibitTimer starts. The PUCCH reaches gNB after a long propagation delay. Since UL grant from the gNB to the UE would also experience the long propagation delay, gNB has to send the UL grant no later than  time which is one-trip delay before  time when the sr-ProhibitTimer expires at UE side. Otherwise, the UE may think it’s UL transmission is not served before sr-ProhibitTimer is expired and additional SR transmission would be triggered. 


Fig. 1  Current sr-ProhibitTimer procedure in NTN
Then the current supported value of sr-ProhibitTimer could not satisfy the requirements in NTN since it is possible little time left for gNB to provide UL scheduling for UE. Or it is also possible the gNB has not get the scheduling request at all while sr-ProhibitTimer has been expired at the UE side.
In the previous meetings, it was proposed that the value range of the sr-ProhibitTimer is extended in NTN and FFS additional values and method of extension. To our opinion, if additional values are supported by sr-ProhibitTimer, the signaling overhead would be increased greatly to support the various satellite network types, LEO, MEO, GEO and etc. In addition, if the maximum propagation delay varies with the variability of cell coverage/ beam coverage, the value of sr-ProhibitTimer would be reconfigured accordingly which make the signaling overhead much heavier and the scheduling procedure much more complex.
Observation 1: If additional values are supported by sr-ProhibitTimer, signaling overhead would be increased much heavier due to various network types is to be supported and the maximum propagation delay may vary frequently.
It is noticed that RAN1 has reached the following agreements in the last RAN1 #102e meeting [4]:
· Introduce K_offset to enhance the following timing relationships:
· The transmission timing of DCI scheduled PUSCH (including CSI on PUSCH).
· The transmission timing of RAR grant scheduled PUSCH.
· The transmission timing of HARQ-ACK on PUCCH.
· The CSI reference resource timing.
· The transmission timing of aperiodic SRS.
· Note: Additional timing relationships that require K_offset of the same or different values can be further identified.
In principle, the  is used to handle the timing difference in the UE side and gNB side due to large propagation delay. To our opinion, the  could also be used handle the issue of sr-ProhibitTimer state difference at the gNB side and UE side. It is proposed UE starts sr-ProhibitTimer  slots after the UE transmits SR on one valid PUCCH resource in NTN. With this improvement, the value range of sr-ProhibitTimer can be not extended. Since  has been introduced, there would be no additional signaling overhead needed. This is illustrated in the Fig.2 below.


Fig. 2  Enhancements on sr-ProhibitTimer procedure in NTN

Proposal 1: In NTN, UE starts sr-ProhibitTimer  slots after the UE transmits SR on one valid PUCCH resource.
Conclusion
[bookmark: _GoBack]In this contribution, we discussed more considerations on MAC timers about scheduling request. The following observation and proposal are reached:
Observation 1: If additional values are supported by sr-ProhibitTimer, signaling overhead would be increased much heavier due to various network types is to be supported and the maximum propagation delay may vary frequently.
Proposal 1: In NTN, UE starts sr-ProhibitTimer  slots after the UE transmits SR on one valid PUCCH resource.
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