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1 Introduction

In RAN2#111e meeting, MAC issues in NTN was discussed, and the following agreements were made [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

5. At least the following methods to enhance UL scheduling are further studied in NTN: configured grant and BSR over 2-step RACH. (other solutions to enhance UL scheduling are not precluded).
6. Both 2-step and 4-step RACH are supported in Rel-17 NTN. FFS enhancements to RACH to accommodate the NTN environment.
In this contribution, we mainly focus on the following MAC issues:

· UL scheduling enhancement 

· Extension of sr-ProhibitTimer
2 Discussion

2.1 UL scheduling enhancement
In order to reduce the delay for UL scheduling, UL scheduling enhancement was discussed in RAN2#111e meeting, and the following agreement was made.

1. At least the following methods to enhance UL scheduling are further studied in NTN: configured grant and BSR over 2-step RACH. (other solutions to enhance UL scheduling are not precluded).
With the configuration of CG or 2-step RACH, when a UE has UL new data and BSR is triggered, the UE will be able to report BSR through CG or MsgA in 2-step RACH, thus the UL scheduling delay could be reduced by at least one RTT compared to the case of no PUSCH resource available for a new transmission.
The configuration of CG and 2-step RACH is under network control. For a UE configured with both CG and 2-step RACH, at T1 (see Figure 1 below), the UE has UL new data and BSR is triggered. The next 2-step RACH occasion is at T2 and the next CG occasion is at T3. One issue is that if the time interval between T1 and T3 is much larger than the time interval between T1 and T2, whether the UE should perform 2-step RACH or wait until the next CG to send BSR. If the UE triggers 2-step CBRA (since 2-step CFRA only applies to the case of HO), RACH failure may occur due to contention resolution. If the UE uses the next CG occasion for BSR, the UE may wait a much longer time for BSR. From our point of view, it is hard to specify the selection rule and we prefer to leave it to UE implementation.  
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Figure 1 resource selection for BSR
Proposal 1 For a UE configured with both CG and 2-step RACH, when a BSR is triggered, whether the UE triggers 2-step RACH or send BSR through CG is up to UE implementation.
2.2 Extension of sr-ProhibitTimer
A UE can use a SR to request UL-SCH resources from the gNB for a new transmission or a transmission with a higher priority. A prohibit timer, i.e. sr-ProhibitTimer, can be configured by network to avoid UE from sending SR too frequently. Currently, the maximum value of sr-ProhibitTimer is 128ms. In GEO scenarios, this value range may not be sufficient due to much larger RTD. 

There is a general understanding that sr-ProhibitTimer should be extended to support NTN. sr-ProhibitTimer could be extended in different ways:

Option 1: Extend the value range of sr-ProhibitTimer
Option 2: Introduce an offset for the start of sr-ProhibitTimer
For option 1, the extension of sr-ProhibitTimer needs to accommodate different scenarios, which means that the set of configurable values has to be extended by a large number of different values. This would cause large signalling overhead. 
For option 2, offset value directly reflects the RTD.

Since we have agreed to introduce an offset for some other MAC timers, e.g. ra-ContentionResolutionTimer, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerUL, the values of which are also related to RTD. In our view, the same offset value could apply to all these timers. So, option 2 would not bring additional signalling overhead. 

Observation 1 Extending the value range of sr-ProhibitTimer would cause large signalling overhead.
Proposal 2 Introduce an offset for the start of sr-ProhibitTimer.

Proposal 3 Apply the same offset value for the MAC timers including ra-ContentionResolutionTimer, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerUL, and sr-ProhibitTimer.
3 Conclusion

Based on the discussion above, we made the following observations:

Observation 1 Extending the value range of sr-ProhibitTimer would cause large signalling   overhead.
And propose the following:

Proposal 1
For a UE configured with both CG and 2-step RACH, when a BSR is triggered, whether the UE triggers 2-step RACH or send BSR through CG is up to UE implementation.
Proposal 2
Introduce an offset for the start of sr-ProhibitTimer.
Proposal 3
Apply the same offset value for the MAC timers including ra-ContentionResolutionTimer, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerUL, and sr-ProhibitTimer.
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