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Introduction
Based on outcome of email discussion [Post113bis-e][103] an LS [1] was sent to RAN1 regarding TA precompensation. One question asked was how the UE calculates the UE-gNB RTT. Prior to RAN2#115e, a response LS was received [2] providing the following information:
	RAN1 answer: In RAN1#105-e meeting, RAN1 reached the following agreement on UE-gNB RTT determination, which is used to delay the starts of ra-ResponseWindow and msgB-ResponseWindow. The UE-gNB RTT is estimated according to the UE's TA and K_mac. RAN2 may take this information into account for future discussion.

Agreement:
The starts of ra-ResponseWindow and msgB-ResponseWindow are delayed by an estimate of UE-gNB RTT.
· The estimate of UE-gNB RTT is equal to the sum of UE’s TA and K_mac.
Note 1: The UE’s TA is based on the RAN1#104bis-e agreement on Timing Advance applied by an NR NTN UE given by  . The estimate of gNB-satellite RTT is equal to the sum of  and K_mac.  How to treat  and  can be further discussed.
Note 2: According to the RAN1#104bis-e agreement: When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.
Note 3: The accuracy of the estimated UE-gNB RTT with respect to the true UE-gNB RTT can be further discussed.
Note 4: Other options of determining the estimate of UE-gNB RTT can be further discussed.



This contribution discusses impacts of this agreement to several MAC timers and monitoring windows, including the ra-ReponseWindow, MsgB-ResponseWindow, ra-ContentionResolutionTimer, drx-HARQ-RTT-TimerUL and drx-HARQ-RTT-TimerDL.
Impact of UE-gNB RTT determination on MAC 
Random access
In RAN2#111e [3] and RAN2#112e [4] the following agreements were made concerning TA pre-compensation and random access in NTN:
· An offset to the start of the ra-ContentionResolutionTimer is introduced for both LEO and GEO scenarios.
· RAN2 decision on starting ra-ContentionResolutionTimer, ra-ResponseWindow and msgB-ResponseWindow is postponed until further progress in RAN1 regarding UE pre-compensation method and TA estimation accuracy.
· If the start of the ra-ResponseWindow and msgB-ResponseWindow is accurately compensated by UE-gNB RTT, ra-ResponseWindow and msgB-ResponseWindow are not extended in LEO/GEO.
With RAN1 agreeing that the start of ra-ResponseWindow and msgB-ResponseWindow are respectively delayed by an estimate of UE-gNB RTT (i.e. the sum of the UE’s TA and Kmac), the same solution may also be applied in RAN2 to offset the start of the ra-ContentionResolutionTimer.
Proposal 1:	The offset applied to the start of the ra-ContentionResolutionTimer is equal to the sum of UE’s TA and Kmac (i.e. UE-gNB RTT).
Regarding extension of the ra-ResponseWindow and msgB-ResponseWindow, RAN2 has agreed that if start of the windows are accurately compensated by the UE-gNB RTT there is no need to extend the response windows. At this stage it seems the accuracy of the UE-gNB RTT is still not fully evaluated in RAN1, as captured by the following note:
Note 3: The accuracy of the estimated UE-gNB RTT with respect to the true UE-gNB RTT can be further discussed.
There are two scenarios to consider when evaulating potential impacts of an incorrect UE-gNB estimate: 
1. The estimate of UE-gNB RTT is under the true value of the actual UE-gNB RTT. In this scenario, the UE will start monitoring for RA response message early. 
2. The estimate of UE-gNB RTT is over the true value of the actual UE-gNB RTT. In this scenario, the UE will start monitoring for RA response message late.
Under current specification, the network configures ra-ResponseWindow with a duration lower than or equal to 10 ms when Msg2 is transmitted in licensed spectrum, and a duration lower than or equal to 40 ms when Msg2 is transmitted with shared spectrum channel access. msgB-ResponseWindow duration can be configured with values lower than or equal to 40 ms [5]. Unless the UE greatly underestimates the value of the UE-gNB RTT (i.e. greater than 10 ms), it can still receive the RA response at the expense of slightly more UE power consumption due unnecessary monitoring.
A greater issue would be if the UE over-estimates UE-gNB RTT, possibly missing the RA response message. However, within the UE’s TA calculation is the parameter . If further evalutation shows a possibility of the UE overestimating the UE-gNB RTT, it may be corrected by using the  to apply a negative bias. This would reduce the estimate, causing the UE to always start the timer slightly early and avoid missing the RA response message. Although these adjustments would ultimately be decided in RAN1, the fact that there has already been agreement to offset the start of the timers indicates that any issues with accuracy have already been considered, and may likely be corrected with minimal impact.
Proposal 2:	The ra-ResponseWindow and msgB-ResponseWindow are not extended in NTN.
DRX HARQ RTT timers
In RAN2#113e, the following agreement was made regarding extension drx-HARQ-RTT-TimerDL length [6]:
· For HARQ processes with DL HARQ feedback enabled, drx-HARQ-RTT-TimerDL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT (if RAN1 decides something that requires to change this we can revisit it)
In RAN2#114e, the following agreements were made regarding extension of drx-HARQ-RTT-TimerUL length [7]:
· The following options are supported for drx-HARQ-RTT-TimerUL in NTN per HARQ process: 1) Timer length is extended by offset; 2) Timer set to zero and/or 3) Timer disabled (i.e. not started). FFS if this is based on explicit configuration or not. We can also come back to see whether both 2 and 3 are needed.
· RAN2 working assumption: Offset for drx-HARQ-RTT-TimerUL is equal to UE-gNB RTT (if RAN1 decides something that requires to change this we can revisit it). drx-RetransmissionTimerDL timer length is not extended in NTN
As per the above agreements, RAN2 has agreed to extend the length of drx-HARQ-RTT-TimerDL/UL to ensure that drx-RetransmissionTimerDL/UL are started at the appropriate time to receive a DL assignment for HARQ retransmission or UL HARQ retransmission grant respectively. Although the previously discussed issues would also apply, as mentioned there seem to be existing mechanisms in place to overcome them. It is further noted that the UE may already be monitoring PDCCH due to being in DRX active time for other reasons, so the potential impact of an incorrect UE-gNB estimate may be lessened.
Proposal 3:	Confirm the RAN2 working assumption that for HARQ processes with DL HARQ feedback enabled, the drx-HARQ-RTT-TimerDL length is increased by an offset equal to UE estimate of UE-gNB RTT (i.e. the sum of UE’s TA and Kmac).
Proposal 4:	Confirm the RAN2 working assumption that the offset to drx-HARQ-RTT-TimerUL length equal to UE estimate of UE-gNB RTT (i.e. the sum of UE’s TA and Kmac).
Conclusion
In this contribution the following proposals were made concerning Impacts of UE-gNB RTT determination on MAC:
Proposal 1:	The offset applied to the start of the ra-ContentionResolutionTimer is equal to the sum of UE’s TA and Kmac (i.e. UE estimate of UE-gNB RTT).
Proposal 2:	The ra-ResponseWindow and msgB-ResponseWindow are not extended in NTN.
Proposal 3:	Confirm the RAN2 working assumption that for HARQ processes with DL HARQ feedback enabled, the drx-HARQ-RTT-TimerDL length is increased by an offset equal to UE estimate of UE-gNB RTT (i.e. the sum of UE’s TA and Kmac).
Proposal 4:	Confirm the RAN2 working assumption that the offset to drx-HARQ-RTT-TimerUL length equal to UE estimate of UE-gNB RTT (i.e. the sum of UE’s TA and Kmac).
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