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1. Introduction
The issue of restarting ra-ContentionResolutionTimer with RTT offset has been discussed offline in last meeting and companies agree with the intention [2][3]. In this contribution, we further discuss solutions to this issue. 
	RAN2 #111 agreement:
An offset to the start of the ra-ContentionResolutionTimer is introduced for both LEO and GEO scenarios.
RAN2 #115 agreement:
In the MAC specification section 5.1.5, delay the start of ra-ContentionResolutionTimer by the UE-gNB RTT (i.e. sum of UE's TA and K_mac).

RAN2 #116:
Proposal 18: (19/5) UE should stop ra-ContentionResolutionTimer once receiving PDCCH which schedules Msg3 retransmission and then start ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT.
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2. Discussion 
According to MAC running CR for NTN [1] quoted below, the UE would start ra-ContentionResolutionTimer after the end of Msg3 transmission plus UE-gNB RTT and restart ra-ContentionResolutionTimer after the end of Msg3 retransmission plus UE-gNB RTT. 
	[bookmark: _Toc37296183][bookmark: _Toc46490309][bookmark: _Toc52752004][bookmark: _Toc52796466][bookmark: _Toc83661031]5.1.5	Contention Resolution
Once Msg3 is transmitted the MAC entity shall:
1>	if Msg3 is transmitted on a non-terrestrial network:
2> start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission plus the UE estimate of UE-gNB RTT.
1>	else:
2> start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission;


However, it may result in that the ra-ContentionResolutionTimer expires during the UE-gNB RTT after Msg3 retransmission. It is shown in Figure 1:
· At time point t1, the UE transmits Msg3 and then starts ra-ContentionResolutionTimer (i.e. Msg4 timer) after the end of the Msg3 transmission plus UE-gNB RTT. 
· At time point t2, the UE receives an UL grant for Msg3 retransmission.
· At time point t3, the UE retransmits Msg3.
· The UE would restart ra-ContentionResolutionTimer after the end of Msg3 retransmission plus UE-gNB RTT. However, ra-ContentionResolutionTimer could expire before it can be restarted (i.e., during the UE-gNB RTT after Msg3 retransmission) if the length of ra-ContentionResolutionTimer is not long enough to cover the UE-gNB RTT. Currently the maximum length of ra-ContentionResolutionTimer is 64 ms, while the maximum RTT is 541.46 ms for GEO and 25.77 ms for LEO [4].

Figure 1: An example of the issue of ra-ContentionResolutionTimer restarting
If the ra-ContentionResolutionTimer expires during the UE-gNB RTT after Msg3 retransmission, the UE considers Contention Resolution as not successful, even if Msg4 would arrive later (e.g. at time point t4 in Figure 1). 
In the discussion in last meeting [2][3], all companies agree with the intention to solve this issue of ra-ContentionResolutionTimer restarting in NTN. And majority of companies support that the UE stops ra-ContentionResolutionTimer once receiving PDCCH which schedules UL grant for Msg3 retransmission and then starts ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT. On the other hand, one company raises concern about blind retransmission, and thinks the issue could be solved by  not considering contention resolution failure for such case (i.e., ra-ContentionResolutionTimer expires during the UE-gNB RTT) since ra-ContentionResolutionTimer would be restarted (or started) later. The two solutions are further analysed in the following.
Solution #1 – stop the timer upon PDCCH for Msg3 retransmission and start the timer after Msg3 retransmission + UE-gNB RTT
For this solution, the UE stops ra-ContentionResolutionTimer upon receiving PDCCH indicating Msg3 retransmission and then starts ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT. Then the ra-ContentionResolutionTimer would not unexpectedly expire in the case of Msg3 retransmission. It also brings the benefit of power saving since the UE could reduce PDCCH monitoring during UE-gNB RTT. An example is shown in Figure 2.
· At time point t1, the UE transmits Msg3 and then starts ra-ContentionResolutionTimer (i.e. Msg4 timer) after the end of the Msg3 transmission plus UE-gNB RTT. 
· At time point t2, the UE receives an UL grant for Msg3 retransmission and stops ra-ContentionResolutionTimer.
· At time point t3, the UE retransmits Msg3 and then starts ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT.

Figure 2: An example of solution #1
The spec modification for solution #1, based on [1], could be like below:
	Once Msg3 is transmitted the MAC entity shall:
1>	if Msg3 is transmitted on a non-terrestrial network:
2> if an uplink grant for this Serving Cell has been received on the PDCCH for the MAC entity's Temporary C-RNTI:
3> stop the ra-ContentionResolutionTimer.
2> start the ra-ContentionResolutionTimer at each HARQ (re)transmission in the first symbol after the end of the Msg3 transmission plus the UE estimate of UE-gNB RTT.
1>	else:
2> start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission;


Solution #2 – not consider contention resolution as failed upon timer expiry
For this solution, the UE does not consider contention resolution as not successful for the case that ra-ContentionResolutionTimer expires during the UE-gNB RTT after Msg3 retransmission, since there has been Msg3 retransmitted and ra-ContentionResolutionTimer would be (re)started later. Then the contention resolution failure would not unexpectedly happen in the case of ra-ContentionResolutionTimer expires before it is restarted (during the UE-gNB RTT after Msg3 retransmission). It brings benefit for possible blind scheduling of Msg3 retransmissions when ra-ContentionResolutionTimer is running. An example is shown in Figure 3.
· At time point t1, the UE transmits Msg3 and then starts ra-ContentionResolutionTimer (i.e. Msg4 timer) after the end of the Msg3 transmission plus UE-gNB RTT. 
· At time point t2, the UE receives an UL grant for Msg3 retransmission.
· At time point t3, the UE retransmits Msg3 and then starts ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT. When ra-ContentionResolutionTimer expires during the UE-gNB RTT after Msg3 retransmission, the UE does not consider the Contention Resolution not successful.

Figure 3: An example of solution #2
The spec modification for solution #2, based on [1], could be like below:
	Once Msg3 is transmitted the MAC entity shall:
1>	if Msg3 is transmitted on a non-terrestrial network:
2> start the ra-ContentionResolutionTimer and (re)start the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission plus the UE estimate of UE-gNB RTT.
1>	else:
2> start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission;
[…]
1>	if ra-ContentionResolutionTimer expires:
2>	if Msg3 is not transmitted on a non-terrestrial network; or
2> if Msg3 is transmitted on a non-terrestrial network and ra-ContentionResolutionTimer expires not during the UE estimate of UE-gNB RTT after the end of Msg3 retransmission:
23>	discard the TEMPORARY_C-RNTI;
23>	consider the Contention Resolution not successful.


To sum up, there seems to be trade-off between the solutions. Solution #1 provides power saving while solution #2 enables blind retransmission of Msg3. In our view, solution #1 may be favorable considering it is supported by almost all companies in the discussion of last meeting. We propose RAN2 to discuss which solution should be adopted.
Proposal 1: RAN2 discuss which of the following options is adopted for the concerned issue:
· Option 1: UE stops ra-ContentionResolutionTimer upon receiving PDCCH indicating Msg3 retransmission and then starts ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT.
· Option 2: If ra-ContentionResolutionTimer expires during the UE-gNB RTT after Msg3 retransmission, the UE does not consider the Contention Resolution not successful.
The proposed text modification to the specification should be adopted correspondingly.
3. Conclusion
In this contribution, we discuss the issue of ra-ContentionResolutionTimer restarting, and have the following proposal:
Proposal 1: RAN2 discuss which of the following options is adopted for the concerned issue:
· Option 1: UE stops ra-ContentionResolutionTimer upon receiving PDCCH indicating Msg3 retransmission and then starts ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT.
· Option 2: If ra-ContentionResolutionTimer expires during the UE-gNB RTT after Msg3 retransmission, the UE does not consider the Contention Resolution not successful.
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