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1. Introduction
It has been agreed that UE-gNB RTT is introduced to the starting of several timers for NTN. However, the ra-ContentionResolutionTimer would be start and restart during RA procedure, which may lead to some issues. In this contribution, we discuss the issue for restarting ra-ContentionResolutionTimer with RTT offset. 
	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).


2. Discussion 
According to agreements from previous meetings, the UE would start several timers including ra-ContentionResolutionTimer delayed by the UE-gNB RTT (i.e., sum of UE's TA and K_mac specified by RAN1). In current MAC running CR [1] quoted below, the UE would start ra-ContentionResolutionTimer after the end of Msg3 transmission plus UE-gNB RTT and would restart the ra-ContentionResolutionTimer after the end of Msg3 retransmission plus UE-gNB RTT. 
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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 (see TS 38.2XX [6] clause X.X);
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 timing offset (i.e., 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 the Msg3.
· The UE would restart ra-ContentionResolutionTimer after the end of Msg3 retransmission plus UE-gNB RTT. However, since the restart of the ra-ContentionResolutionTimer after Msg3 retransmission is delayed by UE-gNB RTT, the 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 [2], while the maximum RTT is 541.46 ms for GEO and 25.77 ms for LEO [3].

Figure 1: An example of the issue of ra-ContentionResolutionTimer when Msg3 is retransmitted
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).
Observation 1: If ra-ContentionResolutionTimer would be restarted after the end of Msg3 retransmission plus UE-gNB RTT, ra-ContentionResolutionTimer could expire during the UE-gNB RTT after Msg3 retransmission.
Proposal 1: RAN2 should consider the issue that ra-ContentionResolutionTimer would expire during UE-gNB RTT after Msg3 retransmission (i.e., ra-ContentionResolutionTimer would expire before it is restarted).
To avoid the problem, the UE should stop ra-ContentionResolutionTimer upon Msg3 retransmission and start 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. It 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.
· At time point t3, the UE retransmits the Msg3 and stops ra-ContentionResolutionTimer. The UE then starts ra-ContentionResolutionTimer after the end of Msg3 retransmission plus UE-gNB RTT. 
· At time point t4, the UE receives a Msg4 in response to the Msg3.
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Figure 2: An example to solve the issue of ra-ContentionResolutionTimer when Msg3 is retransmitted
A proposed text based on [1] is as below:
	Once Msg3 is transmitted the MAC entity shall:
1>	if Msg3 is transmitted on a non-terrestrial network:
2> if the ra-ContentionResolutionTimer is running:
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 (see TS 38.2XX [6] clause X.X);
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;


Proposal 2: The UE stops ra-ContentionResolutionTimer once Msg3 is retransmitted and then starts ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT. RAN2 could take the proposed text into account.
3. Conclusion
In this contribution, we discuss the issue of ra-ContentionResolutionTimer restarting, and have the following observation and proposals:
Observation 1: If ra-ContentionResolutionTimer would be restarted after the end of Msg3 retransmission plus UE-gNB RTT, ra-ContentionResolutionTimer could expire during the UE-gNB RTT after Msg3 retransmission.
Proposal 1: RAN2 should consider the issue that ra-ContentionResolutionTimer would expire during UE-gNB RTT after Msg3 retransmission (i.e., ra-ContentionResolutionTimer would expire before it is restarted).
Proposal 2: The UE stops ra-ContentionResolutionTimer once Msg3 is retransmitted and then starts ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT. RAN2 could take the proposed text into account.
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