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1	Introduction
In this document, we discuss how to support blind Msg3 retransmission in random access contention resolution procedure, and UE behaviour upon validity timer expiry.
2	Discussion
2.1 Blind Msg3 retransmission
[bookmark: _GoBack]In the past several meetings, the MAC procedure regarding ra-ContentionResolutionTimer have been discussed. The following propose was made in the pre-117e discussion. 
Proposal:
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.
However, the proposal does not support blind Msg3 retransmission which is a legacy operation. A blind Msg3 retransmission should have been scheduled by PDCCH received as ra-ContentionResolutionTimer running if ra-ContentionResolutionTimer was not stopped early, as shown in FIG. 1. 


FIG. 1. An example of ra-ContentionResolutionTimer stops at PDCCH reception
After some online and offline discussions in RAN2-117e meeting, agreements were made to support blind Msg3 retransmission in contention resolution procedure. 
Agreement:
1. Blind Msg3 retransmission is supported in Rel-17 NTN. FFS whether this is enabled by a NOTE (P4), or explicit configuration (P5a and P5b).
2. Introduce some procedural text to enable blind msg3 retransmission in NTN. FFS on the detailed text.
The baseline implementation is provided in [1] and copied 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 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;
(omitted…)
	1>	if ra-ContentionResolutionTimer expires:
		2>	if Msg3 is transmitted on a non-terrestrial network and ra-ContentionResolutionTimer expires prior to the first symbol after the end of a Msg3 retransmission plus the UE estimate of UE-gNB RTT:
			3>	do not consider the Contention Resolution unsuccessful.
		2>	else
			3>	discard the TEMPORARY_C-RNTI;
			3>	consider the Contention Resolution not successful.
In RAN2-117e meeting, whether blind Msg3 retransmission is supported via configuration or not has also been discussed. Taking into account past discussions, the options are summarized as below. 
· Option 1: Blind Msg3 retransmission is supported via configuration. 
· If blind Msg3 retransmission is configured, if ra-ContentionResolutionTimer expires during the UE-gNB RTT after Msg3 retransmission, (to wait for new CR timer restart) the UE does not consider the Contention Resolution unsuccessful. 
· If blind Msg3 retransmission is not configured, 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: Blind Msg3 retransmission is supported via procedural text without making it configurable.
We think option 1 is over optimizing the procedure of contention resolution which is not necessary compared to option 2 which can also support blind Msg3 retransmission but with a simpler solution. Notably, option 1 will bring more issues on how to signal the configuration of blind Msg3 retransmission to make such a feature feasible. For instance, it would not make sense to include the blind Msg3 retransmission configuration in system information, since it should be configured based on UE specific channel condition. Then, if blind Msg3 retransmission enabling/disabling is to be indicated in RAR, it requires further discussion on introducing additional indication in RAR. Thus, option 1 is not preferred considering it requires more work to support blind Msg3 retransmission. 
Observation 1: Supporting blind Msg3 retransmission via configuration requires more specification work, e.g., how to signal the configuration.
Compared to option 1, option 2 can simply support blind Msg3 retransmission by introducing procedural changes in the current MAC specification. 
Proposal 1: Regarding the operation on ra-ContentionResolutionTimer, blind Msg3 retransmission is supported via procedural changes without making blind Msg3 retransmission configurable.
To support blind Msg3 retransmission, the ra-ContentionResolutionTimer should not be stopped upon receiving PDCCH indicating Msg3 retransmission since the UE is not able to monitor PDCCH for blind Msg3 retransmission, i.e. the second PDCCH scheduling Msg3 retransmission in FIG. 1. Instead, ra-ContentionResolutionTimer should run longer for the UE to monitor PDCCH, which implies two options. 
· Option 2-1: The ra-ContentionResolutionTimer is stopped early before expiry, i.e. upon the last Msg3 retransmission that can be scheduled before the expiry of the current ra-ContentionResolutionTimer.  The ra-ContentionResolutionTimer is started or restarted after the end of the Msg3 retransmission plus UE-gNB RTT.
· Option 2-2: The ra-ContentionResolutionTimer is not stopped early. When the ra-ContentionResolutionTimer expires, the UE does not consider the contention resolution not successful if the ra-ContentionResolutionTimer has been scheduled to be started/restarted after the ra-ContentionResolutionTimer expires. The ra-ContentionResolutionTimer is started or restarted after the end of the Msg3 retransmission plus UE-gNB RTT.
We think both option 2-1 and option 2-2 can support blind Msg3 retransmission. Option 2-1 can avoid additional clarification for the ra-ContentionResolutionTimer expiry as in option 2-2 while stopping ra-ContentionResolutionTimer early before expiry does not allow the UE to monitor PDCCH for the whole duration of ra-ContentionResolutionTimer which could restrict the NW to schedule more blind Msg3 retransmissions or make the UE miss PDCCH scheduling blind Msg3 retransmission. Option 2-2, which had been discussed in RAN2 117e meeting, can enable UE to monitor PDCCH for the whole duration of ra-ContentionResolutionTimer while requires to specify the exception that the ra-ContentionResolutionTimer expiry does not imply the contention resolution failure if the ra-ContentionResolutionTimer has been scheduled to be started/restarted after the expiry. Considering the pros and cons, option 2-2 is preferred to fully support blind Msg3 retransmission as legacy operation. 
Proposal 2: The ra-ContentionResolutionTimer is started or restarted after the end of the Msg3 retransmission plus UE-gNB RTT. When the ra-ContentionResolutionTimer expires, the UE does not consider the contention resolution not successful if the ra-ContentionResolutionTimer has been scheduled to be started/restarted after the ra-ContentionResolutionTimer expires. 
2.2 Validity timer expiry
In RAN2-117e meeting, the following agreement was made. 
Agreement:
Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI (FFS whether or not UE needs to flush HARQ buffer).
Working assumption:
Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI, flushing HARQ buffers.
One issue to be concluded is whether the UE needs to flush HARQ buffers upon validity timer (i.e. ntnUlSyncValidityDuration) expiry. In general, validity timer expiry is a rare event as the common understanding has been shared that UE should attempt to re-aquire NTN-specific SIB prior to validity timer expiry by UE implementation. Once validity timer expiry happened, the UE shall re-acquire SI to recovery UL synchronization. The UE may not need to flush HARQ buffers and the UE could resume HARQ processes if UL synchronization can be recovered immediately. In contrast, flushing HARQ buffer would not allow HARQ retransmission if the network requests.  In case UL synchronization cannot be recovered quickly, the timeAlignmentTimer would be expired so that HARQ buffers will be flushed, or random access procedure would be triggered due to potential events, e.g. RRC Connection Re-establishment or Request for Other SI. Thus, it is not necessary to flush HARQ buffers upon validity timer expires.
Proposal 3: Upon validity timer expiry, UE does not need to flush HARQ buffers.
3	Conclusion
Based on the discussion, we have the following proposal.
Observation 1: Supporting blind Msg3 retransmission via configuration requires more specification work, e.g., how to signal the configuration.
Proposal 1: Regarding the operation on ra-ContentionResolutionTimer, blind Msg3 retransmission is supported via procedural changes without making blind Msg3 retransmission configurable.
Proposal 2: The ra-ContentionResolutionTimer is started or restarted after the end of the Msg3 retransmission plus UE-gNB RTT. When the ra-ContentionResolutionTimer expires, the UE does not consider the contention resolution not successful if the ra-ContentionResolutionTimer has been scheduled to be started/restarted after the ra-ContentionResolutionTimer expires. 
Proposal 3: Upon validity timer expiry, UE does not need to flush HARQ buffers.
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