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1	Introduction
RAN2-117e meeting agreed to support blind Msg3 retransmission in NR NTN. The corresponding CR was discussed and agreed in RAN2-118 meeting as indicated in [1]. However, there was no conclusion in the MAC CR discussion on whether and how to support blind Msg3 retransmission for the first Msg3 transmission.
	Agreements:
Modification 4 to Contention Resolution Timer expiry in R2-2206207 is adopted as baseline and included in the TS 38.321 Rapporteur CR. Continue in the MAC CR discussion, trying to ensure that blind Msg3 retransmission is possible also for the first mgs3 transmission



Additionally, in email discussion [AT118-e][104], there was no conclusion on whether additional UE behaviour is supported upon validity timer expiry.
In this contribution, we would like to provide our view on the support of blind Msg3 transmission for the initial transmission as well as additional UE behaviour upon validity timer expiry.
2	Discussion
2.1	Support of blind retransmission for first Msg3 transmission
As RTT could be very long for NTN (maximum RTT is 541.46 ms for GEO and 25.77 ms for LEO), immediate starting timers for PDCCH monitoring while the UL transmission hasn’t reached the gNB yet would be a waste of UE power. It has been agreed in RAN2 that UE-gNB RTT is introduced to the starting of ra-ContentionResolutionTimer for NTN so that the UE only needs to start monitor PDCCH after RTT. It is RAN2’s common understanding that the delay is necessary to save UE’s power consumption.
	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).
MAC CR:
1> else if Msg3 transmission (i.e. initial transmission or HARQ retransmission) is transmitted on a non-terrestrial network:
2> start or restart the ra-ContentionResolutionTimer in the first symbol after the end of the Msg3 transmission plus the UE-gNB RTT.


However, during the UE-gNB RTT to delay the start of ra-ContentionResolutionTimer which is triggered by first Msg3 transmission (in red in Figure1), it is not possible for NW to schedule blind Msg3 retransmission since UE will not monitor PDCCH during that period. Figure1 below illustrates the timer (re)start according to current MAC specification in Rel-17.
[image: ]
Figure1: ra-ContentionResolutionTimer (re)start

Observation 1: Blind retransmission for first Msg3 transmission is not supported due to the UE-gNB RTT delay before starting the ra-ContentionResolutionTimer.
In the email discussion [2], one proposal is to start the ra-ContentionResolutionTimer right after the end of first Msg3 transmission (instead of any UE-gNB RTT), in which the UE should monitor the PDCCH during the timer running to receive UL grant for blind Msg3 retransmissions. 
However, the proposal reverts the previous RAN2 agreement reached throughout many meetings, and it is not good for UE’s power consumption. To receive the possible Msg4 within the ra-ContentionResolutionTimer triggered by initial Msg3 transmission, the NW has to extend the timer at least larger than the UE-gNB RTT. In most of the scenarios where blind retransmission is not scheduled by NW, the UE may cost power consumption in vain to monitor PDCCH during UE-gNB RTT since the Msg4 can only be received after UE-gNB RTT. 
Alternatively, some company mentioned that ra-ContentionResolutionTimer(s) should be started and restarted twice after the initial Msg3 transmission. E.g., one CR timer start right after the end of first Msg3 transmission and the other CR timer start after UE-gNB RTT. This implies the first CR timer is for blind Msg3 retransmission while the second CR timer is to receive possible Msg4. In our view, since the CR timer is for contention resolution which can be up to 64ms taking into account Msg3 processing, RRC processing and NW scheduling delay, maybe a new timer (and short timer) should be considered for blind Msg3 retransmission only. The short timer is not only beneficial for UE’s power saving but also more flexible for future extension from specification point of view. 
Observation 2: Starting the ra-ContentionResolutionTimer right after initial Msg3 transmission reverts previous RAN2 agreement to save UE’s power consumption.
Proposal 1: A new and short timer dedicated for blind retransmission of first Msg3 transmission is better than triggering the  ra-ContentionResolutionTimer (re)start twice after Msg3 initial transmission.
[bookmark: _Int_wGvmLVhk][bookmark: _Int_FUHwLVQX]However, we understand a new timer may cause further discussions and significant specification impact thus might be more difficult to converge in this late stage for Rel-17. Also, there may have other solutions to support the blind retransmissions after initial Msg3 transmission. Though we support the intention that blind retransmission should be possible for first Msg3 transmission, we do not expect substantial change on current specification in Rel-17. Hence, we suggest RAN2 postpone the topic to Rel-18 since the coverage enhancement objective is included in Rel-18 anyway.
Proposal 2: Postpone the topic of supporting blind retransmission for first Msg3 transmission to Rel-18.
2.2	UE behaviour upon validity timer expiry
For UE behaviour upon validity timer expiry, RAN2 agreed that UE should flush HARQ buffers and stop UL transmission as described in TS38.321 below.
	[bookmark: _Toc109217537]5.2a	Maintenance of UL Synchronization
The MAC entity shall:
1>	if an indication of Serving Cell uplink synchronization has been received from upper layers (see clause 5.2.2.6 of TS 38.331 [5]):
2>	allow uplink transmission on the corresponding Serving Cell.
1>	if an indication of Serving Cell uplink synchronization loss is received from upper layers:
2>	flush all HARQ buffers;
2>	not perform any uplink transmission on the corresponding Serving Cell.



However, in our understanding, on top of agreements above there are two issues which may need further discussions in RAN2.
The first issue is whether UE should inform gNB when it loses its UL synchronization upon validity timer expiry. 
This may happen when the UE’s validity timer expires without having re-acquired new ephemeris information, such as if a UE has not read the relevant SIB19 in due time. Since the gNB is not able to know the exact time of the most recent acquisition of ephemeris information by the UE and consequently know when the validity timer would expire. UE may stop UL transmission in a non-transparent way for the gNB. If/when this happens the gNB may try to schedule the UE for UL transmissions, or schedule DL transmissions with expected HARQ-ACK feedback, which will be blocked due to the missing UL synchronization. From NW point of view, the disappearing (stop UL transmission) of the UE in a non-transparent way for the gNB due to validity timer expiry will impact system performance, because NW grant/scheduling to the UE will be failed hence it is a waste of system resource. Furthermore, it's not clear how long the UE will take to recover from validity timer expiry but it will take quite long time for gNB to discover the missing response from the UE (at least the RTT, e.g., 500ms in GEO).
Observation 3: Upon UE validity timer expiry, there would be system resource waste if UE stops UL transmission in a non-transparent way for gNB.
To handle the case, RAN2 has discussed options to recover from UL synchronization loss failure in the email discussions:
· Opiton1: UE trigger RACH procedure
· Option2: UE trigger RLF procedure
When the validity timer expires in UE due to it has not read the relevant SIB19 on time, it is only the UL synchronization that is unavailable, but the DL synchronization is kept. The UE should trigger RACH procedure, which is similar to the maintenance of uplink time alignment timer (TAT) when UL synchronization status is “non-synchronised”. It seems no need for UE to trigger RLF, because when the UE trigger RLF, the UE will perform cell selection and the whole RRC Reestablishment procedure again to achieve UL synchronization which may have unnecessary signalling and power consumption.
Observation 4: Trigger RLF and RRC reestablishment to recover UL sync may cause unnecessary signalling and power consumption.
However, to make progress in this late Rel-17 stage, we are open to either option though we slightly prefer Option1.
Proposal 3: Upon UL synchronization failure due to the validity timer expiry, UE should inform gNB to avoid NW scheduling failure. RAN2 to discuss either RACH or RLF procedure should be triggered.
The second issue is how to handle the case where UE re-acquires ephemeris information before the validity timer expiry but the new epoch time in the assistance information is after the validity timer expiry. 
On the epoch time for the validity timer restart, RAN1 has agreed that the epoch time can be either explicitly provided by SIB/dedicated signalling or implicitly known as the end of the SI window during which the SI message transmitted. Specially, the implicit indication of epoch time is defined in a way that it is into the future, since the end of the SI window will always be the same or later than the slot where the information containing the SIB19 is provided and received. Based on this design of the validity timer concept, there is a risk that although the UE reads the SIB within the duration of the validity timer (i.e., “on time”), the UE is not able to restart the validity timer before the current timer expires. This may happen if the epoch time associated with the SIB reading lies in a time instant which is after the expiration of the timer which is still running (e.g., the epoch time is at the end of SI window). In this case, the new assistance information is read but not yet valid to be used at the UE, and thus the validity timer would still expire. 
Observation 5: In case the epoch time of the assistance information, acquired during the validity duration, lies after the validity timer expiration, this information is not valid to be used at the UE and the timer will expire.
The topic has been discussed in RAN1-109 meeting [3] with FL recommendation as below while no conclusion reached yet. The main points include:
· [bookmark: _Hlk110771173]Whether the UE should regard its UL synchronization lost at the time of the validity timer expire while UE has read a new assistance information for UL synchronization.
· Whether backward propagation is supported and whether assistance information is valid before the epoch time. E.g., whenever a UE is provided serving satellite ephemeris information and Common TA parameters, is it possible for the UE to calculate the needed TA to apply during the period from acquisition of the information until the epoch time?
	RAN1 Feature lead recommendation in [3]:

Companies are encouraged to provide inputs to RAN1#110 meeting on the following issues/questions:

· Whether backward propagation of the orbit and Common TA (or ) can be supported?
· If indicated explicitly by SFN and subframe number, EpochTime is:
· Option 1: in the future when UE reads the SIB19 or dedicated RRC signaling at time t where 𝑡 ≤ EpochTime.
· Option 2:  in the past when UE reads the SIB19 or dedicated RRC signaling at time t where EpochTime < 𝑡.
· Option 3: in the past or in the future when UE reads the SIB19 or dedicated RRC signaling at time t where EpochTime <𝑡 or 𝑡 ≤ EpochTime.
What would be the appropriate Option?



In our understanding, the second issue discussed in RAN1 may also impact RAN2. Hence RAN2 can wait for RAN1’s conclusion in RAN1-110 meeting to identify the potential impact.
Proposal 4: RAN2 to wait for RAN1 conclusion on how to handle the case where the UE acquires assistance information within the validity duration but the epoch time lies after the expiration of the current validity timer.
3	Conclusion
This document has made the following observations:
Observation 1: Blind retransmission for first Msg3 transmission is not supported due to the UE-gNB RTT delay before starting the ra-ContentionResolutionTimer.
Observation 2: Starting the ra-ContentionResolutionTimer right after initial Msg3 transmission reverts previous RAN2 agreement to save UE’s power consumption.
Observation 3: Upon UE validity timer expiry, there would be system resource waste if UE stops UL transmission in a non-transparent way for gNB.
Observation 4: Trigger RLF and RRC reestablishment to recover UL sync may cause unnecessary signalling and power consumption.
Observation 5: In case the epoch time of the assistance information, acquired during the validity duration, lies after the validity timer expiration, this information is not valid to be used at the UE and the timer will expire.
And proposed the following:
Proposal 1: A new and short timer dedicated for blind retransmission of first Msg3 transmission is better than triggering the  ra-ContentionResolutionTimer (re)start twice after Msg3 initial transmission.
Proposal 2: Postpone the topic of supporting blind retransmission for first Msg3 transmission to Rel-18.
Proposal 3: Upon UL synchronization failure due to the validity timer expiry, UE should inform gNB to avoid NW scheduling failure. RAN2 to discuss either RACH or RLF procedure should be triggered.
Proposal 4: RAN2 to wait for RAN1 conclusion on how to handle the case where the UE acquires assistance information within the validity duration but the epoch time lies after the expiration of the current validity timer.
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