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1	Introduction
RAN2-117e identified below remaining known issues which need corrections/clarifications, e.g. 
· details of support for blind Msg3 retransmission, 
· details of TA reporting during RA (e.g., on when to send TA report if RA triggered by upper layers),  
· implementation of HARQ RTT Timer extension (coordination with RRC spec),  
· UE behaviour upon validity timer expiry (confirmation of WA)
Furthermore, there is no discussion regarding which SR configuration should be used for SR triggered by TA MAC CE in last meeting.
In this contribution, we would like to provide our view on the details of support for blind Msg3 retransmission and UE behaviour upon validity timer expiry as well as SR configuration for TA MAC CE.
2	Discussion
2.1	Details of support for blind Msg3 retransmission
RAN2-117e meeting has reached agreement to introduce some procedural text to enable blind Msg3 retransmission for NR NTN. In the drafting CR phase, companies provide some detailed text on how to capture the procedure while no consensus reached.
	Agreements:
· Introduce some procedural text to enable blind msg3 retransmission in NTN. FFS on the detailed text



In our understanding, there are two open aspects need to be addressed.
· Aspect#1: Whether support of blind Msg3 retransmission can be disabled/enabled by explicit configuration
· Aspect#2: To enable blind Msg3 retransmission, how to capture the intended UE behaviour in MAC specification if ra-ContentionResolutionTimer expires while there is a future ra-ContentionResolutionTimer which will be restarted by UE later
For aspects#1, the support of blind Msg3 retransmission is a legacy function in both LTE and NR from original release. It is now one typical strategy for Msg3 coverage enhancement in network implementation. Considering the wide coverage of NTN cell, the feature is even more essential for NTN than for TN. From NW point of view, we think it is NW flexibility in scheduling to decide whether schedule blind Msg3 retransmissions but there is no need to disable the feature in a semi-static way via RRC. Hence, we don’t see the benefit to disable the support of blind Msg3 retransmission via explicit configuration. 
In the email discussions, some company argued that disabling blind Msg3 retransmission may save UE’s power consumption if UE can stop ra-ContentionResolutionTimer upon receiving PDCCH indicating Msg3 retransmission and then starts ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT. The point is that UE can skip monitoring PDCCH upon the timer stop to avoid UE monitoring PDCCH during the length of the timer. However, the maximum CR timer length is 64 subframes hence there is not many benefits even UE stops it earlier with the cost of coverage enhancement. This kind of optimization is not considered in legacy as well. Furthermore, from UE’s point of view, there will be two different UE behaviours if blind Msg3 retransmission is configurable which will bring extra complexity. 
Proposal 1: Support of blind Msg3 retransmission in NR NTN is not configurable.
For aspects#2, if ra-ContentionResolutionTimer expires while there is a future ra-ContentionResolutionTimer which will be restarted later (for contention resolution), the common understanding in RAN2 is that UE should not declare the Contention Resolution failure.  
Regarding how to capture that UE’s intended behaviour, two options were proposed in RAN2-117 email discussion [1].
· Option 1: 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. 
· Option 2: If ra-ContentionResolutionTimer expires and no PDCCH addressed to TC-RNTI indicating uplink grant for a MSG3 retransmission is received after the start of the ra-ContentionResolutionTimer, the UE considers the Contention Resolution not successful
Option1 only consider the case that CR timer expires during UE-gNB RTT after Msg3 retransmission. UE should not consider Contention Resolution unsuccessful since UE knows the CR timer triggered by Msg3 retransmission will be restarted later. 
Option2 consider not only the case that CR timer expires during UE-gNB RTT after Msg3 retransmission (as Option1) but also the case that CR timer expires between PDCCH reception and the corresponding Msg3 retransmission. If the CR timer expires during the offset between PDCCH/DCI and its scheduled PUSCH (i.e., within the duration K2), UE should not consider Contention Resolution unsuccessful as well. Hence Option2 seems more general than Option1 to cover the intended UE behaviour. 
Observation 1: Option2 is more relevant than Option1 to define the intended UE behaviour since it can cover the timer expiry between PDCCH reception and its scheduled PUSCH.
Proposal 2: RAN2 to agree Option2 as the intended UE behaviour to enable blind Msg3 retransmission in NR NTN. 
· Option 2: If ra-ContentionResolutionTimer expires and no PDCCH addressed to TC-RNTI indicating uplink grant for a MSG3 retransmission is received after the start of the ra-ContentionResolutionTimer, the UE considers the Contention Resolution not successful
Regarding the TP for Option2, we provide our proposed text as below for further discussion in RAN2. 
	1> if ra-ContentionResolutionTimer expires:
 	2>  if the serving cell is in a non-terrestrial network
3> if no PDCCH addressed to TC-RNTI indicating uplink grant for a MSG3 retransmission is received after the start of the ra-ContentionResolutionTimer
4>  discard the TEMPORARY_C-RNTI;
4>  consider the Contention Resolution not successful.
2 > else
3>	discard the TEMPORARY_C-RNTI;
3>	consider the Contention Resolution not successful.



Proposal 3: RAN2 to further discuss the detailed TP for MAC specification for Option2. 

2.2	UE behaviour upon validity timer expiry
It has been agreed in RAN2-117 meeting that, the UE should attempt to re-acquire SIB19 before the end of the of expiry of the timer and upon validity timer expiry the UE shall suspend uplink transmissions and re-acquire SI.
	Agreements:
· Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI (FFS whether or not UE needs to flush HARQ buffer)
· The following NOTE is captured: “UE should attempt to re-aquire SIBxx prior to validity timer expiry by UE implementation.” Details of NOTE (potentially including additional clarification if needed) may be finalized in Stage 3. This is captured in RRC specification (e.g. Section 5.2.2.x)



In email discussion [3], following options on UE expected behaviour once the validity timer expired were discussed but no conclusion reached.
A. No other action. This means that the UE suspends uplink transmissions and re-acquires the SI with no further limit on the duration that the UE can attempt to re-acquire the SIBxx. This may also assume that other RLF conditions may handle the failure cases. 
B. Flush HARQ buffer. The reasoning here is to avoid HARQ state mismatch, i.e what behaviour that the network can expect from the UE after the UE have regained sync, whether NDI=0 or NDI=1 is scheduled for a HARQ process. 
C. Release all resource configurations. The reason here is to mimic the behaviour of the timeAlignmentTimer, where upon expiry the UE releases all the uplink and downlink resources to ensure that nothing is transmitted when the UE is out of synch. 
D. Performing RACH. Once again the understanding is to mimic the behaviour of the timeAlignmentTimer, where the UE has to perform RACH in order to re-synchronize. 
E. Radio Link Failure. The motivation of this is that since the UE is expected to re-acquire SIBxx, the expiry of the uplink sync validity timer should be a relatively rare phenomena that should give away that there are some serious issue with the UE, thus the UE triggering RLF is considered to be the correct action. 
For Option A, the UE has to trigger RLF based on other RLF conditions to handle the UL failure case due to ephemeris validity timer expiry. However, since DL synchronization is kept and there may have no DL radio link quality issue at all, the UE may not trigger RLF based on T310. If the RLF cannot be triggered in time, the UE will stay in UL out of sync for quite some time until UE successfully re-acquire the SI for ephemeris. Furthermore, since no other action will be taken in this option, the gNB may not know UE is out of sync which means UE and gNB have no common understanding of UL synchronization status (i.e., UE is out of sync without NW being aware). The lack of UL synchronization status at the gNB could be problematic for network performance. Consider the gNB scheduling a UE for PUSCH transmission, and the UE does not have valid ephemeris/Common TA information (to calculate UE-specific TA or to perform UL Doppler frequency compensation). Or, correspondingly, consider a UE being scheduled with PDSCH, but which cannot provide HARQ-ACK feedback on the PUCCH/PUSCH because of not having a valid ephemeris/Common TA information. In such cases the UL transmission will be dropped. The blind schedule/grant by NW may cause scheduling failure since the UE may have lost its UL synchronization. In IoT NTN, only sporadic short data transmission is assumed in Rel-17 and long data transmission is to be considered in Rel-18 hence the simple solution is adopted in current release. However, for NR NTN, the enhancements for long data transmission in Rel-17 should be considered on top of what agreed for IoT NTN. 
Observation 2: If no other action taken upon validity timer expiry, there would be unexpected operation of UE for gNB scheduling since there is no common understanding on validity timer status between UE and the gNB, causing scheduling failure after expiration of the validity timer.
Proposal 4: There should be a common basic understanding on validity timer status between UE and gNB. The gNB must know whether the validity timer has expired, otherwise it will cause scheduling failure after expiration of the validity timer.
One way to reach a common understanding between UE and network is that UE report its validity status before validity timer expiry. For example, when UE reads a new satellite ephemeris/Common TA data, the UE should inform network via UE reporting so that both UE and network reset the validity timer and keep common understanding. Like Time Alignment Timer (TAT) maintenance, a similar design can also be used for validity timer for satellite ephemeris/common TA reading. However, signalling overhead for UE reporting should be considered. Another way to reach a common understanding between UE and network and avoid undesirable situations as mentioned above, is that the UE sends an “alert signal” to the gNB, informing that it will lose synchronization soon. The UE knows its validity timer state combined with the SIB transmission configuration and can therefore predict whether it is about to lose synchronization soon. This “alert signal” will inform the gNB to stop any traffic that causes UL transmissions immediately or with short notice to acknowledge and inform the UE that scheduling will stop. 
Therefore, we think RAN2 may need to discusse on how the UE reports on its validity status to the network to ensure that a common basic understanding can be reached and to avoid that UL transmissions get lost. 
Proposal 5: UE should report the validity timer status to network before validity timer expiry. Two options can be considered:
· Option1: UE informs gNB via UE reporting if it reads a new satellite ephemeris/Common TA data
· Option2: UE sends an “alert signal” to the gNB, informing that it will lose synchronization soon
When the validity timer expires, one option (Option E) to inform NW to stop scheduling is that the UE triggers RLF once the validity timer expired (immediately or after a new timer expiry). However, this means once the validity timer expired the UE should perform cell selection and the whole RRC Reestablishment procedure again to achieve UL synchronization. It will cause unnecessary signalling and power consumption.
Observation 3: After validity timer expiry, trigger RLF and RRC reestablishment to recover UL sync will cause unnecessary signalling and power consumption.
If the validity timer expired, it is only the UL synchronization that is unavailable, but the DL synchronization is kept. The UE should stay in RRC CONNECTED mode and re-acquire new assistance information from SIB for UL sync, which is similar to the maintenance of uplink time alignment timer (TAT) when UL synchronization status is “non-synchronised”.  The UE should flush HARQ buffer to avoid HARQ state mismatch, releases all the uplink and downlink resources to ensure that nothing is transmitted when the UE is out of sync. When UE re-acquire the SI for ephemeris successfully UE should perform RACH to re-synchronize with NW.
Furthermore, there is a TA jump issue after UE re-acquire the SI for UL TA estimation. As indicated in our RAN1 contribution R1-2203843, the issue may happen when UE all of a sudden (e.g. after timer expiry and re-acquire new SI after a while) corrects Common TA parameters and satellite's position to re-evaluate feeder link and service link delays.  After UE applies the TA based on new estimations, there will be a jump in transmit time. However, the UE is at the same time still applying old/accumulated TA commands. If the TA jump is large enough (e.g. up to 1us), then UE may not send PUCCH/PUSCH directly since it cannot ensure that UE’s signal arrival to gNB at the right time and within the cyclic prefix. Instead, a RACH is needed for TA adjustment by NW (via RAR and following TAC MAC CE). Some solution is proposed to solve the issue while it is up to RAN1 to address it or not in L1.
Proposal 6: Upon UL synchronization failure due to the validity timer expiry, UE flushes all HARQ buffers and releases all resource configuration. RACH procedure should be used to recover from UL synchronization loss failure after UE re-acquires the SIB for new assistance info.

2.3	SR configuration for TA reporting MAC CE
It has been agreed in RAN2-117 meeting that, the network may configure UE to trigger an SR if a Timing Advance (TA) report is triggered and there are no available UL-SCH resource to accommodate the TA MAC CE. 
	· If a TA report is triggered and there are no available UL-SCH resources, the network may optionally configure UE to trigger an SR. A UE capability is introduced for this.



In the agreed MAC CR, the agreement has been captured as below.
	5.4.X	Timing Advance Reporting
The MAC entity shall:
1>	if the Timing Advance reporting procedure determines that at least one TAR has been triggered and not cancelled:
2>	if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the Timing Advance Report MAC CE plus its subheader as a result of logical channel prioritization:
3>	instruct the Multiplexing and Assembly procedure to generate the Timing Advance Report MAC CE as defined in clause 6.1.3.XX.
2>	else
3>	if TimingAdvanceSR is configured with value enabled;
4>	trigger a Scheduling Request.
…
All triggered Timing Advance reports shall be cancelled when a MAC PDU is transmitted and this PDU includes the corresponding Timing Advance Report MAC CE.



While whether the parameter TimingAdvanceSR is added is still in Editor’s note in the agreed RRC CR.
	--editor’s note: may need to add here parameter TimingAdvanceSR 



According to current MAC specification, each LCH, SCell beam failure recovery, and consistent LBT failure recovery, may be mapped to zero or one SR configuration, which is configured by RRC. And the SR configuration of the LCH that triggered a BSR or the SCell beam failure recovery or the consistent LBT failure recovery is considered as corresponding SR configuration for the triggered SR. However, there is no discussion regarding which SR configuration should be used for SR triggered by TA MAC CE.
Observation 4: For SR triggered by Timing Advance report MAC CE, it is not clear which SR configuration should be used.
RAN2 has agreed that the SR triggered for TA reporting is optionally configured by NW, in our understanding:
· If the UE is NOT configured to trigger SR to report its TA to NW, NW would assume UE should be scheduled with maximum TA of the cell to avoid UL scheduling failure. 
· If the UE is configured to trigger SR to report TA MAC CE to NW, UE should report that to NW in time hence NW can configure the UE with a proper UE-specific K_offset for UL scheduling.  Otherwise, if there is some delay in TA reporting, NW may assume the old K_offset is still valid which may cause NW schedule the UE with (outdated K_offset+K2) which is smaller than the actual UE-specific TA. In this case, UE UL transmission will be failed due to loss of causality – the UE cannot be expected to transmit information prior to obtaining instructions to transmit said information. 
Observation 5: If the UE is configured to trigger SR to report TA MAC CE to NW, UE should report TA to NW in time to avoid UL data transmission failure (and UL scheduling failure).
To make sure UE can report the TA MAC CE to NW in time if UL-SCH is not available, one option is that TA report MAC CE can be mapped to one SR configuration and the SR configuration is used for transmitting the SR triggered by TA MAC CE. If the SR configuration is absent, UE should not trigger SR and RACH to report TA MAC CE. In our understanding, using RACH is too expensive to report the TA only for UL scheduling optimization. If NW really think TA is important for UL scheduling, NW should configure SR configuration for the UE (otherwise NW can anyway schedule the UE with maximum cell TA). In this option, SR configuration presence/absence can be used by NW to configure UE to trigger an SR hence parameter TimingAdvanceSR agreed in the running CR is not needed.
The other option is to reuse the parameter TimingAdvanceSR to control whether UE should trigger SR for TA MAC CE and the SR configuration for LCH can be reused for TA MAC CE. For example, the SR configuration of the highest priority LCH is used to transmit the SR triggered by TA MAC CE to make sure NW can schedule the UE in time for TA reporting. Considering the very late phase of Rel-17, we slightly prefer this option to have less specification impact.
Proposal 7: RAN2 to discuss below two options for SR configuration for TA MAC CE reporting 
· Option 1: explicit SR configuration for TA MAC CE
· TA report MAC CE can be mapped to one SR configuration. 
· The SR configuration of the TA report MAC CE is used for transmitting the SR triggered by TA MAC CE.
· If SR configuration of the TA report MAC CE is absent, UE should not trigger SR and RACH to report TA MAC CE.
· The agreed parameter TimingAdvanceSR agreed in running CR is not needed anymore.
· Option 2: implicit SR configuration for TA MAC CE
· The agreed parameter TimingAdvanceSR is used by NW to control whether UE should trigger SR for TA MAC CE
· SR configuration of a LCH is used for transmitting the SR triggered by TA MAC CE (e.g., highest priority LCH).

3	Conclusion
This document has made the following observations:
Observation 1: Option2 is more relevant than Option1 to define the intended UE behaviour since it can cover the timer expiry between PDCCH reception and its scheduled PUSCH.
Observation 2: If no other action taken upon validity timer expiry, there would be unexpected operation of UE for gNB scheduling since there is no common understanding on validity timer status between UE and the gNB, causing scheduling failure after expiration of the validity timer.
Observation 3: After validity timer expiry, trigger RLF and RRC reestablishment to recover UL sync will cause unnecessary signalling and power consumption.
Observation 4: For SR triggered by Timing Advance report MAC CE, it is not clear which SR configuration should be used.
Observation 5: If the UE is configured to trigger SR to report TA MAC CE to NW, UE should report TA to NW in time to avoid UL data transmission failure (and UL scheduling failure).
And proposed the following:
Proposal 1: Support of blind Msg3 retransmission in NR NTN is not configurable.
Proposal 2: RAN2 to agree Option2 as the intended UE behaviour to enable blind Msg3 retransmission in NR NTN. 
· Option 2: If ra-ContentionResolutionTimer expires and no PDCCH addressed to TC-RNTI indicating uplink grant for a MSG3 retransmission is received after the start of the ra-ContentionResolutionTimer, the UE considers the Contention Resolution not successful
Proposal 3: RAN2 to further discuss the detailed TP for MAC specification for Option2. 
Proposal 4: There should be a common basic understanding on validity timer status between UE and gNB. The gNB must know whether the validity timer has expired, otherwise it will cause scheduling failure after expiration of the validity timer.
Proposal 5: UE should report the validity timer status to network before validity timer expiry. Two options can be considered:
· Option1: UE informs gNB via UE reporting if it reads a new satellite ephemeris/Common TA data
· Option2: UE sends an “alert signal” to the gNB, informing that it will lose synchronization soon
Proposal 6: Upon UL synchronization failure due to the validity timer expiry, UE flushes all HARQ buffers and releases all resource configuration. RACH procedure should be used to recover from UL synchronization loss failure after UE re-acquires the SIB for new assistance info.
Proposal 7: RAN2 to discuss below two options for SR configuration for TA MAC CE reporting 
· Option 1: explicit SR configuration for TA MAC CE
· TA report MAC CE can be mapped to one SR configuration. 
· The SR configuration of the TA report MAC CE is used for transmitting the SR triggered by TA MAC CE.
· If SR configuration of the TA report MAC CE is absent, UE should not trigger SR and RACH to report TA MAC CE.
· The agreed parameter TimingAdvanceSR agreed in running CR is not needed anymore.
· Option 2: implicit SR configuration for TA MAC CE
· The agreed parameter TimingAdvanceSR is used by NW to control whether UE should trigger SR for TA MAC CE
· SR configuration of a LCH is used for transmitting the SR triggered by TA MAC CE (e.g., highest priority LCH).
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