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1	Introduction
In this contribution, we would like to further discuss the open issues left from RAN2-116 meeting, including the UE specific TA information reporting for NR NTN and the Contention Resolution timer expiry during UE-gNB RTT. 
2	Discussion
2.1	Discussion on contention resolution timer expiry during UE-gNB RTT after Msg3 retransmission
At RAN2-116e meeting, the issue that ra-ContentionResolutionTimer would expire during UE-gNB RTT after Msg3 retransmission was discussed. The issue is well described in [1] that 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, which may lead to issue that the UE considers Contention Resolution as not successful, even if Msg4 would arrive later.
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Figure 1: An example of the issue of ra-ContentionResolutionTimer when Msg3 is retransmitted
The key point is that, based on current MAC specification, the UE should consider the Contention Resolution not successful if the ra-ContentionResolutionTimer expires during UE-gNB RTT (at t4), even the Msg3 retransmission (at t3) will trigger the restart of the ra-ContentionResolutionTimer (at t5) and the possible Msg4 may arrive later (at t6). Hence, the UE would then perform re-attempt with preamble transmission or declare RA failure if maximum attempts reached.
	38.321:
1>	if ra-ContentionResolutionTimer expires:
2>	discard the TEMPORARY_C-RNTI;
2>	consider the Contention Resolution not successful.
1>	if the Contention Resolution is considered not successful:
2>	flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
2>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
3>	indicate a Random Access problem to upper layers.
3>	if this Random Access procedure was triggered for SI request:
4>	consider the Random Access procedure unsuccessfully completed.



Observation 1: After a MSG3 retransmission, Contention Resolution timer started by previous MSG3 (re)transmission might expire before it is restarted after the UE-gNB RTT, which might lead to unintended declaration of Contention Resolution failure.
In the email discussion [2], two options were discussed to avoid UE declare the unintended Contention Resolution failure. 
· Option 1: 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.
· Option 2: 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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Figure 2: An example of UE stops ra-ContentionResolutionTimer once Msg3 retx is granted (Option2) 
Both options propose that UE should stop the ra-ContentionResolutionTimer earlier before the expiry of the timer, to avoid UE triggering the ra-ContentionResolutionTimer expires. However, the solution is somehow considered from UE’s point of view. It brings the scheduling restriction to NW implementation which may finally add additional delay to RACH procedure and downgrade the RACH successful rate.
It can be illustrated in figure 2 above (for Option2 only):
· At time point t2, the UE receives PDCCH which schedules Msg3 retransmission. At the same time, UE should stop the CR timer. 
· After UE-gNB RTT, at time point t5, the UE restart the CR timer. After that, NW can schedule the 2nd Msg3 retransmission. 
Since the CR timer is not running between the time point of Msg3 grant (t2) and CR timer restart (t5), the UE is not required to monitor PDCCH, which means NW is restricted to schedule any Msg3 retransmission once a Msg3 is granted which makes blind scheduling of retransmissions impossible. The scheduling restriction will last a duration about UE-gNB RTT.  
Without blind scheduling of msg3 retransmission, if NW cannot decode the Msg3 retransmission successfully, NW must wait for at least UE-gNB RTT to schedule the 2nd Msg3 retransmission (e.g. after t5) . Due to the delay of Msg3 retransmission scheduling, the possible Msg4 is also delayed at least UE-gNB RTT.  Even worse, if NW cannot decode the 2nd Msg3 retransmission successfully, NW can only schedule the Msg3 retransmission one by one after every UE-gNB RTT. Hence the expected Msg4 delay will be increased a lot and finally cause additional delay for RACH procedure.
With the proposed options, it implicitly disables a legacy function (i.e. blind Msg3 retransmission scheduling) which is supported in both LTE and NR from the original release. From NW point of view, the blind Msg3 retransmission scheduling is one typical strategy for Msg3 coverage enhancement without additional delay for RACH procedure. It is NW flexibility to blindly schedule multiple Msg3 retransmissions to improve the Msg3 decoding rate by combining multiple Msg3 received in NW. The function will be even more beneficial in NTN since the possible coverage issue due to wide coverage of NTN cells. 
Based on above analysis, we see no motivation to introduce one issue (disable the legacy function) in order to solve the other issue (declare unintended Contention Resolution failure).
Observation 2: The solution (stop ra-ContentionResolutionTimer once Msg3 is granted or retransmitted) disables the blind Msg3 retransmission scheduling function, which is not desirable for NTN from the aspects of  Msg3 coverage enhancement as well as delay for RACH procedure.
Proposal 1: Blind scheduling for MSG3 retransmission should be possible for NTN.
For the issue of unintended Contention Resolution failure declaration, though contention resolution timer expired during UE-gNB RTT to wait for the next Contention Resolution timer restart, UE knows there is a future CR timer restart triggered by current Msg3 retransmission. In our understanding, the simplest way is that the UE should not consider contention resolution failure for such case since there has been MSG3 retransmitted. 
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Figure 3: An example of UE ra-ContentionResolutionTimer expires without CR failure declaration
It can be illustrated in figure 3 above:
· From the time point of CR timer starting to the time point of the CR timer expires (t4), the CR timer is running. NW can schedule the UE with Msg3 retransmission. NW can also schedule multiple blind Msg3 retransmissions for coverage enhancement. (i.e. the legacy behaviour for LTE and NR)
· At time point t4, the CR timer expires. However, the UE should not consider contention resolution failure since UE knows there has been MSG3 retransmitted, and there is a future CR timer will be restarted.
· At time point t5, the UE restart the CR timer.
After time point t5, the possible Msg4 can be expected. Compared to UE legacy behaviour, there is no additional UE-gNB RTT delay to receive Msg4. 
Observation 3: It is feasible for UE to consider the Contention Resolution is not failed in the case the ra-ContentionResolutionTimer expires during UE-gNB RTT, if the UE knows there is a future CR timer restart triggered by current Msg3 retransmission.
Based on above observation, to avoid unintended Contention Resolution failure declaration, the UE should not consider the Contention Resolution failure if the contention resolution timer expired during UE-gNB RTT to wait for the next Contention Resolution timer restart.
Proposal 2: To handle the case Contention Resolution timer expired during UE-gNB RTT to wait for the next Contention Resolution timer restart, the UE should only consider the Contention Resolution failure if the timer expires and there is no MSG3 has been transmitted after the start of the ra-ContentionResolutionTimer.
A proposed text based on 38.321 is as below:
	1>	if ra-ContentionResolutionTimer expires and no MSG3 has been transmitted after the start of the ra-ContentionResolutionTimer:
2>	discard the TEMPORARY_C-RNTI;
2>	consider the Contention Resolution not successful.



Proposal 3: To avoid unintended Contention Resolution failure declaration, RAN2 could take the proposed text into account .

2.2	UE specific TA information reporting for UE in RRC Connected mode
2.2.1	TA information reporting Configuration
For TA reporting purpose, RAN2-115e agreed NW can configure UE to send either UE-specific TA pre-compensation or the UE location if the UE can report its location to NW. However, the working assumption should be confirmed by SA3. RAN2 has sent multiple liaison statements concerning UE location reporting and use those were mainly targeting SA3 and the intention was to verify if the user consent shall be given prior to any reporting of UE’s location.
	RAN2-115 meeting agreement:
1.	Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information



SA3 have provided the answers to the questions in [3], [4] and [5]. As we discussed in paper [6], we understand SA3 express further concerns related to UE location reporting in unprotected manner. However, if the AS security is established (to avoid unprotected location information) and the NTN specific user consent is stored in gNB, then gNB can request UE report its location. 
Proposal 4: RAN2 to confirm the working assumption that, the UE location information can be reported in connected mode if the AS security is established and the NTN specific user consent is stored in the gNB.
Given the working assumption can be confirmed, we propose RAN2 to agree:
Proposal 5: For TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation or the UE location information if the AS security is established and the NTN specific user consent is stored in the gNB.
At RAN2-116 meeting, it is FFS whether both the UE specific pre-compensation and the UE location information can be configured to be reported in parallel.
	RAN2-116 meeting agreement:
3.	In case UE location information can be reported to network, dedicated signaling is used to configure UE to report the UE location and/or the UE specific TA information for the purpose of TA reporting in connected mode. FFS if both mechanisms are needed in parallel



In our view, there is no need to report both the UE specific pre-compensation and the UE location information to NW in parallel since they are derived from the same inputs. For example, if the UE reports the UE location to NW, NW can estimate the UE-specific TA based on UE’s location and serving satellite’s ephemeris data. It is not necessary to report the UE-specific TA which is same as the one estimated by NW since UE also uses the same information (UE’s location and serving satellite’s ephemeris data) for its TA estimation.
Proposal 6: There is no need to report UE location and the UE specific TA information in parallel.
RAN2 agreed that UE specific TA reporting during RACH procedure is enabled/disabled by SI. But there is no conclusion on whether a switch should be defined for UE in RRC Connected mode. 
As we know, the motivation for UE reporting UE-specific TA pre-compensation information is to facilitate the NW to adapt UE-specific scheduling timing instead of maximum RTT of UEs in the cell, in order to reduce the UE’s scheduling delay for UEs with short RTT. However, the NW’s PUSCH overhead will increase to deliver the information. Furthermore, the practical gain on UE’s scheduling delay reduction is quite limited in cells with small coverage size which has small UE differential delay. 
It is NW’s implementation to decide whether to enable UE to report the TA information considering the potential delay reduction gain and the side effects. A feature switch on the TA reporting enable/disable should be defined by NW, otherwise the UE and NW must implement the feature when UE transfers to RRC Connected state, which is not acceptable.
Proposal 7: When UE in RRC Connected mode, the feature switch on TA reporting enable/disable should be controlled by NW.
Regarding how to define the feature switch, two options can be considered:
· Option1: implicit indicated by the presence/absence of the TA reporting configuration (e.g. presence/absence of the IE to configure the TA information reporting)
· Option2: reuse the UE-specific TA reporting flag (for RACH) in the SI
We think both options are workable. However, instead of using “implicit” flag to enable/disable UE-specific TA reporting for UE in RRC Connected mode, we believe using the flag in SI is clean and simple, not only for NW design but also for UE implementation.
Proposal 8: UE specific TA reporting for UE in RRC Connected mode is enabled/disabled by SI.
2.2.2	Content of TA information reporting 
In the case the UE location information is to be reported to NW, RAN2-115e meeting agreed the content of the report is finer location information/full GNSS coordinates which should be reported using RRC.
	RAN2-115e meeting agreement:
If accepted by SA3, if the gNB has user consent to obtain UE location in NTN, reporting of finer location information/full GNSS coordinates in RRC_CONNECTED can be supported after AS security is enabled
If the reported content of information about UE specific TA is UE location information in connected mode, RRC signalling is used to report.



Observation 4: If the UE location is to be reported to NW, the content is finer location information/full GNSS coordinates. RRC signalling is used to report.
In the case the UE-specific TA pre-compensation is to be reported to NW, RAN2 discussed below three options in both email discussion [2] and the online session. 
· Option 1: Full TA (i.e.,  as defined in the UE’s TA formula) 
· Option 2: UE’s service link TA (i.e., NTA, UE-specific as defined in the UE’s TA formula) 
· Option 4: The difference between full TA and the cell-specific Koffset (i.e., [Cell-specific-Koffset * 10-3 – ] / [slot time] rounded down to closest integer) 
Though all three options are workable, we think option1 is simple for implementation. Option2/Option4 may have ambiguity issue on the corresponding common TA/cell specific Koffset to be applied. The details may need further discussions especially when the common TA/cell specific K_offset will not trigger the SI modification procedure. Considering the limited time left for Rel-17, we prefer to go Option1.
Proposal 9: For UE-specific TA pre-compensation reporting, the reporting content is full TA.
For UE specific TA pre-compensation reporting, RAN2-116 agreed MAC CE is used to report. Regarding the exact priority of the TA report MAC CE, RAN2 agreed to further discuss the exact priority between “C-RNTI MAC CE or data from UL-CCCH” and “MAC CE for BSR, with exception of BSR included for padding”. In our view, the TA MAC CE priority should be higher than the BSR, to avoid NW schedule UE with smaller (Koffset+K2) than UE’s actual UE-specific TA which will result in the UE not being able to transmit the PUSCH successfully. However, it’s priority should be lower than the CG confirmation/BFR MAC CE.  
Proposal 10: The priority of new UE-specific TA Report MAC CE should be below CG confirmation/BFR MAC CE but above MAC CE for SL-BSR prioritized.
2.2.3	Trigger of TA information Update 
[bookmark: OLE_LINK140][bookmark: OLE_LINK141][bookmark: OLE_LINK158][bookmark: OLE_LINK159]Regarding the UE specific TA pre-compensation information update, RAN2-115 agreed event-triggered mechanism is supported and the event-triggers for reporting are based on TA values. If the event-trigger is based on TA change detected by the UE itself, the TA change threshold should be configured by network to UE via RRC. If the difference between the current TA estimated by the UE and the TA value last successfully reported by the UE exceeds the TA change threshold, the UE should trigger the UE specific TA report.
Proposal 11:  To enable event-triggered UE specific TA reporting, network should configure a TA change threshold via RRC.
Proposal 12: For UE specific TA pre-compensation reporting, if the UE detects the TA change between current UE-estimated TA and the last successfully reported TA is larger than network configured threshold, the UE should send the latest UE-estimated TA to the NW.
In the case the information to be reported is UE location, for the UE location update, we prefer to reuse the same trigger event for the UE specific TA information reporting. This is because the UE movement distance (UE location change) doesn’t mean the TA change since the trajectory of UE movement is unknown. We share companies view in email discussion [2] that, the TA change threshold should be used in both mechanisms, whether the UE’s TA or UE location information is used to perform that update shouldn’t matter.
Proposal 13: For UE location information update, reuse the same TA change threshold which is defined for UE-specific TA pre-compensation reporting.
Since both NW and UE can predict the TA based on UE location and satellite ephemeris data, then
· If UE is stationary, the NW can perfectly predict the actual TA which the UE will experience, hence no UE location updated is needed. 
· If the UE is moving, the UE should calculate a reference TA between UE and satellite based on the last successfully reported location and the satellite positions for the current time. The UE should also calculate an actual TA between UE and satellite based on the current UE location and the satellite positions for the current time. Only if the actual TA and the reference TA deviation exceed the network configured TA change threshold, the UE provides a location update. 
Proposal 14: For UE location information update, if the UE detects that the TA deviation between TA estimation based on current UE location and the TA estimation based on last successfully reported UE location is larger than network configured threshold, the UE should send a location update to the NW.

2.3	UE specific TA information reporting in initial access
In the event to trigger RACH procedures in RRC Connected mode, reporting TA information is not always necessary. As UE already in RRC Connected mode, UE may have reported the initial TA information (e.g. in RACH procedure from RRC idle). The following procedure from UE side is the TA update procedure as discussed in section 2.2. If the TA update event is not triggered (which means the last successfully reported information is still valid), it is not necessary for UE to report the TA information in the RACH procedure. Furthermore, as we proposed in section 2.2, we believe the UE specific TA reporting for UE in RRC Connected mode should also follow the flag of enabling/disabling indicated by SI.  
Proposal 15: UE specific TA reporting for RACH in RRC Connected mode should be enabled/disabled by SI, and the TA reporting update should be triggered by TA update event.
As we discussed in paper [7], UE may report coarse location in Msg5 via RRC for Cell ID mapping and AMF selection which is requested by RAN3 but it seems not agreed by SA3. SA3 expresses concerns related to UE location reporting in unprotected manner since there may be a privacy concern when UE sends unprotected location information. In our view, though SA3 did not state whether they think ‘coarse location’ is acceptable, it shall be rather assumed that no UE location information at all is allowed at the initial access.
	Agreements via email - via offline 102:
1.	If SA3 has no concern reporting coarse location during initial access, the coarse location information is reported in Msg5, i.e., via RRCSetupComplete/RRCResumeComplete message.



Observation 5: SA3 did not express their support for reporting any UE location information at initial access, including ‘coarse location’.
Since the lack of UE location information at the network will negatively impact the core selection process (e.g. Cell ID mapping and AMF selection) while these aspects are in the hands of RAN3 and SA2, it should be handled by RAN3/SA2 to see whether coarse location reporting is still needed. 
From RAN2 point of view, the lack of UE location information makes impossible for NW to estimate UE’s TA during RACH procedure. RAN2 can wait for further update on the UE location information report at initial access. Hence, we think there is no need for RAN2 to discuss the TA estimation based on UE coarse location during initial access now. But it can be revisited if there is further update from RAN3/SA2.
Observation 6: During initial access, NW-based TA estimation (based on UE coarse location) is not possible due to lack of UE location reporting.
Proposal 16: RAN2 suspends discussion of NW-based TA estimation (based on UE coarse location) for RACH unless there is further update on UE location information report at initial access.
3	Conclusion
This document has made the following observations:
Observation 1: After a MSG3 retransmission, Contention Resolution timer started by previous MSG3 (re)transmission might expire before it is restarted after the UE-gNB RTT, which might lead to unintended declaration of Contention Resolution failure.
Observation 2: The solution (stop ra-ContentionResolutionTimer once Msg3 is granted or retransmitted) disables the blind Msg3 retransmission scheduling function, which is not desirable for NTN from the aspects of  Msg3 coverage enhancement as well as delay for RACH procedure.
Observation 3: It is feasible for UE to consider the Contention Resolution is not failed in the case the ra-ContentionResolutionTimer expires during UE-gNB RTT, if the UE knows there is a future CR timer restart triggered by current Msg3 retransmission.
Observation 4: If the UE location is to be reported to NW, the content is finer location information/full GNSS coordinates. RRC signalling is used to report.
Observation 5: SA3 did not express their support for reporting any UE location information at initial access, including ‘coarse location’.
Observation 6: During initial access, NW-based TA estimation (based on UE coarse location) is not possible due to lack of UE location reporting.
And proposed the following:
Proposal 1: Blind scheduling for MSG3 retransmission should be possible for NTN.
Proposal 2: To handle the case Contention Resolution timer expired during UE-gNB RTT to wait for the next Contention Resolution timer restart, the UE should only consider the Contention Resolution failure if the timer expires and there is no MSG3 has been transmitted after the start of the ra-ContentionResolutionTimer.
Proposal 3: To avoid unintended Contention Resolution failure declaration, RAN2 could take the proposed text into account .
Proposal 4: RAN2 to confirm the working assumption that, the UE location information can be reported in connected mode if the AS security is established and the NTN specific user consent is stored in the gNB.
Proposal 5: For TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation or the UE location information if the AS security is established and the NTN specific user consent is stored in the gNB.
Proposal 6: There is no need to report UE location and the UE specific TA information in parallel.
Proposal 7: When UE in RRC Connected mode, the feature switch on TA reporting enable/disable should be controlled by NW.
Proposal 8: UE specific TA reporting for UE in RRC Connected mode is enabled/disabled by SI.
Proposal 9: For UE-specific TA pre-compensation reporting, the reporting content is full TA.
Proposal 10: The priority of new UE-specific TA Report MAC CE should be below CG confirmation/BFR MAC CE but above MAC CE for SL-BSR prioritized.
Proposal 11:  To enable event-triggered UE specific TA reporting, network should configure a TA change threshold via RRC.
Proposal 12: For UE specific TA pre-compensation reporting, if the UE detects the TA change between current UE-estimated TA and the last successfully reported TA is larger than network configured threshold, the UE should send the latest UE-estimated TA to the NW.
Proposal 13: For UE location information update, reuse the same TA change threshold which is defined for UE-specific TA pre-compensation reporting.
Proposal 14: For UE location information update, if the UE detects that the TA deviation between TA estimation based on current UE location and the TA estimation based on last successfully reported UE location is larger than network configured threshold, the UE should send a location update to the NW.
Proposal 15: UE specific TA reporting for RACH in RRC Connected mode should be enabled/disabled by SI, and the TA reporting update should be triggered by TA update event.
Proposal 16: RAN2 suspends discussion of NW-based TA estimation (based on UE coarse location) for RACH unless there is further update on UE location information report at initial access.
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