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1	Introduction
In this contribution, we would like to discuss below user plane issues for NR NTN.
· TA reporting MAC CE transmission reliability
· K_offset ambiguity in UE during SIB modification period
· Validity timer start/restart at epoch time 
2	Discussion
2.1	TA reporting MAC CE transmission reliability
TA reporting cancel issue was raised by company in R2-2202303. According to the current running MAC CR, the cancel of TA reporting is specified as follows:
	· All triggered UE-specific TA reports shall be cancelled when a MAC PDU is transmitted and this PDU includes the corresponding UE-Specific TA MAC CE



In addition, there are agreements in RAN2 on UL HARQ and LCP as below:
· If uplinkHARQ-DRX-LCP-Mode-r17 is configured, a HARQ process may be mapped to either ‘HARQ mode A’ or ‘HARQ mode B’.
· If uplinkHARQ-DRX-LCP-Mode-r17 is configured, the following LCH to HARQ process mapping rules are supported: 
1) LCH is mapped only to a HARQ process configured with HARQ mode A;
2) LCH is mapped only to a HARQ process configured with HARQ mode B;
3) If an LCH is not configured with a mapping rule, it may be mapped to any HARQ process (HARQ mode A or B).
· No new LCP restrictions are introduced for existing UL MAC CEs (if new MAC CEs will be introduced, we can revisit this)
If the new LCP is configured through uplinkHARQ-DRX-LCP-Mode-r17 configuration, when one TA MAC CE is triggered and the UE is allocated with UL resources with HARQ mode B, the TA MAC CE will be included this MAC PDU and transmitted with HARQ mode B. The trigger of TA MAC CE will be cancelled when the MAC CE is transmitted as above mentioned.  However, there may have high possibility that the gNB cannot decode the MAC PDU correctly since HARQ state B best supports no UL retransmission and/or blind UL retransmission. Different from data transmission where there is RLC retransmission mechanism, there is no upper layer retransmission for MAC CE. Furthermore, since the trigger event has been cancelled, there is no chance for TA report MAC CE to be retransmitted. The gNB can’t use the latest TA information for the subsequent scheduling (e.g., for the proper K_offset configuration). 
In our understanding, the issue is valid hence RAN2 may need to discuss any further enhancement should be considered. One potential way is to revisit the LCP solution and new LCP restrictions are introduced for new UL MAC CE such as TA reporting MAC CE. MAC CE is considered as one special logical channel and can be configured with HARQ state A to achieve the reliability. But this limits the MAC CE transmission opportunities, the MAC CE can’t be transmitted in HARQ state B which will cause the transmission latency. Another way is to update the TA MAC CE cancel conditions, such as delay the cancel of the TA reporting until NW confirm the successful reception of the MAC CE, or support TA MAC CE repetition and cancel the TA reporting MAC CE when the maximum repetition number is achieved.
Proposal 1: RAN2 to discuss whether there is a need to consider enhancements to achieve TA MAC CE transmission reliability in Rel-17.

2.2	K_offset ambiguity in UE during SIB modification period
In RAN1 LS R1-2202843, RAN2 is asked to decide whether there is a need to address the potential K_offset ambiguity issue during the SIB modification period.
	Some of these other parameters (e.g. K_offset) will impact the UE’s UL transmit timing. For several meetings RAN1 has been discussing whether there is a need to resolve ambiguity of which cell-specific K_offset value to use during the SIB modification period and the majority of companies think that it can be handled by gNB implementation. According to some companies this potential ambiguity has to be resolved in the specifications. RAN1 respectfully asks RAN2 to share their understanding on whether there is a need to address this potential ambiguity.



In 38.331 Section 5.2.2.2.2 the procedure for SI modification, the SI can only be modified (updated) in “modification periods”. “The modification period boundaries are defined by SFN values for which SFN mod m = 0”. The modification has first to be notified in one modification period – via a Short Message transmitted via paging, and then modified at the start of the next modification period, as depicted in Figure 1.


[image: ]
[bookmark: _Ref87024206]Figure 1. Example of Modification of SI information using the Modification Periods.
In TS38.331, it further provides indication that the different UEs may acquire the SI in different points in time:1> if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message in the current modification period;
NOTE 1: The UE is only required to acquire broadcasted SI message if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
NOTE 2: The UE is not required to monitor PDCCH monitoring occasion(s) corresponding to each transmitted SSB in SI-window.
NOTE 3: If the concerned SI message was not received in the current modification period, handling of SI message acquisition is left to UE implementation.

Besides, the UE is also expected to acquire SIB1 before re-acquiring the other SIBs, which may include the SIB containing the NTN related parameters. This means that there are several situations where the UE may fail to acquire the updated K_offset within the first SI-occasion or even SI-window of the modification period.  
Observation 1: A UE may fail to obtain the updated SI within the first SI-window for the SIB containing the NTN parameters such as K_offset in the modification period. 
From network point of view, the network cannot predict in which SI occasion each of the UEs have acquired the modified version of the SIB. There will be an uncertainty to the exact application timing due to the different UEs having different acquisition times. If this is the case, the NW may schedule UE based on (outdated K_offset + K2) while UE’s actual transmission is based on (updated K_offset + K2).  Hence NW and UE may have different understanding on UL data transmission timing and the UL scheduling may fail.
Observation 2: There will be an uncertainty to the exact K_offset application timing due to the different UEs having different acquisition times, which may cause the UL scheduling failure.
To have a common understanding between NW and UE, the application time of the updated K_offset at cell level needs to pre-defined and different from the first SIB occasion in the modification period. 
Proposal 2: As options for the application time of the recently acquired updated K_offset, we propose one of the following alternatives with a slight preference for (B):
A. The end of the first (or the n-th) SI-window for the SIB containing K_offset in the modification period
B. The end of the first modification period after the update
C. A specific SFN. 


2.3	Validity timer start/restart at epoch time
The UE’s validity timer should be started/restarted at the epoch time of the provided assistance information. RAN1 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. 
	Agreement at RAN1-106bis meeting:
NTN ephemeris validity timer should be started/restarted with configured timer validity duration at the epoch time of the assistance information (i.e. serving satellite ephemeris data)
Agreement at RAN1-107 meeting:
· When explicitly provided through SIB, Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. 
· Otherwise, when indicated in SIB (other than SIB1), epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the SI message is transmitted.
· When provided through dedicated signaling, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number.



In our view, in the case the epoch time is provided through SIB, if there is no explicit epoch time indicated by a SFN and subframe number, the UE should apply the implicit one by assuming the epoch time is the end of the SI window during which the SI message is transmitted. Otherwise, UE should apply the explicitly indicated epoch time. Furthermore, the epoch time should be provided together with the associated assistance information. The dedicated signalling for epoch time can be used for any delivery of ephemeris information for the UE – even for the case where UE is configured to use a BWP without a common search space. 
It should be noted that the Epoch time is the time by which the information is to be seen as valid. This Epoch time is needed since the satellite is moving as a function of time, and hence a time-wise fix-point for the information is needed to ensure that UE performs correct calculation and compensation of the Common TA and UE specific TA.
Observation 3: The epoch time can be either explicitly/implicitly provided by SIB together with the associated assistance information or indicated by dedicated RRC signalling.
However, based on the current design of the validity timer concept in NTN, 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 (for example, the epoch time is at the end of SI window while UE already successfully decoded the SIB for latest assistance information). 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. RAN2 need to discuss 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. It should be noted that whenever a UE is provided serving satellite ephemeris information and Common TA parameters, it is possible for the UE to calculate the needed TA to apply during the period from acquisition of the information until the Epoch time.
Observation 4: 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.
Proposal 3: RAN2 to discuss 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: A UE may fail to obtain the updated SI within the first SI-window for the SIB containing the NTN parameters such as K_offset in the modification period. 
Observation 2: There will be an uncertainty to the exact K_offset application timing due to the different UEs having different acquisition times, which may cause the UL scheduling failure.
Observation 3: The epoch time can be either explicitly/implicitly provided by SIB together with the associated assistance information or indicated by dedicated RRC signalling.
Observation 4: 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: RAN2 to discuss whether there is a need to consider enhancements to achieve TA MAC CE transmission reliability in Rel-17.
Proposal 2: As options for the application time of the recently acquired updated K_offset, we propose one of the following alternatives with a slight preference for (B):
A. The end of the first (or the n-th) SI-window for the SIB containing K_offset in the modification period
B. The end of the first modification period after the update
C. A specific SFN. 
Proposal 3: RAN2 to discuss 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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