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1	Introduction
RAN2 did send an LS to RAN1 in R2-2211048 [1] stating:
Regarding RAN1’s agreement on serving cell’s Epoch time referring to the current SFN or the next upcoming SFN after the frame where the message indicating the Epoch time is received, RAN2 has discussed and thinks that there could be an issue with latency (e.g. for initial access) when Epoch time points to a future time and validity timer has not started.
To solve this issue, RAN2 kindly requests RAN1 to provide feedback on whether:
1. backwards propagation of satellite assistance information is needed, or
2. Epoch time for serving cell can point to a time in the past (for example, if Epoch time for serving cell will always refer to a frame nearest to the frame where the message indicating the Epoch time is received), or
3. this can be addressed by setting the Epoch time properly by the network (i.e. no spec changes).
Note that in RAN2 there is no consensus on which above option will solve the issue or can only mitigate the issue
At RAN2#120 (November 2022) the following agreements have been made [4]:

	R2-2213026	[offline-102] RRC corrections – second round	Ericsson	discussion	Rel-17	NR_NTN_solutions-Core
· Clarify that the UE “inform lower layers when UL synchronisation is obtained 
· Clarify that the exact time when UL synchronization is obtained is left to UE implementation (FFS with reference to Epoch time and covering the case when Epoch time is in the past and in the future)
· Continue in the RRC CR review




The final NR RRC text has been clarified via RAN2 mailing discussion and corresponding CR was agreed in [3].

In this contribution we would like to underline what T430-related issues there may still be.
2	Expected behaviour
In this section we describe our understanding of what may still remain unclear for T430, UlSyncValidityDuration and epochTime.
2.1	The ultimate role of T430
At RAN2#120 and in the subsequent e-mail discussion it has been agreed that the UE can transmit in the UL even if the timer T430 is not running. The reason behind is that the UE might have obtained a new version of SIB19 (including the T430 and the epochTime), but the epochTime is in the future. Then the UE is allowed to transmit even with no T430 running, as per the following NOTE [3]:
	NOTE:	The exact time when UL synchronisation is obtained (after SIB19 is acquired) is left to UE implementation, which can be from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.



The aforementioned NOTE can be found in 5.2.2.6 of TS 38.331, wherein a description of actions for T430 expiry is also provided. 
Observation 1: As per RAN2 decisions, the NTN UE can transmit in UL even though the timer T430 is not running, assuming the NOTE describes a binding behavior.
As a result, in fact the role of T430 is not anymore to control whether the UE has obtained the information (such as System Information or RRC Reconfiguration) which may allow to obtain UL sync. Its role is also not to control the status of UE’s UL sync as the timer may not be running while the UE is considered to be uplink-synchronized. 
Observation 2: As per current 38.331 excerpts on T430, its role is neither to control whether the UE has obtained the information (such as System Information or RRC Reconfiguration) which may allow to obtain UL sync, nor to control the status of UL sync.
We acknowledge that reaching the current state of agreements was not easy and perhaps this is the best solution we can have in Rel-17. However, we are also a bit afraid there might be a big deviation from what the T430 was intended to be used for and how other WGs (in particular RAN1) perceive the role of T430 or UlSyncValidityDuration parameter.
Observation 3: There seems to be a large deviation from what the T430/ UlSyncValidityDuration was intended to be used for and how other WGs (e.g. RAN1) perceive the role of T430 or UlSyncValidityDuration.
Thus, RAN2 may consider if any other means are needed, such as the genuine timer which would match the period when the UE has UL sync.
Proposal 1: RAN2 is asked to reconsider if the definitions of T430 or UlSyncValidityDuration are as intended. 
2.2	Implicit epoch time indication
In the RRC description [2] of the satellite assistance information elements, the field describing the epoch time indicates that it can be explicitly or implicitly indicated. When the epoch time is implicitly indicated, it corresponds to the end of the current SI-Window where SIB19 was transmitted. 
	epochTime
Indicate the epoch time for the NTN assistance information. When explicitly provided through SIB, or through dedicated signaling, the EpochTime is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. For serving cell, the field sfn indicates the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received. For neighbour cell, the sfn indicates the SFN nearest to the frame where the message indicating the epochTime is received. The reference point for epoch time of the serving NTN payload ephemeris and Common TA parameters is the uplink time synchronization reference point. If this field is absent, the epoch time is the end of SI window where this SIB19 is scheduled. This field is mandatory present when provided in dedicated configuration. If this field is absent in ntn-Config provided via NTN-NeighCellConfig the UE uses epoch time of the serving cell, otherwise the field is based on the timing of the serving cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the serving cell. In case of handover or conditional handover, this field is based on the timing of the target cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the target cell. For the target cell the UE considers epoch time, indicated by the SFN and sub-frame number in this field, to be the frame nearest to the frame in which the message indicating the epoch time is received. This field is excluded when determining changes in system information, i.e. changes to epochTime should neither result in system information change notifications nor in a modification of valueTag in SIB1.




However, this might be a problem when short SI-Windows are used or when the SIB occasion being read by the UE is close to the edge of the SI-Window. This is depicted using a SI-Window of 5 ms as example in Figure 1. There are 3 SIB19 occasions within this window. The last one is too close to the edge of the SI-Window, and the UE might not be able to react in time to start the T430 at epoch time. In fact, for this example, even the two first occasions might be out of feasibility for UE processing intervals. As for all other RRC procedures, RAN2 needs to account for processing delays in the acquisition of satellite assistance information. 

[image: ]
[bookmark: _Ref118288690]Figure 1 Example of SIB19 transmissions with implicit indication of epoch time in a SI-Window of 5 ms. 
Proposal 2: RAN2 to account for processing delays in the acquisition of satellite assistance information in SIB19 and update the implicit indication of epoch time: “If this field is absent, the epoch time is the end of the SI window where this SIB19 is scheduled plus UE processing interval”.
3	Conclusion
This document has made the following observations and proposals:
[bookmark: _Toc116995849]Observation 1: As per RAN2 decisions, the NTN UE can transmit in UL even though the timer T430 is not running, assuming the NOTE describes a binding behavior.
Observation 2: As per current 38.331 excerpts on T430, its role is neither to control whether the UE has obtained the information (such as System Information or RRC Reconfiguration) which may allow to obtain UL sync, nor to control the status of UL sync.
Observation 3: There seems to be a large deviation from what the T430/ UlSyncValidityDuration was intended to be used for and how other WGs (e.g. RAN1) perceive the role of T430 or UlSyncValidityDuration.
Proposal 1: RAN2 is asked to reconsider if the definitions of T430 or UlSyncValidityDuration are as intended. 
Proposal 2: RAN2 to account for processing delays in the acquisition of satellite assistance information in SIB19 and update the implicit indication of epoch time: “If this field is absent, the epoch time is the end of the SI window where this SIB19 is scheduled plus UE processing interval”.
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