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1 Introduction
[bookmark: _Ref178064866]During RAN2#125, RAN2 continue the discussion and progress of the satellite switch with re-synchronization procedure, reaching the following agreements:
· For soft satellite switch, UE shall apply the acquired DL timing and start accessing the target satellite with related operations (e.g. restart T430, reset N_TA, resume UL operations) not before t-Service 
· For soft satellite switch, UE shall start acquiring the DL synchronization information for the target satellite from t-ServiceStart, while maintaining the connection with source satellite.
· We don't introduce the support for configuring and reporting measurements on the target cell (from target satellite) in the soft switch case 
· RAN2 understands that the NW is not expected to configure PDD reporting between serving and target satellites involved in the satellite switch
· There is no need for the network to activate the use of the satellite switch with re-sync feature. If the UE supports satellite switch with re-sync it can perform it at any time during RRC Connected (up to UE implementation to use the information in broadcast signalling to switch to the new satellite in other states than RRC connected)
· All UEs supporting satellite switch with resync shall be able to perform satellite switch with re-sync without RACH (this does not mean that a UE supporting satellite switch with resync needs to support RACH-less HO)

After the last offline post-RAN2#125 email RRC discussion [1], the RRC rapporteur identified the following topics presented split views and should be further clarified next meeting:
· Whether it is necessary to specify in RRC procedural text when UE applies DL sync upon satellite switch with re-sync.
· Which satellite serves as the uplink reference point for SSB-index in SatSwitchWithReSync.
· Applicability of V500. It is unclear whether a clarification is strictly needed in case both epochTimes are configured, given they refer to different satellites.

This contribution aims to provide a simple way forward to the highlighted item and a separate issue related to random access inclusion in the base procedure.


[bookmark: _Ref154582601]2	Discussion
2.1	Soft Switch procedure
After the agreements taken in RAN2#125, the satellite soft switch with re-synchronization can be conceptually understood as a variation of the hard switch. In this variation, all UEs transition to the target cell at the same time (t-Service), yet the small coverage overlap period (possibly few SSBs periods) between the two satellites allows UEs to start DL synchronisation prior to the source satellite stops serving the area (t-Service). During this overlap period, the UE is still connected to the source cell and maintains source cell timing reference. Only after the source satellite coverage stops covering the area (t-Service), UEs can also start UL synchronization to the target cell. This understanding was captured as follows in the last RRC TS 38.331 V18.1.0. Note this procedure is triggered upon t-Service expires.
---------------------------------------- TS 38.331 ----------------------------------------
[bookmark: _Toc162894409]5.7.19	Satellite switch with resynchronization in RRC_CONNECTED
The UE shall:
1>	stop timer T430 if running;
1>	inform lower layers that UL synchronisation is lost due to satellite switch with resynchronization;
1>	start synchronising to the DL of the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync, if the UE has not acquired DL synchronization;
1>	start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime in ntn-Config in SatSwitchWithReSync;
1>	inform lower layers when UL synchronisation is obtained.
---------------------------------------- TS 38.331 ----------------------------------------

During the email discussion [1], it was argued that the application of DL synchronization should happen prior to the start of T430. The proponent company understands acquisition and application of DL synchronization as two separate events. Thus, the company defended the need to explicitly capture this behaviour in the RRC procedure.
From a purely specification perspective, we believe there is no need to distinguish between acquisition and application of DL synchronization. Looking at similar mobility procedures, this is not specified within RRC and it is usually left to UE implementation. Thus, RAN2 should not capture these as separate events. These differentiations may belong to lower layer specifications and may be more relevant to be discussed in other RAN groups.

[bookmark: _Toc163203241]From a RRC specification perspective, there is no need to differentiate between DL synchronization acquisition and application.


2.2	Network indication to allow RACH-based access
In RAN2#125, another topic of intense debate was the support for Random Access Channel (RACH)-based access to the target cell in the satellite with re-synchronization procedure. Following the agreed procedure, network currently has the possibility to send the UE a PDCCH order to trigger random access. However, some companies advocate that the network could provide an indication to allow certain UEs to autonomously trigger random access. As highlighted in the following excerpt from the meeting chair notes, while some companies view this approach favourably, others are concerned that it would potentially lead to additional issues such as RACH congestion.

RACH-based/RACH-less
[H063] (marked as PropReject-Flagged)
R2-2400195	[H063] RACH-based satellite switching with re-sync	Huawei, HiSilicon, CATT, CMCC	discussion	Rel-18	NR_NTN_enh-Core
Proposal 1: The NW can inform UE whether it can initiate RACH autonomously during satellite switch with re-sync.
-	LG thinks that allowing RACH would cause RACH congestion at t-service
-	CATT supports this and thinks we cannot always rely on PDCCH order
-	Google supports this
-	Nokia also supports
-	Samsung does not support this and thinks we already decided not to have it
-	Ericsson thinks that RACH-less switch in satellite switch with resync is an integral part of the feature
-	Inmarsat and SES think this is not needed
· CB next meeting to check whether to have a NW indication that UEs in RRC Connected mode need to perform RACH during satellite switch with re-sync

During last meeting, RAN2 has agreed that all UEs supporting satellite switch with resynchronization shall be able to perform the procedure without random access. In addition, network can already send a PDCCH order to trigger random access for a certain UE. It remains unclear what is the benefit to UE or network of introducing an additional indication in broadcast signalling. Given Release 18 is in maintenance phase, RAN2 should strive to fix and simplify procedures, so we consider a RACH-based solution should be down prioritized.

[bookmark: _Toc163203238]A RACH-based solution to access the target cell during satellite switch with re-synchronization is down prioritized in Release 18.

Introducing RACH-based access in the satellite with re-synchronization procedure brings new challenges. As noted last meeting, if all UEs perform the switch and trigger random access at the same time, a congestion of the random-access channel may probably happen. Thus, if RAN2 finally decides to reject proposal 1 and support RACH-based access, this problem needs to be addressed and the previous agreement that all UEs perform the switch at the same time (t-Service) needs to be revisited.

[bookmark: _Toc163203239]If RACH-based access is agreed, revert the previous agreement which mandates all UEs to switch cell upon t-Service since it will cause RACH congestion.

A straightforward way to resolve the newly introduced problem of a random-access signalling storm is to make the time of switch deterministic without additional per-UE signalling. In this way, UEs will transition to the target cell in a spread and ordered manner during the overlap period. This ensures a smooth transition between satellites and diminishes the chances of resource congestion. This solution was already presented in [2].

[bookmark: _Toc163203240]If RACH-based access is agreed, UE derives the UE-specific switch time based on a (pre)configured rule without dedicated signalling.

3	Conclusions
[bookmark: _In-sequence_SDU_delivery]In the previous sections, we have presented the following observations: 
Observation 1	From a RRC specification perspective, there is no need to differentiate between DL synchronization acquisition and application.

Based on the discussion in the previous sections, we propose the following: 
Proposal 1	A RACH-based solution to access the target cell during satellite switch with re-synchronization is down prioritized in Release 18.
Proposal 2	If RACH-based access is agreed, revert the previous agreement which mandates all UEs to switch cell upon t-Service since it will cause RACH congestion.
Proposal 3	If RACH-based access is agreed, UE derives the UE-specific switch time based on a (pre)configured rule without dedicated signalling.
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