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Introduction

As indicated in last meeting report in [1], several issues related to PCI unchanged function has been postponed to this meeting, which will be discussed in the contribution, considering also LSs from RAN1 and RAN4 in [2][3].
Discussion
On reference point of ssb-TimeOffset
	Proposal 3
The ssb-TimeOffset within the SatSwitchWithReSync IE indicates the time offset between the SSB from source and target satellite at the gNB (instead of at the UL time synchronization reference point).

We can come back to this in the next meeting


SSB-TimeOffset is introduced to indicate UE the source/target SSB difference in time domain, so that UE can knows when to measure the SSB of target satellite. And there are two options to provide this SSB offset timing:

Option 1: SSB offset is provided assuming source SSB at UL RP of source satellite and target SSB at UL RP of target satellite
Option 2: SSB offset is provided assuming source SSB at source gNB and target SSB at target gNB
For option 1, NW provided timing offset has already takes into account the delay between UL RP and gNB, while the propagation delay between UL RP and UE’s location is handled by UE’s side to drive the actual transmission timing of target SSB. And for option 2, the NW provide SSB transmission timing is assuming SSB at gNB, while the whole propagation delays will be considered by UE to calculate the actual SSB timing of target satellite. Similar to smtc clarification, UE needs to derived the actual offset considering the propagation difference, which shall also be captured in the specs. For option 1, UE consider the propagation delay between RP and UE, while for option 2 UE shall consider the propagation delay difference between gNB to UE.  
Both options can work, since UE shall be able to derive the propagation delay from UL RP to UE, and the propagation delay difference between the from UL RP to gNB. From NW’s point of view, assuming the gNB as reference would be preferred, since it is simpler for NW implementation.  
Proposal 1: The RP for provided ssb-TimeOffset is at gNB, and UE shall calculate offset with consideration actual propagation delay. Update the field description ssb-TimeOffset as provided in TP1.  
If option 2 is not agreed, the field description ssb-TimeOffse is still needed to be improved to clarify that UE shall consider source SSB of UL RP of source satellite and target SSB of UL RP of target satellite. 
Proposal 2: If P1 is not agreed, then the field description ssb-TimeOffset is updated clarify the SSB offset is provided per UL RPs from both source and target, and UE shall calculate offset with consideration actual propagation delay. Update the field description ssb-TimeOffset as provided in TP2. 

On DL synchronization timing in soft satellite switch
	RAN2#125 
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.


RAN2 has reached above agreements for soft satellite switch, furthermore two LSs have been received from RAN1 and RAN4 on the feasibility of UE to perform DL sync to target while maintaining UL/DL connection with source between t-serviceStart and t-service:

	Cited from RAN1 reply LS:

From RAN1 perspective, it is feasible that a UE supporting soft satellite switch can start synchronizing to the DL of the SpCell served by the target satellite while still being connected to the source satellite under the following conditions:

UE’s reception time of SSB from source satellite and reception time of SSB from destination satellite are not overlapped. (A proper SSB time offset configuration may be required to avoid overlap due to large differential delay.) 

If UE’s capability supports maintaining DL synchronization with two satellites.

Otherwise, it is infeasible.

	Cited from RAN4 reply LS:

It is feasible that a soft satellite switch capable UE can perform downlink synchronization with the target NGSO satellite and keep the connection (DL and UL) with the source NGSO satellite simultaneously under the following conditions.

Only if SSBs from the two satellites are spaced apart from each other at least by 1 OFDM symbol in the time domain at UE Rx side.

If the UE starts synchronization to a different satellite from T-ServiceStart, scheduling restriction is expected, if:
the UE is not capable of parallelMeasurementWithoutRestriction-r17, or
the UE is not capable of simultaneousRxDataSSB-DiffNumerology but the SSB has a different SCS than PDCCH/PDSCH
Note: RAN4 is investigating how to minimize the duration of the scheduling restriction.


In R1 and R4’s reply LS, they confirms that it is feasible for UE to start DL sync to target while maintaining connections to source as long as two conditions are fulfilled:

The SSBs are not overlapped. 
UE is capable of maintaining DL sync to both target and source satellite
The first condition is guaranteed by introduction of ssb-TimeOffset.While the second conditions can rely to existing UE capability (i.e., parallelMeasurementWithoutRestriction-r17 and simultaneousRxDataSSB-DiffNumerology) as indicated by RAN4. It is noticed that in current RRC specs, UE supporting soft satellite switch can performs DL sync from time indicated from t-serviceStart to t-service, which covers both UE capable or incapable of acquiring DL sync while connecting to source. Therefore RAN2 specs are now aligned with R1/R4 LSs, there is no need for further update. 
Observation 1: RAN1/RAN4 reply LS confirms the it is feasible to starts perform DL sync to target while remaining connections to source, which is aligned with RAN2 agreements and RRC specs.
On RACH-based PCI unchanged
	RAN2#125
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)

=> 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


RAN2 has discussed whether to have additional trigger for NW to trigger RACH for unchanged PCI , and could not reach consensus. For supporting camps, the main reasoning is that the TA variance maybe significant so that RACH is essential for UE to adjust TA. In our understanding, the TA variance issue can be addressed in several existing RAN2 approaches. 

For example, cell specific Koffset will be used after performing satellite switch to avoid mismatch between the scheduling offset and UE TA. Also TAR can be used for triggering RACH if UE has been configured with TA threshold for TA report and there are no available UL resource for transmission. In this case, if SR triggered by TAR is allowed, and there is no PUCCH resource, the RACH will autonomously be triggered. This method can also limit the number of RACH triggered, since for UE with small TA variance there is no need to trigger RACH. Also PDCCH order can also be considered as alternative approach for NW to trigger RACH. 

If the intention is to allow NW to trigger all UE in connected mode to initiate RACH to target satellite at the same time, then solutions might be needed to address the RACH resource congestion, which may not be able to finished in limited time. Considering there is no serious issue identified for RACH-less satellite switch with resync, it is preferred to rely on existing mechanism instead of introducing new triggers. 
Proposal 3: For satellite switch with resync, existing mechanism (e.g., PDCCH order) can be used to trigger RACH, there is no need to introduce new RACH trigger. 
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

ssb-Timeoffset clarification
Proposal 1: The RP for provided ssb-TimeOffset is at gNB, and UE shall calculate offset with consideration actual propagation delay. Update the field description ssb-TimeOffset as provided in TP1.  
Proposal 2: If P1 is not agreed, then the field description ssb-TimeOffset is updated clarify the SSB offset is provided per UL RPs from both source and target, and UE shall calculate offset with consideration actual propagation delay. Update the field description ssb-TimeOffset as provided in TP2. 

Soft satellite switch timing clarification
Observation 1: RAN1/RAN4 reply LS confirms the it is feasible to starts perform DL sync to target while remaining connections to source, which is aligned with RAN2 agreements and RRC specs.

RACH-based satellite switch with resync
Proposal 3: For satellite switch with resync, existing mechanism (e.g., PDCCH order) can be used to trigger RACH, there is no need to introduce new RACH trigger. 
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TP1 for P1

	satSwitchWithReSync field descriptions

	ssb-TimeOffset
Indicates the time offset between the SSB from source and target satellite at the gNB. It is given in number of subframes. The offset is based on the assumption that the gNB-UE propagation delay difference between the serving cell and the future serving cell served by the target satellite equals to 0 ms, and UE can adjust the actual offset based on the actual propagation delay difference.


TP2 for P2
	satSwitchWithReSync field descriptions

	ssb-TimeOffset
Indicates the time offset between the SSB from source at source satellite at the source uplink time synchronization reference point and the SSB from target satellite at the target uplink time synchronization reference point. It is given in number of subframes. The offset is based on the assumption that the UL RP-UE propagation delay difference between the serving cell and the future serving cell served by the target satellite equals to 0 ms, and UE can adjust the actual offset based on the actual propagation delay difference.



