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1	Introduction
In the past meetings, the followings were agreed [1, 2]:

in RAN2 #125,
Agreements:
1. 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 
2. 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.
3. We don’t introduce the support for configuring and reporting measurements on the target cell (from target satellite) in the soft switch case 
4. RAN2 understands that the NW is not expected to configure PDD reporting between serving and target satellites involved in the satellite switch
5. 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)
6. 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)

in RAN2 #125-bis,
Agreements:
1. For satellite switch with resync, as legacy, PDCCH order CFRA and CBRA can be used for UL sync with the target satellite when TAT is expired.
2. For satellite switch with resync, PDCCH order CFRA can be used for UL sync with the target satellite regardless of TAT status.
3. Add the sentence “For the resynchronization to the target satellite, random access can be triggered by a PDCCH order.” in stage-2 section of Satellite switch with re-synchronization.

In the satellite switch with re-sync, the service link is changed after the satellite switch. Therefore, the satellite switch may have impact on beam alignment in the service. However, beam management for satellite switch with re-sync is missing in the current Rel-18 specifications and RAN2 has not discussed it yet.
[bookmark: _Hlk166071429]In this paper, we would like to point out the need for beam management for the satellite switch with re-sync and propose that RAN2 discuss it.

[bookmark: _Ref178064866]2	Discussion
2.1	An observation on beam alignment after the satellite switch
Before discussing beam management for satellite switch with re-sync, we would like to see whether the beam alignment in the service link changes after the satellite switch.

[image: ]
[bookmark: _Hlk166238038]Figure 1. An example of satellite switch with re-sync that may require a similar beam alignment after the satellite switch

Figure 1 illustrates an example that the satellite switch may require a similar beam alignment after the switch. In this example, the satellite switch occurs when the target satellite is near the source satellite. However, the example in figure 1 does not cover all cases of the satellite switch.
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Figure 2. Another example of satellite switch with re-sync that requires a different beam alignment after the satellite switch

Figure 2 shows another example that has been considered in RAN2 as a typical example of satellite switch with re-sync. In this example, the required beam alignment is obviously different from that is used before the satellite switch.
In either case, the serving satellite is changed after the satellite switch, which means not only the feeder link but also the service link is physically changed. Therefore, even though there is a case that can have a similar beam alignment, a different beam alignment is usually required after the switch.

[bookmark: _Toc166243854]After the satellite switch, the desired beam alignment in the service link is highly likely to change.

2.2	Discussion on the need for beam management for satellite switch with re-sync
The current Rel-18 specifications specify nothing about beam management designed for the satellite switch with re-sync. Thus, if beam alignment is required after the satellite switch, random access immediately after the satellite switch needs to be performed.
Recalling the previous RAN2 #125 agreement of “All UEs supporting satellite switch with resync shall be able to perform satellite switch with re-sync without RACH” [1], beam alignment immediately after RACH-less satellite switch is not possible because the satellite switch is performed without random access.

[bookmark: _Toc166243855]In RACH-less satellite switch with re-sync, beam alignment immediately after the satellite switch is not supported under the current Rel-18 spec.

In the previous Ran2 #125-bis meeting [2], random access can be triggered by NW (PDDCH order). For the PDCCH order, each UE needs to monitor PDCCH immediately after the satellite switch. However, a UE may fail to monitor PDDCH after the satellite switch. This is because, as we observed, the desired beam alignment in the service link is highly likely to change and thus the radio channel assumed for PDCCH decoding changes accordingly. Failure of receiving PDCCH order results in failure in NW-triggered random access.
Dynamic-grant RACH-less handover had the same problem and dg-beam is adopted to solve the problem. dg-beam is provided to a UE in the source cell and the UE utilizes SS/PBCH block indicated by dg-beam in the target cell for PDCCH monitoring.

[bookmark: _Toc166243856]In RACH-based satellite switch with re-sync, PDCCH order may not be properly delivered to a UE because the UE may fail to monitor PDCCH after the satellite switch under the current Rel-18 spec.

We think unwanted service link transmission errors caused by beam alignment error is inevitable after the satellite switch under the current specifications. Accordingly, support of beam management for the satellite switch with re-sync is required. However, the support seems to have an impact on the current specifications and thus discussion about the support is expected to take some time. Therefore, discussion about technical details needs to be followed by discussion on the need for the beam management.

[bookmark: _Toc166243857]RAN2 discuss the need for beam management for RACH-based and RACH-less satellite switch with re-sync.
[bookmark: _GoBack]
3	Conclusions
In this paper, the following observations are made: 
Observation 1	After the satellite switch, the desired beam alignment in the service link is highly likely to change.
Observation 2	In RACH-less satellite switch with re-sync, beam alignment immediately after the satellite switch is not supported under the current Rel-18 spec.
Observation 3	In RACH-based satellite switch with re-sync, PDCCH order may not be properly delivered to a UE because the UE may fail to monitor PDCCH after the satellite switch under the current Rel-18 spec.

In this paper, we propose the followings:
Proposal 1	RAN2 discuss the need for beam management for RACH-based and RACH-less satellite switch with re-sync.
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