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1 Introduction
In the RAN2#125bis meeting, RAN2 discussed the mobility issues for regenerative payload as proposed by the following contribution and achieved no progress.
	R2-2402808	Discussion on regenerative payload	Qualcomm Incorporated	discussion	Rel-19	NR_NTN_Ph3-Core
Observation 2.	The satellite switch with resync feature may be supported in regenerative payload architecture.
-	Ericsson thinks this would not work
-	QC thinks we could at least consider hard satellite switch
-	Thales supports this even if thinks we need to address the security problem and possibly revise the feature
-	Apple thinks that we would need to modify the procedure
-	CMCC think the same PCI could be maintained across satellite and not require security key changes
We can continue the discussion on this in the next meeting


In this contribution, we will discuss the mobility for regenerative payload architecture and give our views.
2 Discussion 
[bookmark: OLE_LINK2]2.1 Background of satellite switch with resync in Rel-18
In Rel-18, soft/hard satellite switch with resync is introduced to reduce HO signaling, with which L3 mobility for UEs in the cell by maintaining the same PCI on the geographical area covered by the quasi-Earth fixed beam can be avoided. Furthermore, UE only needs to perform synchronization with the new target to avoid L3 message transmission.


Figure 1: quasi-earth fixed cell without PCI changing under transparent payload
Observation 1: Satellite switch with resync in Rel-18 is only applied to intra-gNB case under transparent payload architecture.
2.2 Potential issue of satellite switch with resynch for regenerative payload
Satellite switch with resync is only applied to the transparent payload in Rel-18. In the last meeting, RAN2 had an initial discussion on whether this procedure can be extended to the regenerative payload case, as shown in Figure 2. 


Figure 2: quasi-earth fixed cell without PCI changing under regenerative payload
The following shows the potential impact if the satellite switch with resync is supported for regenerative payload:
· Context relocation via ISL
· In Rel-18, the satellite switch with resync is only applied to the intra-gNB case, i.e., there is no gNB change during the satellite switch. However, if this procedure is applied to the regenerative payload, the UE context should be transferred between two different gNBs/satellites via ISL. In the legacy mechanism, UE context relocation is only performed in specific procedures, e.g., HO preparation, RRC resume, and RRC re-establishment. A new trigger for UE context relocation may be needed to support the satellite switch with a resync procedure under regenerative payload. When/How to retrieve UE context is in the scope of RAN3.
· NG connection update
· In Rel-18, there is no gNB change during the satellite switch. Then, no NG connection update is needed. However, in the regenerative payload, onboard gNB IP addresses are different if the two satellites belong to the same AMF. Then, NG connection update is needed when the satellite with regenerative payload switches over. When/How to trigger the path switch for intra-AMF cases is in the scope of RAN3. In the case of two satellites belonging to different AMFs, how to realize the UE NAS context relocation between different CN nodes is up to RAN3 and SA2.
· Security handling
· In the legacy mechanism, when the serving gNB of a UE changes, AS security key update is mandatory. The Next Hop NCC parameter for deriving new key is carried in the RRC message, e.g., RRC reconfiguration, RRC reestablishment. However, the main advantage of satellite switch with resync is that no L3 message transmission is needed. If RRC message for AS security update is needed during the satellite switch with resync for regenerative case, this will not align with the original design of the satellite switch with resync procedure. If RRC message for AS security update is not needed in this case, SA3 work is needed to evaluate whether this will cause any security issues.
· PCI/SSB detection
· In Rel-18, both hard and soft satellite switches with resync are supported. For hard satellite switch with resync, the network guarantees the SSB from the source satellite will not be simultaneously received with SSB from the target satellite. With this, the issue of PCI confusion and interference is avoided. This may also be feasible under satellite switch with resync for regenerative payload. However, for soft satellite switch with resync, two satellites representing two cells have the same PCI simultaneously leading to PCI collision and/or interference. In Rel-18, this is solved by configuring SSB time offset to make UE detect the SSB with the same SSB index via different satellites at different time points. For the regenerative payload case, the two gNBs may have to negotiate the SSB configuration via different satellites to provide suitable SSB time offset via SIB, which may bring RAN2/3 impact. Furthermore, RAN4 may also need to evaluate whether UE can perform inter gNB measurement while UE is connected to the source gNB on board.
[bookmark: OLE_LINK5]Per the analysis above, there are huge impacts on multiple WGs, which makes it not easy to pursue the feature of satellite switch with resync in the Rel-19 timeline. Additionally, based on R19 NR NTN WID, RAN2 shall focus on the stage 2 spec change. From our perspective, any stage 3 enhancement should be triggered by other WGs.
[bookmark: OLE_LINK1]Observation 2: Support of satellite switch with resync under regenerative payload has huge impacts on other WGs, which is not easy to pursue in the Rel-19 timeline.
Proposal: RAN2 will not further discuss satellite switch with resync for regenerative payload in Rel-19 unless it is requested by other WGs.
3 Conclusion
In this contribution, we discussed the mobility for regenerative payload architecture and gave our observations and proposal as follows.
Observation 1: Satellite switch with resync in Rel-18 is only applied to intra-gNB case under transparent payload architecture.
Observation 2: Support of satellite switch with resync under regenerative payload has huge impacts on other WG, which is not easy to pursue in the Rel-19 timeline.
Proposal: RAN2 will not further discuss satellite switch with resync for regenerative payload in Rel-19 unless it is requested by other WGs.
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