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1	Introduction
In this contribution, we’d like to discuss the Support of Regenerative payload according to the following WID [1].[bookmark: _Hlk153358806]Support of regenerative payload [RAN3, RAN2, RAN4]
· Specify the support of gNB on board in TS 38.300
· Specify, if needed, any necessary enhancements related to the intra and inter-gNB mobility, especially for Xn interface over feeder link or over ISL. [RAN3]
· Note: if any additional necessary stage-3 specifications impact for e.g. NGAP is identified, RAN3 will handle it.



In regenerative payload, if the gNB is on the satellite, and the core network functions are on ground, in non-GEO case, the connection between the satellite-gNB and on-ground AMF is frequently changed due to the feeder link change. The following issues needs to be discussed in RAN3:
- NG/Xn connection handling
- UE context handling 
- Identities handling
2	Discussion
Issue 1, NG/Xn connection handling
The NG connection is between gNB on satellite and AMF on ground, while the Xn connection is either between satellite-gNBs or between satellite-gNB and on-ground gNB.
[bookmark: _Hlk162966698]For NG connection, if the connected AMF is not available after feeder link switch, as it relates to connected UEs’ experience, RAN3 needs to discuss how to handle the changed NG connections. In existing mechanisms, the procedures for the NG setup, update, reset and status indication have been specified, but they do not support NG connection handling in case of non-GEO in regenerative payload. We think the following options can be considered to address the issue.
· Option 1, release the NG connections if the connected AMF is not available, and setup the NG connection when the AMF is available
· Option 2, suspend the NG connections and resumes the connection.
If Option 1 is chosen, a NG removal procedure must be introduced. Option 2 is more suitable for scenarios where connection changes occur regularly, such as in satellite cases. When the NG connection suspends, both the gNB and AMF should retain their node-level context but refrain from communication until the connection resumes
Proposal 1, RAN3 to discuss how to handle the NG connections when the connected AMF is not available after feeder link switch, and further discuss the following options.
- Option 1, release the NG connections if the connected AMF is not available, and setup the NG connection when the AMF is available
- Option 2, suspend the NG connections and resumes the connection.
For Xn connection, it may be changed due to the movement of the satellite. In existing mechanism, Xn Setup, Xn Removal procedure are specified, they can be used to setup/release Xn dynamically in case of regenerative payload.  
Proposal 2, the Xn Setup and Removal procedure can be re-used to setup/release Xn connection in case of regenerative payload.
Issue 2, UE context handling
If the AMF is changed after feeder link switch, e.g. gNB1 connects AMF1 via GW1 before feeder link switch, and gNB1 connects AMF2 after feeder link switch, if there’re connected UEs that are served by gNB and AMF1, how to handle the UE context after the feeder link switch needs to be discussed.  
- Option 1, the satellite gNB release the UE context and send it to RRC_IDLE mode, which is simple but may lead to bad UE experience.
- Option 2, the satellite gNB initiates NG based handover to change the serving AMF that can be connected after feeder link switch, as shown in figure 1. For this case, as the serving gNB and serving cell is not changed, there may be no change or update in Uu, which does not impact UE and cost radio resources.
- Option 3, the satellite gNB initiates Xn based handover to change the serving gNB that can be connected to the same AMF or AMF domain, as shown in figure 2.
[image: ]
Figure 1 NG based handover
[image: ]
Figure 2 Xn based handover
[bookmark: _GoBack]To make sure the UE experience, we think option 2 and option 3 can be further discussed by reusing existing handover procedures.
Proposal 3, RAN3 to discuss how to handle UE context if the serving AMF is not available after feeder link switch, initiate NG-based handover or Xn-based handover can be considered as baseline.
[bookmark: _Hlk163481213]Issue 3, Identities handling
In Non-GEO Satellites, due to their orbital movement, their satellite beams cover different portions of that area. Two scenarios for associating logical network identifiers with physical satellite beams had been studied in TR38.821 [2]:
Stationary Identifiers on Ground: Continuously reconfigure the association between physical satellite beams and logical cells so that the same gNB ID, cell ID, and TAC are always linked to the same geographical area.
Moving Identifiers on Ground: Fix the association between physical satellite beams and logical cells, allowing the gNB ID, cell ID, and TAC to follow the satellite beam(s) and “sweep” across the coverage area.
In R17, for transparent payload, mapped cell ID is introduced to solve the issue. According to TS 38.300, the mapping between Mapped Cell IDs and geographical areas is configured in the RAN and Core Network, and the mapped cell ID is used in the following cases:
-  The Cell Identity indicated by the gNB to the Core Network as part of the User Location Information;
- The Cell Identity used for Paging Optimization in NG interface;
- The Cell Identity used for Area of Interest;
- The Cell Identity used for PWS.
If mapped cell ID is reused in regenerative, the difference is that the mapped cell ID include the gNB ID which is fixed on ground in case of the transparent payload, while in case of the regenerative payload, whether the gNB ID is stationary or moving needs to be further discussed. If stationary gNB ID is used, the gNB ID of the satellite should be updated. If moving gNB ID is used, the mapped cell ID may not work.
Proposal 4, RAN3 discuss whether mapped cell ID can be reused in regenerative payload. 
Proposal 5, if mapped cell ID is reused, RAN3 needs to discuss whether the gNB ID of the satellite gNB is stationary or moving.
3	Conclusion
Based on the discussion, we have the following observations and proposals. 
NG/Xn connection handling
Proposal 1, RAN3 to discuss how to handle the NG connections when the connected AMF is not available after feeder link switch, and further discuss the following options.
- Option 1, release the NG connections if the connected AMF is not available, and setup the NG connection when the AMF is available
- Option 2, suspend the NG connections and resumes the connection.
Proposal 2, the Xn Setup and Removal procedure can be re-used to setup/release Xn connection in case of regenerative payload.
UE context handling 
Proposal 3, RAN3 to discuss how to handle UE context if the serving AMF is not available after feeder link switch, initiate NG-based handover or Xn-based handover can be considered as baseline.
Identities handling
Proposal 4, RAN3 discuss whether mapped cell ID can be reused in regenerative payload. 
Proposal 5, if mapped cell ID is reused, RAN3 needs to discuss whether the gNB ID of the satellite gNB is stationary or moving.
4	Reference
[1]	RP-240775, Revised WID: Non-Terrestrial Networks (NTN) for NR Phase 3
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