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1. Introduction

In RAN2 #114e and #115e, the agreements for time/timer based NTN CHO include [1][2]:
(RAN2 #114) Agreements:

· CHO time trigger event is defined as time duration [t1, t2] associated for each CHO candidate cell. The UE shall execute CHO to that candidate cell during the time duration, if all other configured CHO execution conditions will apply and there is only one triggered candidate cell.
(RAN2 #115) Working Assumptions:

· UE is allowed to perform HO only during T1 to T2.
And the agreements for location based NTN CHO include:
 (RAN2 #114) Agreements via email:

1.
Support CHO location trigger as the distance between UE and a reference location which may be configured as the serving cell reference location or the candidate target cell reference location. FFS if combination can be allowed.

2.
The reference location for the event description is defined as cell center.
(RAN2 #115) Working Assumptions:

· Combination of serving and target cell reference location is supported for location report trigger event and for CHO location trigger.
For NTN cells served via non-GEO satellites, frequent handover and intensive control plane signallings for CHO configuration may affect the resource efficiency for user plane data transmission and impact data throughput.
In this contribution, we discuss the information required for handover and propose to reduce data interruption during handover by introduce a proxy gNB.

2. Discussion
2.1
Control plane signalling 
In TN environment, the serving cell of a RRC_CONNECTED state UE may decide to configure conditional handover for the UE according to measurement control and the measurement report of the UE. Majority of handover required for a UE caused by UE mobility.
In NTN environment when a NTN cell is performed via a non-GEO satellite, handover would be required for a CONNECTED UE when the serving cell is moving away the location of the UE, when feeder link switch of the serving cell, and/or when service link change of the serving cell. 

Frequently handover and intensive control plane signallings for handover configuration in NTN may affect the resource for user plane data transmission and impact data throughput.
Observation 1: Many control plane signallings among serving cell, target cell and UE in the handover duration may impact user plane data throughput.
NTN support CHO time trigger and CHO location trigger events. In order to assist UE performing initial access to the potential target cells, the source cell may include system information of potential target cells in CHO configuration and transmitted by dedicated RRC signaling to the UE. However, not all of the system information is required for performing the handover procedure. 
It is possible to reduce the traffic load of control plane signaling by only include necessary system information in the CHO configuration. To perform initial access successfully with the target cell, information related with initial access should be included in the CHO configuration. Other system information could be transmitted by broadcast, e.g., if the part of system information is common for all UE. Some of the system information could be transmitted to UE by dedicated RRC signaling after handover successfully completed, e.g., the information of neighbor cells.
Observation 2: Initial access related system information should be included in the CHO configuration. Other information may not be provided to UE after handover completion.
Proposal 1: System information for performing initial access to the potential target cells should be provided to UE by dedicated RRC signaling. Other information is not needed to be transmitted for handover preparation. 
2.2
Data forwarding
The source cell of a UE may make CHO decision according to the measurement reports and negotiate with potential target cells for handover preparation. To reduce user plane data interruption during handover, as shown in Figure 1, the source cell may forward user plane data for the UE to potential target gNB(s). 
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Figure 1. Legacy intra-AMF/UPD conditional handover
If the serving cell didn’t forward user data of the UE to the target cell before handover execution, the user data would be forwarded from the serving cell to the target cell after CHO handover completion. The UE may experience data interruption since the data interruption time depends on the NTN inter-gNB propagation latency that could be much longer than the TN inter-gNB propagation latency.

Observation 3: Without early data forwarding, UE may experience user data interruption during NTN handover.

The serving gNB may decide to forward user data to all potential target gNB to reduce user data interruption. However, when UE determines the target cell to handover to, the user data forwarded from the source cell would not be useful to the other potential target gNBs.
Observation 4: For the potential target gNBs other than the target gNB, the early forwarded data of the UE would not be useful.
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Figure 2. Intra-AMF/UPD conditional handover with introducing a proxy gNB
The user data associated with a UE is common to all potential target gNBs. To reduce user data interruption during NTN handover without increasing inter-gNB traffic overhead, it is possible that the serving cell to select a gNB in proximity to the potential target gNBs as a proxy to forward user data. 
As shown in Figure 2, the serving cell may select a potential target gNB as a proxy gNB and perform early data forwarding to the proxy gNB. The RRCReonfiguration message with CHO configuration further includes the information of the proxy cell, such that when the UE performing handover to the target cell, the target gNB could retrieve user data from the proxy gNB in proximity.
Observation 5: User data of a UE can be forwarded to a gNB such that other gNBs can retrieve the user data from the gNB.
Accordingly, it is proposed that RAN2 to introduce a proxy gNB for early user data forwarding to decrease user data interruption during NTN handover.
Proposal 2: RAN2 to introduce a proxy gNB for early user data forwarding for NTN CHO.
3. Conclusion

Based on the discussion, the observations are:
Observation 1: Many control plane signallings among serving cell, target cell and UE in the handover duration may impact user plane data throughput.
Observation 2: Initial access related system information should be included in the CHO configuration. Other information may not be provided to UE after handover completion.

Observation 3: Without early data forwarding, UE may experience user data interruption during NTN handover.
Observation 4: For the potential target gNBs other than the target gNB, the early forwarded data of the UE would not be useful.
Observation 5: User data of a UE can be forwarded to a gNB such that other gNBs can retrieve the user data from the gNB.
And the proposals are:
Proposal 1: System information for performing initial access to the potential target cells should be provided to UE by dedicated RRC signaling. Other information is not needed to be transmitted for handover preparation. 
Proposal 2: RAN2 to introduce a proxy gNB for early user data forwarding for NTN CHO.
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