3GPP TSG-RAN WG3 #123bis
R3-241607
15 April – 19 April 2024
Changsha, China
Agenda Item:
14.3
Source:
Qualcomm Incorporated
Title:
Discussion on NG Signaling impacts for NR NTN Regenerative Payload
Document for:
Agreement
1 Introduction

In this paper, we discuss the NR NTN WID objective on architecture for Regenerative payload and potential NG signaling impacts due to satellite gNB movement.
	RP-240775 New WID: Non-Terrestrial Networks (NTN) for NR Phase 3
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.


2 Discussion

2.1 Architecture for Regenerative Payload
The solutions proposed in SA2 for Regenerative architecture has 2 categories – one is with Intermediate IWF (proxy node) on the ground, and another is without proxy node. 
The advantage with Proxy node (IWF) solution is that it abstracts the satellite movement over NG interface and the NG signaling impacts on 5GC will be minimized. IWF uses existing NGAP signaling to communicate to the AMF.
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Alternatively, for without proxy node solutions, the NG interface signaling between satellite gNB and 5GC due to the mobility of gNB needs to be handled. This will have more impact on AMF and gNB for handling additional NG based signaling due to gNB mobility.  

Observation 1: Intermediate IWF (proxy node) on the ground abstracts and reduces the NG signaling impacts due to satellite movement. 

Proposal 1: RAN3 to discuss and agree IWF (proxy node) based solutions for architecture for Regenerative payload.
For Transparent payload NTN architecture in Rel17 and Rel18, it was decided not to consider split gNB which was captured in the chair’s notes. For Regenerative payload, RAN3 need to decide if RAN3 takes the same approach as Rel17 and Rel18 or consider split gNB for Regenerative architecture. 

Proposal 2: RAN3 to discuss if split gNB should be considered for Regenerative payload and capture the decision in the specifications accordingly.
2.2 NG Connection Management
With the gNB on board, the NG connection to the ground AMF keeps changing. In order to minimize the NG signaling impacts, gNB on satellite and AMF can establish NG setup as the path of the gNB and the ground AMFs providing the service to the same geographic area covered by satellite gNB is fixed. When the gNB moves out of the AMF geographic coverage area, gNB can deactivate the connection and when it comes back into the geographic coverage of the AMF, gNB can activate the connection.
Advantages:

· The NG connection context remains intact in both gNB and AMF as the context must be re-established again due to fixed path of the satellite movement. Reduces connection latency and connection failures.
· No new NG messages are needed. Existing NG setup and NG Configuration Update procedures can be used with some additional enhancements.
Alternatively, gNB can do a fresh NG setup every time it comes into the geographic coverage area of AMF and perform NG connection release when it moves out the AMF geographic coverage.

Disadvantages:

· Increases the NG connection latency to perform a fresh NG setup.
· New NG Release message needs to be introduced.
Observation 2: The Path of the gNB on satellite is fixed. Hence the AMFs to which NG connection will be established is known.

Proposal 3: When the gNB moves out of a particular geographic area of AMF’s coverage area, gNB can suspend the NG connection and when it comes back into the geographic area coverage of the same AMF, gNB can resume NG connection to reduce NG connection latencies.
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2.3 TAC Update

Since the TAC is associated with a geo location, the satellite gNB needs to update the TAC in SIB1 every time it covers a different geographical area. gNB shall broadcast the updated TAC in the SIB1 and also perform Config Update procedure towards AMF to update the AMF with the new TAC the gNB is providing coverage. Updated TAC is needed at the AMF for Paging, Warning messages, MRL etc.
Observation 3: TAC is associated with a geographical location and due to the movement of the satellite gNB, the gNB needs to update the TAC.

Proposal 4: gNB updates the AMF with the new TAC value due to the satellite movement via NGAP RAN Configuration Update procedure.

3 Summary
Based on the above discussion the following Observations and Proposal are made 
Architecture for Regenerative Payload:

Observation 1: Intermediate IWF (proxy node) on the ground abstracts and reduces the NG signaling impacts due to satellite movement. 

Proposal 1: RAN3 to discuss and agree IWF (proxy node) based solutions for architecture for Regenerative payload.

Proposal 2: RAN3 to discuss if split gNB should be considered for Regenerative payload and capture the decision in the specifications accordingly.

NG Connection Management:
Observation 2: The Path of the gNB on satellite is fixed. Hence the AMFs to which NG connection will be established is known.

Proposal 3: When the gNB moves out of a particular geographic area of AMF’s coverage area, gNB can suspend the NG connection and when it comes back into the geographic area coverage of the same AMF, gNB can resume NG connection to reduce NG connection latencies.

TAC Update:
Observation 3: TAC is associated with a geographical location and due to the movement of the satellite gNB, the gNB needs to update the TAC.

Proposal 4: gNB updates the AMF with the new TAC value due to the satellite movement via NGAP RAN Configuration Update procedure.
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