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Abstract: This pCR provides a conclusion for KI#1 to support regenerative-based satellite access.
1. Introduction/Discussion
When the gNB/eNB leaves an area served by an AMF/MME (e.g. when setting over the horizon), the eNB/gNB should notify the AMF/MME. Whether existing interface management procedure(s) can be re-used or new procedure(s) is needed is to be determined by RAN3 and we assume that RAN3 will determine an existing mechanism can be used.
When soft or hard feeder link switching happens, existing procedures can be reused. There are no normative impacts to SA2 specifications due to this.
It is assumed that the AMF/MME can treat the Mapped Cell IDs as per Rel-17.
Core Network can determine that regenerative satellite access is being by network implementation, e.g. based on access type, the eNB/gNB used, satellite backhaul category etc., and no new RAT Types are introduced.
The Link Layer Proxy (LLP) in solution#9 can be deployed in the Core Network on the ground to eliminate impacts to existing EPC/5GC (e.g., MME/AMF) caused by regenerative-based satellite access. The following text (written for 5GC, but can easily be seen how it translates for EPC) shall be documented in an informative annex of TS 23.501:


Figure 1: LLP deployed within existing 5GC
A deployment may use a Link Layer Proxy (LLP), e.g. as described in solution#9, as an implementation option with no normative changes required, to minimise the impacts of regenerative satellite access to 5GC/EPC, documented in an informative annex in 5GC/EPC. The informative annex will document the following LLP characteristics:
[bookmark: _Hlk166681881]-	The LLP acts as an GTP-U tunnel endpoint between RAN and UPF/P-GW.
-	NG/S1-AP enhancements for regenerative satellite access are used between the LLP and gNB/eNB only.
-	Non UE-associated messages between on-board RAN and the AMF are handled by the LLP as follows:
-	For non UE-associated Interface Management related NG/S1-AP messages between a gNB/eNB and AMF/MME, they are terminated/initiated by the LLP, including NG/S1AP Setup, NG/S1AP Configuration Update, etc.
-	For non UE-associated Configuration Transfer related NG/S1-AP message (who’s contents is relayed by AMF/MME transparently), they are relayed by LLP without involving the AMF/MME, including Uplink/Downlink RAN Configuration Transfer, etc.
-	For other non UE-associated NG/S1-AP messages between RAN and AMF/MME, they are relayed by the LLP and the LLP replaces RAN node ID, if there is any, with LLP IDs (with same format of RAN node IDs).
-	UE associated NG/S1-AP messages between on-board RAN and the AMF/MME are relayed by the LLP and the LLP replaces RAN node IDs with LLP IDs (with same format of RAN node IDs), RAN UE NGAP IDs with and LLP UE NGAP IDs, user plane tunnel information, if there is any, with LLP user plane tunnel information.
-	Paging messages from an AMF/MME are sent by the LLP to gNB/eNBs on satellites which cover the TAIs in the paging message.
-	Xn and N2 handover procedures are reused and the LLP does not replace Target ID in HANDOVER REQUIRED with the LLP.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-29.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all new) * * * *
[bookmark: _Toc151701872][bookmark: _Toc157597099][bookmark: _Toc158029092][bookmark: _Toc161139182][bookmark: _Toc148441198][bookmark: _Toc22214914][bookmark: _Toc23254047][bookmark: _Toc151176064][bookmark: _Toc146636846][bookmark: _Toc164701473][bookmark: _Toc164701116]8	Conclusions
8.1 	Conclusion for KI#1 Support of Regenerative-based satellite access
[bookmark: _Hlk166162864]The conclusion for supporting gNB/eNB on-board the satellite is based on the following principles:
-	It is assumed that the existing interface management procedure can be reused to handle the N2 and S1 connections in the Core Network when the gNB/eNB leaves an area served by an AMF/MME (e.g. when setting over the horizon). 
-	In case of gNB/eNB IP address change due to soft feeder link switch, it can be supported using existing procedures. There are no normative impacts to SA2 specifications due to this.
-	The case of hard feeder link switching can be supported using existing procedures by the eNB/gNB releasing UEs to (E)CM_IDLE before changing NTN gateway, or by using existing load balancing and/or handover procedures based on the deployment.
-	It is assumed that the AMF/MME can treat the Mapped Cell IDs as per Rel-17.
-	It is assumed that the Core Network can determine, if required, that regenerative satellite access is being by network implementation, e.g. based on access type, the eNB/gNB used, satellite backhaul category etc., and no new RAT Types are introduced.
-	A deployment may use a Link Layer Proxy (LLP), e.g. as described in solution#9, as an implementation option with no normative changes required, to minimise the impacts of regenerative satellite access to 5GC/EPC, documented in an informative annex in 5GC/EPC. The informative annex will document the following LLP characteristics:
[bookmark: _Hlk166681872]-	The LLP acts as an GTP-U tunnel endpoint between RAN and UPF/P-GW.
-	NG/S1-AP enhancements for regenerative satellite access are used between the LLP and gNB/eNB only.
-	Non UE-associated messages between on-board RAN and the AMF are handled by the LLP as follows:
-	For non UE-associated Interface Management related NG/S1-AP messages between a gNB/eNB and AMF/MME, they are terminated/initiated by the LLP, including NG/S1AP Setup, NG/S1AP Configuration Update, etc.
-	For non UE-associated Configuration Transfer related NG/S1-AP message (who’s contents is relayed by AMF/MME transparently), they are relayed by LLP without involving the AMF/MME, including Uplink/Downlink RAN Configuration Transfer, etc.
-	For other non UE-associated NG/S1-AP messages between RAN and AMF/MME, they are relayed by the LLP and the LLP replaces RAN node ID, if there is any, with LLP IDs (with same format of RAN node IDs).
-	UE associated NG/S1-AP messages between on-board RAN and the AMF/MME are relayed by the LLP and the LLP replaces RAN node IDs with LLP IDs (with same format of RAN node IDs), RAN UE NGAP IDs with and LLP UE NGAP IDs, user plane tunnel information, if there is any, with LLP user plane tunnel information.
-	Paging messages from an AMF/MME are sent by the LLP to gNB/eNBs on satellites which cover the TAIs in the paging message.
-	Xn and N2 handover procedures are reused and the LLP does not replace Target ID in HANDOVER REQUIRED with the LLP.
* * * * End of changes * * * *
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