

SA WG2 Temporary Document
Page 1

3GPP TSG|WG-2 Meeting #162 	S2-2404027
15 - 19 April, 2024, Changsha, China	(Revision of S2-2401921)

Source:	China Telecom, CATT
Title:	Update Solution#32 for addressing the Editor's note
Document for:	Approval
Agenda Item:	19.1
Work Item / Release:	FS_5GSAT_Ph3_ARCH / Rel-19
Abstract: This paper proposes to update solution#32 in 3GPP TR 23.700-29, to handle the serving satellite change. Merged version of unhandled S2-2401921 and S2-2402715 in SA2#161.
1. Introduction/Discussion
This proposal is merged the revision of unhandled contribution (S2-2401921 and S2-2402715) in SA2#161. 
The contribution provides to update solution#32, including:
· [bookmark: _GoBack]P-CSCF subscribes for serving satellite change.
· Support of the serving satellite change, in case of LEO constellations. The EN is removed.
2. Text Proposal
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]It is proposed to add the following revisions of chapter 6.32.1, 6.32.2.2, 6.32.2.4, and 6.32.3, and add new chapter 6.32.2.x and 6.32.2.y in 3GPP TR 23.700-29.
[bookmark: _Toc157597081][bookmark: _Toc157699126][bookmark: _Toc519004414]******************** 1st Change ********************
6.32 Solution #32 for Key Issue #3: Support of UE-satellite-UE communication for IMS services with UPF/AGW inserted on satellites
[bookmark: _Toc158029073][bookmark: _Toc161139104]6.32.1	Description
This solution resolves the Key Issue #3 to support UE-satellite-UE communication for IMS services, and some content can resolve Key Issue #1.
This solution proposes enhancement to both 5GC and IMS, including:
-	Enhance 5GC procedures and functions to transfer and handle the access network information with specific treatment for Regenerative-based satellite access. It is also applicable for Key Issue #1
-	Enhance interactions between 5GC and IMS, enabling 5GC to provide access network information with specific treatment for Regenerative-based satellite access,
-	Enhance IMS procedures and functions to distribute the access network information with specific treatment for Regenerative-based satellite access, enabling IMS to determine the conditions for realizing UE-satellite-UE communication for IMS services,
-	Establish an IMS-influencing traffic routing mechanism, enabling user plane traffic to remain in the satellites.
It is necessary for the 5GC network function UPF, and the IMS component AGW to be deployed to the satellite(s). For some operator, the AGW is necessarily deployed in UE's media path to support some important features, e.g. transcoding, security isolation from IMS core, Lawful Interception.
Considering AGW on board satellites, it is assumed that P-CSCF is pre-configured with satellite constellation information.
In roaming scenario, depends on inter-operator agreement, if the access network of UE can be exchanged between different IMS domains, then this solution can support the roaming scenario.
Editor's note:	How to handle LEO constellations where the satellite changes is FFS.
[bookmark: _Toc157597084][bookmark: _Toc158029077][bookmark: _Toc161139108]******************** 2nd Change ********************
6.32.1.1	Reference Architecture
The examples of network architecture are listed in the Annex C. For this solution, gNBs, UPFs and IMS AGWs are deployed on the satellites. The PSA UPFs for IMS session are on the ground.
IMS AGW can be deployed on each satellite with gNB and UPF, as shown in the Figure 6.32.1-1.


Figure 6.32.1.1-1 : Network architecture with IMS AGW deployed on each satellite
In this figure, the two UEs are served by Satellite 1 and Satellite 2 respectively, and the two serving satellites are connected with ISL. On each satellite, gNB, UPF and IMS AGW are installed. The signalling of UE1 and UE2 goes to the ground IMS network, while the media path between UE1 and UE2 does not go through the ground for UE-Satellite-UE(UE-SAT-UE) communication. The two UEs can be served by a same satellite or different satellites.
The deployment of nodes on the satellite could be flexible, for example, An alternative architecture is to install the common IMS AGWs are installed in some satellites, and the common IMS AGW can serve users that access network from other satellites as shown in Figure 6.32.1-2.



Figure 6.32.1.1-2 : Network architecture with common IMS AGW
For this architecture, the media path between UEs just goes through the common IMS AGW to achieve UE-SAT-UE communication.
******************** 3rd Change ********************
6.32.2.2	Provision of access network information to IMS
In this procedure, the 5G core network can provide the access network information of the UE via regenerative-based satellite access (e.g. RAT type information and/or Serving satellite ID) to IMS. This information is required in IMS to comply with regulatory requirements (e.g. data retention, lawful interception) and determine whether to perform UE-satellite-UE communication IMS services for this UE.
Figure 6.32.2.2-1 describes the general procedure.


Figure 6.32.2.2-1: Provision of access network information to IMS
1.	P-CSCF receives SIP Messages (e.g. Register request, INVITE request, Offer response) from the UE.
2.	P-CSCF invokes Npcf_PolicyAuthorization_Create/Update Request to request the access network information for its served UE, as described in clause 4.16.5.2 of TS 23.502 [3]. The access network information can contain NPLI (Network Provide Location Information) including user location and/or UE Time Zone information, RAT type and serving satellite ID.
	P-CSCF may also use Npcf_PolicyAuthorization_Create/Update/Subscribe service operation to subscribe the serving satellite ID change event.
	Upon the P-CSCF is aware that its served UE accesses via regenerative-based satellite access (e.g. obtained the UE’s RAT type during registration) or the P-CSCF receives the access network information of the peer UE, the P-CSCF can, depending on operator policy, request the UE’s serving satellite ID and subscribe the serving satellite ID change event.
3.	PCF retrieves the access network information. If the PCF has received a subscription for serving satellite ID change notification in Step 2, the PCF subscribes to SMF using the existing procedure
4.	PCF invokes Npcf_PolicyAuthorization_Create/Update Response to report the access network information for the UE.
[bookmark: _Toc157597086][bookmark: _Toc158029079][bookmark: _Toc161139110]******************** 4th Change ********************
6.32.2.4	IMS influence on traffic routing
This procedure is proposed to ensure traffic routing remains in the satellites. It is based on Application Function influence on traffic routing procedures described in clause 4.3.6 of TS 23.502 [3].
-	P-CSCF sends request to influence SMF routing decisions for traffic, by initiating Application Function influence on traffic routing procedures described in clause 4.3.6 of TS 23.502 [3]. P-CSCF may request with DNAI(s) corresponding to the (re)selection AGW(s) and subscribe to user plane management event notifications. This will be performed in the step 9 of the procedure described in clause 6.32.2.3, after P-CSCF determines to provide UE-satellite-UE communication for IMS services for the UE, during relocation of AGW. In this procedure, P-CSCF acts as the AF, and AGW on board satellite acts as the EAS.
-	For the IMS PDU session If SMF accepts this request, the SMF will selects and inserts UPF(s) on board satellite(s) in the data path to act as UL CL UPF and Local PSA UPF and Early/Late Notification may be triggered for the change from the UP path status. The PSA UPF of the IMS PDU session was selected on the ground during the PDU Session Establishment procedure. If SMF rejects this request (e.g. there is no available UPF on board satellite), P-CSCF will stop the (re)selection AGW procedure and keep using the AGW on ground following normal IMS procedures.
After this procedure, the IMS signalling of the UE remains going to the P-CSCF on the ground through PSA UPF on the ground. The media path of the UE goes through UL CL UPF, local PSA UPF and AGW on board satellite(s), and is connected to the AGW of the peer UE. Figure 6.32.2.4-1 shows the IMS Data path for UE-satellite-UE communication.


Figure 6.32.2.4-1: IMS Data path for UE-satellite-UE communication
******************** 5th Change (new)********************
6.32.2.x Support of the serving satellite change
The mobility of LEO/MEO satellites can lead to changes in serving satellites, potentially requiring UL CL UPF and L-PSA UPF and/or AGW relocation. The relocation procedures for MO UE and MT UE can be performed separately. 
The procedure supporting the serving satellite change is based on Edge Relocation described in clause 6.3 of TS 23.548, which refers to the procedures supporting EAS changes and/or PSA UPF relocation. Edge relocation procedures can apply for AGW and/or UPF relocation caused by serving satellite change. In this procedure, P-CSCF acts as the AF, and AGW on board satellite acts as the EAS. The procedures are initiated by P-CSCF or SMF.
· The relocation caused by serving satellite changes can be initiated by P-CSCF, as described in clause 6.3.7 of TS 23.548, e.g. AGW load balance or maintenance, or due to UP path change notification, or due to serving satellite change notification (the procedure of P-CSCF subscription for serving satellite ID change notification is described in clause 6.32.2). During the AGW relocation, P-CSCF updates the corresponding IMS sessions by using the procedure described in clause 6.32.2.y.
· The relocation caused by serving satellite changes can be initiated by SMF, as described in clause 6.3.5 of TS 23.548, e.g. determining whether to relocate UL CL UPF and/or L-PSA UPF considering the user plane latency requirements provided by the P-CSCF. In the procedure, P-CSCF may relocate AGW.
******************** 6th Change (new)********************
6.32.2.y Procedure to support re-selection of IMS AGW
When the call is ongoing, the serving satellites of MO UE and MT UE may change. The initial IMS AGWs onboard the satellite chosen in the call setup procedure may be not suitable to continue to act as access media gateway for the MO/MT UEs. The Figure 6.32.y.1-1 shows the procedure of IMS session update to support re-selection of IMS AGW.


Figure 6.32.2.y-1: IMS session update to support re-selection of IMS AGW
Precondition: UE's call is ongoing, P-CSCF has subscribed the change of access network information for the UE and obtains the new serving satellite ID of UE as described in clause 6.32.2.2.
1.	As described in clause 6.32.2.x, P-CSCF checks the received satellite ID and decides to re-select another IMS AGW to server the UE based on the mapping relationship between satellite IDs and IMS AGWs. The mapping relationship can be dynamic considering the LEO constellation information.
2.	P-CSCF requests to update the session policy for the UE with the new selected IMS AGW information. This step may be performed with step 5.
3.	To update the new IMS AGW information, P-CSCF sends SIP re-Invite or Update message to peer side via I/S-CSCF.
4.	Peer IMS replies 200 OK.
5.	P-CSCF also sends SIP re-Invite or Update message to the UE to update the access information of the new IMS AGW.
6.	Serving UE replies 200 OK.
7. 	P-CSCF releases the allocated resource in the original IMS AGW.
[bookmark: _Toc157597087][bookmark: _Toc158029080][bookmark: _Toc161139111]******************** 7th Change ********************
6.32.3	Impacts to Services, Entities and Interfaces
The following impacts are foreseen by this solution:
AMF:
-	Determination of the RAT Type information and serving satellite ID for Regenerative-based satellite access of the UE.
-	Provision to other NFs the RAT Type information and serving satellite ID for Regenerative-based satellite access.
SMF:
-	Provision to other NFs the RAT Type information and serving satellite ID for Regenerative-based satellite access
PCF:
-	Provision to IMS functions the RAT Type information and serving satellite ID for Regenerative-based satellite access
-	Subscription for serving satellite ID change notification
P-CSCF:
-	Provision of RAT Type information and serving satellite ID for its served UE to other IMS functions.
-	Determination of UE-satellite-UE communication for IMS services.
-	(re)Selection of AGW onboard satellite correlated with Application Function influence on traffic routing procedures, and update of the corresponding IMS session and session policy.
-	Subscription for serving satellite ID change notification.
-	Relocation of AGW onboard satellite correlated with edge relocation, following the existing procedures of Application Function influence on traffic routing procedures described in 4.3.6 of 23.502 and edge relocation procedures described in clause 6.3 of 23.548.
S-CSCF:
-	Provision of RAT Type information and serving satellite ID for its served UE to other IMS functions.
-	Provision of RAT Type information and serving satellite ID for the remote UE to other IMS functions.
-	Validation of UE-satellite-UE communication for IMS services.
******************** End of Change ********************
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