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Abstract of the contribution: This contribution proposes to update solution#29 for KI#3. 
1 Discussion
In TR23.700-29 v0.3.0, Solution#29 faces 5 ENs, the purpose of this paper is to resolve the ENs. Below are the ways to resolve the ENs: 
Editor's note: How to select the same SMF instance for IMS both UEs is FFS.
When UPF is onboard for the local switch of IMS voice call, it is necessary to establish a mechanism to enable the same SMF selection for the local switch determination. There are 2 options:
Option#1: AMF does the SMF selection based on PDU session type, S-NSSAI/DNN, Global RAN node ID/cell ID and RAT type and if the PDU session is for IMS voice call and via a satellite with gNB and/or onboard, AMF will select dedicated SMF for this PDU session.
Option#2: AMF does the SMF selection normally, and if the UEs are controlled by the same SMF, SMF will do the local switch.
It is proposed to proceed with Option#1 and a corresponding procedure is added.
Editor's note: how does LI is implemented in case of no AGW is deployed onboard is FFS.
LI is important for regulatory requirements. Since 3GPP release 10, utilizing AGW is recommended to avoid difficulties in correlating 2 call legs of the same target’s call (one coming from IMS and the other from CS domain) during handover (ETSI SR 003 292). However, in the context of UE-satellite-UE communication local switch, both calls are from the same IMS domain and the connections to the same satellite/RAN are mandatory. Therefore, it is proposed to utilize other functionalities to do the LI.  
· Option#1: LI for UE-satellite-UE communication will be at UPF. 
As defined in clause 15.2 of TS33.107, the interception and delivery of CC (Content of Communication) for VoIP may be done at the following functional elements: PDN-GW/GGSN, IMS-AGW, TrGW, IM-MGW, MRF. And in addition, as defined in clause 6.2.1 of TS33.127, UPF can act as the CC-POI, which further demonstrates that UPF can act as the CC-POI for the LI. 
· Option#2: LI for UE-satellite-UE communication will be at a new NF, e.g. NF-SAT-LI to be implemented onboard together with gNB and UPF to implement/satisfy the LI requirements. 
As defined in clause 15.2 of TS33.107, the interception and delivery of CC (Content of Communication) for VoIP may also be applicable in specific deployments with other functional elements.
· Option#3: LI for UE-satellite-UE communication will still be at AGW. If AMF determines there is necessary to implement LI, the call will not be switched to UE-satellite-UE communication lin.

It is proposed to proceed with Option#1, to enable UPF as the CC-POI for LI when gNB and UPF onboard for UEs IMS voice call local switch.
Editor's note: how this solution can apply to roaming UEs is FFS.
Similar to what solution#31 has proposed, if the roaming UE establishes a PDU session in LBO, the AMF, SMF, UPF and PCF are offered by the same VPLMN, i.e. the other UE’s HPLMN. Therefore, this solution supports scenario when the other UE is LBO.
Editor's note: how does the UE-satellite-UE communication link work if the serving satellite changes or at least one UE moves out of the serving satellite's coverage is FFS.
UE-1 and UE-2 are under the same satellite(SAT-1), and when UE-2 moves from SAT-1 to SAT-2, if SAT-1 and SAT-2 has ISL, the Xn or N2 based handover can be performed, and the gNB and UL CL can be changed to the SAT-2 based on the procedure of clause “4.3.5.7 Simultaneous change of Branching Point or UL CL and additional PSA for a PDU Session” in TS 23.502. After this procedure, the local switch can still be maintained in SAT-1. Please refer to Figure 1. Therefore, the EN can be removed.


Figure 1
Editor's note: how SMF can detect that other conditions e.g. same codec is used and therefore transcoding is not needed is FFS
Generally, it is P-CSCF that determines whether the same codec is used or not. In this solution, it is proposed to reuse same mechanism, that P-CSCF determines if transcoding is not needed, P-CSCF will mandatorily provide the derived source and destination IP address via "fDescs" attribute. 
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[bookmark: _Toc157597074][bookmark: _Toc158029060]6.29	Solution #29: SMF activated UE-satellite-UE communication for IMS service
[bookmark: _Toc157597075][bookmark: _Toc158029061]6.29.1	Description
IMS voice calls through the UE-satellite-UE communication link can significantly reduce the load on the feeder link and minimize end-to-end delays between UEs. In the context of onboarding RAN and UPF on a satellite, UEs within the same HPLMN will establish connections via the same satellite, i.e. RAN and UPF. In this solution the same SMF will control such connections, paving the way for a local IMS voice call switching mechanism through UE-satellite-UE communication.
This solution seeks to leverage the local switching mechanism defined in R18 (as outlined in clause 5.43.3 of TS 23.501 [2]), where the SMF is responsible for managing the local switch. It assumes that UE-1 and UE-2 are connected and controlled by the same SMF, and the SMF determines their connection through the same GEO satellite with UPF onboard based on the satellite ID reported by the AMF.
Under the same assumptions, this SMF-controlled UE-satellite-UE communication solution for IMS voice calls assumes the following:
-	The PDU sessions of both UE-1 and UE-2 for the IMS voice service are managed by the same SMF.
Editor's note:	How to select the same SMF instance for IMS both UEs is FFS.
-	The IP address assigned to the UEs for the IMS Packet Data Unit (PDU) session is IPv6, implying no Network Address Translation (NAT) involvement (no Access Gateway (AGW) in the IMS media path).
-	LI functionalities for UE-satellite-UE communication will be established at the UPF onboard.
NOTE:	the LI aspect when UPF onboard is used for UE-satellite-UE communication will be established by SA3 work group.
Editor's note:	how does LI is implemented in case of no AGW is deployed onboard is FFS.
During the establishment of the IMS PDU session of each UE, a common SMF will be selected by the AMF. the SMF selects the UPF (PSA1) deployed on the ground. When UE-1 initiates an IMS voice call with UE-2, the common SMF inserts the UPF deployed on the satellite as the Uplink Control Layer (UL CL) and Packet Switching Area (PSA2) for UE-1 and UE-2 individually. The voice Real-time Transport Protocol (RTP) packets are then locally switched in the UPF deployed on the satellite, as illustrated in Figure 6.29.1-1.


Figure 6.29.1-1: IMS signalling and RTP path with only UPF onboard
[bookmark: _Toc157597076][bookmark: _Toc158029062]6.29.2	Procedures
Editor's note:	how this solution can apply to roaming UEs is FFS.
Editor's note:	how does the UE-satellite-UE communication link work if the serving satellite changes or at least one UE moves out of the serving satellite's coverage is FFS.
6.29.2.1	Procedure of a common SMF selection


Figure 6.29.2.1-1:Procedure of SMF selection
For UE-1:
1. UE-1 sends PDU session establishment request to the AMF and points out the PDU session is for IMS service. RAN will include the ULI when forwarding the NAS request.
2. When the AMF receives the PDU session request, the AMF will do the SMF selection. Under the following conditions, the AMF will select a common SMF for further UE-satellite-UE communication preparation:
- the PDU session is for establishing an IMS service
- the UE is connected to the network via a satellite that has both gNB and UPF onboard
As defined in clause 6.3.2 of TS 23.501 [x], the selection of SMF can either be done be locally configured at AMF, or can be done via NRF discovery. With NRF discovery, the AMF will include the satellite ID, Global RAN Node ID, cell ID, RAT type, PDU session requested DNN (i.e. IMS) to ensure a same SMF will be selected.
3-7. Step 3-21 as defined in clause 4.3.2.2.1 of TS 23.501 [x]. A ground UPF will be selected for the IMS PDU session.
8. UE-1’s IMS PDU session’s path is UE-1- gNB (satellite) – UPF (ground)
For UE-2, the same procedures 1-7 are executed, where a common SMF will be selected for the IMS PDU session. A ground UPF will be selected for the IMS PDU session. The ground UPF can be the same as UE-1 or not.

6.29.2.2	Procedure of switching the call to UE-satellite-UE communication link


Figure 6.29.2.2-1:Procedures of activation of UE-satellite-UE communication during IMS call
Pre-condition:
-	Both UE-1 and UE-2 have an IMS PDU session, and the two IMS PDU sessions share the same RAN and SMF. (based on R18 satellite backhaul mechanismas specified in clause 6.29.1).
-	The SMF knows whether a UE is in a satellite with UPF onboarding based on the satellite ID reported by AMF. (based on R18 satellite backhaul mechanism).
-	UE-1 and UE-2 have finished IMS registration.
1)	UE-1 initiates an IMS call to UE-2 via SIP Invite message with SDP offer, as described in 23.228 [9].
2-4)	The SIP Invite message is sent to UE-2 as described in 23.228 [9].
The path is: UE-1's P-CSCF-> UE-1's S-CSCF-> UE-2's S-CSCF-> UE-2's P-CSCF->UE-2.
5)	UE-2 replies 183 with SDP answer to UE-2's P-CSCF.
6)	UE-2's P-CSCF initiates the voice QoS flow setup procedure based on the SDP answer. UE-2’s P-CSCF will further check the codecs of the 2 UEs, if transcoding is not needed, UE-2's P-CSCF will informs PCF the derived source and destination IP address via "fDescs" attribute, as described in Annex B (IMS Related P-CSCF Procedures over N5) in TS 29.514 [10].
7)	UE-2's PCF performs a SM policy association modification procedure to trigger to establish a voice QoS flow.
	The PCF provides PCC rule to SMF. The PCC Rule contains the source and destination IP address, which are derived from "fDescs" attribute.
8)	If the SMF has determined that UE-2 is in a satellite with UPF deployed based on the satellite ID reported by AMF, the SMF will derive the SUPIs of UE-1 and UE-2 based to the source/destination IP address contained in the PCC rule. Then SMF further derives the satellite ID of UE-1 and UE-2 based on the derived SUPIs.
	The SMF detects that UE-1 and UE-2 are under the same satellite based on the derived satellite ID and makes sure that local switching is possible e.g. same codec is used and transcoding is not needed.
Editor's note:	how SMF can detect that other conditions e.g. same codec is used and therefore transcoding is not needed is FFS
9)	SMF inserts the UPF deployed on the satellite as UL CL and PSA2 for the IMS PDU session of UE-2 as described in clause 4.3.5.4 of TS 23.502 [3], and configures the UPF deployed on the satellite with local forwarding rules. (based on the R18 satellite backhaul mechanism).
10)	SMF updates PSA1 for downlink traffic as described in clause 4.3.5.4 of TS 23.502 [3].
11)	SMF sends N4 Session Modification to the UPF deployed on satellite to establish the voice QoS flow for UE-2.
13)-14)	The subsequence PDU session modification procedure is performed as described in clause 4.3.3.2 of TS 23.502 [3].
15)	The SMF notifies the PCF that the PCC decision has been enforced by performing an SMF-initiated SM Policy Association Modification procedure as described in clause 4.3.3.2 of TS 23.502 [3].
16)	The PCF notifies the P-CSCF that the voice QoS flow has been established.
After step 6, the voice QoS flow for UE-2 is established.
17)-18)	The 183 with the SDP answer is sent to UE-1's P-CSCF
	The path is: UE-2's P-CSCF-> UE-2's S-CSCF-> UE-1's S-CSCF-> UE-1's P-CSCF.
19)	The step 6-16 is performed again for UE-1
After Step 19, The voice QoS flow for UE-1 is established.
20)	UE-1's P-CSCF sends the 183 with SDP answer to UE-1.
21)	UE-2 sends 180 Ringing response to UE-1, and start ringing to alert the user.
22)	UE-2 sends 200 OK to UE-1 when the user of UE-2 answer the IMS voice call.
The voice RTP packets are locally switched by the UPF deployed on satellite based on the local forwarding rules received in steps 9 and 19.
6.29.2.3	Handover procedure when serving satellite changes
When UE-1 and UE-2 are in the same satellite and perform UE-satellite-UE communication, UE-2 changes to another satellite, the simultaneous change of UL CL and PSA2 can be performed after Xn based handover, N2 based handover and Service Request procedures.
The following procedure is triggered by SMF in order to change to new satellite.


[bookmark: _CRFigure4_3_5_71]Figure 6.29.2.3-1: Handover procedure when serving satellite changes
UE-1 and UE-2 are in UE-Satellite-UE communicate in SAT-1 as specified in clause 6.29.2.2. UE-2 performs Xn or N2 based handover.
1.	SMF decides to change to the UL CL and PSA2 in SAT-2 due to UE mobility when SMF decideds that the.
2.	The SMF selects the Target PSA2 in SAT2 and using N4 establishes the Target PSA2 for the PDU Session when decides that the SAT-2 and SAT-1 are interconnected satellites (through ISL) based on the satellite IDs.
3.	The SMF selects the Target UL CL in SAT2 and using N4 establishes the Target UL CL for the PDU Session. Due to the session continuity upon UL CL relocation is used, the SMF also uses N4 to establish an N9 forwarding tunnel between the Source UL CL and Target UL CL, including the Tunnel Info. In addition, the AN Tunnel Info to target gNB is provided for downlink forwarding. The SMF provides traffic filters indicating what traffic shall be forwarded towards Source UL CL. 
NOTE 1:	Steps 2 and 3 can be merged due to the target UL CL and target PSA2 are in the same UPF.
4.	The SMF updates Target gNB via N2 SM information over N11. It provides the new CN Tunnel Info corresponding to the Target UL CL. 
NOTE 2:	The uplink and downlink traffic of UE-2 goes through Target gNB, Target UL CL and Source UL CL.
5.	Detection of no active traffic over the N9 forwarding tunnel is performed during a time interval provisioned by SMF for User Plane inactivity report in order to release the N9 forwarding tunnel. The detection can be done by Source UL CL, which notifies the SMF of no active traffic over the N9 forwarding tunnel.
NOTE 3:	It is up to network configuration whether the detection of no active traffic is performed by the Source UL CL or the Target UL CL. 
6.	The SMF releases via N4 the Source PSA2 when detecting no active traffic over N9 forwarding tunnel.
7.	The SMF releases the Source UL CL.
NOTE 4:	Steps 6 and 7 can be merged due to the source UL CL and source PSA2 are in the same UPF.

[bookmark: _Toc157597077][bookmark: _Toc158029063]6.29.3	Impacts to Services, Entities and Interfaces
AMF:
· Support of selection of the same SMF for the MO UE and MT UE that connect via the same satellite with RAN+UPF onboard
SMF:
-	Derives UE-1 and UE-2's IDs based on source/destination IP address and further derives the satellite ID of UE-1 and UE-2.
-	Detects/verifies UE-1 and UE-2 are under same satellite coverage or under interconnected satellites (through ISL) coverage based on UE-1 and UE-2's satellite ID.
-	Inserts or relocates the UPF deployed on satellite (collocated with RAN onboard) as UL CL and PSA2.
P-CSCF:
-	Trigger to provide the derived source and destination IP address via "fDescs" attribute mandatorily if transcoding is not needed
* * * * End of changes * * * *
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