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[bookmark: _Hlk526665839][bookmark: _Hlk99049711]Abstract of the contribution: This paper proposes interim conclusions and way forward for KI#1 in TR 23.700-29
Discussion
Proposes conclusions for KI#3, based on existing proposed solution in 23.700-29 and recently concluded NWM observations.
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8.x 	Key issues #3: Support of UE-Sat-UE communication
The following bullet points summarize the principles for the way forward to support UE-Sat-UE communication in regenerative architecture:
Usage of ISL to expand the UE-Sat-UE coverage area: 
· The use of ISL was considered as key enabler for UE-Sat-UE communication which was agreed in key issue definition; “It is expected that a link to the ground, via ISL to another satellite with a link to a ground gateway, or via multiple other satellites using ISLs to another satellite with a link to ground gateway or direct from the serving satellite to a ground gateway, is always available.” 
· ISL will increase the scope of users in IMS call to be in different satellite coverage. As it is expected the LEO satellites will be deployed in the form of multiple satellite in a constellation, it is expected to have multiple satellite covering a country. Similarly, users from different continents being covered by different satellite can make use of the UE-Sat-UE communication.
· The use ISL also allows UEs in call to be different satellite coverage, hence it is expected the calling and called party can have PDU session managed by different SMF and different P-CSCF. The solution principal needs to take care of these aspects to provide unrestrictive deployment options.
· Soln #28, 30, 32, 40, 41, 42 and 43 assumes ISL for UE-Sat-UE communication. 
Roaming support in UE-Sat-UE communication:
· As satellite operators will cover multiple geographies, it is useful to support roaming users with same benefit of UE-Sat-UE such as low latency.
· Restricting UE-Sat-UE services within the same H-PLMN is not required, the restrictions can still be applied on hosting multiple PLMN in same satellite. 
User plane node relocation:
· The user plane node relocation is critical to maintaining call continuity due to frequent changes in satellites and high-speed movement on LEO satellites.
· In UE-Sat-UE scenario user plane node relocation needs to avoid the frequent change of IP assigned to UE  to avoid frequent IMS (re-)registration.
· The user node relocation also needs to take care of seamless HO, in order to avoid loss of user plane packets, which can have a negative impact on overall call quality. The simultaneous relocation of the UL-CL is a good way to avoid packet loss and maintain voice call continuity.
· User plane node relocation can also involve relocating AGW, whenever AGW is involved in traffic plane. In those cases, the U-plane resource reallocation needs to be carried out without changing the registration address. One such mechanism is explained in soln #41, 42 and 43.
Need for AGW on-board satellite:
· The current LI do not support call interception via UPF. This adds deployment challenges where it is mandatory to implement lawful interception to lawful interception agency for call tracing. The existing LI relies on the CSCF for call tracking and traffic tracing from the AGW. This makes it mandatory for AGW to handle to traffic plane in order to enable LI.
· For UE-Sat-UE, the AGW on-board satellite will be part of the u-plane handling and needs to provide necessary media plane control, NAT, transcoding and LI as explained in above bullet.
· Soln #32, 33, 41, 42 and 43 propose to include AGW in the media path on-board satellite. Which will help in the necessary AGW functionality mentioned above.
Support of Lawful Interception: 
For UE-Sat-UE scenario, we have proposed both with/without AGW on-board the satellite case, as shown below. We are assuming the following concept for LI.
· The LI_X3 interface (towards AGW on-board or I-UPF on-board) for tracing media plane interface requires a feeder link connection to the serving satellite.
· The CC-TF at the P-CSCF (on the ground) will know information about the IMS-AGW(CC-POI) on board the satellite (e.g., which satellite or IP address of the AGW)
· Similarly, without the AGW case, the CC-TF at the SMF (on the ground) will know information about I-UPF (CC-POI) on board the satellite.
· In our solution, the IRI-POI in P-CSCF will detect the target and inform the CC-TF in P-CSCF, and then CC-TF will find and send a trigger to CC-POI (in AGW) to intercept the media. P-CSCF can track the change of AGW when there is a change of serving satellite.
· Similarly, for without AGW case, the IRI-POI in SMF will detect the target and inform the CC-TF in SMF, and then trigger to CC-POI in I-UPF to intercept media.
Editor’s Note: It is to be discussed with SA3-LI, if they can consider CC-TF via UPF for call tracing as alternate architecture.

It is proposed to proceed with soln#43 on the following grounds for the normative phase:
· The use of ISL is assumed, considering both end UEs can be served by different SMF, and different P-CSCF when located in faraway places. The same consideration is given for satellite operators managing UE-Sat-UE calls between 2 different PLMNs.
· The determination of the possibility of a UE-Sat-UE is done by P-CSCF at both calling and called party based on the information exchanged between P-CSCF of both the parties described in soln#43. If any side do not see the possibility can decide to make the IMS call via ground station.
· The roaming support is described in soln#43 by reusing existing LBO roaming architecture as per TS 23.228 annex M.1 or annex M.3.
· The user plane node relocation can be based on simultaneous UL-CL change for either I-UPF based data forwarding or AGW in traffic path. In both methods, the IMS re-registration is avoided due to IP change and anchoring UPF is placed on the ground for seamless user plane node change.
· As per the current LI architecture, the AGW is necessary wherever lawful interception applies. Soln#43 provides both options of with and without AGW to serve countries with or without lawful interception requirements. The open question on whether UPF can be used for IMS call interception needs further discussion with SA3-LI WG.
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