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Abstract: This contribution proposes to update Solution #42 by addressing the ENs. 
1. Discussion
In TR 23.700-29 v0.5.0, Solution #42 currently has open ENs. The purpose of this paper is to resolve these ENs. Below is a short description of how these ENs are resolved:
Editor's note:	The HO procedures when the satellite moves is FFS.
Relevant procedures are provided. They facilitate handover in case of UE-satellite-UE communication when a LEO satellite moves. The LEO satellites form a satellite constellation and are connected with ISL. The architecture introduces an Inter-Satellite Coordination NF which will be deployed on each LEO satellite in addition to gNB, UPF, and IMS AGW. This NF is responsible for performing the switching between the satellites (source and target LEO) upon the movement of satellites. The following aspects are addressed in the procedures for the handover:
i) [bookmark: OLE_LINK31][bookmark: OLE_LINK32]Inter UPF forwarding path establishment and UPF context switch for the path to gNB.
ii) RAN core linkage.
iii) IMS AGW context switching between the source and target LEO.
Furthermore, in case of handover, the traffic of the service flow of an application may need in-sequence delivery by the network. Hence, procedures for In-sequence delivery to deliver user data sequentially even when LEO satellites move and gNB and UPF are switched between LEO satellites are provided. The procedure is based on mechanism described in clause 6.8 in Rel-18 TR 23.700-27 where in-sequence delivery is ensured by matching the ordering between SN of PDCP and SN of GTP-U in the configuration where gNB and UPF are on the ground and satellites are used for backhaul.
Editor's note:	How the list of [start time, end time, to-be-connected Relay] is created based on satellite ephemeris is FFS.
Editor's note:	How the list of [start time, end time, to-be-connected UPF] is created based on satellite ephemeris is FFS.
Editor's note:	How the list of [start time, end time, to-be-connected IMS AGW] is created based on satellite ephemeris is FFS.
Indication of satellite ephemeris information being available to locate the corresponding satellite from ground and to locate ground entities from satellite is already covered by Rel-18. For example, clause 16.14.7 in TS 38.300 V18.0.0. Further, to avoid confusion, "to-be-connected UPF" and "to-be-connected IMS AGW" has been changed to "to-be-connected Satellite".
Editor's note:	The media path needs to be added to the procedure description and figure.
The media path is added both in the figures and procedure description of "Voice call setup procedure – MO" and "Voice call setup procedure – MT".
2. Proposal
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc146636840][bookmark: _Toc148441192][bookmark: _Toc27894718][bookmark: _Toc36191785][bookmark: _Toc45192871][bookmark: _Toc47592503][bookmark: _Toc51834584][bookmark: _Toc91153606][bookmark: _Toc519004414]It is proposed to update the Solution #42 of TR 23.700-29 v0.5.0.
* * * * First change* * * *


[bookmark: _Toc161139166]6.42	Solution #42: UE-satellite-UE communication in the context of LEO satellite constellations with ISL
[bookmark: _Toc161139167]6.42.1	Description
This solution resolves Key Issue #3: Support of UE-satellite-UE communication and also Key Issue #1. The focus is on architectural enhancements to support UE-satellite-UE communication particularly for IMS voice and video service via a satellite constellation of LEO satellites. Multiple LEO satellites form a satellite constellation and are connected via ISL. To achieve this, it is necessary from an architectural perspective to place gNB, UPF and IMS AGW onboard the satellites. Additionally, their representative Relay entity is ground-based. This entity refers to the satellite astronomical calendar based on satellite ephemeris to determine the opposing nodes. This solution is based on the following assumptions:
-	The satellite onboard entities i.e. onboard gNB, UPF, and IMS AGW are owned and operated by a Satellite network operator and are used by multiple MNOs in shared manner.
-	The ground-based Relay entity is owned and operated by a Satellite network operator and is used by multiple MNOs in shared manner.
AMF and SMF treats theRelay entity as a usual gNB and UPF. The P-CSCF treats the Relay as a usual IMS AGW. Satellite constellations are identified by Satellite constellation IDs.
Similarly, the Relay entity behaves as an AMF to onboard gNB, as SMF to onboard UPF, and as a P-CSCF to onboard IMS AGW.
NOTE 1:	These ground-based representative entity serves as control plane entity and hence the routing of the user plane traffic remains in the satellite.
Architectural assumptions explained above is depicted based on Figure C-3 as follows:


Figure 6.42.1-1: Basic concept of architectural assumptions of this solution
This solution is based on the Rel-18 approach agreed in TS 23.228 [9], TS 24.229 [11] and TS 23.502 [3] related to PDU Session Establishment, IMS registration signalling, and the IEs included in the messages.
NOTE 2:	All the messages for communication described in the procedures are standardized messages with potential new elements such as "satellite constellation ID".
[bookmark: _Hlk162516775]Editor's note:	The HO procedures when the satellite moves is FFS.
[bookmark: _Toc161139168]6.42.2	Procedures
[bookmark: _Toc161139169]6.42.2.1	Association of Relay entity representative of satellite constellations
The registration procedure for the Relay entity with AMF, SMF, and P-CSCF respectively is as illustrated in Figure 6.42.2.1-1. The identifier for the constellations "satellite constellation ID" is used.
The ground-based representative Relay entity of satellite constellations establish a connection with each of the counterpart nodes (onboard) deployed on each of the LEO satellites that form a part of the satellite constellation and that can be connected from the ground at a specific time period derived from the satellite astronomical calendar based on satellite ephemeris.


Figure 6.42.2.1-1: Procedure for association of Relay entity representative of satellite constellations
1.	The ground-based Relay sends the NG setup request including the satellite constellation ID to the AMF.
2.	This is followed by the response message.
3.	The ground-based Relay sends the N4 Association setup request message including the satellite constellation ID to the SMF.
4.	This is followed by the response message.
5.	The ground-based Relay sends the IMS AGW Register message including the satellite constellation ID to the P-CSCF. This is according to the procedure in TS 23.334 [21].
6.	This is followed by the acknowledgement message.
[bookmark: _Toc161139170]6.42.2.2	Registration Procedure


Figure 6.42.2.2-1: Registration for UE-satellite-UE communication.
1.	When a UE initiates a call, an RRC connection is set up between the UE and its serving gNB (onboard). The gNB then refers to the list of [start time, end time, to-be-connected Relay] created based on the satellite ephemeris and selects the appropriate Relay entity.
Editor's note:	How the list of [start time, end time, to-be-connected Relay] is created based on satellite ephemeris is FFS.
2.	The gNB forwards the GUAMI in its Initial UE message. The inclusion of GUAMI in the Initial UE message is essential for the Relay to select the appropriate AMF.
3.	The ground-based Relay sends Initial UE message which includes the Registration request to the selected AMF.. Registration procedure continues according to clause 4.2.2.2.2 of TS 23.502 [3].
4.	The AMF sends the Registration accept response via Downlink NAS Transport message to the Relay entity.
5.	Relay sends the Registration accept response via Downlink NAS Transport message to the onboard gNB.
6.	The onboard gNB sends the Registration accept message to the UE.
[bookmark: _Toc161139171]6.42.2.3	IMS PDU Session Establishment Procedure


Figure 6.42.2.3-1: IMS PDU session establishment procedure.
1-3.	AMF receives PDU session establishment request for IMS DNN via the Relay. Based on the locally stored information created by the procedure in Clause 6.42.2.1, the AMF recognizes that the request comes from a UE served by a particular satellite constellation.
4-5.	AMF sends the Nsmf_PDUSession_CreateSMContext request message including a satellite constellation ID to SMF. SMF selects a Relay corresponding to the satellite constellation ID
6-8.	SMF sends N4 session establishment request to the Relay. This includes the PDU session ID, which is used so that the context in UPF related to the PDU session ID can be easily found. The Relay entity refers to the list of [start time, end time, to-be-connected SatelliteUPF] created based on the satellite ephemeris and selects the onboard UPF. N4 Session Establishment request/response is exchanged between the Relay and onboard UPF followed by N4 Session Establishment response sent to SMF.
NOTE 1:	PDU session ID to find context in UPF can be used in the procedure for possible HO procedures between LEO satellites.
Editor's note:	How the list of [start time, end time, to-be-connected UPF] is created based on satellite ephemeris is FFS.
	Upon session establishment, the SMF sets IP address of P-CSCF tailored to treat satellite communication in Extended protocol configuration options (ePCO). The SMF may allocate an IP address to the UE from the IP address range of that particular satellite constellation ID.
NOTE 2:	Since the SMF allocates IP address to UE from a pool of IP address range belonging to a satellite constellation ID, the IP address of the UE does not change during HO process when a satellite moves.
9.	Namf_Communication_N1N2MessageTransfer including the P-CSCF address in ePCO is sent from SMF to AMF.
10-12.	PDU Session Establishment accept is sent from AMF to onboard gNB via the Relay.
11.	PDU Session Establishment accept is sent to UE.
[bookmark: _Toc161139172]6.42.2.4	IMS registration and voice call setup procedure
[bookmark: _Toc161139173]6.42.2.4.1	IMS registration


Figure 6.42.2.4.1-1: IMS registration
1.	The UE sends Register to the P-CSCF IP address available to it from the ePCO (see Clause 6.42.2.3).
2.	P-CSCF sends Register to S-CSCF.
3.	Registration of S-CSCF in HSS.
4.	Nhss_ImsSDM_Get request/response between S-CSCF and HSS.
5-6.	200 OK messages from S-CSCF to P-CSCF and from P-CSCF to UE.
[bookmark: _Toc161139174]6.42.2.4.2	Voice call setup procedure - MO




Figure 6.42.2.4.2-1: Voice call setup procedure - MO
1.	A voice establishment request message (SIP INVITE) is received at the P-CSCF.
	The P-CSCF selects the Relay belonging to the satellite constellation ID based on UE's IP address and the corresponding satellite constellation ID.
2-4.	Message for controlling the access of the voice media is sent to the selected Relay. The Relay refers to the list of [start time, end time, to-be-connected SatelliteIMS AGW] created based on the satellite ephemeris and selects the onboard IMS AGW. Allocation request is sent to reserve a resource of a terminating point in its own equipment for data communication with the callee side, followed by response.
Editor's note:	How the list of [start time, end time, to-be-connected IMS AGW] is created based on satellite ephemeris is FFS.
5.	SIP INVITE is transferred to S-CSCF. Interaction with the terminating network continues.
6.	SIP 183 Session Progress response is sent to S-CSCF.
7-9.	Request/response to set a terminating point (Terminating UE IP address).
10-12.	Allocation request to set a terminating point in the caller and to reserve a resource of a terminating point in its own equipment with regards to data communication with the caller.
13.	SIP 183 Session Progress message is sent to UE.
14.	Npcf_PolicyAuthorization_Create request message is sent from the P-CSCF to the PCF. The PCF which recognized the PDU session ID from PDU session establishment procedure sends the PDU session ID in response to the P-CSCF.
15-17.	Context update request/response messages exchanged between P-CSCF and IMS AGW via the Relay. This includes the PDU session ID.
NOTE:	This is a newly introduced message exchange. PDU session ID can be used in possible procedures for HO between LEO satellites.
18. Media path is UE <-> Sat (gNB+UPF+IMS AGW) <-> MT side. The media path towards MT UE is indicated in next subsection.
Editor's note:	The media path needs to be added to the procedure description and figure.
[bookmark: _Toc161139175]6.42.2.4.3	Voice call setup procedure - MT




Figure 6.42.2.4.3-1: Voice call setup procedure - MT
1.	SIP INVITE is received at I-CSCF.
2-3.	I-CSCF looks for S-CSCF to forward SIP INVITE.
4-5.	SIP INVITE is forwarded to S-CSCF then to P-CSCF.
6.	P-CSCF selects the Ip intermediary belonging to the satellite constellation ID based on the terminating UE's IP address and the corresponding satellite constellation ID. A message for controlling the access of the voice media is sent to the Ip intermediary.
7-9.	The Ip intermediary refers to the list of [start time, end time, to-be-connected IMS AGW] created based on the satellite ephemeris and selects the onboard IMS AGW. Allocation request is sent, followed by response.
10.	SIP INVITE is transferred to UE.
11.	UE sends SIP 183 Session Progress to P-CSCF.
12-15.	Modification request is sent, followed by response.
16-19.	Allocation request is sent, followed by response.
20-22.	SIP 183 Session Progress is sent to I-CSCF.
23-24.	Npcf_PolicyAuthorization_Create request message is sent from P-CSCF to PCF. The PCF which recognized the PDU session ID from PDU session establishment procedure sends the PDU session ID in response to the P-CSCF.
25-28.	Context update request/response messages exchanged between P-CSCF and IMS AGW via the Ip intermediary. This includes the PDU session ID.
29.		Media path on the terminating side is: MO side <-> Sat (IMS AGW+UPF+gNB) <-> UE.
Editor's note:	The media path needs to be added to the procedure description and figure.
6.42.2.5	Handover procedure
To perform the handover between a source and target LEO satellite, an Inter-Satellite Coordination NF is deployed on each LEO satellite. The Inter-Satellite Coordination NF will perform switching of UPF and IMS AGW while exchanging event notifications with the gNB in cooperation with the Inter-Satellite Coordination NF on the adjacent LEO satellite.
6.42.2.5.1	Inter UPF forwarding path establishment and UPF context switch for the path to gNB



Figure 6.42.2.5.1-1: Handover procedure for Inter UPF forwarding path establishment and UPF context switch for the path to gNB
1. A handover request message is sent to the gNB of the target LEO. This includes the PDU session ID.
2. The handover request is forwarded to the Inter-Satellite Coordination NF of the target LEO in the form of an event notification indicating "Start of UPF switch".
3. N4 session establishment request/response is exchanged between the UPF and the Inter-Satellite Coordination NF on the target LEO. This includes request for PDR setting of a packet forwarding path between Source UPF and Target UPF. The response includes this information (Target UPF TEID).
4-6 Upon receiving the N4 establishment response, the Inter-Satellite Coordination NF sends the UL/DL forwarding path establishment request containing the Target UPF TEID. N4 session establishment request/response is exchanged between the Inter-Satellite Coordination NF and the UPF on the source LEO with FAR=Target UPF TEID followed by the UL/DL forwarding path establishment response being sent to the target LEO's Inter-Satellite Coordination NF.
7-9 The Inter-Satellite Coordination NF sends a message to retrieve contexts for N3 path (i.e., the UPF context for RAN retrieval request) containing the PDU session ID. N4 context retrieval request/response related to the PDU session ID is exchanged between the Inter-Satellite Coordination NF and the UPF on the source LEO. This includes the context corresponding to the source UPF and the source gNB. The UPF context for RAN retrieval response is sent to the target LEO.
NOTE: Steps 4-6 and steps 7-9 can be performed in a combined manner using the same messages, i.e., steps 4 and 7, steps 5 and 8, steps 6 and 9 can be performed using the same message.
10 [bookmark: _Hlk158723941]N4 context setup request/response is exchanged between the Inter-Satellite Coordination NF and UPF on the target LEO. The context corresponds to UL/DL between the source UPF and the source gNB. The PDR for DL user data is set to close the entrance route from N6 on top of this context. At this point the UPF on the target LEO starts to behave based on the context in the source UPF with the entrance route from N6 being closed.
11-13 UL/DL forwarding path update request is sent to the source LEO's Inter-Satellite Coordination NF for starting to flow UL/DL user data towards Target UPF. N4 session modification request/response is exchanged between the Inter-Satellite Coordination NF and the UPF on the source LEO with a request to the UPF to derive the UL TEID sent to the source gNB corresponding to the PDU session ID and set it in the PDR for UL forwarding and with a request to the UPF to set the PDR for DL forwarding to be N6. At this point the source UPF can start transferring UL/DL user data to the target UPF.

6.42.2.5.2	RAN-core linkage


Figure 6.42.2.5.2-1: Handover procedure for RAN-Core linkage
This procedure follows after the migration from source to target UPF is completed in the previous subsection.
1. A message notifying the completion of UPF switch is transmitted. This message includes the F-TEID in the Target UPF. For UL TEID, the target gNB decides to use this value instead of the value in UL NG-U UP TNL Information in Handover Request Transfer that the gNB has received from source gNB in previous sub-section.
2. The handover request ack is sent to the source gNB.
3. RRCReconfiguration (i.e., Handover command) is sent to the UE.
4. SN status including the UL GTP-U SN status is sent to the target gNB.
NOTE: 	The UL GTP-U SN status can be used in the procedure for In-sequence delivery between LEO satellites.
5. RRCReconfigurationComplete (i.e., Handover confirm) is sent to the target gNB with the confirmation of handover.
6. Event notifying the reception of handover confirmation containing Target gNB DL TEID is sent to the Inter-Satellite Coordination NF in target LEO. 
7-9 In order to avoid the simultaneous use of the same UE IP address via UPFs in Source LEO and Target LEO, the relevant resources in source UPF are to be released. UPF resource release request is triggered by the target Inter-Satellite Coordination NF which includes the DL forwarding GTP-U SN status request. N4 session deletion request/response related to UL/DL user data path between the source gNB and the source UPF and UL/DL user data forwarding path between the source UPF and the target UPF is exchanged between the Inter-Satellite Coordination NF and the UPF on the source LEO. UPF resource release response including the DL forwarding GTP-U SN status is sent to the target Inter-Satellite Coordination NF.
10. N4 session modification request/response is exchanged between the Inter-Satellite coordination NF and the UPF in target LEO for setting the DL by using Target gNB DL TEID and DL GTP-U SN status.
6.42.2.5.3 IMS AGW context switching between satellites


Figure 6.42.2.5.3-1: Handover procedure for IMS AGW context switching
The procedure follows the RAN-Core linkage procedure shown in the previous subsection. At this point of time, UPFs do not send and receive UL/DL user data; IMS AGW context can be safely switched.
1-3 Target LEO's Inter-Satellite Coordination NF sends the IMS AGW context retrieval and switch request. The request includes the PDU session ID. IMS AGW context retrieval and switch request/response is exchanged between the Inter-Satellite Coordination NF and the IMS AGW on the source LEO followed by the response to target LEO.
4. IMS AGW context setup request/response is exchanged between the Inter-Satellite Coordination NF and IMS AGW on the target LEO. The context corresponds to source IMS AGW based on response received in previous step.
5. N4 session modification request/response is exchanged between the Inter-Satellite coordination NF and the UPF in target LEO for removal of entrance blockage for DL user date from N6.

6.42.2.5.4 Path switch and resource clean-up


Figure 6.42.2.5.4-1: Procedure for path switch and resource clean-up

1. Path switch request/ack is exchanged between the target gNB and the ground-based Relay. Note, this does not include user plane information.
2. UE context release message is sent to source gNB.
3. N4 session deletion request/response is exchanged between Inter-Satellite Coordination NF and UPF on target LEO.
4. Path switch request/ack for UPF switching is exchanged between Target Inter-Satellite Coordination NF and the ground-based Relay upon completion of migration.
5. Path switch request/ack for IMS AGW switching is exchanged between Target Inter-Satellite Coordination NF and Relay upon completion of migration.
6. 
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6.42.2.5.5 Handling over the Feeder Link
The UL and DL data transmission over the Feeder Link works as follows:
UL data transmission: The onboard UPF and IMS AGW have information on [orbit location, connectable NTN Gateway ID, its MAC address]. Based on the current orbit location, the onboard entity identifies a currently connectable NTN Gateway and its MAC address. This MAC address is added to the IP packet and an Ethernet frame is generated.

DL data transmission: NTN Gateway has MAC address information for the onboard UPF and IMS AGW. Upon receiving DL data, NTN Gateway identifies the UE’s location from the destination IP address of the IP packet and identifies an onboard UPF that currently accommodates the location. NTN Gateway also identifies an onboard IMS AGW corresponding to the onboard UPF. MAC addresses of the onboard entities are identified, and an Ethernet frame is generated.

6.42.2.6	In-sequence delivery procedure
This procedure is based on mechanism described in clause 6.8 in Rel-18 TR 23.700-27 where in-sequence delivery is ensured by matching the ordering between SN of PDCP and SN of GTP-U in the configuration where gNB and UPF are on the ground and satellites are used for backhaul. In this procedure, the configuration scenario of gNB and UPF onboard the satellites is examined.


Figure 6.42.2.6-1: Procedure for In-sequence delivery.
This procedure is not a separate, independent procedure, but rather explains how the in-sequence delivery is ensured when the Handover procedure shown in the previous subsection is performed.
1. For UL traffic the gNB adds the GTP-U sequence number (SN) and sends the packets in order. This order does not change between onboard gNB and UPF. Source UPF sends the received UL packets in order based on GTP-U SN to N6. The UPF monitors the sequence and initiates timer to wait out of sequence packets.
2. For DL traffic the Source UPF adds a GTP-SN to DL packet received from N6 and sends it to gNB in ​​order. For example, source UPF adds SN=#M to a DL packet.
3-6. The target Inter-Satellite Coordination NF sends UPF context retrieval request. N4 context retrieval request/response is exchanged between the Inter-Satellite Coordination NF and the UPF on the source LEO. This includes the context corresponding to the user data path between the source UPF and the source gNB. The UPF context response is sent to the target LEO and the UPF context is copied from source UPF to target UPF. This context includes the next DL packet information i.e., SN=#M+1. This understanding becomes wrong (since the source UPF still keeps assigning SN to DL packets) and is corrected later.
7. Source UPF sequentially sends UL packets received from gNB to target UPF which buffers these UL packets. For example, packets with SN=#N+1, #N+2.
8. Source UPF adds the next GTP-U SN to the DL packet received from N6 and sends it to target UPF in order. For example, packets with SN=#M+1, #M+2.
9. SN status including the UL GTP-U SN status is notified to the target gNB. This includes the information that the next UL packet is SN=#N+3.
10. Step 9 occurs after the source gNB sends Handover command. No new packets are sent on this path. Target UPF keeps buffering UL packets. For example, packets with SN=#N+1, #N+2.
11. Source UPF adds the next GTP-U SN to the DL packet received from N6 and sends it to target UPF in order. For example, packets with SN=#M+3, #M+4,.., #M+R. Target UPF buffers packets with SN=#M+1, …#M+R.
12. The next UL packets are sent from gNB to UPF in target LEO. For example, packets with SN=#N+3, #N+4. Target UPF buffers packets with SN=#N+1, …#N+4.
13-15. UPF resource release request is triggered by the target Inter-Satellite Coordination NF which includes the DL forwarding GTP-U SN status request. N4 session deletion request/response related to UL/DL user data path between the source gNB and the source UPF and UL/DL user data forwarding path between the source UPF and the target UPF is exchanged between the Inter-Satellite Coordination NF and the UPF on the source LEO. UPF resource release response including the DL forwarding GTP-U SN status is sent to the target Inter-Satellite Coordination NF.
16. N4 session modification request/response is exchanged between the Inter-Satellite coordination NF and the UPF in target LEO for setting the DL by using DL GTP-U SN status update. The target UPF is notified that the next DL packet is actually SN=#M+R+1.
17. The target UPF has finished receiving the UL user data packets from the source UPF. The target UPF buffers UL user data packets with SN=#N+1, #N+2.
18. The target UPF has finished receiving the DL user data packets from the source UPF. The target UPF buffers DL user data packets with SN=#M+1, #M+2,.., #M+R.
19. The target UPF is receiving the subsequent UL user data packets i.e., SN=#N+3, #N+4 from gNB in target LEO.
20. Target UPF sends UL user data packets to N6 in the order of SN.
21. First, the target UPF sends the buffered data with SN=#M+1, M+2,.., #M+R to target gNB. For DL packets that target UPF itself receives, target UPF adds SN=#M+R+1 and later sends them.
[bookmark: _Toc161139176]6.42.3	Impacts on services, entities, and interfaces
gNB on board:
-	Capability to use satellite ephemeris and to discover an appropriate ground-based Relay.
-	Capability to coordinate with Inter-Satellite Coordination NF and to inform the Inter-Satellite Coordination NF about DL TEID in target gNB and get UL TEID of target UPF.
-	Capability to add GTP-U SN to UL packets.
-	Capability to transfer GTP-U SN for UL packets between gNBs.
UPF on board:
-	Capability to allow context retrieval (i.e., copying) based on PDU session ID
- 	Capability to set (i.e., paste) a context retrieved from another UPF.
-	Capability to retrieve a part of information in a context stored in itself and to paste it to another context stored in itself. (See step 12 of Figure 6.42.2.5.1-1)
- 	Capability to suspend PDR from detecting packets while keeping a setting and to resume it later.
-  Capability to add GTP-U SN to DL packets.
-	Capability to take over GTP-U SN from a context to another context, where those contexts are bound to a PDU session ID. (See steps 2 and 8 in Fig. 6.42.2.6-1).
-	Capability to enable SN based in-sequence delivery of packets received by using two contexts that are bound to a PDU session ID. (See steps 17-21 in Fig. 6.42.2.6-1).
-	Capability to identify a currently connectable NTN Gateway from its current orbit location.
-	Capability to generate an Ethernet frame by adding MAC address of the identified NTN Gateway and transmit it over FL.
IMS AGW on board:
-	Capability to allow context retrieval (i.e., copying) based on PDU session ID
- 	Capability to set (i.e., paste) a context retrieved from another IMS AGW.
-	Capability to identify a currently connectable NTN Gateway from its current orbit location.
-	Capability to generate an Ethernet frame by adding MAC address of the identified NTN Gateway and transmit it over FL.
Relay:
-	A new network node that behaves as a gNB to AMF on the ground and as an AMF to gNB on board.
-	Capability to use satellite ephemeris and to discover an appropriate gNB on board.
-	Behaves as a UPF to SMF on the ground and as an SMF to UPF on board.
-	Capability to use satellite ephemeris and to discover an appropriate UPF on board.
-	Behaves as an IMS AGW to P-CSCF on the ground and as a P-CSCF to IMS AGW on board.
-	Capability to use satellite ephemeris and to discover an appropriate IMS AGW on board.
AMF:
-	Capability to identify a request coming from Relay entity and to set satellite constellation ID to a message to SMF.
SMF:
-	Capability to select Relay entity based on satellite constellation ID.
-	Capability to assign IP address to UE from a pool of IP address range belonging to a satellite constellation ID.
P-CSCF:
-	Capability to identify the need to select Relay based on UE IP address.
-	Capability to select Relay entity based on satellite constellation ID.
-	Capability to retrieve PDU session ID from PCF and to send it to Relay entity.
Inter-Satellite Coordination NF:
-	A new NF that takes care of inter-satellite coordination, including assistance of transferring GTP-U SN for DL packets between UPFs.
NTN Gateway:
-	Capability to identify an onboard UPF based on satellite ephemeris and UE IP address.
-	Capability to identify an onboard IMS AGW based on satellite ephemeris and an IP address allocated in the IMS AGW to represent UE.
- 	Capability to generate an Ethernet frame by adding MAC address of corresponding onboard entities and transmit it over FL.
* * End of changes * * * *
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