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Abstract: This contribution proposes to update Solution #24 to resolve ENs.
1 Discussion
The following EN is resolved by sending the registration and PDU session establishment request to AMF at the same time.
How to support the combination of the registration and PDU session establishment is FFS.
[bookmark: _GoBack]The following EN is resolved by re-sends the request to the new satellite.
How to handle the change of satellite is FFS.
The following EN is resolved by buffering the UE context before the timer expires during security procedure complete.
How to handle the case that (R)AN should store the UE context while the security procedure has not complete between the UE and 5GC.
The following EN is updated with more clarification.
How to handle the stored data after the PDU session establishment procedure is FFS.

2 Proposal
[bookmark: _Hlk513714389]It is proposed to capture the following changes in TR 23.700-29.

[bookmark: _Toc22214904][bookmark: _Toc510604403][bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc23254037][bookmark: _Toc509905226]FIRST CHANGE
[bookmark: _Toc157597035][bookmark: _Toc158029020][bookmark: _Toc146636841][bookmark: _Toc151701867][bookmark: _Toc151176059][bookmark: _Toc23254041][bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc148441193][bookmark: _Toc326248702][bookmark: _Toc421821979][bookmark: _Toc324232211]6.24.2	Procedures
[bookmark: _Toc158029021][bookmark: _Toc157597036]6.24.2.1	Option 1: Procedures of User plane enabled S&F
[bookmark: _Toc157597037]To support mechanisms for a UE to register with the network when the network is in S&F Satellite operation, this solution proposes the UE request the registration and PDU session establishment into single procedure. Following enhancement are supposed to be supported by (R)AN.
1.	When the S&F operations are supported and indicated in the UE request, (R)AN shall store the received UE registration and PDU session establishment request. RAN is aware of the ephemeris information, by configuration.
2.	Trigger the the feeder link/service link establishment when they are available. Upon the feeder link/service link is available, send out the stored UE registration and PDU session establishment request.
[bookmark: _Toc158029022][bookmark: _Toc161139053][bookmark: _Toc23254044][bookmark: _Toc326248711][bookmark: _Toc151701870][bookmark: _Toc510604409][bookmark: _Toc22214911][bookmark: _Toc148441196][bookmark: _Toc151176062][bookmark: _Toc146636844]6.24.2.1.1	Procedures of registration in S&F mode


[image: ]

Figure 6.24.2.1.1-1: Procedures of registration in S&F mode
1.	UE sends the registration and PDU session establishment request to (R)AN. The request message includes the AN message (AN parameters, Registration Request), the detailed can be fined in clause 4.2.2.2.2 of TS 23.502 [3]. And the AN parameters include the indicator of the S&F registration.
	The indicator of the S&F registration indicates the UE support the S&F registration and wants to perform a S&F registration, and the PDU session establishment would be initiated in the same time. 
when the feeder link avaliable, (R)AN forwards the registration and PDU session establishment request to AMF at the same time, the PDU session establishment request is included in the registration request.
Editor's note:	How to support the combination of the registration and PDU session establishment is FFS.
Editor's note:	How to support security mechanism is FFS, and need to coordinate with SA WG3.
2. 2.	When the UE provides the S&F registration request, and the (R)AN could cover this area when the service link is available again based on the ephemeris information or based on the pre-configuration, the (R)AN stores the UE request received. If satellite changes due to no longer cover of  UE, the (R)AN should discard the UE request, when the next satellite is avaliable UE sends request to the new (R)AN .
Editor's note:	How to handle the change of satellite is FFS.
3.	The (R)AN sends a S&F registration notification to the UE. The notification would inform the UE the registration is in the S&F mode, indicating the registration response will be delayed.
	Instead of AMF trigger the paging, UE would be in RRC_inactive state, (R)AN store the UE context and send the RAN Notification area and RAN Notification Area Update timer to UE. The RAN Notification Area Update timer is alignment with the ephemeris information, i.e. UE will send the periodic RAN Notification Area Update to (R)AN at the time that the service link is available again.
UE should store the UE context before the security procedure complete, If the timer expires and the security procedure still not complete, (R)AN should discard the UE context.
Editor's note:	How to handle the case that (R)AN should store the UE context while the security procedure has not complete between the UE and 5GC.
4. 4.	If there is no valid AMF, the (R)AN selects an AMF as described in clause 6.3.5 of TS 23.501.
5.Based on the ephemeris information, or the pre-configuration, (R)AN sends out the stored request (registration and PDU session establishment request) to AMF upon the feeder link is available.
56.	Complete the registration procedures and PDU session establishment procedures on the ground as defined in clause 4.2.2.2 step 23-19 and clause 4.3.2.2 step 2-12. of TS 23.502 [3].
	With the indication of the S&F registration, the AMF is aware that the UE is in S&F mode, then the AMF may, based on configuration, send the satellite ID to the SMF. The SMF selects on-board UPFs based on satellite ID, ephemeris information. The SMF activates the on-board UPF buffering in the N4 session signaling.
Editor' s note: How the SMF selects on-board UPFs based on satellite ID, ephemeris information is FFS.
67.	The AMF sends the registration accept and PDU Session Establishment Accept to the (R)AN. The (R)AN stores the information received from AMF that will send to the UE. The (R)AN stores the UE context and acknowledges to the AMF. 
78.	When the timer is triggered, which means the service link is available, to make UE trigger the periodic RAN Notification Area Update procedure to connect with (R)AN. the (R)AN send out the stored Registration Accept information and PDU Session Establishment Accept information to UE. And (R)AN forwards the NAS message (PDU Session ID, N1 SM container (PDU Session Establishment Accept)) provided in step 12 to the UE.
89.	UE sends the N2 PDU session response to the (R)AN, (R)AN stores this signal, and will send it to the 5GC when the feeder link is available.
910.	Optionally the Uplink Data will be stored in the on-board UPF.when the feeder link is available and the PDU session is established , the on-board UPF sends the stored data to the DN on the ground. , wait for the next service link available time.
Editor's note:	How to handle the stored data after the PDU session establishment procedure is FFS.
Editor's note:	How to handle the NAS timer to support the above procedure depends on CT WG1 decision.
[bookmark: _Toc157597038][bookmark: _Toc158029023][bookmark: _Toc161139054]6.24.2.2	Option 2: Procedures of 5GC enabled S&F
[bookmark: _Toc158029024][bookmark: _Toc157597039][bookmark: _Toc161139055]6.24.2.2.1	Enhancement of the registration procedures
When the AMF, SMF, UDM/AUSF are all on-boarded, the registration procedures follow Registration procedures defined in clause 4.2.2.2 of TS 23.502 [3]. The differences are:
-	The step 16 could be skipped, since the AM policy could be predefined.
-	After the on-board registration completion, the on-board UDM may send the stored UE subscribe data to the ground UDM for backup. To achieve synchronization, the ground UDM packs all the subscription data and sends it to the on-board UDM when received the stored UE subscribe data.

-	The capability of NF(s) supporting the S&F mode need to be indicated.
Editor's note:	How the subscription data synchronization among the UDMs in the satellite and ground is achieved is FFS.
[bookmark: _Toc161139056][bookmark: _Toc157597040][bookmark: _Toc158029025]6.24.2.2.1	Enhancement of the session management procedures 
When the AMF, SMF, UDM/AUSF are all on-boarded, the registration procedures follow Registration procedures defined in clause 4.2.2.2 of TS 23.502 [3]. The differences are:
-	The step 7 and/or step 9 could be skipped, since the SM policy could be predefined.
-	The capability of NF supporting the S&F need to be indicated.
[bookmark: _Toc161139057][bookmark: _Toc158029026][bookmark: _Toc157597041]6.24.3	Impacts to Services, Entities and Interfaces
User plane on-board:
-	SMF: selection of UPF based on the satellite ID and ephemeris information.
-	(R)AN: Store the request from the UE in S&F mode.
The timers related to registration procedure and PDU session establishment procedure may need to be updated.
Control plane and user plane on-board:
-	UDM: subscription data synchronization
The timers related to registration procedure and PDU session establishment procedure may need to be updated.

End of CHANGES 
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