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1. Introduction/Discussion

Editor's notes in the solution are resolved:
Editor's note:	It is FFS how the target NG-RAN can detect congestion in CN.
We propose the AMF provides this information to NG-RAN by indication of the alternative slice is replacing the overloaded slice by a NG-AP AMF configuration update procedure (as already stated in the introduction of the solution).
Editor's note:	The feasibility of indicating two serving network S-NSSAI for one HPLMN S-NSSAI in the Allowed NSSAI is FFS.
We propose a new information is added in Allowed NSSAI indicating that a S-NSSAI is additionally allowed to replace another S-NSSAI in the allowed S-NSSAI and it maps to the same HPLMN slices (additionally as a temporary situation). This should be possible as what slice maps to HPLMN slices is a VPLMN decision (whether permanently or temporarily).
Editor's note:	Whether SSC3 PDU Session modification can be used to change the slice is FFS.
[bookmark: _Hlk108679529]It is proposed that since it is a change of PDU session that we introduce by this feature the possibility that SSC mode 3 applies across slices. Tthis can be assumed a new behaviour with indication of support by UEs and it affect RM and SM signalling.

2. Text Proposal
It is proposed to capture the following changes to TR 23.700-41
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * * 
[bookmark: _Toc104872537][bookmark: _Toc104359358][bookmark: _Toc104302392][bookmark: _Toc104302541][bookmark: _Toc104359507][bookmark: _Toc104872691][bookmark: _Toc97269611]6.3	Solution #3: Support of Network Slice Service continuity using a SSC mode 3 type of Service continuity
[bookmark: _Toc104302393][bookmark: _Toc104359359][bookmark: _Toc104872538]6.3.1	Introduction
This solution addresses KI#1 scenarios of mobility.
[bookmark: _Toc104302394][bookmark: _Toc104359360][bookmark: _Toc104872539]6.3.2	Functional Description
This solution, for generality (as this solution can apply also without any mobility in a totally AMF initiated approach), considers a UE which is in CM-CONNECTED mode and arrives at an area where it needs to be handed over to a cell outside the current RA where a PDU session in a certain slice cannot continue as the slice is no longer available for any of the reasons documented in the KI#1. Specifically, the RAN is based on local information detecting the target RAN node cannot serve the current slice and it is configured with a valid replacement so it can continue the sessions associated with the replaced slice temporality till they are replaced by session with the correct slice. This may be dues to e.g. the AMFs in target RAN node region not supporting the S-NSSAI any more for e.g. maintenance or other causes so they provide an AMF configuration update to tell the RAN a S-NSSAI no longer is supported and a replacement is defined for it.
This solution relies on using a SSC mode 3 type of service continuity in a network-controlled manner across network slices (SSC3 only operates for same DNN and S-NSSAI today so strictly speaking this is not the existing SSC mode 3). The next clause provides the necessary details.
[bookmark: _Toc97269612][bookmark: _Toc104302395][bookmark: _Toc104359361][bookmark: _Toc104872540]6.3.3	Procedures
The call flow below in figure 6.3.3-1 proposes using SSC mode 3 type of mobility across network slices to provide the service continuity solution. A single NG-RAN node may also be involved, two NG-RAN nodes are shown for generality and only the Xn Handover case is shown but this can apply also to NG Handover. Also, more than one AMF can be involved but for simplicity only one is considered (if more than one is involved there is an extra AMF reallocation step to be added where the context is transferred alongside the slice remapping information)




Figure 6.3.3-1: service continuity upon slice change
0.	NG-RAN nodes have been configured with slice re-mapping of slice 10 to 11 due to any cause.					
1.	AMF has sent the UE Allowed NSSAI to the serving NG-RAN node as part of the registration and the UE per existing procedures. The UE had indicated to the AMF it supports this new feature in the registration request.
2.	UE has ongoing PDU session 1 of slice 10 where the SMF has indicated to the AMF is support this SSC mode 3 like type of behaviour across slices.for which SSC mode 3 has been selected.
3.	Source NG-RAN triggers Handover to target NG-RAN. The target NG-RAN node 2 informs during the HO procedure the source NG-RAN node 1 that it accepts the PDU session 1 of slice 10 temporarily due to slice re-mapping action which it has been configured with for slice 10. It also indicates the new slice 11 for the PDU session. It is assumed that the AMF provided this information to impacted NG-RAN nodes by indication of the alternative slice is replacing the overloaded slice by a NG-AP AMF Configuration Update procedure.
4.	At handover completion, the target NG-RAN indicates to AMF in Path Switch Request that PDU session 1 of slice 10 needs to be terminated and a new PDU session is to be setup with slice 11.
Editor's note:	It is FFS how the target NG-RAN can detect congestion in CN.
5.	AMF sends an Update message to SMF indicating end of PDU session 1 of slice 10 and remapping to slice 11. The SMF triggers step 7 as the UE has indicated SSC mode 3.
56.	The AMF provides a new Allowed NSSAI including both S-NSSAI 10 and S-NSSAI11 in the UE Configuration Update command and may include S-NSSAI 11 in the Configured NSSAI as temporary S-NSSAI replacing S-NSSAI 10. UE performs the post-handover registration (as Source and Target NG RAN nodes have different slice support, they don't belong to the same registration area for the UE) requesting Slice 10 and slice 11 as indicated in the handover command. Because the AMF has received (end slice 10) at step 4, the AMF still includes the slice 10 in the Allowed NSSAI towards the UE at this step (the slice is indeed still temporarily available until it receives from SMF notification of the final release of PDU session 1 of slice 10 at step 9). This is just a temporary allowed NSSAI that will be soon replaced and may include two S-NSSAIs in the serving PLMN supporting same HPLMN S-NSSAI exceptionally. The Allowed NSSAI information element is indicating that a S-NSSAI is Allowed to replace another S-NSSAI in the Allowed S-NSSAI. In roaming case, this additional allowed S-NSSAI maps to the same HPLMN slice(s) (temporarily). This should be possible as what slice maps to HPLMN slice(s) is a VPLMN decision (whether permanently or temporarily). The Configured NSSAI update may not be required if SA2 will specify this is not updated for this case and the UE shall ignore inconsistencies.
Editor's note:	The feasibility of indicating two serving network S-NSSAI for one HPLMN S-NSSAI in the Allowed NSSAI is FFS.
6.	AMF sends an Update message to SMF indicating end of PDU session 1 of slice 10 and remapping to slice 11. The SMF triggers step 7 as if the UE had indicated the SSC mode 3 type of behaviour specified in this solution.
7.	In reaction to step 5, the SMF triggers towards the UE the NAS PDU Session Modification Command (Cause, PCO (PDU Session Address Lifetime value), end slice 10, new slice 11) to invoke SSC mode 3 type of behaviour. The (end slice 10, new 11) may be included towards the UE to prompt the UE to setup the new PDU session 2 with slice 11. By this feature the possibility that SSC mode 3 type of behaviour applies across slices is introduced even if the UE had not indicated the existing SSC mode 3 when the PDU session was established.
Editor's note:	Whether SSC3 PDU Session modification can be used to change the slice is FFS.
8.	The UE triggers the establishment of PDU session 2 with slice 11 according to SSC mode 3 procedure as per existing procedures described in clause 4.3.2.2.1 of TS 23.502 [5]. The S-NSSAI requested is S-NSSAI 11, the DNN is the same as used for the existing PDU session.
9.	At the expiry of SSC mode 3 timer, the SMF triggers the release of the PDU session 1 of slice 10 according to SSC mode 3 procedures (existing procedures described in clause 4.3.2.2.1 of TS 23.502 [5]).
10.	Upon notification from the SMF that PDU session of no longer supported slice 10 has been released, the AMF sends a final the UCU (UE Configuration Update) message in order to update the Allowed NSSAI towards the NG-RAN and the UE. In this example, the new Allowed NSSAI is slice 11. When the slice 10 can be resumed the inverse procedure can take place by swapping slice 11 with slice 10 using the same method.
[bookmark: _Toc97269613][bookmark: _Toc104302396][bookmark: _Toc104359362][bookmark: _Toc104872541]6.3.4	Impacts on services, entities and interfaces
The solution has the following impacts:
NG-RAN node:
-	configuration to perform slice remapping for certain slices and related behaviour as per above procedure
AMF:
-	temporarily allow slices while SSC3 type of behaviour completes for the PDU session and do UE configuration update to provide the final allowed NSSAI when the SSC mode 3 new PDU session is up and running and old PDU session leg released.
UE:
-	trigger SSC mode 3 when the PDU session is temporarily accepted in the new slice as specified in the handover command.
-	perform registration procedure by taking into account the indicated slice as replacement of the ongoing slice.
-	performs SSC mode 3 type of behaviour with the slice indicated to replace the ongoing slice when requested by step 7.

* * * * End of changes * * * *
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