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Abstract: This paper discusses two scenarios of registration with AMF re-allocation subject to whether the new S-NSSAI in the Requested NSSAI is supported in the current UE's Tracking Area, and propose a solution to avoid interruption of active PDU Sessions during the registration with AMF re-allocation if the newly requested S-NSSAI is not available in the current UE's Tracking Area. 
1. Introduction and discussion
When the UE requests a new S-NSSAI in Registration Request and the serving AMF does not support this newly requested S-NSSAI, there are two scenarios according to whether the newly requested S-NSSAI is available in current TA as described in Fig 1.
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Figure 1.
In scenario 1, the S-AMF cannot serve all the S-NSSAIs in the Requested NSSAI, but the newly requested S-NSSAI is available in current TA, then the source AMF invokes the Nnssf_NSSelection_Get service operation from the NSSF and gets a Target AMF (i.e. T-AMF), which has required NF capabilities to serve the UE. The S-AMF shall redirect the Registration request and forward the UE context to the target AMF via direct signalling between the S-AMF and the T-AMF as described by Clause 5.15.5.2.3 in TS 23.501. Then the T-AMF deals with the Registration Request message transferred by the S-AMF. If the Registration Request is acceptable to the T-AMF, the Allowed NSSAI of the UE will include the newly requested S-NSSAI.
In scenario 2, if the new S-NSSAI in the Requested NSSAI is not available in the current UE's Tracking Area, the NSSF may determine a Target NSSAI. The S-AMF provides the Target NSSAI to the NG-RAN for the purpose of allowing the NG-RAN (i.e. S-NG-RAN) to redirect the UE to a cell of another TA supporting network slices not available in the current TA. When the UE enters into the new TA, the serving AMF may also change if the S-AMF cannot connect with the NG-RAN (i.e. T-NG-RAN) in the new TA.
Observation 1: There are two scenarios of registration with AMF re-allocation according to whether the new S-NSSAI in the Requested NSSAI is available in the current UE's Tracking Area:
1) When the UE requests a new S-NSSAI in Registration Request and only the existing AMF does not support this new requested S-NSSAI, the NSSF will determine a Target AMF to serve the UE in case of the current TA supporting the new requested S-NSSAI. 
2) If the current TA does not support the new requested S-NSSAI, the NSSF may determine a Target NSSAI for the purpose of allowing the NG-RAN to redirect the UE to a cell supporting the requested S-NSSAI not available in the current TA.

This paper will be focusing on the scenario 2, as shown in the above Figure 1.
The Target NSSAI includes the new S-NSSAI from the Requested NSSAI not available in the current TA, but available in another TA possibly overlapping with the current TA. The Target NSSAI also includes S-NSSAIs from the Requested NSSAI with ongoing PDU sessions that are available within the same TA as the new requested S-NSSAI, which is not available in the current TA.
According to current mechanism, when the S-AMF provides the Target NSSAI and the corresponding RFSP index to the NG-RAN, the NG-RAN sends the RRCRelease, which triggers the UE to enter into the RRC_IDLE state. Then the UE reselects a proper cell in another TA supporting the Target NSSAI in RRC_IDLE state. The UE In the CM-CONNECTED state will enter CM-IDLE state whenever the AN signalling connection is released (entering RRC Idle state). The UP connection of the active PDU Sessions will be deactivated when the UE enters CM-IDLE state.  
Observation 2: The active PDU Sessions may be affected during the registration with AMF re-allocation if the newly requested S-NSSAI is not available in the current UE's Tracking Area.
The redirection with RRCRelease mentioned above results in RRC_IDLE state mobility, while the handover procedure results in RRC_CONNECTED state mobility. So, the handover procedure for the active PDU Sessions should be triggered during the registration with AMF re-allocation in connected state if the current TA does not support the newly requested S-NSSAI. If the UE has established active PDU session(s), the UP connection of the active PDU Sessions will not be deactivated according to the procedure in the Figure 2. 
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[bookmark: OLE_LINK5][bookmark: OLE_LINK7][bookmark: _Hlk93789949]13. Steps as described in Figure 4.2.2.2.2-1: Registration procedure, in TS 23.502, where S-AMF acts as the old AMF and T-AMF acts as the new AMF.)
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10. Namf_Communication_CreateUEContext Request
11. Steps as described by step 4~12 of Figure 4.9.1.3.2-1: Inter NG-RAN node N2 based handover, Preparation phase, in TS 23.502 
12. Steps as described in Figure 4.9.1.3.3-1: Inter NG-RAN node N2 based handover, Execution phase, in TS 23.502 

Figure 2.
1.	The UE initiates registration update due to requesting a new S-NSSAI. In the Registration Request, the Requested NSSAI includes the newly requested S-NSSAI and the S-NSSAI(s) in the Allowed NSSAI. 
2.	If the S-AMF cannot serve the Requested NSSAI and the UE’s current Tracking Area cannot support the newly requested S-NSSAI, the S-AMF may retrieve a Target NSSAI from the NSSF. The Target NSSAI includes the newly requested S-NSSAI and the S-NSSAI(s) with ongoing PDU Sessions.
3.	The S-AMF may retrieve a corresponding RFSP index associated to the Target NSSAI from the PCF or determine it based on local configuration.
4.	The S-AMF checks whether these is any S-NSSAI related to active PDU Sessions in the Target NSSAI. 
If yes, the S-AMF determines a handover indication to let the S-NG-RAN attempt to handover the active PDU Sessions to a cell in another TA supporting the Target NSSAI. 	
The S-AMF deals with the Registration Request and accepts the UE’s Registration update. The newly requested S-NSSAI in step 1 should be included in the Rejected S-NSSAI(s) for RA since the current TA does not support it.
	The S-AMF provides the handover indication, the Target NSSAI and corresponding RFSP index to the S-NG-RAN within the N2 message carrying the Registration Accept message. 
5.	The S-NG-RAN forwards the Registration Accept with Allowed NSSAI, RA and the Rejected S-NSSAI(s) for RA to the UE.
6.	The S-NG-RAN configures the UE measurement procedures and instructs the UE to find any proper cell for handover. The measurement configuration of the UE is based on the Target NSSAI or the corresponding RFSP index.
7.	Based on measurement reports, the S-NG-RAN decides to handover the UE to another NG-RAN (i.e. T-NG-RAN) if any cell available can satisfy the handover criterion. 
8.	The S-NG-RAN sends to S-AMF the Handover Required message, which includes the Target ID, Source to Target transparent container, SM N2 info list, PDU Session IDs, intra system handover indication.
9.	The S-AMF selects the T-AMF based on the TAI in the Target ID. 
10. S-AMF to T-AMF: Namf_Communication_CreateUEContext Request (N2 Information (Target ID, Source to Target transparent container, SM N2 information list, PDU Session IDs), UE context information (SUPI, Service area restriction, the list of PDU Session IDs along with the corresponding SMF information and the corresponding S-NSSAI(s), PCF ID(s), DNN, UE Radio Capability ID and UE Radio Capability Information).
11. Same as step 4~12 of Figure 4.9.1.3.2-1: Inter NG-RAN node N2 based handover, Preparation phase, in TS 23.502. 
During the preparation phase, the T-AMF finds the T-NG-RAN according to the Global RAN Node ID in the Target ID, which is included in the N2 Information from the S-AMF in step 10.
12. Same as steps of Figure 4.9.1.3.3-1: Inter NG-RAN node N2 based handover, Execution phase, in TS 23.502. 
The S-NG-RAN and S-AMF attempt to handover the active PDU Sessions to the T-NG-RAN and T-AMF.
[bookmark: OLE_LINK3]13. Same as steps of Figure 4.2.2.2.2-1: Registration procedure, in TS 23.502, where S-AMF acts as the old AMF and T-AMF acts as the new AMF. 
The UE initiates Registration Request after handover. When the UE is out of the RA of the last registration, the Requested NSSAI can include the newly requested S-NSSAI in step 1 again and the S-NSSAI(s) related to the ongoing PDU Sessions. The UE can establish new PDU sessions related to the newly requested S-NSSAIs after the registration is successfully accepted by the T-AMF
Observation 3: Thanks to handover to a cell in another TA supporting the Target NSSAI, the active PDU Sessions will not be affected during the registration with AMF re-allocation if the newly requested S-NSSAI is not available in the current UE's Tracking Area.
Observation 4: The Target AMF is selected based on its capability to support the Target NSSAI and the TAI of the cell to which the NG-RAN successfully handover the active PDU Sessions. The NSSF shall not provide the Target AMF to the source AMF in this case.
Due to impact on RAN, LS to RAN2 and RAN3 is needed to request the NG-RAN to support handover of active PDU Sessions according to the handover indication and Target NSSAI from the AMF. Whether the RFSP index corresponding to the Target NSSAI is also useful for measurement configuration during preparing handover also needs to be clarified by RAN2/3. 
3. Conclusion and proposal(s)
Conclusion: The active PDU Sessions may be affected during the registration with AMF re-allocation. Handover of the active PDU Sessions to a cell in another TA supporting the Target NSSAI should be triggered before registration to the target AMF if the newly requested S-NSSAI is not available in the current UE's Tracking Area. The NSSF shall not provide the Target AMF to the source AMF in this case.
[bookmark: _GoBack]Proposal: It is proposed that SA2 approves the corresponding CRs S2-2200851, S2-2200852 and the LS to RAN2 and RAN3 as described in S2-2200853.
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