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1   Introduction
Currently the S-NSSAI associated with each PDU session is included in the setup or initial request messages over different following interfaces, for example, 
· PDU SESSION RESOURCE SETUP REQUEST in 38.413
· S-NODE ADDITION REQUEST in 38.423

But during the modification procedure, the S-NSSAI is not included under the understanding that the S-NSSAI may not be changed for existing PDU sessions. 
In this document we propose to add the S-NSSAI in the related modification procedures based on the analysis of SA2 work.  
2   Discussion

2.1   Introduction of SA2 work on S-NSSAI change
In section 4.11.1.2.2 of TS 23. 502, the following figure illustrates the handover from EPS to 5GC using the N26 interface during the preparation phase. .  
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The S-NSSAI related descriptions related to the S-NSSAI are copied as follows. 

4.11.1.2.2.2
Preparation phase

 -
For home-routed roaming scenario, the PGW-C+SMF and UPF+PGW-U are in the HPLMN. v-PCF are not present

4. For home-routed roaming scenario, the AMF selects a default V-SMF per PDU Session and invokes the Nsmf_PDUSession_CreateSMContext service operation (UE PDN Connection Contexts, AMF ID, SMF + PGW-C address, S-NSSAI). The S-NSSAI is the S-NSSAI configured in AMF for interworking, which is associated with default V-SMF. The default V-SMF put this S-NSSAI in the N2 SM Information container in step 7.
7. The PGW-C+SMF (V-SMF in the case of home-routed roaming scenario only) sends a Nsmf_PDUSession_CreateSMContext Response (PDU Session ID, S-NSSAI, N2 SM Information (PDU Session ID, S-NSSAI, QFI(s), QoS Profile(s), EPS Bearer Setup List, Mapping between EBI(s) and QFI(s), CN Tunnel-Info, cause code)) to the AMF

……. In home routed roaming case, the S-NSSAI included in N2 SM Information container is the S-NSSAI received in step 4. 
AMF stores an association of the PDU Session ID, S-NSSAI and the SMF ID
9. The AMF sends a Handover Request (Source to Target Transparent Container, N2 SM Information (PDU Session ID, S-NSSAI, QFI(s), QoS Profile(s), EPS Bearer Setup List, V-CN Tunnel Info, Mapping between EBI(s) and QFI(s)), Mobility Restriction List) message to the NG-RAN
4.11.1.2.2.3
Execution phase

12.
The UE performs the EPS to 5GS Mobility Registration Procedure from step 2 per clause 4.11.1.3.3
4.11.1.3.3
EPS to 5GS Mobility Registration Procedure (Idle and Connected State) using N26 interface
14. In the home-routed roaming case and connected state mobility, the AMF derives the corresponding S-NSSAI value for the Serving PLMN based on S-NSSAI value for the HPLMN received from PGW-C+SMF. If two values (i.e. the S-NSSAI value configured in AMF for interworking and S-NSSAI value for the Serving PLMN) are different, the AMF invokes Nsmf_PDU_Session_CreateSMContext(PDU Session ID, S-NSSAI value for the Serving PLMN). The V-SMF updates 5G AN with the new S-NSSAI of VPLMN by sending a N2 SM message to 5G AN via AMF.

The basic procedure can be summarized as follows.  For the EPS to 5GS mobility procedure and for home-routed roaming scenario. . 
· During the handover phase, the RAN is provided with a S-NSSAI associated with the default V-SMF;

·  After the handover, the UE performs EPS to 5GS mobility registration procedure during which the new S-NSSAI of the VPLMN is updated to the RAN. 
Observation 1: The S-NSSAI per PDU session may be updated for the EPS to 5GS handover for home-routed roaming scenario.  

2.2   The impact of S-NSSAI change
Based on the above analysis, it can be concluded that the S-NSSAI per PDU session may be updated for the EPS to 5GS handover and for home-routed roaming scenario. With the updated S-NSSAI, the NG-RAN can fulfil the slice specific requirements as described in the TS 38.300. Otherwise, if the S-NSSAI is not updated, the NG-RAN can only use the original S-NSSAI for its own handlings with unexpected behaviour.  
Hence this S-NSSAI change requires some specification updates accordingly for the session/DRB modification procedures in case of inter-system handover. The detailed changes include as follows. 
· NG interface
In TS 38.413, the PDU SESSION RESOURCE MODIFY REQUEST message is required to add the S-NSSAI for each already established  PDU session. 
· F1 interface

Currently the S-NSSAI is already included in the UE CONTEXT MODIFICATION REQUEST for DRBs to be setup and DRBs to be modified. Thus no change is needed.

· E1 interface

In BEARER CONTEXT MODIFICATION REQUEST message, the S-NSSAI is included only for PDU sessions to be setup. Hence the S-NSSAI should be included for those already established PDU sessions.  
· Xn interface

For MR-DC, technically the UE may be setup dual connectivity even during the EPS to 5GC handover procedure. When the S-NSSAI is deemed to be updated, after receiving the S-NSSAI from the 5GC, the MN should notify the updated S-NSSAI to the SN via the S-NODE MODFICIATON REQUEST for those already established PDU sessions. 
Hence we propose to update the related specifications. 

Proposal 1: The updated S-NSSAI is required to be included in the following messages to support the EPS to 5GC handover for home-routed roaming scenario. 

· The PDU SESSION RESOURCE MODIFY REQUEST message in TS 38.413
· The BEARER CONTEXT MODIFICATION REQUEST message for those already established PDU sessions in TS 38. 463. 
· The S-NODE MODFICIATON REQUEST for those already established PDU sessions in TS 38.423
Further, since the S-NSSAI change happens only in the inter-system home routed roaming scenario, the S-NSSAI can be set optional. And when the NG-RAN does not understand the S-NSSAI, it can reject the S-NSSAI update. 
Proposal 2: The added S-NSSAI is optional and the Assigned Criticality is set as ‘reject’
3   Conclusion
Based on the discussion in this paper, we propose the following observation and proposals.   
Observation 1: The S-NSSAI per PDU session may be updated for the EPS to 5GS handover for home-routed roaming scenario.  

Proposal 3: The updated S-NSSAI is required to be included in the following messages to support the EPS to 5GC handover for home-routed roaming scenario. 

· The PDU SESSION RESOURCE MODIFY REQUEST message in TS 38.413

· The BEARER CONTEXT MODIFICATION REQUEST message for those already established PDU sessions in TS 38. 463. 

· The S-NODE MODFICIATON REQUEST for those already established PDU sessions in TS 38.423

Proposal 4: The added S-NSSAI is optional and the Assigned Criticality is set as ‘reject’
The CR for the related specifications can be found in [2-4]. 
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