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Introduction

The RAN work item on Enhancements of NR RAN Slicing has been agreed in [1]. 
This paper provides our analysis on the remaining open points related to Partially Allowed NSSAI.

It provides the CR for TS 38.413.  
Discussion

1. Deactivation of User Plane when moving into non-supporting TA (or outside AoS)
SA2 agreed that RAN shall deactivate the UP resources when UE moves into a non-supporting TA, or a cell outside the AoS of the slice:

When the User Plane resources are activated for a PDU Session of an S-NSSAI part of the Partially Allowed NSSAI and the UE moves to a TA which is not part of the list of TAs associated with the S-NSSAI, the NG-RAN releases the User Plane resources for the PDU Session as described in step 1d of clause 4.3.4.2 of TS 23.502 [3]  and the SMF deactivates the PDU Session as described in step 3a of clause 4.3.4.2 of TS 23.502 [3], but the PDU Session context in UE and SMF is not released
Looking at TS 23.502, the section 4.3.4.2 states the following at step 3a:

3a.
(If the PDU Session Release is initiated by the UE in step 1a or has been triggered by (R)AN in step 1d) The SMF responds to the AMF with the Nsmf_PDUSession_UpdateSMContext response (N2 SM Resource Release request, N1 SM container (PDU Session Release Command)). N2 SM Resource Release request is included if the PDU Session Release is initiated by the UE and if the UP connection of the PDU Session is active. Neither N2 SM Resource Release request nor N1 SM container is included if the PDU Session Release is triggered by (R)AN and the SMF decides to keep the PDU session with user plane connection deactivated and the subsequent steps are skipped.
Observation 1: when the SMF receives the PDU session release triggered by RAN, the SMF must decide whether to release the PDU session or to deactivate the PDU session.

The N2 Message used by NG-RAN node for UP deactivation cited above in TS 23.502 can be the NGAP PDU Session Notify message or the NGAP Path Switch Request. This message already contains a container which is routed to the SMF. See below NGAP encoding:

9.3.4.13
PDU Session Resource Notify Released Transfer

This IE is transparent to the AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Cause
	M
	
	9.3.1.2
	
	-
	

	Secondary RAT Usage Information
	O
	
	9.3.1.114
	
	YES
	ignore


9.3.4.15
Path Switch Request Setup Failed Transfer

This IE is transparent to the AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cause
	M
	
	9.3.1.2
	


What is missing is a relevant value for the Cause IE indicating to SMF the reason for gNB deactivating the PDU session.

For example, when the UE moves out of AoS into a non-supporting TA and the gNB deactivates the PDU session, the SMF should:

· Release completely the PDU session if the slice of the PDU session is allowed (option 1).

· Keep the PDU session as deactivated if the slice of the PDU session is partially allowed (option 2),

Whenever the UE moves to a non-supporting TA, the gNB will send the cause code “slice not supported”.
Based on receiving this cause code, the current SMF behavior is however to release the PDU session. 

However, in the new release 18 case of partially allowed slice, the SMF can simply deactivate the PDU session and should avoid releasing the PDU session.

A simple solution to this problem is to add a new cause code helping the SMF to differentiate these two cases whenever it receives the PDU session release transfer containers from the gNB.
Proposal 1: add a new NGAP Cause Value cause value “Outside Area of Service of partially allowed Slice”.
Conclusion

This paper has analysed remaining open issues and makes the following proposal: 

Proposal 1: agree the CR in [2] for TS 38.413 adding a new NGAP Cause Value cause value “Outside Area of Service of partially allowed Slice”.
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