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Introduction
SA2 is discussing the key issue 5 concerning partially allowed and partially rejected slices. They have competed the study in [2] and are preparing stage 2 CRs.
Especially, SA2 proposes to make the Partially Allowed NSSAI available to NG-RAN over NGAP, i.e. sent at the same time as sending the Allowed NSSAI e.g. as to allow NG-RAN to optimize RRM logic (e.g. so the RAN can steer the UE considering also these S-NSSAIs in the Partially Allowed NSSAI). 

In this context SA2 has sent the LS [3] to RAN3 asking feedback on a few questions involving NG-RAN.

This paper provides an analysis of the questions, and motivated answers.

Discussion

Question 1: SA2 asks RAN3 if the Partially Allowed NSSAI is useful for NG-RAN to get over NG-AP in all messages where the Allowed NSSAI is sent?

The partially allowed NSSAI allows a gNB to determine which slices are also allowed for a UE in some TAs of the UE’s RA (Registration Area). The gNB should assume that the partially slice is supported for the UE in all TAs of the UE’s RA where the slice is supported.

Therefore, like for any slice allowed in the full UE’s RA, the knowledge of a partially allowed slice can help a gNB steer the UE to bands supporting the slice, to the limit of which TA(s) this slice is supported in, which gNB already knows.

Because the partially allowed slice is a slice allowed for the UE, it should be signalled in all messages where the allowed NSSAI is currently sent. 

Proposed Answer: yes, the partially allowed NSSAI is useful for NG-RAN to enable steering the UE to bands supporting the Partially Allowed s-NSSAIs. The Partially Allowed NSSAI should be sent over all NGAP messages which currently send the Allowed NSSAI.
Question 2: if the answer to Question 1 is "yes", whether it is needed to send also the Partially Allowed NSSAI with or without the associated TA-list for each S-NSSAI in the Partially Allowed NSSAI

As explained above, the gNB should already know in which TAs the slice is supported. We assume that an Xn interface can be set up with neighbour gNBs and the serving gNB has received this information from neighbour gNBs.
With this information, the serving gNB should assume that a slice received as partially allowed for a UE over NGAP is allowed in all TAs where the slice is supported. 
Proposed Answer: no, this is not needed because the NG-RAN knows already in which TAs each slice is supported. 

Question 3: is it possible and feasible in rel-18 in the RAN to leverage the received Partially Allowed NSSAI to e.g. deactivate the PDU session, or trigger reporting of entering or exiting a S-NSSAI area of support to AMF?

Knowing that a slice is partially allowed informs the NG-RAN that it needs a special handling of the associated PDU sessions: moving from a supporting TA of the RA to a non-supporting TA the gNB should indicate to the 5GC that the slice becomes not supported so that 5GC can either deactivate or release the PDU session. If the change of TA involves an inter-gNB handover, the 5GC is already implicitly made aware through the NGAP Path Switch Request. If instead the change of TA happens intra-gNB, another NGAP message has to be used for the reporting to 5GC such as an NGAP PDU Session Notify. Conversely, when the UE moves again from a non-supporting TA into a supporting TA, this has to be signalled to the 5GC with similar messages.  

Proposed Answer: yes, it is possible and feasible in release 18 to leverage the received partially allowed NSSAI. Activation or deactivation of PDU sessions associated with the slice can be signalled using the Path Switch Request and PDU Session Notify messages.  

Question 4: Should the S-NSSAIs of the Rejected S-NSSAI for part of the RA be made available to NG-RAN for RRM purposes e.g. so that the RAN can consider this information for RRM purposes e.g. to steer the UE to bands supporting also this S-NSSAI?

For similar reasons as stated above for partially allowed slice, it is useful for the NG-RAN to receive the slice partially rejected in the RA. Even if the slice has been rejected in the requesting TA, the gNB can still steer the UE to supporting bands as the UE moves into TAs where the slice is supported. 
The S-NSSAI rejected partially in the RA should be sent in all messages where the Allowed NSSAI is currently sent.
Proposed Answer: yes, the S-NSSAI rejected partially in the RA should be made available to the NG-RAN to enable steering the UE to bands supporting the S-NSSAI. The S-NSSAI rejected partially in the RA should be sent in all NGAP messages where the Allowed NSSAI is currently sent.

Conclusion and proposals
This paper has addressed the questions from SA2 related to the LS in [3].

It is proposed to discuss the answers proposed in this paper and agree on the LS reply proposal in [4]. An example draft CR is also available in [5] to illustrate the RAN3 impacts. 
References

[1] RP-172109, Revised Work Item on New Radio (NR) Access Technology, NTT DOCOMO, Inc.
[2] TR 23.700-41, Study on Enhancement of network slicing; Phase 3 (release 18), SA2
[3] R3-230040, LS on partially allowed/rejected NSSAI
[4] R3-230218, Reply LS on partially allowed/rejected NSSAI
[5] R3-230219, Support of partially allowed/partially rejected NSSAI

- 2 -

