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Introduction
SA2 is discussing the key issue 3 concerning network slices which have an area of support not matching deployed tracking areas. They have competed the study in [2] and are preparing stage 2 CRs.
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

Q1: 
Can the handover be optimized/enhanced to prevent the UE from leaving the network slice service area or steer the UE so it is entering into the network slice service area?

In this question we assume that the network service area is defined as the area of availability of the slice which we assume to be an area where more than 0 resources are allocated for the slice (i.e. the area where the UE can access the network slice). In release 18 this area could be a sub-TA. Still, SA2 considers in release 18 a support of slice “per TA”. This means that there can be some cells outside the network service area which supports the slice because they belong to a slice-supporting TA but have 0 resources allocated.
There are therefore two scenarios where the UE would leave the network service area:

· Target cell does not support the slice (change of TA)
· Target cell supports the slice with zero resources allocated.
The source cell can identify the first scenario based on Xn slice support exchanged in Xn setup known from earlier releases.

The source cell can identify the second scenario based on the slice load already exchanged over Xn per cell as shown below:
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Therefore, the source cell can identify all scenarios where the UE leaves the network slice service area provided that there is an Xn interface between the two gNBs and provided that these two gNBs support the slice load exchange feature.

Considering that the source cell can identify these two types of candidate target cells, the source cell can optimize the candidate cell selection of the handover taking into account these slice aspects. However, this should remain within the limits of acceptable radio conditions. 

Same considerations would apply to steer the UE into the network slice service area.

We propose to make the following answer:

Proposed Answer: Yes, handover can be optimized so as to keep the UE in the network slice service area or steer the UE to enter the network slice service area as long as radio conditions allow it and the gNBs support the exchange of slice load information over Xn.

Q2: 
Should the PDU sessions be handed over anyhow to a cell where its network slice has zero resources configured (i.e. no data transmission can happen for the PDU sessions of the network slice) i.e. can such PDU session be retained upon connected mode mobility? 

If the target cell has zero resources, the target gNB would currently release the PDU session resources with cause code “no slice resources available”. This doesn’t need to change assuming that we want the PDU session user plane to be deactivated when moving to a cell with zero resources. Some behaviour changes to be expected however are:

· to newly keep a deactivated PDU Session context in the target gNB to enable future resume.

·  to inform the 5GC of this UP deactivation so that 5GC can decide to either keep the PDU session in deactivated state (i.e. PDU session retained) or release the PDU session. If the handover is inter-gNB the target gNB can already inform 5GC in the NGAP Path Switch Request message that the RAN PDU session resources have been released. If the handover is intra-gNB the gNB can already inform 5GC in the NGAP PDU Session Notify message that the RAN PDU session resources have been released.
The only possible protocol impact is whether a new specific explicit cause value or IE should be added towards the AMF, or if instead we can rely on AMF inference that UE left/entered the network slice service area.

Therefore, the current Path Switch Request and PDU Session Notify procedures allow to manage PDU sessions handed over to a cell with zero resources with some updated configurable gNB behavior for specific S-NSSAI.
Proposed Answer: for a UE handed over to a cell with zero resources, the (target) gNB should release the PDU sessions resources and inform the 5GC using the Path Switch Request or PDU Session Notify messages possibly adding a new cause value or IE. The 5GC can then decide whether to retain the PDU session or release it.  
Q3:
if Area of Interest reporting is configured to let the CN know when the UE is outside the area when the area is the AoS of the S-NSSAI, can the AoI be identified by the S-NSSAI? (I.e. the S-NSSAI is used as AoI identifier to mean where resources are allocated for the S-NSSAI).

As explained above, 5GC can be informed of UE leaving the AoS by using existing Path Switch Request and PDU Session Notify messages depending on whether the handover is inter-gNB or intra-gNB.  

To handle UEs entering into the AoS, similarly:

· For inter-gNB handover the target gNB can setup the PDU session resources and indicate resumption into the existing Path Switch Request.
· For intra-gNB handover the gNB needs to inform of the resumption of the PDU session resources, this can be added to the PDU Session Notify message.

In both cases only a new cause code or IE needs to be added to the above existing messages, if needed. There is no need to involve the AoI concept and Location Reporting and Location Report NGAP procedures. 
Proposed Answer: the gNB can inform the 5GC of the UE moving in and out of the AoS using the existing NGAP Path Switch Request and PDU Session Notify messages possibly enhanced with a new cause value or IE. There is no need to involve AoI, Location reporting control and location report procedures. 

Q4:
Can RAN trigger, if configured to do so, the release of the PDU Sessions or deactivation of the UP resources of PDU sessions according to policy as the UE is moving to an area where zero resources are allocated to their network slice?

See answer to question 2.

Proposed Answer: see answer to Q2.
Conclusion and proposals
This paper has addressed the questions from SA2 related to the LS in [3].

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