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Introduction

RAN3 has received an LS from SA2 on Support of Network Slices which have Area of Service not matching deployed Tracking Areas in R3-230039/S2-2301466 [1]. This LS requires RAN3 to provide feedback on the following questions.
	SA2 is specifying the handling of network slices that have Area of Service (AoS) not matching deployed Tracking Areas. It is discussed that such network slices are indicated as supported uniformly over the TA to CN, but actually in some cells of the TA zero resources may be allocated. RAN feedback is welcome then on the expected handover behaviour when zero resources are allocated but the network slice is indicated as supported in the cell: 

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?

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? 

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).

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?


In this paper, we would like to provide our views on these questions.
Discussion
The above questions related to key issue 2 in SA2 TR23700-41.

	5.3.1
Description

Network Slices are deployed for services over an Area of Service which may match the existing TAs or for which the Area of Service can be different. Currently, the network slice availability (i.e. where the network slices are defined to be supported) is designed to match deployed TA boundaries. In addition, the UEs and network configuration can be impacted when network slices are deployed and decommissioned over certain time interval (e.g. the Configured NSSAI can change when a network slice is no longer available or becomes available, this can affect the Allowed NSSAI and other parameters and in turn the RA may need to change, etc.).

This Key Issue will study how to address the issues described above and whether system level improvements are needed to mitigate e.g. the deployment and control plane issues that arise due to the currently defined system behaviour:

-
The support of services over network slices when the services have Area of Service not matching the existing deployed TA boundaries.

-
The support of network slices which have a limited lifetime (including how to gracefully terminate a network slice which can apply also to network slices which have a longer lifespan in order to avoid abrupt PDU Session release).

NOTE:
Coordination with SA WG5 can be needed for Network Slice Life Cycle Management aspects


Based on TR report, the questions in the LS related to the solution 45 as following: 

	6.45
Solution #45: Constrained Service Area for the Network Slice
6.45.1
Introduction

This solution addresses KI#3: Network Slice Area of Service for services not mapping to existing TAs boundaries, and temporary network slices.
When the area of services over a network slice does not match the existing Tracking Area boundaries, the Constrained Service Area for Network Slice (CSANS) with cell granularity per S-NSSAI is proposed to improve the radio resources usage and avoid the complexity of TA reallocation for the network slice with a limited lifetime. Dedicated resources may not be allocated for the network slice in the cell(s) belonging to the CSANS in which the services related to the user plane are allowed without SLA guarantee, according to the operator's policy.
6.45.2
Functional Description
The Constrained Service Area information for the network slice is configured in NG-RAN by the OAM. The Constrained Service Area per S-NSSAI includes the Cell IDs of the cell(s), which belong to the CSANS. The uniform support of the network slice within a TA is not changed. For the cells both in the TA and the CSANS, the network slice is available, but without dedicated resources. For the cells within the TA but outside the CSANS, dedicated resources are allocated for the network slice to guarantee the SLA of the services.
After the network slice with corresponding CSANS is deployed and subscribed by the UE, the UE includes the S-NSSAI in the Requested NSSAI and obtains an Allowed NSSAI including the S-NSSAI after registration procedure, when the UE is in a Tracking Area supporting the S-NSSAI, no matter the UE is currently in a cell belonging to the CSANS or not. To avoid protocol impact on the UE, the CSANS information is not to be sent to the UE.
To avoid unnecessary service interruption or experience deterioration, the NG-RAN should prevent the UE with active PDU session related to the S-NSSAI from entering into the CSANS unnecessarily.


The key issue actually discussed in RAN#117bis and LS out can be found in [R3-226083 ].
For 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?
[Answer] It is possible the handover optimaization can enforced based on Constrained Service Area information in RAN. There are two types of handover for UE in RRC_Connected state. One is intra-node handover, the other one is inter Node handover. During handover preparation, based on measurements reports from the UE, the RAN node may identified more than one cell as candidate target. In this case, it is possible for RAN node to leverage CSANS information to select the cell with enough slice resource.
For 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? 

[Answer] In current specification, there is no PDU session retain mechanism without data transmission in RAN. In case of a PDU session handover to a cell with zero slicing resource configured, RAN would not keep the PDU sessions. 
There are two types of handover for UE in RRC_Connected state. One is intra-node handover, the other one is inter-node handover. 

In case of intra-node handover, RAN aware whether the target cell support corresponding slice resource. For GBR traffic, RAN node may trigger PDU SESSION RESOURCE NOTIFY procedure to notify the QoS requirement are not fulfilled (e.g due to zero resources). For Non-GBR traffic, RAN node may use the same mechanism but need further study. 

In case of inter-node handover, if target cell has zero resource, the target RAN node may rejected the PDU session setup based on resource admission control result. No extra signalling and new function is needed. 

In addition, regarding the PDU session resuming when the UE moves back to Area of Service (AoS), it is assumed that NAS layer will control the PDU session resuming. As can be seen in the conclude part of key issue 3, either the core network or UE aware the S-NSSAI availability after registration. Then either UE or core network will enforce PDU session resuming when the UE move back to Area of Service (AoS). There is no extra RAN impact for PDU session resuming. 
	TR 23.700-41 conclusion for key issue 3: 
For support of limited AoS slices not matching deployed TAs it is proposed that:
-
Reconfiguration of TAs while keeping the uniform support of S-NSSAIs in cells within the TA unchanged, but if an operator do not want to change the TA borders, the operator configures the cells of a TA that are outside AoS to have no or limited resources using existing NG-RAN OAM configuration.
-
S-NSSAI availability policies with the validity set to location information (e.g. a set of cells, or combination of cells and TAs), that are sent to the UE. The UE uses the policies and when the availability are not valid, the UE considers the S-NSSAI to be 1) not registered or 2) registered while no UP are allowed to be activated based on information in the received policy.


For 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).
[Answer]: It is our understanding the Location Reporting Procedure is not necessary to be used for this purpose. It is possible for RAN to provide a new cause value e.g. S-NSSAI supported with zero resource in PDU Session Resource Notify message. In this way, the Core is aware the UE is outside the area when the area is the AoS of the S-NSSAI..
For 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?

[Answer]: It is possible for RAN to deactive the PDU session. In current specification, RAN is able to notify Core about QoS requirements of GBR service in PDU sessions can not be meet via e.g. PDU Session Resource Notify message. It is Core to decide and trigger PDU session release via e.g. PDU Session Resource Release message. 

In current specification, there is no mechanism for RAN node to enforce deactivation of the UP resources of PDU sessions. When received PDU session release request from Core, RAN node will delete the configuration and resource of the PDU session in RAN.

Based on above analysis, we propose to draft reply to SA2 in [3].
Proposal 1: Agree the draft reply LS to SA2 in [3] .
3. Conclusion

Based on above analysis, we provide the following proposal.

Proposal 1: Agree the draft reply LS to SA2 in [3].
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