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Introduction

This contribution provides our view on incoming LS in R3-225320 [1] related to Rel-18 study FS_eNS_Ph3.
Discussion
As excerpt from TR 23.700-41, key issue 3 concerns Network Slice Area of Service for services not mapping to existing TAs boundaries, and Temporary network slices. SA2 raised 3 questions towards RAN3 while only question 2/3 belong to RAN3 scope.

Question 2: (solution#11 & solution#45).

In the LS, SA2 raised the following question:

Whether the NG-RAN can be configured with a slice availability on a per-cell basis and

 inform AMF and other gNBs in NGAP messages (as described in solution#11 and others)

Whether in Constrained Service Area the network slice is still supported but since no dedicated resources are allocated for the network slice the SLA of the network slice is not guaranteed.(as described in solution#45).

The first part of the question relates to Solution#11.
Regarding slice availability on a per-cell basis, it is feasible for NG-RAN node to configure different Slice in different cell. However the per-cell basis information can not directly send to Core network.
As can be observed from NGAP NG Setup procedure, NG-RAN node only provide slice availability per TA basis. Therefore, the highlight requirement in solution #11 can not meet for NG-RAN node.
	TR 23.700-41 solution#11
-
The AMF provides a set of conditions to the UE for the S-NSSAIs (here called Conditional S-NSSAI) that are valid only under specific conditions (e.g. only in specific TAs, or that have a validity time associated) and therefore cannot be placed in the Allowed NSSAI (here called Conditional S-NSSAI):

-
the conditions may include a list of TAs (not included in the present RA) where the S-NSSAI is allowed.

-
the conditions may include an Area of Service (as defined in KI#3) for the S-NSSAI. The Area of Service may be defined as a set of TAs or a set of cells. If the Area of Service of an S-NSSAI does not match exactly one or a set of TAs, the RA selected for the UE may not include the TAs that overlap with the area of service and the S-NSSAI corresponding to the Area of Service may be provided as a Conditional S-NSSAI to the UE with the Area of Service information. The Conditional S-NSSAI may be supported in one or more TAs of the RA but not in all of the TAs of the RA.
-
it is assumed that the AMF is informed about a slice availability on a per-cell basis from the NG-RAN.

-
it is assumed that the AMF is informed about a slice availability in terms of validity time based on OAM or subscription information.


Observation 1: To inform AMF and other gNBs of information of per cell level slice availability is not feasible. It is because RAN does not report cell level configuration to Core network.

The second part of the question relates to Solution#45.
	TR 23.700-41 solution#45
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.


It is feasible for RAN node not allocate dedicated resource if the cell belong to Constrained Service Area. And it is also feasible for RAN OAM to configure Constrained Service Area information.

While regarding of NG-RAN should prevent the UE with active PDU session related to the S-NSSAI, the requirement contradict with the mobility assumption introduced in specification since Rel-15.

As can see from the excerpt of TS 38.300, NG-RAN node allowed to trigger handover regardless of slice supported in target NG-RAN node. Therefore in order to support the feature, a new behavior similar as Mobility restriction for Constrained Service Area is needed.
	TS 38.300
6.3.4.5
Mobility

To make mobility slice-aware in case of Network Slicing, S-NSSAI is introduced as part of the PDU session information that is transferred during mobility signalling. This enables slice-aware admission and congestion control.

Both NG and Xn handovers are allowed regardless of the slice support of the target NG-RAN node i.e. even if the target NG-RAN node does not support the same slices as the source NG-RAN node. An example for the case of connected mode mobility across different Registration Areas is shown in Figure 16.3.4.5-1 for the case of NG based handover and in Figure 16.3.4.5-2 for the case of Xn based handover.




Observation 2: It is feasible for RAN node not allocate dedicated resource if the cell belong to Constrained Service Area. However, it is RAN3’s understanding that the mobility constrain may conflict with the assumption that handovers are allowed regardless of the slice support of the target NG-RAN node. Therefore NG-RAN can not guarantee to prevent the UE with active PDU session related to the S-NSSAI from entering into the CSANS cell when mobility radio condition is already meet unless new behavior similar as Mobility Restriction is introduced. 
Question 3: (solution#29).

In the LS, SA2 raised the following question:

The NG-RAN receives in solution 29 (but conceivably this would be needed for similar solutions) the partially allowed S-NSSAIs in addition to the Allowed NSSAI. Can the NG-RAN in principle trigger handover procedure to a supporting TAI of the partially allowed S-NSSAIs when it is possible to do so? this can happen while in connected mode or when the UE is engaged in transition from Idle to connected mode. The reason is to enable the support of the maximum number of S-NSSAIs in the Allowed and partly allowed S-NSSAIs lists.

The question is actually related to option 2 in solution #29.
	TR 23.700-41 solution#29

2) the alternative is that the AMF provides an Allowed NSSAI that is known to be supported in the whole RA (if any) and then one or more "Partially Allowed S-NSSAI in the RA" including for each the Partial RA (subset of the RA) where these are supported. the advantage of this approach is that the UE can avoid further registrations as it moves in the RA among TAIs where the support of the Slices changes. This solution option shows also how the MO/MT transaction in idle mode happen and how the connected mode mobility is supported.

29.3.2.1
Registration
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Figure 6.29.3.2.1-1: Registration with partially allowed S-NSSAI




In general , with the Allowed NSSAI and partly Allowed NSSAI information, NG-RAN node can trigger handover procedure to a supporting TAI of the partially allowed S-NSSAIs within the same NG-RAN node. While for inter node mobility case, since Allowed NSSAI is not supported in XnAP, then after Xn based handover is complete, the Allowed NSSAI information is missing in the UE context, then the new NG-RAN node can not guarantee the following mobility control as required by solution #29.
Observation 3: The solution is not feasible during multiple inter Node mobility due to Allowed NSSAI information can not be propagated in Xn.
Conclusion

In this contribution , the observations and proposals are:

Observation 1: To inform AMF and other gNBs of information of per cell level slice availability is not feasible. It is because RAN does not report cell level configuration to Core network

Observation 2: It is feasible for RAN node not allocate dedicated resource if the cell belong to Constrained Service Area. However, it is RAN3’s understanding that the mobility constrain may conflict with the assumption that handovers are allowed regardless of the slice support of the target NG-RAN node. Therefore NG-RAN can not guarantee to prevent the UE with active PDU session related to the S-NSSAI from entering into the CSANS cell when mobility radio condition is already meet unless new behavior similar as Mobility Restriction is introduced.

Observation 3: The solution is not feasible during multiple inter Node mobility due to Allowed NSSAI information can not be propagated in Xn.
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5 Annex
Key Issue #3 in TR 23.700-41
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.
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