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1. Introduction
The SA2#152-e meeting sent the LS [1] to RAN2 and RAN3 on the study of the Rel-18 Study FS_eNS_Ph3 for key issue#3 Network Slice Area of Service for services not mapping to existing TAs boundaries and Temporary network slices.
This contribution provides our replies to those questions. The reply LS is provided in [2].
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Toc76423783][bookmark: _Toc60777495][bookmark: OLE_LINK3][bookmark: OLE_LINK633]2. Discussion
In the SA2 LS [1], the following questions were raised: 

1. Whether NG-RAN can broadcast one or more Secondary TAIs (up to a number RAN2 agrees, we note that for NTN is already possible to broadcast TWO TACs) via an updated SIB or new SIB, and report them to the CN and between gNBs as per existing Tracking Area related information exchange procedures but with indication they are secondary. The additional TAIs are associated with specific S-NSSAI(s) like the existing TAs and will be treated by UEs supporting secondary TAs as a normal Tracking area from RM standpoint (as described in solution#9)

2. Whether the NG-RAN can be configured with a slice availability on a per-cell basis and
a)  inform AMF and other gNBs in NGAP messages (as described in solution#11 and others)
b) 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).

3. 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. 

First the above questions are related to key issue 3: Network Slice Area of Service for services not mapping to existing TAs boundaries and Temporary network slices.  As specified in TR 23.700-41, the key issues include: 

	-	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.




For question#1, whether the NG-RAN can broadcast the secondary TAIs is up to RAN2 discussion. But for the solution itself, it relies heavily on the careful network deployment because it implies that one single cell may belong to multiple TAIs with different slice associations. On one hand, this is different from current operators’ policy and we understand the multiple TAI broadcast case is specifically used for NTN where the moving cell with bigger coverage than the TN will possibly cover cell TN boarders, but not applicable for slice deployment. On the other hand, this solution is pretty complicated compared with other potential solutions. 
· It requires the NG-RAN node to report the combinations of primary and secondary TAIs to the AMF or the neighbouring NG-RAN nodes, thus requiring specification changes for NGAP/XnAP/F1AP signalling. 
· Frequent TAUs would be triggered when the UE moves to those cells with different multiple TAIs broadcast from the previous camped cells. 
· For the mobility restriction list, it should further study whether the sets of secondary TAIs needed to be included, and considered as roaming and access restriction list. 
· Starting from R17, the NSAG is supported and exchanged over network nodes. Combined with the secondary TAIs, it becomes more complicated when OAM based solution is selected to configure NSAG, or when the Xn based solution is taken, the configuration will also increase burden for signalling.
· Legacy UE may not support this new mechanism.

Proposal 1: RAN3 replies that for solution#9, the secondary TAI broadcast is within RAN2 remit. RAN3 considers it as complicated solution, which not only causes a huge amount of network signalling overhead, but also a lot of remaining issues to be further addressed.

For question#2a), the RAN impact is highlighted as follows as specified in TR 23.700-41. 
· it is assumed that the AMF is informed about a slice availability on a per-cell basis from the NG-RAN.

This solution requires to report the per cell slice information to the AMF. Hence it will lead to more signalling interaction, and importantly it breaks the principle of TA homogeneous deployment. Further, this solution is not very clear the additional RAN impact e.g. the temporary slices/validity time etc. 

Proposal 2: RAN3 replies that solution#11 and alike solutions breaks the assumption of TA homogenous deployment, which is not expected from RAN3 perspective. 

For question#2b), this solution introduces the constrained Service Area for Network Slice (CSANS) with cell granularity per S-NSSAI.  It can be observed that this solution nearly has no impacts on RAN specifications as it will not affect the existing network deployment and registration procedure. The NG-RAN node is only responsible for maintaining the configuration of Constrained Service Area information offered by OAM and no signalling impact, e.g., no need to send this information to the AMF etc. 

Proposal 3: [bookmark: _Hlk110032684]RAN3 replies that solution#45 has no signalling impacts on RAN specifications, following the principle of TA homogenous deployment. 

For question 3), firstly it is not clear whether solution#29 can tackle with key issue#3 as indicated above. Starting from R15, slice-aware handover mechanism is enabled by introducing S-NSSAI as part of the PDU session information as specified in TS 38.300. So if the UE is performing handover execution, the target NG-RAN node should determine lists of admitted and non-admitted PDU sessions based on S-NSSAIs in existing PDU sessions and S-NSSAIs supported by itself. 
The solution#29 has the following impacts compared with R15.
· This solution requires to trigger HO to a supporting TAI when the UE is using certain S-NSSAIs upon transition from idle mode to connected mode upon SR. This is a big change to current handover procedure, since the handover can be triggered only when the active PDU session are setup. Note that the PDU Session Resources To Be Setup List is mandatory in the Handover Request message. 
· This solution also needs the NG-RAN to determine which PDU sessions are activated or deactivated based on TAI where the UE camps in. Currently the NG-RAN is transparent to the activation/deactivation PDU session which is mainly remit of the CN. Then this action requires to change the NG-RAN node behaviour for PDU session setup/modify etc.  

Proposal 4: [bookmark: _Hlk114415104]RAN3 replies that solution#29 has great RAN impacts on the state transition and handover procedure, and RAN3 considers this change should be avoided.  
3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: [bookmark: OLE_LINK241][bookmark: OLE_LINK242]RAN3 replies that for solution#9, the secondary TAI broadcast is within RAN2 remit. RAN3 considers it as complicated solution, which not only causes a huge amount of network signalling overhead, but also a lot of remaining issues to be further addressed.

Proposal 2: [bookmark: _GoBack]RAN3 replies that solution#11 and alike solutions breaks the assumption of TA homogenous deployment, which is not expected from RAN3 perspective. 

Proposal 3: RAN3 replies that solution#45 has no signalling impacts on RAN specifications, following the principle of TA homogenous deployment. 

Proposal 4: RAN3 replies that solution#29 has great RAN impacts on the state transition and handover procedure, and RAN3 considers this change should be avoided.  
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