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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The latest SA2 meeting #140-e sent an LS to RAN2 and RAN3 asking about the Rel-15/16 assumption of the cell configuration of the Allowed NSSAI within the UE’s Registration Area [1].
	The design of the 5GS in SA2 has assumed that the UE obtains an Allowed NSSAI depending on the TA where the UE is under.  SA2’s assumption is that all S-NSSAIs in the Allowed NSSAI are supported within the TA and also in all TAs of the RA (the RA is constructed based on the TAs that support the Allowed NSSAI determined for the current TA). SA2 would like to consult with CT1, RAN2 and RAN3 colleagues with the following:
1) In Rel-15 and 16, is it expected that each cell in the tracking area supports the same S-NSSAI(s)? (or, said otherwise, do all cells advertising the same TAC support the same set of S-NSSAIs?). 
If the answer is "no":
2a) Can RAN WGs and CT1 explain if it can happen that a UE, e.g. due to local radio conditions, can only use a cell in the TA where not all S-NSSAIs are present in the Allowed NSSAI it received (and that the TA supports), and can RAN WGs and CT1 explain how it is handled today in rel-15/16?
2b) If an S-NSSAI can be rejected depending on which cell the UE camps on even though it is supported in the TA, for the reason that it is not supported in the cell, is there in rel-15/16 a CT1 error code to handle this case (i.e. can a S-NSSAI be rejected, with a suitable cause code, depending on which cell of the TA the UE camps on, even though this S-NSSAI is known to be supported in the TA, for the reason that this S-NSSAI is actually not supported in the cell of the TA)? Is there any provisions in the RAN or CT1 specifications to handle this case?
Note: SA2 is not considering changing any of the Rel-15 and Rel16 assumption on support of the S-NSSAI in the TA that would create deployments incompatible with Rel-15/16 UEs in the field.



In this contribution, the Rel-15/16 assumption, and the Rel-17 slice deployment scenario are discussed.
2. Discussion
2.1 Rel-15/16 Cell Configuration of Allowed NSSAI
According to the current TS 38.300 [2], 
· “It is assumed that the slice availability does not change within the UE's registration area”. 
During the latest RAN3 meeting #109-e, agreements [3] on the slice availability were achieved as below:
· Status Quo in Rel-16 is that the slices included in an Allowed NSSAI are available anywhere (i.e. in any cell) within the UE’s Registration Area.
On the other hand, the NG-RAN node reports the TA level slice information to the AMF to determine the UE RA. And neighbour NG-RAN node exchange TA level slice information for slice-ware handover decision. Thus in Rel-15/16 all cells within the same TA have the same set of network slices supported. Then the answer to the first question is “Yes”. 
Observation 1: In Rel-15/16, each cell in the TA supports the same S-NSSAI(s).
2.2 Rel-17 Slice Deployment Scenario
However it is beneficial to break this R15/16 principles combining of TA and slice in R17, due to the limitations as follows. 
First, latest RAN2 meeting #111-e meeting agreed the slice deployment scenarios [4]:
General description for the scenario:
•	Multiple and different slices can be supported on different frequencies
•	Multiple and different slices can be supported on the same frequency in different regions.  


Figure 1: An example for slice deployment scenario[4]
Figure 1 shows the flexible slice deployment, where slice1 (e.g., eMBB) is supported on F1 and F2 in Area 1 and 2, while slice2 (e.g., URLLC) is only supported on F2 in Area 1. That is, some slices (e.g., slice supporting URLLC as in this example) may be available only on specific frequencies in a certain area (e.g., factory or hospital) of the network. Considering that the network slice deployment is usually driven by business demand and network planning by operators, it should be possible that not all RAN nodes/cells would be deployed and support all the frequencies and network slices. 
In this case, the Rel-15/16 assumption of cell configuration of the Allowed NSSAI is not a good approach to the flexible slicing deployment in Rel-17. Taking Area 1 in Figure 1 for example, if the Rel-15/16 assumption is still applied, cell 1(F1) and cell 2(F2) should be within different TA due to the support of different slices. This frequency-based TA planning mechanism will cause a large amount of TA replanning workload on the basis of existing TA planning. 
[bookmark: _GoBack]Second, the Rel-17 slice deployment is related to frequency and region (cell), i.e., smaller TA will be introduced. This may cause frequent TAU procedures during UE’s mobility, which will lead to extra signaling overhead.
Similarly, SA2 recorded in TR 23.700-40[5] to study the support of 5GC-assisted cell selection to access network slice. And SA2 sent an LS to RAN about the radio spectrum supported by network slice documented in GSMA 5GJA NG.116 [6]. Considering the scenario where different frequencies cover different areas in the same TA, the uniform deployment of slices in TA may be violated.
Furthermore, there exists an initial access problem in the Rel-17 slice deployment scenario using the Rel-15/16 assumption. According to [7], the UE may (re)selects an incorrect cell that does not support the intended slice.

Observation 2: The Rel-15/16 assumption may incur the limitations, e.g., TA re-planning, frequent TAU, etc. for R17 flexible slice deployment.
[bookmark: _Toc423019661][bookmark: _Toc423019946][bookmark: _Toc423020275][bookmark: _Toc423020292][bookmark: _Toc423020300]Proposal 1: Reply to SA2 that it is beneficial for all the cells in the same TA to support different S-NSSAI(s) in Rel-17.
The draft reply LS to SA2 is provided in [8]. 
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: In Rel-15/16, each cell in the TA supports the same S-NSSAI(s).
Observation 2: The Rel-15/16 assumption may incur the limitations, e.g., TA re-planning, frequent TAU, etc. for R17 flexible slice deployment.
Proposal 1: Reply to SA2 that it is beneficial for all the cells in the same TA to support different S-NSSAI(s) in Rel-17.
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