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Discussion
At the SA2#139e meeting some papers were hinting to moving away from the existing assumption that a S-NSSAI is uniformly supported in all cells of a TA, and that the Allowed NSSAI is uniformly supported in all cells of the RA.
This is contrary to existing clear wording in 38.300 and also to the way overall slicing works by causing Registration updates only upon changing RA, not upon changing cells. Only Registration update due to mobility outside the RA the CN evaluates whether the current Allowed NSSA is still allowed, or whether the support in the RAN has changed in the new TA. Should we agree to a change of this assumption then we would have to remove the concept that the CN know the UE location at the RA level during idle mode mobility, and indeed proceed towards a model where the CN is aware at all times of the cell where the UE is camped.
Also the Allowed S-NSSAI is computed based on support in the TA that the UE is located in, not based on information on cell level support of S-NSSAIs, which is clear indication that the CN assumes the support is uniform inside the TA where the UE is (it would e.g. be totally incorrect to allow a S-NSSAI in a cell that does not support it despite the TA does, as the UE in many cases does NOT move away from the serving cell ever during the registration time with a Network slice).
TS 38.300 section 16 reads this way.
Slice Availability:
Some slices may be available only in part of the network. The NG-RAN supported S-NSSAI(s) is configured by OAM. Awareness in the NG-RAN of the slices supported in the cells of its neighbours may be beneficial for inter-frequency mobility in connected mode. It is assumed that the slice availability does not change within the UE's registration area.
So, this is direct confirmation of the assumption. See also Annex 1 for more details.
Should we decide to move away from this intended model of operation, these would be the consequences:
1) The UE has to provide to the CN cell updates in idle mode mobility 
2) The UE has to provide to the CN cell updates during RRC inactive state also. Indeed, we need to activate reporting to CN for RRC inactive all the time but now not only to report about state change, but also to report cell level mobility events, de facto making RRC inactive no longer different from RRC idle. 
3) The CN should have to evaluate the Allowed NSSAI at every cell update
4) The Xn and NG interface should indicate support of S-NSSAI per cell
5) The NSSF should store information per cell
It is clear that 1-3 are totally unacceptable from a battery consumption standpoint. They also imply a total system -redesign and de facto make the pre-rel-17 UEs no longer supported in the system.
[bookmark: _Hlk45704827]The alternative to keep the S-NSSAI support information in the system per TA and then pretending the slice works in all cells of the TA when in fact it does not work in some cells, would also not be acceptable. This would mean that while the UE is in idle mode or connected mode in the TA it can still use a Network Slice even if it is not supported in the RAN cell where the UE is. But since in telecommunications a UE using a communication service is synonym of the network supporting the communication service while the UE uses it, we wonder how this would be at all possible. So, either the S-NSSAI is supported or it is not in the TA.
So, the supporting companies maintain that the existing assumption shall not be changed due to the extremely unfavourable system impact.
Conclusion#1: the existing assumption of uniform support of Allowed NSSAI per RA and uniform support of S-NSSAIs per TA shall NOT be changed.
In addition, the scope of work of FS_eNS_Ph2 is quite narrowly and precisely defined:
" The objective of this study is to identify the gaps in the currently defined 5GS system procedures defined in SA2 owned TSs to support of GST parameters and to study potential solutions that may address these gaps"
Furthermore, the attribute for KI#7 :
”3.4.21	Radio spectrum
Defines the radio spectrum supported by the network slice. This is important information, as some UEs might be restricted in terms of frequencies to be used.”
The reason why this attribute was defined was just to ensure the NS supports the bands of UEs that some verticals may rollout.
There is no GSMA NG.116 attribute that implies that a NS is not supported uniformly in a TA. The Radio Spectrum NG.116 attribute that KI#7 is about a list of bands where a NS is supported but this attribute does not constrain the operator to also support the NS in more bands, nor does it constrain the operator to a specific TA allocation strategy. 
The KI#7 itself is not about the support of S-NSSAI per cell rather than TA, in fact the KI statement itself in S2-2001467 was clearly showing in the picture that S-NSSAI is supported per TA. See figure 1 from the KI formulation paper clearly indicating the S-NSSAI is supported per TA:

[image: ]
Figure 1: UE registering for a S-NSSAI from a cell in a TA where the S-NSSAI is not supported, despite in same location there is another cell in another TA that supports the S-NSSAI.
The scope of KI#7 is: " Today, the UE would have to attempt to select 5G-AN with no awareness as to whether a 5G-AN support a S-NSSAI till the S-NSSAI is allowed. We need to study whether and how to support S-NSSAI-aware 5G-AN selection. This key issue will study how to select a particular cell that can be used to access the network slice(s) when the operator manages a different range of radio spectrums per network slice.”
This is to overcome the issue of selecting a cell in a TA that does not support a S-NSSAI the UE need to register with at the time of registering for the S-NSSAI, as depicted in the figure 1 above, despite at same location there is a second cell in another TA that supports the S-NSSAI, and not really to change the way the system operates. 
Conclusion 2: in no way KI#7 requires changing the way the system operates, it is about making sure the UE selects a cell in a TA that supports the S-NSSAI when registering for this S-NSSAI, if one is available at the UE location.
Lastly: if we do not confirm this assumption all other KIs are also impacted as e.g. counting of UE in a slice becomes questionable, as we do not really know if a UE is actually in the slice in the RAN when it is in idle mode, and also the PDU sessions may not be usable. Enforcing a rate per S-NSSAI is questionable if the UE is in a cell in the TA where the S-NSSAI is not supported. 

Proposal
The following clarification is proposed to be added to TR 23.700-40 


[bookmark: _Toc43483596][bookmark: _Toc43483302][bookmark: _Toc43396905][bookmark: _Toc31274576][bookmark: _Toc30639972][bookmark: _Toc26360333][bookmark: _Toc26360264][bookmark: _Toc25971340][bookmark: _Toc25971095][bookmark: _Toc23519142]4.1	Architecture Assumptions
The following architectural assumptions apply:
-	A NEST is applied to a Network Slice even when supported by multiple Network Slice instances.
-	It is not in the scope of this study to define a new Control Plane interface for the BSS domain.
-	It is assumed that the UE context in the AMFs and data stored in NFs involved with counting is kept in highly reliable storage that is robust to NF failure.
-	It is assumed that each S-NSSAI of the Allowed NSSAI is supported uniformly in the cells of the Registration Area
-	It is assumed a S-NSSAI is uniformly supported in all cells of a Tracking Area.




Annex	1: Background
This annex provides a small technical background to be all on same page:
· A cell supports a specific frequency. So when we say a S-NSSAI is supported on a set of frequency bands in an Area of service, it means all cells in the area of service (that is a geographic area that can be the whole network coverage area or a subset of the whole network coverage area) associated with these bands support the S-NSSAI.
· Each cell belongs therefore to a band. 
· Each cell supports a set of one or more S-NSSAIs.
· Only cells that support the same set of S-NSSAIs can belong to the same TA and can advertise the same TAC value.
[bookmark: _Hlk45695233]The TAC assignment to a cell must take into account the set of S-NSSAIs it supports. This is consistent with the fact that a S-NSSAI identifies a Network Slice. A Network Slice is a logical network. Hence, the TA can only include cells that ALL belong to the same logical networks, and not e.g. include a mix of some cells that only belong to a logical network identified by a S-NSSAI and other cells that belong to other logical networks identified by other S-NSSAIs. If this was not the case, it means a TA can straddle in occasion different logical networks with different cells. This would be, by analogy, like a TA that includes cells of different PLMNs. 
The following picture provides the way an operator can organise TAs in a RAN with differentiated support of S-NSSAIs per spectrum/band. Also, it relates this deployment to possible TAs that can be included in RAs. Note that the choice on how to allocate a network slice for a certain spectrum/band is up to the operator (based on business criteria) but the deployment has to take into account uniformity of network slices support when allocating cells to TAIs. In addition, when the AMF provides the RA in a registration procedure to the UE, the AMF has to make sure that it only includes TAIs in the TAI-list that ensure that all the S-NSSAIs in the Allowed NSSAI are supported in each and every TAI in the TAI list. 
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