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1
Introduction
At the last RAN3 meeting, it was in principle agreed to capture NSSAI information into NG setup and update procedures [1]. However, the structure of the NSSAI IE in corresponding NGAP messages is still FFS and further discussion is therefore needed. This contribution intends to address the issue of structure of NSSAI IE so as to derive a complete solution to AMF selection. 
2
Discussion
2.1
NSSAI over RRC and NG 
According to the principle of RAN selection of CN entity, in general, when the Temp ID is not available, RAN selects AMF based on assistance information provided by the UE over RRC [2]. The reason for AMF to include NSSAI information over NG is to identify the S-NSSAI that the AMF is able to support and to enable RAN to maintain a routing table in terms of (assistance information, AMF supported) for AMF selection. By receiving the assistance information over RRC from the UE (e.g. Requested NSSAI), RAN shall refer to the routing table to determine the corresponding AMF. Therefore, it is straightforward to derive the following observation,
Observation 1: AMF supported slice information over NG shall be aligned with assistance information over RRC to fulfil the requirement of RAN selection of AMF instance.
Regarding the contents of NSSAI provided by the UE over RRC, RAN3 sent an LS to SA2 in the RAN3# 95bis meeting to ask for clarification and guidance. Here is the response from SA2 as below [3],
[SA2 answer] It is SA2 understanding in the TS 23.501 section clause 5.15 that when the Temporary ID of the UE is missing in RRC, or it is not valid for routing in the serving RAN node, the NSSAI is expected to be used by the RAN to assist routing to an appropriate AMF, in order to minimize re-routing. 

The UE therefore is so far in the current SA2 design expected to include in the RRC Connection establishment the NSSAI with all (up to 8) S-NSSAIs. Further design requirements may need to be addressed based on SA3 feedback.

it can be seen that S-NSSAI list shall be used in RAN for selection of an appropriate AMF unless SA3 has further design requirements on privacy considerations, e.g. a single value identifier that represents the group of slices supported by the AMF currently serving the UE [4]. 
Observation 2: RAN3 assumption is that S-NSSAI list shall be included in RRC for initial AMF selection.

Based on the above analysis, the following proposal can be achieved,
Proposal 1: AMF slice information provided to RAN over NG shall include list of supported S-NSSAI.
2.2
Simplified structure of S-NSSAI list
Regarding the format of S-NSSAI received from AMF, it shall be able to offer some flexibility in order to cope with the potential uses cases as identified in [5]. For instance, the AMF shall be able to signal one or more SST or SD(s) due to different considerations. According to the definition of S-NSSAI, an S-NSSAI is comprised of
· A Slice/Service Type (SST), which refers to the expected Network slice behaviour in terms of features and services;

· A Slice Differentiator (SD). which is optional information that complements the Slice/Service type(s) to allow further differentiation for selecting an Network Slice instance from the potentially multiple Network Slice instances that all comply with the indicated Slice/Service type. This information is referred to as SD.

Therefore, we can conclude that 
1. When a specific slice supported at AMF: S-NSSAI can be presented as a combination of SST and SD. Different SD with the same SSTs can result in different values of S-NSSAI.
2. When no tenant applies at AMF: S-NSSAI can be presented as SST only unless there is a need to further differentiate the network slice instances (e.g. different tenant) with the same SST.
3. When tenant only considered at AMF: S-NSSAI can be presented as SD only, e.g. some AMFs are designed to handle a particular tenant or a group of users.
In case UE provides one or more S-NSSAI over RRC, the RAN shall check received S-NSSAI list from different AMF so that an appropriate AMF that matches the S-NSSAI provided by the UE can be determined. For instance, UE reports S-NSSAI # 1 and S-NSSAI # 2, the gNB could check the routing table by seeking an appropriate AMF which signals S-NSSAI # 1 and S-NSSAI # 2 are both at least supported by the serving AMF. For the other direction for S-NSSAI list over NG, i.e. gNB to the AMF, it would be possible to use the unified structure for less standard complexity.
Observation 3: Supported S-NSSAI list provided by AMF over NG can be simplified in accordance with the structure of S-NSSAI.
Proposal 2A: Each S-NSSAI in the supported S-NSSAI list provided by AMF over NG can be presented as combination of SST and SD.
Proposal 2B: For each S-NSSAI provided by AMF, SST or SD may be optional.
2.3
Indication of default AMF
In principle, the gNB shall first select an AMF based on NSSAI, and then if there is no match the default AMF should be used. An AMF may be configured to handle certain slices and also be the default AMF. But if it is not possible to indicate this independently (e.g. if we use an empty S-NSSAI to indicate this) it would not be possible to use these AMF for specific slices at the same time as it is the default AMF. Hence the default AMFs will only be used as default AMFs. Therefore it should be possible to indicate the default AMF separate from the S-NSSAI support.
Proposal 3: Default AMF shall be indicated in NG SETUP RESPONSE and AMF CONFIGURATION UPDATE.  

3
Conclusions
This contribution discusses the structure of NSSAI IE over NG after several aspects are analyzed. We have the following observations and proposals as follows,

Observation 1: AMF supported slice information over NG shall be aligned with assistance information over RRC to fulfil the requirement of RAN selection of AMF instance.

Observation 2: RAN3 assumption is that S-NSSAI list shall be included in RRC for initial AMF selection.
Observation 3: Supported S-NSSAI list provided by AMF over NG can be simplified in accordance with the structure of S-NSSAI.

Proposal 1: AMF slice information provided to RAN over NG shall include list of supported S-NSSAI.

Proposal 2A: Each S-NSSAI in the supported S-NSSAI list provided by AMF over NG can be presented as combination of SST and SD.

Proposal 2B: For each S-NSSAI provided by AMF, SST or SD may be optional.

Proposal 3: Default AMF shall be indicated in NG SETUP RESPONSE and AMF CONFIGURATION UPDATE.  
In addition, a text proposal for TS 38.413 is provided in [5].
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