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[bookmark: OLE_LINK6]Abstract of the contribution: This contribution proposes that the Routing NSSAI is carried in AS layer or returned by NSSF to the (R)AN and used by (R)AN as an input criteria to perform AMF selection.
Introduction 
According to TS 23.501, it says:
“When receiving from the UE a Requested NSSAI and a Temporary ID in RRC, if the RAN can reach an AMF corresponding to the Temporary ID, then RAN forwards the request to this AMF. Otherwise, the RAN selects a suitable AMF based on the Requested NSSAI provided by the UE and forwards the request to the selected AMF. If the RAN is not able to select an AMF based on the Requested NSSAI, then the request is sent to a default AMF.”
Hence it is agreed the Requested NSSAI in AS layer provided by the UE can be used by the (R)AN to perform AMF selection. The RAN should have such configuration between the Requested NSSAI and corresponding AMFs to enable the selection. 
Then during network slice selection procedure, one of main purposes is also to select an appropriate AMF to serve the UE. It proposed to use same logic on the both cases, i.e. to reuse the same “NSSAI in AS layer” (named “routing NSSAI” in this paper) to enable AMF selection, i.e. the NSSF can provide the “routing NSSAI” to the (R)AN, so that the (R)AN can follow same configuration to perform AMF selection, just like the UE is providing the “routing NSSAI” in AS layer.

The use of Routing NSSAI
In Registration procedure, the NSSF determines Routing NSSAI and forwards it to the initial AMF after receiving Requested NSSAI and subscribed NSSAI from initial AMF. If the initial AMF cannot serve UE, then the initial AMF shall redirect the Registration request to the target AMF via the (R)AN or via direct signalling between the initial AMF and the target AMF (described in clause 4.2.2.2.3 in TS 23.502).
If the initial AMF reroutes the NAS message to target AMF via the (R)AN (Option #1), the NAS redirection message shall include the Routing NSSAI, then the (R)AN performs target AMF selection using the Routing NSSAI based on configuration and possible load consideration. 


Figure 1: Option #1 of Registration with AMF relocation
If the initial AMF directly reroutes NAS message to the target AMF after performing target AMF selection via interaction with NRF(Option #2), the NAS redirection message shall include the Routing NSSAI. 

 
Figure 1: Option #1 of Registration with AMF relocation
In the above two cases, the UE is provided with the Routing NSSAI by the target AMF which stores Routing NSSAI in UE context. 
In the subsequent procedure, the Routing NSSAI is carried in AS layer which applies to both 3GPP and non-3GPP accesses and used by (R)AN as an input criteria to perform AMF selection when Temp-ID is not available. The (R)AN node is configured with the mapping between Routing NSSAI and corresponding AMFs.
Proposal: The Routing NSSAI is carried in AS layer and used by the (R)AN as an input criteria to perform AMF selection. The Routing NSSAI represents the set of Network Slices supported by the AMF currently serving the UE. The (R)AN node is configured with the mapping between Routing NSSAI and corresponding AMFs. The Routing NSSAI is determined by NSSF.
Proposal
It is proposed to update TS 23.501 as follows:
[bookmark: _Toc473547355][bookmark: _Toc475575502]* * * Begin of 1st Changes * * * 
[bookmark: _Toc483485709][bookmark: _Toc484011330]5.15.2	Identification and selection of a Network Slice: The S-NSSAI and the NSSAI
[bookmark: _Toc483485710][bookmark: _Toc484011331]5.15.2.1	General
An S-NSSAI (Single Network Slice Selection Assistance information) identifies a Network Slice.
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.
The S-NSSAI can have standard values or PLMN-specific values. S-NSSAIs with PLMN-specific values are associated to the PLMN ID of the PLMN that assigns it. An S-NSSAI shall not be used by the UE in access stratum procedures in any PLMN other than the one to which the S-NSSAI is associated.
Editor's note:	Whether a single value which is a representation of a collection of the S-NSSAIs could also be used as NSSAI is FFS.
The NSSAI is a collection of S-NSSAIs (Single Network Slice Selection Assistance Information). There can be at most 8 S-NSSAIs in the NSSAI sent in signalling messages between the UE and the Network. Each S-NSSAI assists the network in selecting a particular Network Slice instance. 
The Routing NSSAI is provided by UE in the AS layer which applies to both 3GPP and non-3GPP accesses, and used by the (R)AN as an input criteria to perform AMF selection. The Routing NSSAI represents the set of Network Slices supported by the AMF currently serving the UE. The (R)AN node is configured with the mapping relationship between the Routing NSSAI and corresponding AMFs.
The same Network Slice instance may be selected by means of different S-NSSAIs. 
Based on the operator’s operational or deployment needs multiple Network Slice instances of a Network Slice may be deployed in the same or in different registration areas for the same S-NSSAI. Whenever a UE is associated with an S-NSSAI, it will be served by only one instance at a time out of any of the corresponding deployed multiple Network Slice instances.
The CN part of a Network Slice instance(s) serving a UE is selected by CN.
In the initial registration procedure, the (R)AN shall select an initial AMF if the UE didn’t provide Routing NSSAI in the AS layer. The initial AMF sends request message including Requested NSSAI provided by UE and subscribed NSSAI to the NSSF for the selection of a set of Network Slice instances. The NSSF determines the Routing NSSAI and forwards it to the initial AMF. If the initial AMF cannot serve UE, the Reroute NAS message with Routing NSSAI may be sent by the initial AMF to the target AMF via the (R)AN. Then the (R)AN shall perform target AMF selection using the Routing NSSAI based on configuration and possible load consideration which is similar with the AMF selection using Routing NSSAI in AS layer provided by UE. The Routing NSSAI is sent to UE during the Registration Accept message by the target AMF which stores the Routing NSSAI in UE context.
The (R)AN may use Routing Requested NSSAI in access stratum signalling to handle the UE Control Plane connection before the 5GC informs the (R)AN of the Allowed NSSAI. The Routing Requested NSSAI is not used by the (R)AN for routing when the UE provides also a Temporary User ID.
Editor's note:	Whether (R)AN uses Requested NSSAI is to be checked with RAN WGs.
When a UE is successfully registered, the CN informs the (R)AN by providing the whole Allowed NSSAI for the Control Plane aspects.
Editor's note:	The need for informing the (R)AN by providing the whole Allowed NSSAI is to be checked with RAN WGs.
When a PDU session for a specific slice instance is established, the CN provides to the (R)AN the S-NSSAI corresponding to the slice instance that this PDU session belongs to enable the RAN to perform access specific functions.
NOTE:	The details of how the RAN uses NSSAI information is described in TS 38.xxx[x].

* * * End of 1st Changes * * *

* * * Begin of 2nd Changes * * * 
[bookmark: _Toc483485716][bookmark: _Toc484011337]5.15.5.2	Selection of a Serving AMF supporting the Network Slices
[bookmark: _Toc483485717][bookmark: _Toc484011338]5.15.5.2.1	Registration to a Set of Network Slices
5.15.5.2.1.1	UE with Configured or Allowed NSSAI for the PLMN
When a UE registers with a PLMN, if the UE for this PLMN has a Configured NSSAI or an Allowed NSSAI f, the UE shall provide to the network in RRC and NAS layer a Requested NSSAI containing the S-NSSAI(s) corresponding to the slice(s) to which the UE wishes to register, in addition to the Temporary User ID if one was assigned to the UE.
The Requested NSSAI in NAS layer may be either:
-	the Configured-NSSAI, or a subset thereof as described below, if the UE has no Allowed NSSAI for the current PLMN; or
-	the Allowed-NSSAI, or a subset thereof as described below, if the UE has an Allowed NSSAI for the current PLMN, or
-	the Allowed-NSSAI, or a subset thereof as described below, plus one or more S-NSSAIs from the Configured-NSSAI for which no corresponding S-NSSAI is present in the Allowed NSSAI and that were not previously permanently rejected (as defined below) by the network for the present tracking area.
The subset of Configured-NSSAI consists of a combination of S-NSSAIs including one or more S-NSSAI(s) in the Configured NSSAI applicable to this PLMN, if the S-NSSAI was not previously permanently rejected (as defined below) by the network for the present tracking area, or was not previously added by the UE in a Requested NSSAI.
The subset of Allowed NSSAI consists of a combination of S-NSSAIs including one or more S-NSSAI(s) in the last Allowed NSSAI for this PLMN.
The UE may provide in the Requested NSSAI an S-NSSAI from the Configured NSSAI that the UE previously provided to the serving PLMN in the current registration area.
The UE shall include the Routing Requested NSSAI at RRC Connection Establishment and the Requested NSSAI in NAS messages. The RAN shall route the NAS signaling between this UE and an AMF selected using the Routing Requested NSSAI obtained during RRC Connection Establishment. If the RAN is unable to select an AMF based on the Requested NSSAI, it routes the NAS signalling to an AMF from a set of default AMFs.
Editor's note:	Whether Routing NSSAI and NSSAI in RRC and NAS are exactly the same, is to be determined.
If the UE provides no Requested NSSAI, the network behaviour is the same as described in section 5.15.5.2.1.2.
Upon successful Registration, the UE is provided with a Temporary ID by the serving AMF. The UE shall include this Temporary ID in any RRC Connection Establishment during subsequent initial accesses to enable the RAN to route the NAS signalling between the UE and the appropriate AMF.
Editor's note:	Aspects of uniqueness of the Temporary ID are addressed in the discussion on registration management.
The serving PLMN may also return a new Allowed NSSAI identifying the Network Slices permitted by the serving PLMN for the UE in the current Registration Area provided by the serving AMF considering subscription information, RAN capabilities in the Registration Area and other locally available information. The UE shall store this new Allowed NSSAI and override any previously stored Allowed NSSAI for this PLMN, as described in clause 5.15.4.
The network may individually reject an S-NSSAI provided by the UE in the Requested NSSAI with a rejection cause. The network may also indicate if the rejection is permanent (e.g. the S-NSSAI is not supported by the PLMN in at least the current registration area) or temporary (e.g. the Network Slice corresponding to the S-NSSAI is temporarily unavailable).
NOTE:	The exact details of rejection causes will be defined by stage 3.
When receiving from the UE a Routing Requested NSSAI and a Temporary ID in RRC, if the RAN can reach an AMF corresponding to the Temporary ID, then RAN forwards the request to this AMF. Otherwise, the RAN selects a suitable AMF based on the Routing Requested NSSAI provided by the UE and forwards the request to the selected AMF. If the RAN is not able to select an AMF based on the Routing Requested NSSAI, then the request is sent to a default AMF.
5.15.5.2.1.2	UE without any NSSAI for the PLMN
When a UE registers with a PLMN, if for this PLMN the UE has no Routing Configured NSSAI or Allowed NSSAI, the RAN shall route all NAS signalling from/to this UE to/from a default AMF. The UE shall not indicate any NSSAI in RRC Connection Establishment or Initial NAS message unless it has a Configured NSSAI or Allowed NSSAI for the corresponding PLMN. Upon successful Registration, the UE is provided with a Temporary ID by an AMF in this PLMN as well as with an Allowed NSSAI identifying the slices permitted by the serving PLMN for the UE, which are part of the subscribed default S-NSSAI(s) of the UE. The UE shall include this Temporary ID in any RRC Connection Establishment during subsequent initial accesses to enable the RAN to route the NAS signalling between the UE and the appropriate AMF.
* * * End of 2nd Changes * * *

* * * Begin of 3rd Changes * * * 
[bookmark: _Toc484096660]5.15.5.2.3	AMF Relocation due to Network Slice(s) Support
During a Registration procedure in a PLMN, in case the network decides that the UE should be served by a different AMF based on Network Slice(s) aspects, then the AMF that first received the Registration Request shall redirect the Registration request to another AMF via the RAN or via direct signalling between the initial AMF and the target AMF. The redirection message sent by the AMF via the RAN shall include Routing NSSAI which is used by RAN information for selection of a new AMF to serve the UE.
For a UE that is already registered, the system shall support a redirection initiated by the network of a UE from its serving AMF to a target AMF due to Network Slice(s) considerations. Operator policy determines whether redirection between AMFs is allowed.
* * * End of 3rd Changes * * *
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