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1. Introduction
In the last RAN3 meeting, it was agreed to capture the stage 2 descriptions to support the realization of the network slice in the NG-RAN [1]. However, there are still two FFSs about whether the list of the supported S-NSSAIs should be exchanged via the NG interface setup procedure or not. In this contribution, we examine this issue and then provide our view on it.
2. Discussion

In the last RAN3 meeting, it was agreed that exchanging the list of the supported S-NSSAIs between the NG-RAN and the AMF via the NG interface is FFS as follows [1]:
	…
X.4.1
   General

In this sub clause, signalling flows related to the realization of network slicing in the RAN are given.

X.4.1
   CN Instance and NW Slice Selection

RAN selects AMF based on a Temp ID or assistance information provided by the UE over RRC.
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 Figure X.4.1-1: AMF instance selection
In case a Temp ID is not available, the RAN uses the information provided by the UE during RRC connection establishment to select the appropriate AMF instance (details are FFS and subject to RAN2 standardization). If such information is also not available, the RAN routes the UE to a default AMF instance.
…


As shown in Figure X.4.1-1, there are two FFSs about the exchange of the list of the supported S-NSSAIs based on the NG Setup procedure. It seems that these FFSs should be removed to properly support the realization of the network slice in the NG-RAN and core network.

First, the AMF needs to provide to the NG-RAN the S-NSSAI list which is supported by this AMF during the NG setup procedure. As mentioned in [1], the NG-RAN selects the appropriate AMF based on the assistance information provided by the UE over the RRC.
	…
RAN selection of CN entity
-
For initial attach, the UE may provide assistance information to support the selection of an AMF. If available, NG RAN uses this information for routing the initial NAS to an AMF. If the UE does not provide any such information the NG RAN sends the NAS signalling to a default AMF. 
-
For subsequent accesses, the UE provides a Temp ID, which is assigned to the UE by the 5GC, to enable the NG RAN to route the NAS message to the appropriate AMF as long as the Temp ID is valid (NG RAN is aware of and can reach the AMF which is associated with the Temp ID). Otherwise, the methods for initial attach applies.
…
X.2.1
   CN-RAN interaction and internal RAN aspects

NG RAN selects AMF based on a Temp ID or assistance information provided by the UE over RRC. The mechanisms used in the RRC protocol are described in the next sub clause.

Table X.2.1-1 AMF selection based on Temp ID and assistance information
Temp ID

Assistance Info

AMF selection by NG RAN

NA or invalid

NA

Default AMF is selected

NA or invalid

Present

Selects AMF which supports UE requested slices

Valid

NA or present

Selects AMF per CN identity information in Temp ID

…


As highlighted one above, if the Temp ID to indicate a certain AMF is invalid or none, the NG-RAN just selects the AMF which is able to support UE requested slices. To this end, the NG-RAN needs to know which slices are supported by each AMF connected to it. If this information is not applicable to the NG-RAN, the UE is just routed by the NG-RAN to the default AMF, or in the worst case, to the wrong AMF which does not support the slices requested by the UE. In this case, since there may be the new AMF which is more suitable to serve the UE than the default AMF or the wrong AMF, it causes the AMF relocation to another AMF, thus resulting in unnecessary NG signalling. To avoid this problem, the AMF should provide to the NG-RAN the list of the S-NSSAIs supported by this AMF by using the NG SETUP RESPONSE message.
In LTE, the similar functionality is already captured. The eDECOR in LTE is proposed to reduce the need for DECOR reroute. In this feature, the RAN selects the correct DCN based on the indication (i.e., DCN-ID) provided by the UE. In the RAN3 #95 meeting, it was agreed that the MME should provide the Served DCNs IE which is consisted of DCN-ID and Relative DCN Capacity as follows [2]:

	…
8.7.3
S1 Setup 

…
8.7.3.2
Successful Operation
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Figure 8.7.3.2-1: S1 Setup procedure: Successful Operation.

…
If the S1 SETUP RESPONSE message contains the ServedDCNs IE then the eNB shall, if supported, use it as defined in TS 23.401 [48].
…
9.2.1.121
Served DCNs Items

The Served DCNs Items indicates the relative processing capacity for a DCN-ID in the MME as defined in TS 23.401 [11].

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Served DCNs Items

>DCN ID

M

INTEGER (0..65535)
>Relative DCN Capacity
M

Relative MME Capacity 9.2.3.17
Relatvie capacity per DCN in one MME
…


Based on the stored Served DCNs IE, the RAN can select the appropriate MME to serve the UE. Similarly, by using the list of the supported S-NSSAIs from the AMF, the NG-RAN can select the suitable the AMF to support the slices requested by the UE.
Proposal 1: The AMF should provide to the NG-RAN the list of the S-NSSAIs supported by this AMF by using the NG SETUP RESPONSE message.
Second, the NG-RAN also needs to provide the list of the S-NSSAIs supported by this NG-RAN to the AMF by using the NG Setup procedure. In the last RAN3 meeting, the general principles to support the realization of the network slice in the NG-RAN was captured as follows [2]:
	…
X.1
General Principles and Requirements

…
Slice Availability
-
Some slices may be available only in part of the network. 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 configuration does not change within the UE’s registration area.
-
The NG RAN and the 5GC are responsible to handle a service request for a slice that may or may not be available in a given area. Admission or rejection of access to a slice may depend by factors such as support for the slice, availability of resources, support of the requested service by other slices.
…


As highlighted one above, there is the basic assumption that the slice configuration assigned to the UE is uniformly supported across the UE’s registration area. However, there is the precondition to satisfy this assumption. That is, the AMF should configure the UE’s registration area in which all NG-RANs can support the slices assigned to the UE. In NR, however, some network slices may be deployed only in part of the network depending the operator’s deployment. It means that some NG-RANs may not support the part of the slices assigned to the UE. Therefore, while the core network can support the slices assigned to the UE, the certain NG-RANs in the UE’s registration area may not support these slices. 
To avoid this problem, it is important to make the UE’s registration area in which each NG-RAN has the capability to support the same slices assigned to the UE. That is, the AMF needs to be aware of the list of the slices supported or not supported by each NG-RAN in advance. This can be achieved by letting the AMF be informed of which slice is supported by each NG-RAN at the NG interface setup procedure. Based on this prior information, the AMF ensures that a slice configuration does not change within a UE registration area.
Based on the coordinated UE’s registration area, it is also possible that the AMF configures the black list such as the Handover Restriction List including TAs which may not support the slices for the UE. In this case, the AMF can prevent mobility of the UE towards the NG-RAN which does not support the slices requested by the UE. Therefore, it can reduce the possibility of the handover failure. In addition, by considering which slice can be available at each NG-RAN within the UE’s registration area, if applicable, the AMF can also configure to the NG-RAN the remapping policies to another slice in advance. Therefore, the UE can be continuously served in the target NG-RAN. 
To be in line with the list of the S-NSSAIs supported by the AMF, the NG-RAN may provide to the AMF the list of the S-NSSAIs supported by this NG-RAN by using the NG SETUP REQUEST message.

Proposal 2: The NG-RAN should provide to the AMF the list of the S-NSSAIs supported by this NG-RAN by using the NG SETUP REQUEST message.
Although the list of the S-NSSAIs can be exchanged by OAM configuration, the NG interface setup procedure seems to be more appropriate in order to minimize the OAM interactions. Based on the analysis above, the following proposal is suggested to RAN3:
Proposal 3: It is proposed to delete two FFSs about the exchange of the list of the supported S-NSSAIs between the NG-RAN and the AMF via the NG interface in TS 38.413.
.

3. Conclusion
In this contribution, we focused on open issue related to the exchange of the list of the supported S-NSSAIs between the NG-RAN and the AMF via the NG interface and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The AMF should provide to the NG-RAN the list of the S-NSSAIs supported by this AMF by using the NG SETUP RESPONSE message.
Proposal 2: The NG-RAN should provide to the AMF the list of the S-NSSAIs supported by this NG-RAN by using the NG SETUP REQUEST message.
Proposal 3: It is proposed to delete two FFSs about the exchange of the list of the supported S-NSSAIs between the NG-RAN and the AMF via the NG interface in TS 38.413.
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