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1
Introduction
RAN Selection of CN entity has been already identified as one principle for RAN support of Network Slicing in RAN3 part [1]. It is responsibility for the RAN to select the CN entity for routing of uplink messages. At the same time, a significant number of companies made the efforts on proposals for network slice selection in SA2 that have impact on RAN solution for CN entity selection. SA2 has approved diverse solutions and captured representative solutions in SA2 TR [2]. At the last RAN3 meeting, it was agreed to capture the impact on RAN from all solutions agreed in SA so that RAN3 may progress on RAN Selection of CN entity in parallel. This contribution aims at capturing a RAN solution which is aligned with section 6.1.1 of SA2 TR [2]. 
2
Background of Quoted SA2 Solution
In this solution, a UE is enabled to associate with multiple slices simultaneously by the proposed architecture. Specifically, the CN entities that interact with the RAN node can be classified into two types of Network Functions (NFs) as described in Figure 1 below.
· Slice Selection Function (SSF): The standalone SSF handles the UE’s initial Attach Request and New Session establishment request by selecting an appropriate slice for the UE based on the UE’s subscription information, UE usage type, service type and UE capabilities. Note that the SSF is not specific to a particular network slice.
· Common CP NFs: The Common CP NF is the CP entry function, which at least includes the mobility management function, authentication function and NAS proxy function. The Common CP NFs are shared parts among different slices that enable the support of multiple slices per UE simultaneously. Note that there are maybe different types of the Common CP NFs and one UE can only access one Common CP NFs simultaneously. 
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Figure 1. NG1 Interfaces for network slicing with CN entities
After the UE registered with a network slice instance, the UE can be provisioned with two identities which are used for RAN selection of CN entities for accessing to the network slice.
· NeS-ID: Each network slice instance associated with a network slice type ID (NeS-ID). The NeS-ID is used to identify the specific type of the slice. Both standardized and PLMN specific values for NeS-ID are possible. When the UE attaches to the network, the SSF determines which slice the UE should be allocated and provide the related NeS-ID to the UE for later selection of network slice. The RAN is enabled to identify the type of Common CP NFs according to the received NeS-ID for selection of Common CP NFs.
· Temporary ID: A Temporary ID can be assigned to the UE when the UE is successfully registered to the network. The UE Temporary ID is assigned by the Common CP NF which stores the UE context information (similar with GUMMEI in EPC) and a UE specific identity (similar with M-TMSI in EPC). 

When the UE has a valid Temporary ID in the camped area, the RAN forwards the signalling to the determined Common CP NFs based on the Temporary ID. When the UE has a valid NeS-ID but the Temporary ID is not valid in the camped area, the RAN forwards the signalling based on the NeS-ID.
3
RAN Solution for Selection of CN entity 
According to the aforementioned SA2 solution based on NeS-ID and Temporary ID, the RAN selection of the appropriate CN entity associated with the network slice can be partitioned into the following two cases:
Case 1: Initial Signaling Routing
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Figure 2. Selection of CN entity for initial signalling routing
As Figure 2 shows, the UE sends initial Attach Request to the RAN including network slice selection assistance information (NSSAI) including UE capability, Service type and requested service (optional) etc. The RAN forwards the Attach Request to the SSF. The SSF determines which slice(s) the UE is selected and selects the appropriate Common CP NFs as well as related NeS-ID of the slice. The SSF forwards the Attach Request to the selected Common CP NFs. The selected Common CP NFs assigns UE Temporary ID and then sends Attach Response with NeS-ID and UE Temporary ID to the UE via SSF.
Case 2: Subsequent Signaling Routing
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 Figure 3. Selection of CN entity for subsequent signalling routing
As Figure 3 shows, for the subsequent NAS signalling routing after the UE is attached to the system, so it can send a NAS message to the RAN with the NeS-ID and the UE Temporary ID carried in RRC message. If the UE Temporary ID is valid, the RAN can send the NAS message directly to the Common CP NF, based on the UE Temporary ID information. Otherwise, the RAN selects dedicated Common CP NFs based on the NeS-ID. The dedicated Common CP NFs responds to the UE by sending to the RAN a suitable NAS message, which includes, if necessary, a new NeS-ID (optional) and new UE Temporary ID to the UE.
Proposal: capture the RAN solution for selection of CN entity described above in Section 9.2.3 of TR38.801
4
Conclusions
This paper captures a RAN solution of CN entity aligned with a SA2 solution based on NeS-ID and Temporary ID that was agreed in Section 6.1.1. of [2]. 
Proposal: capture the RAN solution for selection of CN entity described above in Section 9.2.3 of TR38.801
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Annex: text proposal for TR 38.801
9.2
Solutions for selection of Network slice and CN entity by gNB
9.2.x
Solution x
Editor’s note: this section presents a RAN solution for network slice selection and CN entity selection which is based on solution described in section 6.1.1 of TR23.799 [6]. The solution does not make any assumption on any potential RAN internal slicing and any association with network instance is performed network internally. This solution also enables a UE to support multiple slices simultaneously.
In this solution, a slice selection function (SSF) handles the UE’s initial Attach Request and New Session establishment request by selecting an appropriate slice for the UE. The SSF is not specific to a particular network slice as described in section 6.1.1 of TR23.799 [6]. In this case the CN entity is either a SSF or Common CP NFs in NG Core– common to all supported slices for the UE. After the UE registered with a network slice instance, the UE can be provisioned with two identities in terms of network slice type ID (NeS-ID) and Temporary ID which are used for RAN selection of CN entities for accessing to the network slice.
The RAN selection of the Network slice and the selection of the appropriate CN entity can be partitioned into the following two cases:

 Case 1: Initial Signaling Routing
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Figure 9.2.x-1. Selection of CN entity for initial signalling routing
As Figure 9.2.3-1 shows, the UE sends initial Attach Request to the RAN including network slice selection assistance information (NSSAI) including UE capability, Service type and requested service (optional) etc. The RAN forwards the Attach Request to the SSF. The SSF determines which slice(s) the UE is selected and selects the appropriate Common CP NFs as well as related NeS-ID of the slice. The SSF forwards the Attach Request to the selected Common CP NFs. The selected Common CP NFs assigns UE Temporary ID and then sends Attach Response with NeS-ID and UE Temporary ID to the UE via SSF.

Case 2: Subsequent Signaling Routing
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As Figure 9.2.3-2 shows, for the subsequent NAS signalling routing after the UE is attached to the system, so it can send a NAS message to the RAN with the NeS-ID and the UE Temporary ID carried in RRC message. If the UE Temporary ID is valid, the RAN can send the NAS message directly to the Common CP NF, based on the UE Temporary ID information. Otherwise, the RAN selects dedicated Common CP NFs based on the NeS-ID. The dedicated Common CP NFs responds to the UE by sending to the RAN a suitable NAS message, which includes, if necessary, a new NeS-ID (optional) and new UE Temporary ID to the UE.
Figure 9.2.x-2. Selection of CN entity for subsequent signalling routing

RRC message (Attach Request including NSSAI)

NAS DL message


RRC message (Attach Response including NeS-ID, UE Temporary ID)
NG1 DL message (Attach Response including NeS-ID, UE Temporary ID)
NAS UL message
NG1 UL message (Attach Request Including NSSAI)

UE
RAN
SSF
Common CP NFs







RRC message (NAS Message, NeS-ID, UE Temporary ID)

NAS DL message


RRC message (NAS Message optionally including NeS-ID*, UE Temporary ID*)
NG1 DL message (NAS Message optionally including NeS-ID* and UE Temporary ID*)
NAS UL message
NG1 UL message (NAS Message)
UE
RAN
Common CP NFs*





_1534875432.vsd
Slice Selection Function (SSF)


Subscriber Repository



