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1. Introduction
RAN selects CN node during mobility procedures, e.g. attach and non-periodic TAU. In 5G, the CN node selection function are impacted by following new factors:

· CN virtualization

· Network slicing

· eLTE.

The traditional factors (e.g. load, RAN sharing) for CN node selection should be selectively inherited to 5G.

This paper proposes principles of CN node selection. The detailed CN node selection solution would be determined in normative phase.
2. CN node selection factors to inherit
In LTE, MME selection supports following features:
· RAN sharing

· S1 Flex

· CN load balancing

· DÉCOR/eDECOR.

In RAN sharing, UE indicates selected PLMN ID in Msg5 (RRC Connection Setup Complete). In S1 Flex, UE provides registered MME in Msg5. The registered MME information is derived from GUTI. The 5G GUTI, i.e. Temp ID assigned by 5G-CN shall have CN node information for NAS routing too. RAN sharing and S1/NG flex shall be supported in 5G-CN node selection by RAN.

Proposal 1: UE selected PLMN ID shall be taken into consideration in CN node selection by RAN.
Proposal 2: The CN node information derived from 5G GUTI i.e. Temp ID shall be taken into consideration in CN node selection by RAN.

Load balancing is based on weight factor configured for each MME. DÉCOR/eDECOR is the precursor of network slicing. When DCNs are used, the weight factor may be configured per DCN. The weight factor mechanism shall be supported for 5G-CN node selection too.

Proposal 3: Weight factor or per DCN/slice weight factor shall be taken into consideration in CN node selection by RAN. 

3. New CN mode selection factors 

eLTE may be connected to both EPC and NGC. NR connecting to EPC is not excluded. Which CN to select by RAN is based on the type of NAS/CN selected by the UE.
Proposal 4: UE selected NAS/CN type shall be taken into consideration for CN node selection by RAN.

Network slicing requires RAN to take NSSAI (or slice IDs) and 5G GUTI into consideration in CN node selection. This has been extensively discussed in the context of network slicing. This paper doesn’t discuss it in detail.
CN virtualization is a key feature of NGC. Multiple CN nodes i.e. AMFs may be supported by one data center. For better load balancing, SA2 is discussing solution for RAN to select CN node at each NAS procedure, i.e. TAU is not needed for AMF change within a pool. One solution is to only include AMF pool information in 5G GUTI, without AMF ID info.  
Proposal 5: When CN node ID is not provided to RAN by UE in the RRC message carrying NAS PDU, RAN selects CN node for the NAS message based on other known information (e.g. AMF pool ID in 5G GUTI) and factors. 
Proposal 6: The priority of different CN node selection factors and CN node selection procedures will be defined in normative phase. 
4.  Conclusion

Based on above analysis, we have following proposals.

Proposal 1: UE selected PLMN ID shall be taken into consideration in CN node selection by RAN.

Proposal 2: The CN node information derived from 5G GUTI i.e. Temp ID shall be taken into consideration in CN node selection by RAN.

Proposal 3: Weight factor or per DCN/slice weight factor shall be taken into consideration in CN node selection by RAN. 
Proposal 4: NAS/CN type shall be taken into consideration for CN node selection by RAN.
Proposal 5: When CN node ID is not provided to RAN by UE in the RRC message carrying NAS PDU, RAN selects CN node for the NAS message based on other known information (e.g. AMF pool ID in 5G GUTI) and factors. 

Proposal 6: The priority of different CN node selection factors and CN node selection procedures will be defined in normative phase. 
A TP is proposed below based on above proposals.
5. Text Proposal
---------------------------Start TP---------------------------------
7.2.6.x
CN Node Selection
NAS node selection
When initial NAS message is received, RAN selects NAS node for the UE. The following may be taken into consideration:

-
UE ID such as a Temp ID or other permanent UE ID
-
UE selected PLMN ID

-
Slice ID(s)

-
CN load handling information
-
Weigh factor or per slice/DCN weight factor
-
NAS/CN type (EPC or NGC).
Note x: the priority of above would be determined in normative phase.

Note y: Format of Temp ID is up to SA2 definition. Temp ID may include information for RAN to identify a NGC pool and optionally ID of a NAS node in the NGC pool. 
NAS node redirection
CN may decide to redirect UE to different NAS node due to load balancing or CN service capability. The redirection may be performed by either CN or RAN.
---------------------------End TP---------------------------------
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