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Abstract: This discussion paper discusses the details of the solution proposals for KI#15 for CN selection
1.
Discussion
In the SA2#127Bis, CR 0396 (S2-186128) has been approved for indicating the target CN type to the RAN and the UE (23.501, clause 5.16.4.11):

In the N2 procedure, the AMF based on support for Emergency Services in 5GC or EPC may indicate the target CN for the RAN node to know whether inter-RAT fallback or inter-system fallback is to be performed. The target CN indicated in the N2 procedure is also conveyed to the UE in order to be able to perform the appropriate NAS procedures (S1 or N1 Mode).
Observation#1: In Rel-15, an AMF can notify the target CN type (i.e. EPC) to the UE and RAN in case the service can fall back to EPS. Upon on, the UE can perform the NAS procedure in the EPS. 
One of the requirement of the KI#15 is load balancing of the UEs between the EPC and 5GC systems and it is aiming to study how to steer the UE to EPC or 5GC based on operator policies or load conditions.
 Observation#2: Based on operator polices or load conditions, both systems should allow to steer the UEs between networks.
In TS 24.501, 

· clause 4.8.4 described the Core Network selection mechanism in the UE as below
If the UE is capable of both N1 mode and S1 mode, when the UE needs to use one or more functionalities not supported in 5GS but supported in EPS and the UE is in 5GMM-IDLE mode, the UE may disable the N1 mode capability for 3GPP access (see subclause 4.9.2).

If the UE is capable of both N1 mode and S1 mode and lower layers provide an indication that the current E-UTRA cell is connected to both EPC and 5GCN, the UE shall select a core network type (EPC or 5GCN) based on the PLMN selection procedures as specified in 3GPP TS 23.122 [5] and provide the selected core network type information to the lower layer during the initial registration procedure.
Observation#3: UE is capable of both N1and S1mode and if the E-UTRA is connected to both 5GC and EPC, then UE will indicate the selected CN type in the RRC.

· Clause 4.9 Disabling and re-enabling of UE's N1 mode capability
The UE shall re-enable the N1 mode capability when the UE powers off and powers on again or the USIM is removed.

As an implementation option, the UE may start a timer for re-enabling N1 mode capability, after the N1 mode capability was disabled. On the expiry of this timer, the UE should re-enable the N1 mode capability.
· Clause 4.9.2

When the UE supporting both N1 mode and S1 mode needs to stay in E-UTRA connected to EPC (e.g. due to the domain selection for UE originating sessions as specified in subclause 4.3.2), in order to prevent unwanted handover or cell reselection from E-UTRA connected to EPC to NG-RAN connected to 5GCN, the UE operating in single-registration mode shall disable the N1 mode capability for 3GPP access and:
a)  shall set the N1mode bit to "N1 mode not supported" in the UE network capability IE (see 3GPP TS 24.301 [15]) of the ATTACH REQUEST message and the TRACKING AREA UPDATE REQUEST message in EPC; and

b)  the UE NAS layer shall indicate the access stratum layer(s) of disabling of the N1 mode capability for 3GPP access.

NOTE:    The UE can only disable the N1 mode capability for 3GPP access when in 5GMM-IDLE mode.

The UE shall re-enable the N1 mode capability for 3GPP access when the UE performs PLMN selection.

Observation#4: UE may disable N1 mode capability for 3GPP access, if a UE want to stay in E-UTRA connected to EPC to prevent unwanted handover between E-UTRA Connected to EPC to NG-RAN connected to 5GC.
Observation#5: To re-enable N1 mode capability, the UE need performs either PLMN selection or power OFF/ON or USIM is removed or implementation specific timer running for enabling. 
2. 
Proposal
Based on the above observations, below solutions are proposed:

· There are two possibilities how to steer the UE between two core network systems 

· Proposal#1 (NAS based solution (S2-186467)): upon the core network (e.g. EPC) determines that it is overloaded and decides to steer the UEs to target system (i.e. 5GC):

· Upon UE’s Attach Request, the MME rejects the attach request with rejection indicating the UE is steered to the 5G system.

· After the rejection indication, the UE shall disable the S1 mode and re-enable the N1 mode if it was disabled, and perform the registration process in the target system. 
· a similar mechanism as above applies to steer the UE from 5GC to EPC.  

Note 1: How to re-enable N1 capabilities and what cause values to use (e.g. existing or new value) is up to the stage 3.  
Note 2: disabling the S1/N1 mode ensures the UE stays in the proper Core Network and ping-pong effect can be avoided.

· Proposal#2 (RRC based solution (S2-186468)): upon the core network determines that already connected UEs needs to be steered to target system (i.e. EPC), 
· As defined in rel-15 mechanism for 5GC, the core network can indicate the target core network to the RAN in N2 release procedure. 
· Core Network can use the RFSP Index to indicate the proper camping priorities to the RAN and UE. This ensures the UE stays in proper Core Network and the ping-pong effect can be avoided. 

· RAN indicates the target core network to the UE in RRC release. The target system can get the UE context by Rel-15 interworking mechanism (i.e. with/without N26). 
· a similar mechanism as above applies to steer the UE from EPC to 5G system.  

Note: How to re-enable N1 capabilities and what cause value to use in RRC (e.g. existing or new value) is up to the stage 3.  
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