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Abstract of the contribution: This contribution proposes an update to the solution 43 for CN selection. This is a resubmission of S2-188297 with some updates.
1.
Discussion
This document addresses the EN in Solution 43:
Editor's note:
RFSP/SPID has not been specified for NB-IoT UEs.
It is proposed to replace this by a NOTE.

In addition, the document clarifies the procedure how the AS layer selects a suitable cell and indicates the core network type to NAS layer. It is proposed to replace the NOTE with more descriptive procedure.

2. 
Proposal
It is proposed to include the below changes in TR 23.724
*** Start of changes ****

6.43
Solution 43: RRC based Redirection between Core networks

6.43.1
Introduction
This RRC based solution applies to Key issue 15 of load balancing the UEs between the two systems.

6.43.2
Functional Description

This solution a procedure to redirect the UE between the 5GC or EPC by the network over a RRC notification.
Proposed to re-use the "target CN indication" in the N2 release message by the AMF (in Rel-15 specified for Emergency Services) for the load balancing purpose. In this case, when the AMF is notified (e.g. by O&M) or determines based on local policy, then the AMF triggers N2 release with an indication to redirect the UE to the target CN.

In addition, similar indication needs to be introduced in the S1-AP interface i.e. MME will indicate the RAN to perform the redirection of a UE to the target 5GC system which will be notified to the UE in the RRC release. In fact, similar mechanism is defined in TS 36.413 [22] (cause IE "Load Balancing TAU Required") for load balancing between MMEs within the EPC. Similar, upon determining (e.g. by O&M notification or by local policy) by the MME that the UE(s) needs to move to target network, then MME will trigger UE context release command with a cause IE i.e. target CN information (i.e. 5GC) to the RAN which is notified to the UE in the RRC release, thus UE can perform registration procedure in target CN system (i.e. 5GC). In addition, MME may provide the RFSP Index and handover restriction list to the RAN which allows the RAN to set proper camping policies to the UE to ensure the UE stays in 5GC when it returns to Idle mode, and to prevent handovers to 5GC in Connected mode. After, the UE performs registration procedure in 5G system.
NOTE: Idle-mode mobility priorities of the NB-IoT UE cannot be controlled via RFSP Index/SPID parameter. The rest of the solution is applicable also for NB-IoT UEs.

6.43.3
Support of EPC interworking
TS 23.501 [5], clause 5.17 applies when a registered/connected UE(s) is moved to 5GC or EPC systems.

6.43.4
Procedures
6.43.4.1
Redirection using RRC indication
6.43.4.1.1
General
The network will redirect the UEs to the target system based on load balancing determination as below.

6.43.4.1.2
Redirection from EPC to 5GC network
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Figure 6.43.4.1.2-1: Redirection from EPC to 5GC network
0.
A UE is attached to the EPC network. As part of Attach / TAU procedure, the UE includes an indication that it supports N1 mode. Based on the indication that the UE supports N1 mode, the MME knows the UE can be redirected to 5GC.

1.
If the MME has determined that the UE need to be redirected to the 5GC, when the MME releases the S1 context, the MME includes an indication of the target CN information (i.e. 5GC) to the Initial Context Release command.

In addition, MME may provide the RFSP Index to the RAN which allows the RAN to set proper camping policies to the UE to ensure the UE stays in 5GC when it returns to Idle mode.
NOTE 1:
Defining the appropriate cause value of indication is up to the Stage 3.

2. RAN node will release the RRC connection with an indication of the target core network type and idle-mode mobility priorities.  


3.
RAN node sends the Release complete to the MME.

4.
After the RRC release, the UE attempts to perform a registration procedure with the 5G system. 

The AS layer selects a cell based on the idle-mode mobility priorities. The AS layer indicates the available core network type(s) in the selected cell and the received target core network type to NAS layer.  NAS layer selects the core network based on the indication from AS layer and the core network selection specified in TS 24.501.

If the UE finds a cell supporting connection to 5GC, it sends a Registration Request to 5GC. 

The AMF gets the UE context from EPC as described in the clause 4.11 in TS 23.502 [7], if N26 interface is deployed.


5.
The AMF sends the Registration Accept to the UE. Afterwards, the AMF may provide the handover restriction list to the RAN which prevents the handovers to the EPC.
6.43.4.1.3
Redirection from 5GC to EPC network
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Figure 6.43.4.1.3-1: Redirection from 5GC to EPC network
0.
A UE is registered in the 5G system. As part of Registration procedure, the UE includes an indication that it supports S1 mode. Based on the indication that the UE supports S1 mode, the AMF knows the UE can be redirected to EPC.

1.
If the AMF has determined that the UE need to be redirected to the EPC, when the AMF releases the N2 connection, the AMF includes an indication of the target CN information (i.e. EPC) to the N2 release command. 

In addition, AMF may provide the RFSP Index to the RAN which allows the RAN to set proper camping policies to the UE to ensure the UE stays in EPC when it returns to Idle mode.
2.
RAN triggers RRC release procedure includes target CN indicated received in N2 procedure is conveyed to the UE.
3.
RAN sends N2 release acknowledgement to the AMF

4.
Based on the RRC indication, the UE attempts to perform the registration procedure i.e. mobility Attach or TAU procedure in the EPC. 

The AS layer selects a cell based on the idle-mode mobility priorities. The AS layer indicates the available core network type(s) in the selected cell and the received target core network type to NAS layer. NAS layer selects the core network based on the indication from AS layer and the core network selection specified in TS 24.501.

If the UE finds a cell supporting connection to EPC, it sends an Attach or TAU Request to EPC. 


The MME retrieves the UE context from 5GC as described in the clause 4.11 in TS 23.502 [7].

NOTE:
As per current procedures the AS layer indicates the available core networks to the NAS layer. If the target CN is not available for the UE, the UE stays registered in the source core network.

5.
After, the MME sends the Attach/TAU Accept message to the UE.
6.43.5
Impacts on existing entities and interfaces

EPC impacts:

-
If a MME determines that the UE needs to be redirected to other system, then the MME needs to create an appropriate cause and notify to the RAN in S1-AP.

-
RAN needs to carry the cause value in the RRC to the UE. The UE needs to understand the value and perform actions accordingly

No impact to the 5GC system, since it is proposed to re-use the Rel-15 target CN indication in the N2 message by the AMF. Hence, AMF, RAN and UE already support the required functionality from 5GC side.

NOTE:
Defining the appropriate cause value of indication is up to the Stage 3.
6.43.6
Evaluation

Editor's note:
This clause provides an evaluation of the solution.

*** Start of changes ****
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