
SA WG2 Meeting #129
S2-1811130
Dongguan, P.R. China, 15-19 October 2018
(was S2-1811111)
Source:
Qualcomm Incorporated, OPPO, Samsung
Title:
Core Network steering via CN type selection rules configuration/reconfiguration
Document for:
Discussion/Approval

Agenda Item:
6.9
Work Item / Release:
FS_CIoT_5G/Rel-16
Abstract of the contribution: This contribution proposes a new solution for CN steering by UE configuration of CN type selection rules  
1
Discussion
Key issue 15 introduces two main aspects: 

-
UE selection of 5GC or EPC based on Cellular IoT feature support. 

-
As architectural baseline, the UE initially selects the CN type that supports Cellular IoT when the other CN type does not support Cellular IoT. In case both CN types support C-IoT features the rules are not defined.
-
It is also required that frequent inter-CN-type mobility be avoided.

-
Redirection of a UE from 5GC to EPC based, and viceversa.

This contribution discusses a way forward that provides a solution for redirection of a UE from 5GC to EPC.

The proposed solution is as follows:

· It is proposed to add a new UE configuration parameter named "CN type selection rules". The CN type selection rules are PLMN specific and may be provided in USIM (by HPLMN), or provided by the visited PLMN during registration procedure or via UE configuration update procedure or during registration in registration accept message.
· CN type selection rules provided by the HPLMN: 
· The CN type selection rules that apply to the HPLMN are provided by the HPLMN either in USIM or in ME via a NAS information element in registration accept message or via UE configuration update. The CN type selection rules values may be:

-
Prefer 5GC over EPC.

-
Prefer EPC over 5GC. 

-
The HPLMN can already from Rel-15 define CN type preference for VPLMNs in the Operator Controlled PLMN Selector with Access Technology (see TS 23.122), where the Access Technology can refer to E-UTRAN (which refers to EPC) or NG-RAN (which refers to 5GC).
-
The visited PLMN may override the HPLMN provided CN type preference in Operator Controlled PLMN Selector with Access Technology by providing its own PLMN specific CN type selection rule.

-
The visited PLMN may take into account operator policies or other considerations when providing the PLMN specific CN type selection rules.    

-
When the UE is accessing 5GC the visited PLMN may provide the PLMN specific CN type selection rules in registration accept message and can modify them at any time via the UE Configuration Update procedure for access and mobility management related parameters (TS 23.502 section 4.2.4.2).
-
When the UE is accessing EPC the visited PLMN may provide the PLMN specific CN type selection rules in attach/TAU accept message. 
-
The UE behaves as follows:

-
In initial CN type selection from RM-DEREGISTERED:

-
In the absence of any CN type selection rules, the UE selects the CN type that indicates support for Cellular IoT features. If both EPC and 5GC support Cellular IoT features, the CN type selection is implementation dependent. 

-
If the UE is performing PLMN selection the Operator Controlled PLMN Selector with Access Technology information is used by the UE if present. 

-
If the UE is configured with PLMN specific CN type selection rule by the V-PLMN, the UE performs CN type selection based on the PLMN specific CN type selection rules, overriding the Access Technology part of Operator Controlled PLMN Selector with Access Technology information.

-
When the UE is RM-REGISTERED with 5GC and moves from CM-CONNECTED to CM-IDLE:

-
If while the UE was CM-CONNECTED the UE received new CN type selection rules via the UE configuration update procedure or registration procedure, the UE should immediately perform CN type selection based on the new rules. 

-
If while the UE was CM-CONNECTED the UE did not receive new CN type selection rules via the UE configuration update procedure or registration procedure, the UE shall prioritize the CN-type the UE is currently registered to when performing cell selection/reselection.
-
When the UE is EMM-REGISTERED with EPC and moves from EMM-CONNECTED to EMM-IDLE:

-
If while the UE was EMM-CONNECTED the UE received new CN type selection rules via the attach/TAU procedure, the UE should immediately perform CN type selection based on the new rules. 

-
If while the UE was EMM-CONNECTED the UE did not receive new CN type selection rules via the UE configuration update procedure or registration procedure, the UE shall prioritize the CN-type the UE is currently registered to when performing cell selection/reselection.    

2
Proposal

The following changes are proposed to TR 23.724.
*** Start of changes ***
6.X
Solution #X: Core Network steering via CN type selection rules configuration/reconfiguration
6.X.1
Introduction
This solution covers the redirection of a C-IoT UE from 5GC to EPC and viceversa, as per Key issue #15.
6.X.2
Functional Description

The proposed solution is as follows:

· It is proposed to add a new UE configuration parameter named "CN type selection rules". The CN type selection rules are PLMN specific and may be provided in USIM (by HPLMN), or provided by the visited PLMN during registration procedure or via UE configuration update procedure or during registration in registration accept message.
· CN type selection rules provided by the HPLMN: 
· The CN type selection rules that apply to the HPLMN are provided by the HPLMN either in USIM or in ME via a NAS information element in registration accept message or via UE configuration update. The CN type selection rules values may be:

-
Prefer 5GC over EPC.
-
The UE shall select 5GC over EPC when 5GC is available for this PLMN.

-
The UE can still select EPC when 5GC not available. 
-
Prefer EPC over 5GC. 
-
The UE shall select EPC over 5GC when EPC is available for this PLMN.

-
The UE can still select 5GC when EPC not available. 
-
The HPLMN can already from Rel-15 define CN type preference for VPLMNs in the Operator Controlled PLMN Selector with Access Technology (see TS 23.122), where the Access Technology can refer to E-UTRAN (which refers to EPC) or NG-RAN (which refers to 5GC).

-
The visited PLMN may override the HPLMN provided CN type preference in Operator Controlled PLMN Selector with Access Technology by providing its own PLMN specific CN type selection rule.

-
The visited PLMN may take into account operator policies or other considerations when providing the PLMN specific CN type selection rules.
-
When the UE is accessing 5GC the visited PLMN may provide the PLMN specific CN type selection rules in registration accept message and can modify them at any time via the UE Configuration Update procedure for access and mobility management related parameters (TS 23.502 section 4.2.4.2).
-
When the UE is accessing EPC the visited PLMN may provide the PLMN specific CN type selection rules in attach/TAU accept message. 
-
The UE behaves as follows:

-
In initial CN type selection from RM-DEREGISTERED:

-
In the absence of any CN type selection rules, the UE selects the CN type that indicates support for Cellular IoT features. If both EPC and 5GC support Cellular IoT features, the CN type selection is implementation dependent. 
-
If the UE is performing PLMN selection the Operator Controlled PLMN Selector with Access Technology information is used by the UE if present. 

-
If the UE is configured with PLMN specific CN type selection rule by the V-PLMN, the UE performs CN type selection based on the PLMN specific CN type selection rules, overriding the Access Technology part of Operator Controlled PLMN Selector with Access Technology information.

-
When the UE is RM-REGISTERED with 5GC and moves from CM-CONNECTED to CM-IDLE:

-
If while the UE was CM-CONNECTED the UE received new CN type selection rules via the UE configuration update procedure or registration procedure, the UE should immediately perform CN type selection based on the new rules. 

-
If while the UE was CM-CONNECTED the UE did not receive new CN type selection rules via the UE configuration update procedure or registration procedure, the UE shall prioritize the CN-type the UE is currently registered to when performing cell selection/reselection.

-
When the UE is EMM-REGISTERED with EPC and moves from EMM-CONNECTED to EMM-IDLE:

-
If while the UE was EMM-CONNECTED the UE received new CN type selection rules via the attach/TAU procedure, the UE should immediately perform CN type selection based on the new rules. 

-
If while the UE was EMM-CONNECTED the UE did not receive new CN type selection rules via the UE configuration update procedure or registration procedure, the UE shall prioritize the CN-type the UE is currently registered to when performing cell selection/reselection.
When the netowrk prefers the UE to select 5GC and the UE is in CM-CONNECTED state with 5GC, the core network may prevent the RAN to redirect/handover the UE to EPC using the Mobility Restrictions to the radio access network within Handover Restriction List. 

When the network prefers the UE to select EPC and the UE is in ECM-CONNECTED state with EPC, the core network may prevent the RAN to redirect/handover the UE to 5GC using the Handover Restriction List.
NOTE:
CN type selection rules provided by a PLMN during registration or using UE configuration update are assumed to be stored in the ME as long as the UE is registered with that PLMN. This aspect is subject to review and final decision by CT1.
6.X.3
Support of EPC interworking
Since the configuration in the UE applies in case of CN type selection, it is only modifying the rules in the UE for a procedure (CN type selection) that is already defined in Rel-15, and already takes into account EPC interworking. The actual procedures of a UE moving between EPC and 5GC in CM-IDLE mode are not modified. Therefore, there is no impact EPC interworking added by this solution. 
6.X.4
Procedures

No procedures are modified. Only new "CN type selection rules” IE is added to existing messages:
- 
Registration accept message (5G NAS)
-
UE configuration update (5G NAS)
-
attach/TAU (EPC NAS)
6.X.5
Impacts on existing entities and interfaces
On AMF/MME:

-
New "CN type selection rules” IE in NAS messages
-
Configuration for CN steering

On UE:

-
New "CN type selection rules” IE in NAS messages
-
Modification in CN selection rules based on CN type selection rules.
6.X.6
Evaluation

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

*** End of changes ***
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