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Abstract of the contribution: This contribution provides the evaluation for solution#45.
1. Discussion
This solution addresses the architectural requirements for key issue #15 i.e., UE selecting a core network type taking into account 

· the CIoT optimizations broadcast by the RAN for each network type (EPC, 5GC) and

· the CIoT optimizations supported by the UE .

This solution supports Preferred and Supported network behaviour based on the same principles as in EPS. The difference is in terms of the preferred and supported network behaviour parameters information for 5G system.

This solution does not require defining new standardized SST values for 5G CIoT features.
2. Proposal
It is proposed to agree the following into the TR 23.724.
* * * First change * * * *

6.45
Solution 45: Core Network Type and Node Selection for CIoT UE Using Explicit Indications
6.45.1
Introduction
This section presents a solution for Key Issue 15: Core Network selection for Cellular IoT. It addresses the requirements captured in the key issue to support core network type selection at UE, core network node selection at RAN, AMF and MME.

6.45.2
Functional Description

When camping on an E-UTRA cell connected to both EPC and 5GC, in order to support UEs with different capabilities in the same network, the eNB that supports access to 5GC broadcasts that it can connect to 5GC (as described in TS 23.501 [5], clause 5.17.1). In addition, RAN broadcasts the 5G CIoT optimisations supported by the 5GS via NB-IoT/WB-E-UTRA access. The UE AS layer indicates the 5G CIoT optimisations broadcast  to the UE NAS layer as well as the "E-UTRA connected to 5GC" capability. The UE selects a core network type (5GC or EPC) taking into account the CIoT optimisations broadcast for each network type and which optimisations the UE supports and prefers.

The UE AS layer is made aware of whether a NAS signalling connection is to be initiated to 5GC (the existing "5GC requested" indication) and additionally the 5GS CIoT optimisations supported. The UE shall inform RAN of the "5GC requested" and the supported 5GS CIoT optimisations in an RRC message during the RRC connection establishment procedure. The RAN will take those optimisations supported by UE into account for AMF selection when 5GC is requested.

When the UE performs the registration procedure it includes its Preferred Network Behaviour in the Registration Request message and the AMF replies with the Supported Network Behaviour in the Registration Accept message. The Preferred Network Behaviour indicates the Network Behaviour the UE can support and what it would prefer to use. The Supported Network Behaviour indicates the 5G CIoT Optimisations the network accepts.
6.45.3
Support of EPC interworking
The supported CIoT optimisations broadcast for EPC and 5GC allows a UE to select the CN type before initiating the RRC connection establishment. The optimisations indicated to the RAN during RRC connection establishment allows RAN to select an AMF in 5GC.

6.45.4
Procedures

6.45.4.1
Registration Procedure

Steps 1-23 are executed according to TS 23.502 [7], clause 4.2.2.2.2 with the following changes:

Step 1:
The UE includes the Preferred Network Behaviour in the Registration Request message.
Step 21:
The AMF includes the Supported Network Behaviour in the Registration Accept message.
Editor's note:
The granularity of CIoT optimisations indicated in the Preferred and Supported Network Behaviour is FFS.

6.45.4.2
Core network type selection at UE and AMF selection at RAN


[image: image1.emf]MME

RAN

UE

2. Based on the Preferred Network 

Behavior and CIoT optimisations 

discovered from broadcast, select the CN 

1. Broadcast(5GC connected Indication, EPC 

CIoT optimisations , 5G CIoT optimisations)

AMF

3. RRCConnectionSetupComplete(CIoT optimisations)

5. Initial UE Message

4. Based on the CIoT optimisations 

at RRC layer, select AMF


Figure 6.45.4.2-1: Core network type selection at UE and AMF selection at RAN

1.
The RAN is connected to both EPC and 5GC, and broadcasts the following information:
-
5GC Connected Indication: indicate that RAN can connect to 5GC (as described in TS 23.501 [5], clause 5.17.1), and

-
EPS CIoT optimisations that the network supports (as described in TS 23.401 [4], clause 5.3.2.1), e.g., up-CIoT-EPS-Optimisation, cp-CIoT-EPS-Optimisation, and
-
whether it supports 5GS CIoT optimisations and it can connect to an AMF that  supports 5GS CIoT optimisations.

Editor's note:
The granularity of 5GC CIoT optimisations to be broadcasted are for FFS.
2.
The UE selects the core network type (EPC or 5GC) based on the broadcast indications for both EPC and 5GC, and the UE's Preferred Network Behaviour.

3.
5GC is selected and the UE indicates the 5GS CIoT optimisations supported by UE, which is used for AMF selection, to RAN at RRC layer.

Editor's note:
The granularity of CIoT optimisations to be indicated over RRC layer are for FFS.
4.
In addition to the existing AMF selection behaviour, the 5GS CIoT optimisations supported information received from UE is taken into account when the RAN selects an AMF.

5.
RAN sends Initial UE Message to the selected AMF.
6.45.5
Impacts on existing entities and interfaces

Enhancements on UE include the following:

-
Core network type selection based on UE's Preferred Network Behaviour, and CIoT optimisations broadcast by the RAN that connects to both EPC and 5GC;

-
Indicate the Preferred Network Behaviour to the MME during Attach/TAU procedure or to AMF during Registration procedure;

-
Indicate the 5GS CIoT optimisations supported by UE, which is for AMF selection, to RAN during the RRC connection establishment procedure;
Enhancements on RAN include the following:

-
Take the 5GS CIoT optimisations supported information from UE into consideration in case of AMF selection;

6.45.6
Evaluation


This solution addresses the architectural requirements for key issue #15 i.e., UE selecting a core network type taking into account 

· the CIoT optimizations broadcast by the RAN for each network type (EPC, 5GC) and

· the CIoT optimizations supported by the UE .

This solution supports Preferred and Supported network behavior based on the same principles as in EPS. The difference is in terms of the preferred and supported network behavior parameters information for 5G system.
* * * End of change * * * *
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