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Abstract of the contribution: update solution#4 to support local leaving negotiation for Key Issue 3: Coordinated leaving for multi-USIM device.

1. Introduction

The current solution #4 is a local release procedure to fulfil the requirement that the UE decides to immediate leave the network (e.g. due to the more preferred service at another network and the service is not delay tolerant). In solution #4, it only support to locally release UE into RRC_IDLE but is it doesn't support locally turn the UE into RRC_INACTIVE. Turning the UE into RRC_ INACTIVE is beneficial to make the UE back to the network efficiently. 

Hence, this paper proposes a mechanism for the UE to negotiate the local leaving configuration with the network in advance. When the UE indicates local leaving to the network, both the network and the UE performs local release RRC connection or local suspend the RRC connection based on the local leaving negotiation configuration.
2.  Text Proposal
It is proposed to update the following to solution#4 in TR 23.761.

*******************************************Start the changes**************************************

6.4
Solution #4: Local leaving
6.4.1
Introduction

This solution relates the KI#3 Coordinated leaving for Multi-USIM device. A local leaving mechanism is proposed to avoid network resource waste and to ensure synchronization between the UE and the network. The resource is local released on UE side and network side triggered by UE with  with a specific indication for local leaving.

6.4.2
Functional Description
The solution applies to 5GS.

This solution provides a mechanism for the UE to indicate the network the multi-USIM device is switching from the current system to another system, and thus the resources for this UE shall be released. The indication is provided by the UE via RRC signalling or via NAS signalling:

-
After sending the indication, the UE locally releases the RRC connection and enters into RRC_IDLE state and CM_IDLE / ECM_IDLE state.

-
Upon receipt of the indication from the UE, the AMF (5GC) or MME (EPC) triggers the AN Release procedure (5GS) or S1 Release procedure (EPS) with a specific cause value in the N2 UE Release Context Command (5GS) or S1-AP:S1 UE Context Release Command (EPS) sent to RAN.

-
Upon receipt of the specific cause value, RAN triggers the local release of the RRC connection and notifies the AMF (5GC) or MME (EPC).

-
The AMF (5GC) or MME (EPC) proceeds with the residual steps of AN Release Procedure (5GS) or S1 Release procedure (EPS) as specified in TS 23.501 [4] (5GC) and TS 23.401 [7] (EPC).

NOTE:
The mechanism above ensures no handshake between the UE and the network is required, thus minimizing the time required for the UE to switch to the other system from the moment the UE decides to leave the current system.

This solution also provides a mechanism for the UE to negotiate the local leaving configuration with the network in advance. When the UE indicates local leaving to the network, both the network and the UE performs local release RRC connection or local suspend the RRC connection based on the local leaving configuration.
6.4.3
Procedures
6.4.3.1
Procedure for local release based on the UE leaving indicated via NAS message
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Figure 6.4.3.3-1: local RRC Release triggered by NAS
1.
The UE determines to immediately leave the current system.

2.
Subject to network support, the UE sends a local leaving indication to the CN via NAS message.

Editor's note:
How network support is indicated to the UE is FFS.

3.
After sending the local leaving indication to the network, the UE locally releases RRC connection and enters RRC_IDLE state, CM-IDLE/ECM-IDLE state as specified in TS 36.331 [8] clause 5.3.9 (LTE) or TS 38.331 [9] clause 5.3.9 (NR). 
Editor's note:
It is FFS whether the UE needs to maintain a timer after sending the release request indication to initiate local RRC release. 

4.
Upon receipt of the local leaving indication, the AMF/MME sends an UE Context Release Command to RAN with a specific cause value which indicating the UE local leaving.

5.
Upon receipt of the specific cause value RAN initiates local resource release. 
6.
After the resources are released, RAN sends an N2 UE Release Context Complete (5GS) or an S1-AP:S1 UE Context Release Complete (EPS) to the AMF/MME.

7.
[Optional] The AMF/MME may send an N2 message (5GS) or a Modify Bearer Request (EPS) with a specific cause value to the SMF/PGW which decides the handling of PDU sessions/PDN connections accordingly.

Editor's note:
AS support for the above is subject to RAN WG confirmation.

6.4.3.2
Procedure for Local leaving negotiation with RAN
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Figure 6.4.3.2-1: Local leaving negotiation with RAN

1. When the UE detects it is in MUSIM, it triggers the local leaving configuration negotiation with the RAN in advance, in order to support the possible leaving subsequently. The UE indicates the local leaving configuration request to the RAN via RRC message.

2a-2b. The RAN determines whether the UE should locally release or suspend the RRC connection when the UE requests leaving. According to operator policy, the RAN responses the local leaving configuration to the UE, indicating either local release or locally suspend when the UE leaves the network. For local suspend, the RAN additionally provides the suspend configuration to the UE as well.
6.4.3.3
Procedure for local leaving indicated via RRC message


[image: image3.emf]3b

3a

UE

RAN

AMF

2. RRC Request (Local leaving indication)

Local 

Release 

Local 

Release

 UE context Release Request(cause: UE 

leaving)

 UE context Release Command

 UE context Release Complete

Locally turning into 

RRC Inactive

Local Locally turn into 

RRC Inactive

SMF

N1/N2 Message (cause: UE leaving)

N1/N2 Message ACK

Data 

handling

Data handling

1 UE decides local 

leaving


Figure 6.4.3.3-1: local leaving 
1. The UE decides to immediate leave the network (e.g. due to the more preferred service at another network and the service is not delay tolerant). 

2. The UE notifies the local leaving to the RAN. After sending the local leaving indication, the UE turns into RRC_IDLE or RRC_INACTIVE according to the local leaving configuration received before, as defined in clause 6.4.3.1.

3. Upon reception of the local leaving indication, based on the local leaving configuration, the RAN also local release or suspend the UE’s RRC connection as shown in 3a and 3b respectively. 
6.4.4
Impacts on services, entities and interfaces

Impact for local release based on the UE leaving indicated via NAS message 

UE:

-
Support sending a release request indication at NAS and initiating local RRC release accordingly.

AMF:

-
Support receiving a release request indication at NAS from the UE and triggering the necessary resource release procedures (i.e. AN Release procedure and S1 Release procedure) with a specific cause value in the N2 and S1 messages. 

RAN:

-
Support locally releasing the RRC connections with the UE upon receipt of the N2 and S1 messages from the AMF and MME in the AN Release and S1 Release procedures. 

SMF:

-
none

UPF:

-
none

Editor's note:
The indication from the UE can trigger different PDU Session handlings in the core network, but the main point of this solution is to trigger AN/S1 Release. It is FFS the impacts to the core network entities based on different PDU Session/PDN connection handlings.
Impact for local release based on the UE leaving indicated via RRC message 

UE 

· Triggers the local leaving configuration negotiation with the RAN.
· Locally release RRC connection or locally suspend the RRC connection based on the local leaving configuration, after sending the local leaving indication to the network via RRC message.
RAN:

· Provision local leaving configuration to the UE.
· Locally release RRC connection or locally suspend the RRC connection based on the local leaving configuration, upon reception of the local leaving indication from the UE via RRC message.

*****************************************End of changes***************************************
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