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Abstract of the contribution: This contribution proposed a solution for Key Issue #2: Support of path switching between two indirect network communication paths for UE-to-Network Relaying with service continuity consideration.

1. Introduction

In 3GPP SA2 #149E meeting, Key Issue #2: Support of path switching between two indirect network communication paths for UE-to-Network Relaying with service continuity consideration, is agreed. In Key Issue#2, the following path switching scenarios are specified to be considered:

-
Layer-3 UE-to-Network Relay with N3IWF switching from/to Layer-3 UE-to-Network Relay with N3IWF.

-
Layer-3 UE-to-Network Relay without N3IWF switching from/to Layer-3 UE-to-Network Relay without N3IWF.

-
Layer-3 UE-to-Network Relay without N3IWF switching from/to Layer-3 UE-to-Network Relay with N3IWF.

-
Layer-2 UE-to-Network Relay switching from/to Layer-2 UE-to-Network Relay.

-
Layer-2 UE-to-Network Relay switching from/to Layer-3 UE-to-Network Relay without N3IWF.

-
Layer-2 UE-to-Network Relay switching from/to Layer-3 UE-to-Network Relay with N3IWF.

In this contribution, we propose solutions for supporting the above UE-to-Network Relay path switch scenarios.

2. Discussion

Relay selection and trigger criteria
Layer-3 Remote UE does not have an AS connection with the NG-RAN. Hence, the selection of the target UE-to-Network relay for path switch is based on Remote UE controlled relay (re)selection procedures. Layer-2 Remote UE has an AS connection with the NG-RAN and can be in CM-IDLE or CM-CONNECTED with RRC_INACTIVE state or CM-CONNECTED with RRC_CONNECTED state. However, Layer-2 Remote UE in CM-IDLE or CM-CONNECTED with RRC_INACTIVE state can only support UE controlled handover procedures based on Relay (re)selection procedures.

In TS 23.502 [8], network controlled handover procedures are defined for handling the mobility of a UE in CM-CONNECTED with RRC_CONNECTED state. These network controlled handover procedures can be reused for Layer-2 Remote UE in CM-CONNECTED with RRC_CONNECTED state selection of the target Layer-2 UE-to-Network Relay for path switch. 

The trigger criteria for relay (re)selection to switch from one indirect network communication path to another indirect network communication path are in scope of RAN WG.
Proposal 1: Layer-3 Remote UE and Layer-2 Remote UE in CM-IDLE or CM-CONNECTED with RRC_INACTIVE state select the target UE-to-Network Relay for indirect-to-indirect path switch based on the NG-RAN configured measurement trigger criteria for relay (re)selection. 

Proposal 2: Network controlled handover procedures defined for 3GPP access in clause 4.9.1 of TS 23.502[8] are reused to support selection of target Layer-2 UE-to-Network relay for Layer-2 Remote UE in CM-CONNECTED state path switch to indirect network communication path via another Layer-2 UE-to-Network Relay. 

5G ProSe policy/URSP rules and the Remote UE traffic handling described in clause 6.5.4 of TS 23.304 [3] defines the higher layer criteria and procedures that the Remote UE uses for discovering and selecting a UE-to-Network Relay. In addition to the AS layer trigger criteria for path switch, Remote UE reuses the higher layer criteria defined in Rel-17 for path switch between two indirect network communication paths.

Proposal 3: Remote UE reuse the 5G ProSe policy/URSP rules and the Remote UE traffic handling described in clause 6.5.4 of TS 23.304 [3] for selection of target UE-to-Network relay during indirect-to-indirect path switch.

Based on whether both NAS and AS connections are setup for Remote UE on the source indirect communication path and whether both connections can be setup on the target indirect communication path, the service continuity procedures that can be supported are different.

Proposal 4: Support the service continuity procedures in below table for path switch between two indirect network communication paths

	Path switch from
	Path switch to
	Service continuity support

	Layer-3 U2N relay without N3IWF
	Layer-3 U2N relay without N3IWF
	@ App layer

	Layer-3 U2N relay without N3IWF
	Layer-3 U2N relay with N3IWF
	@ App layer

	Layer-3 U2N relay without N3IWF
	Layer-2 U2N relay
	@ App layer

	Layer-3 U2N relay with N3IWF
	Layer-3 U2N relay without N3IWF
	@ App layer

	Layer-3 U2N relay with N3IWF
	Layer-3 U2N relay with N3IWF
	@ 3GPP network (5GC)

Reuse handover procedures specified in clause 4.9.2 of TS 23.502 [l] for UE mobility between a 3GPP access and Untrusted non-3GPP access

	Layer-3 U2N relay with N3IWF
	Layer-2 U2N relay
	@ 3GPP network (5GC)

Reuse handover procedures specified in clause 4.9.2 of TS 23.502 [l] for UE mobility between a 3GPP access and Untrusted non-3GPP access

	Layer-2 U2N relay
	Layer-2 U2N relay
	@ 3GPP network (RAN/5GC)

Layer-2 Remote UE in CM-IDLE or CM-CONNECTED with RRC_INACTIVE state: AS session continuity in scope of RAN WG; SSC mode 1 for NAS session continuity and App layer for service continuity when SSC mode 2 or SSC mode 3 is supported

Layer-2 Remote UE in CM-CONNECTED state: Network controlled handover procedures defined for 3GPP access in clause 4.9.1 of TS 23.502[l] can be reused to support AS/NAS session continuity.

	Layer-2 U2N relay
	Layer-3 U2N relay with N3IWF
	@ 3GPP network (5GC)Reuse handover procedures specified in clause 4.9.2 of TS 23.502 [l] for UE mobility between a 3GPP access and Untrusted non-3GPP access

	Layer-2 U2N relay
	Layer-3 U2N relay without N3IWF
	@ App layer


3. Proposal

It is proposed to document the text below in TR 23.700-33. 
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6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
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6.x
Solution #x: Service continuity support for path switch between two indirect network communication paths 
6.x.1
General Description

This solution addresses KI#2 (as defined in clause 5.2) to support service continuity for a Remote UE connected to the network via a 5G ProSe UE-to-Network Relay (i.e. indirect network communication path) switch to another indirect network communication path, as shown in Figure 6.x.1-1.
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 Figure 6.x.1-1: Remote UE indirect-to-indirect path switch

As described in TS 23.304 [3], Remote UE connect to the network via Layer-3 UE-to-Network Relay or Layer-3 UE-to-Network Relay with N3IWF access or Layer-2 UE-to-Network relay and can switch between any of these indirect network communication paths.
Editor’s Note: Whether all the combinations of path switching (i.e. L2-L2, L2-L3, L3-L2, L3 with 2 variants) are needed is to be determined during conclusion phase. 
6.x.2
Procedures
6.x.2.1 
Relay (re)selection 
Target UE-to-Network Relay selection for path switch between indirect network communication paths is performed by the UE or network as below:

-
Layer-3 Remote UE and Layer-2 Remote UE in CM-IDLE or CM-CONNECTED with RRC_INACTIVE state select a target UE-to-Network Relay based on Remote UE controlled relay (re)selection procedures.
-
Layer-2 Remote UE in CM-CONNECTED with RRC_CONNECTED state is controlled by the network as part of the network controlled handover procedures as described in clause 6.x.2.2.
Layer-3 Remote UE with/without N3IWF and Layer-2 Remote UE in CM-IDLE or CM-CONNECTED with RRC_INACTIVE state keep performing the PC5 unicast link measurements with its serving Relay to support Relay (re)selection, as specified in clause 6.5.3 of TS 23.304 [3]. When the NG-RAN configured measurement thresholds and the criteria for indirect-to-indirect path relay (re)selection are satisfied, the Remote UE performs the path switch to the target indirect network communication path. The target UE-to-Network Relay can be either connected to the same NG-RAN or different NG-RAN than the source UE-to-Network Relay.

Editor’s Note: The measurement trigger criteria for path switch between two indirect network communication paths will be defined by RAN WG.
If multiple UE-to-Network Relay UEs satisfy the Relay (re)selection criteria, the Layer-3 Remote UE select the target UE-to-Network Relay for path switch based on the 5G ProSe Policy or URSP rules and the Remote UE traffic handling described in clause 6.5.4 of TS 23.304 [3].

6.x.2.2
Service Continuity 
The service continuity procedures that can be supported when Remote UE path switch between indirect network communication paths differ based on whether both NAS and AS connections are setup for Remote UE on the source indirect communication path to the 5GS and whether both connections can be setup on the target indirect communication path to the 5GS.

-
Layer-3 Remote UE switch from Layer-3 UE-to-Network Relay to another Layer-3 UE-to-Network Relay: Layer-3 Remote UE does not have any PDU session with 5GC when connected via Layer-3 UE-to-Network Relay without N3IWF access. Hence, application layer procedures is used for service continuity support. For example:
-
Commercial IMS Services: IMS service continuity procedures specified in TS 23.237 [y].  
-
Missional Critical Services: service continuity procedures specified in Annex B of TS 23.280 [z], with the source path being an indirect communication path.
-
Other services: application layer procedures specified outside of 3GPP scope can be utilized if available. 
-
Layer-3 Remote UE switch from Layer-3 UE-to-Network Relay with N3IWF support to an indirect network communication path with either a Layer-3 UE-to-Network Relay with N3IWF access or a Layer-2 UE-to-Network Relay:  Layer-3 Remote UE connected to N3IWF can handover the existing PDU session to the target path. Hence, the handover procedures specified in clause 4.9.2 of TS 23.502 [l8] for UE mobility between a 3GPP access and Untrusted non-3GPP access, are considered as baseline for session continuity support.
-
Layer-2 Remote UE in CM-IDLE or CM-CONNECTED with RRC_INACTIVE state performs path switch to an indirect network communication via Layer-2 UE-to-Network Relay: Existing mobility procedure can be used, and session continuity is supported with the existing procedures defined TS 23.502 [8].  

-
Layer-2 Remote UE in CM-CONNECTED state path switch to an indirect communication path via Layer-3 UE-to-Network Relay with N3IWF: Layer 2 Remote UE's PDU session(s) can handover to the indirect path via Layer-3 UE-to-Network Relay with N3IWF support. Thus, service continuity using the handover procedures specified in clause 4.9.2 of TS 23.502 [8] for UE mobility between a 3GPP access and Untrusted non-3GPP access, are considered as baseline for session continuity support. 
-
Layer-2 Remote UE in CM-CONNECTED state path switch to an indirect communication path via Layer-2 UE-to-Network Relay: Network controlled handover procedures defined for 3GPP access in clause 4.9.1 of TS 23.502[8] are reused to support AS/NAS service continuity. 

-
When Xn interface is supported between the source NG-RAN and target NG-RAN, Xn based inter NG-RAN handover specified in clause 4.9.1.2 of TS 23.502 [8] are reused.

-
When the Xn interface is not supported the source NG-RAN and target NG-RAN, Inter NG-RAN node N2 based handover specified in clause 4.9.1.3 of TS 23.502 [8] are reused.

Editor’s Note:
Intra-NG-RAN and Inter-NG-RAN AS handover procedures for path switch between Layer-2 UE-to-Network Relay indirect communication paths is defined by RAN WGs.
6.x.3
Impacts on Existing Nodes and Functionality
The solution has impacts in the following entities:

5GC entities (AMF, SMF, PCF, UPF):

-
none.
NG-RAN:

-
support indirect-to-indirect path relay (re)selection measurement criteria configuration

Remote UE:

-
Remote UE needs to support handover procedures for untrusted non-3GPP access via N3IWF over L3 UE-to-NW Relay with N3IWF indirect communication path.
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