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Abstract: This contribution proposes a solution for service continuity via L2 UE-to-Network Relay.
1. Introduction/Discussion
Key Issue 3 on Support of UE-to-Network Relay includes five sub-issues:
· How to establish a connection between Remote UE and a UE-to-Network Relay to support connectivity to the network for the Remote UE. 
· How to support end-to-end requirements between Remote UE and the network via a UE-to-Network Relay, including QoS (such as data rate, reliability, latency) and the handling of PDU Session related attributes (e.g. S-NSSAI, DNN, PDU Session Type and SSC mode).
· How to transfer data between the Remote UE and the network over the UE-to-Network Relay.
· How to (re)select a UE-to-Network Relay UE.

· How to perform communication path switch between a direct Uu path and an indirect Uu path via a UE-to-Network Relay UE, or between two indirect Uu paths via different UE-to-Network Relay UEs. And how to guarantee service continuity during these communication path switch procedures.
This proposal focuses on the first part of the fifth sub-issue, i.e. the path switch between direct Uu path and indirect Uu by proposing a Layer-2 relay based solution to assist the service continuity from the remote UE’s perspective.
The reference protocol stack and procedures of how the Remote UE and UE-to-Network Relay establish the connection can refer to S2-1911665.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.752.
* * * * First change * * * *

6.0
Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	
	
	
	

	X
	3
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


6.X
Solution #X: Service continuity via UE-to-Network Relay
6.X.1
Description

This solution addresses Key Issue #3 and proposes a Layer-2 UE-to-Network relay based solution to ensure the service continuity between the remote UE and the network, which covers the path switch between a direct Uu path and an indirect Uu path via a UE-to-Network Relay UE for intra-NG-RAN case. 

NOTE:
In order to explain the solution, the Figures below provide illustrative examples of how the NG-RAN signalling would need to be enhanced. In case this solution is accepted as basis for normative work, the details of messages, their parameters and procedures will need to be defined by RAN WG2.
6.X.2
Procedures
6.X.2.1
UE mobility under the same NG-RAN

6.X.2.1.1
From direct to indirect path under the same NG-RAN
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Figure 6.X.2.1.1: Service continuity for Indirect Communication via UE-to-Network Relay
0. It is assumed that the Remote-UE, before triggering the Handover towards a specific UE-to-Network Relay, has already authorized to access to the network via a UE-to-Network Relay.
1. The Remote UE and UE-to-Network perform UE-to-Network Relay Discovery. 

Editor's note: The detailed solution depends on the output of discovery procedure.

2. UE-to-Network Relay is selected. 
Editor's note: Which entity performs UE-to-Network Relay selection and what criteria are used for UE-to-Network Relay selection are FFS. 
3.
Because of, e.g., Remote-UE's battery efficiency, radio conditions, etc., the Remote UE decides to switch the connection from direct Uu path to indirect Uu path. The Remote UE activates the selected UE-to-Network Relay for the incoming signalling (according to the selected solution in sub-issue 1 of KI#3). During the Discovery procedure, the Remote UE obtains the selected UE-to-Network Relay’s C-RNTI and Cell ID.
4.
The Remote-UE sends a RRC message (e.g., Measurement Report) to the NG-RAN to request the path switch from direct to indirect, including UE-to-Network Relay information, for example, the Cell ID and the C-RNTI of the UE-to-Network Relay (obtained in step 1). 
Editor's note: The details of the RRC message will be decided by RAN WG.

5.
Based on the received UE-to-Network Relay's Cell ID, the eNB decides to handover the Remote-UE to an UE-to-Network Relay within the NG-RAN.

6.
Based on the UE-to-Network Relay's C-RNTI, RRCConnectionReconfiguration is performed between the NG-RAN and the UE-to-Network Relay for the indirect 3GPP communication.
7.
The eNB sends RRCConnectionReconfiguration message to the Remote UE for indirect 3GPP communication.
8.
The Remote UE sends RRCConnectionReconfigurationComplete message via the UE-to-Network Relay to the eNB.
9.
In case some QoS flows cannot be satisfied during the path switch, the NG-RAN indicates the AMF to modify/release the QoS flows failed to be setup (see PDU Session Modification procedure in TS 23.501 [X]).
Editor's note: How to handle the PDU Session related attributes (e.g. S-NSSAI) regarding the relay scenario is FFS.
6.X.2.1.2
From indirect to direct path under the same NG-RAN
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Figure 6.X.2.1.2: Service continuity for Indirect Communication via UE-to-Network Relay
1. 
RRC message (e.g. Measurement Report) is triggered and sent to the NG-RAN via the UE-to-Network Relay. 
Editor's note: The details of the RRC message will be decided by RAN WG.

2.
Based on the received RRC message, the NG-RAN decides to handover the Remote-UE from the UE-to-Network Relay to the serving NG-RAN.

3.
The NG-RAN sends RRCConnectionReconfiguration message via the UE-to-Network Relay to the Remote UE.

4.
The Remote UE sends RRCConnectionReconfigurationComplete message to the NG-RAN.

5.
If some QoS flows are not setup successfully during the path switch, the NG-RAN needs to indicate the SMF to modify the associated PDU Session(s). See PDU Session Modification procedure in TS 23.501 [X]).
Editor's note: How to handle the PDU Session related attributes (e.g. S-NSSAI) regarding the relay scenario is FFS.
6.
RRCConnectionReconfiguration is performed between the NG-RAN and the UE-to-Network Relay.

7.
Release side link connection between the Remote UE and the UE-to-Network Relay.

6.X.3
Impacts on Existing Nodes and Functionality
Editor's note: This clause captures impacts on existing 3GPP nodes and functional elements.
This solution needs to use the RAN specified L2 relay functionality for forwarding the signalling and user data between the Remote UE and the network.
Editor's note: further impact analysis is FFS.
* * * * End of changes * * * *[image: image3.png]
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