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Abstract of the contribution: This contribution proposes a new solution for Layer-2 based UE-to-Network Relay discovery and selection based on PLMN information
Discussion
In Layer-2 based UE-to-Network relay solution proposed as solution #7, the Remote UE is connected to the AN and CN via the Relay with end-to-end PDAP layer. The solution can also support Remote UE and Relay UE is from different PLMNs when RAN sharing is deployed, which is can be shown in the following figure. In order to implement Layer-2 relay the UE-to Network Relay needs to initiate Service Request procedure and establish relay bearer on Uu interface. This will consume the Relay’s CN resource and potential AN resource (AN resource should be confirmed be RAN2.). It is assumed whether the Remote’s traffic can be relayed by the Relay should be authorized according to the inter-PLMN agreements. 

Meanwhile, for Layer-2 based relay, the Remote UE NAS layer will perform PLMN selection as usual and candidate PLMN for PLMN selection should be authorized for performing Layer-2 based UE-to-Network Relay.
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Then there is cross-issues between the Relay selection and PLMN selection.
In normal PLMN via Uu interface, The UE shall scan all RF channels in the bands according to its capabilities to find available PLMNs. The UE reads its system information, in order to find out which PLMN(s) the cell belongs to. And then the NAS layer will perform PLMN selection, the AS layer will perform cell selection on the selected PLMN.

When Layer-2 based relay is introduced, if the serving PLMN of the discovered candidate Relay is not authorized to the PLMN for relay, the Remote UE will not treat this PLMN and the other PLMNs supported by the cell on which the candidate Relay camps as available PLMN for PLMN selection. That means, only PLMNs authorized for relay will considered for PLMN selection.
This contribution provides a solution to address this issue.
Proposal

It is proposed to include the following solution in TR 23.752.
* * * Start of change (all texture are new)* * * 

6.0
Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	1
	2
	3
	4
	5
	6
	7
	8

	X
	
	
	X
	
	
	
	
	


* * * Second of change (all texture are new)* * * 

6.X
Solution #X: Combination of Relay selection and PLMN selection for Layer 2 based UE-to Network relay
6.X.1
Description

In Layer-2 based UE-to-Network relay solution proposed as solution #7, the Remote UE is connected to the AN and CN via the Relay with end-to-end PDAP layer. The solution can also support Remote UE and Relay UE is from different PLMNs when RAN sharing is deployed, which is can be shown in the following Figure 6.X.1-1, in which the redline means the Relay communicates with 5GC_relay and the blue redline means the Remote UE traffic routing. In order to implement Layer-2 relay the UE-to Network Relay needs to initiate Service Request procedure and establish relay bearer on Uu interface. This will consume the Relay’s CN resource and potential AN resource (AN resource should be confirmed be RAN2.). It is assumed whether the Remote’s traffic can be relayed by the Relay should be authorized according to the inter-PLMN agreements. 
Meanwhile, for Layer-2 based relay, the Remote UE NAS layer will perform PLMN selection as usual and candidate PLMN for PLMN selection should be authorized for performing Layer-2 based UE-to-Network Relay.
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Figure 6.X.1-1:  Inter-PLMN Layer-2 Relay in case RAN sharing
The key points of the solution is listed as following:

- The Remote UE is authorized the PLMNs information which can be the relay PLMNs.

- It is assumed Model A and Model B discovery procedure is used to discover a Relay.

- The Relay indicates the serving PLMN information in discovery announce/response message; 

- The Relay forwards the System Information information (including PLMN) received from the system information of the cell.
Editor's note: It is assumed the Relay in CONNECTED needs to acquire the latest System Information and this needs to be confirmed by RAN2.
- The ProSe layer of the Remote UE checks whether the PLMN in the discovery announce/response message is authorized to be the relay PLMN, if yes, the ProSe layer further checks the authorized PLMNs in the System Information message. The ProSe layer forwards the authorized PLMNs information to the NAS layer; otherwise, the ProSe layer does not forward the PLMN information to the NAS layer.
- The NAS layer of the Remote UE performs PLMN selection, and indicates to the ProSe layer the selected PLMN information.

- The ProSe layer of the Remote UE selects the Relay which forwards the System Information including the indicated PLMN information from NAS layer.

The illustrated procedure can be shown in Figure 6.X.1-2.
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Figure 6.X.1-2: Illustration of PLMN selection and Relay selection combination in Remote UE
Here is one example to further explain the procedure.
Step0: The Remote UE is authorized the relay PLMN information: PLMN 1, 2, 3, 4, 5, 7, 8 (as yellow highlighted in Table 6.X.1-1) and PLMN 6 is not authorized for relay.

Step1: The Remote discovers Relay-1, Relay-2, Relay-3, the PLMN information each Relay indicated in Discovery message and System Information as following Table 6.X.1-1.
                 Table 6.X.1-1 : PLMN information in Discovery message and System information
	Relay
	PLMN in Discovery message
	PLMN list in System Information

	Relay-1
	PLMN 1
	PLMN 1, 2, 3, 4

	Relay-2
	PLMN 6
	PLMN 5, 6, 7, 8

	Relay-3
	PLMN 5
	PLMN 3, 4, 5, 6


Step 2: The ProSe layer of the Remote UE check the authorized PLMN information for each Relay. Relay-1’ serving PLMN (PLMN 1) is authorized PLMN, Relay-2’s serving PLMN (PLMN 6) is not authorized PLMN, Relay-3’s serving PLMN (PLMN 5) is authorized PLMN, then the ProSe layer forwards PLMN 1, 2, 3, 4, 5 as available PLMN to NAS layer.
Step 3: NAS layer of the Remote UE performs PLMN selection, selects PLMN 2, indicates to ProSe layer.
Step 4: The ProSe layer of the Remote UE will select Relay-1 as the Relay.
NOTE: The Remote UE can further select a Relay according to other information before or after PLMN determination in this solution.
6.X.2
Procedures

The Model A and Model B for KI #1 and authorization procedure for KI#8 is reused.
6.X.3
Impacts on services, entities and interfaces
- The Remote UE is authorized the PLMNs information for relay.
- The Relay UE indicates the serving PLMN information in discovery message.

- The Relay UE forwards the System Information of the camped cell including the supported PLMNs.

- The Remote UE checks whether the Relay’s PLMN is authorized for relay, and only the authorized PLMNs can be the available PLMNs for NAS PLMN selection.
- The Remote UE selects the Relay based on the selected PLMN by NAS layer.
* * * End of changes * * * 
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