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Abstract of the contribution: This contribution discusses and proposes an overall procedure to setup a connection between two Public Safety ProSe-enabled UEs via one ProSe UE-to-UE relay. Furthermore, the relay selection procedure is addressed.
Introduction
In case of Public Safety ProSe-enabled UEs are not served by E-UTRAN, the ProSe UE-to-UE relay can be used to setup a connection between Public Safety ProSe-enabled UEs who are not in proximity of each other. Discovering and selecting a suitable UE-to-UE relay are essential functions.
*********** TEXT PROPOSAL FOR TR 23.703 ***********
6
Solutions

6.x
Connection setup between two Public Safety ProSe-enabled UEs via a ProSe UE-to-UE relay
6.X.1
Functional description

ProSe UE-to-UE relay case describes the scenario where a given Public Safety ProSe-enabled UE not served by E-UTRAN acts as a communication relay for one or more Public Safety ProSe-enabled UEs not served by E-UTRAN. Some UEs which are not in proximity may want to establish communication connection; one or more UEs may act as a relay to help setuping as well as maintaining the connection. As illustrated in Figure 1, all UEs are Public Safety ProSe-enabled UEs who are not served by E-UTRAN. If a source UE (for example, UE1) wants to communicate with the destination UEs (for example, UE3 and/or UE5), some relaying-capable UEs (for example, UE2 and/or UE4) may act as UE-to-UE relay for the connection. 
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Figure 1. UE-to-UE relay scenario.

The UEs not served by E-UTRAN should implement discovery process to discover the relay UEs and the destination UEs; and implement relay selection process to select the most suitable relay UE if there are multiple relay-capable UEs. In Figure 1, illustration in left-hand side shows that UE1 has established connection to UE3 and UE5 via UE4, while in right-hand side UE1 has established connection to UE3 via UE2 and to UE5 via UE4. 

6.X.2.  ProSe connection setup via UE-to-UE relay

In order to setup a ProSe connection via UE-to-UE relay the initiating UE (source UE) shall be able to know that the intended destination UE is in proximity of one or more UE-to-UE relay UEs that are in its proximity; the discovery process should be able to enable that. After the discovery process, the suitable relay UEs should be selected between the source UE and the destination UE if there are multiple relay-capable UEs.
Once the UE needs to setup a connection with another UE, the UE checks discovery results it has at that time. If the current discovery results don’t hold information about the destination UE, the UE may request in its own discovery transmission which UEs has discovered the given destination UE in proximity. If an authorized and active UE-to-UE relay capable UE has discovered the destination UE in its proximity it may send a response to the requesting UE. The requesting UE may receive responses from many UEs and thus a relay selection procedure shall take place. 

A procedure to setup a connection via UE-to-UE relay in steps is described hereinafter and illustrated in Figure 2. In Figure 2, the source UE (UE1) wants to communicate with the destination UE (UE3); the proximities of the UEs not served by E-UTRAN are listed as follow:

· UE2 and UE4 are in proximity of UE1; 

· UE2 and UE4 are in proximity of UE3;
· UE2 and UE4 has the capability to act as UE-to-UE relay

1. UE1 sends discovery message including request to indicate if UE3 is in proximity of any UE-to-UE relay capable UE

2a) UE2 sends discovery message including indication that it is UE-to-UE relay capable UE and has discovered UE3 in its proximity. Other parameters are FFS.

2b) UE4 sends discovery message including indication that it is UE-to-UE relay capable UE and has discovered UE3 in its proximity. Other parameters are FFS.
3. UE1 evaluates the received responses from UE2 and UE4. UE1 selects the relay according to parameters conveyed in responses from UE2 and UE4. Furthermore, the relay selection may be subject to radio level parameters, like radio link quality etc.

4. UE1 sends the ProSe connection setup request to UE2 (selected relay) with the indication to setup an end-to-end connection to UE3.

5. Authentication and security activation is performed between the UE1 and UE2. Specific procedure is FFS.
6. UE2 sends a request to UE3 to setup a relayed end-to-end ProSe Connection with UE1.
7. Authentication and security activation is performed between the UE2 and UE3.
8. UE2 sends ProSe Connection setup response to UE3 which includes its IP address, AS and NAS parameters to setup a ProSe Connection and ProSe radio link using a secured radio link.
9. UE3 sends ProSe Connection setup confirm to UE2 which includes its IP address, confirmed AS and NAS parameters to setup a ProSe Connection and ProSe radio link using a secured radio link.
10. UE2 sends ProSe Connection setup response to UE1 which includes its IP address, AS and NAS parameters to setup a ProSe Connection and ProSe radio link using a secured radio link.
11. UE1 sends ProSe Connection setup confirm to UE2 which includes its IP address, confirmed AS and NAS parameters to setup a ProSe Connection and ProSe radio link using a secured radio link.
12. Authentication and security activation is performed between the UE1 and UE3.
13. UE1 sends ProSe Connection setup response to UE3 which includes its IP address, AS and NAS parameters to setup a ProSe Connection and ProSe radio link using a secured radio link.
14. UE3 sends ProSe Connection setup confirm to UE1 which includes its IP address, confirmed AS and NAS parameters to setup a ProSe Connection and ProSe radio link using a secured radio link.
15. ProSe Connection and associated ProSe radio link are complete.
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Figure 2. Overall procedure to setup a ProSe connection one-to-one via UE-to-UE relay.

6.X.3
Impact on existing entities and interfaces

Editor's Note: Impacts on existing nodes or functionality will be added.

6.X.4
Solution evaluation

Editor’s Note: To be completed.
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