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Abstract of the contribution: This contribution proposes solutions for ProSe communication using UE-to-UE relay. 
Introduction
The ProSe UE-to-UE relay can be used to relay data for ProSe one-to-one, broadcast and group communication. Furthermore, it shall be able to relay data for a group of Public Safety ProSe-enabled UEs using ProSe Group Communications regardless of its group membership.
*********** TEXT PROPOSAL FOR TR 23.703 ***********
6
Solutions

6.X
ProSe communication using UE-to-UE relay

6.X.1
Functional description

ProSe UE-to-UE relay can be used for one-to-one, group and broadcast ProSe communication by Public Safety ProSe-enabled UEs. Furthermore, it shall be able to relay data for a group of Public Safety ProSe-enabled UEs regardless of its group membership. 

A UE-to-UE relay may act as a relay only if authorized. The authorization is either pre-configured in the UE for use when the UE is not served by E-UTRAN, or configured by the operator for use when the UE is served by E-UTRAN. Assuming the ProSe system architecture described in 6.1.10, the ProSe Server of UE’s HPLMN provides the authorization information for the UE served by E-UTRAN.

Other configuration parameters (including frequency bands, default parameters, etc.) for the UE operation when not served by E-UTRAN are pre-configured in the UE and can be updated by the ProSe Server when the UE is served by E-UTRAN. The configuration parameters for the UE operation when served by E-UTRAN are always provided by the network. 
A connectionless approach is assumed for ProSe broadcast and group communication via a UE-to-UE relay while one-to-one connection between two UEs via a UE-to-UE relay is connection-oriented. In order to setup a ProSe one-to-one 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 procedure could enable that. After the discovery process, the suitable relay UE is selected between the source UE and the destination UE if there are multiple relay-capable UEs. A ProSe relay bearer is created between the source UE and the relay, and between the relay UE and destination UE. The relay UE maps traffic received on ProSe bearer from the source UE to the ProSe bearer configured with the destination UE. 
6.X.2.  Procedures

6.X.2.1.  Connectionless relaying

A procedure for connectionless relaying of user data between two endpoints UE#1 and UE#3 is depicted in the following figure. The connectionless relaying via the UE-to-UE relay UE#2 is possible without preliminary discovery of UE#1 by UE#3 (or vice-versa) nor of UE#3 or UE#1 by UE#2. The relaying UE#2 has no prior information of both the proximity of the source UE and that of the destination UE. 
It is assumed that UE #1 and UE #3 belong to ProSe Group <xyz>, UE #2 is authorized and enabled to act as a UE-to-UE relay, and 

· UE #1 and UE #2 are in proximity of each other 

· UE #2 and UE #3 are in proximity of each other 

· UE #2 and UE #4 are in proximity of each other.
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Figure 2 Connectionless relaying.

Relaying for ProSe Broadcast

1. UE #1 sends ProSe Broadcast transmission.

2. UE-to-UE relay UE #2 detects the ProSe Broadcast transmission and makes a decision to send it forward. The decision may be based on information conveyed on the initial transmission or based on configuration information in the UE. The configuration may allow the UE-to-UE relay all broadcast and group communication traffic or only group communication traffic it is a member of. 

3. UE #2, UE #3 and UE #4 receive the ProSe Broadcast transmission

Relaying for ProSe Group communication

4. UE #1 sends ProSe Group transmission

5. UE-to-UE relay UE #2 detects the ProSe Group transmission and makes a decision to send it forward. The decision may be based on information conveyed on the initial transmission or based on local configuration information in the UE. The configuration may allow the UE-to-UE relay all broadcast and group communication traffic or only group communication traffic it is a member of.

6. UE #3 receives the ProSe Group transmission

6.X.2.2.  Connection-oriented relaying
A procedure to set-up a connection via a UE-to-UE relay is illustrated in Figure 2. A source UE (UE#1) wants to communicate with a destination UE (UE#3); mutual communication ranges among UEs are listed as follow:

· UE#2 and UE#4 are in proximity of UE#1; 

· UE#2 and UE#4 are in proximity of UE#3;
· UE#2 and UE#4 are authorized and enabled to act as UE-to-UE relays
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Figure 2. Overall procedure to setup a ProSe connection one-to-one via UE-to-UE relay.
It is assumed that UE#1 has not discovered UE#3.

0. UE #3 sends periodically discovery messages to be discoverable.

1. UE #1 sends a discovery message including a request to indicate if UE#3 is in proximity of any UE-to-UE relay capable UE. Other parameters (ProSe UE ID and index corresponding to application user or group and application ID combination) are as proposed in discovery solution D11, see 6.1.11.

2a) & 2b) UE #2 and UE #4 respond with a discovery message including an indication that they are UE-to-UE relays, an indication that UE #3 is in their proximity and other parameters used for possible relay selection in step 3. It’s FFS what are those parameters.

3. UE #1 evaluates the received responses from UE #2 and UE #4. UE #1 selects the relay according to parameters conveyed in responses from UE #2 and UE #4. The relay selection may be subject to radio level parameters, like reported radio link qualities between relay candidates and UE #3, etc.

4. UE #1 sets up a ProSe bearer for relayed connection with the selected UE-to-UE relay (UE #2). The successful setup would trigger UE #2 go to step 5.

5. Selected UE-to-UE relay (UE #2) sets up a ProSe bearer with the destination UE (UE #3). The successful setup would trigger step 6.

6. ProSe communication one-to-one set-up is performed via UE #2 (UE-to-UE relay) between UE #1 and UE #3. The setup comprises configuration of IP addresses, initializing the confidentiality protection for user data, etc. 

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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