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Abstract of the contribution: This paper proposes the solution on Relay for Public Safety ProSe. Especially, this solution addresses the relay UE selection and re-selection and the following assumptions apply. 
1. Discussion

This contribution addresses the key issue “Relay for Public Safety ProSe” described in clause 5.5. It is designed to work in or out of network coverage.

Especially, this solution addresses the relay UE selection and re-selection and the following assumptions apply. 
The solution defines the following procedures
1. ProSe relay registration phase: A UE can ask a network for authorizing and registering it as a ProSe relay. During the registration, a UE can inform the the network of supporting relay type, e.g. ProSe UE-to-Network Relay and ProSe UE-to-UE Relay.

2. ProSe relay UE selection phase: A UE selects one ProSe relay UE according to the configuration on ProSe relay type, announced information from ProSe relay capable UE(s), etc. 

3. ProSe relay bearer establishment phase: A UE performs a ProSe communication with the selected ProSe relay UE.

4. ProSe relay UE re-selection phase: AUE performs the ProSe relay UE reselection periodically or in case that any event occurs, e.g. the UE mobility is detected, the ProSe relay connection is suddenly disconnected, the channel for the ProSe relay is under bad conditions, etc. A UE can keep the list of candidate ProSe relay UEs and can establish the relay connection with one of the other candidate ProSe relay UE(s), if any.

2. Proposed Changes

It is proposed to capture the followings in the TR 23.703.
* * * * Start of 1st Change * * * *
6.X
Relay

6.X.Y
Solution X: Relay for Public Safety ProSe

6.X.Y.1
Functional description

The solution described in this clause addresses the key issue “Relay for Public Safety ProSe” described in clause 5.5. It is designed to work in or out of network coverage.

Especially, this solution addresses the relay UE selection and re-selection and the following assumptions apply. 
A UE acting as a ProSe relay
· has no specific physical capability for the relay comparing to other Public Safety UE, and just needs to get the network authorisation or pre-authorisation.
· receives the configuration on ProSe relay type from the ProSe server or has pre-configured information. (e.g. relay type preference per application and/or per UE/user group)
· gets pre-authorization for relay action in case of out- of-network coverage. 
This solution defines the following procedures
1. ProSe relay registration phase: A UE can ask a network for authorizing and registering it as a ProSe relay. During the registration, a UE can inform the the network of supporting relay type, e.g. ProSe UE-to-Network Relay and ProSe UE-to-UE Relay.
2. ProSe relay UE selection phase: A UE selects one ProSe relay UE according to the configuration on ProSe relay type, announced information from ProSe relay capable UE(s), etc. 

3. ProSe relay bearer establishment phase: A UE performs a ProSe communication with the selected ProSe relay UE.

4. ProSe relay UE re-selection phase: AUE performs the ProSe relay UE reselection periodically or in case that any event occurs, e.g. the UE mobility is detected, the ProSe relay connection is suddenly disconnected, the channel for the ProSe relay is under bad conditions, etc. A UE can keep the list of candidate ProSe relay UEs and can establish the relay connection with one of the other candidate ProSe relay UE(s), if any.
6.X.Y.2
Procedures

6.X.Y.2.1
Overall ProSe Relay Procedure

The overall flow for ProSe Relay is depicted in Figure 6.X.Y.2.1-1 as an example, and the details for each procedure are described the following clauses: ProSe Relay UE Registration Procedure, ProSe Relay UE Selection Procedure, and ProSe Relay UE Re-selection Procedure.
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Figure 6.X.Y.2.1-1 Overall ProSe Relay Procedure
Note: The ProSe Relay UE registration can be skipped if it is pre-configured and pre-authorized between UE and Network. 

6.X.Y.2.2
ProSe Relay UE Registration Procedure

The flow for ProSe Relay UE registration is depicted in Figure 6.X.Y.2.2-1. Through ProSe UE registration, a ProSe relay capable UE can be authorized by the network to act as a ProSe Relay UE.  
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Figure 6.X.Y.2.2-1 ProSe Relay UE Registration Procedure

1. The UE sends a ProSe Relay Registration request to the ProSe server. The request message can include the requested ProSe relay type, e.g. ProSe UE-to-UE Relay and/or UE-to-Network Relay. 
2. The ProSe server (decides whether or not to) accept the request and assigns the ProSe relay related ID. The ProSe server permits the UE to act as a ProSe relay. Additionally, the ProSe server can indicate the permitted specific ProSe relay type or the time period for ProSe UE reselection per application and/or per UE or group. The ProSe server can send the configuration of ProSe Relay to the UE.
Note: The ProSe Relay UE registration can be skipped if it is pre-configured and pre-authorized between UE and Network. 

6.X.Y.2.3
ProSe Relay UE Selection Procedure
The flow for ProSe Relay UE Selection is depicted in Figure 6.X.Y.2.3-1. 
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Figure 6.X.Y.2.3-1 ProSe Relay UE Selection Procedure

1. Optionally, the ProSe-enabled UE can get the configuration of ProSe Relay. For example, this configuration can include the preference of ProSe relay type per application and/or per any UE or any group, or the time period for ProSe UE reselection per application and/or per UE or group.

2. The ProSe relay UE performs the announcement which includes it can act as a ProSe relay and additionally which ProSe relay type can be supported, e.g. ProSe UE-to-UE Relay capable and/or ProSe UE-to-Network Relay capable.
3. The UE-1 decides whether it needs ProSe relay connection or not, based on the network reachability status (e.g. detecting out-of-coverage or bad channel condition), pre-configured condition, etc., and performs the ProSe Relay UE selection, based on the configuration of ProSe Relay and the information announced from ProSe Relay UE.
4. The UE-1 sends the request for ProSe relay service to ProSe relay UE-2 and it may imply to join a group.
5. The ProSe relay UE-2 can evaluate if the requesting UE-1 can be accepted with the network authorization.

6. The ProSe relay UE-2 accepts the request of the UE-1 and is ready to act as a ProSe relay for this UE.

7. After getting accepted, the UE-1 may send the group join request to the ProSe server for the specific group communication. The relay status related information (e.g. willing to receive the group communication service via relay) can be included in this message.

8. The ProSe server can accept the UE-1’s group joining.
6.X.Y.2.4
ProSe Relay UE Re-selection Procedure

The flow for ProSe Relay UE re-selection is depicted in Figure 6.X.Y.2.4-1, and it can be used periodically or in case that any event occurs, e.g. the UE mobility is detected (especially, the mobility events are dynamic or frequent), the ProSe relay connection is suddenly disconnected, the channel for the ProSe relay is on bad condition, etc. 
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Figure 6.X.Y.2.4-1 ProSe Relay UE re-selection Procedure
1. The ProSe relay bearer has been established.

2. The candidate ProSe relay UE performs the announcement which includes an indication that it can act as a ProSe relay and additionally an indication of ProSe relay type it can support, e.g. ProSe UE-to-UE Relay capable and/or ProSe UE-to-Network Relay capable. A UE-1 can keep the list of the candidate ProSe relay UEs. 

3. The UE-1 decides to re-select another ProSe relay UE out of the candidate list, if not empty, this UE has better communication, based on the list of the candidate ProSe relay UEs, the configuration of ProSe Relay, the information announced from ProSe Relay UE, etc.
4. The UE-1 sends the request for ProSe relay service to the re-selected ProSe relay UE (Candidate Relay UE-2 in the figure) and it may imply to join a group.
5. The re-selected ProSe relay UE (Candidate Relay UE-2 in the figure) can evaluate if the requesting UE-1 can be accepted with the network authorization.

6. The re-selected ProSe relay UE (Candidate Relay UE-2 in the figure) accepts the request of the UE-1 and is ready to act as a ProSe relay for the UE-1.

Note: The UE-1 may release the previous ProSe relay bearer and establishes a new ProSe relay bearer with the re-selected ProSe relay UE.
6.X.Y.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.X.Y.4
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated. 
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