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Abstract of the contribution: The contribution describes a solution for application layer based ProSe Relay. It is intended that same Gc1’ interface can be used for both ProSe UE-to-Network Relay case and ProSe UE to UE relay case. An Relay UE list per each allowed GCSE group is used for Relay Node to keep track of the membership to manage the group communication. It is proposed to adopt the proposed solution for inclusion in TR 23.703
>>>>>>>>>>>>>Text proposal TEXT PROPOSAL FOR TR 23.703<<<<<<<<<<
6.X
ProSe Relays
6.x.1
Solution x: Application layer based ProSe Relay 
6.x.1.1
Functional description
This solution provides the functionality to provide connectivity for group communication service to out of network coverage UEs via ProSe UE-to-Network. The following figure shows the additional reference points in the architecture to support application layer based ProSe Relay.
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Figure 6.x.1.1-1: Application layer based ProSe Relay reference points
New application layer interface of Gc1’ is used between the UE and the ProSe Relay node. The Gc1’ supports the group communication for the UEs behind of the ProSe Relay node. The Gc1’ is designed as an generic interface to provide the functionality that can also be reused for ProSe UE to UE relay, for example when, both ProSe enable public safety UEs are out of coverage.

The ProSe Relay node must be authorized as the ProSe Relay function on per group basis.
In order to keep track of the membership per GCSE group, ProSe Relay node needs to maintain a ProSe Relay authorized UE-white list per authorized GCSE group. The ProSe Relay node relays the data only for the UEs in the ProSe Relay authorized UE-white list of this group. The ProSe Relay authorized UE-white list must be provided by GCSE AS. The GCSE AS authorizes the UE to validate UE’s membership for that group.
Because of radio efficiency it is proposed that GCSE AS doesn’t communicate directly to the UEs behind ProSe Relay node. Instead the GCSE AS sends downlink group communication data to ProSe Relay node via unicast or MuSe. After the ProSe Relay node receives the downlink group communication data, it forwards the data to the UE(s) in the ProSe Relay authorized UE-white list of the group via one-to-one communication path or one-to-many communication path. 
The UE behind the ProSe Relay node will explicitly indicate to the GCSE AS that, it is communicating to the GCSE AS via the ProSe Relay node, so that, GCSE AS would have sufficient info to coordinate with MuSe to determine the unicast or multicast downlink towards the ProSe Relay node and the UE. 
Editors’ Notes:  More detailed investigation is needed to verify the system impacts due to the presence of ProSe Relay node between the UE and the existing GCSE Applications (e.g. HTTP-based, IMS-based, MBMS-based etc.).  
6.X.1.2
Procedures
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 Figure 6.x.1.2: ProSe Relay communication establishment call flow
1. The ProSe Relay node sends GCSE registration request to GCSE AS, including the ProSe Relay node application user identity and the Relay capability indication. The GCSE AS address is preconfigured in the ProSe Relay node.
2. The GCSE AS performs authentication to the ProSe Relay node according to the subscription. The GCSE AS verifies whether the GCSE group is allowed to be relayed and whether this node can be ProSe Relay node of the GCSE group. The GCSE AS sends GCSE registration response to the ProSe Relay node, including the authorized GCSE group id and the Relay allowed indication.

3. The ProSe Relay node performs ProSe Announcement, including a Relay indication and the authorized GCSE group id.

4. UE and ProSe Relay node do the discovery via ProSe direct discovery mechanism. In case of multiple ProSe Relay Nodes discovered by the UE, the UE selects one ProSe Relay Node for ProSe direct communication. 
NOTE x: How the UE selects the ProSe Relay Node is FFS.
5. The UE establishes ProSe communication to the selected ProSe Relay node. The ProSe Relay node allocates local IP address to the UE and this local IP address will be used for ProSe communication between the UE and ProSe Relay node.
6. The UE sends GCSE Relay joint request to the ProSe Relay node, within this message is a GCSE registration request message with parameters: including the UE’s GCSE application user id, the GCSE group id and a relay indication. The GCSE group id is the same as the one announced by the ProSe Relay Node. 

7. The ProSe Relay node verifies if this is GCSE Relay joint request targeted for the GCSE group that has been authorized for the ProSe Relay node before forwarding the UE’s GCSE registration request to the corresponding GCSE AS, including UE GCSE application user id, the GCSE group id and a relay indication.

8. The GCSE AS performs authentication and authorization to verify if the UE is allowed to be participated in the target GCSE group.

9. If the UE is allowed, the GCSE AS sends GCSE registration response (GCSE group ID, Relay allowed indication) to the ProSe Relay node, indicating that the UE is authorized to be participated in the Group communication of the given GCSE group.

10. The ProSe Relay node adds the UE into the ProSe Relay authorized UE-white list of the corresponding GCSE group. 
11. The ProSe Relay node sends GCSE Relay Joint response with the GCSE registration response to the UE.

12. When the ProSe Relay node receives Group communication data via unicast (ProSe Relay Node EPS PDN connection) or multi-cast(MuSe), it forwards the data to all of the UEs in the ProSe Relay authorized UE-whitelist of the corresponding GCSE group via one-to-one or one-to-many communication path. 

Editor note: It is FFS how to establish one-to-many communication path between the ProSe Relay Node and UE.

13. When the ProSe Relay node receives data from the UE in the ProSe Relay authorized UE-white list of this GCSE group, it forwards the data to the GCSE AS for the corresponding GCSE group.
6.X.1.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.X.1.4
Solution evaluation

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