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* * * Start of Changes – ALL TEXT IS NEW * * *
6.x	ProSe UE-to-UE Relay Communication
6.x.y 5G ProSe Communication via 5G ProSe UE-to-UE Relay with Integrated Discovery
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5G ProSe Communication via 5G ProSe UE-to-UE Relay with Integrated Discovery is supported. When a source UE cannot reach the target UE directly, it may try to discover a UE-to-UE relay which can reach the target UE. The discovery procedure is integrated into the unicast link establishment procedure. 
For Integrated Discovery, when a source UE allows a UE-to-UE relay to be involved in the Direct Communication Request to the target UE, the source UE indicates it by including a relay_indication in the broadcasted Direct Communication Request message.
When a UE-to-UE relay receives a Direct Communication Request including a relay_indication, it decides whether to forward the message according to e.g. Relay Service Code if there is any, Application ID, operator policy per Relay Service Code, signal strength, and local policy.
If target UE receives a Direct Communication Request from the source UE directly and/or from one or multiple UE-to-UE relays, then the target UE chooses to which one to reply to according to the signal strength, local policy, operator policy per Relay Service Code if any. 
Editor’s Note: It is FFS how the PC5 unicast link between the source UE and the UE-to-UE Relay may be shared in the case where the source UE communicates with multiple target UEs.
Editor’s Note: It is FFS how the unicast link between the target UE and the UE-to-UE Relay may be shared in the case where the target UE communicates with multiple source UEs.
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Figure 6.x.y.2-1 ProSe Communication via Layer-3 UE-to-UE Relay with Integrated Discovery
0.	UEs are authorized and provisioned with parameters to use the service provided by the UE-to-UE relays. UE-to-UE relays are authorized and provisioned with parameters to provide service of relaying traffic among UEs.
1.	UE-1 wants to establish a unicast communication with UE-2 and broadcasts a Direct Communication Request, which includes a relay_indication if UE-1 allows a relay to be involved in the communication. UE-1 includes source UE user info, target UE user info, Application ID, as well as Relay Service Code if there is any.
NOTE 1:	The data type of relay_indication can be determined in Stage 3. Details of Direct Communication Request/Accept messages will be determined in stage 3.
2.-3.	When receiving DCR with relay_indication from UE-1, Relay (here, relay-1 and relay-2) may decide to participate in the procedure and broadcast a Direct Communication Request message in its proximity without relay_indication. The Direct Communication Request message includes the source UE user info, target UE user info and Relay UE info (e.g. Relay UE ID) in the message and uses relay’s L2 address as the source Layer-2 ID. The Relay maintains an association between the source UE information (e.g. source UE L2 ID) and the new Direct Communication Request.
4.	When UE-2 receives a Direct Communication Request from source UE directly and/or from one or multiple UE-to-UE relays, UE-2 chooses which one to reply to according to the signal strength, local policy, operator policy per Relay Service Code if any.
5.	UE-2 chooses UE-to-UE relay to respond (here relay-1) and replies with Direct Communication Accept message.
NOTE 2:	If UE-2 also receives a Direct Communication Request directly from UE-1, it may choose to setup a direct communication link instead (instead of indirect link) by sending the Direct Communication Accept message directly to UE-1 according to clause 6.4.3.1
6.	After receiving the Direct Communication Accept, the UE-to-UE relay retrieves the source UE information stored in step 2 and sends a Direct Communication Accept message to the source UE with its Relay UE info included in the message.
[bookmark: _Hlk118294829]After step 4-6, UE-1 and UE-2 have respectively setup PC5 links with the chosen UE-to-UE relay.
NOTE 3: The security establishment between the UE1 and Relay-1, and between Relay-1 and UE-2 are performed before the Relay-1 and UE-2 send Direct Communication Accept message. Details of the authentication/ security establishment procedure are determined by SA WG3.
Editor’s Note: It is FFS how to setup PC5 link between Source UE and U2U Relay and target UE and U2U Relay with consideration of sharing of the PC5 link between the Source UE/Target UE and the U2U Relay, when the Source UE/Target UE communicates with multiple Target UEs/Source UEs.
7.	UE-1 receives the Direct Communication Accept message from relay-1. 
8.	UE-1 and UE-2 finish setting up the communication link via the chosen UE-to-UE relay. Then UE-1 and UE-2 can communicate via the relay. Regarding IP address allocation for UE-1 and UE-2, the addresses can be either assigned by the relay or by the UE itself (e.g. link-local IP address) as defined in clause 6.4.3.1 of TS 23.304 [3].
NOTE 4:	The first time a UE receives a message from a UE-to-UE relay, it needs to verify if the relay is authorized to be a UE-to-UE relay. Similarly, the UE-to-UE relay may also need to verify if the UE is authorized to use the relay service. The verification details and the how to secure the communication between two UEs through a UE-to-UE relay is to be defined by SA WG3.
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Figure 6.x.y.3-1 ProSe Communication via Layer-2 UE-to-UE Relay with Integrated Discovery
0.	UEs are authorized and provisioned with parameters to use the service provided by UE-to-UE relays. UE-to-UE relays are authorized and provisioned with parameters to provide service of relaying traffic among UEs.
1.	UE-1 wants to establish unicast communication with UE-2 and broadcasts a Direct Communication Request, including a relay_indication if UE-1 allows a relay to be involved in the communication. UE-1 includes source UE user info, target UE user info, Application ID, as well as Relay Service Code if there is any.
NOTE 1:	The data type of relay_indication can be determined in Stage 3. Details of Direct Communication Request/Accept messages will be determined in stage 3.
2.-3.	When receiving DCR with a relay_indication from UE-1, Relay (here, relay-1 and relay-2) may decide to participate in the procedure and broadcast the Direct Communication Request message in its proximity, without the relay_indication. When a relay broadcasts the Direct Communication Request message, it includes its Relay UE info (e.g. Relay UE ID) in the message and uses its L2 address as the source Layer-2 ID. The Relay maintains an association between the source UE information (e.g. source UE L2 ID) and the new Direct Communication Request.
4.	When UE-2 receives Direct Communication Request from source UE directly and/or from UE-to-UE relays indirectly, UE-2 chooses which one to reply to according to the signal strength, local policy, operator policy per Relay Service Code if any.
5.	UE-2 chooses UE-to-UE relay (here relay-1) and replies with Direct Communication Accept message, with the selected Relay UE info included in the message.
NOTE 2:	If UE-2 also receives the Direct Communication Request directly from UE-1, it may instead choose to setup a direct communication link by sending the Direct Communication Accept message directly to UE-1 according to clause 6.4.3.1
6.	After receiving the Direct Communication Accept, the UE-to-UE relay retrieves the source UE information stored in step 2 and sends the Direct Communication Accept message to the source UE with its Relay UE info included in the message.
After step 4-6, UE-1 and UE-2 have respectively setup the PC5 links with the chosen UE-to-UE relay.
Editor’s Note: It is FFS when UE-1 and UE-2 setup the PC5 links (i.e. per-hop links) with the chosen UE-to-UE relay.
NOTE 3: The security establishment between the UE1 and Relay-1, and between Relay-1 and UE-2 are performed before the Relay-1 and UE-2 send Direct Communication Accept message. Details of the authentication/ security establishment procedure are determined by SA WG3.
NOTE 4: The PC5 link setup and security establishment between UE1 and Relay-1, and between Relay-1 and UE-2 are skipped if PC5 links, which can be used for relaying the traffic, already exist.  
7.	UE-1 receives the Direct Communication Accept message from relay-1. If UE-1 receives a Direct Communication Accept directly from UE-2, then step 8 is skipped.
8.	UE-1 and UE-2 can setup an end-to-end PC5 link via the relay. UE-1 sends a unicast E2E Direct Communication Request message to UE-2 via the Relay-1, and UE-2 responds with a unicast E2E Direct Communication Accept message to UE-1 via the Relay-1. Relay-1 transfers the messages based on the identity information of UE-1/UE-2 in the Adaptation Layer.
Editor’s Note: It is FFS whether separate message exchange is needed for end-to-end PC5 link setup or whether step 1 to step 6 may be enough for end-to-end PC5 link setup.
NOTE 5:	How Relay-1 can transfer the messages based on the identity information of UE-1/UE-2 in the Adaptation Layer requires cooperation with RAN2 during the normative phase.
NOTE 6:	In the first time when a UE receives a message from a UE-to-UE relay, the UE needs to verify if the relay is authorized to be a UE-to-UE relay. Similarly, the UE-to-UE relay may also need to verify if the UE is authorized to use the relay service. The verification details and the how to secure the communication between two UEs through a UE-to-UE relay is to be defined by SA WG3.
* * * End of Changes * * *


