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Abstract of the contribution: The contribution proposes to use link-local IP address as the IP address of the remote UE which connects to a Layer-3 UE-to-UE relay and keep that address when it changes to another Layer-3 UE-to-UE relay.
1 Background

Key Issue#4 in TR 23.752 intends to support for UE-to-UE Relay. The proposed solution is based on Layer-3 UE-to-UE relay. When the relay UE receives a packet from a remote UE, it forwards the packet to another remote UE according to the destination IP address in the packet.
2
Proposal

It is proposed to include the following into TR 23.752-030.
*** Start of changes ***
6.0
Mapping of Solutions to Key Issues
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*** Next changes all new text ***
6.X
Solution #X: Support Layer-3 UE-to-UE Relay Based on IPv6 link-local addresses
6.X.1
Description
The basic idea of the solution is when a remote UE establishes a connection with a UE-to-UE relay, it uses its link-local IPv6 address as its IPv6 address and informs to the relay UE. The relay UE maintains a mapping between link-local IPv6 addresses to UE IDs (e.g. Application Layer IDs), as well as mapping from an Application User ID to a PC5 unicast link.
The solution is based on the following assumptions:

1. A remote UE establishes a unicast link to a relay UE for communicating with other remote UEs which connects to that relay UE. 
2. For a specific remote UE, the traffic to other remote UEs through the same relay UE can share the same unicast link to that relay UE.

3. When the relay UE receives a packet from a remote UE, it forwards the packet to an PC5 unicast link according to the destination IP address in the packet.

6.X.2
Procedures
In this clause, UE-1 and UE-2 are remotes UEs, relay-1 is Layer-3 UE-to-UE relay.
6.X.2.1 Relay path establishment procedure
Step 1. UE-1 and UE-2 do the relay selection. In this step, any solution for UE-to-UE relay selection can be applied here, e.g. solution#8.

Step 2. UE-1 and UE-2 establish individual unicast link to Relay-1, if they do not have unicast link with the relay for the UE-to-UE relaying communication use case. 

In this step, the remote UE forms its own link-local IPv6 address based on RFC 4862[xx] and informs the IP address to the relay UE. Relay UE maintains a mapping between the UE ID (e.g. Application Layer ID) and the link-local address.

NOTE 1: If the link-local IP address of UE-1 or UE-2 is conflicting with the link-local IP address of another remote UE that has already connected to the relay UE, the relay shall inform UE-1 or UE-2 to change its link-local IP address, e.g. using the address duplicate detection procedure defined in RCF 4862[xx].  
Step 3. If UE-1 does not know the IP address of UE-2, it sends a request to the relay UE, asking the IP address of UE-2. The request includes the UE-2 ID, e.g. the Application Layer ID. Relay-1 gives the link-local IP address of UE-2 to UE-1. UE-2 does the same procedure if it does not know the IP address of UE-1.
Step 4. UE-1 and UE-2 can communicate with each other via Relay-1.
When the remote UEs change Layer-3 UE-to-UE relay, they can keep their link-local IP addresses. The old UE-to-UE relay shall remove the mapping between the link-local IP address and the remote UE.
Editor’s note: Whether and how to support periodic change of the link-local IP address due to privacy requirement is FFS and co-ordinated with SA3 group.
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Figure 6.X.2.1-1 UE-1 communicates with UE-2 via Layer-3 UE-to-UE relay

6.X.3
Impacts on Existing Nodes and Functionality
The solution impacts the relay UE to support IP packets forwarding between remote UEs.
*** End of changes ***
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