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1
Discussion
In the last meeting the following was agreed in relation to UE-to-UE Relay:
· Public Safety Discovery procedure for UE-to-UE Relay (clause 6.1.2.4);

· UE-to-UE Relay with stateless forwarding (shortly, “stateless UE-to-UE Relay”; clause 7.4).

The stateless relay, as agreed, relies on the flooding principle for data forwarding and therefore does not rely on the UE-to-UE Relay discovery procedure.
In contrast, the clause dedicated to stateful UE-to-UE Relay (clause 7.3) is currently empty.
It is our view that both a stateless and a stateful UE-to-UE Relay will be needed in real life and the decision to use one or the other will be based on the specific use case. For instance:

· stateless UE-to-UE Relay will be used in highly dynamic situations where users go in and out of each other’s coverage, making it impossible to select a “stable” relay;

· stateful UE-to-UE Relay will be used whenever there is a possibility to select a “stable” relay e.g. a high-power vehicle-mounted transceiver with increased radio coverage.

The stateful UE-to-UE Relay proposed here is a Layer-3 relay, relying on the one-to-one ProSe Direct Communication functionality, similar to the UE-to-Network Relay. The main difference between the two is in the Public Safety Discovery procedure.

2
Proposal
It is proposed to agree the proposed change for inclusion in TR 23.713.
=================PROPOSED CHANGE===========================

7.3
Solution for ProSe UE-UE Relays (stateful relay selection)


7.3.1
Functional Description

When a public safety UE (i.e. the initiator) needs to communicate with another public safety UE (i.e. the target) which is not in proximity, the initiator may try to communicate with the target via a stateful UE-to-UE Relay. The solution for stateful ProSe UE-UE Relay includes the following principles:
-
The selection of a stateful ProSe UE-UE Relay shall be based on ProSe Direct Discovery on the PC5 interface as described in clause 6.1.2.4.

-
The stateful ProSe UE-to-UE Relay is a Layer-3 relay (i.e. IP router).

7.3.2
Procedures


To support Layer-3 relaying in the UE-to-UE Relay, the Remote UEs (UE-1 and UE-2) need to establish a link for one-to-one ProSe Direct Communication with the Relay UE (UE-R) and learn each other’s IP addresses. This is described in Figure 2.
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Figure 7.3.2-1: Stateful UE-to-UE Relay with layer-3 forwarding
1. UE-1 performs UE-to-UE Relay Discovery (as described in clause 6.1.2.4) and discovers that a “Remote User Info” of interest (corresponding to UE-2) is reachable via UE-R.

2. Assuming that UE-1 does not have already an established link with UE-R, UE-1 triggers establishment of a link for one-to-one ProSe Direct Communication with UE-R sending a Direct Communication Request (“User Info 1”, Cause = “User Info 2”) message. “User Info 1” is an upper layer identity of UE-1’s user. The Cause parameter indicates that this one-to-one link is being requested for the specific purpose of relaying towards the UE owned by the user identified via “User Info 2”.

NOTE: “User Info 1” and “User Info 2” may or may not be subject to 3GPP specification, similar to the “Announcer Info”, “Discoverer Info” and “Discoverer Info” that are used for Public Safety Discovery. As an example, all these parameters could be defined in a user@realm format.

3. Based on the request received in step 2, UE-R triggers establishment of a link for one-to-one ProSe Direct Communication with UE-2 by sending a Direct Communication Request (“User Info R”, Cause = “User Info 1”) message. “User Info R” is an upper layer identity of UE-R’s user. The Cause parameter indicates that this one-to-one link is being requested for the specific purpose of relaying from the UE owned by the user identified via “User Info 1”.

4. UE-2 accepts the establishment of a direct link with UE-R by sending a Direct Communication Response () message.

5. UE-R accepts the establishment of a direct link with UE-1 by sending a Direct Communication Response () message.

6. In this step UE-1 and UE-2 are being assigned an IP address. This could be done in several ways.

For IPv4:

- by using DHCPv4 (UE-R acting as a DHCP server);

- by using dynamically configured link-local addresses (RFC 3927).

For IPv6:

- by using DHCPv6 (UE-R acting as a DHCP server);

- by using SLAAC (UE-R acting as a default router);

- by using link-local IPv6 addresses.

7. After IP address assignment is complete, UE-1 and UE-2 perform service discovery (e.g. Bonjour, or Multicast DNS defined in RFC 6762) to discover each other’s IP address.

8. Having learnt each other’s IP address, UE-1 and UE-2 can engage in IP-based communication.

It is possible that either of the two remote UEs (UE-1 or UE-2) has already an established link with UE-R when UE-1 decides to reach UE-2 via UE-R. In that case the procedure described in Figure 7.3.2-1 remains basically the same, the only difference being that a different signalling message is used in steps 2-3 (e.g. Direct Communication Update Request) and steps 4-5 (e.g. Direct Communication Update Response).

Specific to IPv4 addressing it is possible to further optimise the procedure described in Figure 2 as follows:

· UE-R acts as a centralised IP address assignor and uses PC5 Signalling Protocol messages to convey the IP addresses (instead of DHCP);

· Upon reception of UE-1’s request in step 2, UE-R assigns an IP address for each of the two Remote UEs and provides both IP addresses to UE-2 and UE-1 in step 3 and 4, respectively.

7.3.3
Impact on Existing Entities and Interfaces


The stateful UE-to-UE Relay relies on one-to-one ProSe Direct Communication that is defined in clause 7.1.3. The only additional functionality is support for specific cause values.
7.3.4
Topics for further study on ProSe UE-UE Relays (stateful relay selection)

Editor's note:
Topics for FFS will be collected for this particular functionality.

The following issues need to be resolved:


-
It is FFS whether the QoS is supported on PC5 interface and how to support QoS on PC5 interface.

7.3.5
Conclusions on ProSe UE-UE Relays (stateful relay selection)


It is concluded that the stateful UE-to-UE Relay is a Layer-3 relay.

==============End of PROPOSED CHANGE======================
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