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Abstract of the contribution: The paper proposes to add a field in the direct communication request message, in order to let the UE-to-UE relays forward the requests to the target UE(s) and forward the responses from the target UE(s). The proposed method does not require UE-to-UE relay discovery in advance, it also enables the target UE(s) to have the possibility to select UE-to-UE relay.
1 Background

In TR23.752, key issue#4 intends to provide support for UE-to-UE Relay, including support for in coverage and out of coverage operation.

At least the following aspects need to be considered in potential solutions:

-
How to (re)-select a UE-to-UE Relay UE in proximity?

-
Whether and how for the network can control the UE-to-UE Relay operation, at least including how to:

-
Authorize the UE-to-UE Relay, e.g. authorize a UE as UE-to-UE Relay?

-
Provide the visibility of source/target UE and the UE-to-UE Relay to the network for the purpose of, e.g. charging?

-
How to establish the connection between the source UE and the target UEs via UE-to-UE Relay?

-
How to provide end-to-end QoS framework to satisfy the QoS requirements (such as data rate, reliability, latency)?

-
How to enhance the system architecture to provide the security protection for relayed connection?

-
How to provide a mechanism for path changing in case of e.g. UE-to-UE Relay changes?

NOTE 1:
For the involvement of NG-RAN, coordination with RAN WGs is needed.

NOTE 2:
For security aspects, coordination with SA3 is needed.
This paper mainly focuses on the first aspect, that is how to select a UE-to-UE relay in proximity. It is argued that the solution shall not be dependent on how does the relay forward traffic between the source and the target UE, e.g. L2 or L3 relaying. It is observed that the UE-to-UE discovery and selection can be integrated into the unicast link establishment procedure as described in clause 6.3.3 of TS 23.287.
2
Proposal

It is proposed to include the following into TR 23.752-020.
*** Start of changes ***
6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
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*** Next changes ***
6.X
Solution #X:  UE-to-UE Relay Selection Without Relay Discovery
6.X.1
Description
This proposal aims to ensures the relay discovery between the source and the target UE shall not be dependent on how the relay forward traffic between the source and the target UE, e.g. L2 or L3 relaying. This solution relies on the concept that the UE-to-UE discovery and selection can be integrated into the unicast link establishment procedure as described in clause 6.3.3 of TS 23.287.
A new field is proposed to be added in the direct communication request to indicate whether relays can be used in the communication. The field can be called relay_indication. When a UE wants to broadcast a direct communication request, it indicates in the message whether a UE-to-UE relay could be used. For Release 17, it is assumed that the value of the indication is restricted to single hop.
When a UE-to-UE relay receives a direct communication request with the relay_indication set , then it shall decide whether to forward the request (i.e. broadcast this request in its proximity), according to e.g. the QoS requirements in the request, the current traffic load of the relay, the radio conditions between the source UE and the relay UE , or some other policies (e.g. it only serves some specific UEs or services). 

It may be the situation where multiple UE-to-UE relays can be used to reach the target UE or the target UE may also directly receive the direct communication request from the source UE. The target UE may choose which one to reply according to e.g. signal strength, local policy (e.g. traffic load of the UE-to-UE relays) or operator policies (e.g. always prefer direct communication or only use some specific UE-to-UE relays). 

The source UE may receive the direct communication accept message from multiple UE-to-UE relays and also from the target UE directly, the source UE chooses the communication path according to e.g. signal strength, local policy (e.g. traffic load of the UE-to-UE relays) or operator policies (e.g. always prefer direct communication or only use some specific UE-to-UE relays). 
6.X.2
Procedures
             

                     Figure 6.X.2-1 5G ProSe UE-to-UE relay selection 
Figure 6.X.2-1 illustrates the procedure of the proposed method. 

0. UEs are authorized to use the service provided by the UE-to-UE relays. UE-to-UE relays are authorized to provide service of relaying traffic among UEs. The authorization and the parameter provisioning can use solutions for KI#8.

1. UE-1 wants to establish unicast communication with UE-2 and the communication can be either through direct link with UE-2 or via a UE-to-UE relay. Then UE-1 broadcasts directly communication request with relay_indication =1. The request will be received by relay-1, relay-2. The request may also be received by UE-2 if it is in the proximity of UE-1. 

2. Relay-1 and relay-2 decide to forward the request. They broadcast the message in their proximity with relay_indication=0. If a relay receives this message, it will just drop it.

3. UE-2 receives the requests from relay-1 and relay-2. 

4. UE-2 chooses relay-1 and replies with request accept. If UE-2 directly receives the direct communication request from UE-1, it may choose to setup a direct communication link by sending the request accept directly to UE-1. The response message includes indication on the type of communication link being established (e.g. via relay or direct).
5. UE-1 receives the request accept from relay-1. UE-1 chooses path according to e.g. policies (e.g. always choose direct path if it is possible), signal strength, etc. If UE-1 receives request accept directly from UE-2, it may choose to setup a direct L2 link as described in clause 6.3.3 of TS 23.287, then step 6 is skipped.

6. UE-1 and UE-2 setup communication link through chosen UE-to-UE relay. The link setup information may vary depending  on the type of relay, e.g. L2 or L3 relaying.

NOTE 1: In order to make a relay or path selection, the source UE can setup a timer after sending out the direct communication request for collecting the corresponding request accept messages before making a decision. Similarly, the target UE can also setup a timer after receiving the first copy of the direct communication request for collecting multiple copies of the request from different paths before making a decision. 

NOTE 2: 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 be a UE-to-UE relay. 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.
6.X.3
Impacts on Existing Nodes and Functionality
UE impacts to support new Relay related functions.
*** End of changes ***
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