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Abstract of the contribution: This contribution proposes a new solution that 5G network assists UE-to-UE relay discovery and selection.

1. Background
The contribution propose to address Key Issue #4: Support of UE-to-UE Relay, especially for the aspect “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.
2. Discussion
It is proposed 5G network is involved in the procedure of UE-to-UE relay discovery and selection, to assist the in-coverage 5G ProSe-enabled UEs to communicate in proximity via the relay.

Assuming two 5G ProSe-enabled UEs commnicate with each other using ProSe direct communication, due to the UE mobility, the communciation path may exceed the direct communication range. In order to continue the communication, a UE-to-UE relay is inserted to forward the traffic between the two UEs.

If 5G ProSe-enabled UEs are in coverage, 5G network can track the location of the UE. When 5G network determines the direct communication path will not be available, it may provide the UE-to-UE relay information to the 5G ProSe-enabled UE.

The UE-to-UE relay information e.g. UE ID and UE location, is retrived by the 5G network from the ProSe application server. 5G network authorizes UE-to-UE relay once provisioned by the ProSe application server. Besides of the UE-to-UE relay information, ProSe application server also provides information of the 5G ProSe-enabled UE using the ProSe direct communication, e.g. which two UEs are using ProSe direct communication.

5G network tracks the 5G ProSe-enabled UE based on their cell information, and in addition more accuracy location by LCS procedure.

If there is more than one candidate UE-to-UE relay, 5G network selects the most suitable UE-to-UE relay, based on the location and capability of the UE-to-UE relay. 
When receiving the UE-to-UE relay information from the 5G network, 5G ProSe-enabled UE establishes the PC5 link with UE-to-UE relay and sends packet to the other 5G ProSe-enabled UE i.e. receiver UE, via the UE-to-UE relay.
3. Proposal
It is proposed to include the following solution in TR 23.752.
* * * * First Change * * * *
6
Solutions
6.0
Mapping of Solutions to Key Issues
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* * * * Second Change (all texts new)* * * *
6.X
Solution #X: Network-Assisted UE-to-UE Relay Discovery and Selection
6.X.1
Description

For the dedicated application service, e.g. direct communication within a factory plant, the UEs in the same group may communicate with each other via direct PC5 link, such as the UE1, UE2, UE3 as shown in the graph below. However due to UE mobility, UE2 may move out of PC5 coverage of UE1, then there should be a UE3 to as a UE-to-UE relay to transfer the packets between UE1 and UE2.
Assuming two 5G ProSe-enabled UEs commnicate with each other using ProSe direct communication, due to the UE mobility, the communciation path may exceed the direct communication range. In order to continue the communication, a UE-to-UE relay is inserted to forward the traffic between the two UEs.

If 5G ProSe-enabled UEs are in coverage, 5G network can track the location of the UE. When 5G network determines the direct communication path will not be available, it may provide the UE-to-UE relay information to the 5G ProSe-enabled UE.

The UE-to-UE relay information e.g. UE ID and UE location, is retrived by the 5G network from the ProSe application server. 5G network authorizes UE-to-UE relay once provisioned by the ProSe application server. Besides of the UE-to-UE relay information, ProSe application server also provides information of the 5G ProSe-enabled UE using the ProSe direct communication, e.g. which two UEs are using ProSe direct communication.

5G network tracks the 5G ProSe-enabled UE based on their cell information, and in addition more accuracy location by LCS procedure.

If there is more than one candidate UE-to-UE relay, 5G network selects the most suitable UE-to-UE relay, based on the location and capability of the UE-to-UE relay.

When receiving the UE-to-UE relay information from the 5G network, 5G ProSe-enabled UE establishes the PC5 link with UE-to-UE relay and sends packet to the other 5G ProSe-enabled UE i.e. receiver UE, via the UE-to-UE relay.
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Figure 6.X.1-1: Network-Assisted UE-to-UE relay Discovery and Selection
6.X.2
Procedure
Figure 6.X.2-1 shows the peer discovery and unicast link establishment over PC5 reference point via a UE-to-UE Relay. 
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Figure 6.X.2-1:Network-Assisted Connection establishment procedure via a UE-to-UE Relay

0.
UE-to-UE Relay registers with the network and specifies its UE-to-UE Relay capabilities.

1-2. External AF may provide the UE trajectory information of UEs to network via NEF. For example, network may determine that Target UE may move out of PC5 coverage of Remote UE based on the Target UE or Remote UE’s trajectory, this step is optional.

3.
UE-1 and UE-2 communicates with each other via direct PC5. 

4.
 UE-1 and UE-2 notifies 5GS that they are communicate with each other via direct PC5, then 5GS may subscribe to UEs for the PC5 link status. 
5.
Network position the UEs that have relay capability and are authorized to use ProSe periodically via the 5GC-NI-LR Procedure specified in cluse 6.10.1 of TS 23.273.

6.
Based on the relative distance and PC5 link status between UE-1 and UE-2 obtained in step 4 and step 5, AMF(or other NF) determine UE-2 and UE-1 cannot communicate with each other via direct PC5 (e.g. some of them move out of PC5 coverage), and 5GC select a proper UE-R that locates between UE-1 and UE-2 to as the UE-to-UE relay based on the relative location information between each of them obtained in step 4, this relay UE shall locate close to UE-1 and UE-2, e.g. they may resides in the same TAI.
7.
(Optional) 5GC inform the UE-R to as the relay to transfer the packets between UE-1 and UE-2, this request shall include the UE-1 identity, UE-1 Capability, UE-2 identity, UE-2 Capability.
8.
5GC inform the UE-1 that UE-R will be the relay for its connection with UE-2, this this request shall include the UE-R identity, UE-R Capability.

9.
UE-to-UE Relay receives the message from UE-1and transfer the message to UE-2 according to the mapping entry relationship or the UE-2 destination address provided by UE-1.
Editor's note:
The details of protocol stack and PC5 link establishment is FFS and need to be co-ordinated and confirmed by RAN WG2 group, and this solution does not have constriant upon Layer-2 or Layer-3 relay. 
6.X.3
Impacts on services, entities and interfaces
AMF:

-
Support for selecting a proper ProSe-enabled UE as the relay UE based on the relative distance calculation.
6.X.4
Evaluation

Editor's note:
This clause provides an evaluation of the solution.
* * * * End of Change * * * *
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