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1. Introduction
RAN approved Rel-13 Work Item “Enhanced LTE Device to Device Proximity Services” and it includes UE-to-Network Relay for coverage extension in the work scope.

2) Define enhancements to D2D communication to enable the following features:

a) Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)

Following the WID, the discussion on UE-to-Network Relay was performed at the RAN2 #89bis meeting. This paper describes the procedure for UE-to-Network Relay focusing on Relay selection/reselection.
2. Discussions
Supporting UE-to-Network Relay capability is important for the coverage extension of public safety communication. The following agreements, related to UE-to-Network Relay, were captured in the meeting report during the last RAN2 meeting [1]. So the paper is going to consider next issues for Relay selection/reselection procedure to specify Relay procedure.

	Agreements

· For the relay discovery and relay selection both in-coverage and out-of-coverage scenarios remote UEs can be addressed. 

· We will discuss the potential minimization of service interruption for the cases where the UE is moving from in-coverage to out-of-coverage and from out-of-coverage to in-coverage.  

· Relay UE will always be in-coverage.  The eNB at the radio level can control whether the UE can act as a relay.   FFS whether the network control is per relay UE, per cell (broadcast configuration), or both.  

Relay selection 

· The remote UE can take radio level measurements of the PC5 radio link quality.  

· For out-of-coverage, the radio level measurements can be used by the remote UE together other higher layer criteria to perform relay selection.   

· For in-coverage, it is FFS how these measurements are used (e.g. the measurements can be used by the UE to perform selection similar to out-of-coverage case, or they can be reported to the eNB).    

· FFS how reselection is handled and who performs reselection decision.  FFS if Uu link quality is required for selection/reselection purposes.


TS 23.303 describes that the ProSe UE-to-Network Relay provides connectivity to Remote UE that are not "served by E-UTRAN" [2]. Considering the specification, out-of-coverage UE scenario is the typical use case for UE-to-Network Relay capability. To efficiently support the Remote UE’s Relay selection, RAN2 agreed to use PC5 radio link quality as a Relay selection criteria. Then the next step is how to provide the mechanism for the channel quality measurement of PC5.
During the RAN2 #89bis, two approaches were suggested for Relay selection/reselection:

· Alt.1: reuse Rel-12 mechanism using PSBCH
· Alt.2: introduce new mechanism using PSDCH
For Alt.1, S-RSRP which is specified in TS 36.214 can be reused for Relay selection/reselection. To apply the S-RSRP measurement, the Relay UE has to run as a SyncRef UE to broadcast PSBCH. For Alt.2, new UE measurement capability can be considered based on PSDCH or possibly PSSCH. Though Alt.1 has some advantages for Relay discovery procedure, it has many unresolved issues which may be difficult to introduce. First of all, it may make a restriction that the Relay UE has to operate as a SyncRef UE, hence the tight coupling between these features requires strict constraint to deployment. Secondly, in-coverage SyncRef UEs transmit the same information by deriving system information if the UEs are located in the same cell. So, it may not be possible to measure radio link quality (S-RSRP) enough to use it for Relay selection/reselection. Finally, UE behavior needs modification especially for Remote UE located in-coverage, since the existing procedure doesn’t provide searching SLSS and PSBCH in network coverage. Considering Alt.2, it has to introduce new PSDCH measurement capability, but it can be easily specified and implemented in RAN1/RAN2 specs.
Proposal 1. Remote UE uses PSDCH for PC5 radio link quality measurements.

Proposal 2. New measurement capability is added which uses PSDCH reference signal.

During the discussion, RAN2 agreed to support in-coverage Remote UE scenarios for more reliable service continuity. According to higher layer spec, the main motivation of the UE-to-Network Relay is to relay DL/UL traffic for public safety communication for coverage extension [2]. So, the discussion would be focusing on unicast data relaying when an in-coverage UE moves to out-of-coverage. However, excessive complexity and power consumption may be avoided such as dual connection. 
Assuming a Remote UE in RRC_CONNECTED moves to out-of-coverage, the UE has to search Relay UEs for service continuity. The triggering of the search would be similar to handover mechanism, so a Remote UE initiates PC5 radio link quality measurement according to the mechanism. Then, the UE performs Relay selection operation only when Uu channel condition goes below a certain threshold and then the Remote UE establishes a connection with UE-to-Network Relay. In our view, continuous monitoring of PC5 radio link quality must be avoided to reduce UE’s power consumption. For specification, it is better that the mechanism is included in RRC spec. and the related parameters can be pre-configured or broadcasted via SIB.
Another issue is that whether a Remote UE reports PC5 channel state to eNB to manage Remote UE behavior. It would be helpful to eNB for managing UE’s state and service continuity. However, the approach may increase signaling overhead and not efficient for the mechanism because the approach only measures when Uu channel condition is not good. Hence, we prefer the Remote UE in RRC_CONNECTED doesn’t report PC5 channel state to eNB to reduce complexity and power consumption. 
Proposal 3. In-coverage Remote UE performs PC5 radio channel measurement when Uu channel goes below a threshold.

Proposal 4. Threshold for measurement is pre-configured or broadcasted via SIB.

Proposal 5. In-coverage Remote UE doesn’t report PC5 radio channel state to eNB.

To enhance service continuity, UE-to-Network UE’s Uu radio link quality can be used for Relay selection/reselection. It can be easily employed because the Relay UE runs in RRC_CONNECTED by performing measurement. In addition, the Uu information can reduce degradation of relaying performance since Uu radio link has time varying behavior. If a Remote UE can use it as a Relay selection criteria, the possibility of selecting a reliable Relay is increased. Then, the mechanism how to provide Uu link quality needs discussion in RAN2.
Related to the issue, SA2 agreed to provide the information via discovery message from higher layer [3]. The intention is to provide Uu channel quality to Remote UE via PSDCH and the Remote UE considers the value while Relay selection/reselection procedure.
-
Radio Layer Information: contains information about the radio layer information, e.g. radio conditions between the eNB and the UE-to-Network Relay, to assist the Remote UE selecting the proper UE-to-Network Relay.

Editor's Note: The details of Radio Layer Information parameters are to be identified and if agreed then to be defined by RAN WGs.

Though the agreement was decided in SA2, it is tightly related to RAN2 procedure and a discussion will be needed. Considering the mechanism, UE measures Uu channel state in physical layer and may report it to eNB for eNB – UE unicast communication. For Relay selection, the channel state has to be transferred via PC5 interface.
For discovery message transmission, Rel-12 only uses higher layer signaling. So, transmission of the information by higher layer signaling is a backward compatible approach. On the contrary, to send the radio link information directly, it can be transmitted at MAC layer since the information is handled in Access Stratum, which means that Rel-13 discovery channel is handled differently. We support the information is transmitted via higher layer signaling because Relay selection criteria includes higher layer parameters such as Connectivity Info, Status/maintenance flags. 

Proposal 6. Remote UE uses radio link quality of Uu (Relay – eNB) for Relay selection. 

Proposal 7. UE-to-Network Relay broadcasts Uu radio channel information via higher layer signalling.

3. Conclusion
In this contribution, we have review the UE-to-Network Relay discussion and proposed the followings:
Proposal 1. Remote UE uses PSDCH for PC5 radio link quality measurements.

Proposal 2. New measurement capability is added which uses PSDCH reference signal.

Proposal 3. In-coverage Remote UE performs PC5 radio channel measurement when Uu channel goes below a threshold.

Proposal 4. Threshold for measurement is pre-configured or broadcasted via SIB.

Proposal 5. In-coverage Remote UE doesn’t report PC5 radio channel state to eNB.

Proposal 6. Remote UE uses radio link quality of Uu (Relay – eNB) for Relay selection. 

Proposal 7. UE-to-Network Relay broadcasts UU radio channel information via higher layer signalling.
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