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Abstract of the contribution: This contribution proposed the principles for the UE-to-Network Relay selection for ProSe.  
1. Discussion 
1.1 Aspects involved in UE-to-Network Relay operation

Based on the general UE-to-Network Relay operation, as illustrated in clause 7.2 of TR23.713, there are three basic steps: Relay Discovery, Relay Selection, and Connection Establishment. Additional optimizations, e.g. the TMGI advertisement (7.2.2.2), Cell ID announcements (7.2.2.3), and Multicast/Broadcast traffic support using IP multicast (7.2.2.4), are carried out after the basic steps (at least the first two). In this paper, the focus is on the Relay Selection and Connection Establishment. 
1.2 UE-to-Network Relay Selection

When selecting the UE-to-Network Relay, the Remote UE should evaluate both the service the Relay can provide and the quality of the connection. This allows the Remote UE to choose the optimal relay to connect, and to avoid creating suboptimal connections.  In a way, relay selection is similar to PLMN selection, and cell selection. According to the information elements identified in 6.1.2.1, the first is represented by the connectivity information, and the latter is represented by the radio layer information. 

These two aspects are handled at different layers. How these two aspects interact with each other should be left to UE implementation.   
Proposal 1: The Relay selection and reselection procedure needs to consider both the upper layer discovery information defined in clause 6.1.2.1 and the radio layer information that will be defined by RAN. The interactions between these considerations at different layers are implementation specific.  

1.3 Network control of the Relay selection

When a UE connects to a relay, it affects not only the user experience of the user of this Remote UE, but also the Relay UE experience, load of the eNB, the spectrum efficiency of the E-UTRAN, and in turn even performance of the entire system. Therefore, it is desirable that the network exercise some control on the relay selection procedure, especially on the radio aspects. 
In the relay use case, the Remote UE's connection is affected by several aspects, e.g. the link quality between the Remote UE and the Relay, the link quality between the Relay and the eNB, and the eNB load, and the E-UTRAN system status, etc. RAN WGs are working on specifying the details for the representation of such information in the “radio layer information”, e.g. RSRP and RSRQ of the Uu link for the Relay to eNB link, ProSe Relay Indication for eNB and E-UTRAN status, etc.   

So, when selecting a relay, the Remote UE needs to have a set of criteria to evaluate the radio layer information, e.g. some threshold to compare with received values. It should be possible for the network to configure the Remote UE with these criteria. 

In order to support Relay selection when the Remote UE is  out of coverage, the Remote UE must have some selection criteria pre-configured, e.g. either via the service authorization procedure when in coverage or preconfigured on the ME or UICC. 

When the Remote UE is in coverage, such criteria could be provided directly from the eNB to reflect the status and considerations of the local network, e.g. VPLMN. 
As these criteria are related to radio layer information and specified in RAN WGs, they could be represented as the contents of some container transparent to the SA2 specifications.    

Proposal 2: The Remote UE shall be configured with a set of radio layer selection criteria for using the radio layer information in UE-to-Network Relay selection, when the selection is performed while the Remote UE is out of coverage. For the in-coverage Remote UE, the E-UTRAN signalled criteria precedes the configured criteria.
1.4 Priority and QoS on PC5 connection to UE-NW Relay

The establishment of the connection between the Remote UE and the UE-to-Network Relay makes use of the PC5 Signalling Protocol, as already discussed in 7.1.1.2 of TR 23.713. 

The priority treatment of PC5-SP will follow the general mechanisms defined for PC5 transport, e.g. per-packet priority will determine which resource pool the PC5-SP messages will be sent to guarantee the reception by the Relay UE and Remote UE. It is desirable that appropriate handling procedures for the signalling protocol frames are used, e.g. providing higher priority differentiation from the regular IP traffic, etc.
Proposal 3: PC5 Signalling Protocol messages priority treatment for connection to UE-Network Relay follows the general ProSe priority mechanisms.
Similarly, the user plane traffic between the Remote UE and the Relay UE should follow the general ProSe priority mechanism as outlined in S2-151573 (ProSe Priority). Therefore, the FFS regarding QoS can be resolved as well.

Proposal 4: The PC5 transport for signalling and user plane between the Remote UE and the Relay UE should follow the same per packet priority treatment defined for ProSe.  
Proposal

It is proposed to modify TR 23.713 as follows: 
************** First Change ****************
7.1.4
Topics for further study for one-to-one ProSe Direct Communication

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

It is FFS whether the Direct Communication Request message (step 1 in figure 7.1.2.1.1) and the authentication messages (step 2 in figure 7.1.2.1.1) belong to the same or different protocols.


It is FFS whether there is a need for other mechanisms for IP address assignment (e.g. to assist service continuity between the direct path and the infrastructure path between the two UEs, or for the case of an isolated (i.e. non-relay) one-to-one communication).

It is FFS whether one-to-one communication requires real-time network authorisation when the two UEs are in coverage.

************** 2nd Change ****************

7.1.5
Conclusions on one-to-one ProSe Direct Communication


The PC5 transport for signalling and user plane should follow the same per packet priority treatment defined in clause 7.5.x.

************** 3rd Change ****************

7.2.5
Conclusions on ProSe UE-Network Relays

The ProSe UE-Network Relay is a Layer-3 relay (i.e. an IP router), as agreed in Rel-12 ProSe.
The Relay selection and reselection procedure needs to consider both the upper layer discovery information defined in clause 6.1.2.1 and the radio layer information that will be defined by RAN. The interactions between these considerations at different layers are implementation specific.  The ProSe Function shall be able to configure the Remote UE with a set of radio layer selection criteria for using the radio layer information in UE-to-Network Relay selection.

NOTE: The radio level information and radio layer selection criteria will be specified by RAN WGs. 

**************End of Changes ****************
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