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1
Introduction
In RAN#66 a WI was approved and further revised in RAN#67 including the following objective [1]:

1) 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)

In addition, in RAN1#80bis the following conclusion has been reached on UE-to-Network Relays [2]:

Conclusion: 

Companies are encouraged to examine the RAN2 agreements and bring proposals on what measurements should be used at RAN1#81.
In this contribution we discuss the main aspects to be considered for UE-to-Network relay operation, in particular related to relay UE selection and corresponding measurements. 

2
Discussion
Regarding relay-UE selection in UE-to-Network relay operation, two main aspects should be considered:
1) Which node is responsible for selection of the relay-UE, remote UE or eNB?

2) Which information is needed for the relay-UE selection?

To some extent the questions are interconnected, since in principle the main candidate node for selection of the relay-UE is the one that has access to the relevant information. For example, the information about the services provided by the potential relay-UEs is available at the remote UEs that listen to the discovery announcements sent by the potential relay-UEs. However, such information is not readily available at the eNB, which brings extra challenges to a UE-to-Network relaying solution that requires eNB to select the relay-UEs. In fact, the following agreement was reached in RAN2#89bis [3]:

Agreements
· (…)
· 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.

· (…)  

It is clear from the agreement above that at least for the case where the remote UE is out of coverage, it is the remote UE who is supposed to select the relay-UE, taking into account radio level measurements as well as higher layer criteria. However, in RAN1#80bis it was discussed if the eNB to which the selected relay-UE candidate(s) are associated to should in addition confirm that this particular UE-to-Network relay operation should be allowed or not. In the following sections we will discuss further the issue of relay-UE selection, and also analyze the impacts of different roles eNB may have in the relay-UE selection.

3
Relay-UE selection
For the analysis on potential impacts of eNB confirmation of relay-UE selection, let us consider the generic scenario shown in Figure 1, where the remote UE sees potential relay-UEs that are associated with different eNBs, and which may even belong to different PLMNs. 
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Figure 1: UE-to-Network relay scenario, where remote UE sees candidate relay-UEs which are associated to different eNBs.
In such scenario it is clear that it is not straightforward to devise a scheme where the remote UE selects a few potential relay-UEs, which will in turn request confirmation from their eNB(s) if such operation can be allowed or not. Since the potential relay-UEs are associated to different eNBs, this could lead to a situation where more than one relay-UE is confirmed for the relaying operation, leading to conflicts and potential inefficiency on the resource utilization in different cells. 

In order to avoid such conflict, a straightforward solution would be to limit the number of requests for confirmation of relay-UEs to a single UE at a time. However, this brings the risk of increasing the latency for setting up the relay connection excessively, as in case a certain connection is denied by the eNB, the procedure has to be restarted with another potential relay-UE. Moreover, it is questionable which benefits are obtained by the network from introducing this extra level of control on the relaying operation. Given it is an L3 relay, from the eNB point of view the traffic relayed by the relay-UE is indistinguishable from other traffic originated by (or ending at) the relay-UE itself, and hence there is no significant difference on management of resource consumption or of interference in the network due to the extra confirmation for the relay operation by the eNB. On the other hand there is the inherent cost of extra latency for setting up the UE-to-Network relay connection due to this extra confirmation step. 
Hence, we make the following proposal:
Proposal 1: Confirm that at least for the case of out-of-coverage remote UE, the selection of the relay is made by remote UE, and no additional confirmation by the eNB is required from RAN1 point of view. 
While so far we have focused on the case where the remote UE is out of coverage, similar reasoning applies for the case where the remote UE is in-coverage as well. The eNB is still unaware of the services offered by different potential relay-UEs, and the potential relay-UE seen by the remote UE may be associated to a different eNB as shown in Figure 2. In this case it is not clear what would be the benefit of the remote UE communicating to its own eNB the outcome of measurements and other higher layer information about the potential relay-UE.
Proposal 2: For the case of in-coverage remote UE, similar procedure for relay selection is assumed as for the case of out-of-coverage remote UE from RAN1 point of view, i.e. it is assumed that relay selection is performed by the remote UE. 
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Figure 2: Remote UE associated to eNB1 sees a potential relay-UE which is associated to eNB2. 
4 
Measurements
In Rel-12, the only measurement defined for Sidelink is S-RSRP measurement defined in 36.214, Section 5.1.21 [4]:
	Definition
	Sidelink Reference Signal Received Power (S-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry demodulation reference signals associated with PSBCH, within the central 6 PRBs of the applicable subframes.

The reference point for the S-RSRP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding S-RSRP of any of the individual diversity branches. 

	Applicable for
	RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,

RRC_CONNECTED inter-frequency


However, such measurement cannot be used for the measurement over PC5 interface between remote UE and potential relay-UEs, as PSBCH is in general transmitted by several UEs at the same time, and there is no mechanism for remote UE to perform independent measurements for each PC5 link using S-RSRP.

Observation 1: Rel-12 S-RSRP measurement cannot be used for the purpose of measuring the link quality between remote UE and potential relay-UEs.

Similar measurements can be defined based on PSDCH or PSSCH, depending on how the discovery and UE-to-Network relay communication operation itself is defined. In any case, one needs to take into account that the number of PRBs used for PSDCH is smaller than the 6 PRBs used in PSBCH. Moreover, it is in practice assumed that PSSCH transmissions are done with low number of PRBs as well, even if the actual allocation bandwidth is flexible in this case. This brings implications to the accuracy of the measurements compared to S-RSRP, with potential implications on the delay for performing the measurements as well. 

Observation 2: Similar measurement as S-RSRP can be defined based on PSDCH or PSSCH. However, the trade-off between measurement time and accuracy needs to be taken into account, and they are not necessarily the same for each of these channels. 
In Rel-12 the PSDCH can be configured with up to 4 repetitions for each discovery message transmission, while PSSCH is always transmitted with 4 repetitions. The total number of subframes containing PSSCH transmission from a certain UE within one SC period is dependent on the pool configuration, while in PSDCH there are always up to 4 PSSCH transmissions in each discovery period (excluding, e.g. potential conflicts with WAN transmissions). It should be noted however that if Type 1 discovery is configured, PSDCH is transmitted every discovery period (subject to other conditions, e.g. conflicts with other tx/rx activities at the UE) which allows the remote UEs to perform the corresponding measurements over a long period of time, even before they are supposed to communicate with the network using a relay-UE. This is not guaranteed for PSSCH, as it is currently transmitted only when the UE has data to transmit, and it is not part of any existing discovery procedure.

Observation 3: If PSDCH is used for the measurements, measurement delay is potentially smaller the larger the number of repetitions used for discovery transmissions. For PSSCH, the minimum number of repetitions is 4, and the total number of transmissions in the pool is dependent on T-RPT and pool size.
Observation 4: Measurements using PSDCH may be performed over a longer period of time, even before the remote UEs are supposed to communicate with the network using a relay-UE. This is not guaranteed for PSSCH, as it is currently transmitted only when the UE has data to transmit, and it is not part of any discovery procedure.
Based on the considerations above we make the following proposal:

Proposal 3: Assume that the baseline measurement to support relay selection is based on DM-RS in PSDCH. FFS for measurements based on PSSCH, depending on definition of potential discovery procedure based on PSSCH in Rel-13. 
5
Conclusion
In this contribution we have discussed the main aspects to be considered for UE-to-Network relay operation, in particular related to relay UE selection and corresponding measurements. We have made the following observations and proposals:
Proposal 1: Confirm that at least for the case of out-of-coverage remote UE, the selection of the relay is made by remote UE, and no additional confirmation by the eNB is required from RAN1 point of view. 

Proposal 2: For the case of in-coverage remote UE, similar procedure for relay selection is assumed as for the case of out-of-coverage remote UE from RAN1 point of view, i.e. it is assumed that relay selection is performed by the remote UE. 
Observation 1: Rel-12 S-RSRP measurement cannot be used for the purpose of measuring the link quality between remote UE and potential relay-UEs.

Observation 2: Similar measurement as S-RSRP can be defined based on PSDCH or PSSCH. However, the trade-off between measurement time and accuracy needs to be taken into account, and they are not necessarily the same for each of these channels. 

Observation 3: If PSDCH is used for the measurements, measurement delay is potentially smaller the larger the number of repetitions used for discovery transmissions. For PSSCH, the minimum number of repetitions is 4, and the total number of transmissions in the pool is dependent on T-RPT and pool size.

Observation 4: Measurements using PSDCH may be performed over a longer period of time, even before the remote UEs are supposed to communicate with the network using a relay-UE. This is not guaranteed for PSSCH, as it is currently transmitted only when the UE has data to transmit, and it is not part of any discovery procedure.
Proposal 3: Assume that the baseline measurement to support relay selection is based on DM-RS in PSDCH. FFS for measurements based on PSSCH, depending on definition of potential discovery procedure based on PSSCH in Rel-13. 
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