3GPP TSG RAN WG2 Meeting #89bis
R2-151080
Bratislava, Slovakia, 20th - 24th April 2015
Source:
Sony
Title:
UE-to-Network Relay Measurements and Selection/Reselection 
Agenda item:
7.5.2
Document for:
Discussion and decision
1. Introduction
Included in the objectives of [1] is the following:

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 this contribution we take an initial look at selection and reselection of an in coverage UE to act as a relay for a particular out of coverage UE.
2. Discussion
Perhaps the most obvious way to perform relay selection and reselection would be to base this on cell selection/reselection and handover which is performed by any LTE device which needs to support mobility between different cells in a network. However, this relies on performing measurements of the downlink signal. For D2D this would imply the need for all of the potential relay candidates to be transmitting a D2DSS in order that the out of coverage UE can perform measurements and select the best ranked D2DSS. Such an approach is possible, however it may be inefficient from both a resource utilisation point of view, and from a power consumption point of view (For relay UEs) since many UEs would need to continuously transmit a D2DSS. Alternatively we would need to investigate new triggers for UEs to start sending the D2DSS which may become complicated, as shown in figure 1 below. Figure 1 shows a potential procedure for NW controlled handover between relays, but a similar procedure would be needed for D2DSS triggering in case the UE performs reselection between relays.
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Figure 1: Triggering of D2DSS from multiple UEs to enable relay handover

Another approach could be used which does not rely on complicated D2DSS triggering procedure, as well as a complicated signalling exchange on the PC5 interface. In fact, if all measurement configuration, measurement reporting, and relay selection is performed by the in coverage devices, the in principle the PC5 interface does not need to be impacted at all. An example is shown below in figure 2. 
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Figure 2: Relay measurements and selection using in coverage UEs, transparent to out of coverage UE.

As can be seen from figure 2, it should be possible to limit the new RRC behaviour related to relay measurements and selection to impact the in-coverage UEs (i.e. Rel-13 relay devices) only, while only data (forwarded by L3) needs to be sent using 1:M broadcast in either uplink or downlink and this can be done by re-using Rel-12 communication – in fact there should be no user plane impact, while control plane impact can be limited only to provisioning of resources/resource pools to be used by out of coverage UEs connected to a relay.
This approach also means that the selection of the active relay is invisible to the out of coverage UE – as long as the resources which the out of coverage UE is monitoring (on downlink) and transmitting with (on uplink) remain the same, then it does not matter which specific UE is selected as the active relay in either downlink or uplink. This could mean that, if the Rel-12 resource pools are used, that an out of coverage UE could re-use the Rel-12 communication procedures entirely without introducing any change to PC5 operation.

One challenge is on the definition of D2D RSRP. Currently this is based on performing a measurement of the D2DSS. This means that in order that the in-coverage UEs can perform a measurement of the out of coverage device, then the out of coverage device would need to trigger a D2DSS transmission – this could either be done periodically, or triggered in a similar way to step 1 of figure 1 (i.e. when the downlink signal goes below a threshold). Another alternative would be to introduce a new measurement type which would enable measurements to be performed on the PSSCH, avoiding the need to trigger D2DSS and hence again avoiding any impact to the out of coverage UE behaviour.
Given the relative simplicity of the procedure shown in figure 2, and that the specification and implementation impact is mostly limited only to the signalling between the eNB and relay UE, while impact to PC5 interface can be minimised, and that the control of relay selection and measurements can be entirely under the control of the network, we suggest investigating this approach in figure 2 as a priority over the approach given in figure 1. 

Proposal: Relay selection, configuration and control should be based on performing measurements of the out of coverage UE, by in coverage UEs, and controlled entirely by the network (i.e. no new measurements, measurement reporting, handover signalling or reselection is required by the out of coverage device – all of the signalling is performed between in-coverage UEs and the eNB and new measurements are performed by UEs in coverage).
3. Conclusion 
In this contribution we have compared 2 potential approaches to handling measurements for relay selection, and mobility. Based on the initial analysis we have the following proposal:
Proposal: Relay selection, configuration and control should be based on performing measurements of the out of coverage UE, by in coverage UEs, and controlled entirely by the network (i.e. no new measurements, measurement reporting, handover signalling or reselection is required by the out of coverage device – all of the signalling is performed between in-coverage UEs and the eNB and new measurements are performed by UEs in coverage).
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