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1 Introduction

In last RAN1 meeting, the following working assumptions were agreed:

· Define general and public safety specific scenarios

· General scenarios for in NW coverage

· Applicable for both public safety and non-public safety

· One additional public safety specific scenario for out of NW coverage and partial NW coverage cases

In this contribution, we provide some aspects to be considered for D2D evaluation.
2 General scenarios
2.1 Performance metrics
For the D2D discovery, the following metrics can be considered [1]:
· The ratio of discovered UEs as a function of the D2D distance
· The ratio of discovered UEs as a function of the time
· Throughput loss of cellular link due to interference from D2D discovery and/or resources used by D2D discovery

· Resource overhead
· Power consumption
For the D2D communication, evaluation can include the following metrics [1][2]:
· Throughput of D2D communication as a function of the D2D distance
· Throughput of D2D communication as a function of the resources used by D2D communication
· Throughput of cellular link with and without D2D communication
Cellular throughput and interference from/to cellular link is not relevant to public safety as only the public safety spectrum is used for public safety ProSe [3]. Furthermore reliability and robustness is more important than throughput for public safety.
2.2 Aspects to be considered for evaluation
Cellular uplink or downlink resources could be used by D2D discovery and communication. When downlink resources are used for D2D link, D2D TX UE would cause severe interference to cellular UE and D2D RX UE would receive interference from cellular downlink. On the other hand, when uplink resources are allocated for D2D link, D2D RX UE would suffer from high interference from cellular UE and eNB may receive interference from D2D TX UE. Since uplink traffic is lower than downlink and cellular link should be prioritized over D2D link, it is desirable to use cellular uplink resources for D2D discovery and communication.
Proposal 1: Use cellular uplink resources for D2D discovery and communication.
Resources used by D2D link can be shared with cellular uplink or assigned separately within system bandwidth. When dedicated resources are allocated for D2D link, there will be no interference from/to cellular uplink. Moreover, spatial reuse of resource will be done among D2D UEs within D2D dedicated resources. When D2D resources are shared with cellular link, cellular uplink would have interference from/to D2D link. Whole system bandwidth, however, could be reused by D2D link, which may increase spectral efficiency. 
D2D discovery will use smaller resources than D2D communication. Detection reliability is important to D2D discovery. Thus, it is preferable for D2D discovery to assign dedicated resources. For D2D communication, spectral efficiency is one of important things and eNB may control interference from D2D link to cellular link and interference from cellular link to D2D link. Therefore, it may be beneficial for D2D communication to assign resources shared with cellular link.

Proposal 2: Assign dedicated resources for D2D discovery and shared resources with cellular link for D2D communication.
3 One additional public safety specific scenario
3.1 Performance metrics
The UE in out of NW coverage needs to be synchronized before the UE transmits and receives. It is necessary to define a metric to evaluate synchronization performance. This metric can be CDF of time taken to synchronize with other UEs [1].
3.2 Aspects to be considered for evaluation
D2D operation in partial NW coverage
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Figure 1: Deployment scenarios for public safety
As shown in Figure 1, in partial NW coverage scenario, one UE (UEa) of D2D pair is within NW coverage and the other (UEb) is outside NW coverage. As the UEa can receive control information from the network, UEb may have control information from the network via UEa. This approach makes UEa and UEb be within NW coverage effectively. On the other hand, a pair of D2D UEs in partial NW coverage can be operated as these UEs are in out of NW coverage. This approach loses some possible gains from the operation within NW coverage. Before partial NW coverage is evaluated, it is beneficial to clarify the D2D operation in partial NW coverage. 
Proposal 3: Clarify the D2D operation in partial NW coverage.
Synchronization
In outside NW coverage scenario, D2D UEs can be operated in either a synchronous way or asynchronous way. What the term “synchronous way” means that PS UEs have the same knowledge on frame timing. It can be viewed as network synchronization. On the other hand, “asynchronous way” stands for packet synchronization only between two PS UEs. If SC-FDMA/OFDMA is used for D2D transmission, network synchronization is not optional but mandatory. It may be acceptable to assume that there is as least one PS UE which has a capability to receive GNSS (Global Navigation Satellite System) signal. Though mechanism for network synchronization is required, PS UEs can be operated in a synchronous way in out of NW coverage.
Proposal 4: Assume that PS UEs can be operated in a synchronous way in out of NW coverage.
Number of hops
In out of NW coverage scenario, it is worthwhile to support multi-hop communication. Then the number of hops of the optimum performance, N_hop, needs to be specified. Note that multi-hop communication is not limited upto N_hop, because there is no need to exclude best-effort communication with more than N_hop hops.
Proposal 5: Decide the number of hops of the optimum performance in out of NW coverage.
4 Conclusion
We have discussed some aspects to be considered for D2D evaluation. In summary we have the following proposals:
· Proposal 1: Use cellular uplink resources for D2D discovery and communication.
· Proposal 2: Assign dedicated resources for D2D discovery and shared resources with cellular link for D2D communication.
· Proposal 3: Clarify the D2D operation in partial NW coverage.
· Proposal 4: Assume that PS UEs can be operated in a synchronous way in out of NW coverage.
· Proposal 5: Decide the number of hops of the optimum performance in out of NW coverage.
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