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1 Introduction

In last RAN1 meeting, following conclusions on the basic D2D operations were reached [1]:

· It is assumed that D2D operates in UL spectrum (in the case of FDD) or UL subframes of the cell giving coverage (in the case of TDD except when out of coverage)
· It is assumed that D2D transmission/reception does not use full duplex on a given carrier
Furthermore, two types of discovery procedure were defined as follows [1]:

· Type 1: a discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basis

· Note: Resources can be for all UEs or group of UEs

· Type 2: a discovery procedure where resources for discovery signal transmission are allocated on a per UE specific basis

· Type 2A: Resources are allocated for each specific transmission instance of discovery signals

· Type 2B: Resources are semi-persistently allocated for discovery signal transmission
In this contribution, we provide several design aspects for D2D discovery procedures.
2 Discussion
Type 1 and Type 2 discovery procedures are categorized according to their resource allocation methods. Type 1 discovery procedure is applicable to both public safety and general scenario use cases since eNB may or may not be involved in this procedure. On the other hand, Type 2 discovery procedure is relevant only to general scenario since an UE specific resource shall be allocated by eNB.
2.1 Type 1 discovery procedure
Type 1 discovery procedure is shown in Figure 1 where the UE1 represents the UE which transmits discovery signal and the UE2 represents the UE which receives discovery signal. 
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Figure 1: Type 1 discovery procedure
Resource selection
In Type 1 discovery procedure, a set of resources for discovery signal could be pre-configured or informed by eNB depending on the use cases. The UE1 is required to select an UE specific resource from the set of resources. The UE2 may perform blind decoding for the set of resources. One of design aspects in Type 1 discovery procedure is the method of resource selection for discovery signal. Following methods of resource selection may be considered: 

· Method 1: Random selection 

· Method 2: Resource selection based on a hash function
· Method 3: Resource selection based on physical sensing

Proposal 1: Study on the method of resource selection for discovery signal.
UE measurement capability
After the UE2 decodes discovery signal from the UE1, the UE2 may or may not transmit discovery report depending on the use cases. For the case where the UE2 transmits discovery report, this discovery report could be transmitted to the UE1 or eNB. It may be required to define new UE measurement capabilities of discovery signal depending on the information which is included in the discovery report. Received power and propagation delay of discovery signal are possible candidates for the UE measurement capabilities of discovery signal.
Proposal 2: Study on the UE measurement capabilities of discovery signal.
2.2 Type 2 discovery procedure
Figure 2 shows Type 2 discovery procedure where eNB informs the UE1 and UE2 of an UE specific resource. Although a discovery request is not depicted in Figure 2, Type 2 discovery may include the case where UE1 or UE2 sends the discovery request to eNB. Similar to Type 1 discovery procedure, the UE2 may or may not transmit discovery report, after the UE2 decodes discovery signal. For the case where the UE2 transmits discovery report, this discovery report could be transmitted to the UE1 or eNB. 
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Figure 2: Type 2 discovery procedure 
Measurement request/report
It may be beneficial that the UE1 reports some information to eNB in order to assist eNB to inform the UE1 of transmission assignment. With the measurement report, eNB may have some knowledge on resources that provide high link quality. Furthermore, eNB could avoid resources that may cause strong interference to other UEs and eNB could set transmit power of discovery signal. Measurement request may be required to trigger UE for measurement report. One of design issues is what information is included in the measurement report. Following information may be considered for measurement report:
· Preferred resources
· Undesirable resources

· Received power of preferred/undesirable resources

Proposal 3: Support measurement report and measurement request in discovery procedure.
Proposal 4: Study on the information that shall be included in the measurement report.
Transmission/Reception assignment
Transmission/reception assignment may have other information as well as an UE specific resource allocation. The UE1 transmits discovery signal according to the transmission assignment and the UE2 receives discovery signal according to the reception assignment. Reception assignment may not be notified to the UE2 depending on the use cases. When the reception assignment is not notified to the UE2, UE2 may perform blind decoding for a set of resources. It is necessary to define what information shall be included in the transmission/reception assignment. Following information may be considered for the transmission/reception assignment:
· Resource allocation

· Transmission format

· Transmission power

· Scrambling information

· Number of transmissions

Proposal 5: Study on the information that shall be included in the transmission/reception assignment.
3 Conclusion

We have discussed design aspects for D2D discovery procedures. In summary we have the following proposals:
· Proposal 1: Study on the method of resource selection for discovery signal.
· Proposal 2: Study on the UE measurement capabilities of discovery signal.
· Proposal 3: Support measurement report and measurement request in discovery procedure.

· Proposal 4: Study on the information that shall be included in the measurement report.
· Proposal 5: Study on the information that shall be included in the transmission/reception assignment.
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