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1. Introduction
In RAN1#74 meeting, D2D synchronization and signal design were discussed for D2D discovery. The followings were agreed for type 1 discovery:
Agreement on Type 1 Discovery:
· Periodic uplink resources are allocated for discovery in a semi-static manner

· For in network allocation can be performed using RRC signaling

· Discovery resources within one period of the allocation are divided into time-frequency resources

· Division can be at least FDM and/or TDM

· UE transmit their discovery signal and receive discovery signals from other UEs subject to half duplex constraint

· Discovery transmissions can use a message of x bits and/or sequences

· Sequences can be based on PRACH, SRS, and/or PSS/SSS

· Configurations using either or both of the message or sequences are FFS

· FFS if the signal transmitted is SC-FDM or OFDM

For other types of discovery, whether all or part of the above agreements can also be adopted should be further studied. As the update of [1], we further discuss the design for different types of discovery in this contribution.
2. Types of discovery procedures
Based on different physical layer discovery procedures, three typical UE-UE discovery types are discussed in this section.
Direct discovery
Direct discovery does not need eNB’s assistant during discovery process. Generally, it is a type 1 discovery where the discovery resources are allocated in a semi-statistic way for a group of UEs. A typical direct discovery process is described here as an example: Firstly, the eNB broadcasts the discovery subframes and/or bandwidth as the discovery resource pool for D2D UEs. Each UE selects specific resource for its discovery signal (so-called discovery resource) from the resource pool. Each discovering UE, who is not aware of the resource information of interested discovery signal, should detect discovery signal in each resource in the broadcasted discovery subframes (except in the transmit subframe). The identification information can be directly carried by the discovery signal via discovery message. Then the discovering UE can discover and identify multiple proximity UEs in different discovery resources. 
Direct discovery can work without any eNB’s assistant except the semi-statistic resource allocation. Hence, this type of discovery can also work in scenarios without network or with partial network by preconfigured discovery resource pool. In addition, since the resources are not coordinated between different UEs, interference may impact the discovery probability if the resource pool is not large enough.
eNB-assistant direct discovery
Different from direct discovery, eNB-assistant direct discovery needs eNB’s assistant during discovery process.  Generally, it is a type 2 discovery where the discovery resource can be allocated for each UE (e.g. by a UE-specific signaling) by eNB. The information of discovery signal (including resource, sequence, format etc) for a UE is informed to the UE and possibly also the discovering UEs. The discovered UE transmits discovery signal in the indicated resource, while the discovering UE detects the signal in the informed resource or in all possible resources if no resource is informed. The discovery result may be reported to the eNB for further operation. The identification information of discovered UE can be obtained from eNB or also be carried by the discovery message. For the latter case, the design of message can be the same as that of direct discovery.
Request-based discovery

For request based discovery, the discovery process involves both request and response process. Typically, the discovering UE transmits a request signal, which may carry its identification information and the information of interested UE. When the discovered UE receives the request signal and confirms that it is the interested UE, it can transmit a response signal in a predefined specific resource which may carry its identification information. The discovering UE detects the response signal in the specific resource to discover the interested UE. If identification information is carried by discovery signal, the request or response signal can also use a discovery message like that of direct discovery. Request based discovery needs more resources for request and response signal.
Each of the above discovery procedure has its advantages and limitation. In SI, we propose to study all these types of discovery procedures for different scenarios. From different scenarios and discovery procedures, the discovery signal design could be independent for optimization of each procedure. However, to simplify the discovery design, it is beneficial to unify the design of discovery signal structure, including signal form, mechanism for synchronization and etc. Different signal designs (e.g. message for direct discovery, but sequence for eNB-assistant direct discovery) will introduce additional effort on design of synchronization, resource allocation, signalling, receiver etc. More details about discovery signal design can be found in our companion contribution [2].
Proposal 1: Unified discovery signal structure is preferred for different discovery procedures.
3. Discovery detection complexity
With different discovery designs, the detection complexity would be different. For example, the detection complexity of eNB-assistant direct discovery with discovery resource information would be much lower than that of direct discovery. For direct discovery, the detection complexity is associated with the size of discovery resource pool and the discovery times in each resource (e.g. for different sequences). During the design of discovery procedure and signal, the detection complexity shall be taken into account.  In order not to significantly increase the UE complexity, the complexity of legacy PDCCH detection (tens of detection in one subframe) can be a reference for discovery design.
Proposal 2: The detection complexity of discovery signal shall be considered in discovery design taking PDCCH detection as reference.
4. Conclusion 

In this contribution, we discuss some potential discovery types for discovery design. These discovery mechanisms are compared in different aspects. We also discuss the detection complexity of discovery signal. The proposals are summarized as follows:
Proposal 1: Unified discovery signal structure is preferred for different discovery procedures.
Proposal 2: The detection complexity of discovery signal shall be considered in discovery design taking PDCCH detection as reference.
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