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1. Introduction

In the study item description (SID) of device to device (D2D) communications [1], there are 2 functional scenarios as direct communication and discovery. Additionally, 2 application scenarios which are general scenario and public safety scenario are considered. In the public safety scenario both the discovery and direct communication are supported, but for general scenario only the discovery is applicable. 
From this understanding, we can observe that the discovery can be an independent functionality (e.g. in general scenario) or a preceding functionality of direct communication (e.g. in public safety scenario). It may imply 2 types of discovery as (1) pure discovery and (2) discovery for communication. The design requirements of these 2 types of discovery might be different. For example, since communication is not needed in the pure discovery scenario, synchronization between transmitter and receiver may not be necessary. But for the discovery for communication scenario, it is preferred to achieve synchronization in the initial discovery stage. 
Observation 1: The mechanisms for pure discovery and discovery for communication might be different.

Proposal 1: Considering 2 types of discovery as (1) pure discovery and (2) discovery for communication.
For the second type of discovery (i.e. discovery for communication), we consider it shall be integrated into the connection setup procedure and thus submit our view to section 7.2.8.1 as R1-133263 [2] and R1-133262 [3]. In this contribution we consider the first type of discovery (i.e. pure discovery).
In our opinion, the issues on pure discovery include at least the following.

(a). Procedure: A discovery procedure that UEs can follow to find each other.
(b). Signal: Signals those UEs can transmit and receive to find each other.
(c). Resource: Resources on which the signals are transmitted.

In the last (RAN1 #73) meeting, on the issues of procedure and resources we achieve some agreements.

· At least the following two types of discovery procedure are defined for the purpose of terminology definition for use in further discussions/studies (note that these definitions are intended only to aid clarity and not to limit the scope of the study):

· 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
· Note that further details of how the resources are allocated and by which entity, and of how resource for transmission are selected within the allocated resources, are not restricted by these definitions.
Hereafter, we consider the designs of pure discovery for both the general scenario and public safety scenario under network coverage; we also consider the outside network condition for the public safety scenario. We start from a possible procedure and try to find the design rule for discovery signal and discovery resources.
2. General Scenario
In current SID [1], the discovery for general scenario is supported only for UEs which are within the network coverage. It implies that, in general scenario all the transmissions and resources for discovery shall be controlled by the eNB.

The discovery procedure can be initiated by the eNB or by the UE (i.e. either for the UE wants find others or the UE wants to be found). To reduce additional interference and to avoid redundant discovery, even the discovery procedure is initiated by the UEs, they need to send a message to the eNB to ask for the permission of discovery and the resources to transmit discovery signal.
Observation 2: It seems the discovery procedure can be initiated by the eNB or by the UEs, but in both conditions all the transmissions are controlled by the network.
When the discovery procedure is initiated by the eNB or the eNB receives a message from the UE asking for discovery permission, it sends a command to the UEs which are required to send the discovery signals. This command indicates the time and frequency resources on which the discovery signal is transmitted, and the parameter (e.g. signature) to generate the discovery signal. The eNB also send a command to the UEs which are required to receive the discovery signals. This command indicates the time and frequency resources on which the discovery signal shall be received, the signature of the discovery signal to be received and the information about the received discovery signal (e.g. received power) that the eNB wants to know. After one UE receiving a discovery signal with matched signature, it sends a report to the eNB indicating the relevant information obtained from the discovery signal. The discovery procedure is completed when the eNB receives this report.
From the above example, we consider the resource for discovery signal should be configured by the eNB. Since every UE is half-duplicate, for one UE the transmission time and reception time shall be different from other UEs. It implies that, at least the timing resource is UE-specific. On the other hand, defining a fixed set of resource in the specifications indeed reduces the signaling overhead. So, we consider both type 1 and type 2 resource allocation should be adopted. 
Proposal 2: In general scenario, both type 1 and type 2 resource allocation should be adopted.

For the discovery signal design, since in the pure discovery scenario there is no need of synchronization, the discovery can be a short beacon or reference signal such as the CSI-RS in Rel. 11.
3. Public Safety Scenario
In current SID [1], the discovery for the public safety scenario is supported both for UEs in the network coverage and outside the network coverage. When all UEs are in the network coverage, they could follow the same design mentioned above in general scenario. We then consider the cases that there are at least some UEs are outside the network coverage. It can be separated into the following conditions.
Condition1: The discovery procedure is initiated by the eNB or by the UE inside the network coverage.

Condition2: The discovery procedure is initiated by the UE outside the network coverage.
For condition 1, the design is similar to the case in general scenario but with 2 differences. The first difference is, the discovery signal sent by UEs inside the network coverage should be received by UEs which are outside the network coverage and thus have no idea about the resource to monitor. So a fixed set of resources might be useful for the UEs outside the network coverage. 
For condition 1, the second difference is, when the UE outside network coverage receives the discovery signal it cannot send a report to the eNB. Actually, the only thing it can do is to broadcast a responding signal on a set of resources. The UE which sends the discovery signal needs to receive this responding signal and to understand it is corresponding to the discovery signal it sent. It means the set of resources on which the responding signal is transmitted should be known both at the UE transmitting the discovery signal and at the UE receiving the responding signal. A possible way to realize this is type 1 resource allocation.  To let the UE receiving the responding signal understands which is corresponding to the discovery signal it sent, a correspondence between the signature in the responding signal and the signature in the discovery signal is useful.
Proposal 3: In public safety scenario, the type 1 resource allocation should be adopted.
Proposal 4: Correspondence between the signature in the responding signal and the signature in the discovery signal is useful.
Due to the UEs inside the network coverage are half-duplex and cannot transmit the normal UL and receive the responding signal simultaneously. The eNB needs to avoid scheduling the normal UL on the set of resources on which the responding signal is transmitted. 
Observation 3: The eNB needs to avoid scheduling the normal UL on the set of resources on which the responding signal is transmitted.
For condition 2, the discovery procedure is initiated by the UE outside the network coverage and thus it just sends the discovery signal. Again a fix set of resource and on which the discovery signals can be transmitted is useful, as they are known by the UEs sending and by the UEs monitoring the discovery signal. Furthermore, in this case the discovery signal should be transmitted periodically or several times since other UEs may not be able to monitor the discovery resource all the time due to their normal UL transmissions. 
Observation 4: For UEs outside the network coverage the discovery signal should be transmitted periodically or several times.
When one UE receives a discovery signal, it sends a responding signal. Both the resource on which the responding signal is transmitted and the signature in the responding signal should correspond to the discovery signal it received and/or the resource on which the discovery signal is transmitted.
Proposal 5: Correspondence between the resources on which the responding signal is transmitted and the signature/resource of the discovery signal is useful.
4. Conclusion
In this document we have 4 observations and 4 proposals as follows.
Observation 1: The mechanisms for pure discovery and discovery for communication might be different.

Observation 2: It seems the discovery procedure can be initiated by the eNB or by the UEs, but in both conditions all the transmissions are controlled by the network.
Observation 3: The eNB needs to avoid scheduling the normal UL on the set of resources on which the responding signal is transmitted.

Observation 4: For UEs outside the network coverage the discovery signal should be transmitted periodically or several times.
Proposal 1: Considering 2 types of discovery as (1) pure discovery and (2) discovery for communication.
Proposal 2: In general scenario, both type 1 and type 2 resource allocation should be adopted.
Proposal 3: In public safety scenario, the type 1 resource allocation should be adopted.
Proposal 4: Correspondence between the signature in the responding signal and the signature in the discovery signal is useful.
Proposal 5: Correspondence between the resources on which the responding signal is transmitted and the signature/resource of the discovery signal is useful.
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