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1. Introduction

In RAN1 #73 meeting, on the issues of discovery procedure and resources allocation the following agreements are achieved.

	· 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.


Obviously, for UEs outside the network coverage, Type1 resource allocation is necessary for UEs to send the discovery signal. For UEs inside the network coverage, Type2 resource allocation can be used to reduce interference at a cost of signaling overhead. Therefore, we consider that a set of resources shall be defined in the specification, and thus UEs outside the network can use those resources to send the discovery signal. Furthermore, each resource which can carry discovery signal could be indexed and thus the eNB can configure discovery resource for UE inside the network coverage.
Observation 1: Define a set of resource in specification and index them, then both Type 1 and Type 2 resource allocations can be realized.
In this document we suggest that the resource defined in the specification may need to be further separated into 2 categories, and each resource in one set corresponds to a resource in another set.
2. Two sets of resources
The idea to propose 2 sets of discovery resource is that, after one UE transmits discovery signal it may wait for some responses. However, what resources shall it monitor and how does this UE know the received response is corresponding to the discovery signal it sent. 
Due to this challenge, we consider a possible solution is to define 2 sets of resources in which one resource may indicate the time, frequency and even the signature for one discovery signal. Each resource in the second set corresponds to one resource in the first set. Via this way, when one UE wants to send discovery signal it select a resource from the first set (if no further signal when this UE is outside network coverage). And then it monitors the resource defined in the second resource set which corresponds to the resource it selected in the first set. When it received a response using a resource in the second resource set (e.g. including time, frequency and signature) that corresponds to the resource it selected in the first set to send the discovery signal, it understand this response corresponds to the discovery signal it sent.  
Proposal 1: Define at least 2 sets of discovery resources in the specification and each resource in the second resource set corresponds to one resource in the first resource set.
3. Example
Considering a case in which 2 sets of resources are defined for UE to send and to receive the discovery signal. Assuming there are 10 resource elements in each of the 2 resource sets. If we use random access preamble as discovery signal, each resource element could contain a random access sequences, a time instant and a frequency band. Each resource element in the second resource set corresponds to a resource element in the first resource set.
When a first UE wants to be discovered but find it is outside the network coverage, it selects a resource element from the first resource set and sends a discovery signal based on it. After that, this UE monitors the response which shall be based on the resource element in the second resource set that corresponds to the resource element it just use to send the discovery signal.
On the other hand, when another UE receives a discovery signal, it checks if this discovery is based on the resource elements in the first resource set. If it is, it can send a response based on the resource elements in the second resource set.
When the UE sending discovery signal receives the response and find it is based on  the resource element in the second resource set that corresponds to the resource element it used to send the discovery signal. It understands that it has been found.
4. Conclusion
In this document we have 1 observation and 1 proposal as follows.
Observation 1: Define a set of resource in specification and index them, then both Type 1 and Type 2 resource allocations can be realized.
Proposal 1: Define at least 2 set of discovery resources in the specification and each resource in the second resource set corresponds to one resource in the first resource set.
5. Reference

[1] RP-122009, “Study on LTE Device to Device Proximity Services”.
PAGE  
2/2

