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1. Introduction
There are two types of discovery signal in terms of resource allocation.

· 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
2. Operation in Type 2 resource allocation
As described in Section 1, resources for discovery signal transmission can be allocated on a per UE specific basis, which refers to Type 2 resource allocation.
Basically, UEs in network coverage can be controlled by eNB dynamically in case that a UE stays in the mode of RRC_CONNECTED, the control may be in effect for a certain time duration even in case that a UE enters the mode of RRC_IDLE. Therefore, it is natural for the eNB to allocate a proper set of resource to each transmitter UE for D2D discovery in coverage. 
In particular in Type 2B case the resource allocation is done in semi-static manner by eNB. As a method of semi-static resource allocation from the eNB, i.e. Type 2B, the mechanism used for LTE UL SPS can be reused; this means that the eNB semi-statically allocates the D2D resource to a transmitter UE, e.g. via RRC signal and is able to control the D2D transmissions (e.g., resource re-allocation, instantaneous power control) in a dynamic manner by (E)PDCCH. 
Proposal 1: Resource allocation for type 2B discovery is based on the resource reservation mechanism used for UL SPS.
If resource pool configuration for receiver UE is used for both Type 2 and Type 1 and the same transmit timing is applied to both Type 1 and Type 2, then the resource pool configuration can be implemented by a single format of RRC signal regardless of resource allocation types. For this, it should be assumed that only one of both types is valid at a certain subframe. 
Proposal 2: Resource pools for both types can be indicated by single RRC signal. 
Another consideration point for Type 2B discovery is half duplex problem that is also an issue for Type 1 discovery. A predetermined time resource hopping method in each discovery period in [1] and a predetermined hopping pattern (by changing the frequency-domain order to the time-domain order in each period in [2]) were proposed to minimize the number of required discovery periods (until a certain UE has different transmission timing from all other UEs at least once). However, these resource hopping methods may not resolve the half duplex problem in case of arbitrary resource configurations. 
To address the half duplex problem simply, a random muting can be applied to listen to the other UE’s discovery signal. The loss of opportunity for the muting period can be compensated by using type 1 resource. For example, if a UE mutes in a certain resource in Type 2B discovery resource area to listen other UE’s discovery signals, this UE becomes eligible to use the Type 1 resource to recovery the loss of transmission opportunity. For the purpose of resolving half duplex problem properly, it seems that a UE should be able to use either Type 1 or Type 2 resource region at a certain subframe if resource switching condition is met. 
Proposal 3: Random muting can be applied to resolve half duplex problem in D2D discovery. The reduced transmission opportunity for the muting resource can be compensated by using the other type of discovery resource allocation. 

It is generally understood that the eNB signals information necessary for D2D signal reception. The same mechanism can be used to support the inter-cell D2D. By using a non-standardized inter-cell coordination, the serving cell learns the time/frequency location of the resource pool used for each D2D operation in a neighbouring cell as well as the related parameters. Then it signals this information so that UEs associated with it are able to receive D2D signals transmitted from the neighbouring cell. Details on inter-cell operation refer to our companion contributions in this meeting [3].
Proposal 4: For the inter-cell D2D operation, the serving cell learns the time/frequency location of the resource pool used for each D2D operation in a neighboring cell as well as the related parameters, by using a non-standardized inter-cell coordination.

3. Conclusion
Proposal 1: Resource allocation for type 2B discovery is based on the principle used for UL SPS.
Proposal 2: Resource pools for both types can be indicated by single RRC signal.
Proposal 3: Random muting can be applied to resolve half duplex problem in D2D discovery. The reduced transmission opportunity for the muting resource can be compensated by using the other type of discovery resource allocation. 

Proposal 4: For the inter-cell D2D operation, the serving cell learns the time/frequency location of the resource pool used for each D2D operation in a neighboring cell as well as the related parameters, by using a non-standardized inter-cell coordination.
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