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Introduction
During RAN1 #73, two kinds of resource allocation mechanism for D2D discovery were identified for the purpose of terminology definition for use in further discussions/studies:
· 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
During RAN1 #74, both synchronous and asynchronous cells deployments have been considered and the corresponding two options for inter-cell discovery wereproposed:

· By directly or indirectly achieving information about the other cell synchronization reference timing 

· By decoding/detecting asynchronous discovery messages/signals without necessarily prior knowledge of the associated message/signal’s synchronization

We proposed a two-stage D2D discovery procedure with discovery signature for detection and discovery channel for UE identity and verification in [1].  The performance results of the discovery channel are shown in  [2]. In this contribution, we further discuss the resource allocation and procedure design  for D2D discovery.  
Discussion 
· Two-Stage D2D Discovery Signature Design

As we proposed in [1], the D2D discovery should be based on a two-stage mechanism, which comprises primary discovery signature for easy detection/synchronization and secondary discovery signals for about the UE identification related information. The PSS/SSS in LTE is considered for D2D discovery signature and generated in a UE-specific way U-PSS and U-SSS. Resource Allocation is based on Type 1 and Type 2 Discovery Procedure.
Two types of discovery procedures, Type 1 and Type 2, were defined for illustration of  the difference between the types of discovery and resource allocation RA for Type 1 Discovery Procedure

The resources for discovery signal transmission in the Type 1 discovery procedure are allocated on a non UE specific basis. A resource pool is allocated for the discovery signals for group of UEs or all UEs. When UEs are out of network coverage, a default resource pool allocated for discovery signals are provisioned and stored in the device. When UEs launch the discovery procedure, they will randomly select one resource in the resource pool to transmit the discovery signals. The random selection protocol could be a random function or link to D2D UE ID.  
· RA for Type 2 Discovery Procedure

For Type 2 discovery procedure, the resources for discovery signal transmission are allocated on a per UE specific basis.  Type 2 discovery procedure requires a centralized controller to control and allocate the resource for discovery signals.  Type 2 discovery procedure is likely to be used in network coverage scenario. For the resource allocation of the discovery signals for each UE, the eNB needs to first coordinate with other eNBs in the cluster and allocate a UE-specific resource to each UE when the D2D discovery procedure is triggered. 
For both Type 1 and Type 2 modes, the discovery procedure can be implemented in the same cluster for different types of ProSe services.  Some UEs will be configured with selection of discovery resource from resource pool and other UEs will be configured with dedicated discovery resource. Type 1 resource allocation may have higher collision possibility comparing to that of Type 2. One implementation alternative is to have resource allocation strategy based on UE priority.  The network would use Type 2 resource allocation for high priority UEs and Type 1 resource allocation for low priority UEs. The ‘priority’ configuration is an eNB implementation decision. 
· Coordination Consideration for Inter-cell Discovery

For inter-cell discovery procedure, Type 1 discovery procedure does not require coordination of the resource for discovery since the resource pool is designed for all eNBs in the cluster.   For Type 2 procedure, the resource allocation of the discovery signals is coordinated between eNBs. 
Conclusion
In this contribution, we discussed further the resource allocation for D2D discovery signal transmission.  The principles of resource allocation for Type 1 and Type 2 discovery procedures are outlined.  
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