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1. Introduction

The resource allocation for D2D discovery has been discussed for several meetings. The conclusion on discovery resource pool configuration in RAN1#78 meeting is listed below.
Agreements:

· From the UE perspective, at any given time instant, up to 4 discovery transmission pools can be independently configured, each of which may be configured for either of the discovery types.
Although multiple transmission resource pools can be configured for type 1 or type 2B discovery, it is unclear how to use the multiple pools or select among them. In this contribution, we further discuss the allocation and selection of transmission resource pool for discovery.
2. Discussion
It was agreed that up to 4 discovery transmission pools can be respectively configured for either type 1 or  type 2B discovery. One motivation to introduce multiple resource pools is to support different discovery ranges. D2D UEs with large discovery range can transmit signal in different resource pools to avoid the performance loss of those with small discovery range. However, it would be hard for eNB to allocate the pools if it is not aware of the number of UEs with different discovery range. The resource efficiency would be a problem without appropriate resource allocation among different pools. Also, the difference in transmit power of UEs with different discovery ranges is not expected to be large considering the restraint on UE RF. Multiplexing of discovery signal with different ranges in the same resource pool would not lead to significant performance loss. The requirement to allocate multiple resource pools for different discovery ranges is unclear.
For type 1 discovery, allocation of multiple Tx resource pools could be beneficial in another scenario. In case of insufficient discovery resources for a mass of D2D UEs, the number of transmitting UEs as well as the interference could be lowered by dividing the discovery resource pool into multiple resource pools, e.g. with longer discovery period. Different resource pools can be configured with different offsets/periods. Each D2D UE can select one of the resource pools for discovery signal transmission, and receive discovery signal in all of the resource pools. Some UEs with higher priority may be allowed to transmit in all the resource pools. For other D2D UEs, the selection of resource pool can be random or based on a D2D-related ID of D2D UE. The former is simpler and preferred. In contribution [1], we show that this type of resource allocation mechanism can improve the discovery performance significantly when the discovery resources are limited considering the number of D2D UEs.
For type 2B discovery, Tx resource pool should also be defined for UE to perform inter-period time-frequency hopping for the first transmission within one period. Multiple resource pools can also be configured by eNB via SIB for similar purpose as type 1 discovery. Since type 2B discovery is only allowed for RRC_CONNECTED UEs, it is straightforward that the index of the Tx resource pool for resource hopping among the multiple pools is indicated to UE via UE-specific signaling, similar to the resource index for transmission. eNB can select an appropriate resource pool for each UE to control the interference within each resource pool.
Proposal 1: For type 1 discovery, each D2D UE randomly selects a resource pool for transmission if multiple Tx resource pools are configured.
Proposal 2: For type 2B discovery, eNB configures one of the Tx resource pools for inter-period hopping of each Tx UE if multiple Tx resource pools are configured
3. Conclusion 
In this contribution, we discuss the allocation and selection of the resource pool for discovery signal transmission including both type 1 and type 2B discovery. The agreed resource selection mechanism to acquire transmission resource within Tx resource pool can be reused for resource pool selection with following proposals:
Proposal 1: For type 1 discovery, each D2D UE randomly selects a resource pool for signal transmission if multiple Tx resource pools are configured.

Proposal 2: For type 2B discovery, eNB configures one of the Tx resource pools for inter-period hopping of each Tx UE if multiple Tx resource pools are configured
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