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1 Introduction

In last meeting, we agreed to support UE randomly selecting Type1 resource for discovery as the baseline.
Agreements:
· Baseline: For each discovery period, a UE can transmit on a randomly selected discovery resource
· When in-coverage, discovery period and amount of discovery resource(s) are configured by eNodeB
· Other schemes can be considered later
Currently, we have basic concept for implement resource allocation and resource selection on Type1 resource. Since both resource allocation and resource selection become clear, we shall start to consider the further details about both.
2 Dynamically adjust Type1 discovery resource allocation
The central node shall be responsible for allocating discovery resource for D2D UEs. There are two alternatives mentioned in [2] for allocating resource. 
Alt.1. The central node provides a fixed size resource for all D2D UEs. (e.g. 1% network resource)
Alt.2. The central node dynamically adjusts size of discovery resource according to the actual need.

Considering what usage we are trying to support in rel-12 is public safety, the Alt.1 may be good enough for supporting public safety cases like partial coverage or out-of-coverage. However, there is resource waste problem for fixed size resource alternative and we can also foresee that Alt.1 is an inefficient way for allocating resource to large amount of UEs for in-coverage case. Since we may only need to support adjustable resource allocation for in-coverage case and eNB is the central node for in-coverage case, we think eNB is capable to adjust resource allocation for Type1 resource.
Observation 1: eNB is capable to adjust amount of Type1 discovery resource for in-coverage case. 
For achieving Alternative2, central node shall have enough information for help it to do the proper decision for resource allocation. Since what eNB knows about Type1 resource is limited, we can consider asking D2D UEs to provide information, which eNB lacks of, to eNB for helping eNB to make the decision. The information provided to eNB can be the load of discovery resource derived from each UE’s monitoring result or other representative information.
Proposal 1: D2D UEs shall report information for helping eNB to do proper adjustment for Type1 discovery resource. 
For in-coverage case, we shall consider who shall report information to eNB before what information shall be reported. The reason is the content or format of reporting information changed with who shall report. For example, if all D2D UEs need to report, then the information is better to be small for limiting the cost. If only part of D2D UEs need to report, then the information can provide more contents under the same cost. For issue who shall report, there are only two choices.
1. All D2D UEs

2. Part of D2D UEs

If all D2D UEs need to do information report, central node can have more precise information to easily make a good decision. However, the drawback will be receiving a lot of duplicate information from all D2D UEs, because D2D UEs normally gathers in some special locations (e.g. station, mall or on fire place). And all D2D UEs need to report means that all D2D UEs need to back to RRC_CONNECTED mode. The D2D UE’s will cost more power consumption and signaling overhead. 
If only part of D2D UEs need to report and those D2D UEs are representative, theoretically the cost of reporting information shall be smaller than all D2D reporting case. However, we shall make an effort for defining a rule for deciding whether a UE shall report or not and also what shall be reported. The rule shall define a specific group of D2D UEs for reporting. The group of UEs can be only D2D UEs in RRC_CONNECTED state, stationary UEs, D2D UEs triggered some events, …. And the group of UEs shall be able to provide enough information to eNB for helping eNB to understand the condition of Type1 resource.
Since the cost of part of D2D UEs reporting case can be much lower than all D2D UEs reporting case, we shall start from defining rule for deciding whether a D2D UE shall report or not and what information need to be reported.

Proposal 2: Only part of D2D UEs shall report information for helping network to adjust Type1 resource allocation. And the rule for deciding whether a D2D UE shall report or not and what information shall be reported are FFS.
3 Method for improving discovery resource efficiency
In above section, we introduce a direction, adjustable resource allocation, for handling D2D UEs increasing case. When more and more D2D UEs show up, eNB can enlarge discovery resource for sustaining discovery successful rate. However, network cannot unlimitedly provide resource for D2D discovery. Therefore, it is better to also consider a way for increasing discovery resource efficiency.
There are multiple possible ways for sustaining discovery successful rate without enlarging resource pool. One possible solution is defining resource selection rule for D2D UEs. The rule can be limiting a discovery signal transmission with probability [3]. By reducing amounts of discovery signal in one period, the probability of resource collision is reduced and all D2D UEs still can have endurable discovery performance even when resource is shortage. There may be other possible way for achieving the same purpose. (e.g. adjusting other parameters of discovery signal like transmission times, power, …)
Proposal 3: Further study possible ways for improving Type1 discovery resource efficiency without increasing amount of discovery resource.
4 Conclusion
In this contribution, we propose two directions for further study for helping central node to provide better service on Type1 resource. One direction is studying how to increase/decrease discovery resource based on system load. Another direction is studying other possible ways for improving resource efficiency.
Proposal 1: D2D UEs shall report information for helping eNB to do proper adjustment for Type1 discovery resource. 
Proposal 2: Only part of D2D UEs shall report information for helping network to adjust Type1 resource allocation. And the rule for deciding whether a D2D UE shall report or not and what information shall be reported are FFS.
Proposal 3: Further study possible ways for improving Type1 discovery resource efficiency without increasing amount of discovery resource.
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