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Discussion
1 Introduction
This paper discusses the possible issue of greedy transmission of D2D discovery signal. 
2 Discussion
At RAN1#73b, three types of D2D discovery were introduced:

· 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
Issue description: it would be undesirable if a case happens where malicious or greedy UE transmits discovery signal too often than normal, as shown in Figure1 where UE2 occupies much more resources than UE1 for D2D discovery signal transmissions. This UE would exhaust radio resources for D2D discovery transmission, and will cause increased collision probability of discovery signals.  
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Figure1. Resource usage by two UEs for D2D discovery signal transmissions

This issue may need more attention when Type1 resource is used. If UE is configured with Type1 radio resources, the actual radio resource to use is determined by UE itself within allowed resource pool. So with Type1 resource, such an undesirable case may happen if network cannot properly configure the Type1 resource. With Type2b resources, such case might happen if period of persistent allocation is long but the impact seems much less severe though. 
From network point of view, it may be seen unfair if a certain UE consumes even more resources than other UEs for transmission of discovery signal. Furthermore the amount of radio resources used for discovery signal transmission may be relevant with charging or differentiation of subscription policy of operator. 

However, it is not clear how type1 resource is exactly reserved by network and how UE determines its radio resources to use for transmission of discovery signal among the resources. Those are more relevant with Type1 resource allocation method that is to be designed in RAN1, and therefore it is difficult to evaluate how serious such an undesirable case is. 
From protocol perspective, what RAN2 could consider is to give network control of resource amount to which UE is allowed for transmission of D2D discovery signal. One simple approach is that network is able to place an upper bound to the amount of D2D radio resource towards one UE. Then the freedom of resource selection and transmission opportunities from UE side should be upper-bounded as that much. If rule based resource selection is performed, such upper-bound needs to be incorporated into the rule. 
Proposal 1
A means to prevent greedy transmission of D2D discovery signal (so occupying too much resource) should be applied for resource selection mechanism. 
3 Conclusion

Proposal 1
Discuss network controllability to upper-bound the amount of radio resources that UE is allowed to use for D2D discovery signal transmissions. 

Upper- bounding the amount of radio resources which UE is allowed to use for D2D discovery signal transmissions within predefined time could be considered. 
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