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1 Introduction
This paper discusses necessity of type1 and type2 resources. 
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
2.1 Necessity of Type1 resource
RAN2 agreed that Transmission of discovery messages should be supported in IDLE mode. Then it is straightforward that UE obtains the resources for transmission in idle from system information. 
Note that even though the need of Type1 may seem obvious, considering the transmission of discovery signal in RRC_IDLE, there is another means to enable transmission of D2D in RRC_IDLE without Type1 resources. For example, network can only provide Type2 resources in RRC_CONNECTED and UE can use the resources in RRC_IDLE. 

Type1 resource is a non-UE specific resource, and this implies that type1 resources can be signalled to UE via broadcast in system information. This broadcast system information can be utilized for various purposes, e.g. upon selecting a cell, UE uses the information in the system information to identify radio resources authorised for transmission of D2D discovery signal. Therefore it is not trivial to have the following proposals: 

Proposal 1
Type 1 resource is introduced. 
Proposal 2
Type 1 resource is broadcast in system information, i.e. Type1 resource is a cell specific resource. 
The applicable RRC state of Type1 resource is discussed in R2-134175 [1]

2.2 Necessity of Type2 resources

It is true that if Type1 becomes applicable in RRC_CONNECTED as well as RRC_IDLE, then the necessity of Type2 is less essential. However, we observe some benefit of having type2 resource:

· 
Serving cell can optimize usage of D2D radio resources to minimize inter-cell discovery signal resource collision by coordinating D2D transmissions with neighbour cells, e.g. by considering D2D radio resources used in neighbour cell for discovery signal transmission.

· 
When two UEs are in proximity in the same cell, network can have opportunities to optimize the ratio of successful discovery between them by properly configuring Type2 radio resources to either or both of them. (but we doubt this opportunities for two UEs in different cells)
So it seems somewhat beneficial to introduce Type2 resources. When it comes to the choice between Type2a and Type2b, type2a seems to have very limited benefit compared to Type2b for the reasons:

· 
It is very unlikely that discovery is successful by “one shot” transmission of discovery signal due to resource collision/possible interference/only except for the case the two UEs are in proximity and network can exactly configure the exact resource for transmission and reception for those UEs. Usually multiple transmission may be required to ensure successful discovery even for UEs in reasonable proximity. 

·  
Type2a causes higher control signalling than Type2b, while the benefit is not clear.

· 
Even though Type1 can incur shorter delay to transmit discovery signal, our view is that delay is not critical in most of discovery applications. Type2 can provide sufficient short delay which is suitable for considered applications of D2D discovery.  
Proposal 3
if Type2 resource is introduced, only Type2b resource is introduced in Rel-12.

The applicable RRC state of Type2 resource is discussed in R2-13xxxx [1]

3 Conclusion

Proposal 1
Type 1 resource is introduced. 
Proposal 2
Type 1 resource is broadcast in system information, i.e. Type1 resource is a cell specific resource. 

Proposal 3
if Type2 resource is introduced, only Type2b resource is introduced in Rel-12.
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