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1. Introduction
In RAN1 #72bis meeting, simulation assumptions have been agreed. On the basis of agreed simulation assumptions, RAN1 has decided to start to discuss possible enhancements necessary for accommodating D2D communication to LTE network. More precisely, in the current agenda[1] the discussion items are described as

· D2D Discovery
Identify physical layer options and enhancements to incorporate in LTE the ability for devices within network coverage to discover each other in proximity directly in a power-efficient manner. For the purposes of addressing public safety requirements, identify and study the additional enhancements and control mechanisms required to realize discovery outside network coverage. 
· D2D Communication
Identify physical layer options and enhancements to incorporate in LTE the ability for devices within network coverage to communicate directly. For the purposes of addressing public safety requirements, identify and study the additional enhancements and control mechanisms required to realize communication outside network coverage.
 In this contribution, we focus on the D2D discovery function for general use cases and discuss possible ways to manage the radio resources for D2D discovery function. 
2. Discussion about the necessity of eNB assist information
Certain amount of radio resources is used for D2D discovery and communication to realize D2D functionalities. The determination of radio resources used for D2D functionalities can be performed without eNB assist information, i.e. a UE autonomously chooses the time-frequency resources. However, in such cases, UEs are not able to take the network side information into consideration and operators might lose the ability to control not only service quality of proximity services but also the one of cellular networks. With the consideration described above, eNB assistance for the allocation of D2D radio resources is necessary to a certain extent.

 There are several key parameters to be informed D2D UEs of. We consider one of the most important parameters is the amount of resources allocated to D2D functionalities since it directly affects the performance metrics such as delay and discovery ratio. Note that the amount of radio resources can be defined on the basis of both time and frequency direction. The exact way of allocating the radio resources should be discussed further. It should be also discussed what is the other parameters beneficial to manage D2D functionalities.
Proposal
eNB should manage the radio resources for D2D functionalities in the use cases within network coverage. A candidate information to manage radio resources is the amount of radio resources for D2D functionalities. The exact definition of radio resources is FFS.
3. Allocation of D2D discovery resources

In this section, we discuss the candidate techniques for allocating D2D discovery resources. In Fig. 1, we depict a rough view of the management of radio resources by eNBs. From the perspective of resource allocation, we consider there are two ways of deciding D2D radio resources: (a) dynamic allocation and (b) semi-static allocation. In dynamic allocation, eNBs dynamically adjust the amount of D2D discovery. According to the eNB indication of D2D candidate resources, D2D UEs adaptively choose the resource to transmit D2D discovery signal. On the other hand, in case of semi-static allocation, there are semi-static radio resources for D2D discovery. Every D2D UE uses a part of the radio resources in order to transmit D2D discovery signal. 

In the case of dynamic allocation, eNBs can control the amount of radio resources according to the amount of offered D2D communication or delay requirement of each D2D communication. Therefore, dynamic allocation is useful in the environment where the amount of offered D2D communication changes frequently. However, the radio resources are consumed for indicating the D2D resource information, which impact the performance of cellular communication. Therefore, the aspect of “Impact on WAN” should be carefully investigated when dynamic allocation is utilized. 
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On the other hand, semi-static allocation has smaller impact on WAN than dynamic allocation since the D2D resource information is semi-statically indicated. However, semi-static allocation has less tracking ability to the short-term change of offered D2D communication and delay requirement. 
As we discussed so far, depending on the requirement for tracking ability derived from use cases, the time-scale for indicating the D2D resource information can be different. Therefore, RAN1 should continue to discuss the necessity of each adjustment time-scale further.
Observation
The required performance for D2D discovery changes depending on the service types of UEs which currently camp on an eNB. Therefore, it is beneficial for eNBs to control the amount of radio resources for D2D discovery. The time-scale of the control information should be discussed further. 
4. Conclusion
 In this contribution, we discussed about the way of assignment of radio resources for D2D discovery. We had the following observation and proposal.
Proposal
eNB should manage the radio resources for ProSe in use cases within network coverage. A candidate for the management of radio resources is the amount of radio resources for D2D functionalities. The exact definition of radio resources is FFS.
Observation
The required performance for D2D discovery changes depending on the service types of UEs which currently camp on an eNB. Therefore, it is beneficial for eNBs to control the amount of radio resources for D2D discovery. The time-scale of the control information should be discussed further.
[1] RAN1 chairman, “Draft agenda,” 3GPP TSG RAN WG1 Meeting #73

�


Figure � SEQ Figure \* ARABIC �1� D2D resource allocation








3

