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1
Introduction
The study item, “Study on LTE Device to Device Proximity Services” was approved at RAN#58 [1]. The objective is to study the feasibility of LTE device-to-device proximity services (ProSe) as follows:
	
	Within network coverage
	Outside network coverage

	Discovery
	Non public safety & public safety requirements
	Public safety only

	Direct Communication
	At least public safety requirements
	Public safety only


At the RAN1 #73 meeting, it was encouraged for companies to propose remaining details of scenarios and evaluation methodology, channel model, and key identifications for D2D discovery and communication. Specifically, the scope of discussion for D2D communication is as follows:
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 discuss requirements of D2D communication based on the operational scenarios [1] and use cases [2]. 
2
Use-cases of ProSe Direct Communication
Various use cases of ProSe direct communication was studied in [2]. However, some of use cases are not applicable for the feasibility study in the RAN1 viewpoint, e.g., ProSe-assisted WLAN direct communication use case, Service management and continuity for ProSe-assisted WLAN direct communications, and etc. Other than those, RAN1 should take into account the use cases of ProSe direct communication as shown in Table 1.
Table 1: Use cases of ProSe direct communication as RAN 1 aspect
	Use cases
	Category

	ProSe communication for large number of UEs
	General use cases for the UEs within network coverage

	Operator A uses ProSe to enhance location and presence services
	

	Service continuity between infrastructure and E-UTRA ProSe communication paths
	

	ProSe Group
	Public safety specific use cases for the UEs in out of network coverage and partial network coverage

	ProSe Broadcast
	

	ProSe Relay
	

	ProSe Hybrid and Range Extension
	

	ProSe Range
	


From Table 1, service scenarios of ProSe direct communication can be categorized into general and public safety use cases. D2D communication for public safety scenario should work even when the network is down.
3   Requirements of D2D Direct Communication
Based on the operational scenarios and potential requirements of ProSe communication defined in [2], requirements of D2D direct communication can be derived as follows:
D2D direct communication in network coverage shall be monitored and tightly controlled by network.

Frequency spectrum is a costly resource and thus it shall be used in an efficient manner by the operator. For this, D2D UEs within network coverage shall be controlled by network when they communicate with each other.
D2D UEs outside network coverage shall not be degraded much in the performance perspective.
When the UEs are out of network coverage, it is expected to see some performance degradation due to the lack of network support. However, even in this case, D2D communication should be supported at least for the purpose of public safety. To meet the target requirements of the public safety, the system shall be efficiently designed to minimize the possible performance degradation by the absence of the network.
D2D communication should be able to support a large number of UEs.

This requirement can be derived directly from the use case in SA1 TR, “ProSe communication for large number of UEs”. To support this use case, signaling overhead and scheduling complexity should be considered thoroughly. To utilize the radio resource effectively for D2D communication, it can be considered to assign multiple D2D links in the same resource concurrently. Any form of measurement reporting might be required for the efficient scheduling and interference management. As the number of concurrent direct communication links increases, network may see some scheduling complexities. Cooperation between D2D UEs and network may reduce the scheduling burden of the network.
For the system design of the D2D communication, the requirements mentioned above should be taken into account. Furthermore, it is desirable to have a unified design solution both for in network coverage and out of network coverage. The case of partial network coverage can be handled more easily when we have common unified approaches.

Observation: A unified approach to design D2D communication for both in network coverage and out of network coverage is desirable.
4   Conclusion
We discussed some requirements on D2D communication based on the operational scenarios and use cases of ProSe direct communication as follows:
· UEs in network coverage shall be monitored and tightly controlled by the network.
· UEs outside network coverage shall not be degraded much in the performance perspective.

· D2D communication should be able to support a large number of UEs.
From the requirements mentioned above, our observation is shown as:

· A unified approach to design D2D communication for both in network coverage and out of network coverage is desirable.
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