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Introduction
According to SID in [1], the objectives of this feasibility study are to evaluate LTE device-to-device proximity services, 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


For each scenario, UE may be in RRC_IDLE or RRC_CONNECTED, in particular when UE is within network coverage. In our view, RAN2 should initially discuss whether or not we should consider all RRC states for D2D discovery and D2D communication, which is discussed in this document.
Discussion
RRC states for D2D discovery within network coverage
If a UE is within network coverage, it is possible that the network helps the UE to discover another UE in proximity. For instance, the network could inform the UE about a particular UE that may be in proximity e.g. in the same cell. Such network assistance would help the UE to discover another UE in a power-efficient manner, because the UE may be able to turn off D2D radio, if another UE is not in proximity based on the network assistance. Namely, UEs could more or less efficiently perform D2D discovery with network assistance.
However, if the UE is in RRC_IDLE, the network does not know the cell which the UE is located in. As we know, only if the UE is in RRC_CONNECTED, the network knows the cell which the UE is located in. It means that the network could not help a UE in RRC_IDLE to discover another UE, and also the network could not help a UE to discover another UE in RRC_IDLE. Namely, network assistance for D2D discovery would work well when D2D devices are in RRC_CONNECTED.
In addition, when a UE is trying to discover another UE, the UEs may transmit discovery signals. If it is the case, when Uu interface and PC5 interface (UE to UE interface) are on the same frequency, interference between E-UTRA and D2D radio may occur. Thus, E-UTRAN may need to mitigate or avoid interference between Uu interface and PC5 interface.
However, if such discovery signal is transmitted by UE in RRC_IDLE, E-UTRAN may be unable to control interference between Uu interface and PC5 interface, or it may inefficiently coordinate the interference. On the other hand, if D2D discovery signal is transmitted by UE in RRC_CONNECTED, E-UTRAN could efficiently control radio transmission of discovery signal and better manage the interference.
Accordingly, we could say that if UEs are within network coverage, it is desirable that UEs are in RRC_CONNECTED to efficiently perform D2D discovery with network assistance. If UE is in RRC_IDLE, it would be preferred that UE establishes a RRC connection with the network for D2D discovery.
Observation 1: If UEs are within network coverage, it is desirable that UEs are in RRC_CONNECTED to efficiently perform D2D discovery with network assistance.
RRC states for D2D discovery outside network coverage

Outside network coverage, a UE cannot be in RRC_CONNECTED. Thus, in this scenario, it is likely that UEs are in RRC_IDLE while performing D2D discovery. Normally, network assistance may be not available at all times for the UE in RRC_IDLE outside network coverage. Namely, if we decide to support D2D Discovery outside network coverage, UEs may perform D2D discovery without network assistance. 
Observation 2: If UEs are outside network coverage, UEs performing D2D discovery will be in RRC_IDLE, probably without network assistance.
RRC states for D2D communication within network coverage

If Uu interface and PC5 interface are on the same frequency, UEs performing D2D communication within network coverage may produce some interference on Uu interface. Thus, within network coverage it would be preferred that the network manages the interference. 
Even though UEs performing D2D communication are in RRC_IDLE, we think that the network could manage the interference e.g. by allocating separate radio resources for D2D communications. However, the network would inefficiently use radio resources for D2D communications between UEs in RRC_IDLE, because the network would not know how many radio resources are needed for D2D devices in RRC_IDLE.
In the meantime, if UEs performing D2D communication are in RRC_CONNECTED, the network could efficiently use radio resources and manage the interference between Uu interface and PC5 interface, because the network is able to know radio resources required for D2D communications between UEs in RRC_CONNECTED. 
Furthermore, if UEs are in RRC_CONNECTED, the network could easily provide alternative way of communication between UEs in RRC_CONNECTED such as ProSe communication via the network or WiFi Direct, rather than direct communication between UEs.
Accordingly, if UEs are within network coverage, it is desirable that UEs are in RRC_CONNECTED to efficiently perform D2D communication under network control.
Observation 3: If UEs are within network coverage, it is desirable that UEs are in RRC_CONNECTED to efficiently perform D2D communication under network control.

RRC states for D2D communication outside network coverage

Outside network coverage, a UE cannot be in RRC_CONNECTED. Thus, if UEs are outside network coverage, it is likely that UEs are in RRC_IDLE to perform D2D communication. Since we consider this scenario as essential one for D2D communication, we need to assume that D2D communication should work without network control.
Observation 4: If UEs are outside network coverage, UEs performing D2D communication will be in RRC_IDLE, probably without network control.
Conclusion
From the observations above which are summarized in Table 1, we could say that if UE is within network coverage, it seems to be preferred that UEs are in RRC_CONNECTED while performing D2D discovery and D2D communication e.g. to efficiently manage radio resources and interference between Uu interface and PC5 interface, and to efficiently manage UE power consumption. However, if UE is outside network coverage, UEs will be in RRC_IDLE for D2D discovery and D2D communication. It means that we may need to consider both UEs in RRC_IDLE and UEs in RRC_CONNECTED for our study on D2D discovery and D2D communication. 
Table 1: Preferred RRC state for each D2D scenario

	
	Within network coverage
	Outside network coverage

	Discovery
	Preferably, UEs should be in RRC_CONNECTED
	UEs will be in RRC_IDLE

	Direct Communication
	Preferably, UEs should be in RRC_CONNECTED
	UEs will be in RRC_IDLE


Nevertheless, a certain D2D scenario may be not so urgent for REL-12. We think that it seems more interesting to study D2D discovery for the case that network coverage is available, considering commercial interests, and it seems more urgent to study D2D communication for the case that the network collapsed, considering Public Safety use cases. If it is the case, we could focus on UEs in RRC_CONNECTED for D2D Discovery, and UEs in RRC_IDLE for D2D communication, in order to simplify our study in REL-12.
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