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1 Introduction
As per the agenda item 7.5.1 a) & b) in the proposed agenda for RAN2-83bis the following needs to be discussed: 
“a) May a UE in NW coverage transmit beacons in IDLE? Or does it have to be in CONNECTED? What are the benefits of supporting IDLE mode?

b) Should a UE in NW coverage receive beacons in IDLE? Or does it have to be in CONNECTED? What are the benefits of supporting IDLE mode?”

In this paper we discuss the RRC state in which UE should be for transmitting and receiving the discovery information.
2 Discussion
D2D UEs transmitting or receiving discovery information needs to be authorized before the discovery service can be used. D2D UE Authorization is discussed in section 4.3 and 6.1.1 in SA2 TR [1]. The D2D UE gets the authorization for discovery services from the DPF or ProSe Function in the network. The authorization is performed by upper layers using either the control plane (using NAS) or user plane (UE to Direct services Provisioning Function (DPF) or ProSe Function). 
The authorization is not performed every time a D2D UE transmits or receives discovery information. This authorization is performed when the D2D UEs registers with network. Additionally network can initiate this authorization when needed. So from the perspective of D2D UE authorization D2D UE does not need to be in RRC Connected state for transmitting and receiving discovery information.

Observation 1: D2D UE authorization is performed by upper layers. D2D UE authorization is not performed for every discovery signal transmission.
Direct discovery is a connectionless protocol. The D2D UE transmitting the discovery information does not establish connection with the D2D UE receiving discovery information. The discovery information transmitted by D2D UEs is intended for several UEs. So discovery channel can be viewed as a broadcast (open discovery) or multicast channel (restricted discovery). 

Observation 2: There is no one to one communication between D2D UE transmitting and D2D UE receiving discovery information. 
Network allocates the non UE specific discovery resources and eNB broadcasts this information using SI message. The D2D UE that wants to transmit/receive discovery information on PC5 interface can read the SI message on LTE-Uu interface and determine the resources which are reserved by network for direct discovery. Since the non UE specific discovery resources are broadcasted, D2D UE can receive the information about discovery resources irrespective of its RRC state (i.e. RRC Idle or RRC Connected). D2D UE follows the existing SI monitoring procedure to receive the SI message carrying the discovery resource information. 

Observation 3: D2D UE that wants to transmit/receive discovery information does not need to enter the RRC Connected state to receive the non UE specific discovery resources allocated by the network.
2.1 D2D UE Transmitting Discovery information
In order to transmit the discovery information the D2D UE needs to select the discovery resource from the allocated non UE specific discovery resources. The selection of the discovery resource can be done with or without the assistance from the network. If the network assistance is not used then D2D UE can randomly select the discovery resource and transmit the discovery information. In this case discovery resource selection and discovery information transmission can be done by the D2D UE irrespective of its RRC state (i.e. RRC Idle or RRC Connected). In this case different eNB’s could also align discovery resources so that there will be no problem if the UE transmitting the discovery information and the UE receiving the discovery information are in different eNB’s.
Observation 4: D2D UE does not need to enter the RRC Connected state for transmitting the discovery information if the discovery resource selection is done in contention based manner.

If the network assistance is used then D2D UE has to enter the RRC Connected state and requests the eNB of its camped cell for discovery resources. In this case the contention for discovery resource is avoided as the network allocates the dedicated discovery resource to D2D UE for transmitting the discovery information. This approach however leads to additional signaling on the LTE-Uu interface:

· Signaling to enter the RRC connected state from RRC idle
· Signaling for discovery resource request/response

· Handover signaling in the RRC Connected state

This signaling will be additionally there in network from all idle mode UEs who will enter the RRC connected state for transmitting discovery information. If the discovery resources are aligned across the cells for avoiding interference then additional signaling will be required between the eNBs during the dedicated resource assignment. Alternately, a central entity having information about the aligned discovery resources would be needed to allocate dedicated resources from common pool of aligned discovery resources. 

Observation 5: D2D UE need to enter the RRC Connected state for requesting and receiving the dedicated resource from network. This leads to increased signaling overhead. 
Considering the simplicity of the contention based approach and reduced signaling overhead, we propose that there is no need for D2D UE to enter RRC Connected state for transmitting the discovery information. D2D UE should be able to transmit discovery information irrespective of its RRC state.
Proposal 1: D2D UE can transmit discovery information irrespective of its current RRC state. There is no need for D2D UE in RRC IDLE state to enter RRC Connected state for transmitting the discovery information. 
2.2 D2D UE Receiving Discovery information 
In order to receive the discovery information the D2D UE needs to know the discovery resource in which the discovery information is transmitted. D2D UE can monitor all the non UE specific discovery resources allocated for the discovery by the network. In this case D2D UE does not need to enter the RRC connected state. Non UE specific discovery resources are periodically allocated. So UE can remain in RRC Idle state and besides monitoring the downlink as per the legacy procedure, D2D UE periodically wakes up to monitor the uplink for receiving the discovery information.
Observation 6: D2D UE does not need to enter the RRC Connected state for receiving the discovery information if it monitors all the discovery resources.

If the dedicated discovery resource is assigned by the eNB to D2D UE for transmitting the discovery information the same information cannot be indicated to the D2D UE for receiving the discovery information. The eNB does not know to which receiving D2D UE it has to send the dedicated discovery resource information. The transmitting D2D UE does not know which D2D UEs will receive the discovery information transmitted by it. So the transmitting D2D UE cannot indicate the receiving D2D UE(s) information to eNB. The receiving D2D UEs does not know the D2D UE from which it will receive the discovery information. So receiving D2D UE also can not indicate transmitting D2D UE(s) information to eNB.

Observation 7: Dedicated discovery resource assigned to D2D UE for transmitting the discovery information cannot be indicated by the eNB to the D2D UE receiving the discovery information.

Proposal 2: D2D UE can receive discovery information irrespective of its current RRC state. There is no need for D2D UE in RRC IDLE state to enter RRC Connected state for receiving the discovery information. 
3 Conclusion

In this paper we have discussed the RRC state in which UE should be for transmitting and receiving the discovery information.
Observation 1: D2D UE authorization is not performed for every discovery signal transmission. D2D UE authorization is performed by upper layers.

Observation 2: There is no one to one communication between D2D UE transmitting and D2D UE receiving discovery information. 
Observation 3: D2D UE that wants to transmit/receive discovery information does not need to enter the RRC Connected state to receive the non UE specific discovery resources allocated by the network.
Observation 4: D2D UE does not need to enter the RRC Connected state for transmitting the discovery information if the discovery resource selection is done in contention based manner.

Observation 5: D2D UE need to enter the RRC Connected state for requesting and receiving the dedicated resource from network. This leads to increased signaling overhead..

Proposal 1: D2D UE can transmit discovery information irrespective of its current RRC state. There is no need for D2D UE in RRC IDLE state to enter RRC Connected state for transmitting the discovery information. 
Observation 6: D2D UE does not need to enter the RRC Connected state for receiving the discovery information if it monitors all the discovery resources.

Observation 7: Dedicated discovery resource assigned to D2D UE for transmitting the discovery information cannot be indicated by the eNB to the D2D UE receiving the discovery information

Proposal 2: D2D UE can receive discovery information irrespective of its current RRC state. There is no need for D2D UE in RRC IDLE state to enter RRC Connected state for receiving the discovery information.
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