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1
Introduction
RAN1 led study item “LTE Device to Device Proximity Services” has been started in radio aspect and according to RP-122009, following objectives have been identified for RAN2:

3)  Identify and evaluate options, solutions and enhancements to the LTE RAN protocols within network coverage [RAN2 primary, RAN3 secondary]:
a) to enable proximal device discovery among devices under continuous network management and control, 
b) to enable direct communication connection establishment between devices under continuous network management and control,  
c) to allow service continuity to/from the macro network

5)  Evaluate, for non public safety use cases, the gains obtained by LTE device-to-device direct discovery with respect to existing device-to-device mechanisms (e.g. WiFi Direct, Bluetooth), and existing location techniques for proximal device discovery (e.g. in terms of power consumption, and signaling overhead)  [RAN1, RAN2]
7)  For the purposes of addressing public safety requirements, identify and study the additional enhancements and control mechanisms required to realize discovery and communication outside network coverage [RAN1, RAN2]
In order to achieve the above goals, RAN2 needs to provide mechanisms and solutions to support device-to-device discovery procedure, for different scenarios and use cases, and this document will give an initial analysis on different discovery scenarios for proximity services in general from RAN2 point of view.
2
Scenarios  
Based on the descriptions in (chapter 5) [1], following scenarios should be considered for D2D discovery:

· Scenario A: Full network coverage=>All D2D UEs are under the coverage of cellular operators’ macro network.
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Scenario A: full network coverage

RAN2 needs to define the discovery procedures to provide essential assistance (e.g. some prior information which is helpful to accelerate the discovery of other devices, especially from network side) for the discovery to support UE1 discovering UE2 (or UE2 discovering UE1). In addition, for the sake of minimizing the impact to current specifications, it will be preferable to design the solutions based on legacy RAN2 procedures and protocol models.
· Scenario B: No network coverage => all D2D UEs are not in the coverage of macro network
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Scenario B: no network coverage

Network assistance is not possible in this scenario, which may imply that some pre-configurations in the D2D UEs (e.g. public safety UEs) are needed to support mutual discovery between the D2D UEs. In this case, instead of the signalling exchange between the UE and network side, RAN2 needs to provide a way of interaction between the D2D UEs (e.g. including protocol models for communication and define functionalities/procedures e.g. mutual authentication between the UEs based on these protocol models to support end to end discovery)and the discovery procedure will be running independently from the legacy system.
· Scenario C: Partial network coverage => E.g. one of the D2D pair (UE2) is not in macro network’s coverage.
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Scenario C: partial network coverage

Assuming UE1 is in network coverage and UE2 is out of network coverage. The discovery procedures for UE1 discovering UE2 might be quite similar to the solution given in scenario A (since UE1 might be able to obtain some assistance from network side when discovering UE2), and UE2 discovering UE1 may follow similar procedures given in scenario B (since UE2 could not be able to get any help from the network side). It will be preferable not to introduce a completely new solution specifically for this scenario, instead, the solution for scenario A and B are envisaged to be extended or enhanced for scenario C if possible.
Considering all the scenarios given above, the following cases should be considered from discovering UE point of view:

· Case 1: discovering UE in network coverage

· Case 2: discovering UE out of network coverage

Solutions for case 1 should take into account both scenario A (UE1/2 discovering UE2/1) and scenario C (UE1 discovering UE2), and solutions for case 2 should take into account both scenario B (UE1/2 discovering UE2/1) and scenario C (UE2 discovering UE1), then it is proposed that:
Proposal 1: RAN2 needs to investigate solutions to support D2D discovery procedure in the above cases from discovering UE point of view. 
Here the solutions could be designed so that they are unified to a large extent (e.g. one solution could be an extended or enhanced solution from the other one) for integrity and efficiency, although they are applied to different scenarios.
Meanwhile, for each scenario, there’s also quite many use cases defined in [1], e.g. open discovery, restricted discovery…and so on, in order to minimize the RAN2 work load: 

Proposal 2: For each scenario, RAN2 should try to provide a common solution for different use cases as much as possible to reduce RAN2 work load. 
3
Proposal
Following proposals are given:
Proposal 1: RAN2 needs to investigate solutions to support D2D discovery procedure in the above cases from discovering UE point of view. 

Proposal 2: For each scenario, RAN2 should try to provide a common solution for different use cases as much as possible to reduce RAN2 work load.
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