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1	Introduction
Proximity-based Services (ProSe) feature consists of ProSe UE discovery and communication. The ProSe UE discovery can be further divided into direct discovery (based on direct signals between the UEs) and EPC level discovery (network determines that two UEs are in proximity of each other). ProSe communication can be one-to-one, broadcast, or groupcast. In addition, ProSe communication can utilize UE-to-UE or UE-to-Network relay. Furthermore, the communication between two UEs can be routed via E-UTRAN (local path). 
The following figure depicts what ProSe functionalities are applicable to both commercial and public safety and which functionalities are only applicable to public safety.



Figure 1. ProSe functionalities.

Per RAN#60 plenary guidance [1], broadcast communication for public safety purpose and direct discovery for both commercial and public safety purpose will be prioritized. In this paper we discuss about the scenarios and use cases for those.
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2.1	Deployment scenarios
2.2.1 	UEs served and controlled by E-UTRAN
In this scenario all the ProSe-enabled UEs are served by E-UTRAN and are controlled by the network. ProSe operations take place on the same radio resources as normal cellular communication controlled by E-UTRAN. This scenario is applicable to both non-public safety and public safety ProSe-enabled UEs. E-UTRAN provides radio resources for both ProSe direct discovery and ProSe communication.
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Figure 2. UEs served and controlled by E-UTRAN for ProSe.
Network entities this scenario has impact to from RAN2 point of view:
· UE and E-UTRAN
2.2.2	UEs served but not controlled by E-UTRAN
In this scenario the public safety ProSe-enabled UEs are served by E-UTRAN but ProSe operations take place autonomously based on information stored locally in the UE, and on different frequency carrier than normal cellular communication. 
- Autonomous operation may utilize for example synchronization reference from the E-UTRAN
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Figure 3. UEs served but not controlled by E-UTRAN for ProSe.
Network entities this scenario has impact to from RAN2 point of view:
· UE
2.2.3	UEs not served by E-UTRAN
In this scenario the public safety ProSe-enabled UEs are not served by E-UTRAN and ProSe operations take place autonomously based on information stored locally in the UE, and on different frequency carrier than normal cellular communication.
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Figure 4. Public safety ProSe-enabled UEs not served by E-UTRAN for ProSe.
Network entities this scenario has impact to from RAN2 point of view:
· UE
2.2	Use cases
2.2.1	Broadcast communication
Applicable to scenarios 2.2.2 and 2.2.3, the purpose is to allow UE to send broadcast transmission to other public safety ProSe-enabled UEs in proximity regardless of their group memberships.
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Figure 5. Broadcast communication
UE impacts from RAN2 point of view:
· L2 protocol architecture
· Scheduling a transmission/channel access
2.2.2	Multicast communication (groupcast)
Applicable to scenarios 2.2.2 and 2.2.3, the purpose is to allow public safety ProSe-enabled UE to send group communication transmission to other public safety ProSe-enabled UEs in proximity of the same application layer group.
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Figure 6. Multicast communication (groupcast)
UE impacts from RAN2 point of view:
· L2 protocol architecture
· Scheduling a transmission/channel access
· Group security handling
2.2.3	ProSe UE discovery
Applicable to all scenarios, the purpose is that ProSe-enabled UE discovers another ProSe-enabled UE in proximity based on detected radio signal from another UE. The UE should be able to identify another UE in 3GPP domain and the 3GPP domain UE discovery should enable application layer discovery for multiple ProSe-enabled applications in the UE.
UE impacts from RAN2 point of view:
· L2 protocol architecture
· Scheduling a transmission
· Impacts to legacy procedures
· Idle-mode operation
· RRC procedures
E-UTRAN impacts from RAN2 point of view:
· Discovery radio resource management and control
· RRC configuration procedures
· Scheduler restrictions
2.2.4	Broadcast communication using UE-to-UE relay
Applicable to scenarios 2.2.2 and 2.2.3, the purpose is to allow UE to send broadcast transmission to other public safety ProSe-enabled UEs via a UE-to-UE relay in proximity.
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Figure 7. Broadcast communication using UE-to-UE relay.
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· L2 protocol architecture
· Scheduling a transmission/channel access
3	Conclusion
In this contribution we presented the relevant deployment scenarios and use cases as per RAN#60 guidance for LTE D2D/ProSe.
Proposal: To adopt the deployment scenarios and use cases presented in this contribution as working assumption in RAN2 studies.
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