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1 Introduction
Rel-12 UE capabilities have been discussed in RAN1#77, RAN1#78, and RAN1#78bis.  Most of Rel-12 features have been addressed and agreed upon except the ProSe feature group.   In this paper, we discuss the ProSe feature groups and their related UE capabilities. 

2 Consideration of D2D UE Capabilities

The ProSe feature consists of basic features, which include ProSe communication and ProSe discovery, and extended features, which include multi-carrier support and reception of discovery and DL WAN signals in the same subframe. The synchronization procedure is the basic feature for both ProSe communication and ProSe discovery features.  When the UE is operating ProSe communication, ProSe discovery, or both,features, the UE needs to support the D2D synchronization procedure.  

The ProSe communication feature could be used for in-coverage, partial coverage, or out-of-coverage scenario.  The UE indicating support of ProSe communication is required to support simultaneous reception of ProSe communication and DL WAN traffic when it is in coverage.    The UE needs to support both Mode 1 and Mode 2 resource allocation in order to support ProSe communication in-coverage, partial coverage, and out-of-coverage.   
The ProSe discovery feature is supported only for in-coverage scenario in Rel-12.  The UE indicates its capability of ProSe discovery support to the eNB during the initial access to the network.  UEs supporting ProSe discovery need to support both Type 1 and Type 2 resource allocation in order to support intra cell and inter-cell discovery.  The additional indication is whether the UE supports simultaneous reception of ProSe discovery and DL WAN traffic, which was agreed to be indicated by UE capability.   It is important for the eNB to know if the UE does not support simultaneous reception of ProSe discovery and DL WAN traffic.  The eNB could avoid scheduling DL traffic on configured ProSe discovery subframes for CONNECTED mode UEs, or page the UE for IDLE mode UEs if the UE indicates not supporting reception of ProSe discovery and DL WAN traffic in the same subframe.    
The other UE capability is to support multi-carrier operation, i.e. whether a ProSe UE can support simultaneous D2D operation on one carrier and LTE network access on the other carrier, regardless of whether the two carriers are aggregated or not.   The eNB needs know the capability in cases when a CONNECTED mode UE is requested to operate D2D on the other carrier.   

Based on the above discussion, we propose the following capability design for ProSe:
	WI
	#
	Feature group
	Components
	Prerequisite feature groups 
	Consequences if the feature is not supported by the UE

	4.ProSe
	4-1
	Multi-carrier support
	1) Simultaneous operation of D2D communication/discovery on one carrier and LTE network operation on the other carrier

	4-2, 4-3
	ProSe  communication/discovery 

	
	4-2
	ProSe communication
	1) Mode 1 resource allocation
2) Mode 2 resource allocation
3) D2D synchronization procedure
4) ProSe communication signal transmission and reception
	None
	ProSe communication is not supported

	
	4-3
	ProSe discovery
	1) Type 2 resource allocation

2) Type 1 resource allocation

3) D2D synchronization procedure
4) ProSe discovery signal transmission and reception
	None


	ProSe discovery is not supported

	
	4-4
	DL WAN and ProSe discovery reception in the same subframe
	1) Type 2 resource allocation

2) Type 1 resource allocation

3) D2D synchronization procedure
4) D2D discovery signal transmission and reception

5) Reception of WAN DL and D2D in the same subframe
	4-3

	ProSe discovery packet is dropped in the subframe


Table 1: ProSe feature group
3 Conclusions
In this paper, we analyze the UE capabilities for the ProSe feature.   We propose ProSe feature groups as shown in Table 1.
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