[bookmark: OLE_LINK1]3GPP TSG RAN WG1 Meeting #77,	R1-142479
Seoul, Korea, 19th – 23rd May 2014

Source:	Kyocera
Title:	        Physical resource design for D2D discovery
Agenda Item:	6.2.5.1.1
Document for:	Discussion/Decision

[bookmark: _Ref301342314]Introduction
During RAN1#76bis, the message size of D2D discovery was discussed [1]. SA2 proposed that the message size of D2D discovery signal is around 200 bits [2]. In RAN1 the message size is 104bits was agreed as a working assumption. As discussed in [3] [4], the message size has a big impact on the D2D discovery physical design. In this contribution, we reconsider the Physical design of D2D discovery especially the number of RBs necessary for the D2D discovery signal.
Number of RBs needed for D2D discovery
In this paper, we investigate the number of RBs necessary for D2D discovery signal using link level evaluation. The simulation assumption is listed in Appendix A. For simplicity in this simulation we assume no gaps and we ignore the need for D2D and UL WAN transition gap. We assume the performance baseline is 2PRB-pair of 104bits. The simulation results are below and we conclude the number of PRBs needed for D2D discovery should be 3 PRBs.

Table 1: Performance degradation at BLER = 0.01 
	Number of RBS
	Performance degradation from 104bits (2RBs)

	2 
	2.0 dB

	3 
	0.0 dB
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Figure 1: BLER performance

Proposal:
If the message size is 200bits, the number of PRBs needed for D2D discovery should be 3 PRBs.

Conclusions
Proposal:
If the message size is 200bits, the number of PRBs needed for D2D discovery should be 3 PRBs.
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Appendix A: Simulation Assumptions
The physical format is shown in Figure 1. Simulation assumptions are listed in the Table 2.
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Figure 1: D2D discovery physical format

Table 2: Simulation assumptions
	Carrier frequency
	2000 [MHz]

	System Bandwidth
	10 [MHz]

	Channel model
	ITU-R Umi NLOS w/ dual-mobility

	Moving direction of Tx UE and Rx UE
	Uniform Random(-180-180[deg.]),
independently

	Number of Tx Antennas
	1

	Number of Rx Antennas
	2

	Number of RB
	2

	Modulation
	QPSK

	Bit length
	200 bits

	Channel coding
	Turbo coding

	CRC
	24 bits

	UE velocities pairs (Tx, Rx)
	(3,3) [km/h]

	Channel Estimation
	ZF with linear interpolation in time

	Receiver Type
	MRC
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