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[bookmark: _Ref301342314]Introduction
During RAN1#77, resource allocation for D2D discovery was discussed and the following working assumption was agreed [1]. In this contribution, we focus on the repetition pattern of Type 1 D2D discovery. 

Design considerations of repetition
In this section we describe the time domain allocation of Type 1 discovery. In order to reduce complexity we suggest time contiguous allocation repetitions.  The repetition pattern could include {1, 2, 4 and 8} repetitions and even/odd patterns applied to even and odd discovery resource IDs as shown in Figure 1. Furthermore, the RV index could be pre-defined pattern, (0, 2, 3, 1). In addition, we also support the PUSCH hopping pattern for the above. 
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Figure 1: D2D Repetition resources

Proposal 1:
We propose time contiguous allocation repetitions. The repetition pattern could include {1, 2, 4 and 8} repetitions and even/odd patterns applied to even and odd discovery resource IDs. 
Proposal 2:
 The RV index should support pre-defined (0, 2, 3, 1) pattern.
Proposal 3:
PUSCH hopping is reused for Type 1 discovery.

Repetition gain
[bookmark: _GoBack]In this section we discuss the gain achieved by repetitions. We assumed the repetitions resources are contiguously allocated in the time domain. Further detailed simulation assumptions are described in Appendix A. Figure 2 shows the gain achieved as the number of repetitions increases. However, as the data indicates in Table 1 there is a diminishing return in gain as the number of repetitions increases.
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Figure 2: Performance improvement of repetition

Table 1: Repetition gain at BLER = 0.01
	Number of
 transmissions
	Gain

	2
	6.0dB

	3
	2.6dB

	4
	1.7dB

	5
	1.2dB

	6
	0.8dB

	7
	0.8dB

	8
	0.5dB



Conclusions
Proposal 1:
We propose time contiguous allocation repetitions. The repetition pattern could include {1, 2, 4 and 8} repetitions and even/odd patterns applied to even and odd discovery resource IDs. 
Proposal 2:
 The RV index should support pre-defined (0, 2, 3, 1) pattern.
Proposal 3:
PUSCH hopping is reused for Type 1 discovery.



Appendix A: Simulation Assumptions
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)The physical format of D2D Discovery signal is shown in Figure 3. Simulation assumptions are listed in the Table 2.
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[bookmark: OLE_LINK1][bookmark: physical_format]Figure 3: The physical format of D2D discovery signal
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Figure 5: Resource allocation for repetiton

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
	3

	Modulation
	QPSK

	Bit length
	200 bits

	Channel coding
	Turbo coding

	CRC
	24 bits

	RV index
	0 -> 2 -> 3 -> 1

	UE velocities pairs (Tx, Rx)
	(3,3)

	Channel Estimation
	ZF with linear interpolation in time

	Receiver Type
	MRC
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