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1. Introduction

It was working assumption that repetition is supported for discovery transmission, but the detail still needs further study. The open issues include the supported repetition time, the configuration of repetition number and the resources for repetition. During the discussion on RRC parameters, the values of repetition number of {0,1,2,3} and the configuration applicable for cells “same configuration across cells ”were questioned due to lack of online approval and its unreasonable configuration when discovery pool can be configured independently across cells. In this contribution, we discuss and provide potential solutions to these issues and the resource allocation for repetition transmission.
2. Discussion
During the email discussion on RRC parameter of D2D[1], it is agreed that the size of discovery resource pool can be independently configured for each cells, e.g. via configuration of time domain resources. It is also common view that the repetition number of one discovery message within one period is configured by eNB via SIB. In our contribution [2], the simulation results show that for different sizes of resource pool, the optimal repetition number which can provide the best discovery performance is different. For higher discovery efficiency, the repetition number should be determined based on the number of resources within a resource pool and the number of transmission UEs within a cell/site to ensure that repetition would not degrade the performance. An example is shown in Table 1. For example, when there is high WAN load in one cell and only few resources are allocated for discovery, few or no repetition would be beneficial. If the discovery resources are sufficient, more repetition can be configured. It is also one of ways to adjust discovery range. Hence, independent configuration of repetition number for each resource pool should be allowed assuming that resource pools are independently configured for cells.
Table 1: Example of repetition number configuration

	Cell index
	Subframe number within a discovery pool
	Discovery UE number within the cell
	Proposed repetition number configuration

	Cell 0
	32
	150
	0

	Cell 1
	64
	150
	1

	Cell 2
	64
	60
	3


Proposal 1: The repetition number of discovery message associated with each transmission/reception resource pool should be independently configured.
In RAN1#77 meeting, it was agreed that inter-subframe frequency hopping is supported for repetition transmission. Here we compare the performance of different hopping mechanisms. For PUSCH-like hopping, frequency offset of 1/(N+1) bandwidth (N is the repetition number) which can provide largest diversity gain is applied. As shown in Figure 1, the performance is close for PUSCH-like and PUCCH-like hopping when the resources are at the edge of bandwidth. But when the resources are close to the central of bandwidth, PUCCH-like hopping would lose the diversity gain and the performance is significantly worse than that of PUSCH-like hopping, especially in case of 3 repetition transmissions. For robust discovery performance, PUSCH-like hopping is proposed to be adopted for repetition transmission of type 1 and type 2B discovery.
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Figure 1: performance of PUSCH-like and PUCCH-like frequency hopping for repetition
In time domain, repetition transmission would occupy multiple subframes, with randomly selected subframe for the first transmission. In contribution [3], we compare the performance of different allocation mechanisms for time-domain repetition resources. It can be found that random selected subframes for repetition transmission (denoted as RMP2 in Fig.7 and Fig.8 of [3]) can’t provide additional gain compared to mechanism with continuous subframes for repetition transmission (denoted as RMP4 in Fig.7 and Fig.8 of [3]). Considering half-duplex issue can’t be relieved by a fixed hopping pattern, continuous subframe allocation for repeated discovery message is preferred, which can also save the memory to store the soft information.
Proposal 2: Repetition transmission occupies continuous subframes in time domain with repetition number associated offset in frequency domain.
3. Conclusion 
In this contribution, we discuss the details of repetition transmission for D2D discovery, and the proposals are listed below.
Proposal 1: The repetition number of discovery message associated with each transmission/reception resource pool should be independently configured.
Proposal 2: Repetition transmission occupies continuous subframes in time domain with repetition number associated offset in frequency domain.
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5. Appendix

Table 2: Link level simulation assumptions
	Simulation Parameters
	Values

	UE antenna configuration
	1 TX 2 RX

	Channel model
	ITU UMI NLOS

	Bandwidth
	10 MHz

	Discovery resource
	2RB PUSCH with two slots

	Multiple access type
	SC-FDMA

	Modulation type
	QPSK

	Discovery message size
	256 bits

	Repetition number
	1/3

	UE mobile speed
	3km/h

	CP type
	Normal CP

	Receiver
	MMSE

	Hopping pattern
	PUCCH-like: symmetrical RBs in bandwidth for continuous subframes

PUSCH-like: hopping across 1/(N+1) bandwidth where N is the repetition number 






















































































