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1. Introduction
In last RAN1 meeting, D2D discovery for both public safety and general scenario use case were discussed. It was agreed that periodic uplink resources are allocated for Type 1 discovery in a semi-static manner. However detailed D2D discovery signal design was not decided, e.g., either based on sequence or message or both. In this contribution, we share our views on D2D discovery signals and procedure. 

2. Discussion and analysis
2.1. D2D discovery signal 
As described in D2D SI, D2D devices are required to discover each other in proximity directly in a power-efficient manner. The power efficiency can be interpreted from aspects of discoverable DUE number per discovery subframe and the discovery procedure complexity. 

Zad-off Chu sequence has a good property that different cyclic shifted ZC sequences generated from the same ZC root are orthogonal, which enlightens the D2D discovery design. For the case of within network coverage, related discovery signal parameters can be configured by eNB. As described in Fig.1, based on the coarse geographic location information of each DUE, eNB can configure the same ZC root sequence number for DUEs within near range, while configuring different ZC root sequence numbers for DUEs far away from each other. One DUE listens to other DUEs’ discovery signals and will receive a combination of multiple signals from multiple DUEs in the configured discovery signal subframe when it is not transmitting. As long as the CS separation and sequence length are designed properly to combat the uncertain arrival time difference and the delay spread, one DUE receiver could discover multiple DUEs. For the case of out of network coverage, related parameters such as root sequence number, Ncs could be pre-defined.
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Figure1. Within NW coverage
Different physical signals (PSS, SRS or PRACH) based on ZC could be used for D2D discovery signal, as analyzed in [1]. If referring to the idea of PRACH in LTE system, one point needing to be noticed is that, in current LTE system, basic 800us-duration PRACH sequence is designed to accommodate the maximum LTE cell, i.e., 100Km. The following figure gives a distance CDF of all paired DUEs in D2D broadcast scenario. It can be seen that the distance between one D2D pair can be as large as 2km, which is much smaller than largest LTE cell. Considering so much smaller range of one D2D pair, short-length ZC-based sequence for D2D discovery (e.g., PRACH format 4 or even a newly designed one) might be necessary.
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Fig.1 Distance CDF of paired DUEs
Proposal 1: ZC-based sequence could be considered for D2D discovery signal with considerations of short length design if necessary.
2.2. D2D discovery procedure
As has been shown by the simulations in [2], discovery performance, efficiency and power consumption may have some issues if all the D2D UEs transmit discovery signaling simultaneously in limited resource and without any coordination.
Thus, proper resource allocation and discovery procedure could be designed to alleviate the interference. Also, given different application use cases for ProSe, one direction discovery/synchronization or multi-step discovery procedure could be considered. For example, pull mode related discussion in RAN2 involves request and response procedures, which may have some impact to the concrete discovery signal (sequence/message) design. Hence,
Proposal 2: D2D discovery should take multi-step procedure into consideration to alleviate the interference and facilitate different use cases. 

3. Conclusion
In this contribution, we share our views on D2D discovery signal and procedure. Basically, our proposals are summarized as:

Proposal 1: ZC-based sequence could be considered for D2D discovery signal with considerations of short length design if necessary.

Proposal 2: D2D discovery should take multi-step procedure into consideration to alleviate the interference and facilitate different use cases. 
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5. Simulation Assumptions and Parameters

Table.1 Simulation assumptions and parameters
	Parameter
	Numerical Value and Description

	D2D scenario
	D2D broadcast, Option 5, Indoor-Outdoor mixed

	Number of macro cell
	7

	Number of building per macro cell geographical
	2

	Inter-site distance
	1732m

	Carrier Frequency
	700 MHz

	eNB disable ratio
	80%

	Number of UEs
	32 UEs / Macro cell area 

	UE dropping
	2/3 UEs randomly and uniformly dropped within the buildings, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor.

	Channel model
	O2O: Winner+ B1 pathloss with refinement of BS and UE height, and also free space boundary 

O2I: LOS:PL_B1_tot(d_out+d_in) + 20.0 + 0.5*d_in

        NLOS: PL_B1_tot(d_out+d_in) + 20.0 + 0.5*d_in - 0.8*h_MS
I2I: InH(36.814)
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