3GPP TSG-RAN WG1 Meeting #74bis                                                                  R1-134263
Guangzhou, Guangdong, P.R.China

7th  to 11th  October 2013
Agenda Item:
7.2.8.2.1
Source: 
Fujitsu
Title: 
D2D discovery signal
Document for:
Discussion and decision
1. Introduction
In the last meeting, the following agreement (as a part of the whole agreement) regarding D2D Type-1 discovery was reached [1]:

· Discovery transmissions can use a message of x bits and/or sequences

· Sequences can be based on PRACH, SRS, and/or PSS/SSS

· Configurations using either or both of the message or sequences are FFS
Working assumption for the purpose of evaluations: x = 104 bits

This contribution provides our views on the point above.
2. Discussion
A ProSe-capable UE needs to detect D2D discovery signals asynchronously as well as synchronously. Detection of sequence in time domain is in general easier than detection of a x-bit message. UL resource used for the x-bit message for each UE may be one PRB in size. The one PRB is used by only one UE. If sequence-based discovery is employed, the one PRB can be shared by many UEs. From the view point of resource use efficiency, the use of sequence-based discovery should be prioritized. However, the sequence-based discovery cannot well resolve ProSe-capable UE ID collision when the use of sequences is not controlled in such a scenario as out-of-network coverage. On the other hand the sequences used in a cell can be controlled by the eNodeB of the cell. The UL resource for the sequence transmission may be organized between neighboring eNodeBs. Therefore, it can be proposed that sequence-based discovery is prioritized in NW-coverage scenario.
PRACH, SRS and PSS are generated using Zadoff-Chu sequences. These physical signals have different characteristics shown in Table 1.
Table 1
	
	
	Sequence

Length
	Signal duration

in symbols
	# of 
occupied PRB
	note

	PRACH
	SC-FDMA
	839
	14 (*)
	6
	The sequence part of preamble can be repeated up to two times according to the type of PRACH format.

	SRS
	SC-FDMA
	N x 24
	1
	N x 4PRBs
	Use of alternate subcarriers

	PSS
	OFDM
	63
	1
	6
	No use of center of 64 subcarriers


*: PRACH format 0 with guard time
The different characteristics may be exploited for different scenarios in which D2D discovery signal is used. 

The transmission range of D2D communication within network coverage doesn’t have to be large. It typically may not be as large as a distance between a cellular-mode UE and its serving eNodeB. A larger-range D2D communication may not benefit from using direct communication, because a UE has to transmit signals with higher power for the D2D communication than cellular-mode communication and the D2D communication can interfere more with neighboring cells. On the other hand, this doesn’t apply to D2D communication out of network. Therefore, it can be possible to give different characteristics to discovery signals for in-network and out-of-NW D2D communication respectively.

If PSS or SRS is not sufficient to cover all possible scenarios, PRACH may be considered as an additional discovery signal. PSS (or SRS) and PRACH may be used for different discovery scenarios. PSS or SRS is used for in-NW discovery, and PRACH is used for out-of NW discovery. PRACH with repeated sequences may be used for a longer discovery range.
PSS and SRS have the same subcarrier spacing as that of any DL signal, while PRACH has a different subcarrier spacing. In the in-network scenario, a connected-mode UE receives DL signals from its serving cell and may look for PSS from different eNodeB cells. An idle-mode UE, especially when its power is turned on, looks for PSS.  In addition to these PSS detection for cellular-mode operation, ProSe-capable UE has to look for D2D discovery signals from other ProSe UEs in its communicable range. The use of PSS as a D2D discovery signal could make ProSe UE’s receiver and discovery operation simpler than use of other types of signal. ProSe UE has to have a signal processor to handle received PSS from eNodeBs. The processor could be reused to handle PSS from other ProSe UEs. The frequency of ProSeUE’s internal local oscillator is changed so as to receive and process received PSS from eNodeB or ProSeUE. Therefore it can be concluded that PSS is the first choice as a sequence for D2D discovery signal.
3. Proposals
Proposal 1: The use of sequence-based discovery should be prioritized, at least for the in-network coverage case.

Proposal 2: For the sequence-based discovery, consider employing different physical signals (PSS, SRS or PRACH) for D2D discovery signal in different scenarios especially in terms of the presence of a D2D-controlling network.
Proposal 3: PSS is the first choice as a sequence for D2D discovery signal.
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