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1. Introduction
In last RAN1 meeting, D2D discovery including discovery signal design and resource allocation was discussed and following working assumptions were obtained [1]:
Working Assumption:

· At least for discovery:

· Any UEs that do not have an active timing advance value (including RRC_Idle UEs in coverage if transmission of discovery signal is supported for such UEs, and out of coverage UEs that do not have an active timing advance value) use T2=0 

· FFS for UEs with an active timing advance value
Working assumption for the purpose of further evaluation:

· Discovery message transmission resource configuration consists of a number of subframes and a discovery period, and FFS a number of PRBs
· The number of discovery subframes and the discovery period may be semi-statically configured at least when in coverage

· Individual discovery message transmission resources are not CDM 
· All individual discovery message transmission resources are the same size
· Study power consumption of RRC_Idle UEs when considering resource allocation for discovery 
In this contribution, we share our views on potential issues of the D2D discovery signal transmission timing especially for RRC_Idle DUEs, mainly focusing on the interference between D2D signals and Cellular UE signals. 

2. Discussions

In current D2D discovery discussion, RRC_Idle DUEs are not precluded from transmitting or receiving D2D discovery signals. That means DUE will transmit D2D signal at T1. For Type1 resource allocation of D2D discovery, resources consisted of a number of subframes and PRBs are semi-statically configured, possibly when the UEs are within the NW coverage. Each DUE will select one resource unit to transmit D2D discovery signal. eNB has no idea of which time-frequency resource is actually used by which DUE. If one cellular UE (CUE) is scheduled at the same subframe, interference between D2D UE and CUE may occur, due to both in-band emission and inter symbol interference (ISI), where the latter is caused by the misalignment between the received CUE and DUE signals.
As depicted in Fig.1, a cell-edge RRC_Idle DUE (DUE1) transmits D2D discovery signal at one resource unit from the configured resource pool. At the same time, a CUE is scheduled to transmit PUSCH to eNB. Due to no active timing advance value for DUE1, the D2D signal will arrive at eNB after the arrival of CUE signal. The arrival time difference between D2D signal and CUE signal at eNB side is as large as 2r/c (r is cell radius), which is about 6.67us for a 1732-ISD system. It can be seen that the value is larger than the current normal CP length, so that ISI is generated. Moreover, if D2D signal is transmitted with maximum power, i.e., 23dBm, considerable interference power will be generated at eNB side even the interference is from a cell-edge DUE. 

Observation: When a RRC_Idle DUE transmits D2D signal at T1, it causes ISI to regular CUE UL transmissions.
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Figure1. Example of interference from D2D signal to CUE signal
Further, D2D discovery signal transmission timing for RRC_Connected DUEs should also be considered. Several methods were proposed, e.g., unified transmission timing with RRC_Idle DUEs which means using only the downlink receiving timing T1, or still keeping the same timing as cellular PUSCH timing (i.e., T1-T2), etc. For the former method, each DUE receiver will just tune its receiver timing window starting from its downlink receiving timing T1 and do not need to tune its receiver window with respect to the intended incoming discovery signals. Although it means the complexity of adjusting receiver window for each DUE receiver can be avoided, ISI problem between D2D signal and CUE signal still exist and get even more serious because of larger possibility of beyond PUSCH CP for the arrival time of the interference at eNB side. Therefore, based on above analysis, careful design of the D2D discovery signal transmission timing is needed considering interference between D2D signals and CUE signals. 
Proposal: Careful design of the D2D discovery signal transmission timing is needed considering interference between D2D signals and CUE signals.
3. Conclusions
In this contribution, potential issues for D2D discovery signal transmission timing were analyzed mainly from the aspect of interference between D2D signals and Cellular UE (CUE) signals. It was observed that,

Observation: When a RRC_Idle DUE transmits D2D signal at T1, it causes ISI to regular CUE UL transmissions 
Then we discussed the D2D discovery signal transmission timing for RRC_Connected DUEs. Issues of unifying the transmission timing for both RRC_Connected and RRC_Idle DUEs were identified. And finally it was proposed that,

Proposal: Careful design of the D2D discovery signal transmission timing is needed considering interference between D2D signals and CUE signals.
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