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1. Introduction
It was agreed that D2DSS comprises of PD2DSS and SD2DSS. The design of PD2DSS/SD2DSS sequence was discussed in RAN1#78 meeting with following evolution:
Agreements:
· For PD2DSS,

· Sequence:

· New root indices

· FFS: Detailed root indices

· Waveform:

· SC-FDM without DFT-precoding

· Number of symbols in a subframe is 2

· For SD2DSS,

· Sequence:

· Same sequence as Rel-8 SSS

· Waveform:

· SC-FDM without DFT-precoding with reduced power with respect to PD2DSS

· FFS: how to specify reduced power mechanism for SD2DSS
· Number of symbols in a subframe is 2

· For reception, in-coverage UEs may need D2DSS from another in-coverage UEs for time/freq. synchronization in some inter-cell scenarios

· Within a subframe, D2DSS symbol location is fixed for a given CP length
In this contribution, we further discuss the design of PD2DSS and SD2DSS, including the symbol position and information carried by D2DSS sequence.
2. Discussion
2.1. Position of PD2DSS and SD2DSS
It was agreed that two symbols were respectively allocated for PD2DSS and SD2DSS. The location of these symbols within a synchronization subframe is still under discussion. To determine the location, detection complexity in receiver, estimation accuracy of information carried by D2DSS and time-frequency synchronization performance should be considered. Among these aspects, the detection accuracy of PSD2DSS root index can be ensured via selection of appropriate root indexes, and the time synchronization performance is not impacted by symbol location. Considering the other aspects, a method for symbol location is proposed as shown in Fig.1 and Fig.2 with the following considerations:
· Consecutive PD2DSS+PD2DSS can reduce the complexity of rough synchronization as discussed in [1].
· Consecutive PD2DSS+SD2DSS can improve the detection accuracy of SSID carried by SD2DSS via coherent SD2DSS detection as discussed in [2];
· Two SD2DSS symbols located far away within the subframe can improve the performance of frequency offset estimation.
The FFS symbols in Fig.1 and Fig.2 are determined by whether LTE-like DMRS is introduced for PD2DSCH, which is discussed in [3]. For discovery UEs who would not transmit PD2DSCH, the same D2DSS symbol location as that for communication UEs can be used to ensure SFN transmission in a synchronization resource.
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Figure 1: Structure of synchronization subframe with normal CP
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Figure 2: Structure of synchronization subframe with extended CP 
Proposal 1: The D2DSS symbol location in Fig.1 and Fig.2 is applied in each synchronization subframe.
2.2. Information carried by D2DSS
Two D2DSS groups, D2DSSue_net and D2DSSue_oon, were defined in RAN1#77 meeting to distinguish the D2DSS originally from eNB and D2DSS originally from UE. That implies D2DSS should carry at least the information to indicate the original synchronization source type (eNB/UE). This information can be carried by PD2DSS via different root indexes. By this way, the receiver may confirm the priority of synchronization source just via PD2DSS without detection of SD2DSS and PD2DSCH in some cases. 
Besides synchronization source type, a SSID would be carried by D2DSS to differentiate different original synchronization sources, e.g. different cells or different ISSs. The SSID could be informed by the 168 SD2DSS sequences. For in-coverage UEs, the SSID can be configured by eNB and the ID can be reused by out-of-coverage UEs transmitting D2DSS in D2DSSue_net. For out-of-coverage UEs transmitting D2DSS in D2DSSue_oon, the SSID can be selected by independent synchronization source itself.

Proposal 2: D2DSS in D2DSSue_net or D2DSSue_oon is indicated by PD2DSS root index. 

Proposal 3: 168 SSIDs are carried by SD2DSS and respectively used for D2DSSue_net and D2DSSue_oon.
3. Conclusion
In this contribution, the design of PD2DSS and SD2DSS is discussed. How to determine the location of D2DSS symbols and the information carried by PD2DSS and SD2DSS are analyzed. The proposals are summarized as below.
Proposal 1: The D2DSS symbol location in Fig.1 and Fig.2 is applied in a synchronization subframe.
Proposal 2: D2DSS in D2DSSue_net or D2DSSue_oon is indicated by PD2DSS root index. 

Proposal 3: 168 SSIDs are carried by SD2DSS and respectively used for D2DSSue_net and D2DSSue_oon.
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