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1. Introduction
At the RAN1#77 meeting, the following was agreed on regarding the D2DSS configuration [1]:
	D2DSS transmission configuration is the same between D2D discovery and D2D communication if NW supports both D2D communication and discovery


However, at RAN1#78 meeting, different interpretations of the meaning of “the same configuration” were raised, and the following four alternatives were summarized [2]:

· Alt 1: D2DSS resource periodicity and transmission periodicity are both the same between D2D discovery and D2D communication if NW supports both D2D communication and discovery
· Alt 2: D2DSS resource periodicity is the same between D2D discovery and D2D communication if NW supports both D2D communication and discovery, but the D2DSS transmission periodicity may be different between D2D discovery and D2D communication
· Alt 3: Both D2DSS resource periodicity and transmission periodicity can be different between D2D discovery and D2D communication if NW supports both D2D communication and discovery
· Alt 4: D2DSS transmission configuration for a given UE is the same between D2D discovery and D2D communication if NW the UE supports both D2D communication and discovery
In this contribution, we discuss the issues regarding different interpretations of the meaning of “the same configuration” in the RAN1#77 agreements, and give our preference based on the discussion.
2. Discussion on D2DSS Transmission Configuration
If the network supports only D2D discovery or only D2D communication, the D2DSS transmission configuration can be made specific targeting only discovery or communication purposes. Generally speaking, D2D discovery UEs are within network coverage and can synchronize with its serving/camping eNB. The motivation for D2D discovery UEs to transmit a D2DSS is mainly for inter-cell D2D discovery. On the other hand, D2D communication for public safety could be operated out of network coverage. In network coverage UEs transmit D2DSS for out of coverage UEs to achieve synchronization and to avoid interference to the cellular communications. The PD2DSCH should be transmitted at least  to indicate an out of coverage D2D transmit resource pool or D2D frame number [1]. The D2D discovery period can be much longer than the D2D SA/data period, and in turn the required period for D2DSS transmission for discovery may be much longer than that for communications. 
Despite the different motivations and requirements, if the network supports both D2D communication and discovery, the same D2DSS transmission configuration for discovery and communication should be used as agreed at RAN1#77. RAN1 understands the “D2DSS transmission configuration” in the agreement to include at least the D2DSS sequences [2]. Therefore, alternatives to the “D2DSS transmission configuration” focus on D2DSS resource periodicity and D2DSS transmission periodicity. 
Among the 4 alternatives in the introduction, Alts. 1, 2, and 3 are from a system/network perspective, while Alt. 4 is from single UE perspective. Based on our understanding, the UE behavior will be automatically clarified if the D2DSS transmission configuration can be clarified from the network perspective. Therefore, analysis on alternatives should focus on Alts 1, 2, and 3. The following issues need to be considered to when analyzing the different alternatives:

· Power consumption of UEs transmitting discovery only
· Impact on D2DSS detection
· Impact on D2DSS based measurement for source selection and decision of D2DSS transmission
In Fig. 1, different D2DSS resource configurations and D2DSS transmission configurations for discovery and communication are shown. In a subframe, four symbols are occupied for D2DSS (two symbols for PD2DSS and SD2DSS) and several symbols can be occupied by PD2DSCH. It should be noted that from our understanding, the same “D2DSS resource periodicity” in alternatives means that the resource configured/reserved for D2DSS transmission for discovery and communication is the same. It is assumed that D2D discovery UEs do not transmit the PD2DSCH (although it may still be FFS depending on RAN1 decision). For convenience, we refer to a UE that is configured to transmit D2DSS as synchronization source UE, i.e., SS-UE.
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Figure 1 D2DSS configuration
Alternative 1

For Alt. 1, SS-UEs for communication and SS-UEs for discovery will transmit a D2DSS in the same resource with the same periodicity. Even though the required periodicity of a D2DSS transmission for discovery is much longer than that for communication, a SS-UE for discovery shall send D2DSS with the same periodicity as that for D2D communication. The power consumption of SS-UEs for discovery will be greatly increased. If it would be agreed that the D2DSS period is pre-defined, the impact of Alt. 1 becomes larger; even if D2D communication is not operated in the carrier, SS-UEs for discovery have to transmit D2DSS frequently.
Observation 1: For Alt. 1, the power consumption of SS-UEs for discovery will be greatly increased.

In addition, from the receiving UE perspective, the D2DSSs from SS-UEs for communication and SS-UEs for discovery are mixed in the same resources. If the PD2DSCH is only transmitted by SS-UEs for communication, the demodulation performance of the PD2DSCH will be impacted if there is no additional RS for demodulation except for the D2DSS. There may be no impact on discovery receiving UE assuming that UE may monitor only SIB signaled subframe for the D2DSS within discovery resource pool.
Observation 2: For Alt. 1, the demodulation performance of the PD2DSCH will be impacted if there is no additional RS for demodulation except for the D2DSS.
Alternative 2
For Alt. 2, the D2DSS resources are the same for both D2D communication and D2D discovery; however, the SS-UEs for discovery may transmit a D2DSS with a discovery period, and be muted in intermediate D2DSS resources. Allowing the D2DSS transmissions, which is not restricted to the first subframe of the resource pool, for D2D discovery within a discovery resource pool is also categorized in the Alt. 2. There will be no power consumption waste for SS-UEs for discovery. However, D2D communication UEs may receive different D2DSS received quality and signal strength in resources with or without the D2DSS from SS-UEs for discovery. Thus the source selection and decision to be synchronization source may be impacted (if RAN1 decide to use related criteria for source selection and synchronization source decision). Meanwhile, since the period of discovery is generally much longer than that for D2D communication, and the impact is limited to D2DSS resources for discovery transmission, the impact on D2DSS measurement/detection would be acceptable.

Observation 3: For Alt. 2, the impact on D2DSS measurement/detection would be acceptable.

Similar to the analysis for Alt. 1, the demodulation performance of the PD2DSCH will be impacted if there is no additional RS for demodulation except for the D2DSS. However, the impact is also limited in the D2DSS resource for discovery transmission. Similar to Alt. 1, no impact is observed for discovery receiving UEs.
Alternative 3
For Alt. 3, the resource and transmission of the D2DSS for discovery and communication can be different. There will be no power consumption waste for SS-UE for communication only or SS-UEs for discovery only. However, SS-UEs supporting both communication and discovery simultaneously need to send D2DSSs for communication and discovery. Since the period of discovery is generally much longer than that of communication, the increase in energy consumption of SS-UEs supporting both communication and discovery would be marginal.
However, since the same D2DSS sequence is used for discovery and communication, UE may miss-detect the D2DSS for communication as the D2DSS for discovery and vice versa depending on the D2DSS configuration. The received D2DSS quality and signal strength of a SS-UE for communication may be impacted by incorrectly detecting a D2DSS for discovery; while a discovering UE may make incorrect decision on the discovery resource pool position of neighbor cell by incorrectly detecting the D2DSS for communication. UE may need to validate if the D2DSS is for communication by detecting the PD2DSCH in the same subframe even for D2DSS based measurement. Considering this, complexity of both receiving UEs and SS-UEs will be increased. 
Observation 4: For Alt. 3, the UE complexity would be increased to avoid incorrect detection of the D2DSSs.
So far, the discussion has been based on the agreement “The same PD2DSS and SD2DSS sequences is used for D2D communication” [1] and the current RAN1 understanding that “’D2DSS transmission configuration’ in this agreement to include at least the D2DSS sequences” [2]. If separate D2DSS sequence sets are applied to D2D communication and D2D discovery, then only Alt. 3 would be feasible. Sequence separation would be applied to PD2DSS considering receiver impact. When the sequence separation is applied with both Alt.1 and Alt.2, the receiving UEs may experience strong interference from the discovery PD2DSSs to the communication PD2DSSs or vice versa. The cross correlation property of the Zadoff-Chu sequence may not sufficiently suppress the cross interference considering the independent locations of SS-UEs for communication and discovery.
Based on the above discussion and observations, we propose the following:
Proposal: If the same D2DSS sequence set is used for both D2D communication and discovery, then down select from Alt. 2 and Alt. 3. If separate D2DSS sequence sets are used for D2D communication and discovery, then Alt.3 is feasible.
3. Conclusion

In this contribution we discussed the D2DSS configuration. We propose the following.
Proposal: If the same D2DSS sequence set is used for both D2D communication and discovery, then down select from Alt. 2 and Alt. 3. If separate D2DSS sequence sets are used for D2D communication and discovery, then Alt.3 is feasible.
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