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1. Introduction
During the RAN1#76bis meeting, the signal design of discovery and communication was discussed mainly on the scrambling, Gap design and CP configuration. The corresponding agreements are listed below:
Agreements: 

· D2D data communication channel transmissions are scrambled by the ID in the SA
· Scrambling seed of the SA is fixed in the specifications 
· At least for UEs which are not out-of-coverage, the size of the gap agreed in RAN1#76 for both communication and discovery is 1 symbol at the end of every D2D transmission which does not use uplink timing advance

· FFS whether a “D2D transmission” can in some cases be considered to have a duration of more than one subframe, and if so, in which cases. 

· Hanbyul (LGE) to prepare a list of all relevant cases to identify which ones need a gap and which do not – for email discussion until RAN1#77.

· Gap is created by puncturing.

· There is no explicit signalling of the presence/absence of the gap
· If the transmitting UE is in-coverage, the CP lengths for D2D signals and cellular traffic are independently configured
· D2D CP length is set by common higher layer signaling
· FFS whether the SA, D2D data and D2DSS may use different CP lengths

· FFS which CP length to use /how to configure it if the transmitting UE is not in-coverage
· The impact on cellular traffic of using a different CP length for D2D should be minimized. 
There are some other aspects need to be discussed for D2D signal design, e.g. DMRS generation. In this contribution, we discuss these aspects and the remaining issues on CP configuration. Discovery preamble and GP design which are discussed via email discussion are not concerned here.
2. Discussion
2.1. Signal design for D2D
As discussed in our contribution [1], a PSSID is proposed to be carried by D2DSS transmitted by a D2D UE to distinguish D2DSS/PD2DSCH from synchronized neighboring cells. Since a D2D UE should detect D2DSS first for synchronization before detection of discovery message, the PSSID carried by D2DSS can be used to generate the DMRS sequence for following message. In case that neighboring cells are synchronized and overlapped discovery resource pools are configured, PSSID based DMRS can restrict the interference among DMRS from different cells like that in LTE. For further interference randomization among UEs within a cell occupying the same discovery resource, random cyclic shift can also be considered as enhancement. Nevertheless, the number of usable cyclic shift should be very limited (e.g. two cyclic shift) to avoid the ambiguity of cyclic shift in receiver due to propagation delay and timing difference 
The message carried by discovery signal is broadcasted to neighboring D2D UEs like SA in communication. For SA, the scrambling seed is fixed in the specification since the information carried by SA is different for different UEs and multiple scrambling seeds are not needed. For discovery message, the condition is similar and the scrambling seed can also be fixed in the specification. Furthermore, the same seed can be used for SA and discovery message for simplification of UE implementation.
Proposal 1: The DMRS sequence of discovery message is derived from the PSSID carried by D2DSS. Limited cyclic shift can be considered for further interference randomization.
Proposal 2: The scrambling seed of discovery message is fixed in the specification like that of SA.
For SA transmission, like discovery message, the PSSID carried by D2DSS can be used to generate the DMRS sequence for inter-cell interference randomization. Further cyclic shift or OCC for intra-cell/cluster interference randomization is not necessary since the probability of resource collision within a cell/cluster would be very low, especially in case of Mode 1 resource allocation. For communication data, the transmission is more frequent and interference due to resource collision can be restricted via using the ID carried by SA to generate the DMRS sequence.
Proposal 3: The DMRS sequence of SA is derived from the PSSID carried by D2DSS.
Proposal 4: The DMRS sequence of communication data is derived from the ID carried by SA.
2.2. CP configuration for D2D
Based on current agreement, the CP length of D2D signal can be different from that of cellular signal. Whether different types of D2D signal can use different CP lengths needs further study. In this section we discuss the CP design for different types of signal and UEs.
A D2D UE should detect the D2DSS from neighboring eNB/UEs first before detection of other D2D signal. For example, an in-coverage UE may need to detect the D2DSS from UEs in the same cell, from UEs in neighboring cells and from out-of-coverage UEs. The same CP length for D2DSS from different types of UEs would significantly simplify the blindly detection of D2DSS. Considering the transmission of D2DSS should support large coverage in some scenarios, extended CP can be used for all D2DSS. If PD2DSCH is applicable and transmitted in the same subframe as D2DSS, extended CP can also be used. Since the information carried by D2DSS/PD2DSCH is expected to be very small, less OFDM symbols due to extended CP would not affect the demodulation of D2DSS/PD2DSCH.
Proposal 5: Extended CP is used for D2DSS and PD2DSCH (if supported) transmission of in-coverage and out-of-coverage UEs.
For discovery and communication signal, independent higher layer signaling for configuration of CP length is preferred for in-coverage UEs from two aspects:

·   The requirement to coverage of discovery signal and communication signal may be different. Then different CP lengths would be beneficial.
·   Discovery and communication signal may be multiplexed with cellular signal in different ways. For example, specific subframes may be allocated for type 1 discovery transmission as proposed in [2], and then different CP length from cellular signal can be used without much impact. For communication signal, FDM with cellular PUSCH is hard to be avoided and different CP length from cellular signal should carefully take the impact on cellular traffic into count.
Hence, at least different CP lengths for discovery and communication signal should be allowed. To further simplify the detection of D2D signal with potentially different CP lengths (e.g. D2D signal from UEs in neighboring cells), the configuration of CP lengths can be signaled by PD2DSCH. A UE can detect D2D signal according to the CP length configuration carried by firstly detected PD2DSCH.
Proposal 6: Independent higher layer signaling is used to configure the CP length of discovery signal and communication signal for in-coverage UEs. This information can be further carried by PD2DSCH for simplification of detection.
For out-of-coverage UEs, the CP length should consider the Tx resource pool used for D2D signal transmission. If the in-coverage Tx resource pool is forwarded by in-coverage UEs, and out-of-coverage UEs detecting it use the Tx resource pool for D2D signal transmission, then the same CP length as that of in-coverage UEs should be used for these out-of-coverage UEs to restrict the interference. That means the in-coverage CP length should also be forwarded by in-coverage UEs together with resource pool. On the other hand, for out-of-coverage UEs using pre-configured Tx resource pool, the impact to cellular signal is not an issue and a pre-configured CP length can be used, e.g. extended CP to support large coverage. 
Proposal 7: For out-of-coverage UEs, communication transmission in the Tx resource pool forwarded by in-coverage UEs uses the CP length forwarded by in-coverage UEs. Communication transmission in pre-configured Tx resource pool uses pre-configured CP, e.g. extended CP.
3. Conclusion 

In this contribution, we discuss the details of signal design for discovery and communication. The proposals are summarized as follows:
Proposal 1: The DMRS sequence of discovery message is derived from the PSSID carried by D2DSS. Limited cyclic shift can be considered for further interference randomization.
Proposal 2: The scrambling seed of discovery message is fixed in the specification like that of SA.
Proposal 3: The DMRS sequence of SA is derived from the PSSID carried by D2DSS.
Proposal 4: The DMRS sequence of communication data is derived from the ID carried by SA.
Proposal 5: Extended CP is used for D2DSS and PD2DSCH (if supported) transmission of in-coverage and out-of-coverage UEs.
Proposal 6: Independent higher layer signaling is used to configure the CP length of discovery signal and communication signal for in-coverage UEs. This information can be further carried by PD2DSCH for simplification of detection.
Proposal 7: For out-of-coverage UEs, communication transmission in the Tx resource pool forwarded by in-coverage UEs uses the CP length forwarded by in-coverage UEs. Communication transmission in pre-configured Tx resource pool uses pre-configured CP, e.g. extended CP.
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