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1
Introduction
In last RAN1#76bis meeting, CP length for D2D communication and discovery was discussed as the following [1]:
· 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 minimised
In this contribution, we will discuss how the CP length should be set for the SA, D2D data and D2DSS in D2D broadcast communication.
2
CP Lengths for SA, D2D Data and D2DSS
LTE system supports to use different CP length configuration methods between DL and UL. In other words, DL CP length configuration can be derived from PSS/SSS and UL CP length configuration can be signaled by a higher layer parameter (UL-CyclicPrefixLength) via SIB2. Thus, it may be natural to introduce these CP length configuration schemes for D2D broadcast communication. 
2.1
CP length configuration by D2DSS
In current LTE system, DL CP length can be blindly detected by UEs in the course of PSS/SSS detection. Moreover, LTE standardization specifies that transmission in each DL subframe shall use the same CP length as used for DL subframe #0, unless otherwise specified (e.g., MBSFN subframes) [2]. According to this design philosophy, CP length can be derived from D2DSS in D2D communication (if SD2DSS is supported), and the same CP length as D2DSS can be used for SA and D2D data. This approach allows us to reduce signaling overhead caused by CP configuration at the cost of receiver complexity due to blind detection.
In partial network coverage, UEs within network coverage transmit D2DSSs to support synchronization process of outside UEs under full eNB control. In this case, CP length for D2DSS transmission is configured by common higher layer signaling according to the agreement. If a UE in out-of-coverage is not a D2D Synchronization Source, the UE blindly detects CP length in the course of D2DSS detection and corresponding CP length is applied to decode SA and D2D data. Otherwise, CP length for D2DSS transmission should be pre-configured. 
Observation 1:
- For out-of-coverage, CP length configuration can be derived from D2DSS if RAN1 accepts introducing SD2DSS.
· CP length configuration by D2DSS can reduce signalling overhead caused by CP configuration at the cost of receiver complexity.
· The same CP length is used for D2DSS, SA and D2D data when CP length configuration by D2DSS is introduced.
2.2
CP length configuration by signaling
LTE system supports to configure UL CP length by a higher layer parameter (UL-CyclicPrefixLength) via SIB2 signaling. Similarly, CP length information can be transmitted on D2D broadcast channel (e.g., PD2DSCH) if supported. This approach can avoid blind CP detection, and can provide a flexible D2D operation which allows us to have different CP lengths between SA and D2D data. However, this signaling method may impact on VoIP delay performance, especially when the transmission periodicity of PD2DSCH is set to be long.
In partial network coverage, UEs within network coverage transmit PD2DSCH to support synchronization process outside UEs under full eNB control. In this case, CP length for D2DSS transmission is set by common higher layer signaling according to the agreement. If a UE in out-of-coverage is not a D2D Synchronization Source and the UE does not transmit PD2DSCH, the UE can obtain CP length information from PD2DSCH transmitted by a D2D Synchronization Source. Otherwise, pre-configured CP length information should be included in PD2DSCH.
Observation 2:
- For out-of-coverage, CP length information can be signalled via PD2DSCH if RAN1 supports PD2DSCH.
· Using PD2DSCH for CP length configuration can avoid blind CP detection and different CP length can be used for D2DSS, SA and D2D data.
· CP configuration by using PD2DSCH may impact on VoIP delay performance when the transmission periodicity of PD2DSCH is set to be long.
3
Conclusion
This document has discussed how to set CP length for D2D broadcast communication in out-of-coverage. The following are our observations and proposals:
Observations: 
- For out-of-coverage, CP length configuration can be derived from D2DSS if RAN1 accepts introducing SD2DSS.
· CP length configuration by D2DSS can reduce signalling overhead caused by CP configuration at the cost of receiver complexity.
· The same CP length is used for D2DSS, SA and D2D data when CP length configuration by D2DSS is introduced.
- For out-of-coverage, CP length information can be signalled via PD2DSCH if RAN1 supports PD2DSCH.
· Using PD2DSCH for CP length configuration can avoid blind CP detection and different CP length can be used for D2DSS, SA and D2D data.
· CP configuration by using PD2DSCH may impact on VoIP delay performance when the transmission periodicity of PD2DSCH is set to be long.
Proposals: 
- For out-of-coverage, CP length configuration should be derived from D2DSS (PD2DSS/SD2DSS) to reduce standardization efforts.
· The same CP length is used for D2DSS, SA and D2D data.
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