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1 Introduction
In RAN1#77, the following working agreements were made on D2D CP length.
· D2DSS and PD2DSCH have equal CP length

· UEs assume that the same length CP of all D2D signals/channels (at least for a given mode/type, depending on the FFSs below) is configured by the network or pre-configured for D2DSS transmitted by a UE for both in coverage and out of coverage cases

· If the network-configured and pre-configured CP lengths are different, the network-configured CP length is used. 
· FFS whether CPs for Mode 1 and Mode 2 may be different for D2D data channel. 

· FFS whether CPs for Type 1 and Type 2 discovery may be different
· Reception of D2DSS transmitted by a UE does not require blind detection of CP length
In this paper, we discuss the remaining details of CP length configuration. 
2 D2D CP Length Configuration
CP is used to minimize ISI/ICI in the OFDM system.  For D2D, the CP length is used to mitigate ISI/ICI caused not only by multipath of the received signals but also the inaccurate sampling time of target received signals due to differences in propagation delay.   The D2D receiver uses the received timing from the synchronization source as the reference time for the FFT window setting and all signal processing.   The sampling time of received signals from all Tx UEs would be offset from the reference time as shown in Figure 1.    The timing offset from the reference time is proportional to the difference in the propagation delay between the D2D transmit UE and the synchronization source.   Thus, extended CP is useful to counteract the timing offset caused by different propagation delays and minimize the ISI/ICI.   However, it will create ISI/ICI if the CP lengths of different PRBs in the subframe are different.
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Figure 1: Sampling time and timing of received SA packets from different transmit UEs at  the receiving UE
It was agreed in RAN1#77 that UEs could assume the CP lengths being the same for all D2D channels.  The CP length is configured by the network or preconfigured.  If the network-configured and pre-configured CP lengths are different, the network-configured CP length is used.    If the CP lengths of the D2D channels are different to that of PUSCH/PUCCH, the network needs to partition the resources for D2D and WAN in the time domain.   

Proposal 1:  The network needs to time division multiplex D2D resources and WAN resources if the CP lengths of D2D channels are configured to be different to that of PUSCH/PUCCH.  
It is FFS whether CPs for Mode 1 and Mode 2 may be different for the D2D data channel and whether CPs for Type 1 and Type 2 discovery may be different.  If channels with different CP lengths are not transmitted in the same subframe, there is no ISI/ICI.  It was agreed in RAN1#78 that up to 4 resource pools could be configured for discovery, SA, and D2D data communication channel.    The network could allocate different resource pools for those channels with different CP lengths and not allocate resource pools with different CPs in the same subframe.  CP lengths for Mode 1 and Mode 2 resource allocation could be different.   In the same manner, CP lengths for Type 1 and Type 2 discovery resource allocation could be different as long as the network configures and partitions the resources properly.  
Proposal 2: Different CP lengths for Mode 1 and Mode 2 resource allocation are supported for D2D communication.   Different CP lengths for Type 1 and 2 resource allocation for D2D discovery are supported.
3 Conclusion
In this paper, we discuss the use cases and remaining issues of configuration of CP lengths for D2D communication and discovery.   We propose
· Proposal 1:  The network needs to time division multiplex D2D resources and WAN resources if the CP lengths of D2D channels are configured to be different to that of PUSCH/PUCCH.  

· Proposal 2: Different CP lengths for Mode 1 and Mode 2 resource allocation are supported for D2D communication.   Different CP lengths for Type 1 and 2 resource allocation for D2D discovery are supported.
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