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1 CP Configuration for D2D
In this contribution, we discuss CP configuration for D2D.
We note the following agreements/working assumptions pertaining to CP length [1], [2]:

	Working assumption: A D2D signal can consist of either an extended cyclic prefix (512Ts long) or a normal cyclic prefix (144 Ts long).
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.
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

D2DSS and PD2DSCH have equal CP length
Reception of D2DSS transmitted by a UE does not require blind detection of CP length


At a high level, there are two open issues for CP length configuration:

1. Should the D2D CP length(s) depend on the channel?

2. Should the D2D CP length(s) depend on the resource allocation scheme? 

Before answering these questions, we note the following considerations in deciding on CP length:

1. Link level – ability to deal with timing errors and delay spread between a TX and RX UE

2. System level 

a. Minimize ICI caused by timing error and delay spread btn multiple TX UEs and a RX UE 

b. Minimize ICI caused by different CP for D2D and WAN

We note that timing errors and delay spread are function of range (carrier frequency and target RSRP) whereas ICI with WAN is function of CP configured for WAN (which indirectly depends on ISD and WAN RSRP). We expect the same range for all D2D signals and thus expect similar behaviour for timing errors and delay spread. Thus, we make the following observations:
Observation 1: CP configuration need not depend on the resource allocation scheme. 
Observation 2: CP configuration need not depend on the D2D signal as long as target RSRP is the same.

Observation 3:  CP configuration may depend on whether D2D signal is frequency multiplexed with WAN signal.
Based on this, we view Observation 3 as the key criterion for providing flexibility in CP configuration. Therefore, we propose that:

Proposal 1: One CP value is independently configured per resource pool (for Discovery, SA or Mode 2 Data).

This is motivated by each resource pool could be either be FDMed or TDMed with WAN. We also note that it is important that there is no ambiguity from receiver perspective regarding what CP value the transmitter is using especially for inter-cell and out of coverage D2D communication. Thus, the CP value should be either SIB configured (part of resource pool configuration) or pre-configured. Further, we note that there is no notion of resource pool for Mode 1 or D2DSS/PD2DSCH currently defined. Given this, we propose that:

Proposal 2: CP value is independently configured for Mode 1 Data. 

Proposal 3: D2DSS/PD2DSCH use the same CP value as the resource pool that they are transmitted in (either discovery or SA). 
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