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1 Introduction
In RAN1#78bis, it was agreed that RSRP is used as the reference measurement for a UE to determine whether to transmit D2DSS:
· For a UE transmitting SA or D2D data, in each subframe in the D2DSS resource, the UE shall transmit D2DSS if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the subframe is within the SA or D2D data period in which SA or data is transmitted, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, AND/OR FFS other condition(s) are satisfied if the UE is not transmitting SA or D2D data within the SA/data period in which the subframe falls OR all of the following conditions are satisfied: 

· an RSRP threshold for communication D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.

· For a discovery UE, for each discovery pool, the UE shall transmit D2DSS in the first subframe of the discovery pool if this subframe is in the D2DSS resource, or otherwise in the latest subframe of the D2DSS resource before the start of the discovery pool, if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

· FFS: the UE is not scanning for other D2DSS (details FFS), AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the UE transmits a discovery message in the discovery pool, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, OR all of the following conditions are satisfied: 

· an RSRP threshold for discovery D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.
RSRP measurements were also agreed in RAN1#78bis as one the methods in the selection of type 1 discovery resource pool for interference mitigation to WAN traffic as follows: 

· If more than 1 resource pool with the same usage index is configured for type 1 discovery, the network configures the method for the UE to select the resource pool among the pools with a given usage index; the following methods are supported:

· Random, subject to meeting the UE and network power configurations 

· Default if no other method is configured

· UE RSRP measurement 

· For each pool, an upper RSRP value and a lower RSRP value are configured 

· For each value: {-infinity, -110 … -60, +infinity}dBm, increments of 10dB
In this paper, we discuss the details of D2D measurements.
2 Consideration of D2D measurements 
D2D measurements are used as the reference for the assistance of D2D system operation.  The measurements are on the known reference signals.   The prerequisites of D2D measurements are the detection of the synchronization channel and channel tracking of the reference signals.   The UEs detect the synchronization channel to obtain the timing of subframe boundary and REs of reference signals.   If collision of multiple synchronization channels with the same synchronization signals is observed at the receive UE, the UE will obtain the timing of the super-positioned signals from multiple synchronization channels.  Thus, the UE will not have the correct timing of subframe boundary and reference signals from any one synchronization source.  
UEs will use reference signals alone or the combination of synchronization channels and reference signals for channel tracking.  The outputs of the timing and frequency tracking are used for the timing and frequency offset compensation in the D2D measurements.    If the reference signals from multiple sources collide, the UEs will track the super-positioned channel which may have high variability.  It will therefore be difficult for the UE to track the channel and to obtain an accurate estimate of timing and frequency offset for the compensation of D2D measurements.  Thus, the accuracy of D2D measurements degrades.   The D2D system performance will be subsequently degraded with system operation based on D2D measurements.  
Proposal 1: The synchronization channels and reference signals used for D2D measurements should be designed and configured to avoid collision in order to avoid degrading  D2D measurements.  
D2D measurements could be classified into two categories: LTE network measurements and D2D UE measurements.  

· D2D measurements on LTE network – In RAN1#78bis, RSRP measurements based on CRS are used for the triggering of D2DSS transmission and for resource pool selection.   UEs, either CONNECTED or IDLE mode, perform RSRP measurements on CRS of the serving cell/camping cell.  RSRP measurements are used for RRM measurements for mobility management in the LTE network operation.  RSRP measurements used as D2D measurements for the triggering of D2DSS transmission need to be incorporated in the LTE network RRM procedures and mobility management procedures.   When a UE changes the serving cell/camping cell, RSRP measurements will be based on the new serving/camping cell.   The triggering conditions of D2DSS transmission and RSRP based resource pool selection need to be reset based on the configuration of new serving/camping cell.   The D2D UE will continue to use the existing triggering condition before the switchover procedure (handover/cell re-selection).   

Proposal 2: The triggering conditions of D2DSS transmission and RSRP based resource pool selection need to follow the change of the serving/camping cell in the LTE mobility procedure.
· D2D measurements on D2D UEs – For out-of-coverage, UEs will scan for synchronization sources and perform D2D measurements as the triggering condition of synchronization source.   In order to perform D2D measurements, the synchronization source should also transmit DM RS along with D2DSS/PD2DSCH.  Thus, out-of-coverage UEs could measure RSRP from DM RS of a synchronization source and set the triggering condition for the transmission of D2DSS.
Proposal 3: For out-of-coverage, D2D synchronization source should transmit DM RS along with D2DSS/PD2DSCH in the sync subframe for other UEs to perform D2D measurements.  
During the D2D measurement, the UE should not transmit any data or receive any data on the measured carrier frequency.    The length and duration of the D2D measurements for the measurement performance requirements should be studied by RAN4.  
Proposal 4: The length and duration of the D2D measurements for the measurement performance requirements should be studied by RAN4
3 Conclusions
In this paper, we analyze the system design and configuration for D2D measurements to support D2D operation.   We propose

· Proposal 1: The synchronization channels and reference signals used for D2D measurements should be designed and configured to avoid collision in order to avoid degrading  D2D measurements.
· Proposal 2: The triggering conditions of D2DSS transmission and RSRP based resource pool selection need to follow the change of the serving/camping cell in the LTE mobility procedure.

· Proposal 3: For out-of-coverage, D2D synchronization source should transmit DM RS along with D2DSS/PD2DSCH in the sync subframe for other UEs to perform D2D measurements.   

· Proposal 4: The length and duration of the D2D measurements for the measurement performance requirements should be studied by RAN4.  
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