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373 6\QFKURQL]DILRQ
The protocol defines synchronization messages used between a Master and Slave clock similar to the Server
and Client mode used in the Network Time Protocol (NTP). The Master is the provider of time, and the Slave
synchronizes to the Master. A Grandmaster is a Master that is synchronized to a time reference such as GPS
or CDMA.

Messages in the protocol include Master sync message, Master delay response message, and the Slave clock
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*36 DQG &"O$ ODVIHU 6IDYH 7HWW &RQILIXUDILRQV

The test network was configured with a Tempus LX Grandmaster clock, the network element, and the PTP Slave Measurement Device
(see Figure 5). The two test configurations (GPS and CDMA) are shown independently for a clear understanding of the network
configuration (see Figures 6 and 7). With GPS, the measurements are considered to be in common view. Both of the GPS antennas
are on the same roof within two meters of each other. With CDMA, the measurements are not in common view and an added
CDMA hase station offset uncertainty is introduced. The PTP clock configurations were defaulted at two second sync rates. The data
collected was for a minimum of 24 hours on the LAN with typical daily use network loading.
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OHDVXUHPHQI $QDINVLY
The analysis of the time synchronization is a combination of the Tempus LX Grandmaster clock reference source (GPS or CDMA), the
network element that affects Packet Delay Variation (PDV) and the Slave clock implementation.

The greatest variation is due to the network element affecting PDV. In this case PDV is the difference in packet delay from the
Grandmaster to Slave, from one packet to the next. PDV is caused by a combination of distance between the Master and Slave,
and the queue delay of the switches affected by network traffic.

The following plots shown include the PTP Slave offset from the GPS Grandmaster (Figure 8) and the Histogram of the PTP Slave
locked to the GPS Grandmaster (Figure 9). The Slave measured by the GPS time compare shows a 5.24 microseconds RMS
synchronization with a 1 microsecond mean offset.

Figures 10 and 11 show the PTP Slave offset from the CDMA Grandmaster and the Histogram of the PTP Slave locked to the
CDMA Grandmaster. The Slave measured by the GPS time compare shows a 9.72 microseconds RMS synchronization with a -8.47
microseconds mean offset. This offset is attributed to the uncertainty of the distance to the CDMA base station and it is not in
common view to GPS.
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