
Testing and measurement for timing and synchronisation in data 
networks is a critical aspect to ensure the reliable and accurate 
transfer of data. This involves evaluating various parameters, 
including time accuracy, clock stability, jitter, wander, PDV 
(Packet Delay Variation), and network resilience. By conducting 
thorough tests and measurements, we  can identify and address 
any issues that may impact timing and synchronisation 
performance.

These are some important tests which are essential for ensuring 
data integrity during data transfer:

Precision Time Protocol (PTP) Testing: PTP is a protocol used 
for synchronising clocks in a network. Testing PTP involves 
measuring parameters such as the time accuracy, clock stability, 
and synchronisation quality. Specialized tools and software can 
be used to generate PTP traffic and analyse the timing 
synchronisation performance.

Network Timing Accuracy: To measure the accuracy of network 
timing, test equipment may be used to send timing signals across 
the network and measure the latency or delay introduced at 
different points. This helps identify any timing issues and allows 
for fine-tuning or adjustment of network elements to improve 
accuracy.

Jitter and Wander Testing: Jitter refers to the variation in the 
arrival time of packets in a network, whereas wander refers to 
long-term variations in timing signals. Testing and measurement 
tools can generate traffic with known patterns and measure the 
resulting jitter and wander to ensure they remain within 
acceptable limits.

Network Synchronisation Validation: The synchronization of 
network elements, such as switches, routers, and time servers, 
should be validated through comprehensive testing. This can 
involve sending synchronisation signals to various network nodes 
and verifying that they are synchronised within the desired 
tolerance.

Clock Accuracy Measurement: Testing the accuracy of clocks 
in network devices is crucial for maintaining synchronisation. This 
can be done by comparing the device's clock against a highly 
accurate external clock source and measuring the offset or 
deviation. Specialised equipment, such as atomic clocks or GPS 
receivers, may be used for accurate measurements.

Packet Delay Variation (PDV) Measurements: PDV is the 
variation in packet delay, and it can impact the timing accuracy 
and synchronisation of data networks. Testing tools can generate 
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test traffic and measure the PDV at different points to assess the 
network's ability to maintain consistent packet delivery times.

Network Resilience Testing: Network resilience is crucial for 
ensuring timing and synchronisation integrity. Testing should validate 
the network's ability to recover quickly from failures or disruptions 
without significant impact on timing accuracy or synchronisation.

Telecom networks have become predominantly data networks 
today. Hence to ensure their integrity and efficiency of timing and 
synchronisation, so as to meet the stringent requirements of new 
complex and time critical services and applications, we need to 
carry out the following tests which also basically test timing 
accuracy, clock stability, jitter, wander, validating the network 
synchronisation, etc similar to pure data networks. There we test 
packet delay, network resilience etc. also.   

Synchronisation testing: This involves measuring the accuracy 
and stability of the timing sources used in the network, such as 
primary reference clocks (PRC) or global navigation satellite 
systems (GNSS). This can be done by comparing the timing 
signals from multiple sources and analysing the level of deviation.

Clock stability measurement: Clock stability is crucial for 
maintaining accurate timing in telecom networks. Tests can be 
performed to measure the stability of clocks in terms of frequency 
stability (measured in parts per billion or parts per million) and 
phase stability (measured in nanoseconds or picoseconds).

Network time protocol (NTP) testing: NTP is commonly used for 
synchronising time across network devices. Testing the NTP 
implementation involves checking the accuracy and reliability of 
time synchronisation, verifying the stratum levels of NTP servers, 
and analysing the network delay and offset.

Synchronisation performance evaluation: This testing involves 
assessing the performance of synchronisation distribution 
mechanisms, such as Synchronous Ethernet (SyncE) or Precision 
Time Protocol (PTP). It includes measuring synchronisation 
accuracy, wander (frequency variations over time), and jitter 
(variations in timing signal arrival).

Delay measurement: Telecom networks often rely on accurate 
timing to ensure efficient communication. Delay measurements 
are performed to determine the time taken for signals to travel 
between network elements. This is important in applications like 
Voice over IP  or video communication, where delays can affect 
the quality of the communication.

Phase alignment testing: In networks with multiple elements or 
devices, maintaining phase alignment between them is essential 
for efficient operation. Phase alignment testing involves 
measuring and verifying that all devices are synchronised and 
working together with minimal phase deviation.

Time transfer testing: Time transfer tests are performed to 
validate the accuracy and stability of time references across 
different locations or domains. This ensures that time-sensitive 
applications, such as financial transactions (stock exchanges), 
or  real time video monitoring can rely on consistent timing.

Thus we see that, be it a pure data network, or a modern telecom 
network, timing and synchronisation are totally vital for ensuring 
data integrity, end to end. The importance of testing and 
measurement of timing and synchronisation in all types of data 
networks including telecommunication networks cannot be over 
emphasised. 

Acknowledgement: The data relating to tests are from test 
equipment manufacturers.
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