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Overview

Synchronous Ethernet (SyncE) and the Precision Time Protocol (PTP) address distinct synchronization
requirements. SyncE operates at the physical layer to distribute frequency. It establishes the common
clock rate across all network nodes. PTP operates at the packet layer to distribute phase and absolute
time-of-day. These are independent capabilities, and many network deployments require frequency
synchronisation without any requirement for phase or time alighment.

Key distinction:
»  SyncE = frequency synchronisation

» PTP =time/phase synchronisation (absolute time)

Function of SyncE

Each network device contains a local oscillator that governs its clock rate. In the absence of a shared
frequency reference, oscillators across different devices will run at slightly different rates. Over time,

these differences accumulate, causing nodes to diverge in bit rate and timing stability. Left unaddressed,
drift leads to frame slips, buffer underflow or overflow, and degraded service quality in timing-sensitive
applications.SyncE distributes frequency (clock rate) over Ethernet by locking network devices to a common
physical-layer clock, ensuring all nodes transmit bits at the same rate.

Applications Requiring Frequency Synchronisation

SyncE Testing to ITU-T

ITU-T G.8262 - Timing Characteristics of Synchronous Equipment Clocks outlines the requirements of
timing devices in networks devices that use SyncE for frequency synchronization. It defines performance
parameters such as:

» Wander Generation, Tolerance and Transfer
» Holdover Performance

» Transient Performance

Sync Testing Application Alone

Frequency synchronisation is a prerequisite for correct operation, independent of whether PTP is deployed.
Even without PTP, SyncE testing remains relevant across highspeed datacentres, 5G networks, and
emerging 6G architectures.

Examples:

» 400G, 800G and 1.6T Ethernet interconnects depend on SerDes lane stability at line rate, where
frequency drift directly increases bit error rate.

» 5GFDD and legacy 2G/3G radio require only frequency accuracy at the air interface, where SyncE is an
effective mechanism to deliver accurate frequency to the base station.

» 6G transport architectures, which assume eEEC or better as a baseline, must establish a stable
physical-layer frequency foundation before any higher-layer timing mechanism can operate effectively.

SyncE as a Foundation for PTP

Where PTP is introduced subsequently, the presence of SyncE reduces the burden on the time
synchronisation mechanism. With frequency already stabilised at the physical layer, PTP need only correct
residual phase offset and time-of-day error. This results in faster clock convergence, improved steady-state
accuracy, and reduced sensitivity to PDV. SyncE and PTP are therefore complementary; the deployment of
PTP does not render SyncE redundant.
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Conclusion

SyncE provides a stable, traceable frequency reference independently of any packetlayer timing protocal. It
prevents clock drift, reduces timing noise, and directly satisfies the synchronization requirements of a broad
class of telecom and industrial services.

Where more precise synchronisation is required in future, SyncE provides the physicallayer foundation on
which PTP can be deployed effectively.

Contact Calnex to learn more about how we can help you prove SyncE wander performance, evaluate
MTIE/TDEV pass/fail results against G.8262.1/G.8262 masks, and test jitter performance with our
Paragon neo platforms.

Recommended Products

Paragon neo  Paragon neo-=  Paragon - X

Delivering industry-leading performance for next-generation networks, the Paragon neo family supports line
rates up to 800G with sub-nanosecond accuracy. Ideal for high-capacity environments, it enables rigorous lab
validation at scale.

For lower-speed environments, Paragon-Xis a flexible, cost-effective, one-box solution, supporting line rates
up to 10G with 5 ns accuracy. Perfect for focused testing scenarios where reliable, standards-based sync
validation is critical.

Learn more: calnexsol.com/products/timing-
and-synchronization/lab-test/

Email us: info@calnexsol.com
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Network Synchronization Starts With Calnex

Calnex Solutions provides industry-leading test, measurement, and monitoring solutions that
ensure network timing systems based on PTP, NTP, SyncE, and GNSS to deliver accurate,
reliable synchronization across telecommunications, data center, financial, broadcast, and critical
infrastructure networks.

For more information, contact us today:

email: info@calnexsol.com
web: calnexsol.com
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