The evolution of the mobile network
and the ever-increasing demand for
bandwidth are forcing operators
to migrate their infrastructures to
packet-based technology. This type of
network infrastructure brings significant
advantages, as well as numerous
challenges. One of the challenges
confronting mobile operators is the need
to provide accurate synchronization to the
base station in order to ensure proper
hands-off calls, minimize dropped calls
and provide proper billing.

The only way to prevent synchronization
issues is to ensure that the network
is sufficiently well built to carry the
synchronization scheme, and this can
only be achieved by testing the network
during construction and deployment of
synchronization services. The following
facts detail some of the most important
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THE MAJOR ISSUE WITH PTP:
IT'S PACKET-BASED

As the synchronization packets used by precision time protocol
(PTP) are forwarded within the network between the grand
master and hosts, they are subject to all network

elements in synchronization networks. events, including delay (latency), delay S5
variation (packet jitter) and frame loss.
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used to synthesize the output clock. Typically, slave clocks <
will selectively use some packets for clock adjustments in Vendor 1 Vendor 2

order to avoid high variations in the clock output. Since each

algorithm is proprietary, performance can vary for the same

network conditions. This means that the synchronization

generated by the client on the same network may differ from

one vendor to another.

PTP IS NOT ONLY

) ABOUT THE “PACKET”
w:?""'w—m..::; 5:‘_ | { Although PTP is packet-based and the synchronization traffic is contained in the
E‘:. ?E _ packets carried through the IP network, its ultimate goal is to provide a clock
iﬁ = H T it signal. The clock output from the PTP client is an analog signal. Packet metrics
i | ARSI RRa SN N= such as delays, delay variations and bandwidth are not the only metrics used
ﬁ3 - ‘ | i to characterize the signal. Metrics such as wander are also used to validate
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Network-
) As synchronization is deployed in the network, continuous

monitoring is required due to the fact that network synchronization
stability decays over time. Moreover, critical metrics such as wander
only occur and become meaningful over a long period of time.
Synchronization monitoring is vital to overseeing the health of the
synchronization mechanism over the network, and to ensure quick

S and efficient reaction to synch failures within the network.
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THE REFERENCE CLOCK USED IS CRITICAL
FOR ACCURATE SYNC MEASUREMENT

Measuring synchronization accuracy is almost entirely dependent upon the offset between significant events of
the tested signal as compared to the same significant event of the reference clock. Accordingly, a key aspect of
testing synchronization is the accuracy of the reference clock, given that the measurement can only be as precise
as the reference clock.
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SyncE REQUIRES ALL PORTS ON THE

LINK TO BE ENABLED FOR SyncE
Physical Level SyncE Q:ﬂ]l
Synchronization &

= Node B The synchronization information is carried from port to port, and

; therefore requires that all ports on the synchronized path are enabled
for SyncE. Any node on the path that is not SyncE-enabled will
automatically break the synchronization from this node. This is
an issue for network providers with a multitude of Ethernet ports
between the primary synchronization unit and the edge device
requiring synchronization, because all of the ports must be SyncE-
enabled in order to synchronize to the edge.
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