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- Why define time profiles in the ITU? -

Mobile networks especially 4G require time synchronization to better than 1us.

Time Is derived from GNSS, but distribution over networks is a firm request of mobile
operators. The main requirements for ITU -T time profiles are:

Guaranteed accuracy <lus between basestations
Controlled synchronization topology management
Resilience to GNSS outage using SyncEk

Cost effective time distribution
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Building Full On-Path Support takes effort, but improves reliability.
ITU-T is currently finalizing G.8275.1 - the first IEEE1588 time profile for use in
telecoms networks . This first profile assumes a BC in every node and allows link -local
(Ethernet multicast) addressing. It also defines an alternative Best Master Clock

(BMCA) adding some controls to the fully automatic topology management of
IEEE1588Vv2:

[Semi-automatic topology management (G.781 principles)
f5.8275.1 allows having multiple concurrently active masters

Conformity programs are important to ensure interoperability between

Implementations and reduce testing efforts for operators. It is expected that
conformity programs be planned for the ITU -T time profiles.

Synchronous Ethernet providing time holdover to GNSS?

Synchronous Ethernet (Synch is being widely deployed in Mobile networks and offers
syntonization traceable to Primary Reference Clocks (G.811).

The availability of stable
syntonization Is verified using the
concepts of Quality Levels and
& traceability included in  Synck
N

) Syntonization via SyncEprovides for

stable time -holdover which is useful

during short-term outages of GPS.

E.g. due to accidental or deliberate
jamming.

Where the wander on the SyncE
network is tightly controlled the
Time Error during time -holdover
can be kept within fixed limits.
Measurements in a nationwide

PRC network have shown that 500ns or
better to be achievable.

Time from satellites, and time holdover via terrestrial distributio

for 4G
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4 Synchronization Architectures for Telecom deployment

The location of the Primary Reference Time Clocks together with the IEEE1588
capabilities of network nodes characterize the telecom synchronization network.
PRTCganay be located at core sites or aggregation sites, or directly connected to the
base stations. New network build -out is usually capable of Full On-Path Support.

Features& Issuegelatedto PRTdocation and network capability

TimeHoldover viaSyncE Time Holdover via IEEE158¢

FiberAsymmetryBudgeted Characterization needed
Time Holdover vicsyncE

FiberAsymmetry compensated Not recommended
Time Holdover viégGynckE (ok for G.8265.1)

Where all nodes of the network support IEEE1588 fiber asymmetries become more
significant. Fiber asymmetry can be addressed by either:

T measurement and compensation (additional cost)
t budgeting for worst case
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Using an IP cloud to carry IEEE1588 seems a very attractive option. However as the
routers are not designed to support IEEE1588 the achievable accuracy varies greatly.

The time error with POPS s typically unbounded stemming from:

1. Asymmetry of the network connectivity (routing)
2. Asymmetry of the equipment (processing)

ITUT 1 s planning to olegalizeo POPS 1 n G.|[82
understood that time accuracy using POPS will vary greatly. Meeting performance
targets requires characterization of the nodes and in -depth understanding of the
network.

Cost effective time distribution with zero footprint

For the near future accuracy requirements locate the GMC at aggregation sites (or
lower still in the network). This in turn requires optimized GMC solutions to meet cost
requi rement s. |l n addi ti o4 otod ptrhent ©A BBRC
no additional rack space at the aggregation site.
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Master Clock (GMC) integrated GMC GMC (e.g. Via SFP)
Acknowledgements

Synchronization experts of Q13
Art work Tanja Hann



http://www.facebook.com/pages/PosterPresentationscom/217914411419?v=app_4949752878&ref=ts

