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What this presentation is all about?

| would |Ii ke to put the focus on r
IS timing distribution over last -mile DSL links

DSLs have an inherit standardized (but not mandatory)
mechanism to distribute frequency called Network Timing
Reference (NTR)

Unfortunately, many new DSLAMSs (especially IP DSLAMS) do
not support it

This presentation will show that a very low -cost additional =
piece of equipment near the DSLAM can totally solve the
problem, while significantly reducing the cost of the current
ACR based CPEs
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Cellular operator demand for Ethernet
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Cell Sites Served

Synchronization approaches to

Ethernet Backhaul °

Ethernet Backhaul Sites by Synchronization Solution
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RAD)

AfiThe predominant approaches to
Ethernet backhaul synchronization
in the immediate future will
continue to be proprietary
Adaptive Clock Recovery

( ACR) o

AANTR is a ti mi
IS native to the DSL family of
standards. Throughout we have
assumed that only 50% of
backhaul deployments are
based on NTR . Thisis due to
market feedback that some
vendors have not yet
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RAD)

data communications

Sync-E to |IEEE 1588 \
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While existing standardized solutions such as IEEE 1588v2 or
Synchronous Ethernet are addressing the backhaul network, the

last mile (that often introduces the greatest challenge) is
overlooked
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DSL T sometimes NTR Is supported

Customer Premises Equipment

B -:-

The Problem:;

Many currently deployed DSLAMSs (especially IP -DSLAMSs) Do Not
Support NTR!
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RAD)

data communications

DSL T often NTR is not supported

ACR (either using Timing PW or IEEE 1588v2) is currently the
technology of choice for distributing frequency over DSL lines
that dondot support NTR

Z Mandates expensive OCXO in the CPEs
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Problems with ACR in DSL (IEEE
1588v2 or CES)

Alt often requires an expensive OCXO at the
CPE

Alt mandates a rather high (100 PPS) timing
flow rate for best timing distribution
performance

AClock recovery performance is often Traffic
Interface rather than Synchronization Interface
as a consequence of excessive PDV introduced
by the DSL link (especially low frequency
components)
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Architecture of non -NTR-supporting DSLAM

BUT:

All ports are
timed from the
same clock A

A ACommo nd
Cl ocko

Common
Local

No External
Clock Input
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A very efficient way to exploit

common clocks A Differential scheme

TDMolP

A common clock is unrelated to TDM source clock. May be distributed over any
infrastructure (e.g. physical -layer, GPS)

A neednodt be G. 81 ]asiongashboth MWFssee the same clock

A Source IWF timestamps each outgoing packet using the common clock.
Destination |IWF regenerates the original clock by comparing the timestamp
of the incoming packet to a local representation based on the same common
clock

A common clock makes PSNO6s PDV irawaysevant,
conform to the standards
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m

data communications

RADOs High quality

over DSL

A New patent -pending technology that enables PRC -quality clock
distribution over non  -NTR supporting DSL links

A Clock quality (over the DSL link) is not affected by higher layer
impairments such as Packet Delay Variation (PDV) and Packet Loss
(PL)

A CPE devices require TCXO (ST3/4) rather than a costly OCXO (ST3E)

A Usually requires an additional DSL PHY <c¢l| ock dewcemnearf i r
the DSLAM (i.e. DSL timing distributer) connected to one available
DSLAM port. Absolutely no change is necessary for the DSLAM
HW !

A Three supported clock distribution strategies:
(1) PRC/BITS clock located in the POP (near the DSLAM)
(1) PRC/BITS clock located in the end -application
(11) PRC/BITS clock located at a remote location in the network
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RAD)

data communications

The sniffer has always three
logical connections to other
devices, namely

a) afirst input connection, which
is typically a DSL port, from
which it observes the DSLAMOGS
LTR clock

b) a second input connection,
either a direct clock connection
or a network connection, from
which it directly or indirectly
observes the PRC clock

Cc) an output connection, typically
a network connection, to which
it forwards timing packets
containing encoded phase
difference information

master.ppt Slide 12



