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Introduction to Circuit Emulation Services (CES)

Techniques for synchronisation of TDM circuits across
packet networks

Synchronisation performance required for CES
Performance data for synchronisation over packet networks
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Performs seamless transmission of traffic, timing and
signalling of TDM-based connections across a managed
Packet Switched Network (PSN)

— invisible to source and destination

— packet network “emulates” a circuit-switched network,
re-creating the TDM circuit at the far end
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Taken from G.pactiming (ITU SG15, Q13, May 2005 draft)

Synchronisation
network
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Case 1: CES Island between the two switches

— Proposed MTIE performance requirement is the margin between
the traffic interface network limit and the simulation results
achieved on the network model of G.823 Annex A

— For G.823, this is 2.4 us over 24 hours

Case 2: CES Island outside the switches

— Proposed MTIE performance requirement is the difference
between the traffic interface network limit and synchronisation
interface network limit

— For G.823, this is 12.7 us over 24 hours
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CES used to distribute T1/Els to GSM or UMTS basestations
over a packet access network, reducing TDM leased line costs

Basestations drive radios from the TDM clock:

— Require a <50 ppb frequency accuracy S\
— In practice, this becomes <15~20 ppb at the CES IWF j
Emulated circuit CES Basestation
IWF | T1EL
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- CES N
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Circuit Emulation over Ethernet
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Array of 100 Mbit/s Ethernet Switches

TDM-Packet TDM-Packet

Int Ki Traffic Generator Interworkin
nterworking (random and burst traffic sources) nterworking
Function Function
E1 circuit E1 circuit

<
T1/E1 Tester/Generator
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6 random traffic sources at
10 Mbit/s

— all random size packets

4 burst traffic sources at up to
75 Mbit/s

— bursts between 0.1 and 5 s of
maximum size packets
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Better than G.823 traffic interface requirement for MTIE

Better than UMTS and GSM basestation requirements
— max. frequency offset ~11 ppb with TCXO (requirement < 15 ppb)
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These network events may cause “disruptive effects” on
timing recovery:

— Traffic modulation
(e.g. periodic variations of traffic density)

— On/off modulation
— Slow ramp in PDV over time

— Routing changes
— Network overload
— Network outages

[Page 12] ZARLINK

SEMICONDUCTOR



Burst traffic at 75% (85% total
traffic) for one hour, 0% for one
hour

PDV, ms

Demonstrates:

— stability on sudden changes in
network conditions
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Burst traffic T

load, % 1% increments,
75 Hfrr LLLLLL 10 minutes per step
Ramp pattern

repeated for » 90
hours (> 3.7 days)

VL
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Slow ramp from 0% to 75%
burst traffic and back
(85% total traffic)

PDV, ms
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— wander performance in the | Mean delay, ms
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Bypass two switches for a
period, then restore

PDV, ms
Demonstrates stability under
routing changes in network
(causing step changes in delay)

Mean delay, ms
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Break network connection for
varying periods

Demonstrates stability during
temporary network outages
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CES is a valuable technique for transporting TDM services
over packet networks

Careful design is required to ensure potentially disruptive
effects in the packet network are properly handled

Good performance has been demonstrated over the test
network, meeting the requirements for both wireline and
wireless telecom applications
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