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Participants and Devices

Vendor Participating Devices

Vendor

Participating Devices

Agilent Technologies

N2X

Nokia Siemens FlexiPacket Microwave

Albis Technologies

ULAF+ MCU-CES
ULAF+ Acceed

Alcatel-Lucent

1850 TSS-320
1850 TSS-160

Networks Flexi WCDMA BTS
RAD Data ACE-3220
Communications ACE-3105

ETX-204A

ETX-202

IPmux-24

SIAE Microelettronica | Alplus2

EtherHaul-250

Siklu Communication

Calnex Solutions Paragon

Ceragon Networks FibeAir IP-10

Ciena CN 5305
CN 3960
CN 3940
CN 3920

Spirent xGEM

Communications Spirent TestCenter

Cisco Systems

ME 3400EG-12CS
ME 3400EG-2CS
Catalyst 3750ME
7606

7604

ASR 1002

Active Network

Abstraction (ANA)¢

TimeProvider 5000
TimeProvider 500
SSU 2000
TimeWatch

Cesium

Symmetricom

Tejas Networks TJ2050
TJ2030

T-Metro-XG
T-Metro-200
T5C-XG
T5C-48T
T-Marc-380
T-Marc-280
T-Marc-254P

Telco Systems - a
BATM Company

ECI Telecom SR9705
BG9305

Ericsson Demonstrator
SM480

Ethos Networks E-80

Domain Management
System (DMS)®

Harris Stratex
Networks

Eclipse Packet Node

Huawei Technologies

NE40E-X8
CX600-X3
PTN9O10
PTN950
PTN1900
PTN3900

Ixia

[xNetwork

JDSU

QT-600
HST-3000
MTS-8000
MTS-6000A
EtherNID
SmartClass E1

MRV Communications

OS910M
0S59124-410G
0OS904-DSL
0OS904-MBH

NEC Corporation

Pasolink NEO iP
Pasolink NEO HP
CX2600

a. Management system

The description and results of the technical areas
tested are documented in their own respective
sections. Each section includes the technical
background of the technology, the test procedure
used, the successful results, and in some cases some
additional information. The document generally
follows the structure of the test plan. Also included
for some tests is a logical diagram which depicts the
results and in some cases the fest setup. Some
successful tests which involved several vendors were
incorporated to the demonstration  network,
described in the Network Design section below.

It is important to note that the multi-vendor combina-
tions documented detail the successful results
completed within the 9 business days available for
the hot staging (two weeks minus 1/2 day for setup,
1/2 day for tear-down). Given the time constraint, a
full mesh of vendor combinations for some of the
technologies tested is impossible fo test. If the reader
does not find a combination which includes his
vendors of choice we encourage him/her to contact
the vendor and make sure that the test combination
is performed at our next event.

Testers. Throughout the test event the generation of
traffic, as well as the measurement of out of service
times, was required; both for debugging and in the
verification process for many of our tests. We would
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like to thank Agilent Technologies, Ixia, Spirent
Communications, and JDSU not only for providing
the test equipment, but also for the time and effort
spent helping debugging and performing tests.

Terminology. For the purposes of readability (and
consistency with our previous white papers) we will
use the term “tested” to describe interoperability tests
between equipment from multiple vendors and
performed according to the test plan. The term
“demonstrated” will be used both when a fest was
performed with equipment from the same vendor,
and also when functionality was used or demon-
strated and not thoroughly tested.

Based on the interoperability test results, EANTC
and the participating vendors constructed a single
multi-vendor network topology. The network included
all participating devices and a number of Carrier
Ethernet demonstrations. The showcase network
aimed to mirror modern converged networks
including mobile radio access elements, IP/MPLS
routers, and both aggregation and access switches.
The resulting services spanned equipment from
multiple vendors as well as different technologies.

The network showed endto-end Mobile Backhaul
and business services demonstrating the ability of
the underlying technologies and devices not only to
successfully provide these services, but also to
manage them. The detailed results are described in
the Mobile Backhaul and Managed Ethernet
Services sections below.

The network consisted of two distinct provider
domains which were connected using results from
the Global Interconnect tests enabling end-to-end
network services and applications. Each of the
provider domains was created from the conjunction
of two transport technologies - one with IP/MPLS
and MPLS-TP technologies, and one with IP/MPLS
and PBB-TE technologies. The detailed transport
technology and administrative domain intercon-
nection fest results are described in the Carrier
Ethernet Transport and Global Interconnect sections.

In January 2008 we performed our first Mobile
Backhaul interoperability event. We quickly realized
that we were a too early for the industry and that not
enough Mobile Backhaul solutions existed for
interoperability testing. This is clearly no longer the
case. We tested deployment and test solutions from
20 of the 24 vendors attending the hot staging from
this time around - from solutions to support legacy
GSM services all the way to forward looking imple-
mentations of Long Term Evolution (LTE).

Mobile backhaul readiness is measured by two yard
sticks: The ability to provide transport between base
stations and their controllers and the solution’s ability
to provide clock synchronization to the base stations.

One of the biggest challenges facing carriers
planning to use packet based networks for their
mobile backhaul is synchronisation of their mobile
base stations. Traditionally, synchronization in
mobile networks is provided by the synchronous
physical layer (Layer 1) of the network, however, this
synchronisation capability is not inherent to Ethernet
as it is with TDM/SDH based technologies.
Therefore, with the move to Ethernet based transport,
carriers must solve this problem independently from
the transport network.

Depending on the mobile technology used on the air
interface, and base station type, the mobile
backhaul plan must consider different aspects and
levels of synchronization. It is nearly impossible to
define a single set of synchronisation requirements
for all mobile backhaul networks. In our event we
measured the clock quality of multi-vendor systems
typically consisting of a master and slave clock
device and provided for each a statement regarding
which clock quality level these systems achieved.
Whether this clocking quality is sufficient or not lies
in the decision of each mobile operator.

Several solutions, from a variety of Standard Devel-
opment Organizations (SDOs), currently exist to
provide synchronization over packet based
networks. In our test event we evaluated three
mechanisms which can be used to synchronize the
packet based network: adaptive clocking, IEEE
1588-2008 protocol, and Synchronous Ethernet - a
technology that changes the asynchronous nature of
the Ethernet PHY to be synchronous.

For all tests in which we verified the clock accuracy
we measured time interval error (TIE) of the slave’s
clock output (ET or Synchronous Ethernet interface
type) using a jitter and wander analyzer. The TIE
was measured against a high precision external
atomic clock whose quality was better than the
quality of a Primary Reference Clock (PRC) as
specified by ITU-T G.811. We then converted the TIE
measurements to Maximum Time Interval Error
(MTIE) and Time DEViation (TDEV) curves and
compared to the synchronization accuracy require-
ments expressed as MTIE and TDEV masks defined
by ITUT.

We have seen an increase in participation in these
test areas and a significantly higher number of
implementations. This facilitated extensive testing
which expanded on the procedures used in previous
test events.

In order to verify the synchronization functions of
Precision Time Protocol version 2 (PTPv2) defined in
I[EEE 1588-2008, we measured the time needed for
the slaves to synchronize with their master clocks.
Following this we measured synchronization quality
on the slaves’ clock output interface by an external
jitter and wander analyzer. Wander was measured





















