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IEEE 802.3aq:
End of the road for OM3?

Whilst browsing through the IEEE web-
site on a wet afternoon | came across an
IEEE Task Force with the intriguing title
of:

P802.3aq - Infor-
mation technology
--  Telecommuni-
cations and infor-
mation exchange
between systems
--Local and metro-
politan area net-
works -- specific
requirements Part
3: Carrier Sense
Multiple  Access
with Collision De-
tection  (CSMA/
CD) Access Method and Physical Layer
Specifications Amendment: Physical
Layer and Management Parameters for
10 Gb/s Operation, Type 10GBASE-LRM

This is basically a project group that is
writing a new standard for an optical
transmission technology to transmit ten
gigabit Ethernet over 220 metres of any
grade of multimode fibre. The fibre is
often referred to as FDDI grade to high-
light the minimal performance expected
of this 1980s vintage optical medium.

The driving force for this is to get a much
lower cost ten-gigabit optical system that
can utilise the vast installed base of mul-
timode optical fibre. The current stand-
ard, IEEE 802.3ae, restricts transmission
to very modest distances when trying to
send ten-gigabit over old multimode, e.g.

e 160/500 62.5/125 (old FDDI) 26 m
e 200/500 62.5/125 (62.5/125 OM1) 33 m
e 500/500 50/125 (50/1250M2) 82m

The above figures are based on using
the 10GBASE-SR 850 nm VCSEL laser
LAN transmitter.

It is for this reason that OM3 was intro-
duced. OM3 is a 50/125 fibre optimised
for laser use, giving it two different
bandwidths, one for LED and one for
laser transmission, respectively known
as overfilled and restricted mode (i.e.
laser) launch. OM3 is 1500/500 (i.e.
1500 MHz.km bandwidth at the first
window, 850 nm, and 500 MHz.km
bandwidth at 1300 nm) in overfilled
launch and a 2000 MHz.km bandwidth
at 850 nm when used with lasers. OM3
would thus give at least 300 metres
transmission distance when using the
low cost VCSEL 850 nm ten-gigabit
transmitter.

For those wishing to utilise their existing
old fibre when upgrading to ten-gigabit
Ethernet, another subset of I|EEE
802.3ae was introduced, 10GBASE-
LX4. LX4 could also send ten-gigabit
Ethernet 300 metres over FDDI grade
fibre by effectively reducing the band-
width of the transmitted signal. It
achieves this by carving the ten-gigabit
data stream into four 2.5 Gb/s streams
and then encoding each one over a
different wavelength of light in the 1300
nm band. This is known as Wavelength
Division Multiplexing, WDM, or Course
Wavelength  Division  Multiplexing,
CWDM, in this case as the optical chan-
nels are separated rather generously
compared to telecommunications meth-
ods of WDM.

The problem with 10GBASE-LX4 is that
it is horrendously expensive, requiring
four laser transmitters, a wavelength
division multiplexor and then the corre-
sponding demultiplexors, receivers and
combiners at the other end.

The 10GBASE-LRM proposal, which will
become IEEE 802.3aq, indicates a sin-
gle channel 1300 nm laser transmitter
that can achieve 220 metres ten-gigabit
transmission distances over any existing
multimode fibre.

The objectives of the 10GBASE-LRM
Task Force are;



eUse the existing 10GBASE-R PCS
eSupport a BER of better than or equal to 1012
e Support fiber media selected from IEC 60793-2-10: 2003

® 62.5um-
e 160/500 MHz-km (Alb, 60793-2-10:2003)
e 200/500 MHz-km (Alb, 60793-2-10:2003)

e 50um
e 500/500 MHz-km (Ala.1, 60793-2-10:2003)
e 400/400 MHz-km (Ala.1, 60793-2-10:2003)
e 1500/500 MHz-km (Ala.2, 60793-2-10:2003)

¢ Provide a Physical Layer specification which supports link
distances of:
e atleast 220 m on installed 500 MHz.km multimode
fiber
e atleast 300 m on selected multimode fiber

The Standard is due for publication in 2006.

So where does this leave OM3 fibre? OMS3 was introduced
into the new 1ISO 11801:2002 Standard and also appears in
more detail in IEC 60793 Ala.2 and TIA/EIA-492AAAC. In
the American ANSI/TIA/EIA-568.B series it is synonymous
with ANSI/TIA/EIA-568-B.3-1-2002: Optical Fiber Cabling
Components Standard - Addendum 1 - Additional Transmis-
sion Performance Specifications for 50/125 um Optical Fiber
Cables .

OM3 is thus an established product and has been around for
about three years. It is a premium priced product however
with the cabled product attracting a price premium of any-
where from 25 to 75% over OM2 50/125 fibre.

The end-user, who wishes to have a migration path to
ten-gigabit Ethernet, thus has a choice of:

New install

. Over 300 metres, install single mode, OS1

. Under 300 metres, install OM3

. Up to 220 metres, use OM1, OM2 or OM3. OM2 is the
cheapest of the bunch but most users would surely
want to put in the best as the overall extra cost, for the
whole cabling project, is likely to be minimal if using
OM3

Existing fibre

. If singlemode exists in the site then 10GBASE-LX4 or
10GBASE-LW can be used, up to 10 km

. For OM1 or OM2 multimode, up to 300 metres, then
10GBASE-LX4 would be needed

. For OM1 or OM2 multimode, up to 220 metres (maybe
longer), then the proposed 10GBASE-LRM would be
ideal

http://grouper.ieee.org/groups/802/3/ag/index.html

Other IEEE Ethernet work

Meanwhile, back at the IEEE 802.3 ranch, other relevant
Ethernet standards are:

IEEE 802.3ak-2004. A standard for 10GBASE-CX4 was
approved by IEEE in February 2004 and has since been
published as IEEE 802.3ak. 10GBASE-CX4 supports 10
Gigabit Ethernet over short links of copper cabling. It is a
lower-cost alternative to optical fibre for rack-to-rack links
and is anticipated to have a large potential market for switch
clustering and data centre applications.

10GBASE-CX4 is modelled on the lower speed version,
1000BASE-CX4. It uses quad 100 ohm twinax Infiniband
cable and connector and may be up to 15m in length.

IEEE 802.3af-2003 “Power over Ethernet” IEEE Standard
for Information technology--Telecommunications and infor-
mation exchange between systems--Local and metropolitan
area networks--Specific requirements--Part 3: Power via
Media Dependent Interface (MDI)

IEEE 802.3ah-2004 “Ethernet in the first mile” Telecom-
munications and information exchange between systems--
Local and metropolitan area networks--Specific require-
ments--Part 3: Carrier Sense Multiple Access with Collision
Detection (CSMA/CD) Access Method and Physical Layer
Specifications Amendment: Media Access Control Parame-
ters, Physical Layers, and Management Parameters for Sub-
scriber Access Networks

IEEE 802.3ae-2002 “10 gigabit optical Ethernet” IEEE
Standard for Carrier Sense Multiple Access with Collision
Detection (CSMA/CD) Access Method and Physical Layer
Specifications-Media Access Control (MAC) Parameters,
Physical Layer and Management Parameters for 10 Gb/s
Operation.

And of course don't forget.....

IEEE 802.3an —draft “10GBASE-T”
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Kepler's Conjecture, or, just how many
cables will go into a conduit?

The English seafarer Sir Walter Raleigh (1552-1618) set in
motion one of the great mathematical investigations of the
past four hundred years when in the 1590s, stocking his ships
for yet another expedition, Raleigh asked his assistant Tho-
mas Harriot to develop a formula that would allow him to
know how many cannonballs were in a given stack simply by
looking at the shape of the pile. Thus a mathematical problem
was born.

After contemplating the question for a while, Harriot decided
to write a letter to one of the foremost mathematicians,
physicists, and astronomers of the time—Kepler, his col-
league in Prague. Although cannonballs are three-dimen-
sional objects, the same problem can also be formulated in
lower dimensions, e.g. two.

Theorem (Kepler conjecture). No packing of balls of the
same radius in three dimensions has density greater than the
face-centred cubic packing.

In two dimensions a set of circles (a cross section of a round
cable for example) can be stacked as square-packed or
hexagonal packed. The hexagonal
form of the face-centred packing is
intuitively more efficient than sim-

‘ ‘ ple square packing.

Square packing

+

Hexagonal packing

The two-dimensional version of
Kepler's conjecture asks for the
densest packing of unit disks in
the plane. If we inscribe a disk in
each hexagon in the regular hex-
agonal tiling of the plane, the den-
sity of the packing is n/[12] =~
0.9069. Thue's theorem, announced in 1890, affirms that this
is the highest density possible.

This 91% packing efficiency is only theoretically possible with
an unbounded set of discs or a bounded space of infinite
diameter. A cable conduit is neither, and the practical limit
will be much smaller. A realistic maximum can be calculated
by taking a conduit size relatively large to the size of cables
going into it, e.g. a 200-mm conduit filled with 6-mm diameter
Category 6 cables. The internal cross sectional area of the
conduit is 100 x 100 x 3.142, (nr?) = 31.420 mm?. If we
presume that at worst case, square-packing, a round 6-mm
cable actually occupies a square space of 6-mm sides, i.e. 36
mm?2. In which case 827 cables could fit into the available
space, representing 74% of the cross-sectional area. (This
also happens to be the maximum packing density of spheres
in a box.). This 74% can only get smaller as the conduit
diameter approaches the cable diameter, reaching a worst
case of just 25%.

It would not be a good idea to try and completely fill a conduit
even to the 74% level however, as this is still a three dimen-

sional problem. The cables have to be pulled into the conduit
where they will encounter friction between each other, friction
against the wall of the conduit and twisting and knotting.
Bends in the conduit will only exacerbate the friction problem.

Because of this it is generally accepted that a conduit should
never be filled to more than 50% of its capacity, and even
then only by presuming that the worst-case scenario of
square packing is employed.

The calculation becomes;

e Find the internal cross sectional area of the con-
duit, ntr?

e Divide that number by two.

e Find the square footprint of the cable, e.g. if the
cable is 6-mm in diameter presume it will occupy a
square of 6-mm x 6-mm which equals 36 mm?.

e Divide this figure into the cross sectional area
divided by two, and round down to the nearest

whole number.

For example, if the conduit has an internal diameter of 20-
mm, then,

nr3/2 = 157.1
Dividing by 36 equals 4.36

Rounding down to a whole number gives the answer; four
cables.

If we look at the scale drawings below we can see that eight
cables could be squeezed into this space at most, represent-
ing 72% of the available space.

B J Elliott belliott@brand-rex.com




Cabling for Wireless Access points

Wireless Access points need to be incorporated into the structured cabling scheme because the APs need a source
of power but more importantly they have to be able to communicate with the rest of the Local Area Network. But
whereas most structured cabling is installed at floor level, or desk level, Access Points tend to be up in the ceiling
where they will get the best RF coverage.

The Standards are therefore addressing how this cabling can be be covered in the standards as the intention is that it
is more logical to make this an extension of the ordinary structured cabling installation rather than create bespoke
cabling just for this application.

EN 50174 will address this issue in its next edition, but there will actually be a dedicated standard just for this subject
before that from the ISO/IEC, known as ISO/IEC 24704 Information technology - Customer premises cabling
for wireless access points.

Application Description Typical indoor The Standard requires that at
range (radius) least 4 balanced pairs capable

IEEE 802.11 Wireless Local Area Networks (2 Mb/s @ 30m OL meeltlng cl_ass D, E. ol 1=
2.4 GHz or infrared) channel requirements in ac-

F cordance with ISO/IEC 11801;

IEEE Wireless Local Area Networks (54 Mb/s 12 m or at least two optical fibres
802.11a @ 5 GHz) within at least one cable, and
_ capable of meeting class OF-
IEEE Wireless Local Area Networks (11 Mb/s 30m 300, OF-500 or OF-2000 in ac-
802.11b @ 2.4 GHz) cordance with ISO/IEC 11801.,
IEEE Wireless Local Area Networks (54 Mb/s 12m are SHpplicANERIICECNEEEY
ously if only the fibre selection

802.11g @ 2.4 GHz) .
is made then other power ar-
DECT Digital European Cordless Telephony (1 30 m (ffs) rangements would have to be

Mb/s @ 1.8 GHz) made.

Bluetooth Il ISM Band 1 Mb/s @ 2.4 GHz 12 m (ffS) For power provisioning, Cabling

specified in this draft standard

is intended to support connec-
tion to wireless access points whose power is supplied by way of the balanced cabling channel as specified in IEEE
802.3af. Other power provisioning applications may also be supported.

The spacing of the cabling grid is driven by the expected range of the wireless technology. The table shows the
expected ranges for different WLAN standards and this leads the standard to conclude that a 12 metre grid would be

\

Wireless
access points




London’s skyscrapers will generate the
next generation of cabling contracts

Plans for a dozen giant skyscrapers on the scale of Canary
Wharf are included in a 20-year strategy for the capital,
published earlier this year by London's mayor, Ken Living-
stone.

A skyscraper is worth about £4.5 million to the structured
cabling industry, and that's just for the first fit-out. The five
new projects identified below represent about £22 million of
cabling works over the next five years.

The document envisages that London's population will grow
by 800,000 to 8.1m by 2016 - enough to fill the new Wembley
stadium 10 times over. There would be 640,000 additional
jobs, concentrated in business services and growing sectors
such as information technology, media, culture and green
industries.

The planners envisage about a dozen buildings as tall as
Canary Wharf or the Natwest tower, probably located in
central London, the Canary Wharf area, Stratford and Croy-
don.

Leadenhall Street

its high profile principal, Will Alsop, are increasingly courted
by developers looking for landmark buildings. This one will be

The firm of architects of Lord clad in sparkling red glazed tiles.

Rogers has designed this 220-
m wedge shaped block. It will be
built on the same street as Rog-
ers' Lloyds building - famous for
its inside-out design. Unlike
Lloyds, the services will be kept
on the inside of this new build-
ing, but the lift towers will be
transparent to highlight its verti-
cality.

Lime Street

Once architect Norman (now Lord) Foster struggled to get his
designs built in London. Now they are everywhere. His dom-
ination of the office building scene will be confirmed by this
complex in the heart of the city. It consists of a 29-storey
tower, a 17-storey tower and a 7-storey podium building.

Heron Tower

This controversial tower is the flagship project of the property
tycoon Gerald Ronson. The 37-storey tower was given ap-
proval despite a warning from the government's conservation
agency, English Heritage, that it would spoil the protected
views of St Paul's.

New Street Square

The City of London said it was
"minded" to give this building
and square planning permis-
sion. It is designed by the firm
Bennetts Associates, which is

best known for
eco-friendly of- LONDON'S SKYSCRAPER SKYLINE

. SHARD OF GLASS (London Bridge Tower), South London - 303m high - approved
fice schemes. If it goes ahead it will be be [Felel i A i [ e 1 T R Tk bl e P L
completed in 2007. . MINERVA BUILDING, 5t Botolph Street 218m (247m) spire - approved

. LEADENHALL BUILDING, - 215m high (roof) 234m high (spire) - proposed
Puddle Dock . TOWER 42 - 183m high, complete 1980
Alsop Architects' trademark "blobs on stilts" [SR = el B e "=z BE R =R B R 1 e kel T T T
isn’t everyone's cup of tea. But the firm and . SWISS RE TOWER - GHERKIN 1&80m high - completion 2004

Courtesy Guardian and BBC web sites



BICSI Link Library

BICSI www.bicsi.org

BICSI Europe Office — Caroline Pirouet
cpirouet@bicsi.org

Your European region BICSI Director —
John Laban jlaban@bicsi.org

Why hire an RCDD?
http://www.bicsi.org/Content/Index
.aspx?File=rcEddbroch.pdf

ORGANIZATIONS
ATM Forum
BICSI

CEA TechHome™

Communications, Life Safety  and
Automation Design Institute
Continental Automated
Association

Electrical Contractors Association
Fibre Optic Industry Association
Fiber Optic Association (FOA)
Fiber Optic LAN Section (TIA)
Global Engineering Documents (for TIA,
ISO/IEC, etc. standards)

Heard on the Street

Insulated Cable Engineers Association

(ICEA)

National Systems Contractors Association
(NSCA)

Society of Cable Telecommunications
Engineers (SCTE)

Telecommunications Industry Association
- USA

Telecommunications Industry Association
- UK

Video Electronic Standards Association

(VESA)
MAGAZINES/WEBSITES

Buildings

Business Communications Review

Cable Testing Information

Cabling Business Magazine

Cabling Design. Com

Cabling _ Installation &  Maintenance

Magazine
Cabling Standards Update

CablingWorld

CEPro Magazine

CSE Magazine

Light Reading
Network Cabling News

www.standardseurope.net

Maps

Streetmap.co.uk

National Standards Bodies

ANS| American National Standards
Institute

BSI British Standards Institution
CEN European Committee for
Standardization

CENELEC CENELEC

ETCl Electro-Technical Council of
Ireland

ETSI European Telecommunications
Standards Institute

EUROPACABLE

The European Confederation of
Associations of Manufacturers of Insulated
Wire and Cable

FCC Federal Communications
Commission

IEC International Electrotechnical
Commission

IEE Institute of Electrical Engineers
IEE Institute of Electrical and
Electronic Engineers

ISO International Organisation for
Standardization

ITU International
Telecommunications Union

NFPA National Fire Protection Agency
TIA Telecommunications Industry
Association

UL Underwriters Laboratories Inc.

Books on structured cabling

http://www.thephysicallayer.com/

Licenced Training providers

www.Brand-Rex.co.uk

www.Cablenet-training.co.uk
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