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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES -

Part 9909: Evaluation of balanced cabling in support
of 25 Gbit/s for reach greater than 30 metres

0o T -

) All users should ensure that they have the latest edition of this document.

7) No liability shall attach to IEC and ISO or theit’directors, employees, servants or agents including individua

) Attention is drawn to the possibility that some of the elements of this ISO/IEC document may be the subject g

hfotmation technology.

FOREWORD

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commissior]
form the specialized system for worldwide standardization. National bodies that are members of ISQ,or IE
participate in the development of International Standards through technical committees established by th
respective organization to deal with particular fields of technical activity. ISO and IEC technicalcommittee

collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental,

in liaison with ISO and IEC, also take part in the work.

The formal decisions or agreements of IEC and ISO on technical matters express, asynearly as possible, a
international consensus of opinion on the relevant subjects since each technical committee has representatio
from all interested IEC and ISO National bodies.

IEC and ISO documents have the form of recommendations for international usedand are accepted by IEC an
ISO National bodies in that sense. While all reasonable efforts are made to ensure that the technical content g
IEC and ISO documents is accurate, IEC and ISO cannot be held responsible for the way in which they are use
or for any misinterpretation by any end user.

In order to promote international uniformity, IEC and ISO National bodies undertake to apply IEC and IS
documents transparently to the maximum extent possible in theiryhational and regional publications. An
divergence between any IEC and ISO document and the corresponding national or regional publication shall b
clearly indicated in the latter.

IEC and ISO do not provide any attestation of conformity= Independent certification bodies provide conformit
assessment services and, in some areas, access to |[EC, and ISO marks of conformity. IEC and ISO are ng
responsible for any services carried out by independentcertification bodies.

experts and members of its technical committees and IEC and ISO National bodies for any personal injury
property damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (includin
legal fees) and expenses arising out of the' publication, use of, or reliance upon, this ISO/IEC document or an
other IEC and ISO documents.

) Attention is drawn to the Normative)references cited in this document. Use of the referenced publications is

indispensable for the correct application of this document.

patent rights. IEC and ISQ_shall not be held responsible for identifying any or all such patent rights.

he main task of IEC and ISO technical committees is to prepare International Standards.
lowever, a technical committee may propose the publication of a Technical Report when it ha
ollected data of’a different kind from that which is normally published as an Internationg

tandard, forsexample "state of the art".

SO/IEEGSTR 11801-9909, which is a Technical Report, has been prepared by subcommittee 25:
hterconnection of information technology equipment, of ISO/IEC joint technical committee 1:

=]

B0 CJIT

=)

[omp—mon

—_.—<

—

Uy

The list of all currently available parts of the ISO/IEC 11801 series, under the general title
Information technology — Generic cabling for customer premises, can be found on the IEC and
ISO websites.
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The text of this Technical Report is based on the following documents:

DTR Report on voting
JTC1-SC25/2932/DTR JTC1-SC25/2948/RVDTR

Full information on the voting for the approval of this Technical Report can be found in the
report on voting indicated in the above table.
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IMPORTANT - The 'colour inside’' logo on the cover page of this publication‘indicates
that it contains colours which are considered to be useful for the correct understandir?lg
of its contents. Users should therefore print this document using a cotour printer.
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INTRODUCTION
This document provides an evaluation of balanced cabling in support of 25 Gbit/s data
transmission. The evaluation covers enhanced balanced cabling channel specifications, which

are based on Category 8.1 and Category 8.2 balanced cabling components. The enhanced
channel specifications are intended to support extended reach greater than 30 m.

The extended reach evaluation is intended to support various emerging use-cases including

o 25 Gbit/s LAN,

o extended reach high definition audio/video,

o Wi-Fi®1 application greater than 10 Gbit/s, and
o 5G intrabuilding sites.

1 Wi-Fi is a registered trademark of Wi-Fi Alliance. This information is given for the convenience of users of this
document and does not constitute an endorsement by ISO or IEC.
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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES -

Part 9909: Evaluation of balanced cabling in support
of 25 Gbit/s for reach greater than 30 metres

1 Scope

=]

his part of ISO/IEC 11801, which is a Technical Report, covers evaluation an
ccommendations for achieving extended reach, greater than 30 m, for 25 Gbit/s-application
dver balanced cabling channels.

—

=]

his document covers channel reference implementations, based on Category 8.1 and Categor
.2, 2 000 MHz, components.

o0

The channel and component category specifications covered in this document are not intende
D be normative.

—

Normative references

| N

he following documents are referred to in the text inflsuch a way that some or all of their conten

or undated references, the latest edition. of the referenced document (including an
mendments) applies.

Q 7o -

SO/IEC 11801-1, Information technology — Generic cabling for customer premises
Part 1: General requirements

-

(%)

Terms and definitions

3.1 Terms and definitions

Hor the purposes of.this document, the terms and definitions given in ISO/IEC 11801-1 apply.

50 and IEC qmaintain terminological databases for use in standardization at the followin
ddresses;

Q

o |IEC-Electropedia: available at http://www.electropedia.org/

oJ ASO Online browsing platform: available at https://www.iso.org/obp

onstitutes requirements of this document. For dated references, only the edition cited appliesg.

=N

U7

—~

3.2 Abbreviated terms

For the purposes of this document, the abbreviated terms given in ISO/IEC 11801-1 and the

following apply.

SNR signal to noise ratio
NVP nominal velocity of propagation
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4 Extended reach channel specifications

4.1 General

Balanced cabling channels in accordance with ISO/IEC 11801-1:2017, Class | and Class I,
are intended to support link data rate operating at 25 Gbit/s - for example,
ISO/IEC/IEEE 8802-3:2017/AMD3:2017 25GBASE-T — with link reach up to 30 m.

NOTE 1 ISO/IEC/IEEE 8802-3:2017/AMD3:2017 25GBASE-T link segment specifications are referenced, see

| SOHECTR44804-9005

Class | and Class Il balanced cabling channels in accordance with ISO/IEC 11801-1:2047 |ar
mplemented using Category 8.1 and Category 8.2 balanced screened cabling componentq,
espectively.

ﬂ_.
W

=

OTE 2 ISO/IEC/IEEE 8802-3:2017/AMD3:2017 25GBASE-T is defined using Category 8.1 and Category 8.2 (Class
nd Class Il, respectively) up to 1250 MHz.

Q

=]

SO/IEC 11801-1 allows for variation in channel implementation configurations that maintai
donformance to channel specifications.

m
=

nhanced channel reference implementations use two connections,with two 2 m, 20 % derate
ords attached to the ends of a permanent link, so that the permanent link length is equal t
he channel length (in metres) minus 4 m.

Q
1)

—

Bnhanced channels can provide additional SNR margin-to-capacity, which can potentially
gupport additional reach, see Annex B.

OTE 3 The possibility of additional reach can be wverified with manufacturers of specific equipment before
eployment.

Qo Z

m

xtended reach channel reference implementations, greater than 30 m, are evaluated over four
cach ranges: <40 m, <50 m, <67 m, and < 100 m; see Table 1.

=

Balanced cabling covered by this-document:

Q

) is specified in accordance.with ISO/IEC 11801-1;
) is tested in accordance.with ISO/IEC 11801-1, i.e. as specified in IEC 61935-1.

o

4.2 Channel performance enhancement methods for increased SNR

i

2.1 General

=]

able 1 shewsthe enhancement method considerations for 25 Gbit/s and 25GBASE-T operatio
ver various extended reach cabling channels using Category 8.1 and Category 8.
domponents.

=)

Q
NJ

NOTE 25GBASE-T can be supported only by channels which fully conform to the ISO/IEC/IEEE 8802-3:2017/AMD3
25GBASE-T link segment specifications, see 4.2.2.
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Table 1 — Enhancement methods for 25 Gbit/s extended reach

Channel length, L

m
Reach range 30<L <40 40 <L <50 50 <L £67 68 <L <100
Application 25 Gbit/s and 25 Gbit/s 25 Gbit/s 25 Gbit/s
supported 25GBASE-T
Recommended channel enhancement method
_ Channel | Reduced delay and | Reduced delay and Reduced delay and Reduced delay and
component delay skew in delay skew in delay skew in delay skew in
Category 8.1 accordance with accordance with accordance with accordance with
4.2.2. 4.2.2, and 4.2.2, 4.2.2,
Enhanced cable in Enhanced cable in Enhanced cable in
accordance with accordance with accordanee)with
4.2.3. 4.2.3, and 4.2.3,cand
Enhanced Enhanced
connector in cennéctor in
accordance with accordance with
4.2.4. 4°2.4.
Channel Reduced delay and Reduced delay and Reduced delay and Reduced delay and
component delay skew in delay skew in delay skew in delay skew in
Category 8.2 accordance with accordance with accordance’ with accordance with
4.2.2. 4.2.2, and 4.2.2, and 4.2.2,
Enhanced cable in Enhanced-Cable in Enhanced cable in
accordance with accordance with accordance with
4.2.3. 4.2.3 4.2.3, and
Enhanced
connector in
accordance with
4.2.4.

4.2.2 Reduced delay and delay skew

—
A

sing components with improved propagation delay and delay skew performance compared t
hose specified in ISO/IEC 11801-1 for Category 8.1 and 8.2 components can provide long€
hannel lengths than the reference.implementations of 30 m, see Annex A.

—
=

@)

=
<

OTE Engineered channels made, fram cable with higher NVP thus have inherently lower delay and delay ske
haracteristics; thus they can support more physical length, e.g. more than 30 m, while still conforming to &
5GBASE-T link segment specifications, including maximum delay specifications, i.e. 185 ns.

N O

4.2.3 Enhanced cable

Using cables with_enhanced RL, IL, TCL, ELTCTL and coupling attenuation compared t
SO/IEC 11804-1-Category 8.1 and 8.2 components specifications can provide longer channg
engths than'the reference implementations of 30 m, see Annex B.

—

4.2.4 Enhanced connector

Using connecting hardware with enhanced RL, IL, TCL, ELTCTL and coupling attenuation
compared to ISO/TET TT80T-T Caiegory 8.1 and 8.2 componenis Specifications can provide
longer channel lengths than the reference implementations of 30 m, see Annex B.

4.3 Example channel specifications with length scaling
4.3.1 General

Two informative example extended-reach enhanced channel transmission parameters
specifications are given:

a) 50 m using Category 8.1; and
b) 50 m using Category 8.2.
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Category 8.1 and Category 8.2 balanced screened cabling components are specified in
ISO/IEC 11801-1:2017.

The two example channel reference implementations have 50 m total channel length,
including two connections, and 4 m total cord length from two 2 m cords using 20 % derated
cord cable IL.

4.3.2 Return loss (RL)

O

e Teturmtossforeachpair withim theexampte 50 charmmetspecifications s computed;t
ne decimal place, using the formulae of Table 2. The return loss specification applies to/baot
nds of the cabling.

D O -
=]

Table 2 — Formulae for return loss specifications for example 50 m channel

Frequency Return loss
channel component
Category 8.1 and
Category 8.2
MHz dB
1</<10 19,0
10 < /<40 24 - 51g(%)
40 < /<130 16
130 < <1000 35 9 Ig(/)
1000</<2000 8,0

4.3.3 Insertion loss (IL)

=]

he insertion loss for each pair within thesexample 50 m channel is computed, to one decime
glace, using the formulae of Table 3.

Table 3 — Formulae for insertion loss specifications for example 50 m channel

Channel Frequency Insertion loss
component
P MHZ dB

&/ < 500 0,508[1,8 f+0,005f+0\’/275J+2><0,02\/?+0,0324\/7

Category 8.1

500 < £'< 2 000 0,508[1,8 7 +0,005/ + 0\,/;5}240,00649& +0,000605f)+o,0324ﬁ

Cadtegory 8.2 1< f<2000 0,508[1,8 f+0,005f+0\’/275j+2><0,02\/7

IL-channel-length-factor (scaling 100 m channel specification) = L/100(K(M/L) + (L — M)/L)
where
L is the total channel length;
M is the total cord length;
K is the cord cable IL derating factor.
EXAMPLE IL-channel-length-factor = L/100(K(M/L) + (L — M)/L) = 0,508
where L =50, M =4, K =1,20
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4.3.4 Near-end crosstalk loss (NEXT)
4.3.4.1 Pair-to-pair NEXT

The pair-to-pair NEXT for each pair combination within the example 50 m channel are computed,
to one decimal place, using the formulae of Table 4.

Table 4 — Formulae for pair-to-pair NEXT specifications for example 50 m channel

Channel Erequency NEXT
component MHz dB
75,3-151g(/) 94-201g(f)
Category 8.1 1< £<500 -20Ig|10 20 4+1x10 20

75,3-15lg(f) 40-381g(//500)
Category 8.1 500 < f< 2 000 -20lg|10 20 +1x10 -20
105,4-151g(f) 116,3%201g(f)
Category 8.2 1<£<1000 -20Ig/10 20 +1x10/~ 20
105,4-15lg(£) 56,3-901g(//1000)
Category 8.2 1000 < /<2000 -201g| 10 20\ +1x10 -20

4.3.4.2 Power sum NEXT (PS NEXT)

1Y%

=]

he PS NEXT for each pair combination withinthe example 50 m channel are computed, to on
ecimal place, using the formulae of Table 5> For details of calculation see ISO/IEC 11801-1.

o

Table 5 — Formula for PS NEXT specifications for example 50 m channel

Channel Frequency PSNEXT
component MHz dB
72,3-151g(f) 91-201g(f)
Category 8.1 1 /< 500 -20Ilg{10 20 4+1x10 20
72,3-15lg(f) 37-38lg(f/500)
Category 8(1 500 < f< 2 000 -20Ig|10 20 +1x10 -20

Category 8.2

1<£<1000

102,4-151g(f)

—20Ig[1 0 20

+1x10 -20

113,3-20Ig(/) }

(102 4-15Ig(f)

53.3-901g(£/1000) \

Category 8.2

1000 < /<2000

~20lg/10 20

+1x10 -20

4.3.5
4.3.5.1

Pair-to-pair ACR-N

Attenuation to crosstalk loss ratio near-end (ACR-N)

This value is calculated from NEXT and insertion loss. For information, see ISO/IEC 11801-1.
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4.3.5.2 Power sum ACR-N (PS ACR-N)

This value is calculated from PS NEXT and insertion loss. For information, see
ISO/IEC 11801-1.

4.3.6 Attenuation to crosstalk ratio far-end (ACR-F)
4.3.6.1 Pair-to-pair ACR-F

The ACR-F for each pair combination within the example 50 m channel are computed, to one
decimal place, using the formulae of Table 6.

Table 6 — Formulae for ACR-F specifications for example 50 m channel

Channel Frequency ACR-F
component MHz dB
79,0-151g(/) 83,9-201g/)
Category 8.1 1<£<2000 -20Ilg/10 20 4+2x10 0
100,6-201g( /) 103,9-201g(/)
Category 8.2 1<£<1000 -20lg|10 20 §2x10 20
100,6-201g(/) 43,9-901g(//1000)
Category 8.2 1000 < <2000 -201g{ 10 . =20/ +2x10 -20

4.3.6.2 Power sum ACR-F (PS ACR-F)

=]

he PS ACR-F for each pair combinationGwithin the example 50 m channel are computed, tp
gne decimal place, using the formulae 6f>Table 7.

Table 7 — Formulae for PS'ACR-F specifications for example 50 m channel

Channel Frequency PSACR-F
component MKz dB
76,0-201g( /) 80,1-20lg(f)
Category 8.1 1<£<2000 -20lg|{10 20 4+2x10 20
97,6-201g(/) 100,9-20Ig( /)
Category 8.2 1<£<1000 -20Ig/10 20 4+2x10 20
97,6-201g(/) 40,9-901g(f/1000)
Category 8.2 1000 < £<2 000 -20Ig{10 20 1+2x10 -20

4.3.7 Alien (exogenous) crosstalk
4.3.71 PS ANEXT

The PS ANEXT for each pair combination within the example 50 m channel are computed, to
one decimal place, using the formulae of Table 8.
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Table 8 — Formulae for PS ANEXT specifications for example 50 m channel

Channel Frequency PS ANEXT
t
componen MHz 4B
Category 8.1 1<f<100 105-10Ig(f)
and 115-151g(f
100 < /'< 2 000 9o/
Category 8.2

4.3.7.2 PS AACR-F

o -

he PS AACR-F for each pair combination within the example 50 m channel are computed, t
ne decimal place, using the formulae of Table 9.

Table 9 — Formulae for PS AACR-F specifications for example 50 m-channel

Category 8.2

Channel Frequency Minimum PS AACR-F
component MHz dB
Category 8.1

and 1< /<2000 101-7201g( /)

o -

4.3.8 DC loop resistance

4.3.9 Propagation delay

The maximum DC loop resistance in an installation.is 10 Q.

The maximum DC loop resistance at 20 °C of.each pair within the cable is 0,14 Q/m.

he propagation delay for each pairswithin the example 50 m channel are computed, to thre
ecimal places, using the formulae of Table 10.

Table 10 — Formulae-for propagation delay specifications for a 50 m channel

O

W

Channel component Frequency Maximum propagation delay
MHz us
Category 8.4
and 1<£<2000 0,5><|:()’534+0’036:|+2><0,0025
Category.8.2 ()

4.310° Delay skew

The maximum delay skew between all pairs within the example 50 m channel are computed, to

three decimal places, using the formulae of Table 11.

Table 11 — Delay skew specifications for a 50 m channel

Channel component Frequency Maximum delay skew
MHz us
Category 8.1
and 1=</<2000 0,5%x0,025+2x0,00125
Category 8.2
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4.3.11 Unbalance attenuation near end (TCL) and far end (ELTCTL), and coupling

attenuation

4.3.11.1 Unbalance attenuation near end (TCL)

The TCL for each pair within the example 50 m channel are computed, to one decimal place,
using the formulae of Table 12. The values are defined for MICE E, in accordance with

ISO/IEC 11801-1.

Table—12—FClLforexample-50-m-channel

Channel component

Frequency

TCL
dB

Channels using cables
with unscreened pairs

cables with screened

Channels using

pairs

Category 8.1
and

Category 8.2

1=/=2000

60 - 171g(f) ffs

50 5171g(/) ffs

cC =

SO/IEC 11801-1.

Table 13 — ELTCTL for example 50 m channel

4.3.11.2 Unbalance attenuation far end (ELTCTL)

he ELTCTL for each pair within the example 50 m channel aré'computed, to one decimal place
sing the formulae of Table 13. The values are defined)for MICE E,; in accordance with

Category 8.2

Channel component Frequency ELTCTL
MHz dB
Channels using cables with Channels using cables with
unscreened pairs screened pairs
Category 8.1
and 1<f<2000 44,6 -20Ig(f) ffs 34,6 -20Ig(f) ffs

o -

Q

4.3.11.3 Coupling attenuation

he coupling attenuation for each pair within the example 50 m channel are computed, to on
ecimal place, using the formulae of Table 14. The values are defined for MICE E, and E, i

ccordance~with ISO/IEC 11801-1.

Table 14 — Coupling attenuation for example 50 m channel for E; and E,

W

=]

Channel component Frequency Coupling attenuation
MHz dB
Category 8.1 30=/=100 50,0

and
Category 8.2

100 = /= 2000

50-20Ig(f /100)
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Annex A
(informative)

Reduced delay and delay skew

A.1 Reduced delay relation to extended reach

A.1.1 General

ngineered channels made from cable with higher NVP, thus having lower propagation_dela
nd delay skew, can support more physical length, e.g. more than 30 m, while still conformin

= =" QO M

85 ns.

=

OTE The term "dielectric constant" is deprecated. In current standards, it is replaced by "relative permittivity" fd
arity.

o

A.1.2 Example reduced delay evaluation

Ih accordance with ISO/IEC/IEEE 8802-3:2017/AMD3:2017 25GBASE-T link segmen
gpecifications, the maximum delay is 185 ns, for 30 m maximumyreach. This equates to an NV
df about 55 % and an effective relative permittivity of about 3,4

o

ategory 8.1 and Category 8.2 cables can have relatively.high NVP, thus improved delay an
elay skew values.

o

I

40 m long channel requires using cable with{an”NVP of about 72 %, which equates to a
gffective relative permittivity of about 1,9.

A.2 Delay relation to insertion loss (IL)

A.2.1 General

o

Lhannel IL related parametersare affected by cable attenuation, due to variation of relativ
ermittivity (e,) and dissipation factor (tano).

o]

=

which has indirect lengthidependency.

fan

able design factors that are used in the IEC 61156-9 attenuation formula can be substitute
y alternative-cable design factors, which are calculated using alternative relative permittivit
(k;) and dissipation factor (tand), for simulation and comparison.

O

D all 25GBASE-T link segment specifications, including maximum delay specifications, i.qg.

OTE 1 Delay is related\to attenuation (dB/m), which has direct length dependency; which in turn is related to Il,

=

—

\%J

L

=]

W

Consider the cable component attenuation term of the channel IL formula, in accordance wit
Hormula (A.1); see Table 3.

a=af +b(f)+e/f (A.1
where
a is the attenuation coefficient (dB/100 m);
f is the frequency (MHz);

a, b, and ¢ are coefficients representing the specific cable design factors.

)
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Essentially, the attenuation formula’s first term represents the conductor loss, which is primarily
affected by relative permittivity and proportional to \f: the second term represents the dielectric
loss, which is primarily affected by dissipation factor and proportional to f; the third term is a
small compensation for the low end of the frequency range, where the attenuation increases at
a lower rate than Vf: see IEC 61156-5. Reduced relative permittivity reduces attenuation and
delay. Reduced dissipation factor further reduces attenuation.

A.2.2 Relation of variable relative permittivity to attenuation

The implir‘if maximum relative pnrmiffi\/ify used for standard (‘nfngnry 8 1 and (‘angnry 8

halanced cable is 2,75, for 4 MHz, which is derived from the standard phase delay limif™i
gccordance with Formulas (A.2) and (A.3) (see IEC 61156-9).

=]

t=534+36/.[f (A.2)

& :(r/ro)2 (A.3)

where

7] is the delay time (ns/100 m);

T is the delay time for ¢, = 1, i.e. 333 ns/100 m;
is the relative permittivity;

/i is the frequency (MHz).

NOTE 2,75 (NVP =60 %) is a practical value corresponding to a medium quality dielectric material. It applies to 4]
sfandard categories of balanced cables, which also usethe same phase delay limit formula.

or Category 8.1 and Category 8.2 cableiZin accordance with the standard phase delay, ¢, ¥

F
4,75 is used as the standard "BASE" relative permittivity, which is factored into the attenuatio
formula "a" coefficient (a = 1,8, seey,Table 3). The "agpgg" coefficient can be changed to a

" coefficient using Formula (Av4):

i e

[calc

dcalc = 9BASE V ér calc / é BASE (A.4)

A.2.3 Relation-of dissipation factor to attenuation:

The explicit dissipation factor (tand) used for Category 8.1 and Category 8.2 balanced cable i
(,005. The relation of dissipation factor (tand) and the attenuation formula "b" coefficient i
diven by(Formulas (A.5) and (A.6).

Uy U7

b(f)=nftand(C)(Z,) (A.5)
b ~tand (A.6)
where
tano is the dissipation factor;
f is the frequency (Hz);
C is the capacitance (F/100 m);

Zy is the characteristic impedance.
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NOTE Very conveniently, nfCZ, = 1, for typical category cable, which is specified at 1 MHz, as 100 Q, for 100 m,
so the attenuation formula's coefficient » practically equals tané.

For Category 8.1 and Category 8.2 cable, in accordance with the standard phase delay, tans =
0,005 is used as the standard "BASE" dissipation factor, which is factored into the attenuation
formula "b" coefficient (b = 0,005, see Table 3). The "bgpgg" coefficient can be changed to a

"bealc coefficient using Formula (A.7):
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Annex B
(informative)

Enhanced capacity

B.1 Enhanced cabling components

B.1.1 General

(mal

alanced cabling channels implemented using Category 8.1 and Category 8.2 balance
creened cabling components in accordance with ISO/IEC 11801-1 have various leyels ¢
hannel SNR margin performance.

Q 0

Hor more information on the relation of SNR margin, capacity and-Dreach, se
SO/IEC TR 11801-9901, ISO/IEC TR 11801-9904 and ISO/IEC TR 11801-9905.

B.1.2 Enhanced cable

o

abling channels, constructed using Category 8.1 and Category 8.2 cables with higher NV
e.g. low twist-loss cable), provide more SNR margin, which providés greater capacity.

~~

o

hannels using cable with improved return loss (RL) and/or'NEXT by using fully shielded cabl
donstruction, e.g. S/FTP, provide more SNR margin, which-provides greater capacity.

B.1.3 Enhanced connector
Cabling channels, constructed using Category* 8.1 and Category 8.2 type screened-pa

donnectors, provide more SNR margin, which provides greater capacity.

B.2 Channel SNR margin-to-capacity

B.2.1 General

Lhannel SNR margin-to-capacity is an expression for the difference in decibels (dB) betwee
he channel maximum (Shannon) capacity in bits per second (bit/s) and a specific applicatio
ata rate in bits per second (bit/s); for example, a Class Il channel transmitting 25 Gbit/s, usin
specific bandwidth frequency in hertz (Hz), and a specific channel reach in metres (m).

Q O —*+ M

B.2.2 Margin-to-capacity calculation and comparison

=

largin-to-capacity is calculated for specific channel implementations; for example, 25 Gbit/
ver Category 8.1 and Category 8.2.

@)

Hor‘margin-to-capacity calculation formula see ISO/IEC TR 11801-9901.

e wn

W

W

=

- -

7

Example margin-to-capacity calculation, channel specifications used:

¢ 50 m (when fixed) using Category 8.1;
e 50 m (when fixed) using Category 8.2;

¢ 50 m (when fixed) using Category 6, and Category 7, are also included for comparison.
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