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Pro¢ novy standard pro metalické LAN kabelaze

v rv ’ . v 0 i f the diffi t cat jes/cl ding to ISO/IEC 11801 / EN 50173
Potfeba navyseni kapacity pfenosti v Datacentrech verview ot the CTTETeT categoriesicasses accorang fo

Component Cat.5 Cat. 6 Cat. 6, Cat.7 Cat. 7 Cat. 8.1 Cat. 8.2
m40GBase-T /\ il g *
12 Link class D E Ei F F, I Il
Max. 100 MHz 250 MHz 500 MHz 600 MHz 1 GHz 2 GHz 2 GHz
10 frequency (1000 MHz)  |J2000MHz) | (2000 MHZ)
2 8 Max. data rate [ 1 Gbit/s 1 Gbit/s 10 Gbit/s 10 Gbit/s 10 Gbit/s 40 Gbit/s 40 Gbhit/s
S (Ethernet) (indl. 25 (incl. 25
h;; . Gbit/s) Gbit/s)
E Max. link length § 100 m 100 m 100 m 100 m 100 m 30m 30m
1]
§ 4 - —
H] Number of con- Jupto4 uptod uptod uptod uptod max. 2 max. Z
E 2 nectors in the
link (channel)
04 s s = S . . . : :
— o~ Cabling shiel- both both both shielded shielded shielded shielded
EREERERE g ded/
NN N N &N NN o~ .
unshielded
[m100m 016 B 10G m40a m100G |
. . . Connector RI45 RJ45 RI45 non RJ45 non RI45 RI45 non RI45
Figure 1: Trend over time of Ethemet technologies (Source: IEEE)
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Nepritel prenosu : vlozny Gtlum (IL), preslechy (NEXT)

Zavislost mérného Gtlumu na frekvenci

W T T T T T T T T T
' ' ' ' ' ' ' ' '

Crosstalk

Zdroj CVUT

Zévislost mérného utlumu na frekvenci — shora dolt kategorie 3,5, 6 a7
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NETWORKING

Preslechy zapricini Sum
Pro prenos pouzita modulace PAM (Pulse Amplitude Modulation)
VysSi naroky na kvalitu pfijimace :

(1000BASE-T modulace PAMS5, symbol vyjadien rozdilem napéti 0,5V)

(10GBASE-T modulace PAM16, symbol vyjadfen rozdilem napéti 0,13V)

Signal coding / modulation
Transmitted signal

“v 100BASE-TX 1000BASE-T
MLT3 Symbals 33MHz 626MHz
ov
I 00 BASE TX [ 3
AV
°
S
2 ov
1000 BASE T 5
o PAM 5 Symbols =X 5
o 1 05 »n
10 1 . L a5V v
" H AV

=)
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Typické kabelaze

Typical Cat 8/Cat 8.1 (ANSI/TIA USA) Cable Typical Cat 8.2 Cable

Stinéni plast Stinéni pard

U (Unshielded) —nestinéné, S (Screened Shielded) —stinéné opletenim, F (Foil Shielded) —stinéné folii

ISO/IEC 11801 & IEC 61156
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IEC 61076-3-110

IEC 60603-7 IEC 60603-7-71
RJ45 8-contacts GG45(GigaGate) has a switch ARJ45(Augmenled Registered Jack 45)
3-2000 MHz 1000 MHz 8-contacts

Cat 7a 600 -3000 MHz
Cat 3to 62 & 8.1 Cat 7, & 8.2

IEC 61076-3-104
Tera 8-contacts
600 -2000 MHz
Cat 7, & 8.2

Contribution to IEEE 802.3bq Task Force; 16-18 July 2013, Geneva, CH
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dB@ 1600MHz

contacts

RL
NEXT
FEXT

SNR
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ARJ 45/ GG 45

3 —

<-1,6dB
<-17dB
<-50dB
<-50dB

15,4dB
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Méreni metalické kabelaze

Test CAT Se, 6, 6,,

Class D, E, E, cables v v
9 second CAT 6, autotest v v
M12 Industrial Ethernet adapter option v v
CAT 5e, CAT_G, CAT 6, patch-cord test v v
adapter option
Maximum measurement frequency 500 MHz 2.500 MHz
Test Class F, F, cables - v

: v
MM and SM fiber test adapter option - v
MPO test adapter option - i)
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MM and SM fiber test adapter
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Méreni metalické kabelaze

WireXpert

Cable Test Configuration
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Permanent Link Test

O

PL Test Cord PL Test Cord
2
o = L
< Permanent Link
Patch Cord D&

2011@ Psiber Data GmbH

— Channel —— ————

PROFESSIONAL NETWORK TESTING & PROTOCOL ANALYSIS

Page 023
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Laborka-1

| forwire pert
[ T T
#mapa zapajeni
94m + mapa zapojeni .
| —_—
¥ PS NEXT e ————————————
PASS —_—
| & ACRF  ———
1W20251055 tw20251056 mEErEEEEEEEEEEEEEEEEEEEEZ
+ PSACRE vousrix woustix
o ™
¥ VieZny itlum
M&feni Okraj +Vlozny utlum
Viodnj itum 281 ) o Wistni jednotia Vzddlend jednotia
o 290 +/Délka a zpozdéni £w20251085 tw20251056
| # Zpatny dtlum
+PS NEXT 292 +/ Zpétny dtlum
VACR-F 9.27
+/PS ACRF 10.49
+ Zpétnj Gtum 8.44 o
o IS PP Mapa zapojeni
Krajni hodnota od nejhorsiho nameéru vadi limitu
AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI © www.profiber.eu AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI *© www.profiber.eu

the ark of

Méreni metalické kabelaze optica

communication

the art of

M&feni metalické kabeladZe optical

communication

Laborka1
Sl
v i : o 20 Mz v — %0 100 200 pert
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blizky konec ¥ @ = Ei B % blizky konec vzdéleny konec
i v ”. - . v . s - ’ ’;:‘
Utlum preslechu na blizkém konci NEXT (Near End CrossTalk) —méreni se provadi Utlum celkovych preslechd na blizkém konci PSNEXT (Power Sum NEXT)
na obou koncich fyzického kanalu
NEXT — predstavuje vazny zdroj ruseni, vyrazné limituje dosahované prenosové rychlosti PSNEXT — piedstavuje vazny zdroj ruseni, vyrazné limituje dosahované prenosové rychlosti
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Méreni metalické kabelaze xDSL
Brno, 8.3.2018
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o Traditional N
Priblizeni optickych viaken blize k I AT
zakaznikovi (FTTC, FTTB) \éw//j 22N A
DSLAM - /J o é{\ d c:nw’ 3
- . vr s 1 » folly Mini- (i -
Optimalizace vyuzivani technologii xDSL Yo o DA oSl
g mo”’t@,‘%a i oL Sp‘i‘ev ——— Copper Pair
'Q%” or = Fiber
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1Gbps
500 Mbps
250 Mbps
100 Mbps
50Mbps
]
o
"’ 1
1 Standard
25 Mbps : ratifikovan
1 Vyrazné
10 Mbps ADSL 1 nasazeni v sitich
1
o-@ 1
5Mbps 77 1
Timeline
1998- 2002 2004 2006 2008 2010 2012 2014 2016 >2018
2000 :
Today
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Bonding
Bonding

Definovano v ITU-T G.998.1 a G.998.2
Podpora sluzeb ADSL2+ a VDSL2
Kombinace 2 médénych pard :

- rozsifeni kapacity (vétsi Sitka pasma)

- zvySeni dosahu

Bonded DSL
Modar
ATUR# ~_
Bonded DSL
Fragments
ATU-CAD #1 « >
Bonded _/,

DSLAM g
|
™~ 3TU-CAD #2

Aggregator
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Rate vs Reach

Length (ft)

120000
cca 600 — 700m, I I
100Mbit/s -=-\/DSL2 Single Pair
100000 =—VDSL2 Bondeg >
\ —+—ADSL2+ Single Pair
80000 ——-ADSL2+ Bonded
i
g \\\
% 60000
ﬂ!
[
j=3
] A—-—«%\\,\\
40000 N
N\ x
'\.\-\
0
0 2000 4000 6000 8000 10000 12000 14000 16000
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Vectoring

Vectoring

Definovano standardem ITU-T G.993.5
(do linky vysilan inverzi signal proti rusicimu)

DSLAM Transceivers
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Noise
Inverse

w===Combined Wave

CPE Transceivers
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Transmitted Signal
4 \‘ -3 Line 1 A { -
Near-end Crpsstalk Signal\\\ Far-end Crosstalk Signal
XT) B (FEXT) =
Line 2 G

www.profiber.eu

Vectoring

8Mbps 16Mbps 50Mbps | 80+ Mbps

ADSL ADSL2 + VDSL2 Vectoring,
17MHz Bonding

WHAT’S NEXT ?
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Technology Trends

1Gbps s Fas{l
500 Mbps O_-.:--u

|
1
|
250 Mbps Vectoring :
VDSL2 [ S— @ 1
100 Mbps [ ) :
. |
50 Mops § Bonding |

C% S A @ : @ Standard Ratified
|

ADSL2 : ) Mass Deployment

25 Mbps O‘ _____ @ : Starts
|
10 Mbps ADSL :
5 Mb C“u :
> » Timeline >

14

1998- 2002 2004 2006 2008 2010 2012 2014 :2016 >2018

2000

1
Today _
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G.fast

: B

VDSL2 vectored

A
\_
\\Efast vectored
\

More bandwidth
2 = Lol 8 W n R N B R

0 2 106 212
Frequency (MHz)

12

Spectral efficiency (incl. overhead) (Bits/s/Hz)

G.fast — Vyuziti vétsi Sirky pasma az 212MHz
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Technology comparison

Technology Frequency Maximum aggregate speed Maximum Distance
VDSL2* | 17MHz | 150 Mbps 400 meters
G.fast phase 1* 106 MEG 700 Mbps 100 meters
G.fast phase 2+ |_212mHz | 1.25 Gbps 70 meters
Bell Labs XG-FAST** 350 MHz 2 Gbps (1 Ghps 70 meters
symmetrical)
Bell Labs XG-FAST with 500 MHz 10 Gbps (two pairs) 30 meters
bonding***

¥ Industry standard spedfications. G.fast alows for upload and download speeds to be configured by the operator.
*%  In alaboratory, reproducing real-world conditions of distance and copper quality.
*%% |aboratory conditions.

Zdroj :wikipedia

G.fast — dosah maximalné 70m, pfi Sifce pasma 212MHz
Maximalni pfenasena rychlost az 1,25Gbit/s
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Kontakt:

info@profiber.eu
www.profiber.eu

PROFiber Networking CZ s.r.o. PROFiber Networking s.r.o.
Mezi Vodami 205/29 Bernolakova 2
143 00 Praha 4 917 01 Trnava
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