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[Mooco WiFi ?
[Tooo Fiber ?
[10c0 YaAKkoC ?
[ToooL KaL TL LOOUC XPNOTEC ?
[Tou, MwC¢ Kal TOoOo 7
H dladopd petall npotunwy KaAwdiwonc ko WiFi

/ , , , ,
H ouyxpovn KaL pEAALOTIKA TIPOCEYYLON O0TN LEAETN KALTO
/ oXEOLACLO CUOTNUATWY

Smart Choices
'H aAAwc : AkoUyovTac To Xpnotn
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e 2015 - More mobile traffic offloaded
to WIiFi than remained on cellular network

7,
/ H aAfiBsLa vtAC TOU KTLpiou

* Within 5 years the average smart phone
consumption will increase 5x to
4.4GB/month

* 2016 51% (3.9 exabytes/month) was
offloaded

* 2020 55% (38.1 exabytes/month) will be
offloaded




77 The 802.11 Standard,
/ the Ethernet Alliance and the ITU inside the

building

< IEE
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e Wi-Fi Alliance (WiFi 6 ntote ?)

o8 Wil

* Provides a highly-effective collaboration forum
* Promotes growth within the Wi-Fi industry

* Leads industry growth with new technology
specifications and programs

e Support industry-agreed standards

* Delivers great product connectivity through testing
and certification

* Helps to ensure interoperability across wireless
vendors

o
% AEGENTS
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/ ndors

Agv €lval
oAot 1Swot .

MNpotuna ... CAT6A? CAT7A°? Controllers? GPON ?

Band Steering ? PoE ? Private WiFi ?

i
2,5 -5 Gbps? MPTL ? ISO 14763 —TIA testing? //4 AGE NTS




To aocuppato neptBaAlov

Wi-Fi traffic/noise Non-Wi-Fi traffic/noise

Enabling Strategies for Business




H apiAntn mAevpa tou xpnotn ...
to MAC Book kaLo ... Eevodoxoc
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irtime Utilization
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Throughput
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e Ekahau Solution

7

3D Wi-Fi Planning

Automatic Wall Detection

Capacity Planning & Analysis

Site Surveys
Passive, Active

Throughput, Spectrum

Fully customizable Reporting

On-The-Spot Troubleshooting
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TPOTOC VAL EAEYEOULIE TL BAETIEL O XPNOTNC

/ kahau Sidekick™

A wearable Survey and Troubleshooting tool

’ 1

| ﬁ exkahau
A 11

Works with Ekahau Site Survey

Integrated Enterprise quality Wi-Firadios

Spectrum Analizer

USB connectivity
Self contained battery



, e 15,000 businesses worldwide, including over 100 of the Fortune

500, use Ekahau site survey and planning solutions
Our customersinclude thousands of enterprise network

e Eka haU SOIUtiOn . administrators and systemsintegrators

* Today, thereare 1M+ Ekahau users worldwide
e Customers & Partners

N [ N [ N
"I“llll QrUbQ RUCI(US
CISCO EaHEu-.lI_eHF'ackard WIRELESS
" nterprise company
“Alway_s m’}/ planning tools “Aruba chooses to use Ekahau” ‘I's AWESOMEY"
of ph0|ce. . _ Michael Tennefoss — Greg Kamer
— Jim Florwick
. J J U J
e N [ N N
c E : SERATINET
Xtreme Aerohive. 4
networks NETWORKS
“Our team and customers love “The best site survey /

“This tool rocks!” L Ekahau tools” . ”
— Will Aguilar 3 planning Eool
— Abby Strong ~Tom BW B
J L 7%

Enabling Strategies for Busine
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WIRELESS

/
7 hnology Overview
£

=

s o oo
IEEE 802.11n IEEE 802.11ac IEEE 802.11ax

Antennas Access Points Datarate (theoretical maximum)

1x1 150 Mbit/s 866 Mbit/s ~ 3.4 Gbit/s
> 1 OG 2x2 300 Mbit/s 1.7 Gbit/s = 6.8 Gbit/s

Ax4 450 Mbit/s 3.4 Gbit/s = 13.6 Gbit/s

88 600 Mbit/s 6.9 Gbit/s = 27.6 Gbit/s

Distance ~70m ~35m ~10-20m




hnology Overview

f

POE
2003|2009  |2018  [2018
PoE++
Typ 4

7

Typ 1 Typ 2 Typ 3
|[EEE 802.3af |[EEE 802.3at |[EEE 802.3bt |[EEE 802.3bt

x3 Output power 15.4W 30W 60W 90W
Used by PD 12.95W 25.50W 51W 71W
Power
Used pairs 2 2 4
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xans FTTO Conceg

7




Nexans FTTO Concept — Digital Ceiling

Z

FTTO Switch

LANactive



Nexans FTTO Concept

al Fibre To The Office Installation
abit bandwidthto the desk

Power over Ethemet (PoE+) to the IP Phones

2-5m coppercable length
Link Aggregationandredundancyprotocols
Access Network Layer

Zero-Touch Configuration

§ 99>k

Fibre in the Digital Ceiling
More IP equipment in the ceiling (e.g. WLAN APs, |IP Cameras, Connected
Lighting, Smart Building Systems, etc.)

More than 4 access ports required

MultiGigabit ports to the WLAN APs

Higher density of WLAN APs, cells with a radius of 10...20m

Power over Ethernet with more than 30W (PoE++)
Link Aggregation and redundancy protocols

Smart Ceiling Installation

Access/Distribution Network Layer

Office: 2-5m Cable length

Enabling Strategies for Business
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XGigaSwitch 8TP 2SFP+ AC/DC

/ e Layer3 Ethernet Switch with Zero-Touch Configuration
* Fan less design

e 2x 10Gbps Uplink (SFP+)

* 4x 2.5Gbps + 4x 1Gbps Access Ports
e 8x POE++ with 90W (max. 480W)

* Internal/External Power Supply

* Smart Ceiling Installation (tool-less)
* Adaptor for 19” and DIN-Rail available




7,

Furthermore...
/ * More than coexisting |
concepts -
* Connection of separated | o /,//

working places

* The XGigaSwitch provides
data and power to the FTTO
Switch

* FTTO Switch forwards the
power to the IP Phone

* And ... CABLE STATISTICS
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2To eVOOTEPO TNC PUOLKNC UTIOOOUNC ...

Ceiling

7

TL MPAYUOTLKEC OUVATOTNTEC "'H;J;i_;'
Sivel n puotkr urtoSour otov . ,/./
TEALKO XpNnotn ... - =

Tuvonua €xouv ta 35dB NEXT

ota 500 MHz ota uynAa ] 16
ernineda tou OSI ? ,&\ .

_ E2B




Katovowvtac Tnv rmotonoinon

Certifiers

14:10:34

Net pexz!

©Cable Test Detail Report [E Buuenet
e —— =
e =
Q I. o =T =
ualifiers =
=
-
=
el

Verifiers s

[ 15688

T E= -

12 36 4578 S 4% VoP79,0%

Zertifizierungsberichl, Kupfer-Verkabelung
S uson
Bestanden

G EA LR L

e

Enwendungeuntereiizung, VOBAZE T, TOHGAZE T, 10GRASE T [mamudecsoet okt st AT mropiarcs

Laenge = 359 m plex
Paar 3.6 Laenge = 36,3 m plex
Paar 45 Laenge = 36,2m plex
Paar 7.8 Laenge = 36,5m
e ol = A 12.95W Max

0,0V Min Load
00V Max Load

Gedruckt - 05 Seprember, 2014 0241 Urrerechit
Device Sotware 601 Risporting Saftwars 612
FiberDa P Lo e 1

Enablir

rategies for Business




Testing on passive cables

Verification

asic test of Structured Cabling
Wiremap test

Should it work for my applications?

Continuity

Zeriifizierungsbericht, Kupfer-Verkabelung

Qualification

14:10:34

This is not certification

) Net pe‘rﬁi

Determining of Ethernet Performance
Is it in context with the application (IEEE specs)

Certification

This is not qualification
Standard acceptance test for networks

(TIA, ISO global standards)

Link definitions
LF and RF measurements and calculated parameters

Enabling Strategies for Business
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Z

ctive/Troubleshooting

Does not include verfication,
qualification, certification

Typical Ethernet problems

Special testers for troubleshooting
(intermittent problems, long term
traffic tests, frame test)

G
- .. 14:10:34

Testing on active networks

Network Test CY 14:06:53

Discover

Printers

1 Routers Switches 29 Hosts

Add to Set to
Ping List Passive Mode




e
/ plications Served

/ Current markets that we
address
NEW NBASE-T DATA
100 wit RATE 2.5/5.0 abit
1000 Mbit Industrial
Automation 10 Gbit
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7

Only selected links will need higher
datarates

= Most of the connected clients will
continue with 1GBit/s for the next years

- Access Point

-8
;‘ Workstation
L

~ Workstation

;‘/ rE:SB

,'
7 AGENTS

" In real life, only selected devices in Switch
existing installations will be upgraded
and will require higher link speeds

Server

Storage




Next generation NetXpert

ies data cablings up to 10Gbit/s

ombines 3 different tests for reliable
test results

* Troubleshoots passive and active
networks

* SFP/SFP+for fiber support
 POE/PoE+/PoE++ load tests
e Multilingual software support = 14:10:02

Net pert




NetXpert XG is the only qualifier running
3 tests to 10G speeds

BERT Delay Skew
Bit Error
Rate Test
* The ratio of signal power  Selectable cable types * Delay difference between pairs
to the noise power and BERT speeds (1, 2.5, caused by different twisting.
+ When signal power gets 5, 10 Gigabit Ethernet) . E;c;r; %febgésal‘li;l Eall'isbarte
- * A BERT passes, if bits that C piithetween
too low and noise power ’ the pairs and then re-

too high, data can not be f:uiin\fvi'tnhiSteZ'rTi?OE;ne' assembled on the other side.

detected by receiver * If the delay difference is too

* Load generation up to high, then data can not be

10Gbit/s and testing if recovered by the receiver
transmission errors occur resulting in M% CE@B

reduction

e S

7

Enablir trategies for Business:




NetXpert XG Cable testing

ical wire map display

1R.E2.EN

easures and displays length for = :
each pair in feet or meters S 1553”
Improperly terminated cables are 15:38:16
clea r|y dISplayed @& Wiremap & Margin " SPEEd\:tViremap&Margin

Wiremap &
Margin

Detects Length to Opens and Shorts
Displays crossings, swaps and split
pairs

A 4
Tone generation .-
Testing and ID Remotes PN
g . Tone Shielded Two-pair X-over
* up to 8 Full Wiremap Remote
* up to 24 Mapper IDs available L g Cortinvers
Linlk Light Testing

for identifying ports

///4 AGENTS
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NetXpert XG— Quallflcatlon

/ onfigure Project (Customer

name, Report type)
Choose cable type
Define cable labelling

Start test and get result (test

cables in sequence or in
disorder, easy to retest)

Cable Test

Cable Test

Cable Test

Cable Test

Type l Length

CATBA
ST

CATBA
S DESIEREE

CATBA
..b-STP

CATBA
..b-STP 7

CATBA

b-STP 7

CATBA
..b-STP 7

CATBA

.b-STP 7

CATBA

..b-STP

CATBA

.b-STP 7

Z

Cable002

NoOo~NUDEOOWNPRE

nDnoNupoOOWN

CAT6A 10Gb-STP 49.2pF/m
BERT:O errors

- TEST.tst

Skew

15.0 ns

0.0 ns

0.0 ns

5.0 ns

///
Y

AGENTS



r simply select desired
cable speed and start
testing without the need

of setting up a project

Wiremap &
Margin 1

)

4

oY

o
v KS
4

singleTest
23 m

Wiremap

Length Skew SNR Margin

1 25 m
2

3 27m 100ns

6
4 23 m

noo~NL b

[Custom 49.2pF/m

Generator
AR (D: 1

5.0 ns

0.0 ns

5.0 ns

6.2 dB

2.4 dB

3.0dB

6.0 dB




NetXpert XG
Active Testing and Troubleshooting

Network Tests and Diagnosis
Wiremap & * Llnk StatUS
Mergln e DHCP test

* Network Discovery

* Ping list o V——_—
(@M ° Traceroute ___ 14:10:02
Gl ° VLAN detection ® ® @  Nelireg

erkaecge Vorgabe

FIE * PoE/PoE+/PoE++ load test
* |PV4/IPV6 Support
L * Discovers CDP and LLDP Protocols
St ° VLAN detection
O CD e Link Light

Link Light




et information about the
connected Link
* Trigger DHCP and show given
information
 Show VLAN information when
available

7,
7

e Show LLDP and CDP information

when available

(@)

Traceroute

NetXpert XG— Network Test

17T-922-R2

13:44:03

CDP

00000

1/1

IP Address:
VLAN:

Device ID: 4681595500041
Port ID: 2/0/33
Platform Name: M5300-52G
System Capabilities: is a Router

///4

AGENTS
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/ raphical network discovery
gives an overview on reachable
devices within same subnet

* Network discovery list-view
shows all devices and lets you
directly transfer them into the
ping list

 Duplicate IP addressesare

marked in red for you to detect
them easily

NetXpert XG—

Network Discovery

Natwark Tact DD 14-06:52

Network Test ’.E‘..‘

08:40:28

Discovery

e Mac Address | IPV4 Address | IPV6 Address |

e (55.20:81:D7:C2:4E 172.17.3.112
wai743242 Hest

00:D0:23:06:FD:C3 172.17.0.62

00:15:5D:00:34:06 | 172.17.0.170

ISRV | 34:64.49:91.DF:2D 172.17.0.75

00:15:5D:00:1C:02 | 172.17.2.83

14.DAEQ:EB:DO:... 172.17.2.182

60:12:8B:D4:CC:AE 172.17.0.128

QIR 00.06:71:41:00:30 172.17.3.51

00:09:0F:60:C4:65 172.17.0.5

B 00:09:0F:09:00:18 | 172.17.0.160

00:22:68:88:10:92 172.17.3.171

6C:C2:17:36:6E:60 172.17.0.32

00:10:6C:00:29:BD |172.17.0.19

Add to Set to
Ping List Passive Mode

DNS Name | Netbios Name | Device Type |

Clear ‘




NetXpert XG— Network Discovery

network dis|
START EINFUGEN SEITENLAYOUT FORMELN DATEN UBERPRUFEN ANSICHT

Imply export your results to o e e T T B . e
Einfiigen B Kopieren - &y === & 3= : ; e 0 00 Bedingte Al
. . % Format ibertragen F K U~ - - A === & 3= [ Verbinden und zentrieren ~ * 9% 0 %ha s Formatierung ~ for
yo u r P C a n d a n a Iyse t h e m I N e . Zwischenablage [F] Schriftart [P Ausrichtung [P Zahl [P
H ©- &- E- s
L]
with Excel m I
A B C D E F G H
1 |Mac Address - | 1IPV4 Addres| | IPV6 Addr ~ | DNS Mame v |Metbios Name |~ |Device Ty
2 |00:0C:29:55:79:A7 169.254.164.29 Host
3 |00:11:32:5A:85:10 172.17.0.10 Server
4 6CiC2:17:35:86:D8 172.17.0.11 Host
5 |00:15:5D:00:34:09 172.17.0.12 Server
&6 |5C:B9:01:D5:5F:2C 172.17.0.12 Server
7 |60:12:8B:D4:CC:A7 172.17.0.124 Host
g |60:12:3B:D4:CC:AC 172.17.0.125 Host
9 |60:12:28B:FF:AS9:98 172.17.0.126 Host
10 |60:12:8B:D4:CC:B2  172.17.0.127 Host
11 60:12:8B:D4:CC:AE  172.17.0.128 Host
12 |00:17:A4:F6:A1:4D 172.17.0.13 Host
13 |00:15:5D:00:4E:15 172.17.0.132 Host
14 |5C:BS:01:D5:73:58 172.17.0.132 Host
15 |00:15:50:00:34:04 172.17.0.138 Host
16 |00:09:0F:F1:4C:1A 172.17.0.14 Host
17 |00:12:93:F0:6F:C0  172.17.0.140 Host
10 N0-N2-NC-N0- A5 .00 1732 170 141 Ll 4+

Enabling Strategies for Business
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er IPv4 or IPv6 addresses

e Get addressesfrom the

Network Discovery function

e Continuously ping all

addressesin parallel

Enter Domain names

NetXpert XG— Ping List

Add Edit 1 \ l

QY 15:29:55
Ping

‘ Target | Tx/Rx | Min (ms) | Avg (ms) | Max (ms)
‘ 192.168.1.1 43/43 5 21.53 33

} 213.30.210.161 43/43 6 22.84 34

‘ 62.214.151.221 43/43 17 55.26 220

‘ 62.214.105.17 43/43 17 24.37 35
\% ‘ www, softing.de (172.17.5.253) 43/43 5 22.09 32




NetXpert XG— Traceroute

r IPv4 or IPv6 addresses or Rl o SR

. > | Traceroute www.google.de
O m a I n n a m e S ; Hop Delay #1 | Delay #2 Delay #3 | Destination |
. L Stetus Y 16 ms 13 ms 13 ms 192.168.1.1
See number and details of hops = B sims  3ms  2oms 21330210101
RN - 21 ms 22 ms 162ms  (62.214.151.221
to ta rgEt 4 22 ms 19 ms 20 ms 62.214.105.17
. Discovery |2 29 ms 31 ms 21 ms 62.214.37.130
e Detectlocation of trouble ON -
Ping } 7 ook ok Fokok
* |nternal o8 26 ms 37 ms 31 ms 216.239.47.244
. | Traceroute 8 21 ms 22 ms 32 ms 108.170.251.145
Externa (10 21 ms 22 ms 39 ms 209.85.252.29
. [E® 56 ms 49 ms 31 ms 72.14.234.10
T
* Documentvia CSV and/or PDF (12 42 ms 42 ms 45 ms 172.253.50.101
. . . . 1 31 ms 42 ms 46 ms 216.239.63.48
E.g. evidence for provider 0P|

1|14 31 ms 51 ms 39 ms 108.170.253.65

. ) LN Start
VLAN Edit Target csvj | PDF| ’ @Test

Enabling Strategies for BuUsiness
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/ w PoE class and performa load
test

* Perform a single BERT test, define
how long the test runs and get
detailed results

* Continuous wire map testing

singleTest
23 m

Wiremap

MoOoONUDBOOWNPRE

ICustom 49.2pF/m

AR ID: 1

NetXpert XG— Tools

Length

=
N
n
=

nVoNUuproOWN

Skew SNR Margin

5.0 ns 6.2 dB

100ns 2.4 dB

0.0 ns 3.0dB

5.0 ns 6.0 dB

12-RR-2A [C6ae.

1TA-1E-EQ ' RI10L L
14:16:29

Wiremap & Margin

Shielded . Two-pair . X-over

Continuous
Testing




NetXpert XG - Upgradable

ble for 1G, 2.5/5G or 10GBit/s

peed upgrade through licensing
system

* Use report generation on main unit or
eXport PC software

* Use standard SFP/SFP+for fiber
testing no special measurement 10
hardware needed

e Use two main units or one main and 2.5/5

one active remote depending on your 1

needs
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Smart Choices,

Smart Design, Smart Testing

Akouyovtac KaAUTEPA TN

g

MTAEUPA TOU XPNOTN

ekKahau

WIRELESS DESIGN
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