A HTE
Vételtechnikai, Kabeltelevizios Szakosztalya és a Média Klub
el6adasa Zoom-on

Internet kapcsolatunk szervizelése, sebesség
fokozasa- konzultacios el6adas

El6ado:
dr. Darabos Zoltan (COMPU-CONSULT Kft.)
Horvath Imre (COMPU-CONSULT Kft.)

Az el6adas a https://www.youtube.com/c/HTEinfo oldalon kovetheté és késGbb is megtekinthet6

2020.11.25.

COMPU-CONSULT Kift.


https://www.youtube.com/c/HTEinfo
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Szolgaltatasminoseg.hu

Az Internet elérési savszélesség
novelese
Az egyiptomi bitlopo
COMPU-CONSULT Kift.

Ugyvezetd: Dr. Darabos Zoltan

COMPU-CONSULT Kift.



2010

A savszéless€g ndvelése
Letoltest sebesseg valtozasa az epiilet rakotesevel

Ahogy tesszulc ra az epiletet romlik a
- ¥ 4] 8 e |
6700 letolies: sebessog |

7000 -
6000
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3000
2000

1000
\ 2700 Kbit/s

tartalék a letoltési
........................................................................................................................... sebességbe

1200

AULY 'A feltéltes: sebesseg
0 * - | | : et valtozatlan
Fpulet csrajta a cs rajta a pince  rajta mimndegyik
csatlakozon 15ldszint ¢s az emelet
2010.06.03. 22/33 COMPU-CONSULT Kift.
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2010

A savszélesség novelese
Mitol n0 meg a zaj?

Lakas halozat - elektroszmog

Nem sodrott,

hurokantennaként

mukodik, felveszi Emelet! [PC+modem
a radios zavart

Epiilet csatlakozo

Rossz szolgaltatoi

halozattervezés,
Felveszi a vezetett
Zavart.

2010.06.03. 25/33 COMPU-CONSULT Kit.
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GSM szabvanyok 20. szazad

Feature
Technology
Generation

Encoding

Year of First Use

Roaming

Handset interoperability

Common Interference

Signal guality/coverage
ared

Frequency utilization/Call
density

Handoff

Voice and Data at the
same time

HMT
FDMA
1G
Analog
1981

Mordics and several other
European countries

Mone

Mone

Good coverage due to low
frequencies

Very low density

Hard

Mo

GSM
TDMA and FDMA
2G
Digital
1991

Worldwide, all countries except Japan and South
Korea

SIM card

Some electronics, e.q. amplifiers

Good coverage indoors on 850/900 MHz. Repeaters
possible. 35 km hard limit.

0.2 MHz = 8 timeslots. Each timeslot can hold up to 2
calls (4 calls with VAMOS) through interleaving.

Hard

Yes GPRS Class A

Forras: https://en.wikipedia.org/wiki/Comparison_of mobile_phone_standards

15-95 (CDMA one)
CDMA
2G
Digital
1995

Limited

Mone

Mone

LUnlimited cell size, low transmitter
power permits large cells

Lower than COMA-20007%

Soft

Mo

COMPU-CONSULT Kift.



GSM szabvanyok 21. szazad

15-2000 ({CDMA 2000)
CDMA
aG
Digital
200072002

Limited

FUIM {rarely used)
Mone

Unlimited cell size, low
transmitter power permits large
cells

1.228 MHz = 3Mbit's

Soft

Mo EVDO | Yes SVDOIE!

Forras: https://en.wikipedia.org/wiki/Comparison_of mobile_phone_standards

UMTS (3GSM)

W-CDOMA
3G
Ciigital
2001

Worldwide

SIM card

Mone

Smaller cells and lower indoors coverage on 2100 MHz; equivalent
coverage indoors and superior range to G3M on 850900 MHz

5 MHz = 2 Mbit's. 42Mbit/s for HSPA+. Each call uses 1.8-12 kbit's
depending on chosen quality and audio complexity.

Soft

Yesl?

LTE
OFDMA
4G
Digital
2009
Limited

SIM card

Mone

Smaller cells and lower

coverage on the 5 band.

20 MHz

Hard

Mo (data only)
Yoice possible through

YolLTE or fallback to 2G/3G

5G NR
OFDMA
a6
Digital
2018

Limited
SIM card
Mone

Dense cells on
millimeter waves.

400 MHz

Hard
Mo (data only)

Voice possible
through VoL TE.

COMPU-CONSULT Kift.



IEEE
szabvany

Eredeti
802 .11

802 11a
802.11b
802.11g
802.11y
802 11n
802 11ac
8602 11ax

Generacios
jeltlés

(nincs)

(Wi-Fi 2)
(Wi-Fi 1)
(Wi-Fi 3)
(nincs)
Wi-Fi 4
Wi-Fi 5
Wi-Fi 6

WiFi szabvanyok

Megjelenés
ideje

1997

1999
1999
2003
2008
2009
2013
2018

Forras: https://hu.wikipedia.org/wiki/Wi-Fi

Miikodeési
frekvencia | (jellemzg)
(GHz)
2.4 0.9
2 23
2.4 4.3
2.4 19
3.7 23
2415 74
9 200
2415

Sebesség

(Mbit/s)

Sebesség
(maximalis)
(Mbit/s)

a4

11
24
a4
600
1300
9600

Hatétavolsag Hatétavolsag

beltéren kiltéren
(méter) (méter)

~20 ~100

~35 ~120

~38 ~140

~38 ~140

~50 ~5000

~70 ~250

~140 ~350

COMPU-CONSULT Kift.



5G router keresés — 430 millio talalat

5g router X = Q

0 Osszes [ Képek ¢ Vasardas (B Hirek [ Videdk ! Egyebek  Beallitasok  Eszkdzik
MNagyjabol 430 000 000 talalat (0,54 masodperc)

Hirdetések - 5Q router megtekintése

M - I?«
CED
L -
Huawei Netgear WiFi- AAOMI Xiaomi Cisco Systems Siemens WiFi
E3372h-320 5G/  hatotavnoveld, AC2100 2.4G RV110W-E-G5- antenna, ...
24 200 Ft 29 582 Ft 17 008 Ft 39 744,77 Ft 73 406 Ft
BestiMarkt RS Component...  Banggood.com 110,20 EUR RS Component...
it-market.com
ltt- ROIshopper ltt: smec ltt: Google ltt: smec ltt: smec

Hirdetés - en hongdian.com/products/list =

5G Router CPE Speeds - 5G NSA/SA Router - hongdian.com

It is mainly for the industrial field with powerful data acquisition, storage, analysis. Integrated
solutions for equipment networking, edge computing and intelligent operation. Industrial
Router. Reliable and Stable. Types: Android Industrial PC, Dual SIMS Cellular Router
View Products - Contact Us Now - News Center - Solution Applications - About Hongdian

COMPU-CONSULT Kift.



5G router keresés — 430 millio talalat

Q Osszes [ Képek @ Vasarlas [E Hirek [J Videdk | Egyebek  Bedllitasok  Eszkizok

MNagyjabdol 430 000 000 talalat (0.54 masodperc)

Hirdetések - 9g router megtek

L .1 fﬁ E
- -

: - , : . . . »
Huawei Metgear WiFi- AACMI Xiaomi Cisco Systems Siemens WiFi !
E3372h-320 5G/ hatotavnoveld, AC2100 2.4G 56 RV110W-E-G5- antenna, .. e
24 200 Ft 29 582 Ft Wireless Wifi Router 39 744,77 Ft 73 406 Ft 7
BestiMarkt RS Component... 1733Mbps Gigabit 110,20 EUR RS Component.. A

Metwork Port 126MB  it-market.com
ltt: ROIshopper Itt: smec 17 008 Ft Itt: smec Itt: smec

Banggood.com

Hirdetés - en.hongdian.com/products/ *~ It Google

5G Router CPE Speeds - 5( Hasonlitsa ossze - hongdian.com
It is mainly for the industrial field with pc };ﬁ:ﬂ;ﬂ et torage, analysis. Integrated

solutions for equipment networking, ed¢ . .. :nt operation. Industrial
Router. Reliable and Stable. Types: Ar. : 4 SIMS Cellular Router

View Prowinrte - Contact e Mo - Blewe Canter - Qolotinn Annlicatinne . Ahnot Honndian

COMPU-CONSULT Kift.



WiFi elemz0

WiFi Analyzer

-

Disconnected Analyze Networks

-10 dBm
-20 dBm
-30 dBm
AndroidAP7C39

-40 dBm —

-50 dBm

-60 dBm OpenWrt

TP-LINK_7AD6A0D

-70 dBm

-80 dBm

-90 dBm

2,4 GHz

HIDE
RATING NOT AVAILABLE

Connect to a Wi-Fi network for suggestions...

% 5GHz A Graph /O View 5 Filter [PRO] “ee
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WiFi elemz0

WiFi Analyzer

. g w2 0

Disconnected Analyze Networks Learn Upgrade

-10 dBm
-20 dBm
-30 dBm

-40 dBm
Redmi Note 9 Pro

Al
.50 dBm |{ |
|
-60 dBm |
-70 dBm [

-80 dBm | l

-90 dm | ‘

5 GHz 149

HIDE
RATING NOT AVAILABLE

Connect to a Wi-Fi network for suggestions...

L) 2.4 GHz “~ Graph N View N’ Filter [PRO]

COMPU-CONSULT Kift.



WiFi elemz

AVAILABLE NETWORKS (8)

fé kowireless2

F4:F2:60:97:5%:B1 (TP-LIMK TECHMOLOGIES CO, LTD., CN)

cHe  [NEEsEsR

) 2 437 GHz @ 802.11n & 1d 2h 50m
& WPA2Z (RSMA-PSK, AES-CCMP)

DIRECT-M5Phaser 3330
OE93:4E:T4:FO:AE

CREN

= WI-FI DIRECT™

() 2412 GHz m@ 802.11n (& 7d 3h 6m
& WPA2 (RSMA-PSK, AES-CCMP)

TP-LINK_7ADGAQ
ADFRCTFEET43 (TP-LINK TECHMOLOGIES CO,LTD., CN)

cH3 e

(#2422 GHz @ 802.11g @ 15d 19h 51m
& WPA2 (RSNA-PSK, AES-CCMP)

TP-LINK2016
14:CC:20:E8:48:7C (TP-LINK TECHMOLOGIES CO. LTD., CN)

cio e

() 2 452 GHz @ 802.11n & 7d 4h 15m




WiFi elemz0

WiFi Analyzer

g 2

Connected Analyze Networks

90 % -50dBm

IMPROVED
= w © O
NETWORK DETAILS
SSID TP-LINK_CT
Channel 5
Frequency 2432 GHz (2422-2,442) *
Bandwidth 20 MHz *
Protocol 802.11n
DEVICE INFO
BSSID AO0:F3:C1:D4:0D:1E
Manufacturer TP-LINK TECHNOLOGIES CO.,LTD., CN
|P DETAILS
Private IPv4 192.168.6.104
Private Subnet 255.255.255.0
Public IPv4 92.249.148.23
SECURITY

Authentication RSNA-PSK (WPA2)

COMPU-CONSULT Kift.



WiFi Analyzer

Letoltes Windows 10-re:
https://www.microsoft.com/hu-hu/p/wifi-
analyzer/9nblggh33n0n?activetab=pivot:overviewtab

Letoltés Android-ra:
https://play.google.com/store/apps/details?id=com.farproc.wifi
.analyzer&hl=hu&ql=US

COMPU-CONSULT Kift.


https://www.microsoft.com/hu-hu/p/wifi-analyzer/9nblggh33n0n?activetab=pivot:overviewtab
https://play.google.com/store/apps/details?id=com.farproc.wifi.analyzer&hl=hu&gl=US

WiFi Analyzer

12:21 2 3 12:21 2 3 Ll
Channel Graph 2.461; Somz ne«i Channel Graph 2.4chz Sehz new: X A Wi-Fi hotspot beallitasa Vv
ulil o X (©) ulll 4 ey ©)
SSID Redmi Note 9 Pro
[Jelszé ssesesenenese @j
Biztonsdg WPA2-Personal >

Késziilékazonositdas  Hordozhat6 hotspot >

TP-LINK_CT (~10m)

OpenWrt (~25m) AP sav kivalasztasa 5 GHz-es sav >

AP sav kivalasztasa

36 40 44 48 52 56 60 64 100 116 132 149 165

TELEPiTeS

2,4 GHz-es sav

> 5 GHz-es sav

COMPU-CONSULT Kift.






WiFi 4tjatszo

Adatatviteli sebesség 802.11a: 54 Mbps-ig ———— Repeater Mode
802.11b: 11 Mbps-ig

802.11g: 54 Mbps-ig |:|

[ ——
802.11n: 300 Mbps-ig

Wireless router WLARN client

802.11ac: 433 Mbps-ig

AP Mode
Mukodesi frekvencia 2.4GHz /5 GHz \ /
— ) &
Antenna External antenna x 2 ==
Wired router RP-ACS1 WLAN client
Atvitel/fogadas 2,4GHz 2x2 Media Bridge Mode
S5GHz2x?2

) \Q/— E_Jm

Wireless router RP-ACS1

COMPU-CONSULT Kift.



4G |lefedettség — Vodafone 2020.11.25

___ = e e ] m e e nusILE

+ Cimkeresés m

2G

3G/HSPA

Vienna
;_Bl)atgslava
4G NB-loT
5G
Graz
‘ ': Cluj-Napoca
= 7_"'—.5/—\\:
Maribor

Jelmagyarazat:

Kaltéri

|| Behén

Timisoara

Forras: https://www.vodafone.hu/hasznos-informaciok/lefedettsegi-terkep
COMPU-CONSULT Kift.



WIiFI + 4G LTE router
TP-Link MR6400

COMPU-CONSULT Kift.



Csatlakozasok

Antenna tipusa

Frekvencia

Adatatvitel

Network Type (V3)

WiFi + 4G LTE router

3 db 10/100Mbps LAN csatalkozo, 1 db 10/100Mbps LAN/WAN
csatlakozo, 1 db SIM-kartya foglalat

V3/APAC : 2 db belsd LTE antenna (2db kiilsd nem cserélhetd wifi
V5/V4/NV2/IV1 : 2 db killsd, cserélhetd 4G LTE antenna (2db belsd
wifi)

2.4 GHz

300Mbps 2.4 GHz-en

N

4G: FDD-LTE B1/B3/B7/B8/B20 (2100/1800/2600/900/800MHz)
TDD-LTE B38/B39/B40/B41 (2600/1900/2300/2500MHz)
3G: DC-HSPA+/HSPA+/HSPA/UMTS B1/B8 (2100/900MHz)

4G: FDD-LTE B1/B3/B5/B7/B8/B20/B28 (2100/1800/850/2600
/900/800/700MHz)

TDD-LTE B38/B39/B40/ B41 *
Network Type(APAC V3) (2600/1900/2300/2500 MHz)
3G: DC-HSPA+/HSPA+/HSPA/UMTS B1/B5/B8 (2100/850
/900MHz)
* B41 support narrow band of 2555-2655MHz
CO




Kilteri GSM antenna

LTE antenna, LOG PER. YAGI directional high gain antenna max. 12dBi

« Frekvencia: 800-960 MHz, 1710-2600 MHz

+ Nyereség: (max) 12 dBi

« All6hulldm arany: <1,4:1

s Méret: 33 x21 X6 cm

» Tomeg: 0,8 kg

» Csatlakozd: SMA male

« Kabel: 10 m, HDF-195

» A7 antenna nyereség 6-7 dBi ilyen
kabelezés mellet.

+ Csobilinccsel rogzithets (40-50mm csé
atmeérda)

COMPU-CONSULT Kift.



Kilteri GSM antenna

Electrical Specification

Model : ANTGSM15YAGI-xx

Frequency 800-960MHz, 1710-2600MHz
Polarization Vertical, Linear

Horizontal Beam Width 90 deg

Vertical Beam Width 50 deg

Gain max. 12 dBi

VSWR <1 .4:1

F/B >16dB

Max Power 100W

Impedance 50Q

Mechanical Specification:

Radome ABS, UV Protection

Lightning Protection Direct Ground

Connector SMA male or customized

Weight 0.8 kg

Size 330x210x60 mm

Mount Pole Diameter 35-50mm

Wind Loading (Frontal) 180km/h
OperatingTemperature Range -40 to +70Degrees
Storage Temperature -50 to +75Degrees

COMPU-CONSULT Kift.



Kilteri GSM antenna

COMPU-CONSULT Kift.



Kilteri GSM antenna

-

COMPU-CONSULT Kift.



5G lefedettség — Vodafone — 2020.11.25

RN W N ¥ RSN nosice

+ Q|

A

Vienna )
Bratislava Miskolc
Gyor —
Budapest Debrecen
Magyarorszag

Graz

Maribor

Kaposvar
Szeged
Pécs
Zagreb
g Timisoara

Forras: https://www.vodafone.hu/hasznos-informaciok/lefedettsegi-terkep

4G NB-loT

Cluj-Napoca

Jelmagyarazat:
Kaltéri

Beltén

COMPU-CONSULT Kift.



5G lefedettség — Vodafone — 2020.11.25
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Forras: https://www.vodafone.hu/hasznos-informaciok/lefedettsegi-terkep

4G
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Jelmagyarazat:
Kaltéri

Beltén
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5G router keresés — 430 millio talalat

5g router X = Q

0 Osszes [ Képek ¢ Vasardas (B Hirek [ Videdk ! Egyebek  Beallitasok  Eszkdzik
MNagyjabol 430 000 000 talalat (0,54 masodperc)

Hirdetések - 5Q router megtekintése

M - I?«
CED
L -
Huawei Netgear WiFi- AAOMI Xiaomi Cisco Systems Siemens WiFi
E3372h-320 5G/  hatotavnoveld, AC2100 2.4G RV110W-E-G5- antenna, ...
24 200 Ft 29 582 Ft 17 008 Ft 39 744,77 Ft 73 406 Ft
BestiMarkt RS Component...  Banggood.com 110,20 EUR RS Component...
it-market.com
ltt- ROIshopper ltt: smec ltt: Google ltt: smec ltt: smec

Hirdetés - en hongdian.com/products/list =

5G Router CPE Speeds - 5G NSA/SA Router - hongdian.com

It is mainly for the industrial field with powerful data acquisition, storage, analysis. Integrated
solutions for equipment networking, edge computing and intelligent operation. Industrial
Router. Reliable and Stable. Types: Android Industrial PC, Dual SIMS Cellular Router
View Products - Contact Us Now - News Center - Solution Applications - About Hongdian

COMPU-CONSULT Kift.



WIiFi + mobil 5G router
Huawel 5G CPE Pro

5G

4G

fix-line

I

\9 4

COMPU-CONSULT Kift.



WiFi + mobil 5G router

Communication Standard: 3GPP Release 15

Applicable Network: 5G / LTE

Network Mode: NSA / SA

5G Transmission Rate: 1.65Gbps / 250Mbps (Theoretical value. The actual rate depends on the operator)
LTE Transmission Rate: 1.6Gbps / 150Mbps (Theoretical value. The actual rate depends on the operator)
Antenna Type: 5G/ LTE main and diversity antennas

5G/4G

Transmission Standard:
H112-372: 80211acla/n 2x 2 & 80211b/g/n 2 x 2, MIMO
H112-370: B0211ax/ac/aln 4 x 4 & 80211b/g/n 2 x 2, MIMO

Wireless Transmission Rate:
H112-372: DBDC, 1167Mbps
H112-370: DBDC, 5100Mbps

Wireless Frequency Band: 2.4GHz & 5GHz, dual-band auto-selection
Antenna Type:

H112-372: Dual-band Wi-Fi antenna with four signal amplifiers
H112-370: Dual-band Wi-Fi antenna with six signal amplifiers

Nagy nyereség(, gyari, kilso
diversity antenna van hozza

@SG antenna extension ports, allowing users to purchase ante@

COMPU-CONSULT Kift.

Antenna




WIiFi + mobil 5G router antenna
Huawel AF9E 5G

® ) ~ e

[ 2 coax kabel megy fel j7

COMPU-CONSULT Kift.



WIiFi + 5G mobil router antenna
Huawel AF9E 5G

Huawei AF9E 5G Outdoor Antenna Tech Specs:
Frequency: 3300~3800 MHz n77/n78

Peak gain: 14dBi

Inner antenna gain: About 6dBi for N77/N78/N79
Bandwidth: 100/80/60/50/40MHz
Dimension: 180 mmx 180 mm x 30 mm
Weight: Around 1700 grams

WiFi Protocol: 802.11ax 4%4

Easy Installation Way: Wall, pole

Cable length: 5m

Connector type: TS-9

Material: Plastic

Working temperature: -40-55°C

IP Code: IP65

COMPU-CONSULT Kift.



WiFi + 5G mobil router + antenna

https://www.youtube.com/watch?v=sFel4pv0yC4

T dedd
F i‘
66.1 DOWN x 12.9 UP ey u_g.owg x036UP | »* el
b

i
o~

Antenna nélkil @
14,3 Mbit/s le

0,36 Mbit/s fel

Antenndaval
66,1 Mbit/s le
12,9 Mbit/s fel

s |
(O =

COMPU-CONSULT Kift.



K6szonom a figyelmet!

COMPU-CONSULT Kift.



