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M2M KOMMUNIKACIO FEJLODESE

CSER GABOR - RAN FEJLESZTESI SZAKERTO
MAGYAR TELEKOM
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TARTALOM - MIROL IS LESZ SZ0?
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ATTEKINTES 1G-TOL 5G-IG

A mobilhalézatok adatsebessége exponencialisan novekszik, amire szliikség lesz...

1G - NMT
= Analdg rendszer

Névleges atviteli sebesség [bit/s]

5x20MHz + 8x8 MIMO >
= Csakhang, CS adat o - 5x20MHz + 2x2 MIMO = 750Mbps
= GSM (2G)
= Hang, CS adat . _ 1x 20MHz + 2x2 MIMO > 150 M
= GPRS, EDGE Dual Carrier +HSPA+ > 42M
= UMTS/HSPA (3G): o -
= Hang
= Videotelefon
= R99, HSPA, HSPA+ S
= |TE (4G) S o
= (Csak adat o
= Hang (CSFB/VoLTE) - 2G
"0 , e 1998 2000 2002 2004 2006 2008 2010 2012 2015 utén 2020
" Szabvanyositas alatt GPRS EDGE UMTS HSPA HSPA+  LTE  LTEA 5G

(R99)
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AZ M2M ESZKOZOK TOMEGES ELTERJEDESE VARHATO

M2M: KIS FORGALOM, DE SOK ESZKOZ

FORGALOM (EB/HO) ESZKOZOK SZAMA (MILLIARD)
60 ‘ ® Smartphones (38%,43%) 'Phablets (7%,10%)
® Smartphones (inc. Phablets) (81%, 86%) B M2M (10%,29%) " Nonsmartphones (41%, (41%,13%)
50 B M2M (2%, 5%) 12 fablets (2%,3%) uPCs (2%,2%)
Nonsmartphones (2%, 1%) - 10 ® Other Portable Devices (0.1%,0.1%)
" Tablets (9%, 6%)
40 o pcs (6%, 3%) -
= Other Portable Devices (0.01%, 0.00%)
30
6
20 4 .
E———
- I i
2016 2017 2018 2019 2020 2021 2016 2017 2018 2019 2020 2021

Forras: Cisco
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NB-IOT: TOMEGES IGENYEKET OLCSON MEGVALOSITO TECHNOLOGIA

NB-IOT: SOK ESZKOZ, KIS ADATMENNYISEGENEK ATVITELEHEZ IGAZODIK

LTE Cat 9 1GB/S MODEM COST @
!F..L'
EE gii lte ) Alttair FourGee- 1150/ - 1160
TE cat 3 50€ LTE Cat 0 (1/1 Mbps)
100 MB/S 2 LTE Cat 1 (5/10 Mbps)

LTE Cat 2 ol =0

— Lte
LTECat! 10 MB/S L

2 25€

e LTE CAT -0
LTE Cat 0 1MB/S o 10€ (REL-12MTC) Cl\

[

= LTE CAT - M <

5  5€ (REL-13 MTC) B 7 Cat0 CatM in 2017

100 KB/S “'GC)
o 2017+
3€ Narrow - Band loT -
10 KB/S B
1€
1KB/S
>

Number of devices
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A DT ES AZ MT IS A NB-IOT -T TAMOGATIJA

M2M technoldgia jeloltek

NB-IOT: ESZKOZOK MILLIOINAK TAMOGATASA A KOVETKEZO ELVARASOKKAL

KIS ADATSEBESSEG ALACSONY FOGYASZTAS ALACSONY HW KOLTSEG BELTERI LEFEDETTSEG
(100bit/s - par kb/s) (10EV ELETTARTAM) (<4EUR) (20dB-VEL JOBB MINT GSM)

Ti A € -

= Uj antenna, radié szlikséges = Uj antenna, radid sziikséges = Technoldgia elérheté

= Nem nyilt platformd = Nem nyilt platformd = Meglévé antenna, radié hasznalhaté
= Nem licenszelt savot hasznal = Nem licenszelt savot hasznal = | icenszelt sav

= Franciaorszag = Svajc = Garantalt szolgaltatas
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SOK ESZK0Z, HOSSZU ELETTARTAM, GARANTALT SZOLGALTATAS

DEEP INDOOR PENETRATION,

N
DEEP INDOOR PENETRATION,
EXTENDED COVERAGE EXTENDED COVERAGE

loT RENDSZEREKKEL SZEMBENI ELVARASOK
= 0 J

LOW COST
Kétiranyu kommunikacié

+20dB link budget
GSM-hez képest (Software Updates Possible)

LOW POWER CONSUMPTION

LOWDATA RATES
10 év elem élettartam (AA elem) Olcsé eszkdzok (<€4™%)

600 bit/s -250 kbit/s (*)
- - - W “?-
.
B &

((g

PUBLIC NETWORK

EASE OF USE

8%

HIGH NUMBER OF DEVICES

Direkt hasznalat, nincs szlikség pl.

STANDARDIZED LTE BASED SECURITY
3GPP Release 13 SIM alapu autentikacio, titkositas... ~100 000 eszkdz /cella Licenszelt spektrum
HUB-okra
* Terheléstol és radios kortilményektdl fligg
** |paragi cél
Infokom 2018 - M2M kommunikacio fejlédése 11/11/18 7
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3GPP ALTAL SZABVANYOSITOTT M2M TECHNOLOGIAK

NB — loT

Deep indoor
coverage

LTE—-Cat O LTE — CatM

= Adatéatviteli sebesség: ~200kbps
Lefedettség: GSM +20dB

= Adatatviteli sebesség: 1 Mbps = Adatatviteli sebesség: 1 Mbps

= |efedettség: GSM-el megegyez6 = |efedettség: GSM +15dB

EGYUTT. VELED
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NB-IOT RADIOS MEGVALOSITASANAK LEHETOSEGEI

In-band solution a preferalt

STAND-ALONE GUARD-BAND IN-BAND

GSM
LTE LTE

NB-loT channel shoud be right next to LTE NB-loT channel max 6 dB over
PRBs to ensure OFDM orthogonality LTE PRBs
NB-loT channel max 6 dB over LTE PRBs

Test Scenario 1 & 2 - Total Carrier Power = 60 W

v

v

Test Scenanio 4 « Tetal Carmier Power = 80 W

™

I
— Nose avg 43 .30 dbm 4 0}
Lirnits 10 poievts. off) /"‘-,

T 1
— Nose avg 4332 dBm
~—— Limits (0 points off)

/
é 10 F { 1‘
|
- f | S
b m—— ’ | ’ n
20 |
[ |
a0 } ( )
40 L‘"‘w?’f"—ﬂ—"-""""l‘{‘_/ 1 'k\—\.__

50 ¢ 50 b

L L 1 L '

7 445 745 7455 746 7.465 747 7475 = - = - ——— -

ALNOSLES TSt OM O P47 Sl MOOIRg! BOFFO 38 T ) 735 74 745 75 755 76 765
10 AL MOSURS0_753 OM_Dd_PT Adim MOCW! BOFF-0.3c8 10"
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MIT FOG TUDNI AZ 5G?

Deep coverage
To reach challenging locations Strong security

Ultra-low energy e.g., Health / government/ financial trusted

10+ years of battery life

L8
Massive
Internet of
Things Mission-
critical

control 4 Ultra-low latency (valaszid6)
As low as 1 millisecond

Ultra-high reliability (5 perc évente!!!)
_A < 105 per 1 millisecond

Ultra-low complexity
10s of bits per second

Ultra-high density
1 million nodes per km?

Extreme capacity gl Enhanced

10 Tbps per km? mobile broadband .
. Extreme user mobility
/ Up to 500 km/h
Extreme data rates Deep awareness
Multi-Gbps peak rates; Discovery and optimization

100+ Mbps user experienced rates

[ I E NN EGYUTT. VELED Infokom 2018 - M2M kommunikacio fejl6dése 11/11/18
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5G - MASSIVE IOT

GRANT FREE ACCESS
(already in 4G possible)

MISSION-CRITICAL
MACHINE TYPE
COMMUNICATION

Increases # of devices in same TTI

SCDMA FOR MASSIV IOT

V2X COMMUNICATION N Coordination of D2D communication

11/11/18
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LEFEDETTSEG, VALASZIDO, SEBESSEG

M2M rendszerek esetén az alacsony frekvenciak a megfelel6ek a jo lefdettség miatt

High o )
S
fi= A

N

Coverage area Capacity Latency Mobility
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OSSZEFOGLALAS, KERDESEK

Kdszdndm a figyelmet!

[ I E E N EGYUTT. VELED Infokom 2018 - M2M kommunikacio fejlédése 13 11/11/18



