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Attekintés

e Opportunisztikus spektrumhasznalat

e Milliméteres hullamsavok a hozzaférési
halozatban

e Milliméteres hullamu muholdas
spektrum

e SAR validacié




Opportunisztikus spektrum

e Kognitiv radio: spektrumérzékeles,

tanulas -
e Alacsony ACLR ¢
e Filterbank
Multicarrier

(FBMC)




Filterbank Multicarrier
(FBMC)

— Ortogonalis sz(irdbank

— Id6ben atlapolodd szimbolumok

— Nincs ciklikus el6tag, jobb spektralis hatékonysag

— Szomszédos csatornas szivargas jobb, mint az OFDM-nél

— Hatrany: bonyolultabb csatornakiegyenlités
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FBMC

Idotartomany OFDM OFDM OF DM
CP . CP . CP .
symbol 1 symbol i+1 symbaol i+2

N*M N
A

I FBMC symbol 1-3 (Cosine filter bank) I

<L-I FBMC symbol 1-2 (Cosine filter bank) I

<;-I FBMC symbol 1-1 (Cosine filter bank) I

N '/
% FBMC symbol 1+1 (Cosine filterjbank) I
N2 N FBMC symbol 1+2 [Cosine filter bank) |
"—“~| FBMC symbol 1-3 (Sind filter bank) I N I - : w
- | FBM( symbol 1+3 (Cosine filter bank) I =

— X FBMC sythbol i-2 (Sine filter bank) |
‘;-I FBMC symbol 1-1 (Sine filter bank) I
*—N—-I FBMC symbol 1 (Sine filter bank) I
4L-I FBMC symbol 1+1 (Sing¢ filter bank) I
«L-I FBMC sysbol 1+2 (Sine filter bank) I
~L—I FBMC symbol 1+3 (Sine filter bank) I

Resulting transmutted FBMC signal




A IEEE 802.11ad

— Az IEEE 802.11 WLAN szabvanycsalad tagja
— A 60 Ghzes savban, 2 GHz savszélesseg, ~ 7 Gbps

- Nagy szakaszcsillapitas, kis hatotavolsag
- Nyalabformalas

WiGig Vision: A Unified Solution
for CE, PC and Handheld Devices

Alkalmazasok:

o Vezeték nelkuli kijelzo
e HDTV szétosztas

e PC-s adatatvitel

aﬁ/

Forras: http://www.umpcportal.com/files/ZO12/09/WiGig.jpg




IEEEB0211ad

Parameters

MCS (Modulation and Coding Scheme) ~ Datalength (bytes)
QPSK, R =5/8 hd 100
Channel taps SNR (dlB)
[ s 30
Frequency error Timing error (samples) I
| 0.02 | 1017

Simulate

Ideal signal and Distorted signal {channel, noise, frequency error)

Constellation for Header 1

Constellation for Header 2
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Measurement results: -

Estimation of impairments:
Estimated timing offset: 1015
ted frequency offset:0.019879%F s

Header information
BitError1 before decoder: 0
EitError2 before decoder: 0
EYM1:9.6812 %
EYM2:10.2975 %
MER1:20.3652 dB
MER2:19.786 dB
Headerbits identical

ICRC 1 OKAY!

ICRC 2 OKAY!

Data information
EitError:befor LOPC O
BitError: 0.50397
EYM:10.0547 %
IMER:19.9385 dB

Estimated SNR: 30.1667 dB
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Hardware-in-the-loop

— Arbitrary waveform generator az analdg jel eldallitasara
— Analdg felkevero/erositd

— Antenna

— Analdg elderdsitd/lekeverd
Nagysebességl mintavételezés




A muholdas spektrum

Multimedia
distribution

Service continuity

Point to point >

< Point to multi point

Network control
signalling off load

<Vertical markets Consumer market>

NetWorld2020 SatCom WG

M2M,
Critical missions




Alphasat site diversity kiserlet (ESA)

Alphasat /
Aldo Paraboni Payload

~~—

Down Link
Fading

4 GS GS
Graz Budapest

Beacon receiver
HPA
39,4GHz © (3)| SNREstimation DVB-S2 Modem
~
DVB-52 Modem (2/ Frequency scaling
| B H
power contro 39,4 to 48GHz Traffic
’[‘ ) Assembivof Analyser
DVB-S2 Modem | (&) ModCod Feedback link si nsaslereceY :)ion
Mod Cod Control Adaptation via Internet e . P
quality packet

Test
trafffic
source




Alphasat site diversity kisérlet

Receive d beacon power [dB]

Received in-band beacon power [dB]

00000000000000000000000

e Adaptiv modulacio/
kodolas zart hurokban .
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Specific Absorption Rate (SAR)
e Elnyelt EM teljesitmeny

— CAD modell
— Validacio?




Numerikus modell validacioja
o JEC/IEEE 62704
* E tererosseg meréest igenyel

Flat Phantom (225x150x150mm)

Liquid: tissue-equivalent material properties

- For example: @2GHz: ¢, =40, 0 =145/m

<— Shell (2mm)

Planar Inverted F Antenna (PIFA)




Kdzeltéri validacio
e,=1 ¢&,=3, d=13mm, f=1GHz
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AZ,,: EMX1 (in-house FE code)
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Devices for Near-Field Simulation,” IEEE Transactions on Magnetics , vol. 2017, no. 99.




