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802.11a/b/g/n/ac

IoTm)FH

HRIBS AR

802.11af
802.11ah
Bluetooth low energy (BL 802.11p
ZigBee 802.11ax
Thread (6LOWPAN) 802.11ad, ay
Z-Wave
EnOcea
NFC A100.11a (6LOWPAN)
RFID

WirelessHART

/
WPAN WLAN WNAN WWAN

p

<10.cm s—/
10-100 m

' 100-1000 ,

m ~5-10 Km
- Up to 100 Km

Wi-SUN
(6LOWPAN)
ZigBee-NAN
(6LOWPAN)
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« GSM
WCDMA
LTE
LTE-MTC
« 5G(51&)
LPWAN
« 3GPP NB-IoT
« SIGFOX
* LoRa
« Telensa
« PTC

WPAN: Wireless Personal Area Network
LoWPAN: Low range WPAN

6LoWPAN: IPv6 enabled LoWPAN

WLAN: Wireless Local Area Network

WNAN: Wireless Neighborhood Area Network
WWAN: Wireless Wide Area Network
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UE complexity

Release 12

1 Mbps

OFDMA, 64QAM
SC-FDMA

20 MHz (15KHz SCS)
50%

Release 13
LTE bands
1 Mbps

OFDMA,16QAM, 1Rx
SC-FDMA

1.08 MHz (15KHz SCS)
20-25%
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NB-IoT (Cat M2)

Release 13

DL: 50 kbps
UL: 50 kbps for multi-tone,
~20 for single tone

OFDMA, 15KHz SCS, 1Rx

SC-FDMA, single tone (3.75
or 15 KHz SCS)
Multi-tone: 15KHz SCS

180 KHz
10%
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IEEE 802.11ah Support

Generate |EEE 802.11ah compliant
waveforms
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Support for 802.11p Standard

Simulate 802.11p systems to analyze
Intelligent Transportation Systems (ITS)
applications

R2016a
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Transmitter Channel Receiver
PSDU —> s:c“ft ;ﬁ'h | _)AWGN Receiver 1, 802-11ah Short, 2MHz, MCS7, 2x2 TGah Channel Model-B
aveform ——> Channe — 107¢ | - j | i | ;
Generation Model i
107 F
Receiver i
S1G-LTF S1G-LTF v |
—> OFDM —> Channel W 92
Demodulation Estimation l g
$1G-Data MMSE S1G-Data 103}
> OFDM ————> Equalization > Decoding -> PSDU E
Demodulation
104 ' ' ' ' '
20 25 30 35 40 45 50 55 60
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WP

Wireless Personal Area Networks (WPAN)
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End-to-End |IEEE 802.15.4 Recovery of IEEE 802.15.4 IEEE 802.15.4 - MAC Frame IEEE 802.15.4 -
PHY Simulation OQPSK Signals Generation and Decoding Asynchronous CSMA MAC

‘
ar Header
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ZigBee NET Frame
Generation and Decoding
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Generation and Decoding
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for ZigBee Protocol

- Communication System Toolbox®D 7 KA Y—/JL
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PHY MAC APS ZCL ZCL MAC
Header | Header Header | Header | Payload Footer

Format of IEEE 802.15.4 / ZigBee Frame

NETFrameConfig @705 1
%% Decoding NET Frames of Home Automation ZigBee Radios i
% SO L3 VTE, h—Lt—kA— 3 DATORREN T S2igBeetl 5 echonn Mt 0 e Bl
Y MWoEEENRNETD L—LALZTa2— F L. SDR#EEEDUSRP+B200 & USRP+FH SequenceNumber: 212
% Communications System Toolbox#R— /Ay sr—J%#FRALTES# FP—
. ; ressing:
hFrTFLET SourceAddress: ~ 0000
DestinationAddress: " 35EA°
% zigbee. NETFrameDecoder B4k id. NETRBZigBeeT—4 7 L—L & EEEMdesaring: “Noss
S Ry PR FIL—LEB A TOAYFEZTa—FTEET, Security
Security: 1
, o DataEncryption: 0
load zigbeeNETCaptures % netFrame NICLength: 0
Keyldentifier: 'Network' . .
[netConfig, netPayload] = zighee. NETFrameDecoder (netFrame) ; E;:::‘:;gz't‘:: :93458 Communication SyStem Toolbox
netConfig %#ok<NOPTS> SecuritySourceAddress: ° : 11
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