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Keysight- pewieHunsa ans

OecrnpoBOAHbLIX CeTen Smart cities Smart devices
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Keysight Technologies |
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Cellular + WiFi -

oaAHOBpeMeHHOe UucnoJfib3oBaHue

HEOBXOOUMOCTb CONMPAXEHUA PA3NNINYHbLIX TEXHONOTUN
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T5510S: npoBepka coTtoBOU N becnpoBOAHOUN CBA3U
NMAPANNENbHOE TECTUPOBAHUE B CUTHAJTIBHOM PEXWME

loT
AO

Ixia Wi-Fi — TeCcTbl TOYKM OOCTyna

IMynaumnsa cetu
yhAu [MpunoxeHnst n obMeH AaHHbIMK

Cellular

WaveTest
Test Automation Platform

KoMnneKcHble cLeHapum B3anMoaencTBug
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Pagunoyctpoucrtsa loT

HEOBXOAUWMOCTb PABOTbl C MHOTO®POPMATHBIMU CUCTEMAMMU

Blue: > billion units/year now
Red: emerging

3GPP LTE, LTE-MTC

3GPP GSM, WCDMA, EC-GSM
3GPP2 Cdma2000
WIMAX + 3GPP NB-loT

STRONG CONFORMANCE REGIMES

Cellular (licensed)

. <10cm WPAN . <5km <100km
Terms not precise .

WFAN WLAN

\\ LPWA (un-licensed)
4 Ry
* Bluetooth e
« ANT+ « 802.11a/b/g/n/ac * SIGFOX
s MiWi « 802.11ah (1km) - WIi-SUN (6LoWPAN)  LoRa
* 802.11p (V2X) . ZigBee NAN (6LOWPAN) * Telensa
. ZigBee * 802.11af (white space) ., \yireless M-bus . Onl‘«_’gmp _
. 7Z-Wave » Positive Train Control
« Thread (6LOWPAN) '
* Enocean
* Verylongtail..........
* |ISA100.11a (6LOWPAN) T —— RSN ¥
e « WirelessHART :
 Jongftail.......... WPAN: Wireless P | Area Network
9 INTEROP BASED CONFORMANCE WHAN:WIi?ZIeezzHirr?lZanearea SAel
WFAN: Wireless Field (or Factory) Area
WLAN: Wireless Local Area
2 WNAN: Wireless Neighbourhood Area
KEYSIGHT WWAN: Wireless Wide Area
EECLEOICC ES LPWA: Low Power Wide Area




OcobeHHOCTU paboTbl ycTpoUuctB loT

OCHOBHbBIE 3A0AYUN B CETMEHTE
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[Tpumep — peweHune gna npoBepku LoRa

 Platform Required

» Software: N7610 Signal Studio for 10T
* LoRa waveform generation with different configurations
» Pre-distortions: AWGN, Frequency error, Sampling clock error

« Hardware: Vector Generator(N5182B MXG), E6640A EXM Transceiver
* Interference test by two signal generators or combining signals at baseband waveforms

N7610C Signal Studio for loT

LoRa Signal
LANl — I DUT [ l

.. Y— - :1.,5.\."5 )
=l it DUT Driver
e et - « Mode setup

\ MXG or EXM « PER calculation /

LoRa Rx Test
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[Tpumep — peweHune gna npoBepku LoRa

125KHz Signal 8" iRy

KEYSIGHT lnput Rf Input Z 500 Allon: 1048 (e0) LPF O
Couplng AC Froq Rt Ext(S) Presmp Off HPF. Of
(F Ngn Oft Chan BW 200 Ktz pW Path’ Standard BPF. Off

Meas Tme: 360 mes Do-omphass O

AHAaNN3 BEOETCS [ 2Dedvrobim v
Scale/Div 10.0 d8 Ref Value 0,00 dBm Scale/Div 15.000 kHz Ref Value 0,000 Hz
Ha nnatopme § r
| } ! ) }
aHannsaToposB | N - A A 4 f )
cuUrHanos | |

X-cepun

1 ‘ y

Span 250 kHz,

sxmoooo s ) Points 1001 Stop 10.000 ms
0 Motrics

Scale/Div 10.0 d8 Ref Value 100.000 kHz M Dovistion v Max Hoid

Poak+ 68 23 kHz
Poakk 6797 kMHz
(P2 63 10 kHz
RMS 322 ke

Carmor Powor 1025 d@m SINAD 12108
Camex Freq En 5 9Hz SNR 12408
Mod Rate 1031 Ktz DesTotal Vs 8702 %

THD 3245%

AF Start Freq 0 Hz AF Stop Freq 125.000 kHz
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MMpumep - aHanu3 paspsaaa 6atapeu BT-moayns

» PaspabotaH ans aHanusa TOKoB NoTpebneHuns u 3axeaTta
AaHHbIX 3apsiga/paspsna batapen

— BoamoxHocTn Busyanusaumm ot HA 1o A
e OtnnuntTenbHble 0COBEHHOCTN:

* BbecluoBHasa TEXHOMNOMMS NEPEKITIYEHNSA PEXNMOB TOKa
notpebneHuns

* Perucrtpauma onutenbHbIX hparMeHToB

Measurement = Seamless range change
Range Rt O ¢l J
A ——
g, 34 +(0.03% + 250 A Activity
2
[&]
& [Like 28 bits |
= ) = __| Like 28 bits
3 g : }
m o
% 100 mA  +{0.025% + 10 LA E Idle
3
w ]
1méA  £{0.025% + 100 nA} Sleep
| 1

10 pA  £(0.025% + & nA) Seamless on Meter only

The Keysight N6781A SMU allows accurate
measurements across dynamic current levels
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N6705B DC Power Analyzer N6781A 2-Quadrant SMU
*’ see® for Dynamic Current Drain Analysis

T

vy

SMU Innovation:
Seamless Measurement Ranging for accurate
measurement of battery drain spanning wide dynamic

ranges

Device Under Test Test Controller

Example of Keysight SMU used to measure power
consumption of TI's Bluetooth ® LE device.
Source: Tl Application Report



Tunbl BepndpUKaumMoHHbIX TECTOB

KEYSIGHT

TECHNOLOGIES

formancef===

i
]

cellular
radio IC

PA/componen

formancefie

Consumer

formancejtis]

. Gateway IO card

l Sensor/actuator ustom system integrator

>

12



Keysight — onbIT onsa yxe cylwecTByHOLWUX ceTeun

TECTbl TOTOBbIX YCTPOUCTB U UX BXOOHOWU KOHTPONb

N3mepeHuns B TecTnpoBaHune [lpoBepka AHanus
[TpoekTnpoBKa
noneBbIX abOHEHTCKMX pagmoysanos W oTNanKa NpoLEeCCOB
YCITOBUSAX TepMMHanoB 6a30BbIX CTAHLMN TeCTUpOBaHUA

Koppenauusa mexay [MpoBepka YyeT TpeboBaHnK OnbIT peanbHbIX Bo3MOXHOCTb
naboparopuen 1 TECTOBbIX CTaHOapToB K N3MepeHnn npm YCKOpPEeHUS
pearibHbIM TECTOM cueHapuen npuemMonepenarymkam paspaboTke NCNbITaHNN
OnepaTtopbl NTabopaTopuu [Tpon3BOaCTBO Pa3paboTka CnCTEMHbBIN

COTOBOW CBS13U obopyaoBaHuA YCTPOWCTB MEHEKMEHT
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T4010S Conformance — npoBepka Ha cooTtBeTcTBMe 3GPP

(n cepTudukauma) xBe

Dual feed antenna UE’ s support

éomplete 3GPP RF test case
coverage for RF and RRM
according to GCF and PTCRB
requirements

The T4010S E7515A based system
(GCF/PTCRB TP-195) provides you with the
complete set of 3GPP TS 36.521-1 LTE RF
and 3GPP TS 36.521-3 LTE RRM
conformance test cases, validated according
Q GCF and PTCRB requirements

Full test system automation

UE automation capabilities allowing oy o
unattended operation of the test =t
system

= Easy to use test project management
==— environment for streamlined testing
] execution and results analysis

Supporting from R8 single bands
to R12 including 2CA & 3CA and
beyond

mm

H21  H22
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Scalable solution from one box
with RF/RRM coverage >80% to
full system with RF/RRM 100%
coverage

verion  Oprint

=
ta

atat

»« i « «:Mol....
Design Verification and Suppiementary A
test case coverage

T4010S system provides a comprehensive set of test
cases following the 3GPP 36.521-1 test
specifications for out-of-the-box pre-conformance
testing of LTE UE designs. Also offer coverage for
operator test plans such as AT&T, Verizon, T-Mobile,

Sprint /




IMYNATOPbI KaHana cemencrtsa Propsim
TecTpoBaHue Npou3BoaUTENbLHOCTH end-to-end pa3nnyHbIX YCTPOUCTB

MIMO OTA Performance Testing 3GPP RF & Performance Aerospace & Defence

).
t

l 4pvANCED

[MpoBepka Npon3BOANTENBLHOCTH PeanuctuyHas cumynaums ycrnosum [poBepka ycTpoicTs ¢ TpeboBaHMsIMM
abOHEHTCKMX YCTponCTB 1 cxeM MIMO pagvokaHana NOBbILLIEHHON HAAEXHOCTH

Propsim F32 30-2700/350-6000MHz

Propsim F8 220 — 6000MHz Largest channel count 32RF/128digital

Widest BW 160 MHz, emulates velocities up

to 20km/s Key applications OTA/CA/3D MIMO/

Multi-RAT/VDT/ MANET/D2D/V2X

Key applications Wifi / Aerospace &

Defense/Security and 5G research Propsim FS8 30-2700/350-6000MHz
Benchtop CE 8RF/32dig. channels

Key applications RC-OTA/Device

KEYSIGHT KPI/Small scale MANET/D2D/V2X
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TecTnpoBaHme cepBUCOB B peariMcCTUYHON cpene

MPOBEPKA PABOTbl YCTPOUCTB NO PAONO3®UPY B NABEOPATOPUMN

Anechoic chamber -
r -I Keysight FS32

16 or 32 output channel emulator

Keysight UXM

W o — e

16 or 32 DL antennas
©
Communication
_uplink
KEYSIGHT In very large chambers ~30dB

TECHNOLOGIES of fixed gain may be necessary
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