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1.0 Summary of Tests

Test Reference Reference Result
FCC Industry Canada
RF Output Power 15.247(b)(3) RESE-247,5.44 Complies
6 dB Bandwidth 15.247(a)(2) RES-247,5.2.1 Complies
Power Deansity 15.247(e) RSS247,5.2.2 Complies
Out of Band Antenna Conducted 15.247(d) RSS247, 5.5 Complies
Emission
g
Transmitter Radiated Emissions 15'24175(d2)bé5'20“’ RSS247,5.5 Complies
AC Line Conducted Emission 15.207 RES-GEN Complies
Antenna Requirement 15.203 RSSGEN Complies
) (Internal Antenna)
RF Exposure 15.247(i), 2.1093(d) RESE-102 Complies
EUT receve date: July 24, 2017
EUT receve candition: The pre-produtton vesion ofthe EUT wa recavedin good coniion

with no apparermdamage. A dedared bythe Appgicart, it isiderticd to
the prodution urits.
Test start date: July 24, 2017

Test completion date: August 04, 2017

Thetestresults in this repot pettain orly to theitem tested.

EMC Repot for Domrmakaba Eedronic Access& Data — Keyscan, Inc on KSmart3
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2.0 General Information

2.1 Produd Description

Dormakaba Eedronic Access& Data - Keyscan, Inc.supdiedthe fdlowing description ofthe EUT.

The KSMART3 s a canbinaion Smart Card Reader an@LE Mobile AccessCredertial Reader
(hereafer referredo a “Reader”) deice. TheReadelis epoxyseded,suitabdle for oudoor e and
provided with an approved UStyle 2576, 9-conduor, 26-AWG,shielded cale for connetonto a
Door AccessCortrol Unit.

TheReaderis a key conponent of a phyicd secuiity accascortrol system, aReadelis based on dub
use operéing & 13.56MHz to readRFID techndogy, and 2.45GHo read éBLE enalbed smartphone.
In operaion the Readeris capalte of reathg dda stored onsmartcard credeinds via rado frequency
withou physicd cortad, dso read dta stored onthe BLE enalbed smartphone vith aspedalized
apdication progran andthen pasngthe dda oldainedto the physicd accescortrol system. Access
conrol systemstypicdly manage and recoittie movemen of individuds through a prieded areasuch
as alocked door.

For moreinformation, referto the fdlowing produt spedficaion, detared bythemanufadurer.

Information abotithe 2.4 GHz raiad is preserted béow:

Applicant Darmakaba Electronic Access & Data - Keyscan, Inc.
M adel No. K-EMART?Z2

FCC Identifier WFW-KSMART3

I C Identifier E241A-KEMART?Z

Type of transmission

Digital Transmission System (DTS)

Rated RF Output

1.57 Bm

Antenna(s) & Gain

Internal Antenna, Gain; 2.1 dBi

Frequency Range

2402 — 2480 MHz

Type of maulation/data rate

GFX / IMbaud

Number of Channel(s)

40, Channel 0-29

Applicant Name &
Address

Dormakaba Eedronic Access& Data - Keyscan, Inc.
901Burns St E., Whitby
Ontario, Canada L1N OEG6

EMC Repot for Domrmakaba Eedronic Access& Data — Keyscan, Inc on KSmart3
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2.2 Related Submittal(s) Graris
None.
2.3 Test Fadlity

Thetestsite isedto cdled the radated daais site 1 (10m semi-anechdac chamber). This test fadlity
andsite measurement daa have been fiy placed onife with the FCC, IC and A2LA accreited.

2.4 TestMethoddogy

Antenna condued measuremerts were perfomed accorthg to the FCC documerts “Guidance for
Performing ComplianceMeasuremert on Digital Trarsmisson Systems (DTS) Operaing under §15.247”
(KDB 558074 D01 DB Meas Gudance v04), anRSS247,RSSGEN Isaue 4.

Radated emissions and AC mains conduted emissions measuremerts were perfomed accorthgto the

procedurein ANSI C63.10Q 2013. Radatedtestswere perfomed d an atennato EUT dstance of 3
meters, urlessstated dherwise in the "Daa Shed" of this repot.

2.5 Measuremert Uncetainty

Compliance vith thelimits was based onthe results of the measurements and doen’t takeinto accoun
themeasuremen uncetainty.

Estimated Measurement Uncetainty

M easurement Expanded Uncertainty (k=2)
015MHz—1GHz | 1GHz-25 > 2.5 GHz
GHz
RF Power andPower Dersity — artenna
- 0.78B -
conducted
Unwarted enissns - artenna condued 1.1 1.38 198
Bandwidth — antenna conducted - 20 Hz -
M easurement Expanded Uncertainty (k=2)
0.15MHz — 200MHz - 1 GHz - 18
3oMHz | 30 —200MHz 1 GHz GHz
Radated emissons - 4.7 4.6 5.18
AC mains conducted emissions 2.1dB - - -

EMC Repot for Dorakaba Eedronic Access& Data — Keyscan, Inc on KSmart3
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3.0

System Test Configuration

3.1 Suppot Equpmert
Suppot Equpmert
Type Modd # Quarity SN
DC Power Supdy Extech 1 D30030012
Laptap HF Elitebook 1 N/A
Arduino Wegand Not Listed 1 MPK1707241613-007
Decader
3.2 Block Diagranm of Test Setup
Equpmen Under Test
Type Modd # Quarity SN
MPK1707241613-001CGonduded Urit)
K-SMART3 K-SMART3 2 MPK 1707241613-002 (Radiated Unit)
Antenna wa removed and co-d&l connetor with a
calle was instaled forConduded Measuremerts.
Arduino EUT
DC Power Wiegand
Supply Decoder
Spectrum
120VAC 6Hz L aptop Analyzer
S= Shielded F = With Ferrite
U = Unshielded m = Lenghin Meters

EMC Repot for Domrmakaba Eedronic Access& Data — Keyscan, Inc on KSmart3
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3.3 Justificaion

For radated enissbn measuremertsthe EUTis placed on a non-condiiree table.

3.4 Software Exertse Progran

The EUT exerise progran used duing radated and conduedtesting was provided by Domakaba
Eledronic Access& Data - Keyscan, Inc.

3.5 Mode of Opertion duing Test

Mode of operaon duingthetestswas setup wsing alaptop which dlows cortrolli ngthe rado bytest
software. Duing thetransmitter tests thetransmitter was setup to trarsmit maximum communicaion and
RF powerlevds.

EUT was placedinto transmit mode & thelowest (2402ViHz) middle (2440MHz), and lghest
(248MH2z) channés

3.5 Modifications Requred forCompliance

No modifications weremade bythe manufac¢urer or Irtetekto the EUTin orderto bringthe EUTinto
compliance.

3.6 Addtions, Deviations and Extusions from Standard

No addtions, devations or exdusions from the standard werenade.

EMC Repot for Domrmakaba Eedronic Access& Data — Keyscan, Inc on KSmart3
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4.0 Measurement Results

4.1 6-dB Bandwdth and 99% OccupdBandwdth

FCCRule: 15.247(a)(2)RSS247 A8.2 andRSSGEN;

411 Requremert

The minimum 6-dB bandwdth shdl be dleast 500 kHz

4.1.2 Procedure

A spedrum andyzer was connetedto the anenna parof thetrarsmitter.

For FCC 6dB Channé Bandwdth the Procedure dseribedin the FCC Publicaion 558074 D01 D%

Meas Gudance v04 wawusedto deeminethe DTS occuped bandwdth. Sedion 8.1 Opion 1 wa used.
Set RBW = 100 kHz.
Set the video bandwidth (VBWY 3 xRBW.
Detedor = Peak.
Tracemode= max hdd.
Sweep= auo coupe.
Allow thetraceto stalili ze.
Measurethe maximum width of the emissionthat is corstrained bythe frequenies asdated
with thetwo ouemmost amplitude pants (upper andower frequenies) tha are d&enuaed by 6

NogopwdhE

dB rdative to the maximum levd measuredin the fundanertal emission.

For 99% power bandwith measuremert, the bandwdth was deemined by $ing the bult-in 99%
occuped bandwdth fundion of the spedrum andyzer.
seleded span & is withou bang bdow 1%. The wdeo bandidth shal be set to 3times the resolution

bandwdth.

41.3 TetResult

The reolution bandwdth is set to 1% ofthe

Frequency 6-dB bandwidth Occupied bandwidth, Plot
(MH2z) FCC 15.247 & RSSGEN,
RSSGEN,
kHz MHz

737.179 - 1.1

2402 - 1.049 1.4

753.208 - 1.2

2440 -- 1.065 15

745.192 -- 1.2

2480 -- 1.057 1.6
Date of Tedt: July 24, 2017

Results Complies

EMC Repot for Domrmakaba Eedronic Access& Data — Keyscan, Inc on KSmart3
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Plot1. 1

RBW 100 kHz
*VBW 300 kH=z
Ref & dBm ATC 35 dB SWT 2.5 ms

Offfet 1 4B

| = i N .04 asm

o \.

Center 2,402 GHz 500 kHz/ Span 5 MHz

Date:; 24,JUL,2017 14:44:03
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Plot 1. 2

RBW 100 kHz
*VBW 300 kH=z
Ref & dBm ATC 35 dB SWT 2.5 ms

Offfet 1 4B

il i

Center 2,44 GHz 500 kHz/ Span 5 MHz

Date: 24,JUL,2017 14:41:17
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Plot 1. 3
RBW 100 kHz
*VBW 300 kH=z
Ref & dBm ATC 35 dB SWT 2.5 ms
Offfet 1 4B

'\.\

;

\

%wm

==-60
=70
[—-80
__9:-'|
Center 2,48 GHz 500 kMz/ Span 5 MHz

14:42:38

5]

Date: 24,JUL,2017
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Plot 1. 4

REW 30 kHz
*VEW 100 kHz

>

__ |
_t I Vi

=70
[—-80
g0
Center 2,402 GHz 500 kHz/ Span 5 MHz

Date:; 24,JUL,2017 14:48:11
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Plot 1.5

REW 30 kHz
*VEW 100 kHz

>

4 W\M la e, M‘“

500 kHz/ Span 5 MHz

Date:; 24,JUL,2017 14:49:10
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Plot 1.6

REW 30 kHz
*VEW 100 kHz

Ref & dBm ATC 15 dB SWT 25 ms

Offfet 1 4B

Center 2,48 GHz 500 kHz/ Span 5 MHz

Date:; 24,JUL,2017 14:49:52
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4.2 Maximum PeakConduded Ouput Power @ Antenna Teminds
FCCRule: 15.247(b)(3)RSS247 A8.4

4.2.1 Requremert

For artenna with gans of 6 dBi or less maximum alowedtransmitter ouput is 1 wétt or 30 dm.
For artenna with gdns greder than 6 @i, trarsmitter ouput levd must be decresed appropetely, by
the anourt in dB tha the drediond gan of the atlenna excees6 dBi.

4.2.2 Procedure

The procedure deribedin FCCPublicaion 558074 D01 D¥ Meas Gudance v04 wswused.

Spedaficaly, sedion 9.1.1RBW 2 DTS Bandwadth was utili zed & the spedrum andyzer’s resolution
bandwdth was grederthanthe DTS bandwdth.

Set the RBW- DTS Bandwidth

Set the VBW> 3 xRBW

Set thespan> 3 x RBW

Detedor = Peak

Sweeptime = Auto coupe

Tracemode= Max Hdd

Allow traceto fully stakli ze

Use peakmarker funtionto ddeminethe peak mplitudelevd.

ONOGAWNE

A spedrum andyzer wa connetedto the atenna parof thetrarsmitter.

43.3 TetResult

Referto the fdlowing dots 2.1 — 2.3 fothetest dalils.

Frequency, Conducted Power Conducted Power (pek), Plot
(pe&k), mw
MHz dBm
2402 1.57 1.439 2.1
2440 1.38 1.377 2.2
2480 1.22 1.358 2.2
Date of Tedt: August 1, 2017
Results Complies

EMC Repot for Domrmakaba Eedronic Access& Data — Keyscan, Inc on KSmart3
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Plot 2. 1

EBEW 1 MH=

VBW 3 MH=

Ref S dBm ATC 30 dB SWT 2.5 ms
Offfet 1.4 dB ¥
B H‘\\\
\ A

I /// ‘
/ \\\

--30

40

=5

50

l-—ap

Center 2,402 GHz 500 kHz/ Span 5 MHz
Date AUG, 2017 15:56:29
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Plot 2. 2

EBEW 1 MH=

VBW 3 MH=

Ref S dBm ATC 30 dB SWT 2.5 ms
Offfet 1.4 4B .
[ S
\\ A

=t /// <
// \

--30

--40

_—y

50

- 3.

T

Center 2,44 GHz 500 kHz/ Span 5 MHz
Date AUG,2017 15:57:36
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Plot 2. 3

EBEW 1 MH=

VBW 3 MH=

Ref S dBm ATC 30 dB SWT 2.5 ms
Offtet 1.4 4B =
[ | S—
- “\\‘ 3

=t St <
/ \

~_30

40

=5

50

b-—5n

Center 2,48 GHz 500 kHz/ Span 5 MHz
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4.3 Maximum Power Spedral Dersity
FCC:15.247 (e)RSS247 A8.2h

4.3.1 Requremert

For dgitally moduated systems the powerspedral dersity conduted fran theintertiond radator to the
artennashoud na be greterthan 8 @min any 3 kHz band diurg anytimeintervd of cortinuows
trarsmisson.

4.3.2 Procedure
A spedrum andyzer was connetedto the anenna parof thetrarsmitter.

The procedure deribedin FCCPublicaion 558074 D01 D¥ Meas Gudance vO4spedficaly sedion
10.2Method PKP3D (peakP D).

1. Set andyzer ceter frequencyo DTS channécerter frequency.

2. Setthespanto 1.5timestheDTS banavidth.

3. Set the RBW to: 3 kHzg RBW < 100 kHz.

4. Setthe VBW> 3 xRBW.

5. Detedor = peak.

6. Sweeptime = auto coupe.

7. Tracemode= max hdd.

8. Allowtraceto fully stahli ze.

9. Usethe peakmarker fun¢ionto degeminethe maximum amplitudelevd within the RBW.
10. If measured vdue exceesllimit, reduceRBW (nolessthan 3 kHz) and repea

4.3.3 TetResult

Referto the fdlowing dots for thetest result

Frequency, Maximum Power Maximum Power Spectral Margin, Plot
Spectral Denstty, Density Limit,
MHz dBm dBm dB
2402 -12.2 8.0 -20.2 2.1
2440 -12.2 8.0 -20.2 2.2
2480 -12.8 8.0 -20.8 3.3
Date of Tedt: July 24, 2017
Results Complies
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Plot 3. 1

EBW 3 kH=z
*VBW 10 kH=z

Ref 1 dBm ATC 25 dB SWT 160 ms
Offtet B
--10 ;
3 Y

E T " T
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-%0

--60

-70

| -100

Center 2,402 GHz 140 kHz/ Span 1.4 MH:z

Date: 24,JUL,2017 14:54:15
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Plot 3. 2
BEBW 3 kH=
“YBRW 10 kH=z

Ref & dBm ATC 20 dB SWT 160 ms

Lo — +

20 WW\W”W WMWM hﬂuﬁw =y

--100

Center 2,44 GHz 140 kHz/ Span 1.4 MH:z
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Plot 3. 3
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*VBW 10 kH=z

Ref & dBm ATC 20 dB SWT 160 ms
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4.4 Unwarned Conduc¢ed Bmissons
FCC:15.247(d)RSS247 A8.5

4.4.1 Requremert

In any 100 kHz bandwith ousidethe EUT pasband,the RF powershdl be béow the maximum in-

band 100 kHz missns by & least 20 B (if peak power ofn-band enissbnis measured) or 30 8 (if
average power oh-band enissbnis measured).

In addtion, radated emissions which fdl in the restricted band, as definedin § 15.205(a)must dso
comply with the radated amission limits spedfiedin § 15.209(a)

4.4.2 Procedure

The procedure deribedin FCCPublicaion 558074 D01 D¥ Mea Gudance vO4spedficaly sedion
11.0 Enissbnsin non-reticted frequency barsd

A spedrum andyzer was connetedto the anenna parof thetransmitter.

Set theRBW = 100 kHz.

Set the VBW> 3 x RBW.

Detedor = peak.

Sweeptime = auto coupe.

Tracemode= max hdd.

Allow traceto fully statli ze.

Use the peakmarker funtionto degeminethe maximum amplitudelevd.

NogosrwdbE

The unwarted enissions weremeasured fran 30 MHz to 25 GHz. Plots bdow are correted for cabe
lossandthen canparedto thelimits.

443 TetResult

Refer to the fdlowing dots 4.1 — 4.5 for unwaed conduted emissbons. The pot shows -200B
attenudion limit line.

Date of Test: August 01, 2017

Results Complies
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Tx @ LowChanné, 2402MHz
30MHz -26 GHzConduded Spurious
Plot 4.1

Intertek

Unwanted Conducted Emissions 30 MHz - 25 GHz
Peak Scan with RBW 100kHz,VBW 300kHz,2402MHz
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Tx @ Mid Channé, 2440MHz
30MHz -26 GHzConduded Spurious
Plot 4.2
Intertek
Unwanted Conducted Emissions 30 MHz - 25 GHz
Peak Scan with RBW 100kHz,VBW 300kHZz,2440MHz
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Tx @ Hgh Channé, 2480MHz
30MHz -26 GHzConduded Spurious
Plot 4.3

Intertek

Unwanted Conducted Emissions 30 MHz - 25 GHz
Peak Scan with RBW 100kHz,VBW 300kHz,2480MHz

100

-100

Amplitude (dBm)
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Frequency (Hz)
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4.5 Trarsmitter Radated BEmissons
FCCRules: 15.247(d), 15.209, 15.20RSS247,

45.1 Requremert

Radated enissbns which fdl in the restricted band, as definedin §15.205(a)must dso canply with the
radated enisson limits spedfiedin §15.209(a)ge 815.205(c)).

For ou of band rathted emissons (excep for frequences in restricted band), in any 100 kHz
bandwdths ouside the EUT pasband,the RF powershdl be d least 20dB (peak) or 30 B (average)
bdow that of themaximum in-band 100 kHz missns.

45.2 Procedure

Radated emission measurements were perfomed fran 30 MHz to 25 GHz accoiithg to the procedure
describedin ANSI C63.1Q 2013. Spedrum Andyzer Resolution Bandwidth is 100 kHz or greter for
frequendes 30 MHz to 1000MHz, 1 MHz for frequenies above 1000MHz. Above 100(0MHz Peak and
Averagemeasuremerts were perfomed.

The EUTis placed on alpstic turntade tha is 80 an in heght for bdow 1000MHz and 1.5 in haght
for above 1GHz. Ithe EUT dtaches to peipherds, they are connded and opeteond (as typicd as
possble). Duing testing, dl cables were maripuated to produce wastcase amissons. The signd is
maximized through radation. The atenna hgght and pdarizaion are vaed durng the search for
maximum signd levd. The atenna hight is vaiied fran 1 to 4 meters.

Radated emissons aretaken & 3 meters for frequenaes above 1 GHz andtd.0 meters for frequenaes
bdow 1 GHz.

Measuremerts made fron 1 GHzto 18GHz had a 2.4-2.5GHz teb filter in dace. A preap was used
from 30MHz to 26GHz.

All measuremerts weremade wth aPeak Déedor and conparedto QP limits for 30MHz — 1GHz and
Averagelimits for 1GHz — 26GHz.

Datais induded ofthe wost-case confgurdion (he confguraion whch resultedin the highest emission
levds).
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4.5.3 Field Strengh Calculation

Field Strengh Calcuation

The feld stengh is cdculated by adthg the ArtennaFador and Cade Fador, andsubtrading the

Amplifier Gan (if any) fran the measured reathg. The baic equéion with asample cdcuation is as
follows:

FS=RA + AF + CF — AG; if measuremert is perfomed d a dstance t¢herthanspedfiedin the rde, a
DistanceCorredion Fador (DCF) shdl be added.

Where FS= Fidd Strengh in dB(uV/m)
RA = Recever Amplitude {nduding preanplifier)in dB(uV); AF = AntennaFador in dB(1/m)
CF=Calde Attenudion Fadorin dB; AG = Amplifier Ganin dB

Asaime a reciver reaing of 52.0 @(uV) is obtained. The aenna factor of 7.4 d(1/m) and cale
factor of 1.6 @B is added. The mplifier gan of 29 & is subtraded, gving field strengh of 32
dB(uV/m). Thisvduein dB(uV/m) was convetedto its correspondnglevd in uv/m.

RA =52.0 B(nV)

AF=7.4 B(1/m)

CF=16®8

AG=29.0B

FS=52.0+7.4+1.6-29.0= 32 B(uV/m).

Levd in uv/m = Common Antilogatithm [(32 dBuV/m)/20] = 39.8uVv/m.
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454 TetResults

Radated enissbn measuremerts were perfomed upto 25GHz. No Enissons wereidertified when
scanned fron 18-25 GHz.

Date of Tedt: July 28 - 31, 2017

Results Complies
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Test Results: 15.20915.205 Retricted Band Emissions

Out-of-Band Radiated spurious emissions at the Band-edge @3mdistance
2310-2390 MHz, Pe& Scan with AverageLimit

FCC Part 15/FCC Part 15.109 30M-40GHz B - Average/3.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. Average ) (Horizontal)

Peak (Peak /Lim. Average ) (Vertical)

100

dBuv/m 20
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e

30

20

10

2.31GHz 2.33G 2.34G 2.35G 2.36G

Frequency

2.37G 2.38G 2.39G 2.406GHz

Model: ; Client: ; Comments: ; Test Date: 07/28/2017 12:51

Corrected

Frequency

Amplitude

Avg Limit

Margin

GHz

dBuV/m

dBuV/m

dB

Detector

Pdarity

Results

2.390

50.6

54

-3.4

Peak

Horzontd

Pass
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Out-of-Band Radiated spurious emissions at the Band-edge

2483.5-2500 Mz, Pe& Scan with AverageLimit

Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. Average ) (Horizontal)
Peak (Peak /Lim. Average ) (Vertical)

FCC Part 15/FCC Part 15.109 30M-40GHz B - Average/3.0m/
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2.475GHz

2.48G

2.482G  2.484G

2.486G  2.488G
Frequency

2.49G 2.492G

2.494G  2.496G

2.5GHz

Model: ; Client: ; Comments: ; Test Date: 07/28/2017 13:02

Frequency

Corrected
Amplitude

Avg Limit

Margin

GHz

dBuV/m

dBuV/m

dB

Detector

Pdarity

Results

2.4835

52.3

54

-1.73

Peak

Horzond

Pass
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TestResults: 15.209Radated Spurious Emissions Low Channé, Tx & 2402MHz

Rad ated Spurious Emissions 30 MHz - 1000MHz

FCC Part 15/FCC Part 15.109 30M-40GHz B - QPeak/10.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. QPeak ) (Horizontal)

Peak (Peak /Lim. QPeak ) (Vertical)

70
dBuv/m
60
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40 ]
¥
30 R
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20 e ity "M‘,\‘Jw,-w,\,z"«,‘, m 1 L V\“‘« Mrd‘,‘MW\W‘“"\"‘A\N"’m e
LT ‘J‘\V\ul NP
—— J,"’W yH
10
0
30MHz 100M 1GHz
Frequency
Model: ; Client:; Comments: ; Test Date: 07/31/2017 11:07
Frequency Pek Li mit Margin Azimuth | Height Polarity Raw Correction
MHz dB(uVv/m) dB(uVv/m) dB deg cm dB(uVv/m) dB
954.895 23.98 35k -1.52 145 2.98 | Horizontal 29.1 4.82
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Rad ated Spurious Emissions 1000 - 18000V Hz, PeakScan s Peak Limit

FCC Part 15/FCC Part 15.109 Peak 1GHz to 40GHz B - Peak/3.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. Peak ) (Horizontal)

Peak (Peak /Lim. Peak ) (Vertical)
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dBuv/m 20

80

70

40 L Ly b
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1GHz 4G 6G 8G 10G 12G 14G 16G 18GHz
Frequency

Model: ; Client: ; Comments: ; Test Date: 08/03/2017 10:34
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Total Quality. Assured.
Rad ated Spurious Emissions 1000 - 18000 Hz, Avg Scan s Avg Limit

FCC Part 15/FCC Part 15.109 30M-40GHz B - Average/3.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. Average ) (Horizontal)

Peak (Peak /Lim. Average ) (Vertical)

100

dBuv/m 20

80

70

60

50

40

30| e

20

10

1GHz 4G 6G 8G 10G 12G 14G 16G 18GHz
Frequency

Model: ; Client: ; Comments: ; Test Date: 07/28/2017 12:26

Frequency| Average Limit Margn | Angle | Height Polaiity Raw Corredion
(MHz) | (dBuV/m) | (dBpV/m) (dB) @) (m) (dBuVv) (dB)

1877.200 44.5 54.0 -9.5 295 4.( iHortal 42.8 1.7

7206.000 48.8 54.0 -5.2 304 1.4 iHaomtal 35.8 12.9

Note: Radated enissbn measuremerts were perfomed upto 25GHz. No Eissions wereidertified
whenscanned fran 18-25 GHz

Notee FS@3m=RA + AF + CF - Preanp

Results Complies

EMC Repot for Dorakaba Eedronic Access& Data — Keyscan, Inc on KSmart3
File: 103088018B1PK-005 Page 35 of 56



intertek

Total Quality.

Assured.

TestResults: 15.209Radated Spurious Emissons Mid Channé, Tx & 244MHz

Radated Spurious Emissions 30 MHz - 1000MHz

Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. QPeak ) (Horizontal)
Peak (Peak /Lim. QPeak ) (Vertical)

FCC Part 15/FCC Part 15.109 30M-40GHz B - QPeak/10.0m/
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Ml il o
e P 0 i
10 bbbt
0
30MHz 100M 1GHz
Frequency
Model: ; Client:; Comments: ; Test Date: 07/31/2017 11:19
Frequency Pek Li mit Margin Azimuth | Height Polarity Raw Correction
MHz dB(uv/m) dB(uVv/m) dB deg cm dB(uVv/m) dB
947.523 32.69 35.5 -2.81 83 1 tromtal 27.7 5.03
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Total Quality. Assured.
Rad ated Spurious Emissions 1000 - 18000V Hz, PeakScan s Peak Limit

FCC Part 15/FCC Part 15.109 Peak 1GHz to 40GHz B - Peak/3.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. Peak ) (Horizontal)

Peak (Peak /Lim. Peak ) (Vertical)
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Model: ; Client: ; Comments: ; Test Date: 08/03/2017 11:34
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Total Quality. Assured.
Rad ated Spurious Emissions 1000 - 18000 Hz, Avg Scan s Avg Limit

Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. Average ) (Horizontal)
Peak (Peak /Lim. Average ) (Vertical)

FCC Part 15/FCC Part 15.109 30M-40GHz B - Average/3.0m/
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Frequency
Model: ; Client: ; Comments: ; Test Date: 08/20/2017 11:27
Frequency| Average Limit Margn | Angle | Height Polaiity Raw Corredion
(MHz) | (dBuV/m) | (dBpV/m) (dB) ® (m) (dBuv) (dB)
7320.000 47.5 54.0 -6.5 308§ 1.9 FHortal 35.05 12.45

Note: Radated anissbn measuremens were perfomed upto 25GHz. No Enissions wereidertified
whenscanned fron 18-25 GHz

Notee FS@3m=RA + AF + CF - Preanp

| Results

Camplies
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TestResults: 15.209Radated Spurious Emissons High Channé, Tx & 248(MHz

Radated Spurious Emissions 30 MHz - 1000MHz

x Peak (Peak /Lim. QPeak ) (Horizontal)
x Peak (Peak /Lim. QPeak ) (Vertical)

FCC Part 15/FCC Part 15.109 30M-40GHz B - QPeak/10.0m/
Meas.Peak (Horizontal)
Meas.Peak (Vertical)
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Model: ; Client: ; Comments: ; Test Date: 07/31/2017 11:28
Frequency Pek Li mit Margin Azimuth | Height Polarity Raw Correction
MHz dB(uVv/m) dB(uVv/m) dB deg cm dB(uVv/m) dB
957.611 38.37 35.E -2.13 45 1.0 | Horizontal 28.6 4.8

EMC Repot for Dormakaba Eedronic Access& Data — Keyscan, Inc on KSmart3
File: 103088018MPK-005

Page 39 of 56




intertek

Total Quality. Assured.
Rad ated Spurious Emissions 1000 - 18000V Hz, PeakScan s Peak Limit

FCC Part 15/FCC Part 15.109 Peak 1GHz to 40GHz B - Peak/3.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. Peak ) (Horizontal)

Peak (Peak /Lim. Peak ) (Vertical)
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Model: ; Client: ; Comments: ; Test Date: 08/03/2017 11:52
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Total Quality. Assured.
Rad ated Spurious Emissions 1000 - 18000V Hz, Avg Scan s Avg Limit

Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. Average ) (Horizontal)
Peak (Peak/Lim. Average ) (Vertical)

FCC Part 15/FCC Part 15.109 30M-40GHz B - Average/3.0m/
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Frequency

12G
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16G 18GHz

Model: ; Client: ; Comments: ; Test Date: 08/20/2017 11:32

Frequency|
(MH2z)

Average

(dBuV/m)

Limit
(dBuV/m)

Margn
(dB)

Angle
)

Height

(m)

Polarity

Raw
(dBuv)

Corredion
(dB)

7440.000

46.7

54.0

-7.2

23

1

koortd

34.3

12.4

Note: Radated enissbn measuremerts were perfomed upto 25GHz. No Eissions wereidertified
whenscanned fron 18-25 GHz

Notee FS@3m=RA + AF + CF - Preanp

| Results

Complies
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45.8 Tetsetup phdograpls

The fdlowing photographs show the testing canfigurations used.
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45.8 TetSetupPhotograpts (Continued)

-
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4.6 Radated Bnissons
FCCRef: 15.109, CES 003

4.6.1 Requremert

Limitsfor Electromagnetic Radiated Emissions FCC Section 15.109(b), | CES 003*, RSS GEN

Frequency ClassA at 10m ClassB at 3m
(MH2z) dB(uV/m) dB(uV/m)
30-88 39 40.0
88-216 43 43

216-960 46.4 46.0

Above 960 49,5 54.0

EMC Repot for Dormakaba Eedronic Access& Data — Keyscan, Inc on KSmart3
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4.6.2 Procedurs

Measuremerts are condued with a quai-peak déedor instrumert in the frequency range of 3@Hz to
1000MHz and vith the average dedor instrumert in the frequency range above 10@®&1z. The

measuring recéver medsthe reqiremens of Sedion One ofCISPR16 andhemeasuring artenna
corrdatesto a béanced tpde.

Measuremerts of the radated field aremade wth the anennalocaed d a dstance of 10neters from the
EUT. If the field-strengh measurements a 10m cannd bemade becase of igh anbiert naselevd or
for other reaons, measuremerts of ClassB equpmert may bemade & a doser dstance, for exanple am.
An inverse propotiondity fador of 20 B per decadshoud be gedto nomalizethe measured d#éato
the spedfied dstance for deermining canpliance.

The atennais adusted béween In and 4nin heaght abovethe ground [ane formaximum meter
readng & eachtest frequency.

The aennato-EUT azmuth is varied durng the measuremen to find the maximum field-strengh
readngs.

The anennato-EUT pdarization (hofzortal and veticd) is vaiied duing the measuremensto findthe
maximum field-strengh readings.

The EUT, wherentended foitadetop wse, is placed on @aalde whase topis 0.8m abovethe ground fane.
Thetaleis corstructed of non-condutve materias. Its dimersions are In by 1.5m, bu may be
extended for darger EUT.

Floorstandng EUT are faced on a hazortd metal ground pane andsolated fran the ground [ane by
resting on annsulating material.

Equipment setup for radated dsturbanceestsfoll owedthe guddines of ANSI C63.4.
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46.3 TetResults

Date of Test:

July 21, 2017

Results

Camplies

Test Results: Radated Emissions 3S0MHz — 1000M Hz

Peak (Peak /Lim. QPeak ) (Horizontal)
Peak (Peak /Lim. QPeak ) (Vertical)

FS (Final QP) (Horizontal)
FS (Final QP) (Vertical)

FCC Part 15/FCC Part 15.109 30M-40GHz B - QPeak/10.0m/
Meas.Peak (Horizontal)
Meas.Peak (Vertical)
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Frequency
Model: ; Client:; Comments: ; Test Date: 07/31/2017 12:01
Frequency | Quasi Pk FS Li mit Margin Azimuth | Height Polarity Raw Correction
MHz dB(uv/m) dB(uVv/m) dB deg cm dB(uVv/m) dB
20.561 17.2 30.0 -12.7 237.0 1.2 Vertical 21.3 -4.1
32.145 174 30.0 -12.6 97.8 2.9 | Horizontal 21.5 -4.2
41.714 16.2 30.0 -12.8 162.2 2.8 Vertical 214 -£.2
933.806 23.5 37.0 -13.5 88.3 3.4 Hona 19.0 4.5
941.446 23.6 37.0 -13.4 107.3 1.y Weal 18.7 4.9
952.712 23.6 37.0 -124 153.2 35 Horizontal 18.7 4.9
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4.6.3 TetResults (Continued)

Radated Bnissbns 1GHz — 18GHzPeak

FCC Part 15/FCC Part 15.109 Peak 1GHz to 40GHz B - Peak/3.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. Peak ) (Horizontal)

Peak (Peak /Lim. Peak ) (Vertical)
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Model: ; Client: ; Comments: ; Test Date: 08/03/2017 10:06
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Radated Enissbns 1GHz — 18GHz, Average

FCC Part 15/FCC Part 15.109 30M-40GHz B - Average/3.0m/
Meas.Peak (Horizontal)

Meas.Peak (Vertical)

Peak (Peak /Lim. Average ) (Horizontal)

Peak (Peak /Lim. Average ) (Vertical)

100

dBuv/m 90

80

70
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50

40 S DU SO RO, ottt

30 |1 ¥l asppp T

20

10

1GHz 4G 6G 8G 10G 12G 14G 16G 18GHz
Frequency

Model: ; Client: ; Comments: ; Test Date: 08/03/2017 12:07

Note: Radated enissbn measuremerts were perfomed upto 25GHz. No Eissions wereidertified
whenscanned fran 18-25 GHz.

| Result: Complieshy 12.6 dB
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4.6.4 TestConfigurdionPhotograpts

The fdlowing photographs show the testing canfigurations used.
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4.6.4 TestConfigurdion Phatograpls (Continued)
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4.7 AC LineConducded Emissin
FCC:15.207, 15.10/RSSGEN;

4.7.1 Requremert

Frequency Band ClassB Limit dB(uV) ClassA Limit dB(pV)
MHz Quasi-Peak Average Quasi-Peak Average
0.15-0.50 66 t0 E6 * 56to 46 * 79 66
0.50-5.00 56 46 73 60
5.00-20.00 60 £0 73 60

Note: *Decreases linealy with thelogaithm d thefrequency. Bthetransitionfrequencythelower li mit
apies.

4.7.2 Procedure

Measuremerts are caried ou using quai-peak and average téetor recevers in accordance ith CISPR
16. An AMN is requredto provde a dahedimpedance tahigh frequenies acrssthe power feedtahe
point of measurement of temind voltage and lao to provde isolation of the drcuit undertest from the
ambient nase onthe powetlines. An AMN as definedin CISPR16shdl be sed.

The EUTis locaed so tha the dstance baveenthe boundary othe EUT andhe dosest surface ofthe
AMN is 0.8m.

Where a lfexible mains cordis provided bythe manufadurer,this shdl be Inlong orif in excesof 1m,
the excescable is folded back and fth as far & possble so & to form a bunde nd exceedhg 0.4n in
lengh.

The EUTis arranged and connted with cabbesterminatedin accordance ith the produtspedficaion.

Conduded dsturbanceis measured béweenthe phae lead andhe reference ground, andtleenthe
neural lead andhe reference groun&oth measured vadues are repaed.

The EUT, wheréntended fotaldetop wse, is placed on daalde whase topis 0.8n abovethe ground fane.
A verticd, metal reference kaneis placed 0.4 from the EUT. The vdicd meta reference-faneis a
least 2m by 2m. The EUTshdl be kep at least 0.8m from any dher metal surface or ¢ther ground [ane
not beng pat of the EUT. Thdaleis corstructed of non-condutve materials. Its dimensions are In by
1.5m, bu may be ekended folarger EUT.

Floor standng EUT are faced on a hazontal metal ground pane andsolated fran the ground fane by
resting on aninsulating material. Themetal ground pane exends at lesst 0.5m beyondthe bounddes of
the EUT and heminimum dimensions of 2m by 2m.

Equipment setup for conduted dsturbanceestsfoll owedthe guddines of ANSI C63.4 2014& ANSI
C63.10-2013.
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47.3 TetResult

Date of Tedt: August 02, 2017
Results Camplies
AC Line Caonducted Emission Data, Digital
FCC Part 15/FCC Part 15.107 B - Average/
FCC Part 15/FCC Part 15.107 B - QPeak/
Level (Manual finals) (Phase 1)
Level (Manual finals) (Neutral)
Meas.Peak (Phase 1)
Meas.Peak (Neutral)
Ave Level (dBuV) (Final QP and Ave) (Phase 1)
x Ave Level (dBuV) (Final QP and Ave) (Neutral)
QP Level (dBuV) (Final QP and Ave) (Phase 1)
QP Level (dBuV) (Final QP and Ave) (Neutral)
110
dBuV 100
90
80
70
~—
60
—
50
05
Wihice.
30 ,w” W\Nﬂ\"v‘u\i Ll s
[ AT SR YV R e Y T " |
20 \M\"’W““\(\"‘!\"‘”’”’l'-\ B st A A P\,\L\‘\‘,qu“‘hv’w'}‘ i ) T R o b
T 1 L f HIIPPRA AT
10
X X
0
150kHz M 10M 30MHz
Frequency
Model: ; Client: ; Comments: ; Test Date: 08/02/2017 15:24
Ave P Ave P Ave P .
Q L Q . . Q . . Corredion
Frequency| Levd Levd Limit Limit Margn | Margn Line (dB)
(MH2) (dBuv) | (dBuVv) | (dBuv) | (dBuv) | (dB) (dB)

0.151620 7.5

21.0 859 65.9 -48.4 -38.0 Phase 1 11.0

0.184419 6.8

29.6 54.3 64.3 -47.5 -34[7Phase 1 11.0

\*Al

0.185595 6.9

29.8 54.2 64.2 -47. 344Phase 1 11.0

A"
1

0.150000 8.1 325 £6.0 66.0 -47.9 -33.5 Neutral 11.0
0.157137 7.5 211 ct6 65.6 -48.1 -34.5 Neutral 11.0
0.189682 6.7 294 £4.1 64.1 -47.4 -34.7 Neutral 11.0
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4.7.3 TetResult (Cortinued)

AC Line Conducted Emission Data, Tx On

FCC Part 15/FCC Part 15.107 B - Average/
FCC Part 15/FCC Part 15.107 B - QPeak/
Level (Manual finals) (Phase 1)

Level (Manual finals) (Neutral)

Meas.Peak (Phase 1)

Meas.Peak (Neutral)

Ave Level (dBuV) (Final QP and Ave) (Phase 1)
x Ave Level (dBuV) (Final QP and Ave) (Neutral)
QP Level (dBuV) (Final QP and Ave) (Phase 1)
QP Level (dBuV) (Final QP and Ave) (Neutral)

110
dBuV 100
90
80
70
60
o —
40
V’”rﬂr“xm"
30 ““‘HM““ "{(‘\‘14“\"“"}“’;"}: »‘Ykh!‘\k;@l‘\'w'v«“V~,«»(\\‘:A¥a,,u‘~»MyJ,~.J‘M“,\u:-*mw,.,‘;,n‘»a,_w WA
20 ‘ A m»\"\ ,\“"'N‘;v ‘M"‘v‘\(y,u'\.’y.\.r\.,‘",";_:‘wﬁv‘,\wr:y‘,!'\nt‘/y‘ﬂ\ 'r\")h“t,'q‘“%‘\,’-i"\'\ D \«’V"w'\'n"w\*""\'v bl " i “u”‘w\"‘g\""»‘w‘»&r iAo
10 e
0
150kHz M 10M 30MHz
Frequency
Model: ; Client: ; Comments: ; Test Date: 08/02/2017 15:14
Ave oP Ave oP Ave oP .
Frequency| Levd Levd Limit Limit Margn | Margn Line Cozé%c;lon
(MHz) | (dBuv) | (dBuv) | (dBuv) | (dBuv) | (dB) | (dB)
0.1£0081 8.3 22.9 £6.0 66.0 -A47.7 -32.1 Phase 1 11.0
0.163119 7.5 1.2 5E.3 6E.3 -47.8 -34.1 Phase 1 11.0
0.179680 7.2 20.7 E4.5 64.5 -47.2 -32.8 Phase 1 11.0
0.151831 8.1 32.7 55.9 65.9 -47.8 -33.2 txau 11.0
0.173610 7.3 30.9 54.8 64.8 -47.5 -33.9 i u 11.0
0.187691 7.1 20.8 £4.1 64.1 -47.0 -324 Neutral 11.0

| Results Complies by 32.2dB
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4.7.4 TetConfigurdion Photograpts

The fdlowing photographs show the testing canfigurations used.
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5.0 List of Test Equipment
Measuremert equpment used for enisson canpliancetesting uilized the eqipmert on the fdlowing
list:
Equipment Manufacturer Model/Type Asst # Cal Int | Cal Due
Spedrum Andyzer Rohde andschwarz FSU ITS00913 12 om2/18
Pyramidd Horn Antenna BICO 3160-09 500571 # #
Pre-Amplifier (18-40GHz) Miteq TTA1840-355-M ITS01393 12 0A.8/18
Pre-Amplifier (1-18GHz) Miteq AMF-4D-001180-24-1B ITS 00526 12 02917
Horn Antenna EB-Lindgren 3117 1501325 12 07/17
Notch Filter Micro-Trorics BRM50702 ITS01166 12 0D8/18
EMI Recadver Rohde andschwarz BU ITS00961 12 0/A0/18
Bl-Log Antenna AnennaResearch IPB-2513 ITS 00355 12 0M9y17
Pre-Amplifier Sonoma Instrument 310 ITS 01493 12 028/17
RE Cabe TRU Corpordion TRU CORE 300 ITS 1462 12 0R4/17
RE Cabe TRU Corpordion TRU CORE 300 ITS 1465 12 0R4/17
RE Cabe TRU Corpordion TRU CORE 300 ITS 1470 12 0R4/17
Attenudor Mini Circuits BW-N3W5+ ITS1315 12 1M917
Notch Filter MICRO-TRONICS BRM50702 ITS 1166 12 1708/18
RE Cabe Megaphae BEMC1-K1K1-236 IT 1538 12 06318
RE Cabe Megaphae EMC1-K1K1-19 ITS 1482 12 0517
RE Cabe Megaphae TM40-K1K1-19 ITS1154 12 0R6/18
Trarsiert Limiter COM-POWER LIT-153A ITS1452 12 061918
RE Cabe TRU Corpordion TRU CORE 300 ITS 1462 12 0R4/17

# NoCalibration requred

Software wsed for enission campliancetesting uili zedthe fdlowing:

Name Manufacturer Version Template/Profile
Tile Quatum Change 3.4.K.22 Conduded Spurious 30M-26GHz
BAT-EMC Nexo 3.16.0.64 Farpdnte_07-28-2017
RS Commander RohdeSchwarz 1.6.4 NbApplicalde (Screen grabber)
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