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T Agilent Spectrum Analyzer, - Swept SA |Z||E|[g|
S0 AC SEMSEINT ALIGHAUTO 05:51:24 PM Jan 13, 2020 F—
[Center Freq 5.500000000 GHz | Avg Type: Log-Pwr TRACE[T 5 S5 requency
Input RF__PNO: Fast 0 11ig: Free Run Avg|Held: 161100 TYPE|M bikifohi
IFGain:Low Atten: 30 dB pey]? MM NI
Mkr1 6.022 GHZ Auto Tune
10 dBidly__Ref 20.00 dBm -47.560 dBm
og
00 Center Freq
5.500000000 GHz
0.00
Bl StartFreq
1.000000000 GHz
200
i Stop Freq
L 3 10.000000000 GHz
=0 S CF Step
. 900.000000 MHz
o Auto Man
700
Freq Offset
Center 5.500 GHz Span 9.000 GHz OHz
Res BW 100 kHz #VBW 3.0 MHz Sweep 828 ms (1001 pts)
FUNCTION WIDTH
N f 6.022 GHz -A47.560 dBm
2
] ’3 | >
MSG STATUS
Channel 28 (916MHz) 1GHz to 10GHz
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"l hgilent Spectrum hnalyzer - Swept Sk |Z||E|[g|
500§ MAC SEMSE:INT ALIGNAUTO  |0AS437PMJanis, 2020 | _ |
start Froq .00 KHz Y o N - W i
" " = Trig: Free Run vg|Held: 45/100  TYPE|Mbdkidvioy
| R Gainitow * Atten: 30 dB DeTf? NN
MKr1 926.0 MHz Auto Tune
10 dBidiv  Ref 20,00 dBm 14.852 dBm
Log '
00 Center Freq
' 500.004500 MHz
000
-10.0 StartFreq
9.000 kHz
-20.0
0 StopFreq
L 1.000000000 GHz
o CF Step
o 99.999100 MHz
o Auto Man
700
Freq Offset
Start 9 kHz Stop 1.0000 GHz 0 Hz
Res BW 100 kHz #VBW 3.0 MHz Sweep 92.1 ms (1001 pts)
| x| v | FUNCTION | FUNCTIONWIDTH
M f 926.0 MHz 14.852 dBm
2
2 =
< | B
|MSG sTaTus| ! AC coupled: Accy unspec'd < 10MHz
Channel 55 (926.45 MHz) 9KHz to 1GHz
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T Agilent Spectrum Analyzer - Swept SA& |Z||E‘rg|
500 AC SEMSE:INT ALIGNAUTO  |05:43:54PMIan13, 2020 | _ |
[Start Freq 1.000000000 GHz | Avg Type: Log-Pwr wace[ -z i55|  Freduency
Input: RF PNO: Fast 50 Trig: Free Run Avg|Hold: 151100 TPE | i
IFGain:Low . #Atten: 30 dB DETIP WM RN
Mkr1 6.076 GHZ Auto Tune
10 g3y __Ref 20.00 dBm -47.783 dBm
. CenterFreq
5.500000000 GHz
0.0
-10.0 StartFreq
1.000000000 GHz
200
< Stop Freq
oo o 10.000000000 GHz
A0.0 PEPENIVE NN AT CF Step
- 900.000000 MHz
i Auto Man
700
Freq Offset
Start 1.000 GHz Stop 10.000 GHz 0 Hz
Res BW 100 kHz #VBW 3.0 MHz Sweep 828 ms (1001 pts)
MKR[MODE[TRCISCLf % | v | FUNCTION | FUNCTION WIDTH
M f 6.076 GHz A47.783 dBm
2
4 |l3 | E =
IMSG STATUS
Channel 55 (926.45 MHz) 1GHz to 10GHz
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TEST RESULTS

Channel | Frequency Measured Parameters lezgrir;ce Limit
Spurious Spurious Level Fundamental R;—:jltts
# MHz Frequency (dBm)-(A) Level(dBm) — dBc dBc
(GHz) (B)
1 903.55 6.04 -47.37 14.91 62.28 >20 PASS
28 916.00 6.02 -47.56 14.89 62.45 >20 PASS
55 926.45 6.07 -47.15 14.85 62.00 >20 PASS

TEST SETUP PHOTOGRAPH

Refer Annexure -1

Conducted RF Test setup
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2.8 EFFECTIVE ISOTROPIC RADIATED POWER

EUT Nomenclature | Wireless Relay Module Test Request No. EMC0419-1
Model No. FW-RM Serial No. 107

Test Start Date 14-Dec-2019 Temperature (°C) 23+2

Test End Date 28-Feb-2020 Humidity RH (%) 55+3
Tested By Shaithanya C Pressure (mbar) NR

Input Voltage / Freq | 3.3V, 21.5mA

Operating Mode

Refer Page 6 for Operating Mode Table

Test configuration

Refer Page 6 for Test Configuration Table

Deviation from Std

NA

Applicable standard

FCC Part 15.247: 2010 & 15.209 :2010

Test Method KDB 412172
Comment NA
Method X Radiated [] conducted

Antenna Height

TEST PARAMETERS

Im to 4m

Turntable Rotation

0° to 360°

Equipment Class

NA

Measurement Distance

3m

TEST EQUIPMENT

Y/N Equipment Make Model Sl. No. Cal Due Date
Y EMI Test Receiver R&S ESU26 100525 7-Aug-20
3m Semi Anechoic
Y | Chamber ETS Lindgren DKE 6X7 DBL.DR 1625 30-Jul-22
Y Bilog Antenna ETS Lindgren HLP3003C 130525 5-Nov-21
Y RF cable (9KHz to 18GHz) Huber + Schuner Sucoflex100 515518/126E | 04-Oct-21

Note: Switch ON /OFF the Internal Preamplifier based on carrier level and or noise floor without overloading the

receiver
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TEST GRAPHS - EIRP

S0 Q AC SENSE!INT ALIGNAUTO  [07:01:29 PM Jan 14, 2020

enter Freq 903.550000 MHz Avg Type: Log-Pwr 15 ¢

Input: RF PNO: Fast pJ Trig:Free Run Avg|Hold:>100/100 TYPE 3‘1'{1"_'1""_‘\]*_‘&‘:"

IFGain:Low Atten: 10 4B pET|P 1 Y

Mkr1 903.45 MHz

10 deidiv_ Ref -20.00 dBm -30.075 dBm
og

-a0.0

70.0

80.0

= I

=100

110
Center 903.55 MHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz #Sweep 2.53 ms (1001 pts)

Antenna-2, Channel 1 (903.55 MHz)
Note : Peak Graph - Horizontal polarization
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S0 @ AL SENSE:INT ALIGN AUTO 07:04:15 PM Jan 14, 2020

enter Freq 903.550000 MHz Avg Type: Log-Pwr 5 ¢

Input: R PNO: Fast (o Trig: Free Run Avg|Held:>100/100 i L

IFGain:Low Atten: 10 dB DET|P 1 HHH

Mkr1 903.45 MHz

10 dBidiv  Ref -20.00 dBm -23.850 dBm
Leog

v

30,
=400
-al.0
70.0
A0
a0,
100
1110

Center 903.55 MHz Span 20.00 MHz

#Res BW 1.0 MHz VBW 3.0 MHz #Sweep 2.53 ms (1001 pts)

Antenna-2, Channel 1 (903.55 MHz)
Note : Peak Graph - Vertical polarization
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TEST GRAPHS - EIRP

50 @ AL SENSE:IMT ALIGN AUTO 06:38:44 PM Jan 14, 2020

enter Freq 916.000000 MHz ) Avg Type: Log-Pwr TRACE[17> 345 6

Input: RE_ PNO: Fast 0 1rg:Free Run Avg|Hold:>100/100 TVPE gw_T_T_w_u

IFGain:Low Atten: 10 dB DET|P M 4 N

Mkr1 916.42 MHz

10 dB/div Ref -20.00 dBm -29.273 dBm
og

70.0

80.0

a0

=100

1110
Center 916.00 MHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz #Sweep 2.53 ms (1001 pts)

Antenna-2, Channel 28 (916 MHz)
Note : Peak Graph - Horizontal polarization
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1 Agilent Spectrum Analyzer - Swept SA
=TT R SENSEINT ALIGN AUTO 06:36:38 PM Jan 14, 2020
enter Freq 916.000000 MHz Avg Type: Log-Pwr TRACE S ¢
Input: RE_ PNO: Fast 0 1rig:FreeRun Avg|Held:>100/100 TYPE | M it
IFGain:Low Atten: 10 dB DET|P H T
Mkr1 916.28 MHz
10 deidiv__ Ref -20.00 dBm -26.217 dBm
og ’
Al
-
"_IL..
70.0
30.0
90,0
10
1
Center 916.00 MHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz #Sweep 2.53 ms (1001 pts)
Antenna-2, Channel 28 (916 MHz)
Note : Peak Graph - Vertical polarization
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TEST GRAPHS - EIRP

"l pgilent Spectrum Analyzer - Swept SA

SENSEINT ALIGN AUTO

07:08:58 PM Jan 14, 2020

enter Freq 926.450000 MHz _ Avg Type: Log-Pwr TRACE[1 2 345 6
input: RE_ PNO: Fast (50 1Mig:FreeRun Avg|Held:>100/100 T‘fFEngTT_w
IFGain:Low Atten: 10 ¢B pET|P 1 I M

Mkr1 926.23 MHz

E%SBMW Ref -20.00 dBm -28.343 dBm
30 b
=40
£0.0 !
70.0
80.0
90.0
00
-1
Center 926.45 MHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz #Sweep 2.53 ms (1001 pts)

Antenna-2, Channel 55 (926.45 MHz)
Note : Peak Graph - Horizontal polarization
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50 @ A SEMNSE:INT LLIGH AUTO 07:07:11 PM Jan 14, 2020

enter Freq 926.450000 MHz Avg Type: Log-Pwr S |

Input: RF PNO: Fast (_T_J T”ﬂ: Free Run mrg|HoId:>100.-'10lJ TYPE g'l'l'u"'\ln"'\]}\n‘\r

IFGain:Low Atten: 10 dB pET|F 1 1 M

Mkr1 926.01 MHz

1Lo deidiv  Ref -20.00 dBm -27.107 dBm
og

-l

B0

70.0

a0.0

Center 926.45 MHz Span 20.00 MHz
#Res BW 1.0 MHz VBEW 3.0 MHz #Sweep 2.53 ms (1001 pts)

Antenna-2, Channel 55 (926.45 MHz)
Note : Peak Graph - Vertical polarization
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TEST RESULT - EIRP

Channel Rx Rx
Channel Freq Antenna | Ant M(T_e:asvl;ed CLil;Ise Exftrtnal IOE?‘;% ArgE)i;lnna (I:?E::C;és\fz:j CaII(E:IuRIIe;ted
Height Pol
# MHz cm HIV dBm dB dB dB dBi dBm dBm
Antenna — 2 (FHSS Mode)
CH-1 903.55 100 H -30.07 291 6 41.21 6.3 -27.46 13.75
CH-1 903.55 260 \Y, -23.85 291 6 41.21 6.3 -21.24 19.97
CH-28 916 255 H -29.27 291 6 41.21 6.3 -26.66 14.55
CH-28 916 100 \Y, -26.21 291 6 41.21 6.3 -23.6 17.61
CH-55 926.45 250 H -28.34 291 6 41.21 6.3 -25.73 15.48
CH-55 926.45 175 \ -27.1 291 6 41.21 6.3 -24.49 16.72

Note: Effective Isotropic Radiated Power (dBm)= Pr(dBm) +Lp(dB)
Pr = Pmeas(dBm)-Gr(dBi)+Lc(dB)+Latt(dB)
Lp =20Log F+20LogD-27.5

Where:

Pr =Calculated Received Power Level(dBm)

Lp= Free Space Path Loss(dB)

Pmeas= Measured Power Level(dBm)

Gr = Receiver Antenna Gain(dBi)

Lc = Cable Loss (dB)

Latt= External Attenuator(dB)

F = Frequency (MHz)

D= Distance (m)
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2.9 SPURIOUS RADIATED EMISSIONS

EUT Nomenclature Wireless Relay Module Test Report No. EMC0419-1
Model No. FW-RM Serial No. 107
Test Start Date 14-Dec-2019 Temperature (°C) 232
Test End Date 28-Feb-2020 Humidity RH (%) 55+3
Tested By Shaithanya C Pressure (mbar) NR
Input Voltage / Freq 3.3V, 21.5mA

Operating Mode Refer Page 6 Operating Modes Table

Test configuration Refer Page 6 Test Configuration Table

Deviation from Std NA

Comment

TEST FREQUENCY RANGE

Start Frequency 9KHz Stop Frequency 10GHz

MAXIMUM OPERATING FREQUENCY
902MHz to 928MHz

TEST PARAMETERS

Antenna Height 1mto4m Turntable Rotation 0° to 360°
Applicable standard FCC Part 15.247 & 15.209 Test Method DA 00-705,

:2010 ANSI C63.10 - 2013
Equipment Class NA Measurement Distance 3m

TEST EQUIPMENT

. Cal Due
YIN Equipment Make Model SI. No. Date
Y | EMI Test Receiver R&S ESU26 100229 7-Aug-20
3m Semi Anechoic
Y| Chamber ETS Lindgren DKE 6X7 DBL.DR 1625 30-Jul-22
Double Ridge Guide Horn
Y | Antenna ° ETS Lindgren 3117 64055 1-Nov-21
Y | Bilog Antenna ETS Lindgren HLP3003C 130525 5-Nov-21
Y | Loop Antenna ETS Lindgren 6507 103694 15-Nov-21
Y | RF cable (9KHz to 18GHz) | Huber + Schuner Sucoflex100 515518/126E 04-Oct-21
Y | Signal Conditioning unit R&S SCU-18 10178 5-Jun-20
Y | High Pass Filter Wainwright WHKX1.5/15G-12ST | 1 24-Feb-21
Y | EMC32 Software R&S 8.30.0 820-0T101248 NA
Note: Switch ON /OFF the Internal Preamplifier based on carrier level and or noise floor without overloading the
receiver
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TEST GRAPHS - 9 KHz to 30 MHz (Antenna 2)

Levelin dBpYIm

FCC Part 15 | 9KHz-30MHz

50

100k 200 300 500 M 2M 3M
Frequency in Hz

Channel 1 (903.55MHz) — Parallel

&M

10M 20 30M
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TEST GRAPHS — 9 KHz to 30 MHz (Antenna 2)

FCCPart 15 QkKHz-30MHF

Level in dBUY/mM

30+
20+
10+
] ; ; ; ; 1 ; ; ; ; ; ; | ; |
kK 20 30 50 100k 200 300 500 M 2M 3M  5M 10M 20 30M
Frequency in Hz
Channel 1 (903.55MHz) — Perpendicular
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TEST GRAPHS — 9 KHz to 30 MHz (Antenna 2)

E
= - .
2 FCCPart 15 SKHz-30MHE
=
=
)
&
|
*
30+
20+
10+
] i ; ; ; ; ; ; ; ; ; ; ; ; |
ak 20 30 50 100k 200 300 500 1M 2M 3M  BM 10M 20 30M
Frequency in Hz
Channel 28 (916 MHz) — Parallel
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TEST GRAPHS — 9 KHz to 30 MHz (Antenna 2)

E
= - .
= FCCPart 15 KHz-30MHz
=
=
w
&
|
*
20T
20+
10+
0 f f f f } f f f f f f } f !
Ak 20 30 50 100k 200 300 500 M 2M 3M  BM 10M 20 30M
Frequency in Hz
Channel 28 (916 MHz) — Perpendicular
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TEST GRAPHS — 9 KHz to 30 MHz (Antenna 2)

FCCPart 15 QkKHz-30MHF

Level in dBUY/mM

30+
20+
10+
] ; ; ; ; | ; ; ; ; ; ; | ; |
kK 20 30 50 100k 200 300 500 M 2M 3M  5M 10M 20 30M
Frequency in Hz
Channel 55 (926.45MHz) — Parallel
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TEST GRAPHS — 9 KHz to 30 MHz (Antenna 2)

FCCPart 15 QkKHz-30MHF

Level in dBUY/mM

30+
20+
10+
] ; ; ; ; 1 ; ; ; ; ; ; | ; |
kK 20 30 50 100k 200 300 500 M 2M 3M  5M 10M 20 30M
Frequency in Hz
Channel 55 (926.45MHz) — Perpendicular
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TEST RESULT - 9 KHz to 30 MHz

. Limit @
Channel Measured Quasi . . .
Channel Frequency | Spurious Peak Height Ant Pol Azimuth | Margin Dis:;};r:]ce reeult
esults
Parallel /
# MHz MHz dBuV/m cm Perpendicular deg dB dBuVv/im

No emissions detected that are a product of the transmitter. Emissions shown in the plot are related to the chamber ambient

NOTE: Measured Field Strength —dBuV/m (9 KHz to 1 GHz) = Receiver Readings (dBuV) + Antenna Factor (dB/m) + Cable loss (dB)
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TEST GRAPHS - 30MHz to 1GHz (Antenna 2)

1197
1101

1001
90:
80:
70:

0] FCC Part 15 SUBPART C Electric Field St erFth

a0T1

Level in dBRYV/mM

40
307

30M 50 60 60  100M 200 300 400 500 600 16

Frequencyin Hz

Channel 1 (903.55MHz) — Antenna 2
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TEST GRAPHS — 30MHz to 1GHz (Antenna 2)

1157
1107

1007
a0l
g0l
7071
607
1 FCC Part 15 SUBPART C Electric Rield Stren|gth
5071

o ' | -

3071

Level in dBuV/m

207

107

0 ' | | bt | | ' | | | — |
30M 50 60 80 100M 200 300 400 500 800 1G

Freauencv in Hz

Channel 28 (916.0MHz) — Antenna 2
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TEST GRAPHS — 30MHz to 1GHz (Antenna 2)

1157
1107

1001

|
|
-
%01 FCC Part 15 SUBPART G Electric Field Stré n[qth
501

407 W

307

Level in dBpW/mM

207
107

0 : : : —t : : : : : — i
30M 50 60 80  100M 200 300 400 500 800 16

Frequency in Hz

Channel 55 (926.45MHz) — Antenna 2
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TEST RESULT — 30 MHz to 1 GHz

Channel "égii%ﬁg Quasi Peak Height Ant Pol Azimuth Margin Lgssittgcgem Results

# MHz dBpVv/m Cm H/V deg dB dBuVv/im

Antenna — 2
CH-1 588.72 30.14 100 H 90 15.86 46 Pass
CH-1 681.84 30.65 400 H 177 15.35 46 Pass
CH-1 739.65 32.03 300 H 328 13.97 46 Pass
CH-1 835.68 32.73 200 \% 138 13.27 46 Pass
CH-1 866.52 33.29 100 \% 236 12.71 46 Pass
CH-1 903.52 111.66 200 \% 200 - - Flrnetglrjgﬁgy
CH-28 618.98 30.3 300 H 14 15.7 46 Pass
CH-28 734.02 31.74 100 H 225 14.26 46 Pass
CH-28 779.42 32.09 400 \% 28 13.91 46 Pass
CH-28 836.45 32.69 300 H 351 13.31 46 Pass
CH-28 865.94 33.3 400 \% 113 12.7 46 Pass
CH-28 899.89 34.53 100 V 185 11.47 46 Pass
CH-28 916.39 110.05 100 v 315 - - F'Pégﬂgﬁgy
CH-55 687.27 30.96 100 H 182 15.04 46 Pass
CH-55 826.37 32.42 200 H 178 13.58 46 Pass
CH-55 829.08 32.49 200 \% 0 13.51 46 Pass
CH-55 836.07 32.68 300 H 188 13.32 46 Pass
CH-55 867.3 33.34 200 \% 54 12.66 46 Pass
CH-55 926.15 109.14 100 \% 172 - - ;Petgﬂgﬁgy

NOTE: Measured Field Strength —dBuV/m (9 KHz to 1 GHz) = Receiver Readings (dBuV) + Antenna Factor (dB/m) + Cable loss (dB)
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TEST GRAPHS - 1GHz to 10GHz (Antenna 2)

S0
a0
1 FCC Limit 15.208 15Hz-18GHz Peak Limit;
70T
» L 2
60 e
Lo PR SRR I ; __1_1_@_1___
E 50T * I
oy >
c T ' i
= i . _..'J' FIFFEL gl
% 4T ol LA g ! priell e = Nk : J' TRt :‘,i.j_’r
- =+ - A aibEn e it T e b i |
\ L | T i o 1 " e vt
3|:I"'J' '”.1_;" =5 |‘. : “.rll. b o el "t .qu 5 i e
‘[:*I.;‘l; '.14.1 I I, . e
207
10T
i : f f f f f T
1G 26 3G 4G 56 G T & 9 106G
Frequency in Hz
Channel 1 (903.55MHz) — Antenna 2
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TEST GRAPHS - 1GHz to 10GHz (Antenna 2)

80T
20T
4 FCC Limit 15208 1GHz-185H= Peak Limit)
701
T *
80T * z_
1 FCC Limit 152009 {GNz-1.5§H= Avg Limit
g $og gl g
g tile
= T * * L Ll 5ol Ly
T 40T bl FRIPAIT T e .
— 1 v . _,. - ‘F = il . I.'-H' "'.'_'l:"'ll E —t
i r UL oot RESTEL -.-I--.- L ",-.- -
101
0 } } } } t t } } |
1G 2G 3G 4G 5G [ T OB 910G
Frequency in Hz
Channel 28 (916.0MHz) — Antenna 2
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TEST GRAPHS - 1GHz to 10GHz (Antenna 2)

0T
20T
1 FCC Limit 15.208 1GH=-18GH= Peak Limit
70T
1 *
80T ‘
B ‘ _________________ *_f:_:_:I_lh 2018 1GH-188H2 v, Limt
3% 50T *
=
g 1 4
[ b
i vt agaia B bl e L e i
T 40+ = |- b e b [ - - o i gLkt R
E o ahils Lodeliad r, " '.J. e, B I. b -,.+'y,-'i.':llll.k."l.ru;'-"l,".J"-f'-".l'.-- rt
T f o Lol sk, 2 e et R b Sl =1
.r""-' Ill ot L.f-"-:'-" | ,.',ﬂ I-.-"I PR .I'le . ...I t f‘l SR - L e b -
30 - 1.-: s e i .:‘l"'-.rl.al I_r. e R PR I R T :
gt B '
20T
101
0 } } } t } } t t |
1G 2G 3G Ele &G 6 T 8 910G
Frequency in Hz
Channel 55 (926.45MHz) — Antenna 2
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TEST RESULT -1 GHz to 10 GHz RESTRICTED BAND - PEAK

Measured
Channel | Frequency Field Height | Ant Pol Azimuth Margin Limit
Strength Result
# (MHz) (dBuVv/m) (cm) H/V (deg) (dB) (dBuV/m)

Antenna — 2
CH-1 2710.32 62.87 300 \% 0 11.13 74 PASS
CH-1 3613.85 53.67 300 \% 343 20.33 74 PASS
CH-1 4517.39 62.51 300 \% 348 11.49 74 PASS
CH-1 4518.35 62.18 300 \% 353 11.82 74 PASS
CH-1 5420.6 57.08 300 \% 343 16.92 74 PASS
CH-28 1466.71 34.95 200 \% 159 39.05 74 PASS
CH-28 1476.03 35.94 400 H 159 38.06 74 PASS
CH-28 1549.96 35.98 100 \% 226 38.02 74 PASS
CH-28 2748.89 60.96 200 H 344 13.04 74 PASS
CH-28 3664.96 53.58 400 \% 327 20.42 74 PASS
CH-28 3665.6 53.01 400 \% 322 20.99 74 PASS
CH-28 4581.67 58.1 200 \ 12 15.9 74 PASS
CH-28 7330.21 55.06 200 H 33 18.94 74 PASS
CH-55 2777.82 57.89 200 \ 0 16.11 74 PASS
CH-55 2778.46 58.79 200 \ 0 15.21 74 PASS
CH-55 3704.5 54.54 100 \% 0 19.46 74 PASS
CH-55 4630.85 58.14 300 \ 27 15.86 74 PASS
CH-55 7408 53.44 200 H 0 20.56 74 PASS

Note :

Measured Field Strength (dBuV/m) = Receiver Readings (dBuV) + Antenna Factor (dB/m) + Cable loss (dB) + Filter Insertion loss - Pre

amplifier Gain (dB)
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TEST RESULT -1 GHz to 10 GHz RESTRICTED BAND — AVERAGE

Channel | Frequency I\ﬁ/&;s;:;zd Height lAjgf Azimuth (I?;Jctl):a C;é;%?;zd Margin Limit Result
# (MHz) (dBpV/m) (cm) |_\|// (deq) (dB) (dBuV/m) (dB) (dBuV/m)

Antenna — 2
CH-1 2710.32 59.51 300 \% 1 12.53 46.98 7.02 54 PASS
CH-1 3613.86 48.58 300 \Y 343 12.53 36.05 17.95 54 PASS
CH-1 4517.39 57.41 200 Y 1 12.53 44.88 9.12 54 PASS
CH-1 4518.04 57.85 300 \Y 343 12.53 45.32 8.68 54 PASS
CH-1 5420.93 51.53 300 Y 348 12.53 39.00 15 54 PASS
CH-1 5421.57 52 300 \Y 343 12.53 39.47 14.53 54 PASS
CH-28 1474.43 22.84 200 H 27 12.53 10.31 43.69 54 PASS
CH-28 1476.04 22.84 400 H 159 12.53 10.31 43.69 54 PASS
CH-28 1479.25 22.69 100 \Y 27 12.53 10.16 43.84 54 PASS
CH-28 2748.57 55.13 200 H 333 12.53 42.60 11.4 54 PASS
CH-28 3664.96 47.57 400 \Y 327 12.53 35.04 18.96 54 PASS
CH-28 3665.61 48.96 400 v 322 12.53 36.43 17.57 54 PASS
CH-28 4581.36 53.42 200 \% 339 12.53 40.89 13.11 54 PASS
CH-28 7330.21 47.27 200 H 33 12.53 34.74 19.26 54 PASS
CH-55 2778.14 56.95 200 v 357 12.53 44.42 9.58 54 PASS
CH-55 3704.50 51.46 100 \Y 0 12.53 38.93 15.07 54 PASS
CH-55 4630.21 53.68 300 v 32 12.53 41.15 12.85 54 PASS
CH-55 7409.29 46.76 200 H 309 12.53 34.23 19.77 54 PASS

Note :

Measured Field Strength (dBuV/m) = Receiver Readings (dBuV) + Antenna Factor (dB/m) + Cable loss (dB) + Filter Insertion loss - Pre

amplifier Gain (dB)

Corrected Reading (dBuV/m) = Measured Average (dBuV/m) - Duty Cycle (dB)
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TEST RESULT -1 GHz to 10 GHz

NON- RESTRICTED BAND - PEAK

Limit
Channel Fmﬁmm Smgsolgf] m:?rigrrﬁg Height | Ant Pol | Azimuth [Fundamental Margin Results
—20dB]
# dBpVv/im MHz dBuVv/m cm H/V deg dBuV/m dB

Antenna — 2
CH-1 111.66 1806.78 54.82 100 H 333 91.66 36.84 PASS
CH-1 111.66 6324.46 63.93 300 \% 323 91.66 27.73 PASS
CH-1 111.66 7228 55.56 200 H 0 91.66 36.1 PASS
CH-1 111.66 7228.64 55.96 200 H 312 91.66 35.7 PASS
CH-28 110.05 1832.5 55.84 100 \% 0 90.05 34.21 PASS
CH-28 110.05 1864.96 44.48 400 H 21 90.05 45.57 PASS
CH-28 110.05 2454.14 43.81 400 H 286 90.05 46.24 PASS
CH-28 110.05 5497.42 57.41 400 \ 334 90.05 32.64 PASS
CH-28 110.05 5498.39 57.32 200 \Y 352 90.05 32.73 PASS
CH-28 110.05 6414.14 64.93 400 H 128 90.05 25.12 PASS
CH-28 110.05 6414.78 64.93 400 H 128 90.05 25.12 PASS
CH-55 109.14 1852.1 55.03 100 \Y 8 89.14 34.11 PASS
CH-55 109.14 5556.25 58.48 300 \ 347 89.14 30.66 PASS
CH-55 109.14 5556.89 57.8 300 \Y 357 89.14 31.34 PASS
CH-55 109.14 6481.96 65.53 200 H 314 89.14 23.61 PASS
CH-55 109.14 6482.92 65.61 200 H 314 89.14 23.53 PASS

Note :

Measured Harmonic Field Strength (dBuV/m) = Receiver Readings (dBuV) + Antenna Factor (dB/m) + Cable loss (dB) + Filter Insertion

loss - Pre amplifier Gain (dB)
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3 DTS CHANNELS

3.1 6dB BANDWIDTH

EUT Nomenclature | Wireless Relay Module Test Request No. EMC0419-1
Model No. FW-RM Serial No. 107

Test Start Date 14-Dec-2019 Temperature (°C) 24.6°C
Test End Date 28-Feb-2020 Humidity RH (%) 53.9%RH
Tested By Shaithanya C Pressure (mbar) NR

Input Voltage / 3.3Vdc

Operating Mode

Refer Page 6 for Operating Mode Table

Test configuration

Refer Page 6 for Test Configuration Table

Deviation from Std.

NA

Applicable FCC Part 15.247:2010

Test Method KDB 558074

Comment NA

Method Radiated OO Conducted

Antenna Height

TEST PARAMETERS

NA

Turntable Rotation

Equipment Class

NA

Measurement Distance

TEST EQUIPMENT

Y/N Equipment Make Model Serial Number Cal Due Date
Y [Spectrum Analyzer IAgilent N9010A MY48031005 27-Feb-2021
Y |[RF Cable Huber- Suhner SF104/2X11PC3542/500 |NA NA
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TEST GRAPHS

) Agilent Spectrum Analyzer - Swept SA
50 & AC SEMNSE:INT ALIGH AUTO 12:20:47 PMFeb 25, 2020 F
[Center Freq 902.855000 MHz | Avg Type: Log-Pwr TRACcE[[=5 75 6 requency
Input: R PNO: =30k 0 11ig: Free Run Avg|Hold:>100/100 TVRE(M
IFGain:Low Atten: 40 dB pET|P HMMNH
Mkr1 902.723 MHz Auto Tune
10g8idlv__Ref 23.00 dBm 6.087 dBm
50 Center Freq
O 902855000 MHz
300 { a
- StartFreq
o 901.355000 MHz
70
Stop Freq
=374 904.355000 MHz
470
CF Step
570 300.000 kHz
Auto Man
-B7 0
Center 902.855 MHz Span 3.000 MHz Freq Offset
Res BW 100 kHz #VBW 2.2 MHz Sweep 1.00 ms (1001 pts) 0 Hz
FUMCTION WIDTH
902.723 MHz 6.087 dBm
2 m f (A) -201 kHz (&) £.003 dB
3 A f (A) 504 kHz (&) £.001dB
| | b
MSG STATUS
Channel 1 (902.875MHz)
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| hgilent Spectrum Analyzer - Swept S4 |Z||E|r'5__(|
S50 8 AC SEMNSE:INT ALIGN AUTOD 12:28:28 PMFeb 25, 2020 F—
Center Freq 915.370000 MHz Trid: Free R ;\vsl Tvpe: Log-Purr Y requency
" " = Trig: Free Run vg|Hold: ettt
B R ik, attan: 40 4B ‘ EEJ" NN
Mkr1 915.169 MHZ Auto Tune
10 dBidiv__Ref 23.00 dBm 6.127 dBm
og
190 CenterFreq
O 915.370000 MHz
3.00 R
-0 StartFreq
o 913.870000 MHz
=270
StopFreq
-37.0 916.870000 MHz
-47.0
CF Step
A0 300.000 kHz
Auto Man
-B7.0
Center 915.370 MHz Span 3.000 MHz Freq Offset
#VBW 2.2 MHz Sweep 1.00 ms (1001 pts) 0Hz
T x ] v [ FURCION ] FUNCTORWDIE
f 915,169 MHz 6.127 dBm
2 A1 f (A -201 kHz (4) £5.964 dB
3 A1 f oA 510 kHz (A) 5918 dB
| -
«| | b
IMSG STATUS
Channel 4(915.325MHz)
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| hgilent Spectrum Analyzer - Swept S4 |Z||E|r'5__(|
S50 8 AC SEMNSE:INT ALIGN AUTOD 12:27:23 PMFeb 25, 2020 F—
Center Freq 927.225000 MHz Trid: Free R ;\vsl Tvpe: Log-Purr Y requency
" " = Trig: Free Run vg|Hold: ettt
B R ik, attan: 40 4B ‘ EEJ" NN
Mkr1 926.973 MHZ Auto Tune
10 dBidiv__Ref 23.00 dBm 6.314 dBm
og
190 CenterFreq
O 927.225000 MHz
3.00 I
-0 StartFreq
o 925.725000 MHz
PErn|
StopFreq
-37.0 928.725000 MHz
-47 .0
CF Step
A0 300.000 kHz
Auto Man
-B7.0
Center 927.225 MHz Span 3.000 MHz Freq Offset
#VBW 2.2 MHz Sweep 1.00 ms (1001 pts) 0Hz
]« ] v | FUNCION [ FONCION Wi
f 926,973 MHz 6.314 dBm
2 A1 f oA 198 kHz (&) 5970 dB
3 A1 f oA 504 kHz (A)  6.183 dB
- | -
«| | b
IMSG STATUS
Channel 6 (927.125MHz)
Report Format No: RPT-EMC-2B Honeywell Confidential and Proprietary Page 132 of 179

Version: 3.0
Date : 18-06-2019



Honeywell Technology Solutions Honeywe“

TESTRESULT

Channel Frequency Measured Bandwidth Limit
# MHz KHz KHz Result
1 902.875 705 >500 PASS
4 915.325 711 >500 PASS
6 927.125 702 >500 PASS

TEST SETUP PHOTOGRAPH

Refer Annexure -1

Conducted RF Test setup
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3.2 PEAK OUTPUT POWER LEVEL

EUT Nomenclature | Wireless Relay Module Test Request No. EMC0419-1
Model No. FW-RM Serial No. 107
Test Start Date 14-Dec-2019 Temperature (°C) 23.6°C
Test End Date 28-Feb-2020 Humidity RH (%) 51.9%RH
Tested By Shaithanya C Pressure (mbar) NR
Input Voltage / 3.3vdc
Operating Mode Refer Page 6 for Operating Mode Table
Test configuration | Refer Page 6 for Test Configuration Table
Deviation from Std. | NA
Applicable FCC Part 15.247:2010
Test Method KDB 558074
Comment NA
Method Radiated [ Conducted
Antenna Height NA Turntable Rotation NA
Equipment Class NA Measurement NA
TEST EQUIPMENT
Y/N Equipment Make Model Serial Number Cal Due Date
Y [Spectrum Analyzer IAgilent N9010A MY48031005 27-Feb-2021
Y |[RF Cable Huber- Suhner SF104/2X11PC3542/500 |NA NA
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TEST GRAPHS

11 Agilent Spectrum Analyzer. - Swept SA
0 & AL SEMEEINT ALIGN AUTO 07:01:38 PM Jan 13, 2020 F
[Center Freq 902.875000 MHz i Fres R [va Type: Log Pur RG> 5 SE|  Trealendy
" . : 1001100 TYPE|Mudridi
| Input: RF .?E'ﬁhff’.f‘wm ;t'tiln:';:dé"" valHo per]F MMM K
Mkr1 903.172 MHz Auto Tune
[0 g8y Ref 20.00 dBm 10.727 dBm
. ‘ CenterFreq
902.875000 MHz
0.00
100 StartFreq
901.375000 MHz
-200
i Stop Freq
0 904.375000 MHz
e CF Step
300.000 kHz
oo Auto Man
-70.a
Freq Offset
Center 902.875 MHz Span 3.000 MHz 0 Hz
| Res BW 750 kHz #VBW 2.2 MHz Sweep 1.00 ms (1001 pts)
C FUNCTION wIDTH
N f 903.172 MHz 10.727 dBm
2
] |l3 | & .
IMSG STATUS
Antenna 2- Channel 1 (902.875MHz)
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Il hgilent Spectrum Analyzer - Swept S
S0 & AL SEMSEINT ALIGN AUTO 07:02:36 PM Jan 13, 2020 F
[Center Freq 915.325000 MHz | Avg Type: Log-Pwr TRACE[T -5 55 6 requency
nput: R PNO: Fast 0 1 fig: Free Run Avg[Hold:>100/100 TYPE |V il
| IFGain:Low Atten: 30 dB ey MMNN N
Mkr1 915.022 MHz Auto Tune
10 dBidiv__Ref 20.00 dBm 10.821 dBm
og
100 ‘ Center Freq
' 915.325000 MHz
0.0o
100 StartFreq
913.825000 MHz
=200
0 Stop Freq
0 916.825000 MHz
=0 CF Step
300.000 kHz
o Auto Man
700
FreqOffset
Center 915.325 MHz Span 3.000 MHz OHz
| Res BW 750 kHz #VBW 2.2 MHz Sweep 1.00 ms (1001 pts)
FUNCTION '/IDTH
915.022 MHz 10.821 dBm
o
STATUS
Antenna 2-Channel 4 (915.325MHz)
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926.825 MHz

FUMCTION

10.824 dBm

FUNCTION %D TH

| hgilent Spectrum Analyzer - Swept S4 |Z”E|r‘5__(|
S50 8 AC SEMNSE:INT ALIGN AUTOD 07:03:48 PM Jan 13, 2020
[Center Freq 927.125000 MHz Avg Type: Log-Pwr TRACE[{ 25456 Frequency
Input: RF PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100 THPE| M bbbkt
IFGain:Low Atten: 30 dB DET|P MM MMM
Mkr1 926.825 MHZ Auto Tune
1L%gB.fdiv Ref 20.00 dBm 10.824 dBm
10.0 ‘ CenterFreq
' 927.125000 MHz
0.00
100 StartFreq
925.625000 MHz
=200
e Stop Freq
400 928.625000 MHz
o CF Step
300.000 kHz
o Auto Man
-F0.0
FreqOffset
Center 927.125 MHz Span 3.000 MHz OHz
Res BW 750 kHz #VBW 2.2 MHz Sweep 1.00 ms (1001 pts)

STATUS

Antenna 2-Channel 6 (927.125MHz)

TEST RESULT

Channe Erequency Measured Power Cable Loss Transmitter Limit Result
| Level Power Level
# MHz dBm dB dBm dBm
Antenna 2
1 902.875 10.72 0.8 11.52 <30 PASS
4 915.325 10.82 0.8 11.62 <30 PASS
6 927.125 10.82 0.8 11.62 <30 PASS
Note: Transmitter Output Power = Measured Level (dBm) + Cable Loss (dB)

TEST SETUP PHOTOGRAPH

Refer Annexure -1

Conducted RF Test setup
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3.3 MAXIMUM POWER SPECTRAL DENSITY

EUT Nomenclature | Wireless Relay Module Test Request No. EMC0419-1
Model No. FW-RM Serial No. 107

Test Start Date 14-Dec-2019 Temperature (°C) 23.6°C
Test End Date 28-Feb-2020 Humidity RH (%) 51.9%RH
Tested By Shaithanya C Pressure (mbar) NR

Input Voltage / 3.3Vdc

Operating Mode Refer Page 6 for Operating Mode Table

Test configuration | Refer Page 6 for Test Configuration Table
Deviation from Std. | NA

Applicable FCC Part 15.247:2010

Test Method KDB 558074

Comment NA
Method Radiated [J Conducted

TESTPARAMETERS
Antenna Height NA Turntable Rotation NA
Equipment Class NA Measurement NA

TEST EQUIPMENT

Y/N Equipment Make Model Serial Number | Cal Due Date
Y [Spectrum Analyzer Agilent N9010A MY48031005 27-Feb-2021
Y |RF Cable Huber- Suhner |SF104/2X11PC3542/500 [NA NA
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TEST GRAPHS

I Agilent Spectrum Analyzer - Swept SA
50 @ AC SEMSE:INT ALIGHN AUTO 10:13:10 AM Feb 26, 2020 F
Center Freq 902.875000 MHz | Freer g Type: Log-Pur TRAGE[ S5 56| Trednenty
- N N e
| Tnput: RF |Eg(a)i'nfg§u (] Art'tgen:r:oed;“ vglHo DET|F MMM KT
Mkr1 902.721 MHz Auto Tune
10 ¢Bidiv__Ref 23.00 dBm 5.715 dBm
og
. Center Freq
O 902.875000 MHz
3.00
-7.00 StartFreq
902.375000 MHz
-17.0
BErai|
StopFreq
70 903.375000 MHz
A7 0 Y "L |
CF Step
=70 100.000 kHz
Auto Man
-57.0
Freq Offset
Center 902.8750 MHz Span 1.000 MHz 0Hz
| Res BW 3.0 kHz #VBW 30 kHz #Sweep 103 ms (1001 pts)
| ] 0D x| v [ FUNCTION [ FUNCTIONWIDTH
902,721 MHz 5715 dBm
( of
MSG STATUS
Channel 1 (902.875MHz)
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" hgilent Spectrum Analyzer - Swept Si
S0 & AC SEMSE:INT ALIGN AUTO 10:14:07 &M Feb 26, 2020 F
[Center Freq 915.325000 MHz | Avg Type: Log-Pwr TRACE[TZ5 15 6 requency
Input RE_ PNO: 530k 50 11ig: Free Run Avg|Hold: 771100 TYPE M bikéfiinhihi
| IFGain:Low Atten: 40 dB DET|P NNH R
Mkr1 915.172 MHz Auto Tune
108y Ref 23.00 dBm 5.781 dBm
a0 Center Freq
¢ 915.325000 MHz
3.00
7.0 StartFreq
914.825000 MHz
170
R Stop Freq
70 915.825000 MHz
AT O b op et v [T WV AP P Nl W T IR e Byt Ul WA Pk g
CF Step
570 100.000 kHz
[Auto Man
BT 0
Freq Offset
Center 915.3250 MHz Span 1.000 MHz 0 Hz
| Res BW 3.0 kHz #VBW 30 kHz #Sweep 103 ms (1001 pts)
scl x| v [ FUNCTION [ FUNCTION'WIDTH
N f 915.172 MHz 5781 dBm
2
3 -
al [ B
M3G STATUS
Channel 4 (915.325MHz)
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T agilent Spectrum Analyzer, - Swept SA

S50 8 AC SEMNSEINT ALIGN AUTO 10:14:57 AM Feb 26, 2020
Center Freq 927.125000 MHz Avg Type: Log-Pwr mace[ 5 55|  Frequency
Input: RE_ PNO: >30k 0 1rig:Free Run Avg|Hold:>100/100 TYPE M Wikichfohs
IFGain:Low Atten: 40 dB CEgf” MMMN N
Mkr1 926.972 MHZ Auto Tune
10 geiciy__Ref 23.00 dBm 9.919 dBm
0 CenterFreq
O 927.125000 MHz
200
-7.00 StartFreq
926.625000 MHz
7.0
R Stop Freq
70 927625000 MHz
-47.0 ——
CF Step
570 100.000 kHz
Auto Man
-B7.0
Freq Offset
Center 927.1250 MHz Span 1.000 MHz 0 Hz
#VBW 30 kHz #Sweep 103 ms (1001 pts)
[ ¥ | FUNCTION | FUNCTIONWIDTA
926.972 MHz 5919 dBm
T
STATUS

Channel 6 (927.125MHz)

TEST RESULT

Channel Frequency Measured Level Limit
# MHz dBm/3KHz dBm/3KHz Result
1 902.875 5.71 <8 Pass
4 915.325 5.78 <8 Pass
6 927.125 5.91 <8 Pass

TEST SETUP PHOTOGRAPH

Refer Annexure -1

Conducted RF Test setup
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3.4 BAND EDGE COMPLIANCE

EUT Nomenclature | Wireless Relay Module Test Request No. EMC0419-1
Model No. FW-RM Serial No. 107

Test Start Date 14-Dec-2019 Temperature (°C) 23.6°C
Test End Date 28-Feb-2020 Humidity RH (%) 51.9%RH
Tested By Shaithanya C Pressure (mbar) NR

Input Voltage / 3.3vdc

Operating Mode

Refer Page 6 for Operating Mode Table

Test configuration

Refer Page 6 for Test Configuration Table

Deviation from Std. | NA
Applicable FCC Part 15.247:2010
Test Method KDB 558074
Comment NA
Method Radiated [ Conducted

TEST PARAMETERS

Antenna Height NA Turntable Rotation NA
Equipment Class NA Measurement NA
TEST EQUIPMENT
Y/N Equipment Make Model Serial Number | Cal Due Date
Y Spectrum Analyzer Agilent N9010A MY48031005 27-Feb-2021
Y RF Cable Huber- Suhner |SF104/2X11PC3542/500 NA NA
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TEST GRAPHS

Tl Agilent Spectrum Analyzer - Swept S
50 & AC SEMSEIINT ALIGH AUTO 10:31:52 AM Feb 26, 2020 F
[Center Freq 902.875000 MHz | i Free ;\vsl T¥pe: Log-Pur TacE[7 o558 requency
- . rig: rree Run vy |Ho g oA
i ™ Atten: 40 dB cer]” NN N
Mkr1 902.000 MHZ Auto Tune
10 geidiv__Ref 23.00 dBm -33.651 dBm
0 ‘ Center Freq
O 902.875000 MHz
3.00
7.00 StartFreq
898.875000 MHz
-17.0
=270
¢ Stop Freq
70 906.875000 MHz
-47.0
CF Step
570 800.000 kHz
Auto Man
570
Freq Offset
Center 902.875 MHz Span 8.000 MHz 0 Hz
Res BW 100 kHz #VBW 1.0 MHz #Sweep 103 ms (1001 pts)
[ x [ v | FUNCTION | FUNCTIONWDTH
N f 902.000 MHz 33651 dBm
2 f o 723kHz ()  39.710dB
3 =
< | E
MsG STATUS
Channel 1 (902.875MHz)
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Tl Agilent Spectrum Analyzer - Swept Sh

Res BW 100 kHz

#VBW 1.0 MHz #Sweep 103 ms (1001 pts)

S04 AC SEMSEINT BLIGN AUTO 10:35:56 &M Feb 26, 2020
[Center Freq 927.500000 MHz | Avg Type: Log-Pwr TRACE[T2 3456 Frequency
Input: RE_ PNO: »30k o 1Hg:Free Run Avyg|Hold:>100/100 TPE | I it
IFGain:Low Atten: 40 dB DET|F WM NN
Mkr1 928.000 MHz Auto Tune
EggBIdiv Ref 23.00 dBm -30.033 dBm
130 CenterFreq
{ 927.500000 MHz
3.00
-7.00 StartFreq
923.500000 MHz
-17.0
o . Stop Freq
70 931500000 MHz
470
CF Step
570 800.000 kHz
Auto Man
-B7.0
Freq Offset
Center 927.500 MHz Span 8.000 MHz 0 Hz

< 1 v fwrov ] v
N f 928.000 MHz -30.033 dBm
2 A f (A) -1.028 MHz {A) 36.274 dB
3 -
4« | E
IMSG STATUS

Channel 6 (927.125MHz)
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TESTRESULT |

Channel Frequency Measured Level Limit
# MHz dBm/3KHz dBm/3KHz Result
1 902.875 39.71 >20 PASS
6 927.125 36.27 >20 PASS

TEST SETUP PHOTOGRAPH

Refer Annexure -1

Conducted RF Test setup
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3.5 EFFECTIVE ISOTROPIC RADIATED POWER

EUT Nomenclature | Wireless Relay Module Test Request No. EMC0419-1
Model No. FW-RM Serial No. 107

Test Start Date 14-Dec-2019 Temperature (°C) 23+2

Test End Date 28-Feb-2020 Humidity RH (%) 55+3
Tested By Shaithanya C Pressure (mbar) NR

Input Voltage / Freq | 3.3V, 21.5mA

Operating Mode

Refer Page 6 for Operating Mode Table

Test configuration

Refer Page 6 for Test Configuration Table

Deviation from Std

NA

Applicable standard

FCC Part 15.247: 2010 & 15.209 :2010

Test Method KDB 412172
Comment NA
Method X Radiated [] conducted

TEST PARAMETERS

Antenna Height 1mto 4m Turntable Rotation 0° to 360°
Equipment Class NA Measurement Distance | 3m
TEST EQUIPMENT
Y/N Equipment Make Model Sl. No. Cal Due Date
Y EMI Test Receiver R&S ESU26 100525 7-Aug-20
Y 3m Semi Anechoic Chamber | ETS Lindgren DKE 6X7 DBL.DR | 1625 30-Jul-22
Y Bilog Antenna ETS Lindgren HLP3003C 130525 5-Nov-21
Y RF cable (9KHz to 18GHz) Huber + Schuner Sucoflex100 515518/126E 04-Oct-21

receiver

Note: Switch ON /OFF the Internal Preamplifier based on carrier level and or noise floor without overloading the
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TEST GRAPHS - EIRP

509 AC SENSE:INT ALIGN AUTO 06:06:04 PM Jan 14, 2020
enter Freq 902.875000 MHz Avg Type: Log-Pwr TRACE 15 ¢
input: RE_ PNO: Fast (50 1rig: Free Run Avg|Hold:>100/100 TYPE|M it
IFGain:Low Atten: 10 dB DET|P M
Mkr1 903.14 MHz
E%gsmw Ref -20.00 dBm -35.346 dBm
A0 [ 4 L ’
40
-60.0
700
80.0
490.0
100
Shl
Center 902.88 MHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz #Sweep 2.53 ms (1001 pts)

Antenna-2, Channel 1 (902.875MHz)
Note : Peak Graph - Horizontal polarization
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o0 @

AC SENSEINT

ALIGN ALUTO 06:02:33 PM Jan 14, 2020

Antenna-2, Channel 1 (902.875MHz)

Note : Peak Graph - Vertical polarization

enter Freq 902.875000 MHz Avg Type: Log-Pwr TRACE[1 >3 456

input: RE_ PNO: Fast (50 Trig:Free Run Avg|Hold:>100/100 TYPE|M it

IFGain:Low Atten: 10 dB DET|P WM MMM

Mkr1 903.20 MHz

E[égsmw Ref -20.00 dBm -28.990 dBm

A0 ’

40 [
-ol.0
70.0
B0.0
an [
=100
Sl

Center 902.88 MHz Span 20.00 MHz

#Res BW 1.0 MHz VBW 3.0 MHz #Sweep 2.53 ms (1001 pts)
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TEST GRAPHS - EIRP

S0 Q AC SENSE:INT ALIGN AUTO D6:11:26 PM Jan 14, 2020
enter Freq 915.325000 MHz _ Avg Type: Log-Pwr
Input: RF PNO: Fast 5 Trig:Free Run Avg|Held:>100/100
IFGain:Low Atten: 10 dB

Mkr1 915.63 MHz
I’I_%g(ﬁfdv Ref -20.00 dBm -33.615 dBm

0.1 1 L ’

=400

£60.0

30.0

40,0

Center 915.33 MHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz #Sweep 2.53 ms (1001 pts)

Antenna-2, Channel 4 (915.325MHz)
Note : Peak Graph - Horizontal polarization
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S0 @ AL SEMSEINT ALIGN AUTO 06:12:58 PM Jan 14, 2020

enter Freq 915.325000 MHz Avg Type: Log-Pwr TRACE =
Input: RE_ PNO: Fast 0 1Mg:FreeRun Avg[Held:>100/100 TWEEIWTT_«}-y

IFGain:Low Atten: 10 dB pET|P 1 | M

Mkr1 915.01 MHz

10 dBidiv - Ref -20.00 dBm -30.422 dBm

Log

70.0

30.0

40,

00

-0

Center 915.33 MHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz #Sweep 2.53 ms (1001 pts)

Antenna-2, Channel 4 (915.325MHz)
Note : Peak Graph - Vertical polarization
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TEST GRAPHS - EIRP

S0 0 AC SENSE:INT ALIGNAUTO | 06:27:39 P Jan 14, 2020

enter Freq 927.125000 MHz _ Avg Type: Log-Pwr TRACE[ - 3456
Input: RE_ PNO: Fast (50 11g:FreeRun Avg|Held:> 10000 TYPE E“—‘*-‘,*-’]’."T'

IFGain:Low Atten: 10 dB peT|P M J N

Mkr1 926.85 MHz
Egssmw Ref -20.00 dBm -32.292 dBm

70.0

80.0

4900

100

=10
Center 927.13 MHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz #Sweep 2.53 ms (1001 pts)

Antenna-2, Channel 6 (927.125MHz)
Note : Peak Graph - Horizontal polarization
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S0 & AL SENSEINT ALIGHN AUTO 06:29:33 PM 1an 14, 2020

enter Freq 927.125000 MHz Avg Type: Log-Pwr TRACE S |
Input: R PNO: Fast 0 1rg:FreeRun Avg|Hold:> 1001100 TYRE(M i

IFGain:Low Atten: 10 dB pET|P [ MM

Mkr1 926.77 MHz

10 dejdiv. Ref -20.00 dBm -31.171 dBm

Log

70.0

0.0

900

00

=111

Center 927.13 MHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz #Sweep 2.53 ms (1001 pts)

Antenna-2, Channel 6 (927.125MHz)
Note : Peak Graph - Vertical polarization
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TEST RESULT - EIRP

Channel

Rx

RXx

chamel [ s | e | T | e | S0 | losso | amanna | Goetaed | cocue
Height Pol

# MHz cm HIV dBm dB dB dB dBi dBm dBm
Antenna — 2 (DTS Mode)

CH-1 902.875 205 H -35.34 291 6 41.21 6.3 -32.73 8.48
CH-1 902.875 100 V -28.99 291 6 41.21 6.3 -26.38 14.83
CH-4 915.325 200 H -33.61 291 6 41.21 6.3 -31 10.21
CH-4 915.325 100 \% -30.42 291 6 41.21 6.3 -27.81 13.4
CH-6 927.125 250 H -32.29 291 6 41.21 6.3 -29.68 11.53
CH-6 927.125 175 \% -31.17 291 6 41.21 6.3 -28.56 12.65

Where:

F = Frequency (MHz)

D= Distance (m)

Lp= Free Space Path Loss(dB)
Pmeas= Measured Power Level(dBm)
Gr = Receiver Antenna Gain(dBi)
Lc = Cable Loss (dB)
Latt= External Attenuator(dB)

Pr =Calculated Received Power Level(dBm)

Note: Effective Isotropic Radiated Power (dBm)= Pr(dBm) +Lp(dB)
Pr = Pmeas(dBm)-Gr(dBi)+Lc(dB)+Latt(dB)
Lp =20Log F+20LogD-27.5
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3.6 SPURIOUS RADIATED EMISSIONS

EUT Nomenclature Wireless Relay Module Test Report No. EMC0419-1
Model No. FW-RM Serial No. 107

Test Start Date 14-Dec-2019 Temperature ("C) 23+2

Test End Date 28-Feb-2020 Humidity RH (%) 55+3
Tested By Shaithanya C Pressure (mbar) NR

Input Voltage / Freq 3.3V, 21.5mA

Operating Mode

Refer Page 6 Operating Modes Table

Test configuration

Refer Page 6 Test Configuration Table

Deviation from Std

NA

Comment

Start Frequency

9KHz

Stop Frequency

TEST FREQUENCY RANGE

10GHz

MAXIMUM OPERATING FREQUENCY

902MHz to 928MHz

TEST PARAMETERS

Antenna Height imto 4m Turntable Rotation 0° to 360°
Applicable standard | FCC Part 15.209 Test Method KDB 558074
Equipment Class NA Measurement Distance 3m

TEST EQUIPMENT

. Cal Due
Y/N Equipment Make Model SI. No. Date
Y EMI Test Receiver R&S ESU26 100229 7-Aug-20
Y 3m Semi Anechoic Chamber | ETS Lindgren DKE 6X7 DBL.DR 1625 30-Jul-22
Double Ridge Guide Horn
Y| Antenna ’ ETS Lindgren 3117 64055 1-Nov-21
Y Bilog Antenna ETS Lindgren HLP3003C 130525 5-Nov-21
Y Loop Antenna ETS Lindgren 6507 103694 15-Nov-21
Y RF cable (9KHz to 18GHz) Huber + Schuner | Sucoflex100 515518/126E 04-Oct-21
Y Signal Conditioning unit R&S SCU-18 10178 5-Jun-20
Y High Pass Filter Wainwright WHKX1.5/15G-12ST | 1 24-Feb-21
Y EMC32 Software R&S 8.30.0 820-0T101248 NA
Note: Switch ON /OFF the Internal Preamplifier based on carrier level and or noise floor without overloading the
receiver
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TEST GRAPHS — 9 KHz to 30 MHz (Antenna 2)

130+
120:
1101
‘I[]U:

90:

80 1
FCC:Part 15 9KH=z-30MHz

70y
60T

07 * 3

401

Level in dBuMYm

0T

201

1071

0 —t : : — : : —t : : —
9k 20 30 &0 100k 200 300 500 m 2M 3M BM 10M 20 30mM
Frequency in Hz

Channel 1 (902.875MHz) — Parallel
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TEST GRAPHS — 9 KHz to 30 MHz (Antenna 2)

1307
120:
110:
1EIEI:
BU:
BU:

70 FCC Part 15 9KHz-300Hz

601
501 -

Level in dBuW/m

40t
301
201

107

['] I I I ] ] ] ] ] ] ] I ] ] ]

9k 20 30 &0 100k 200 300 500 1M 2M 3M BM 10M 20 30M
Frequency in Hz

Channel 1 (902.875MHz) — Perpendicular
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TEST GRAPHS — 9 KHz to 30 MHz (Antenna 2)

130+
120:
1101
‘I[]U:

90:

80 1
FCC:Part 15 9KH=z-30MHz

70y
60T

07 * 3

401

Level in dBuMYm

0T

201

1071

0 —t : : — : : —t : : —
9k 20 30 &0 100k 200 300 500 m 2M 3M BM 10M 20 30mM
Frequency in Hz

Channel 4 (915.325MHz) — Parallel
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TEST GRAPHS — 9 KHz to 30 MHz (Antenna 2)

1307
120:
110:
1EIEI:
BU:
BU:

70 FCC Part 15 9KHz-300Hz

601
501 -

Level in dBuW/m

40t
301
201

107

['] I I I ] ] ] ] ] ] ] I ] ] ]

9k 20 30 &0 100k 200 300 500 1M 2M 3M BM 10M 20 30M
Frequency in Hz

Channel 4 (915.325MHz) — Perpendicular
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TEST GRAPHS — 9 KHz to 30 MHz (Antenna 2)

130+
120:
1101
‘I[]U:

90:

80 1
FCC:Part 15 9KH=z-30MHz

70y
60T

07 * 3

401

Level in dBuMYm

0T

201

1071

0 —t : : — : : —t : : —
9k 20 30 &0 100k 200 300 500 m 2M 3M BM 10M 20 30mM
Frequency in Hz

Channel 6 (927.125MHz) — Parallel
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TEST GRAPHS — 9 KHz to 30 MHz (Antenna 2)

1307
120:
110:
1EIEI:
BU:
BU:

70 FCC Part 15 9KHz-300Hz

601
501 -

Level in dBuW/m

40t
301
201

107

['] I I I ] ] ] ] ] ] ] I ] ] ]

9k 20 30 &0 100k 200 300 500 1M 2M 3M BM 10M 20 30M
Frequency in Hz

Channel 6 (927.125MHz) — Perpendicular
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TEST RESULT - 9 KHz to 30 MHz

. Limit @
Channel Measured Quasi . . .
Channel Frequency | Spurious Peak Height Ant Pol Azimuth | Margin Dis:;};r:]ce reeult
esults
Parallel /
# MHz MHz dBuV/m cm Perpendicular deg dB dBuVv/im

No emissions detected that are a product of the transmitter. Emissions shown in the plot are related to the chamber ambient

NOTE: Measured Field Strength —dBuV/m (9 KHz to 1 GHz) = Receiver Readings (dBuV) + Antenna Factor (dB/m) + Cable loss (dB)
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TEST GRAPHS - 30MHz to 1GHz (Antenna 2)

115
110

100
90
80
70
60

FCC.Part 15 SUBPART C Electric Field St enﬁth
50

Level in dBRY/m

40
30
20
10

0 i i i — i i i i i i — i
30M a0 @0 80 100M 200 300 400 500 800 1G

Frequency in Hz

Channel 1 (902.875MHz) — Antenna 2
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TEST GRAPHS - 30MHz to 1GHz (Antenna 2)

1157
1107

1007
907
50l
707

607

Level in dBuWV/m

20T

FCC Part. 15 SUBPART_C Electric Eield Strgngth

40
307
207

107

| o

0
30M

50 60 80 100M 200 300 400 500 800 1G

Channel 4 (915.325MHz) — Antenna 2
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TEST GRAPHS - 30MHz to 1GHz (Antenna 2)

1157
1107

1001

%01
50!
2ol
o0 FCC Part 15 SUBPART C Electric Field Strenfth
501

Level in dBpW/m

40

30:-
]
ol

0 i i —— i i i i i i —t |
30M 50 60 80  100M 200 300 400 500 800 1G

Channel 6 (927.125MHz) — Antenna 2
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TEST RESULT - 30 MHz to 1 GHz

Channel ’\sﬂ;gﬁ?il:)rfg Quasi Peak Height Ant Pol Azimuth Margin L:;?Sittgc?’em Results
# MHz dBuVv/im Cm H/V deg dB dBpV/m
Antenna -2
CH-1 633.92 30.2 100 \% 187 15.8 46 Pass
CH-1 773.02 32.23 100 H 290 13.77 46 Pass
CH-1 846.54 32.88 200 \% 14 13.12 46 Pass
CH-1 847.51 32.87 100 H 53 13.13 46 Pass
CH-1 902.74 103.51 200 v 213 - - F'r”égﬂgﬁgy
CH-4 656.81 30.12 200 \% 112 15.88 46 Pass
CH-4 689.21 30.85 400 H 295 15.15 46 Pass
CH-4 696.77 31.01 100 \% 277 14.99 46 Pass
CH-4 751.09 32.25 100 H 244 13.75 46 Pass
CH-4 754.39 32.36 200 H 20 13.64 46 Pass
CH-4 825.78 32.43 400 \% 280 13.57 46 Pass
CH-4 902.41 34.49 100 \% 256 11.51 46 Pass
CH-4 915.22 104.03 100 \% 358 - i Izlrr](etgﬂgﬁgy
CH-6 694.45 31.02 100 H 319 14.98 46 Pass
CH-6 752.65 32.39 100 H 258 13.61 46 Pass
CH-6 844.02 32.81 300 H 5 13.19 46 Pass
CH-6 844.8 32.85 200 H 0 13.15 46 Pass
CH-6 926.99 101.72 100 \% 168 - ° Fl:gglr]gggy
NOTE: Measured Field Strength —dBuV/m (9 KHz to 1 GHz) = Receiver Readings (dBuV) + Antenna Factor (dB/m) + Cable loss (dB)
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TEST GRAPHS - 1GHz to 10GHz (Antenna 2)

90

80

ECC Limit 15,208 1.GHz7-18GHZ Peak Limit

704

60+

501

40

Levelin dBUY/m

204

10

a0 Ju Nad !
_I.JH| i |.' _' o

ey

e
.l

T

ﬂ it et
|.|." e =

il ||.]|I-J.-I'.‘ H’ L|I i '.II'

|u|'|'| i "

0
1G

w4+
o L

3G 4G
Frequency in Hz

Channel 1 (902.875MHz) — Antenna 2
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TEST GRAPHS - 1GHz to 10GHz (Antenna 2)

[i=]
[i=]
]

1

oW
L=
]
T

FLC Limit 15,209 1GHz-180GHz Peak Limit

Levelin dBpWIm

Ll

) S AT peeest e g
P i ki il g el A o] gttt ) S
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1 - I-“r__.“ PLT b _J_III.:JL. I.:.:. ._I.-.-T'_-. |_ ,r_:llll.:..?.j:l. -J 4l :I P il :.' P : _",-"'
g 'I.II . __p_l,'r'l|lll‘l.l _||,||I_||!- SR R I | Witk R
30 Y e R B P -
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n
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Frequency in Hz

Channel 4 (915.325MHz) — Antenna 2
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TEST GRAPHS - 1GHz to 10GHz (Antenna 2)

801

a0

ECC Limit 15 209 1GHz-180GH2 Pedk Limit

—
T
1

n
=]
]

T

e
=]
]
T

40

Levelin dBpWIm

el S ity i it i ey gty ity

* EC :jSt 15.209 1=3l:-1£;=5H: Aug Limit
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Channel 6 (927.125MHz) — Antenna 2
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TEST RESULT -1 GHz to 10 GHz RESTRICTED BAND — PEAK

Measu red _ Ant _ _ o
Channel | Frequency Field Height Pol Azimuth Margin Limit
Strength Result
# (MHz) (dBuVv/m) (cm) H/V (deg) (dB) (dBuV/m)

Antenna — 2
CH-1 2707.75 60.84 300 \ 0 13.16 74 PASS
CH-1 2709.35 60.2 300 \Y 28 13.8 74 PASS
CH-1 4512.89 57.69 300 \ 7 16.31 74 PASS
CH-1 4513.85 56.24 300 \% 2 17.76 74 PASS
CH-1 4515.46 56.61 300 \ 2 17.39 74 PASS
CH-4 2745.03 59.78 100 \% 14.22 74 PASS
CH-4 2746.64 59.1 100 \% 351 14.9 74 PASS
CH-4 4575.25 56.27 400 \% 339 17.73 74 PASS
CH-4 4575.89 55.18 400 V 345 18.82 74 PASS
CH-4 4578.14 56.26 400 \% 339 17.74 74 PASS
CH-6 2780.39 58.16 100 \Y 352 15.84 74 PASS
CH-6 2782.00 57.95 100 \ 357 16.05 74 PASS
CH-6 4634.07 56.27 300 \ 38 17.73 74 PASS
CH-6 4636.32 55.18 300 \Y 0 18.82 74 PASS
CH-6 4637.28 56.16 300 \ 27 17.84 74 PASS

Note :

Measured Field Strength (dBuV/m) = Receiver Readings (dBuV) + Antenna Factor (dB/m) + Cable loss (dB) + Filter Insertion loss - Pre

amplifier Gain (dB)
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TEST RESULT — 1 GHz to 10 GHz RESTRICTED BAND — AVERAGE
Channel | Frequency EEETE Height | Ant Pol | Azimuth Margin Limit
Average Result
# (MHz) (dBuVv/m) (cm) H/V (deg) (dB) (dBuV/m)
Antenna — 2
CH-1 2707.75 52.43 300 \% 0 1.57 54 PASS
CH-1 2709.03 53.28 300 \% 0 0.72 54 PASS
CH-1 4513.21 48.08 300 \% 0 5.92 54 PASS
CH-1 4515.46 47.51 300 \Y 2 6.49 54 PASS
CH-4 2745.35 52.6 100 \% 0 1.4 54 PASS
CH-4 2746.64 51.94 100 \% 351 2.06 54 PASS
CH-4 4575.25 46.3 200 \% 340 7.7 54 PASS
CH-4 4576.85 44.37 400 \% 345 9.63 54 PASS
CH-4 4577.82 46.14 200 \ 340 7.86 54 PASS
CH-6 2780.71 51.13 200 \% 0 2.87 54 PASS
CH-6 2781.67 50.89 200 \% 12 3.11 54 PASS
CH-6 4634.71 46.85 300 \ 351 7.15 54 PASS
CH-6 4636.96 46.73 300 \% 351 7.27 54 PASS
Note :
Measured Field Strength (dBuV/m) = Receiver Readings (dBuV) + Antenna Factor (dB/m) + Cable loss (dB) + Filter Insertion loss -
Pre amplifier Gain (dB)
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TEST RESULT — 1 GHz to 10 GHz NON RESTRICTED BAND - PEAK
Limit
Channel | Lo el | Bmission | Hamomie | Height | B0l | AZmuth | (eundamental | Margin Results
- 20dB]
# dBuVv/m MHz dBuVv/m cm H/V deg dBuV/m dB

Antenna — 2
CH-1 103.51 1744.42 36.36 100 \% 327 83.51 47.15 PASS
CH-1 103.51 1804.85 52.66 300 \% 2 83.51 30.85 PASS
CH-1 103.51 1806.14 54.26 100 \% 352 83.51 29.25 PASS
CH-1 103.51 6318.03 57.05 300 \% 328 83.51 26.46 PASS
CH-1 103.51 6321.25 54.39 400 \% 328 83.51 29.12 PASS
CH-1 103.51 6322.21 55.92 400 H 127 83.51 27.59 PASS
CH-4 104.03 1829.92 54.55 100 V 351 84.03 29.48 PASS
CH-4 104.03 1830.57 54.5 100 \% 357 84.03 29.53 PASS
CH-4 104.03 6404.82 57.42 400 H 127 84.03 26.61 PASS
CH-4 104.03 6406.42 56.88 400 H 122 84.03 27.15 PASS
CH-4 104.03 6409.32 58.87 400 H 122 84.03 25.16 PASS
CH-6 101.72 1853.39 50.47 100 \% 8 81.72 31.25 PASS
CH-6 101.72 1854.67 51.25 200 \% 0 81.72 30.47 PASS
CH-6 101.72 6487.75 58.11 200 H 317 81.72 23.61 PASS
CH-6 101.72 6489.67 56.13 400 \% 0 81.72 25.59 PASS
CH-6 101.72 6491.92 58.89 400 \% 0 81.72 22.83 PASS

Note :

Measured Harmonic Field Strength (dBuV/m) = Receiver Readings (dBuV) + Antenna Factor (dB/m) + Cable loss (dB) + Filter Insertion

loss - Pre amplifier Gain (dB)
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Annexure —1
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CONDUCTED RF TEST SETUP

Conducted RF test setup
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RADIATED EMISSION SETUP

Radiated Emission Setup — 9 KHz to 30 MHz [ Parallel ]
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Radiated Emission Setup — 9 KHz to 30 MHz [ Perpendicular ]
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Radiated Emission Setup —30 MHz to 1 GHz [ Horizontal Polarization]
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Radiated Emission Setup —30 MHz to 1 GHz [ Vertical Polarization]
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T T Tree+ 4
| ++++

Radiated Emission Setup —1 GHz to 10 GHz [ Vertical Polarization ]
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Radiated Emission Setup —1 GHz to 10 GHz [ Horizontal Polarization ]
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