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1. General information
Applicant: SRF Co.,Ltd
#303,311, business Incubation Center 155 Ansan Danhak-ro, Sangnok-gu,Ansan-si,

Applicant address: Gyeonggi-do, South Korea
Test site: KES Co., Ltd.
Test site address: [ ] 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14057, Korea
Xl 473-29, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
Test Facility FCC Accreditation Designation No.: KR0100, Registration No.: 444148
FCC rule part(s): 15.247
FCC ID: 2A32R-NRM7292B
Test device serial No.: X] Production [] Pre-production [ ] Engineering

1.1. EUT description
Equipment under test ~ Ultra-low power & Long-range Wireless LAN Module

Frequency range 802.11ah_1 Mk :903.5 Mz ~926.5 Mk
802.11ah_2 M : 905 Mtz ~ 925 M
802.11ah_4 M : 906 Mz ~ 922 M

Model: NRM7292B-A1SE

Modulation technique =~ OFDM

Number of channels 802.11ah_1 Mk :903.5 Mk ~926.5 M //24 ch
802.11ah 2 Mtz : 905 Mz ~925 Miz // 11 ch
802.11ah 4 M : 906 Mz ~922 Mz // 5 ch

Antenna specification  Antenna type : Dipole Antenna (Female type), Peak gain : 1.68 dBi

Power source DC33V

H/W Version NRM7292B AI1SE v0.1

S/W Version 05.01.09

1.2. Test configuration

The SRF Co..Ltd // Ultra-low power & Long-range Wireless LAN Module / NRM7292B-A1SE //
FCC ID: 2A32R-NRM7292B was tested according to the specification of EUT, the EUT must comply with
following standards and KDB documents.

FCC Part 15.247
KDB 558074 D01 v05 102
ANSI C63.10-2013

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7 KES A4



KES Co., Ltd.
- . Report No.:
3701, 40, Simin-daero 365beon-gil,
KE Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF1-22T0010

Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (5) of (56)
www.kes.co.kr

1.3. Derivative Model Information
N/A

1.4. Accessory information

Equipment Manufacturer Model Serial No. Power source

1.5. Sample calculation
Where relevant, the following sample calculation is provided

For all conducted test items :
The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor

between EUT conducted output port and spectrum analyzer. With the offset compensation, the spectrum
analyzer reading level is exactly the EUT RF output level.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=0.54+ 10 = 10.54 (dB)

For Radiation test :
Field strength level (dB4V/m) = Measured level (dBAV) + Antenna factor (dB) + Cable loss (dB) — Amplifier

gain (4B)

1.6. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.46 dB
Uncertainty for Radiation emission test Below 10l 4.40 B
(include Fundamental emission) Above 10 504 dB

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.
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1.7. Frequency/channel operations

Ch. Frequency (M) Mode

01 903.5 802.11ah 1 Mz
13 915.5 802.11ah_1 Mz
24 926.5 802.11ah_1 Mz
Ch. Frequency (M) Mode

01 905.0 802.11ah 2 Mz
06 915.0 802.11ah 2 Mz
11 925.0 802.11ah 2 Mz
Ch. Frequency (M) Mode

01 906.0 802.11ah_4 Mz
03 914.0 802.11ah_4 Mz
05 922.0 802.11ah_4 Mz
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2. Summary of tests
Section in Test description Test results
FCC Part 15
15.247(a)(2) 6 dB bandwidth Pass
15.247(b)(3) Output power Pass
15.247(e) Power spectral density Pass
15.205, 15.209 Radiated restricted band and emission Pass
15.247(d) Conducted spurious emission and band edge Pass
15.207(a) AC Conducted emissions Pass

Note.

1. This test has been performed with power setting below:

802.11ah 1Mk : 19
802.11ah 2Mk : 25
802.11ah_4Mt : 25
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3. Test results
3.1. 6 dB bandwidth

Test procedure
ANSI C63.10-2013 - Section 11.8.2

Test setup

EUT Attenuator Spectrum analyzer

ANSI C63.10-2013 - Section 11.8.2

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kiz, VBW >3 X
RBW, peak detector with maximum hold) is implemented by the instrumentation function. When using this
capability, care shall be taken so that the bandwidth measurement is not influenced by any intermediate
power nulls in the fundamental emission that might be > 6 dB.

Limit
According to §15.247(a)(2), systems using digital modulation techniques may operate 902 ~ 928 M, 2 400 ~
2 483.5 Mz, and 5 725 ~ 5 850 Mz bands. The minimum 6 dB bandwidth shall be at least 500 kifz.
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Test results

Mode : 802.11ah 1 Mk

Frequency(Mk)

6 dB bandwidth(Mk)

Limit(Mk)

903.5

0.870 51

915.5

0.866 31

>0.500

926.5

0.870 51

802.11ah_1 Mz

Spectrum2  ® = Spectrum?2  ® =
Ref Level 30.00 d8m @ RBW 100 kHz Ref Level 30.00 d8m @ RBW 100 kHz
Att SO0dB  SWT 18,9 ps @ VBW 300 kHz  Mode Auto FFT Att SO0dB  SWT 18,9 ps @ VBW 300 kHz  Mode Auto FFT
TOF TOF
(@ 1Pk Max (@ 1Pk Max
M1[1] 18.15 dBm| M1[1] 18.14 dBm)|
o0 11 903.231530 MHZ| o0 M 915.182030 MHz]
T 12 6.00 dB)| T 72 6.00 dB)|
i0d f Bw X 870.510000000 kHz 10 Bw 866.310000000 kHz
Qfacto 1037.6) Qfacto 1056.4)
°d / % N Y \]
-10d -10d E———
I ey ——
30d -30d
-40d -40d
s0d s0d
-60 d 60 d
CF 903.5 MHz 10001 pts Span 3.0 MHz CF 915.5 MHz 10001 pts Span 8.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result Type | Ref | Trc | X-value | Y-value |__Function__| Function Result
M1 1 903.23153 MHz 18.15 dBm nde down 870.51 kHz M1 1 915.18203 MHz 18.14 dBm ndB down 866.31 kHz
T1 1 903.06324 MHz 12,14 dBm nds 6.00 dB T1 1 915.06024 MHz 12,12 dBm nds 6.00 dB
T2 T 903.93376 MHz 12.15 dBm Q factor 1037.6 T2 1 915.92656 MHz 12.14 dBm Q factor 1056.4
T e o ) e =
J easuring... o] 411 J easuring... o 7

®

Spectrum 2

Ref Level 30.00 dém ® RBW 100 kHz

Att SO0dB  SWT 18,9 ps @ VBW 300 kHz  Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 18.00 dBm)|
20 di M1 926.779270 MHz|
T1 ———1 6.00 dB|
104d 7/ Bw 870.510000000 kHz|
Q factor 1064.6
i L/ \]
L0d |
LN
20
-30 di
a0 d
-50 di
60d
CF 926.5 MHz 10001 pts Span 8.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result
M1 b | 926.77927 MHz 18.00 dBm ndB down 870.51 kHz
T1 1 926.06354 MHz 12.00 dBm ndg 6.00 dB
T2 1 926.93406 MHz 11.98 dBm Q factor 1064.6
\ig - —
[ J Measuring... QUERREECD W6 4

N/A
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Mode : 802.11ah 2 Mk

Frequency(Mk)

6 dB bandwidth(Mk)

Limit(Mk)

905.0

1.825 02

915.0

1.805 22

925.0

1.804 62

>0.500

802.11ah_2 Mz

Spectrum '%" Spectrum “é’
Ref Level 27.00 dBm ® RBW 100 kHz Ref Level 27.00 dBm ® RBW 100 kHz
lo Att 45d8  SWT 18,9 s @ VBW 300 kHz Mode Auto FFT o Att 45d8  SWT 18.9 s @ VBW 300 kHz Mode Auto FFT
TOF TOF
[@ 1Pk Max @17k Max
M1[1] 15.41 dBm)| M1[1] 15.43 dBm)|
20 d 904.893210 MHZ] 20d - 914.259670 MHz|
Ty 6.00 dB)| Tf—WH—V"‘nMH 6.00 dB)|
10 di - By 1 MHz 10d By 1.805220000 MHz
.,./ Q factor 495.8| Q factor’ 506.5
od od
| 1see7 -10d
20d -20d
-30d -30d
-40 -40
s0d S0 d
60 d 60 d
70d -70d
CF 905.0 MHz 10001 pts Span 6.0 MHz CF 915.0 MHz 10001 pts Span 6.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Type | Ref | Trc | X-value | |__Function__| Function Result |
ML 1 904.89321 MHz 15,41 dém ndb down 1,82502 MHz ML 1 914.25067 MHz 15,43 dBm nd8 down 1,80522 MHz
TL 1 904.09169 MHz 9.40 dBm nde 6.00 d8 T1 1 914.09109 MHz 9.44 dBm nde. 6.00 d8
T2 1 905.91671 MHz 9.41 dBm q factor 495.8 T2 1 915.89631 MHz 9.42 dBm Q factor 506.5
— - - — -~ M - ey
J easuring...  QUERERLLD 6 7 J easuring... ' 7
Spectrum

Ref Level 27.00 dém @ RBW 100 kHz

(=]

j» Att 45d8 SWT 18.9 ps @ VBW 300 kHz Mode Auto FFT
TDF
@ 1Pk Max
mM1[1] 15.63 dBm)|
20di - 924.758220 MHz|
g,—««-—kw 2 6.00 dB
10d B 1.804620000 MHz|
Q factor 512.4f
od
. /VN M
-20 di
304
40 d
-50 di
60 d
-70d
CF 925.0 MHz 10001 pts Span 6.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 b | 924.75822 MHz 15.63 dBm ndB down 1.80462 MHz
T1 1 924.09469 MHz 9.61 dBm ndg 6.00 dB
T2 1 925.89931 MHz 9.64 dBm Q factor 512.4
— - —
] Measuring...  QHRNRENED W 7

N/A
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Mode : 802.11ah 4 Mk

Frequency(Mk)

6 dB bandwidth(Mk)

Limit(Mk)

906.0

3.653 60

914.0

3.670 40

922.0

3.670 40

>0.500

802.11ah_4 Mz

Spectrum '%" Spectrum “é’
Ref Level 27.00 dBm @ RBW 100 kHz Ref Level 27.00 dBm @ RBW 100 kHz
Att 45d8  SWT 19 ps @ VBW 300 kHz Mode Auto FFT Att 45d8  SWT 19 ps @ VBW 300 kHz Mode Auto FFT
TOF TOF
(@ 1Pk Max @17k Max
M1[1] 12.78 dBm)| M1[1] 12.52 dBm)|
2nd M1 906.47040 MHz| 20d =i 913.28370 MHz
ndp, 6.00 dB| ndg 6.00 dB)|
10 di = BY 2 3 MHZ] 10d Lo iy 2 3.670400000 MHz|
Q facto 248.1] 7 Qfacto 248.8)
od od
[ L —— —
-10d N -10d
|4 o~ | [ A
-30d -30d
-40 -40
S0 d S0 d
60 d 60 d
70d -70d
CF 906.0 MHz 10001 pts Span 12.0 MHz CF 914.0 MHz 10001 pts Span 12.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
ML 1 906.4704 MHz 12,78 dém ndb down 3.6536 MHz ML 1 913.2837 MHz 12,52 dBm nd8 down 3.6704 MHz
TL 1 904.175 MHz 6.78 dBm nde 6.00 d8 T1 1 912.1606 MHz 6.58 dBm nde. 6.00 d8
T2 1 907.8286 MHz 6.78 dBm q factor 248.1 T2 1 915.831 MHz 6.49 dBm Q factor 248.8
)i ] Measuring... i ] Measuring... il a
% 4
Spectrum r‘%’
Ref Level 27.00 dBm ® RBW 100 kHz
Att 45d8  SWT 19 ps @ VBW 300 kHz Mode Auto FFT
TOF
[@ 1Pk Max
mM1[1] 12.41 dBm)|
20d I 921.10010 MHz
ndB 6.00 dB)|
d R [t T2
10 = B g 3.670400000 MHz|
f Qlanlnx 251.0|
. =
-10 ADJ/\/\/,V A
20w R
e N/A
-40 di
S0 d
60 d
-70d
CF 922.0 MHz 10001 pts Span 12.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
ML 1 921,1001 MHz 12,41 dém nd8 down 3.6704 MHz
T1 1 920.1582 MHz 6.46 dBm nde. 6.00 d8
T2 1 923.8286 MHz 6.45 dBm Q factor 251.0
— - —
] easuring...  GRRARAEND W Y

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7

KES

A4




KES Co., Ltd.
- . Report No.:
3701, 40, Simin-daero 365beon-gil,
KE Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF1-22T0010

Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (12 ) of (56 )
www.kes.co.kr

3.2, Output power
Test procedure
ANSI C63.10-2013 - Section 11.9.1.3 and 11.9.2.3.2

Test setup

Power meter,
Power sensor

EUT Attenuator

ANSI C63.10-2013 - Section 11.9.1.3

The maximum peak conducted output power may be measured using a broadband peak RF power
meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS ba
ndwidth and shall use a fast-responding diode detector.

ANSI C63.10-2013 - Section 11.9.2.3.2

Alternatively, measurements may be performed using a wideband gated RF power meter provided that the
gate parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Because the measurement is made only during the ON time of the transmitter,
no duty cycle correction is required.

Limit

According to §15.247(b)(3), For systems using digital modulation in the 902~928 M, 2 400~2 483.5 M,
and 5 725~5 850 Mz bands: 1 Watt. As an alternative to a peak power measurement, compliance with the
one Watt limit can be based on a measurement of the maximum conducted out-put power. Maximum
Conducted Out-put Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symbols in the signaling alphabet when the transmitter is operating at its
maximum power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at a reduced
power level. If multiple modes of operation are possible (e.g., alternative modulation methods), the
maximum conducted output power is the highest total transmit power occurring in any mode.
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Test results

Mode : 802.11ah

903.5 Mk 915.5 Mk 926.5 Mk

Mode Average Peak Average Peak Average Peak Limit

(dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)

1 Mi 19.03 26.87 19.04 26.76 19.33 26.63 30.00
905.0 Mk 915.0 Mk 925.0 Mk

Mode Average Peak Average Peak Average Peak Limit

(dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)

2 M 24.27 27.53 24.33 27.56 24.13 27.47 30.00
906.0 Mk 914.0 Mk 922.0 Mk

Mode Average Peak Average Peak Average Peak Limit

(dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)

4 Mk 24.09 27.53 24.04 27.51 24.10 27.54 30.00
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3.3. Power spectral density
Test procedure
ANSI C63.10-2013 - Section 11.10.2

Test setup

EUT Attenuator Spectrum analyzer

Section 10.2 & ANSI C63.10-2013 - Section 11.10.2
. Set analyzer center frequency to DTS channel center frequency.
. Set the span to 1.5 times the DTS bandwidth.
. Set the RBW to 3 kiz = RBW = 100 ki
. Set the VBW > [3 X RBW].
. Detector = peak.

Sweep time = auto couple.
. Trace mode = max hold.
. Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.
If measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and repeat.

T pIe tho 0o

Limit

According to §15.247(e), For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kiz band during any time interval
of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output power
shall be used to determine the power spectral density.
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Results

Mode : 802.11ah 1 Mk

Frequency (M) PSD (dBm) Limit(dBm)
802.11ah_1 Mt
Spectrum 3 ®] @ Spectrum 3 ®] @
Ref Level 17.00 dBm ® RBW 3 kHz Ref Level 17.00 dBm ® RBW 3 kHz
Att 35de  SWT 632 ps @ VBW 10kHz Mode Auto FFT Att 35dE  SWT 632.3 ps @ VBW 10kHz Mode Auto FFT
TDF TDF
@ 1Pk Max @ 1Pk Max
m1[1] 6.87 dBm)| m1[1] 6.80 dBm)|
10 di 141 903.373088 MHZ| 10 di 11 915.372928 MHz
" M wm,ft,m\mh_mm stlbghn M Ao d YWY ) LYMWM Mt bt [t Ay b L
- R  p— s
-20d J/ \ 20 )v \\
20 ey 300k I
GO Tyl BN v oY
-40 d -40 d
so0d s0d
-60 -60
70d 70 d
-80 d -80 di
CF 903.5 MHz 10001 pts Span 1.305765 MHz CF 915.5 MHz 10001 pts — Span 1.233465 MHz
) " Measuring... GRARNANED W 4 ) ' Measuring... QRARRANAD W 7
Spectrum 3 ®] @
Ref Level 17.00 dBm ® RBW 3 kHz
Att 35de  SWT 632 ps @ VBW 10kHz Mode Auto FFT
TDF
@ 1Pk Max
m1[1] 6.56 dBm)|
104 e 926.372828 MHZ
. bt ANSL MJLWM,AH Mg P A o A
o \
s ™
"ﬁv“\r"ww"/ V\\ (T N/A
-40 d
-50d
-60
-70d
-80 d
CF 926.5 MHz 10001 pts Span 1.3&5765 MHz
) 7 Measuring... QRARNANED W 4
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Mode : 802.11ah 2 Mk

Frequency(Mk)

PSD (dBm)

Limit(dBm)

905.0

2.74

915.0

2.72

925.0

2.48

802.11ah_2 M
Spectrum2 & (%) (%) Spectrum2 & o
Ref Level 18.00 dBm ® RBW 3 kHz Ref Level 18.00 dBm ® RBW 3 kHz
Att 3508 SWT 632.1ps @ VBW 10kHz  Mode Auto FFT Att 35dB  SWT 632.1ps @ VBW 10 kHz Mode Auto FFT
TOF TOF
@17k Max @17k Max
M1[1] 2.74 dBm)| M1[1] 2.72 dBm)|
10d 904.870525 MHz| 10d 915.185585 MHz|
M1 M1
0 dBm FTOTRTIE| WRIWTRIY IFT I PYRI N Y PTON) J Ao L od W IFTIRITY V| WOV TRRY) L0 100 010 V0 O P} Tl gt rymiin
rv P Py T TR W W VY ey PSPV Vl r,, (L ATINT N CER A L R (RSO y‘l
-10d -10d
o UWM MWNMWI«J. LA Mmm }
Ladadily bl o) Ladaidani LALLL]
-30d -30d
40d -40d
50 50
60 d 60 d
70d 70d
-80 dBm: -80 dBm:
CF 905.0 MHz 10001 pts Span 2.73753 MHz CF 915.0 MHz 10001 pts Span 2.73753 MHz
m—— ——
\ig . g .
J Measuring... QUERREECD W6 4 J Measuring...  LULLLLLED WG 7
Spectrum2 & o
Ref Level 18.00 d8m ® RBW 3 kHz
Att 3508 SWT 632.1ps @ VBW 10kHz  Mode Auto FFT
TOF
@17k Max
M1[1] 2.48 dBm)|
10d 924.870085 MHz|
M1
od |AWA‘AAIIIIAIMYA b tathut 4 ujwlll
_10d M
" MANA A
AN e iy
N/A
-40d
50
60 d
70d
80 d
CF 925.0 MHz 10001 pts Span 2.70693 MHz
O ———
il ] teasuring...  GRRARAEND W6 Y
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Mode : 802.11ah 4 Mk

Frequency(Mk)

PSD (dBm)

Limit(dBm)

906.0

-0.12

914.0

-0.11

922.0

-0.03

802.11ah_4 Mz

Spectrum2 & o Spectrum2 & o
Ref Level 18.00 dBm ® RBW 3 kHz Ref Level 18.00 dBm ® RBW 3 kHz
Att 35d8  SWT 1.3ms @ VBW 10kHz Mode Auto FFT Att 35d8 SWT 1.3ms @ VBW 10kHz Mode Auto FFT
TOF TOF
@17k Max @17k Max
M1[1] -0.12 dBm) M1[1] -0.11 dBm|
wrd 905.745730 MHZ] 913.745670 MHZ]

M1

10d
| M1

|
T

-10
WD m“mmﬁﬂl

|

oy

40 -40
50 -50
-60 -60
-70 -70
-80 dBm -80 dBm
CF 906.0 MHz 10001 pts Span 5.4804 MHz CF 914.0 MHz 10001 pts Span 5.5056 MHz
)i J Measuring... QUERREECD W6 4 i J Measuring... QURRRERLD W6 4
Spectrum2 & [@]
Ref Level 18.00 dém @ RBW 3 kHz
Att 35d8  SWT 1.3ms @ VBW 10kHz Mode Auto FFT
TDF
@ 1Pk Max
m1[1] -0.03 dBm
10d 921.745120 MHz|
o | | ]|
o4 5
-10 df hl
a0 N/A
-40
-50 df
ey
-70 df
-80 dBém:
CF 922.0 MHz 10001 pts Span 5.5056 MHz
il | Measuring...  WARRRNAND W 7
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr
KES-QP-7081-06 Rev. 7 KES A4




KES Co., Ltd.
- . Report No.:
3701, 40, Simin-daero 365beon-gil,
KE Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF1-22T0010

Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (18 ) of (56 )
www.kes.co.kr

34. Radiated restricted band and emissions
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kiz to
30 Miz Emissions.

Turn Table

EUT
T Coaxial

Power Cable 0.8m ——Cable

- o > !

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 M
to 1 (lz emissions.

Turn Table
im — 4m
EUT
f f Coaxial
Power Cable 0.8m < Cable

———————— 3m ———P T

Ground Plane
Power

EMI Receiver
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 (fz to
the tenth harmonic of the highest fundamental frequency or to 40 (lz emissions, whichever is lower.

i Antenna
; g wer
i
i
i
EUT | N .‘i..mm p Horn
Y antenna
4m
( B Spectrum
| I_‘ A, analyzer
i -
¢ [ N
Turntable i Im \
Sm
™ Pre-amp D%E

—
| | ]

Test procedure

Radiated emissions from the EUT were measured according to the dictates in section 11.11 & 11.12 of ANSI
C63.10-2013.
Test procedure below 30 Mk

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
anechoic chamber test site. The table was rotated 360 degrees to determine the position of the
highest radiation.

2. Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum
value of the field strength. Both parallel, ground parallel and perpendicular of the antenna are set to
make the measurement. It was determined that parallel was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in parallel.

3. For each suspected emission, the EUT was arranged to its worst case and then the table was turned
from 0 degrees to 360 degrees to find the maximum reading.

4. The test-receiver system was set to average or quasi peak detect function and Specified Bandwidth
with Maximum hold mode.

Test procedure above 30 Mk

1. The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter anechoic
chamber test site. The table was rotated 360 degrees to determine the position of the highest
radiation.

2. The antenna is a bi-log antenna, a horn antenna ,and its height are varied from one meter to four
meters above the ground to determine the maximum value of the field strength. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.

3. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the table was turned from 0 degrees to 360 degrees to find
the maximum reading.

4. The test receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.
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5. Spectrum analyzer settings for /<1 (ffz:
Span = wide enough to fully capture the emission being measured
RBW =100 ki
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
pectrum analyzer settings for f =1 Glz: Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 Mk
VBW = 3 M
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

@@@@@@@Q@@@@@@

7. Spectrum analyzer settings for f =1 (llz: Average

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

RBW =1 Mk

VBW >3 x RBW

Detector = RMS, if span/(# of points in sweep) <= (RBW/2). Satisfying this condition may

require increasing the number of points in the sweep or reducing the span. If this condition

cannot be satisfied, then the detector mode shall be set to peak.

Averaging type = power(i.e., RMS)

1) As an alternative, the detector and averaging type may be set for linear voltage averaging.

2) Some instruments require linear display mode in order to use linear voltage averaging. Log or
dB averaging shall not be used.

Sweep = auto

Trace = max hold

Perform a trace average of at least 100 traces.

A correction factor shall be added to the measurement results prior to comparing to the emission

limit in order to compute the emission level that would have been measured had the test been

performed at 100 percent duty cycle. The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step (), then the applicable correction factor is
10 log(1/x), where x is the duty cycle.

2) If linear voltage averaging mode was used in step (5), then the applicable correction factor is
20 log(1/x), where x is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than
turning on and off with the transmit cycle, then no duty cycle correction is required for that
emission.

HLOe

S)
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