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1 TEST REPORT SUMMARY

Applicant NEOCORTEC A/S

Manufacturer NEOCORTEC A/S

Product Name NEOCORTEC Wireless Module

Product Model NC2400C1

Product Serial Number NA

Date of Test 26" May 2015 to 28 Jun 2015

Venue of Test Tarang Lab

Applicable FCC Section RSS Rule part Description Results
Standard

47 CFR Ch. | | 815.207 RSS-Gen 8.8 Conducted emissions test PAS
ga?r;ll;'lg Ed).| §15.209 Eggggz g?o Radiated emissions test PASS
Subpart C; §15.205 RSS-Gen, 8.10 Emissions in restricted &egu bands PASS
RSS-Gen, §15.247 (a) (2)| RSS 2475.2 (1 6 dB Bandwidth mesment PASS
Issue 4, Nov | 815.247 (b) (3)| RSS 247,5.4 (4 Maximum conductagpat power PASS
2014 §15.247 (e) RSS 247,5.2 (1)  Power spectral density PASS
RSS 247 Radio frequency power in any 100 kHz

Issue 1 May 815.247 (d) RSS 247,55 bandwidth outside the Intentional band PASS
2015 §15.247 (d) RSS 247,5.5 Operating band edge measuts PASS

Neocortec NC2400C1 Wireless Moduleras tested by Tarang Lab as per the standardarghéisted in the table
above. Based on the observations during the testrdarpretations by Tarang lab, results have bedicated.
The test results produced in this report shallyapply to the above sample that has been testeer thd specific
conditions and modes of testing as described imgpert. Other similar equipment may not necessagfroduce
same result due to production tolerances and memmsumt uncertainties. Any measurement uncertaihsies! in
this report are for information purpose only.

The results shall stand invalid, in case thereamg modifications / additions / removals to thedwaare or
software or end use atmosphere to the productdte$tds report shall not be modified or in any wayised

unless it is expressly permitted and endorsed lgntalab, through a duly authorized representafagticulars
on Manufacturer / Supplier / Product configuratigmerformance criteria, given in this report, asséd on the
information given by the customer, along with tesgjuest. Tarang does not assume any responsitaifitthe

correctness of such information for the above nosetil equipment under test.

Customer acknowledges that this is a test repattremt a certificate to gain market access for ttwelypct. To
gain market access, Customer needs appropriateacteEafrom the Government or authorized agencytter
target market. For markets that allow self-declamtcustomer needs to follow the procedure defibgdhe
target market.

Prepared by

Oy\;fk\fﬂ\ {Q‘\\ﬁ{(j e

Dikshit Ravi Teja V
EMI /JEMC Test Engineer

Reviewed by

Approved by

'F“ I""\Ti_[ .:'
(et

éatheesh I
Technical Manager

Narendra Babu M
Lead EMI/EMC Test Engineer
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2 GENERAL INFORMATION
2.1 ACCREDITATION DETAILS

Following are the accreditation and listing detéolsTarang.

Accreditation / Listing body Registration / Company/ Certificate Number
NABL, India Certificate No: T-1533, T-1534
http://www.nabl-india.org/
FCC (Federal Communicationg Registration Number: 799247

Commission) http://www.fcc.gov/
IC (Industry Canada) Company Number: 9023A-1

http://www.ic.gc.ca

2.2 MEASUREMENT UNCERTAINTY

The following measurement uncertainties are apiplcto the relevant tests that are mentioned below:

Name of the test Measurement Uncertainty

Radiated Emission from 9 kHz to 30 MHz at 3 meter 1.9055 dB

Radiated Emission from 30 MHz to 1 GHz at 10 meter + 4.6388 dB

Radiated Emission from 1 GHz to 18 GHz at 3 meter 3.2271 dB

Radiated Emission from 18 GHz to 26.5 GHz at 3 mete +3.7810 dB

Conducted Emission from 150 kHz to 30 MHz +1.68R”
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3 INSTRUMENTATION AND CALIBRATION
3.1 TEST AND MEASURING EQUIPMENT

The list of following measuring equipment usedtfas testing conforms to the applicable standdPdstormance

of all test and measuring equipment including atgeasories are checked periodically to ensure acgur

3.2 EQUIPMENTS USED

Name of Equipment Manufacturer Model No. Serial No Calibration Due
EMI Test Receive R&S ESUE 10032¢ 10" Mar 2016
EMI Test Receive R&S ESIB4( 10030¢ 04" Jul 2015
Hybrid Log Periodic Antenna| TDK HLP-3003C 130334 "2l 2015
Pre-Amplifier SONOMA 31C 27081 14" Apr 2016
V-LISN SME NSLK 8128 8128-243 08Aug 2015
Pulse Limiter R&S ESH3-72 101260 P&lar 2016
Double Ridged BB Horn SME BBHA 91200 9120D 688 "@%ug 2015
Broadband Horn Antenna SME BBHA 9170 9170 336 " Nibv 2015
Preamplifier TDK RF solutions PA 02 100008 M4pr 2016
Preamplifier TDK RF solutions Preamp 2007331 " Nov 2015
Preamplifier TDK RF solutions Preamp 2007332 " Nov 2015
Active Loop Antenna ETS Lindgren 6507 00104711 nd 2%r 2015
Spectrum Analyzer Agilent Technologie E4407B MY#3948 | 02° Apr 2016
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4 PRODUCT INFORMATION

4.1 DESCRIPTION OF THE PRODUCT

The NEOCORTEC Wireless Module is a mobile Ad-Hobnoek module operates in the range from 2400 MHz
to 2483.5 MHz. This compliant transceiver enablidgia-low power bi-directional wireless multi hobesh
network communication. It can support the netwdde sip to 65,000 nodes. No dedicated nodes reqtired
network control. All nodes are fully capable andoaomous. It is used in Wireless sensor network&aatic
meter reading, mobile Ad-hoc network, home confrdluilding automation, industrial automation & muaring
purposes etc.

The EUT is configured in below defined channels

LOW CHANNEL 2401.312012 MHz

MID CHANNEL 2441.749954 MHz

HIGH CHANNEL 2482.187897 MHz

Product NEOCORTEC Wireless Module
Model Number NC2400C1

Serial Number NA

Product Category / Type of Equipment ITE

EUT Operating Voltage 3.6 VDC

EUT Operating Current (Max) 27.5 mA

Table 1: EUT details

S. No. | Cable/Port Name | Cable |Cable Length Cable Loss Power / Shielded /
Color (mm) (dB) Interconnection cable | Unshielded
1 RF Cable (SMA Black 200 0.65 Interconnection (RF  Shielded
Bulk Head) Cable)

Table 2: List of cables used for the testing

4.2 SOFTWARE AND FIRMWARE DETAILS

Smart RF Studio 7 from Texas instrument
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5 TEST DETAILS
5.1 PRODUCT AND TEST SETUP

5.1.1 PRODUCT CONFIGURATION

The EUT was powered through DC power supply (3.6Y.D@e EUT was programmed to continuous transmit
mode and the output was monitored in Spectrum AmalyFigure 1 shows the product configuration dutime
tests. The operating frequency range of EUT is f&#80 MHz to 2483.5 MHz. During Radiated Emissiestt
the laptop was removed once the configuration veeee dDuring all other tests, laptop was kept nedahé EUT
and connection was established.

5.1.2 TEST SETUPDETAILS

EUT Lapto
DC ptop

Power = . >

Figure 1: EUT Configuration

5.1.3 ACCESSORIES

ltem Manufacturer Model Number Serial Number
Laptop Wipro WNBER7PEM4712RFE-200100212
Titanis 2.4 GHz Swivel Antenna (2.2dBi)  Antennova 4834 | B6090 NA
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5.2 APPLICABLE TESTS

Applicable Description Test level / Test Voltage Applicability
Standard
47 CFR Ch. | Conducted Emission test 150 kHz to 30 MHz Powerslin
(10-1-13 Ed), Radiated Emissions test 9 kHz to 26.5 GHz Enclosure
Part 15, Subpart | Emissions in Restricted frequency bands 9 kHz t6 Pz Enclosure
(O% 6 dB Bandwidth measurement > 500 kHz Antenna port
Maximum Conducted Output Power <1 Watt Antenna port
RSS-Gen, Issue | power Spectral Density Power spectral density | Antenna port
4, Nov 2014 should be< 8 dBmin 3
kHz bandwidth
I\R/ISS 247 Issue 1 Conducted Spurious Emissions 20 dB below inteation | Antenna port
ay 2015
frequency
Operating Band edge measurements 2400 MHz to 24835 | Antenna port
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5.3 TEST RESULT

5.3.1 CONDUCTED EMISSION

5.3.1.1TEST SPECIFICATION

Test Standard

47 CFR Ch. | (10-1-13 Ed), Part 15, Subpart C

RSS-Gen, Issue 4, Nov 2014

Test Procedure

ANSI| C63.4-2014

Type of Cable (Shielded/Unshielded) Shielded
Frequency Range 150 kHz to 30MHz
Resolution Bandwidth 9 kHz
Video Bandwidth 30 kHz
Step size 4 kHz
Pre Scan Measurement Time 20 ms
Final Measurement Time 1 second
Attenuation 10 dB
Detector Peak, Quasi peak and Average
Input Voltage 3.6 VDC
Input Frequency NA
Temperature 23.0 °C
Humidity 58.0 %
Tested By Suresh.G.N.
Test Date 01%' Jun 2015
5.3.1.2LIMITS
Standard Reference section| Frequency range Qudeak Limit | Average Limit
(dBuv/m) (dBuv/m)
47 CFR Ch. | (10-1 150 kHz to 500 kHz | 66 to 56* 56 to 46*
13 Ed), Part 15, 815.207 500 kHz to 5 MHz 56 46
Subpart C 5 MHz to 30 MHz 60 50
RSS-Gen, Issue 4, | 8.8
Nov 2014
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5.3.1.3TEST SETUP

Wertical Ground Plane

0.4m from VCP
m from 2T

0.8m EUT Power Cable
EMI Receiver

Single Phase Filtered Power
3

Phase Filterad Power

Pulse Limiter

0.8m High
MNor-conductive
Table

1 Phase power to EJT

3 Phase powsr to BT
RF Output to Receiver

Horizontal Ground Plane

Figure 2: Typical test setup for conducted emissiotest

5.3.1.4TEST PROCEDURE

The test procedure is in accordance with ANSI C&B244.The Conducted Emission test was performetidn
test site with a horizontal ground reference plamne a vertical ground reference plane bonded tegeifine EUT
was placed on a 0.8 m height non-metallic woodbleta he power supply to the EUT was feed througfSiN
(50 Q / 50 pH). The conducted emission measurementsietem was configured through software as per
standard. The EUT was powered through power adapteconnected to LISN.

LISN (Voltage Method):

The conducted RF emission coupled to the RF poth@fLISN was measured using an EMI receiver. Pags
was carried out in max hold mode and conductedstomdrom the EUT through the Power line was phbite
the Graph. The predominant peaks at various fregesrcloser to limit line and above the limit limeere
identified using peak search option and listed. Quasi-peak and Average measurement was carriefbrotite
listed frequencies and compared with the limit gp=tin standard.
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5.3.1.5SMEASUREMENT GRAPHS AND DATA
LOW CHANNEL _ CONTINUOUS TX

80.0

70.0
— |
60.0
50.0(
EL 40,01
;E 30.0
200 Rp—— W
100 Wat AV wﬁ h B WW’N’WN«WWW rE——— el bbbt
0.0
-10.0¢
015 100 10.00 30.00
Freq (MHz)
(PEAK) EMI (N) QP Limit
Figure 3: CE graph from 150 kHz to 30 MHz using Peladetector - Neutral
80.0
70.0
60.0
—
50.0(
EL 40,01
;E 30.0

100 1

-10.0

015 100 1000 3000
Freq (MHz)
(AVG) EMI (N) AVG Limit

Figure 4: CE graph from 150 kHz to 30 MHz using Aveage detector - Neutral
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700

60.0
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20.0( f’\/‘/— W
100 V\/\-\/\/\\/\ oL M o P PO T T W T MMW
: o bk st Rl SR A e i e Lk I
’ 015 100 e () 10.00 30.00
QP Limit (PEAK) EMI (L1)
Figure 5: CE graph from 150 kHz to 30 MHz using Peladetector - Line
|
£ w0
1000————
00 W\WV\\“ fi A L] MLW
St TV ISN e SO —
’ 0‘15“‘ 100 e () 10.00 ’ 30.00
Figure 6: CE graph from 150 kHz to 30 MHz using Aveage detector — Line
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Freq Freq (Max) Line [AVG) Trace Transducer N Transducer L Cable + Pulse limiter (AVG) EMI (AVG) Limit (AVG) Margin
(MHz) (MHz) (dBuv) (dB) (dB) (dB) (dBuV) (dBuV) (dB)

0.2180 0.22 u -0.43 0.00 0.07 1011 9.74 5289 -4315
0.2580 0.25 N -0.08 010 0.00 1010 1043 5173 -41.60
0.5200 0.52 u -6.60) 0.00 0.06 1010 3.57 46.00 4243
0.5200 0.51 N -9.84) 010 0.00 1010 0.36 46.00 -45.64
13.5620 1356 N 5.86 0.29 0.00 10.30 1645 50.00 -33.55
13.5620 1356 u 6.01 0.00 0.25 10.30 16.56 5000 -33.44
21,6700 2167 N -1.57) 033 0.00 10.44 325 5000 -46.75
24,0900 24,08 N -8.15) 0.38 0.00 10.50 273 50.00 -47.27
24,0000 24,09 5] -7.66] 0.00 036 10.50) 3 5000 -46.79
24.9060) 2491 u 0.24 0.00 037 10,52 113 50.00 -33.87
24,9100 2491 N 0.66 0.39 0.00 10.52 1157 50,00 -3343
24.9930) 2500 u 110 0.00 037 10.52 1199 50.00 -38.01]
25,0020 2500 N 0.38 0.39 0.00 10,52 11.29 50.00 -38.71]
25,0580 2506 N 2234 039 0.00 10,52 EERT] 50.00 16.76|
250580 2506 u 2219 0.00 037 10.52 3308 5000 -16.92
29,5700 29.57 N -382 040 0.00 10.54 112 5000 -42.88
29.5700) 29.57 u -3.55 0.00 041 10.54 740 50.00 -42.60
29,8820 2988 N -6.51] 040 0.00 10.54) 443 5000 -45.57)

Table 3: Average table for CE from 150 kHz to 30 Mk — Line & Neutral

Freq Freq (Max) Line (QP) Trace Transducer N Transducer L Cable + Pulse limiter (QP) EMI (QP} Limit (QP) Margin
(MHz) (MHz) (dBpv) (dB) (dB) (dB) (dBuV) (dBpV) (dB)

0.2180 0.22 5} 5.56 0.00 0.07 1011 15.73 62.89 -47.16|

0.2580 025 N 598 010 0.00 1010 1619 61.73 -45.54)

0.5200| 052 L1 -2.34 0.00] 0.08] 10.10| 782 56.00 -48.18

0.5200] 051 N -4.50 0.10] 0.00) 10.10| 570 56.00 -50.30
13.5620] 13.56 N 17.00 0.29 0.00 10.30 27.59 60.00 -32.41]
13.56201 13.56 5] 17.70 0.00 0.25 10.20 28.26 50.00 -31.74)
21.6700| 2167 N -0.81 0.3 0.00] 10.44] 981 60.00 -50.09
24,0900 2408 N -1.70 0.38] 0.00) 10.50| 918 60.00 -50.82
24,0900 24,09 5} -1.27) 0.00 0.36 10.50, 9.59 60.00 -50.41]
24,9060 2491 5] 455 0.00 037 10.52 1553 50.00 -44.47)
24.8100| 248 N 433 0.39) 0.00] 10.52] 1525 60.00 -44.75
24.9980) 2500 L1 432 0.00] 0.37] 10.52] 152 60.00 -44.79
25,0020, 25.00 N 3.80 0.39 0.00 10.52 1471 60.00 -45.29)
25.0580] 2506 N 2299 0.39 0.00 10.52 3390 50.00 -26.10]
25,0380 2506 L 2243 0.00] 0.37] 10.52] 3334 60.00 -26.66
29.5700| 2957 N 347) 0.40) 0.00] 10.54] 1441 60.00 -45.59
29.5700| 2957 5} 3.50 0.00 0.41 10.54 1445 60.00 -45.55]
29.8820| 29.88 N -1.06] 0.40 0.00 10.54 9.88 50.00 —50.12|

Table 4: Quasi Peak table for CE from 150 kHz to 304Hz — Line & Neutral

Note:

QP EMI (dB:V/m) = QP Trace (dBV) + Cable (dB) + Transducer (dB/m) — Preamp (dB)

QP Margin (dB) = QP EMI (dBV/m) — Limit (dB&V/m)

AVERAGE EMI (dBV/m) = AVERAGE Trace (di/) + Cable (dB) + Transducer (dB/m) — Preamp (dB)
AVERAGE Margin (dB) = AVERAGE EMI (d®/m) — Limit (dBV/m)
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MID CHANNEL _CONTINUOUS TX
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Figure 7: CE graph from 150 kHz to 30 MHz using Pela detector - Neutral
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Figure 8: CE graph from 150 kHz to 30 MHz using Aveage detector - Neutral
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Figure 9: CE graph from 150 kHz to 30 MHz using Peladetector - Line
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Figure 10: CE graph from 150 kHz to 30 MHz using Aerage detector — Line
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Freq Freq (Max) Line [AVG) Trace Cable + Pulse limiter [ Transducer N Transducer L (AVG) EMI (AVG) Limit (AVG) Margin AVL
(MHz) (MHz) (dBuv) (dB) (dB) (dB) (dBuV) (dBuV) (dB)

0.2220 0.23 N 0413 1010 010 0.00) 1007 5257 -42.50
0.2300 0.23 u -0.05) 1010 0.00 0.06] 1042 5241 -42.29
0.5200 0.52 N -5.89 1010 010 0.00] 431 46.00 -41.69
0.5200 0.52 5] -5.68 1010 0.00 0.06] 448 46.00 -41.52
113740 137 u 1177 1023 0.00 0.22] 131 50.00 -51.31]
13.5620 13.56 N 481 1030 0.29 0.00) 1540 50,00 -34.60
13.5620 13.56 u 496 10.30) 0.00 0.25] 1551 50.00 -34.49
233260 2333 u -3.86) 1048 0.00 0.35] 6.97 50.00 -43.03
23.5060) 2351 N -812) 1049 038 0.00] 275 50.00 -47.25
24,9100 2491 N 304 1052 039 0.00) 1395 5000 -36.05
24.9100 2491 u 238 1052 0.00 0.37] 1376 5000 -36.24
24.9980) 2500 u 193 10.52 0.00 0.37] 1282 50.00 -3718
25,0020 2500 N 390 1052 039 0.00] 1481 50.00 -3519
250580 2506 N 2492 1052 039 0.00) 3583 5000 -1417
250580 2506 u 24.55 10.52 0.00 0.37] 3544 5000 -14.56
266660 2666 N -9.15) 1053 039 0.00] 177 50.00 -48.23
271220 2712 N -5.48 1053 039 0.00] 544 5000 -44.56
28,8000 2889 u -9.72 1054 0.00 0.40) 10 50.00 -48.78
29,0700 2907 N -2.75) 10.54 040 0.00) 818 50,00 -41.82

Table 5: Average table for CE from 150 kHz to 30 Mk — Line & Neutral

Freq Freq (Max) Line (QP) Trace Cable + Pulse limiter [ Transducer N Transducer L (QP) EMI (QP) Limit (QP) Margin
(MHz) (MHz) (dBuv) (dB) (dB) (dB) (dBuV) (dBuV) (dB)

0.2220 0.23 N 578 1010 010 0.00) 1598 6257 -46.59
0.2300 0.23 u 594 1010 0.00 0.06] 1611 6241 -46.30
0.5200 0.52 N -0.80) 1010 010 0.00] 9.40 56.00 -46.60
0.5200 0.52 5] -0.46] 1010 0.00 0.06] 9.70 56.00 -46.30
113740 137 u -6.01] 1023 0.00 0.22] 444 60.00 -55.56|
13.5620 13.56 N 16.01 1030 0.29 0.00) 2660 60.00 -3340
13.5620 13.56 u 1559 10.30) 0.00 0.25] 2614 60.00 -33.86
233260 2333 u 1.52 1048 0.00 0.35] 1235 60.00 -47 65
23.5060) 2351 N -0.81] 1049 038 0.00] 9.96 60.00 -50.04
24,9100 2491 N 582 1052 039 0.00) 16.73 60.00 -43.27
24.9100 2491 u 573 1052 0.00 0.37] 1661 60.00 4339
24.9980) 2500 u 5.27 10.52 0.00 0.37] 16.16 60.00 -43.84
25,0020 2500 N 641 1052 039 0.00] 1732 60.00 42568
250580 2506 N 2512 1052 039 0.00) 36.02 60.00 -23.98
250580 2506 u 24.99| 10.52 0.00 0.37] 3588 60,00 -2412
266660 2666 N -1.81] 1053 039 0.00] 9.10 60.00 -50.90
271220 2712 N 204 1053 039 0.00] 1296 60.00 -47.04
28,8000 2889 u -2.23 1054 0.00 0.40) 872 60.00 -51.28
29,0700 2907 N 448 10.54 040 0.00) 1542 60.00 -44.58

Table 6: Quasi Peak table for CE from 150 kHz to 30MHz — Line & Neutral

Note:

QP EMI (dB:V/m) = QP Trace (dBV) + Cable (dB) + Transducer (dB/m) — Preamp (dB)

QP Margin (dB) = QP EMI (dBV/m) — Limit (d&V/m)

AVERAGE EMI (dBV/m) = AVERAGE Trace (di/) + Cable (dB) + Transducer (dB/m) — Preamp (dB)
AVERAGE Margin (dB) = AVERAGE EMI (dB/m) — Limit (d&V/m)
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Figure 11: CE graph from 150 kHz to 30 MHz using Pak detector - Neutral
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Figure 12: CE graph from 150 kHz to 30 MHz using Aerage detector - Neutral
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Figure 13: CE graph from 150 kHz to 30 MHz using Pak detector - Line
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Figure 14: CE graph from 150 kHz to 30 MHz using Aerage detector — Line
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Freq Freq (Max) Line [AVG) Trace Cable + Pulse limiter [ Transducer N Transducer L (AVG) EMI (AVG) Limit (AVG) Margin AVL
(MHz) (MHz) (dBuv) (dB) (dB) (dB) (dBuV) (dBuV) (dB)

0.2500 0.25 N 0.74 1010 010 0.00) 1095 5175 -40.80
0.2500 0.24 u 0.34 1010 0.00 0.06] 10.51 5203 -41.52
0.5200 0.52 N -6.58) 1010 010 0.00] 362 46.00 4238
0.5200 0.52 5] -5.86] 1010 0.00 0.06] 4.30 46.00 -41.70
13.5580) 1356 u 649 1030 0.00 0.25] 1705 50.00 -3295
13.5620 13.56 N 6.51 1030 0.29 0.00) 17.10 50,00 -32.90
21,6700 2167 u -245) 1044 0.00 0.34] 8.33 50.00 -41.67
22.8940) 2290 u -8.76) 1047 0.00 0.35] 206 50.00 -47.94
23,6180 2362 u -9.10 1049 0.00 0.35] 175 50.00 -48.25
239330 2395 N -6.73 10.50 038 0.00) 4.15 5000 -45.85
24.9100 2491 N 312 1052 039 0.00) 1402 5000 -35.98
24.9100 2491 u 3.51 10.52 0.00 0.37] 14.39 50.00 -3561]
24,9980 2500 N 490 1052 039 0.00] 1581 50.00 -3419
250020 2500 u 448 1052 0.00 0.37] 1537 5000 -3463
250580 2506 N 2614 10.52 039 0.00) 3705 5000 -1295
25.0580) 2506 u 2618 10.52 0.00 0.37] 3707 50.00 1293
264380 2644 [E] -9.36) 1053 0.00 0.38] 155 5000 -48.45
271220 712 u -4.59 1053 0.00 0.39) 6.33 50.00 -43.67
27.2340) 723 N -9.22] 1053 039 0.00) in 50,00 -48.29

Table 7: Average table for CE from 150 kHz to 30 Mk — Line & Neutral

Freq Freq (Max) Line (QP) Trace Cable + Pulse limiter [ Transducer N Transducer L (QP) EMI (QP) Limit (QP) Margin QPL
(MHz) (MHz) (dBuv) (dB) (dB) (dB) (dBuV) (dBuV) (dB)

0.2500 0.25 N 6.30 1010 010 0.00) 17.00 61.75 -44.75
0.2500 0.24 u 6.30 1010 0.00 0.06] 1647 6203 -45.56
0.5200 0.52 N -1.70) 1010 010 0.00] 8.50 56.00 -47.50
0.5200 0.52 5] -0.91] 1010 0.00 0.06] 9.26 56.00 -46.74
13.5580) 1356 u 1783 1030 0.00 0.25] 2348 60.00 -31.52
13.5620 13.56 N 1780 1030 0.29 0.00) 23,50 60.00 -31.50
21,6700 2167 u 2.50 1044 0.00 0.34] 13.28 60.00 -16.72
22.8940) 2290 u -2.46) 1047 0.00 0.35] 8.36 60.00 -51.64
23,6180 2362 u -2.52) 1049 0.00 0.35] 833 60.00 -51.67
239330 2395 N -1.16] 10.50 038 0.00) 9.72 60.00 -50.28
24.9100 2491 N 5.5 1052 039 0.00) 16.75 60.00 -43.25
24.9100 2491 u 596 10.52 0.00 0.37] 1685 60.00 4315
24,9980 2500 N 7.50 1052 039 0.00] 1841 60.00 |
250020 2500 u 7.6 1052 0.00 0.37] 1815 60.00 -41.85
250580 2506 N 2635 10.52 039 0.00) 7.25 60,00 -22.75
25.0580) 2506 u 26,36 10.52 0.00 0.37] 31.25 60.00 -22.75
264380 2644 [E] -289 1053 0.00 0.38] 801 60.00 -51.99
271220 712 u 332 1053 0.00 0.39) 1423 60.00 -45.77
27.2340) 723 N -2.11] 1053 039 0.00) 8.2 60.00 -51.78

Table 8: Quasi Peak table for CE from 150 kHz to 304Hz — Line & Neutral

Note:

QP EMI (dB:V/m) = QP Trace (dBV) + Cable (dB) + Transducer (dB/m) — Preamp (dB)

QP Margin (dB) = QP EMI (dBV/m) — Limit (d&V/m)

AVERAGE EMI (dBV/m) = AVERAGE Trace (di/) + Cable (dB) + Transducer (dB/m) — Preamp (dB)
AVERAGE Margin (dB) = AVERAGE EMI (dB/m) — Limit (d&V/m)

5.3.1.6RESULT
Conducted Emissions from the EUT are within thecHjeal Limit line.
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5.3.2 RADIATED EMISSIONS
5.3.2.1TEST SPECIFICATIONS

Test Standard 47 CFR Ch. | (10-1-13 Ed), Part 15, Subpart C
RSS-Gen, Issue 4, Nov 2014, RSS 247 Issue 1 May 201
Test Procedure ANSI C63.4-2014;ANSI C63.10-2013
Frequency Range 9 kHz to 150 kHz to 30 MHz to 1 GHz to
150 kHz 30 MHz 1 GHz 26.5 GHz

Resolution Bandwidth 1 kHz 10 kHz 120 kHz 1 MHz

Video Bandwidth 3 kHz 30 kHz 300 kHz 3 MHz

Step size 400Hz 4 kHz 40 kHz 400 kHz

Pre Scan Measurement Time| 50ms 50ms 20ms 5ms

Final Measurement Time 1ls 1ls ls 1ls

Attenuation 10 dB 10 dB 10 dB 4 dB

Test Distance 3m 3m 3m 3m

Polarization Parallel & Perpendicular Horizontal and Vertical

Detector Average & Quasi Peak Quasi Peak & | Average

Average

Input Voltage 3.6V DC

Input Frequency NA

Temperature 22.1°C 22.1°C 23.6 °C 23.0°C

Humidity 51.6 % 51.6 % 57.8 % 58 %

Tested By Suresh. G.N Suresh. G.N Narendra Narendra

Test Date 20" Jun 2015 20Jun 2015 30May 2015 12 Jun 2015

5.3.2.2LIMITS

Standard Reference section Frequency range Limit (dBuV/m)te83 meter

47 CFR Ch. | (10-1-13 | 815.209 9 kHz to 490 kHz 128.51 to 93.80*

Ed), Part 15, Subpart C | 8.9 490 kHz to 1.705 MHz 73.80 to 62.97*

RSS-Gen, Issue 4, Nov | 8.10 1.705 MHz to 30 MHz 69.54

2014

Note: * Decreases with the logarithm of the freqoy

Standard Reference section Frequency range Limit (dBuV/m)talo
meter

47 CFR Ch. | (10-1-13 | 815.209 30 MHz to 88 MHz 29.54

Ed), Part 15, Subpart C 88 MHz to 216 MHz 33.06

RSS-Gen, Issue 4, Nov | 8.9 216 MHz to 960 MHz 35.56

2014 8.10 960 MHz to 1000 MHz 43.52

Standard Reference section Frequency range Limit (dBpV/m)te3
meter

47 CFR Ch. | (10-1-13 | §15.209 1000 MHz to 26.5 GHz 53.98

Ed), Part 15, Subpart C

RSS-Gen, Issue 4, Nov | 8.9, 8.10

2014
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5.3.2.3TEST SETUP

Figure 15: Typical test setup for Radiated Emissionest

5.3.2.4TEST PROCEDURE

The test procedure is in accordance with ANSI C&@B44 & ANSI C63.10-2013.The Radiated Emission test
was performed inside a Semi-Anechoic chamber. THE #as placed on a 0.8meter height non-metallitetab
for the frequency range below 1GHz and 1.5 metgyhheron-metallic table for the frequency range\abo
1GHz. The test setup was placed on a rotatingtéunie to enable 0 to 360 degree rotation.

The EUT was placed 3 meter away from the receiginggnna for the radiated emission measurementein th
frequency range 9 kHz to 30MHz and 1GHz to 26.5 @Hd at 10 meter distance for the measuremenkein t
frequency range 30MHz to 1GHz. The receiving artewas mounted on an antenna mast to enable height
variation from 1 to 4 meter above the ground plianehe frequency range 30 MHz to 1 GHz & 1 to 2endor
frequency range 1 GHz to 26.5 GHz. A tunable baaject filter offering an attenuation 40 dB (appjowas
used to attenuate the intentional band duringebeng.

The radiated emission measurement test system erdgyered through software as per standard. Pre-sca
(Peak) was taken at different angle of EUT at 2i2§ree step, by rotating the turn table from 060 8egree
and by varying the antenna height from 1 to 4 mieteoth vertical and horizontal polarization fr@&d MHz to

1 GHz & 1 to 2 meter for 1 GHz to 26.5 GHz and argllel & perpendicular orientation for 9 kHz to BHz
(using a loop antenna) with fixed height at 1 metdre measurement was carried out in max hold naode
maximum amplitude of radiated emissions from theTBEMas plotted in graph. The predominant peaks at
various frequencies, which are closer to limit lwere identified using peak search option and disfehe
Quasi-peak measurement was carried out for thedliBequencies for the frequency range 30MHz to AGH
The average measurement was carried out for tieel lisequency in the range of 1 GHz to 26.5 GHz.
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5.3.2.5MEASUREMENT GRAPHS / DATA
LOW CHANNEL CONTINUQOUS TX
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Figure 16: RE graph from 9 kHz to 90 kHz using aveage detector — Parallel
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Figure 17: RE graph from 110 kHz to 490 kHz using @erage detector - Parallel
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Figure 18: RE graph from 9 kHz to 30 MHz using pealdetector — Parallel
Freq Freq (Max) Pol EUT Ttbl Agl | (QP) Trace Cable Transducer (QP) EMI Limit (QP) Margin
{MHz) {MHz) {deg) {dBuv) (dE) (dB) {dBuV/m) | (dBuV/m) (dE)
0.01 0.01 v 136.90 42.06 015 2873 7094 126.89 -55.95
045 045 W 28830 35.87 0.1 1750 5358 04.48 -40.90
Table 9: Quasi Peak table for RE from 9 kHz to 30 Miz - Parallel
150.00
140.00
—_—
12000 7
A
100.00;
E’? 8000
% o M M/\_—\NMN“’\W\/‘W\,V
4000
2000
-0.00:
-10.00
0.009 0010 0.090
Freq (MHz)
(AVG) EMI (V) LIMIT
Figure 19: RE graph from 9 kHz to 90 kHz using aveage detector — Perpendicular
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Figure 20: RE graph from 110 kHz to 490 kHz using @erage detector - Perpendicular
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Figure 21: RE graph from 9 kHz to 30 MHz using peakdetector — Perpendicular
Freq Freq (Mazx) Pol EUT Tthl Agl | (QP) Trace Cable Transducer (QP) EMI Lirmnit {QP) Margin
{MHz) {MHz) (deg) {dBuV) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
0.01 0.01 W 13690 42.06 015 2873 70.94 126.89 -55.95
0.45 0.45 W 28830 3587 0.1 17.50 53.58 04.48 -40.90
Table 10: Quasi Peak table for RE from 9 kHz to 30/Hz - Perpendicular
Report Number: OFP 1522ITE105-A EMC TEST REPORT Pag 28 of 65

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET

WIPRO

Applying Thought

60.0(

500

00
=
=
=
2
2 200
)
g
&
2 ' L Moty
£ 200 Ly
: M

100 A e A B

| W PAWA WAN (VAP e

0.0

100

3000 100.00 100000
Freq (MHz)
(PEAK) EMI (H) FCC Limit

Figure 22: RE graph from 30 MHz to 1 GHz using pealdetector - Horizontal polarization
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Figure 23: RE graph from 30 MHz to 1 GHz using pealdetector - Vertical polarization
Report Number: OFP 1522ITE105-A EMC TEST REPORT Pag 29 of 65

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET

WIPRO

Applying Thought

Freq Freq (Mazx) Pol EUT Tthl Agl Twr Ht (QP) Trace Cable Preamp Transducer (QP) EMI Lirnit (QP) Margin
(MHz) (MHz) (deg) (cm) (dBpV) (dB) (dB) (dB) (dBpV/m) (dBpV/m) (dB)
34.24 3433 H 41.10 101.00 19.28 1.20 3220 9.94 -1.78 29.54 -3132
34.24 34.06 Vi 136.10 183.00 19.59 1.19 3220 9.96 -147 29.54 -31.01
38.24 38.20 H 257.20 286.00 221 1.28 3220 1043 172 2954 -27.82
38.24 38.28 Vi 10.30 149.00 22,04 1.28 3220 10.44 1.56 29.54 -27.98
64.00 63.88 H 240.90 362.00 20.55 152 3216 9.48 -0.51 29.54 -30.05
64.00 64.00 Vi 159.80 315.00 2078 152 3216 9.47 -0.30 29.54 -29.84
74.00 73.98 H 167.50 100,00 2217 1.74 3214 8.58 0.35 29.54 -29.18
74.00 7397 Vi 81.30 285.00 2230 1.74 3214 8.58 0.48 29.54 -29.06
144.92 14482 H 61.60 191.00 2175 237 32.05 1097 3.03 33.06 -30.03
144,92 144.94 V] 83.00 144.00 2170 237 32.05 1097 3.00 33.08 -30.06

Table 11: Quasi Peak table for RE from 30 MHz to IGHz
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Figure 24: RE graph from 1 GHz to 6 GHz using averge detector - Horizontal polarization
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Figure 25: RE graph from 1 GHz to 6 GHz using averge detector - Vertical polarization

Freq Freq TwrHt | Pol EU;‘I"g':'th ('I'Ar\efsg Transducer Preamp Cable (AVG) EMI Limit IE/I'Z\:;%
(MHz) | (MHz) (Max) (cm) (deg) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBV/m) (dB)
2401.6 2401.22 100 v 42 55.16 243 3144 2.6 50.62 53.98 -3.36
4802.4 4802.4 100 H 141.6 37.2 2847 28.66 3.66 40.66 53.98 -13.32
4802.4 4853.19 111 v 1941 25.86 2845 28.57 3.69 29.44 53.98 -24.54

Table 12: Average Table for RE from 1 GHz to 6 GHz

1004

Flectric Field Strength (dBpti/m)

6000.00 1000000 18000.00
Freq (MHz)
(AVG)EMI (H) AVG LIMIT

Figure 26: RE graph from 6 GHz to 18 GHz using Aveage Detector - Horizontal polarization
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Figure 27: RE graph from 6 GHz to 18 GHz using Aveage Detector - Vertical polarization

Freq Freq (Max) Pol EUT Tthl Agl Twr Ht (AVG) Trace Cable Transducer Preamp (AVG) EMI Limit [AVG) Margin
(MHz) (MHz) (deg) (em) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBpV/m) (dB)
5974.40 598348 H 188.20 200.00 3483 421 32.54 28.30 43.28 53.98 -10.70
698560 5998.90 V] 7250 200,00 ELE 421 3259 2830 4298 53.98 -11.00
1464360 14847 55 V] 23910 100.00 29.85 6,60 3813 28.20 47.38 53.98 -6.60
14957.20 1507260 H 21130 100.00 2964 6.68 /.01 3823 711 53.98 -B87

Table 13: Average Table for RE from 6 GHz to 18 GHz
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Figure 28: RE graph from 18 GHz to 26.5 GHz using ®erage Detector - Horizontal polarization
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Figure 29: RE graph from 18 GHz to 26.5 GHz using #erage Detector - Vertical polarization
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Figure 30: RE graph from 9 kHz to 90 kHz using Aveage Detector — Parallel
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Figure 31: RE graph from 110 kHz to 490 kHz using #&erage Detector - Parallel
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Figure 32: RE graph from 9 kHz to 30 MHz using PealDetector — Parallel
Freq Freq (Mazx) Pol EUT Ttbl Agl | (QP) Trace Cable Transducer (QP) EMI Lirnit (QP) Margin
(MHz) (MHz) (deg) (dBuV) (dB) (dB) (dBpVi/m) (dBpV/m) (dB)
0.01 0.01 W 13690 42.06 015 2873 70.94 126.89 -55.95
0.45 0.45 W 288.30 3587 0.21 17.50 53.58 04.48 -40.90
Table 14: Quasi Peak table for RE from 9 kHz to 3MHz - Parallel
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Figure 33: RE graph from 9 kHz to 90 kHz using Aveage Detector — Perpendicular
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Figure 34: RE graph from 110 kHz to 490 kHz using &erage Detector - Perpendicular
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Figure 35: RE graph from 9 kHz to 30 MHz using PealDetector — Perpendicular

Freq Freq (Ma:x) Pol EUT Ttbl Agl | (QP) Trace Cable Transducer (QP) EMI Lirnit (QP) Margin
(MHz) (MHz) (deg) (dBpV) (dB) (dB) (dBpY/m) (dBuY/m) (dB)
0.01 0.01 V] 136.90 42.06 015 2873 70.94 126.89 -55.95
045 045 V] 288.30 35.87 0.2 17.50 53.58 94.48 -40.90

Table 15: Quasi Peak table for RE from 9 kHz to 30/Hz — Perpendicular
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Figure 36: RE graph from 30 MHz to 1 GHz using PealDetector - Horizontal polarization
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Figure 37: RE graph from 30 MHz to 1 GHz using PealDetector - Vertical polarization

Freq Freq (Max) Pol EUT Ttbl Agl | TwrHt (QP) Trace | Transducer Cable Preamp (QP) EMI FCCLimit | FCC Margin

{MHz) (MHz) (deg) {cm) (dBuVY) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
32.28 32.28 H 3240 267.00 2264 10,09 116 3253 137 39.08 -37.71
36.20 36.23 H 146.40 255.00 2256 10.10 123 3252 137 39.08 311
207.70 207.74 H 168,30 297.00 240 1275 286 3210 591 43.52 -3761
759.25 759.32 V| 79.60 400.00 22566 2090 532 3164 17.24 4644 -29.20

Table 16: Quasi Peak Table for RE from 30 MHz to IGHz
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Figure 38: RE graph from 1 GHz to 6 GHz using Averge Detector - Horizontal polarization
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Figure 39: RE graph from 1 GHz to 6 GHz using Averge Detector - Vertical polarization
Freq Freq (Max) Fol TwrHt | EUT TtBlAgl | [AVG) Trace | Transduce Freamp Calle TANGHEMT | AwgLimit | [ANG) Margin
) ihitiz) femi deq) {Duiv) 8] (L] (L] (@aim) | [ EL)
HB000] Aol _H 000 ERG 338 325 _32m Ly _L938 3358 M
1440 B0 FLETE: L R 27550 5135 3§ .37} 1-6!.r 4863 )
458320 488320 H L 15580 434 A i8.51 3,70} 44,55 33595 830
458360 455360 ¥ 111008 153200 414 20450 2350 1.0 46,05 3354 -1.9G
Table 17: Average Table for RE from 1 GHz to 6 GHz
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Figure 40: RE graph from 6 GHz to 18 GHz using Aveage Detector - Horizontal polarization
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Figure 41: RE graph from 6 GHz to 18 GHz using Aveage Detector - Vertical polarization

Freq Freq (Max) Pol Twr Ht EUT Ttbl Agl | (AVG) Trace Cable Transducer Preamp (AVG) EMI Limit (AVG) Margin

(MHz) (MHz) (em) (deg) (dBpv) (dB) (dB) (dB) (dBpV/m) (dBuV/m) (dB)
6978.00 6992.68 V] 100.00 232.20 3438 421 3257 2830 42.86 5398 -1112
6980.00 6717.73 H 100.00 23310 ErN 416 3180 2833 4040 5398 -13.58
732480 743416 H 200.00 23390 2852 438 3296 28.80 37.06 5398 -16.92
732480 731397 V] 200.00 13090 283 435 3291 2873 36.88 5398 -17.10
9766.40 9959.18 H 100.00 190.80 283 5.09 3642 2810 4175 5398 -12.23
9766.40 10170.56 V] 100.00 35380 28.55 513 36.74 2812 4230 5398 -11.68

Figure 42: Average Table for RE from 6GHz to 18 GHz
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Figure 43: RE graph from 18 GHz to 26.5 GHz using Rerage Detector - Horizontal polarization
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Figure 44: RE graph from 18 GHz to 26.5 GHz using #erage Detector - Vertical polarization
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Figure 45: RE graph from 9 kHz to 90 kHz using Aveage Detector — Parallel
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Figure 46: RE graph from 110 kHz to 490 kHz using #&erage Detector - Parallel
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Figure 47: RE graph from 9 kHz to 30 MHz using PealDetector — Parallel
Freq Freq (Max) Pol EUT Ttbl Agl | (QP) Trace Cable Transducer (QP) EMI Limit (QP) Margin
(MHz) (MHz) (deg) (dBuV) (dB) (dB) (dBpV/m) (dBpV/m) (dB)
001 001 W 136.80 42.06 015 2873 70.94 12689 -55.495
045 045 W 288.30 35.87 0.21 17.50 53.58 04.48 -40.90
Table 18: Quasi Peak table for RE from 9 kHz to 3MHz - Parallel
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Figure 48: RE graph from 9 kHz to 90 kHz using Aveage Detector — Perpendicular
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Figure 49: RE graph from 110 kHz to 490 kHz using &erage Detector - Perpendicular
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Figure 50: RE graph from 9 kHz to 30 MHz using PealDetector — Perpendicular

Freq Freq (Ma:x) Pol EUT Ttbl Agl | (QP) Trace Cable Transducer (QP) EMI Lirnit (QP) Margin
(MHz) (MHz) (deg) (dBpV) (dB) (dB) (dBpY/m) (dBuY/m) (dB)
0.01 0.01 V] 136.90 42.06 015 2873 70.94 126.89 -55.95
045 045 V] 288.30 35.87 0.2 17.50 53.58 94.48 -40.90

Table 19: Quasi Peak table for RE from 9 kHz to 30/Hz - Perpendicular
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60.00

50.00

40.00

30.00

Elactric Field Strength (dBpW/m)

Lo
20.00 - ,HFMAWW
10.00 RN VY ‘WW
Wwwvmﬁm”’ CUAAA I
WWWMWWW
(PEAK) EMI (H) e FCC Limit
Figure 51: RE graph from 30 MHz to 1 GHz using PealDetector - Horizontal polarization
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Figure 52: RE graph from 30 MHz to 1 GHz using PealDetector - Vertical polarization

1000.00

FCC Limit.

Freq Freq (Max) Pol EUT Tibl Agl Tur Ht (QP) Trace Cable Preamp Transducer (QP) EMI FCC Limit | (QP) Margin FCC
[MHz) (MHz) (deg) {em) (dBuY) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1348 4844 Y 1790 14500 PERL] 141 3220 1009 4 4000 -31.56
Table 20: Quasi Peak Table for RE from 30 MHz to IGHz
70,
60.l
50,
g 40,
5 30 A
g 20
10.
0.
-10
1000.00 6000.00
Freq (MHz)
(AVG)EMI (H) AVG Limit

Figure 53: RE graph from 1 GHz to 6 GHz using Averge Detector - Horizontal polarization
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Electric Field Strength (dByv/m)

1000.00 6000.00
Freq (MHz)
(AVG) EMI (V) AVG Limit
Figure 54: RE graph from 1 GHz to 6 GHz using Averge Detector - Vertical polarization
Freq Freq (Max) Twr Ht Pol EUT Ttbl Agl | (AVG) Trace | Transducer Preamp Cable (AVG) EMI Avg Limit | (AVG) Margin
(MHz) (MHz) (cm) (deg) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)

4964 .80 4964 80 100,00 H 122.50| 35,60 2843 28.36 3.75 3941 53.98) -14.57)

4964.80 4964.80 100.00 V] 262.50 33.98] 2843 28.36] 375 37.79) 53.98] -16.19)

5800.00 5639.57 10000 H 246.60[ E.?2| 2921 233?| 3.89| 30.46| SB.BSE -23.52

Table 21: Average Table for RE from 1 GHz to 6 GHz
100
90.4
B0
704
e
E 50.
E 404 P ——
30.
20
10.
0.
6000.00 10000.00 18000.00
Freq (MHz)
(AVG)EMI (H) AVG LIMIT
Figure 55: RE graph from 6 GHz to 18 GHz using Aveage Detector - Horizontal polarization
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100

Electric Field Strength (dByv/m)

6000.00 10000.00 18000.00
Freq (MHz)
(AVG) EMI (V) AVG LIMIT

Figure 56: RE graph from 6 GHz to 18 GHz using Aveage Detector - Vertical polarization

Freg Freq (Mazx) Pol EUT Ttbl Agl Twr Ht (AVG) Trace Cable Transducer Preamp (AVGE) EMI AVG Limit | (AVG) Margin
(MHz) (MHz) (deg) (cm) (dBpV) (dB) (dB) (dB) (dBpV/m) (dBpV/m) (dB)
6978.40 6995.88 V] 10.80 100.00 34.43 4.21 32.58 28.30 42.92 53.98 -17.08
G987.60 G985.50 H 106.80 100.00 34.83 4.21 32.55 28.30 43.28 53.98 -16.72
7446.40 744715 H 13430 100.00 38.71 4.38 32.97 28.81 47.26 53.98 -12.74
14824.80 14267.76 H 276.70 200.00 3031 6.22 3835 2851 46.27 53.98 -13.73
14976.00 1484245 V 267.50 100.00 3011 6.60) 3912 28.21 4763 53.98 -12.37

Table 22: Average Table for RE from 6 GHz to 18 GHz

7001

60.0f

w
8
=

.
&
=

Elactric Field Strength (dBpW/m)

/‘\MW

w
s
=

200

0.0
18000.00 2650000
Freq (MHz)
(AVG) EMI (H) g Limit

Figure 57: RE graph from 18 GHz to 26.5 GHz using ®erage Detector - Horizontal polarization
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Figure 58: RE graph from 18 GHz to 26.5 GHz using #erage Detector - Vertical polarization

5.3.2.6RESULT
Radiated Emissions from the EUT are within the geclimit line.
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5.3.3 EMISSIONS IN RESTRICTED FREQUENCY BANDS
5.3.3.1TEST SPECIFICATION

Test Standard 47 CFR Ch. | (10-1-13 Ed), Part 15, Subpart C,i@e&15.205

RSS-Gen, Issue 4, Nov 2014
Test Procedure ANSI C63.10-2013
Frequency Range 9 kHz to 150 kHz to 30 30 MHz to 1 GHz to

150 kHz MHz 1 GHz 26.5 GHz
Resolution Bandwidth 1 kHz 10 kHz 120 kHz 1 MHz
Video Bandwidth 3 kHz 30 kHz 300 kHz 3 MHz
Step size 400 Hz 4 kHz 40 kHz 400 kHz
Pre Scan Measurement Time 50 ms 50 ms 20 ms 5ms
Final Measurement Time 1s 1ls 1ls 1ls
Attenuation 10 dB 10 dB 10 dB 4 dB
Test Distance 3m 3m 3m 3m
Polarization Parallel & Perpendicular Horizontal and Vertical
Detector Quasi Peak & Average Quasi Peak & | Average

Average
Input Voltage 3.6 VDC
Input Frequency NA
Temperature 22.1°C 22.1°C 23.6 °C 23.0°C
Humidity 51.6 % 51.6 % 57.8 % 58.0 %
Tested By Suresh. G.N Suresh. G.N Narendra Narendra
Test Date 20" Jun2015 20Jun.2015 30May 2015 1% Jun2015
5.3.3.2LIMITS
Standard Reference section Frequency range Limit (dBuV/m)te3 meter
47 CFR Ch. | (10-1-13| 815.209, 815.205 | 9 kHz to 490 kHz 128.51 to 93.80*
Ed), Part 15, Subpart C| 8.9 490 kHz to 1.705 MHz | 73.80 to 62.97*
RSS-Gen, Issue 4, Nov| 8.10 1.705 MHz to 30 MHz 69.54
2014
Note: * Decreases with the logarithm of the freqay
Standard Reference section Frequency range Limit (dBpV/m)talO meter
47 CFR Ch. | (10-1-13| 815.209, 815.205 | 30 MHz to 88 MHz 29.54
Ed), Part 15, Subpart C 88 MHz to 216 MHz 33.06
216 MHz to 960 MHz 35.56

RSS-Gen, Issue 4, Nov| 8.9 960 MHz to 1000 MHz | 43.52
2014 8.10

Standard

Reference section

Frequency range

Limit (dBpV/m)teéB meter

47 CFR Ch. 1 (10-1-13
Ed), Part 15, Subpart C
RSS-Gen, Issue 4, Nov
2014

815.209, 8§15.205

8.9
8.10

1000 MHz to 26.5 GHz

53.98
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5.3.3.3TEST SETUP
Refer Section 5.3.2.3 for test setup.

5.3.3.4TEST PROCEDURE

Refer Section 5.3.2.4 for test procedure.

5.3.3.5MEASUREMENT GRAPHS/DATA
Refer Section 5.3.2.5 for the graphs and data.

5.3.3.6RESULTS
Radiated Emissions from the EUT in the restrictedds of operation is within the specified limitdin
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5.3.4 6 DB BANDWIDTH MEASUREMENT

5.3.4.1TEST SPECIFICATION

Test Standard 47 CFR Ch. | (10-1-13 Ed), Part 15, Subpart C,
RSS 247 Issue 1 May 2015
Resolution Bandwidth 100 kHz
Video Bandwidth 300 kHz
Sweep Time Auto
Test Mode Conducted
Detector Peak
Input Voltage 3.6 VDC
Input Frequency NA
Temperature 21.0 °C
Humidity 54.0 %
Tested By Narendra
Test Date 229 June 2015
5.3.4.2LIMITS
Standard Reference Frequency Limit (min. 6 dB
section range Bandwidth)
47 CFR Ch. | (10-1-13 Ed), Part 15, Subpart € §5(3) (2) | 2400 MHz to > 500 kHz
RSS 247 Issue 1 May 2015 5.2 (1) 2483.5 MHz
5.3.4.3TEST SETUP
Laptop
) EUT ) Spectrum
NC 2400
DC ( ) Analyzer
Power
Supply

Figure 59: Typical test setup for Conducted RF measements

5.3.4.4TEST PROCEDURE

The Conducted test was performed using the Spednatyzer. Measurements were done as per the “85807
D01 DTS measurement Guidance v03r02”. The RF outpuhe EUT was connected to the input port of

Spectrum analyzer. Captured the data from spectmatyzer and compared with the limits specifiedhie

standard.
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5.3.4.5SMEASUREMENT GRAPHS/DATA
LOW CHANNEL CONTINUQOUS TX

Averages: 100 | |

Ref 20.65 dBm #Atten 25 dB
#Peak

Log

10

dB/

o

10.65
dB

Center 2.401 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10 ms (1001 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
1.2171 MHz xdB 600 dB

Transmit Freg Errar B.2585 kHz
» dB Bandwidth 609.909 kHz

Figure 60: 6 dB Bandwidth measurement for Low Chanel

MID CHANNEL CONTINUOUS TX

Averages: 100 | |
Ref 20.65 dBm #Atten 25 dB
#Peak
Log
10 4 -
dB/
Offst
0.65
dB
Center 2.442 GHz Span 5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10 ms (1001 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
1.3054 MHz w dB 6.00 dB
Transmit Freg Error 2.148 kHz
% dB Bandwidth 617.399 kHz

Figure 61: 6 dB Bandwidth measurement for Mid Chanel

Report Number: OFP 1522ITE105-A EMC TEST REPORT Pag 51 of 65

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET

WIPRO

Applying Thought

HIGH CHANNEL CONTINUOUS TX

Averages: 100 | |
Ref20.65 dBm #Atten 25 dB
#Peak
Log > <
10
dB/ M____,-/Q‘
0.65
dB
Center 2.482 GHz Span 5 MHz
#Res BYW 100 kHz #WVBW 300 kHz Sweep 10 ms (1001 pts)
QOccupied Bandwidth Oce BW % Puwr 99.00 %
13177 MHz w dB 5.00 dB
Transmit Freg Error 4.482 kHz
 dB Bandwidth 608.133 kHz

Figure 62: 6 dB Bandwidth measurement for High Chanel

5.3.4.6RESULT

The 6 dB Bandwidth for all the channels were folngher than 500 kHz. Refer below table for consukd
data.

Channel Frequency (MHz) | Recorded value (kHz) Limit(kHz) Result
LOW 609.909 >500 PASS
MID 617.399 >500 PASS
HIGH 608.133 >500 PASS
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5.3.5 MAXIMUM CONDUCTED OUTPUT POWER
5.3.5.1TEST SPECIFICATION

Test Standard 47 CFR Ch. | (10-1-13 Ed), Part 15, Subpart C
RSS-247 Issue 1, May 2015
Sweep Time Auto
Attenuation 10 dB
Test Mode Conducted
Detector Peak
Input Voltage 3.6 VDC
Input Frequency NA
Temperature 21.0°C
Humidity 54.0 %
Tested By Narendra
Test Date 239 June 2015
5.3.5.2LIMITS
Standard Reference section Frequency range Limit
47 CFR Ch. | (10-1-13 Ed), Part 15, Subpart €15.247 (a) (3) 2400 MHz to <30dBm
RSS 247 Issue 1 May 2015 5.4 (4) 2483.5 MHz (Aw)
5.3.5.3TEST SETUP
Laptop
EUT L Spectrum
DC | (NC 2400) Analyzer
Power i
Supply

Figure 63: Typical test setup for Conducted RF measements

5.3.5.4TEST PROCEDURE

A Broadband Peak RF Power meter is used for oygputer measurement. Measurements were done as per
Section 9.1.2 (Method PKPM1) of KDB “558074 D01 Diiifeasurement Guidance v03r02”. The RF output of
the EUT was connected to the input port of powetemand the result is captured.

Report Number: OFP 1522ITE105-A EMC TEST REPORT Pag 53 of 65
Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.




TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET

WIPRO

Applying Thought

5.3.5.5SMEASUREMENT GRAPHS / DATA

Instrument ;: U2021XA (MY54390014)
Measurement : 1
Channel A Peak 2401MHz

0 6 5

1 4 dBm

Figure 64: Output Power for Low Channel

Instrument : U2021XA (MY54390014)
Measurement : 1
Channel A Peak 2442MHz

9 1 7

- '9 5 dBm

Figure 65: Output Power for Mid Channel

Instrument : U2021XA (MY54390014)
Measurement : 1

Channel A Peak 2482MHz
OFS

1 . 6 7 Max : 1

1. 7 1 dBm

Figure 66: Output Power for High Channel
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5.3.5.6TEST RESULT:

Maximum conducted output power for all channelswighin the specified limits. Refer below table for
consolidated data.

Channel Frequency | Peak Conducted Output Limit (dBm) Result
(MH2) Power(dBm)

LOW 2.14 30 PASS
MID 1.95 30 PASS
HIGH 1.71 30 PASS

Note: EUT was operated with 100% duty cycle
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5.3.6 POWER SPECTRUM DENSITY
5.3.6.1TEST SPECIFICATION

47 CFR Ch. | (10-1-13 Ed), Part 15, Subpart C
Test Standard RSS-247 Issue 1, May 2015
Frequency Range 2400 MHz to 2483 MHz
Resolution Bandwidth 10 kHz
Video Bandwidth 30 kHz
Sweep Time Auto
Test Mode Conducted
Detector Peak
Input Voltage 3.6 VDC
Input Frequency NA
Temperature 21.0 °C
Humidity 54.0 %
Tested By Narendra
Test Date 22" June 2015
5.3.6.2LIMITS
Standard Reference section Frequency range Limit
47 CFR Ch. | (10-1-13
Ed), Part 15, Subpart C | 212-247 (€) 2400 MHZ 10 24835 | _guo oo
RSS-247, Issue 1, May | g 5 MHz = y
2015 '
5.3.6.3TEST SETUP
Laptop
EUT ‘ N Spectrum
NC 2400
DC | ( ) Analyzer
Power i
Supply

Figure 67: Typical test setup for Conducted RF measements

5.3.6.4TEST PROCEDURE

The Conducted test was performed using the Speanatyzer. Measurements were done as per KDB “56807
D01 DTS measurement Guidance v03r02”. The RF outpuhe EUT was connected to the input port of
Spectrum analyzer using an attenuator. Captureddtaefrom spectrum analyzer and compared witHirtties
specified in the standard.
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5.3.6.5MEASUREMENT GRAPHS / DATA

Ref 7.63 dBm
#Samp

Log

10

dB/

Ofist

0.65

dB

PAvy
100

M1 52
53 FC

Center 2.401 GHz
#HRes BW 10 kHz

Aftten 70 dB

#VBW 30 kHz

Mkr1 2.40119Z2 GHz
-3.082 dBm

Span 3 MHz
Sweep 81.9 ms (1001 pts)

Figure 68: Measurement for Low Channel

Ref 7.65 dBm
#Samp

Log

10

dB/

Ofist

0.65

dB

PAwvy M
100

M1 S2

53 FC

Center 2.442 GHz
#HRes BW 10 kHz

Atten 20 dB

#VBW 30 kHz

Mkr1 2.441630 GHz
4.753 dBm

Span 3 MHz
Sweep 81.9 ms (1001 pis)

Figure 69: Measurement for Mid Channel
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5.3.6.6RESULT

Ref 7.65 dBm
#Samp

Log

10

dB/

Offst

0.65

dB

P Auwrg
100

M1 S2
S3 FC

Center 2.482 GHz
#Res BW 10 kH=z

Atten 20 dB

#WYBW 30 kHz

Mkr1 2.452003 GHz
4.205 dBm

Span 5 MHz
Sweep 81.9 ms (1001 pts)

Figure 70: Measurement for High Channel

Power Spectral Density for all channels are withim specified limit. Refer below table for consalied result.

Channel Recorded value Calculated Value Limit (dBm/3 Result
(dBm/10 kHz) (dBm/3 kHz) kHz)
LOW -3.023 -8.253 8 PASS
MID -4.753 -9.983 8 PASS
HIGH -4.205 -9.435 8 PASS
Note: Bandwidth correction Factor = 10log (3 KHzKH)
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5.3.7 RADIO FREQUENCY POWER IN ANY 100kHz BANDWIDTH OUTSIDE
THE INTENTIONAL BAND

5.3.7.1TEST SPECIFICATION

Test Standard 47 CFR Ch. | (10-1-13 Ed), Part 15, Subpart C
RSS-247 Issue 1, May 2015
Frequency Range 20 MHz to 26.5 GHz
Resolution Bandwidth 100 kHz
Video Bandwidth 300 kHz
Sweep Time Auto
Test Mode Conducted
Detector Peak
Input Voltage 3.6 VDC
Input Frequency NA
Temperature 21.0°C
Humidity 54.0 %
Tested By Narendra
Test Date 239 June 2015
5.3.7.2LIMITS
Standard Reference section | Frequency range Limit
47 CFR Ch. | (10-1-13| §815.247 (d) 2400 MHz to 2483.5 MHz -20 dB in any kB{r band
Ed), Part 15, Subpart C outside the Intentional band
RSS-247 Issue 1, May | 5.5
2015

5.3.7.3TEST SETUP

Laptop
EUT Spectrum
DC (NC 2400) Analyzer
Power
Supply

Figure 71: Typical test setup for Conducted RF measurements

5.3.7.4TEST PROCEDURE

The Conducted test was performed using the Speanatyzer. Measurements were done as per Secti8n 11
of KDB “558074 D01 DTS measurement Guidance vO3rd2ie RF output of the EUT was connected to the
input port of Spectrum analyzer using an attenu&aptured the data from spectrum analyzer and apsdp
with the limits specified in the standard
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5.3.7.5MEASUREMENT GRAPHS / DATA

LOW CHANNEL

Ref 10.65 dBm
Peak

Log

10

dB/

Offst

0.65

dB

M1 52

#Atten 20 dB

53 FC

Start 20 MHz
#Res BW 100 kHz

EVEW 300 kHz

Sweep 101.5 ms (1001 pts)

Stop 1 GHz

Figure 72: Spurious Emissions from 20 MHz to 1 GHz

Mkr1 2403 GHz I

Rel 1085 dBrm
PFaak

Log

10

di

Offsa

0UES

FAMen 20 d8

7

2.55% dBm

Stant 1 GHrz
ERes BW 100 kHz
Bl adar Tracs
1 L]
2 e

dil |
=0 W S ,

EVEW 300 kHz

Trps ®, Aasin
Feaag =A0R EHE
Fiag 7ENT GHE

Sweep 2.642 = (1001 pis}

Stop 76.5 GHz

A it ds
FE bE
A A0 dB

Figure 73: Spurious Emissions from 1 GHz to 26.5 GH
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MID CHANNEL

Ral 10.6% diim
Peak

#Anen 20 48

Starl 20 MHz
GRes BW 100 kHz

FVEW 300 kHz

Stop 1 GHx
Sweep 101.5 ms (1001 pis)

Figure 74: Spurious Emissions from 20 MHz to 1 GHz

Ral 10.6% diim
Peak

Start 1 GHz
SRes BW 100 kHz

[*FT ] Taita
1 n
n

#Anen 20 dB

Mkr1 2458 GHr
24575 dBm

@

Log

10

dif

Offst =

.65

dB

e J -—.I.-- B I
= S N’y P SN S

Stop 6.5 GHz
FUEW 300 kHz Swonp FE642 & (1001 pis)
X st Arpitide
7 454 GHr 025 #Bm
7,324 GHg 3321 48w

Figure 75: Spurious Emissions from 1 GHz to 26.5 GH
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HIGH CHANNEL

Hel 1063 dEEm EXnlen 30 dB
Peak

Log

i 1o}

=110

Oill=a

OES

=11

M1 52
53 PC™

Star 30 MHz Stop 1 GFz
ERes BW 100 kHre EWEW 300 kHz Sweep 1075 m= (1001 g

Figure 76: Spurious Emissions from 20 MHz to 1 GHz

Mla? ¥A452 GHe I

Hel 1065 dEEm EAaten 0 dB -353.35 difirn
Femk
Log L
10
dBy
[4F[ L2} .
065 "T :
dil
Start 1 GH: Stop PS5 GHz
ERes BW 100 kHz FWEVW 300 kHz Swoep 2.602 u (1001 pi=)
LEEY Tra i Typa M ks AT il &
¥ R Frag = ST b T Tl B =
1 Cn Fraa s T 3.3 GBm

Figure 77: Spurious Emissions from 1 GHz to 26.5 GH

5.3.7.6RESULT

Radio frequency power in any 100 kHz bandwidth idetshe intentional band is below -20dB from theiea in
all channels.
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5.3.8 OPERATING BAND EDGE MEASUREMENT

5.3.8.1TEST SPECIFICATION

47 CFR Ch. | (10-1-13 Ed), Part 15, Subpart C
Test Standard RSS-247 Issue 1, May 2015
Frequency Range 2400 MHz to 2483.5 MHz
Resolution Bandwidth 100 kHz
Video Bandwidth 300 kHz
Span 2 MHz
Test Mode Conducted
Detector RMS
Input Voltage 3.6 VDC
Input Frequency NA
Temperature 21.0 °C
Humidity 54.0 %
Tested By Narendra
Test Date 22 June 2015
5.3.8.2LIMITS
Standard Reference section Frequency range Limit
47 CFR Ch. 1 (10-1-13 | 815.247 (d) 2400 MHz to 2483.5 | 30dB below the maximum
Ed), Part 15, Subpart C MHz in- band average PSD level
RSS-247 Issue 1, May
2015
5.3.8.3TEST SETUP
Laptop
EUT L\ Spectrum
NC 24
DC (NC 2400) Analyzer
Power
Supply

Figure 78: Typical test setup for Conducted RF measements

5.3.8.4TEST PROCEDURE

The Conducted test was performed using the Speanatyzer. Measurements were done as per Sectioh 13
KDB “558074 D01 DTS measurement Guidance v03rO2ie RF output of the EUT was connected to the
input port of Spectrum analyzer using an attenuaaptured the data from spectrum analyzer and aozdp
with the limits specified in the standard.
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5.3.8.5SMEASUREMENT GRAPHS / DATA

Ref 1065 dBm
H#Avy
Log
10
dB/
Offst
0.65
dB

PAwvyg

Start 2.4 GHz
#Res BW 100 kHz
bl adcer Trace
1 o1
2 1y

Atten 20 dB

ES

S

J’J

#WBW 300 kHz
X pxis
2.401249 GHz
2.400497 GHz

Twpe
Freq
Freq

MkrZ 2.400487 GHz
-33.82 dBm
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Figure 79: Band Edge Measurement at Low channel
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Figure 80: Band Edge Measurement at High Channel

5.3.8.6RESULT

Operating band edge is below -30 dB from the cami@ll channels.
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Applying Thought

ANNEXURE I: ACRONYMS

dB Decibel
dBuVv Decibel micro Volts
EUT Equipment Under Test
FCC Federal Communications Commission
GHz Giga Hertz
kHz Kilo Hertz
LISN Line Impedance Stabilization Network
MHz Mega Hertz
QP Quasi Peak
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