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Figute 251 Brission measured with Averape Dletector from 1 GHzto 18 GHz st Ch. 0o SO B -
Fignre 255 Emizsion measured with Average Detector fom 18 GHz to 26.5 CGHz af Tl 0o e rmesernseseessnsnins L37
Figure 256 Emission measured with Average Detector from 26.5 {itz to 40 GHz at T2 SO b= ¥ |
Figute 257 Bmission measured wilh Peak Detector from 1 GHz to 18 Gz at Ch. 0 e SRR b= 1
Figisre 25% Emission measared with Yeak Deteclor from 18 GHz lo 265 GHZ at Ol Dvvecoe e srsrnieee s enscennnnns 158
Fignee 259 Emission measared with Peak Detector from 24.5 GIlz to A0 GH 8t TR D i ensieniriee e snrs oo 139
Tigre 260 Enission measured with Peak Detector from & KHz to 190K ot Ol 1o re i 159
Fipure 261 Emission weasured with Peak Detector from 130 kHz to 30 MI1z at L/ | ORIy L1
Figure 262 Emission measnred with Peak 1letector from 30 MHz to 1 GHz @ 20 1 USSP | .
Figure 263 Fmission measured with Average Defector from 1 Gz te 18 GHz at Ch § e 161
Figluc 264 Emission measured with Average Delcctor from 18 GHz to 265 GHzai Ch. 1. - 181
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Figuse 265 Emission measured wiih Averape Detector from 26.5 GHz 10 40 GHZ st ClL oo 162
Figure 266 Viniesion measured with Peak Detectar from 1 GHz to 18 GHz at Chu L v, 162
Figure 267 Emission measured with Peak Detector from 18 Gz ta 26.5 GHz at Ch. Lottt 153
Fignre 268 Emission measured with Peak 13etectar from 26,5 GHe o 40 GHz at Ch 1o 163
Figure 269 limizsion measured with Peak Detector from 9 kHz to 150 EHz at Ch 0. 164
Figure 270 Emission measnred with Peak Detector from 150 k137 to 30 MHz at Ch. Q.o e 164
Fignre 271 Emission measured with Peak Detector from 30 MH: to 1 GHEat Ch O 165
Figure 272 limizsion measwred with Avcrage Detector from 1 GHz to 18 GHz at Cl. D s 163
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Figune 281 Gmission measured with Avernjee Detector from 1 GHz to 18 GHz at Ch. L i
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Figune 296 Vimission measured with Peak Detector from 9 kHz to IS0 EH2 8l Ch. 1o .
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Figure 300 Enlission meamred with Average Detector from 18 GHz ta 265 GHz at Cl. Loecmc e o 179
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Figuee 302 inission measured with Peak Detector from 1 GHz to 13 GEE @t Ch L e 12D
Fignre 303 Enlission measured with Peak Detcctor from 18 Gz te 26.5 GHz at Cl. Lot 181
Fignee 304 Emission measured with Peak Detector from 26.5 GHz ta 40 Gllzat Ch. Lo 181
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Fignre 306 Bauission measured with Peak Detectos frota 150 kHz to 30 MHz at Cl Qe 182
Figure 307 Emission measured with Peak Detector from 30 MEz to 1 Gzt Ch. 8- 183
Figurc 305 Emizsion measured with Avernge Detector from 1 GHz fo 13 GEe at Ch. O 1 B3
Fignre 30% Emission measired with Average Deicetor frorm 18 GHz to 26.5 GHz at Ch. Do 184
Figure 330 Emission measured with Average Detector from 26.5 GHz 1040 GHz at Ol Du e e 1B
Figure 311 Emission measured with Peak Detector from | GHz10 1B GEZ At Ch 0 i e 1B
Fignre 312 Emission measwred with Peak Detector fiom 18 GHz 0 26.5 GHz at Ch. et L 183
Fiprre 313 Emission measwred with Peak Delcctor from 26.5 GHz to 40 GHz at Ch. 0. L 186
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Figure 315 Emission measured with Peak Detector from 150 kHz to 20 MHEz ot Chu Lo 187
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Figure 317 Emission meastred with Average Detector fioan 1 GHz to JEGHz at Ch. Lo 188
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1 TEST RETORT SUMMARY

Applicant Cambivm Networks

Manuiacturer Cambium Networks

Froduct Name eFM 2000

Froduct Modcl COS0S00PO31 A

Product Sevlal Numker 000456101 8458

Date of Tesi 24™ Jan 2016 to 15™ Feb 2016

Venue of Test ‘Farang Lab

Applicable Standaxvd | Descrlpiion Resulis

47 CFR. Part 15 Feb Dty cycle and Transmission Daration NA

2016 §15.407 (8} (3}- 6 B Bandwidth measurcmcnt PASS
§15.407 (a} (3} Maxiimn conducted Outpnit Power PASS
§15.407 (a} (3}- Power Speetral Deasity PASS
§15.247 {d)- Operating Band edpe measurements PASS
§15.247 (d}- Radio frequency powcr in any 100 kHz handwidth PASS
outside the Intentional band
5§15.407 b (3) —Transmission Unwanted emission (Condncted) PASS

¢PMP2000 was tested by Tarang Lab as per the standards that arc listed in the table above. Based on the
observations during the test and interpretations by Tarang lab, results have been indicated. The test results
produccd in this report shall apply only to the above sample that has been tested under the specific conditions
and modes of festing as described in the report. Other similar equipment may uol necessarily reproduce same
result duc to production tolorances and measnremeut uncertainties. Any mcasurement nicertainties {isted in this
report are for information purpose onty,

The results shall stand invalid, in case there are any modifications / additions / removals 1o the hardware or
software or end nse atmosphere to the product tested. This report shall not be modified or in any way revised
wmless it is expressly pennilicd and endorsed by Tazang lab, through a duly suthorized representative. Particulars
on Manufacturer / Supplier / Product configuration / performance criteria, given in this report, are bascd on the
jnformation given by the cuslomer, along with test request. Tarang does not assume any responsibility for the
corteeiness of such information for the above mentioned equipraend under test.

Customer acknowledgcs that this is a test report and not & certificate to gain market access for the prodnet. To
gain market access, Customer needs appropriate clearance from the Govemmenf or anthorized sgency [or the
targct market, For markets that allow self-declaration, custoner needs te follow the procedure defined by the
Target market,

Prepared by Reviewed by Approved by
N . IS
) l»xua? S INTI
ﬁ\:" - b.\‘___:. L # et ST J:\S' Eé'!, h{l] i"‘ [_['IEk 4
Nishanth P C Nareadra Babn b Satheesh [
EMI/EMC Test Exgineer Lead EMUEMC Test Enyineer Techuical Manager
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2 GENERAL INFORMATION

2.1 ACCREDITATION DLETAILS
Tollowing are (he accreditation and listing details for Tarang.

Accreditation / Listing hody Registration / Company / Certificate Number

NARL, India Certificate No: 1-1533, T-1534
hrmcAiwany nabl-india, ore!

FCC (Federal Conunuaications Repistration Numbet: 799247

Cominissiomn} Tulgp: herww. feg gov/
IC {Industry Canada) Company Number: 90234-1

Lty W ic . Ca

2.2 MEASUREMENT UNCERTAINTY

The following measnrement uncertaintics are appiicable to the relevant tests that are mentioned below:

Name of the tesi Measurement Tucertainty
Radiated Emission fom 30 MHz o 1| GHz at 3 meter +4 6687 dB

Radiated Emission fiom 1 GBz 1o 18 (3Hz at 3 meter +3.2207 4B

Radiated Cindssion from 18 GHz ta 26.5 (GHz at 3 meter 1:3.7§32 dB

Radiated Frossion from 26.5 GHz to 40 GHz at 3 melct +3.7962 dB

Conducted Emission from 150 kHz to 30 MH= + 1.6160 dB
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3 INSTRUMENTATION AND CALIBRATION
3.1 TEST AND MEASURING EQUIPMENT

The list of following measming equipment nsed for this testing confonus lo (he applicable standards.
Performance of all test and measwring cquipment including any accessories are checked periodically to enswe

ACCHUTACY.

3.2 EQUIPMENTS USED

Name of Equipinent Mamtfacturer Model No Sevlal No Caliliaiion Due

Specinun Anaalyzer Keysight Teclmologies NIOZ0A MY54420183 | 31° Mar 2016

X series USB Peak and | Keysight Techmolopics U2021XA MYS5050001 | 31% Mar 2016

Average Power sensor

X series UFSB Peak and | Keysight Technologies U2021%A MY54390014 | 31¥ Mar 2016

Average Power sensor

EMI Test Receiver R&S ES1B4¢ 100306 21¥ Jan 2017
Table I List of Equipment nsed for Condocted RF Test
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4 PRODUCT INFORMATION

4.1 DESCRIPTION OF THE PRODUCT
EUT is a point to point & point to multipoint fixed outdoor Transceiver with the folfowing defincd channels.

40 MHz channel for 17 @Bi and 6 dBi antenna | 5 MHz channe] for 17 dBi and 6 dBi antenua

T.ow —5750 MHz Low — 5733 MII:z

Mid - 3775 MHz Mid — 5775 MII

High - 5825 MI1z High — 5840 MHz ]

Troduct ePMP2000

Model Number COS0900T03 1A

Scxial Number 0004567118458

Preduct Categery 7 Type of Equipment ITE

EUT Operating Voliage 120V AC/ 230V AC

EUT Operating frequency range G0 Hz /30 Hz

Max EUL Opevating Curvemnt <1A

Tahla 2 ELTT details
Cable Cable Name | Cable Power f Shielded { Cable phofos
Na. Lengih Interconnection Uushletded
cable

Cablz -1 | Power cable | 0.2 meter Power Unshielded Fignre 9 of EMC
Test Report DBN
1604TELS3%9-C pdf

Cable - 2 | Edhernet 1.5 meler Tntercounection Unshielded Fipure 10 af EMC

Cable Test Repotrt BN

1604TEL339-C.pdf

Cuble -3 | Ethemnc! 3.05 meter interconmeciion {Inshiclded Fipgwe 11 of EMC

Cable l'est Report DBN
1604 TELS39-C pdl
Table 3: List of cables

42 SOITWARE AND FIRMWARE DETAILS

Atiieros Radio Test 2 (ART2-GLH) Version 2.3
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5 TEST DETAILS
5.0 PRODUCT AND TEST SKETUP
5.1.1 PRODUCT CONFIGURATION

The EUT was powered through AC power supply (120 V AC / 60 Hx). The EUT was comected to Ethcrnet
switch by using RJ45 cable. Figue 1 shows the product configuration during the tosts. POE madulc was nsed

during the test to power ON the EUT.

The 5.8 GEz ePMP Integrated Radio was configured with test software and configured to have the following

settings during the course of testing:
s 40 MHz modulation bandwidth for kow, mid & high channels

I o I = B R = L

o

Rate - HT40,

54 Mbps OFDM, MCS15 / 270 Mbps

Tx Power is 17.5 dBm for 17 dBi antenna configuration-Low channel
Tx Power is 18 dBm for 17 dBi antenna configuration-Mid chaimel
Tx Power is 18 dBm for 17 dBi anienua configurativn-High channel
'I't Power is 24 dBm for 6 dBi antenna configneation-Low chanucl
Tx Power is 29 dBm for ¢ dBi antcana confignration-’Mid channel

'I't Power is 27 dB3m for 6 dBi antennz configuration-High chammel

» 5 MHz modulation bandwidth for low, mid & high cliannels

o]

O oo 000

Rale — Lepacy,

54 Mbps OFD, MCE15 7 130 Mbps

Tx Pawer is 18 dBm for 17 dBi antenna configuration-Low chianne]
Ty Power is 18 dBm for 17 dBi sntenna confignration-Mid channel
Tx Power is 17 dBwm for 17 dBi anteuna configuration-1Ligh channel
Tx Pawer is 28 dBm for 6 dRi sntenna configurstion-Low channel
Tx Power is 29 dBm for 6 dBi anfenna conlipnration-Mzd chanmnel
Tx Power i 28 dBm for 6 dBi antenua configuration-ITigh channel

The unit was continnousty moenitorcd for transmission using an anxitiary antenna duwing the radiated tests.
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51.2 TEST SETUP DETALLS

P —— TH/RA
1 Radlo |
I Transceiver IX/RN
o
A ——— m - e
- 2
Fower
supply .
f
AC Power input \, .
Figare 1 Block dlagram of the EUT test sefup
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5.1.3 ACCESSORIES

Nawne of the Equipment Manufactorer Madel Nusnher Serlal Nomber
1’7 dBi Antenna Beam steer- Bx Cambintn Networks CO50800D020A NA
17 dBi Antenna sector- Tx Cambinm Networks COS0800D21A NA
Power Supply Cambinm Networks NET P30 56 (131-326-6719
6 dBi Autenna Cambinm Networks Co050S5D360A NA
Switching Power Supply GIgabit | oo b Netwotks | NET-P30-56 NOOOCODLO34A
Compatihle
5.2 APPLICABLE TESTS
Applicable Description Test level f Test Applicrbilily
| Standard _ | Voltage
47 CFR Pat 15, Duty Cyclo and transission duration | NA Antenng port
Icl 2016 & dB Bandwidth measwrement = 500 kIiz Antensia port
Maximam Conducted Output Power_ | =1 Watts _ Anfenna port
Power Speciral Density Power spechal density | Anfenna port
should be 5 30 dBm in
500 kHz bandwidih
Operating Band edge 5725 MHz to 5850 MHz | Antenng port
Radio frequency powor in any 100 30 dB below intcitional | Antenna pord
kHz bandwidth ouside the Inleational | froquency power
hand measwed in any 100
kHz bandwidth
Transmitict Tiwanted emission 9 11z to 40 GHZ Antenaa porl
Conducted)
IEepnl"t Nuaher: DEN 1604TEL533-1Y EMC TEST EEPORT Page L8 of 217
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5.3 TEST RESULT

5.3.1 DUTY CYCLE (X} AND TRANSMISSION PURATION (T)

5.3.1.1 TEST SPECIFICATION

Test Standard 47 CFR, Part 15 Feb 2016
Test Procedure 7890335 D2 General U-NIL T'est Procedunes New Rule V0101
Resoluilon Bandwidéh 8 MII2

Video Bandwidih S MITz

Sweep Time Anto

Aldlenuation Aunto

Tesl Mode Conducted

Detecter EMB

Inpat Voltage 120V AC

Input Frequency 60 Hz

Temperatmre 21.0*C

Humidily 54.0 %

Tested By Mishanth

Test Dade 24" Jan 2016

53.1.2 LIMITS
NA

5.3.L.3 TEST SETUP

Figure 2 Typical test seinp for Condncted RF Test

5.3.1.4 TEST PROCEDURE

L Measurement
system

/

The Conducted 1cst was performed using the Spectun analyzer. Measnrcments were done as pér section T B
of “789033 D2 Gencral T.NII Test Procedures New Rule VOIyd1”. The RF culput of the EUT was
comected to the inpnt port of Spectnum analyzer using an attenuator. The graph and data captuicd from

spectrum aualyzer and recordod.
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BFACDOUCT QUALLF ICAYION & COMPEIANCE FLAKFT

53.1.5 MEASUREMENT GRAPHS/DATA

Muber 1 4 -B5, 000G px a1yl
A HEHY
RiTefa et L5 ol AMiri B2
m__;ﬂ:'.qu Ref 12540 dBm -
T4 ey
1 9]
- -
e orrtar 2770200564 GHI Tpint i
cp BYY N MH: AW S e Kwgop 1,10 me {51 fiE
3% M Somlint | 34300
Bt 1] . Fak 1.1
Figure 3 Measured ON Hme
Market 1.6 115,608 ps tasn: i
A pald M H
AMEr 1158 pa
Fef Ol 0 1 S
]I-!;éIF'.‘:'F.' Ref 13,50 480 -50.06 élﬂ
;-.r*":ﬁl’ L IRl L ’—J’Hr H'E’W’} LY L L idlr".'ﬂ'!
“eg] - H S B - i
- : . . - !
: ! N
: e | e — i ; Lo —
. I.. : . & i ! ;
i a2 | L
M b4 -J b W 4 A VI T
L | .....
b P B, F7A00E000 GEIE o Span O
Ras BW 8 MH2 SYBW 20 MEz Fwwep 1173 me 1801 ple)
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5316 RESULT
The Duty cycle and Transmission duration dat: were recorded.

Moge | ON fime T Duty Cycle X | Duty Cycle | S0T
{psec) {psec) | (Linear) (%) Mipimum BEBW and VBW {kHz)
Tx ON | 83 115.6 | (b735 73.5% 432.52
Note: Dty cyele = (ON time / Perlod)*100
J'MC TEST REPORT Page2lof217 |
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5.3.2 6 DB BANDWIDTH MEASUREMENT

5.3.2.1 TEST SPECIFICATION

Tesk Standavd A7 CHR Part 15 Subpart E Feb 2016
Test Procedure 789033 D2 Gencral U-NII Test Procedures New Rule Vil
Resolution Bandwldih 100G kHz
Video Bandwidlh 300 K1z
Sweep Time T00ims
Allensation Anto
Test Muode Conducted
Detector Peak
Input Violiage 120 V AC
Input Freguency 60 Hz
Temperature 21.0°C
Humidity 31.0%
Tested By Wishanth/Suresh GN
Test Date 24% Jan 2016
5.3.22 LIMILS
Standard Befevpnce sectlon Frequelcy Fanpe Limit (i & dB Bandwidth)
47 CFER_ Patt 15, §15.407 (a3} (3) 5725 MIz to 5850 MHz =500 kHz
Subpatt E Feb 2016

5323 TESISETUP

, Measurement
system
¥igoro 5 Typleal test setup for Conducted BRE Test
Report Mumbor: DEN 1644 TELS30-D l EMC TVST REFORT Page 22 of 217
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5.3.2.4 TEST PROCEDURL

The Conducted test was performed using the Spectrum analyzer. Measurcments wetc done as per the “789033
D2 General U-NIT Tesi Procedwres New Rule VOIr(1”, The RE output of the EUT was connected to the input
port of Spectum analyzer using an atienuator, The praph and data captured from spectmm analyzer and

rccordad,

5.3.2.5 MEASUREMENT GRAPHS /DATA
53251 40 Mllz MODULATTON BANDWIDTEI FOR 17 dBi POWER SKETTINGS

LOW CHANNEL,_5750 MHz
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Becupted Ban dwidth Totad Pawer 33.7 dEm

38.142 MHz
Trarsmit Freq Emar Al HT DEW Fawar [

U0 dE Eenhtwidib 304 WP [N 5,00 J8

Vigure § 64B Bandwidth measoved at Chal
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53252 40 MIIz MODULATION BANDWIDTH FOR 6 dBi POWER SETTINGS
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5.3.2.6 RESULT

The & dB handwidth for all channels in both 40 MBz & 5 MIIz modulation bandwidth is more than 500 kHz
Relir below table for consolidated dala.

Modulaiion
Confignration m;iﬂth ;;'If nna ﬁ,’;‘;ﬂ';‘:ﬂj M) ﬁl‘l’:’c_“(ﬂﬁ'ﬂz} Limit (ki) | Resuit
40 Ch. } 5750 36,14 = 500 Pass
40 Ch. ¢ 5715 3o 4l = 500 Pass
40 Ch. 0 58235 3646 > 500 Pass
40 Ch 1 5750 3649 = 500 Pass
40 Ch. 1 5775 36,47 = 500 Pass
17 dBi 40 Ch I 5825 3549 = 500 Pass
5 Ch. O 5735 4,212 = 500 Pass
5 Ch. 0 5775 4202 =500 Pass
5 Ch. 0 5840 4,186 = 500 Pass
5 Ch. 1 5735 4,210 = 500 Pass
5 Ch 1 5775 4.160 = 500 Pass
4 Ch.1 S840 4178 =500 Pasy
40 Ch. 0 5750 36.04 = 500 Pags
40 _ Ch 0 3T i 36.537 = 500 Pass
40 cho | 5825 36.42 > 500 Pass
40 Ch. 1 5750 36.44 = 500 Pass
40 Ch 'l 5775 3638 = 300 Puass
6 dRi ' 4i} Ch. 1 5325 3648 = 500 Pass
5 Ch. 3735 4,179 = 500 Pass
5 Ch. ¢ 5775 4,220 = 300 Pass
5 Ch 0 S840 4.199 =500 Pass
5 Ch.l 5735 4.164 > 500 Pass
3 Ch } 5715 4,167 = 500 I'ass
5 Ch. 1 5840 4.178 =508 Pass
Table 4 Besult for 6 dB Dandwidih in bolh 40 Mz aud 5 MOz modulaiion bandwidih
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5.3.3 MAXIMUM CONDUCTED OUTPUT POWER
53.3.1 TEST SPECIFICATION

TFest Standard A7 CFR Part 15 Subpart [ Feb 2016

Trst Procedure 789033 T¥2 General U-NII Test Procedures New Rule V0101
Test Modc Conducted

Defeclor Avcrage

Inpui Voltage 120 V AC

Input Froquency o) Hz

Temperature 25.0°C

Huuddity 54.0 %

Tested By Mishanith / Suresh GN

Test Date 249 Tan 2016

5332 LIMITS

Standand Reference section | Trequency vange Limit
47 CFR Part 15 Subpart | §15.407 {a)3 4725 Wiz {0 5850 Wax conducted Tx power < 30 dBm
L Feb 2016 905462 DO MHz (1)
6802.13 Chanmel Max Limit {Tor 6 dBi antenna
plans New rules confignration) : <30 dBm
vl Max Limit (for 17 dBi antenia) @ <
19 dBm

5.3.3.3 TEST SETUP

y Measurement
system
Fignre 30 Typkreal test selap For Conducted RF Tesi
Report Number; BN 160411L539-B EMC TEST REPORT Page 37 of 217 _1
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5.3.3.4 TEST PROCEDURE

The Conducted test was performed nsing the power meter. Measurements ware done as per Scction T E 3.b
(Method PM-G) of KDB “789033 D02 Geneval UNIL Test Procedures New Rules v0Irot”, The RT ontput of
the EUT was connected to e input port of Power mefer using an attenuator. The graph and data captured from
power meter and corapared with the limits specified in the standard.

5.3.3.5 MEASTREMENT GRAPHS /DATA
53.3.5.1 406 MHz MODULATION BANDWIDTIL FOR 17 JBi POWER SETTINGS

LOW CHANNEL_ 5750 M#z

g Ve

Tlgore 3 Maximum Conduocted Ouipnt pawer measured at Ch.0 & Ch.l
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MID CHANNEL_5775 MHz
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HIGH CIIANNEL_ 5823 MHz
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Figure 33 Maximum Condacted Output prwer mensured at Chi & Ch.l
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5.3.3.5.2 40 MHz MODULATION BANDWIDTII FOR 6 dBi ANTENNA CONDITION
LOW CHANNEL_5750 MIiz

FAT Y RN

Figure 34 Maxmwum Condoeted Oulpuf power measired at Ch.0 & Ch.1

MID CILANNEL 5775 MHz

Awter Venr

Fignra 35 Maximum Conductied Quépnt power measurcid af Ch,it & Ch.t
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HIGH CHANNEL_5825 MHz«

Figure 36 Mazimuin Conducted Quipmt power measared nt Ch.O & h.1

53353 5MHzMODULATION BANDWIDTH FOR 17 dBi ANTENNA CONDITION
LOW CHANNEL,_5735 MHz

AL FRRT

Figure 37 Maximum Conducted Oulput power measursd at Ch. & Ch.E
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Figure 34 Mazimuin Cenduected Output poiver mecasored af Ch.p & Ch.l

HIGH CIIANNEL_5840 MEz

i ....:J.';n..l

Flgure 39 Maximam Cunducted Oulput pawer measuved al Thy & Chl
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53354 5MIOZ MODULATION BANDWIDTH FOR 6 nB1 ANTENNA CONDITION
LOW CHANNEL_5735 MHz

“fatar ew

Figure 40 Maximem Coudueted Cutpul power measured at Chid & Chl

MID CIOANNEL_5775 MHz
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IIGH CHANNEL_5840 MEz
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Figure 42 Maximom Conducted Oulput power wmeasured al Ch.0 & Ch.l
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33346

RESULT

Maximutn Conducted Output Power for all chanmcls in both 40 MHz & 5 MHz modulation bandwidth is within
the specified limits. Refer below table for conselidated data.

USING 17 nB1 ANTENNA

Iﬁ{;;;l{g;ﬂﬁon Bandwidih Antenua path mﬂ Frequency Recorded valne (dBm)
40 Ch. 0 5750 15.93
40 Ch. 0 3TF5 15.34
40 Ch. B SB25 15.80
40 Ch. 1 3750 15 67
40 Chl 3T 15.02
A0 Ch 1 5825 15,36
5 Ch. 5735 15.52
5 Ch. 0 5715 15 86
5 Ch. D 5840 14.78
3 Ch. i 3735 14.74
5 Ch 1 5775 14.77
5 Ch. 1 AR40 14.45

Tahte 5 Max BF out power for 17 dBt configuratinn

Modulation "

" Channel Freqneuc Consolidater ..
Bam?wulih Anfenma patll (MF7) 1 y Power (dBm) Limit {dBm) Bcsult
{MIT2)
40 Ch.0&Ch i 5750 1853 15 PASS
40 Ch.0&Ch, } 5775 18.45 15 PASS
44 Ch.0&Ch 1 | 5825 18.43 1% BASS
5 Ch 0&Ch 1 5735 18.15 1% PASS
5 Ch. 0 & Ch, 1 3ITh 18.35 19 PASSE
5 Ch. 0 & Ch. 1 3840 17.62 19 PASS

‘Takle 6 Consulidated valucs acruss chanmets and fiunl power for 17 #Bi confignration
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USING 6 pB1 ANTENNA CONDITION

m:;uliuu Bandwidth Antenna path gﬁ?d Frequeucy Recorded valoe (dBm)
A0} Ch. 0 5750 21.65
40 Cl, 0 5775 25,78
40 Ch. 0 5825 24.52
4 Ch. 1 5750 20.72
A0 Ch. 1 5775 24.87
A0 Ch. 1 5825 23,66
5 Ch. 0 5T35 24,79
5 Ch. 5713 26,14
5 Ch. 0 5840 2575
5 Ch. 1 5735 23.97
5 Ch 1 575 24 98
5 Ch 1 5340 24.58

Tnlsle 7 Max R out power for 6 dBi ronttguration
Modulslion
m;;mﬂn Antenna path g]';‘_;‘z';"l Frequency ﬁ:ﬁlﬁgﬁ Limlt (dBm) | Resull
40 Ch, 0 & Ch. 1 5750 24,22 an PASS
4 Ch. 0 & Ci. 1 5175 28.35 k1H PASS
44 Ch. 0 & Ch. 1 5825 2712 E1H PASSE
3 Ch. 08 Ch 1 3735 2741 30 PASS
5 Ch.0&Ch. 1 5775 28.60 30 PASS
5 Ch 0 & Ch. 1 3840 2821 30 : PASS

Tabte 8 Consolidated values atross channcks aud Bural power for 6 4Bi configuration

The recorded power in dBi was comverted inte Watl, and then added and conveyt the resufl brck to Al
dBmi to W =lopmnWI¥I0
mW fo dBm = 10°{d8miIH
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5.3.4 POWERSPECTRAL DENSITY
5.3.4.1 THEST SPECIFICATION

Test Standard 47 CFL., Yart 15, Subpart E Feb 2016
Test Procedore 789033 12 General U-NII Test Procedures New Rule VO1cd1
Frequency Range 5725 MHz {0 5850 MHz
Resolution Bandwidilh 1 MHz
Yideo Bandwidith 3 MHz
Sweep Thne 1 183
AHcauaiton Anto
Test Made Conducted
Detector EMS
Tuput Voltage 120V AC
Inpuf Frequency 0 Hr
Temperature 21.0°C
Hunldity 54.0H%
Tested By Nishauth/Suresh GN
‘Fest Date 25 Jan 2016
53.4.2 LIMITS
Standard Reference seclion | Frequency rauge Limit
47 CER, Part 15, Subpart E | §15.407 a(3) 5725 MHz to 5850 MHz < 30 dBum in any 500 kHz
Feh 2016 frand

5.3.43 TIST SETUP

, Measurement
sysicm

/

Vigare 43 Typleal tesl seqnp for Conducted Test

5.34.4 TEST PROCEDURYE

The Conducted test was performed nsing the Specirum analyzer. Measurements weic done as per Section T ¥
(PSD) of KDB “789033 D42 Grueral UNIE Test Procedures New Rules v01v01”, The BT output of the EUT
was conneeted to the tnput port of Spectium analyzer Using an attenuator. The graph and data caphured froum
spectiam apalyzer and cowpared with the Emits specified in the standard.
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53.4.5 MEASUREMENT GRATHS /DATA
53451 49 MHZ MODULATION BANDWIDTI FOR 17 dBi POWER SETTINGS

LOW CHANNEL_5750 MHz
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Figure 44 Power Spectral density measured at Ch. @
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Figure 45 Power Speciral density measwred at Ch. 1
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MID CHANNEL_5775 MHz
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Figure 4f Power Specreal density weasared sl Ch. 0
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Flgure 47 Power Spectral depsity menswred at Ch. 1
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HIGH CHANNEL 5825 MHz
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Figure 49 Power Spectral deusily measured at Ch. 1
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LOW CHANNEL,_5750 MHz

Rl Ot 165 g

1 SNy Rl Ei 50 dfim _

40 MHz MODULATION BANDWIDTI 6 dBi ANTENNA CONDITION
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Figure 30 Powor Specival density measwred at Ch. 0

©Ca et Ragun St Lhra F

) 5. TSODNANRD GH7

Raf DKFai T4 E dib
[l 0 Rl 20 dBm

e
LRHID R
A g 401 170

.o

1 f—e

el .14 GHr
FRez B 1 bW

Bpain OB Wiiir :
WY MY Bvr=kp 110K

¢ Channel Power

20,25 dBm 50 ke

Power Bpectral Denslty
5517 dBm Mz

Figure 51 Power Speciral density measured at Ch. 1
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MID CHANNEL 5775 Milz
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Figure 53 Power Spertral deusity measured af Ch. 1
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5.3.4.5.3

5 MHEz MODULATION BANDWIDTI 17 dBi ANTENNA CONDITION

LOW CHANNEL_5735 MHz
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Figave 57 Power Speciral densliy nreasured ai Ch. 1
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MID COANNEL_5775 MHz
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5.3.4.54  5MHz MODULATION BANDWIDTH 6 dBi ANTENNA CONDITION
LOW CHANNEL 5735 MHz
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Figure 63 Power Speciral depsity measwred at Clu 1
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5346 RESULY

Power Spectral Density for all chanucls in bath 40 MHz & 5 MHz Modulation Bandwidths is within the
Specified limit. Refer below table for consolidated result.

17DBI ANTENNA CONDITION

Modulation | Antenna | Chanmel Recorded valne | Recorded valne | Limit Resnli
Bandwidth | palh ¥requency | (dBm/Hz) {IBm/S00kHz) | {(dBm/StHkE)
(MHz) (MIL)

40 Ch. 0 5750 -61.75 -4.77 30 Pass
4() Ch. 0 5175 -61.41 ~£.43 30 Pass
40 Ch. § 5825 -62.05 -5.07 30 Pass
40 Ch. 1 5750 6221 -5.25 30 Bass
40 Ch. 1 5775 -61.61 —4.63 30 Pass
10 Ch. 1 5825 -61.467 .49 30 Pass
5 Ch. 5735 -52.19 4,79 30 Pass
] Ch. 37715 =51 97 511 30 Pass
5 Ch ¢ S840 -53.20 3.78 30 Pass
5 Ch. 1 5735 -53.04 3.94 30 Pass
5 Ch 1 5715 -52.49 4.49 30 Pass
5 Ch 1 5840 5304 3.84 30 Pass

Table 9 Rosult of PED for 17 dBi configurasion for both 40 MH: and 5 MEz moduintivn bandwidth

DB ANTENNA CONDETION

Modulaton | Avlenn | Channcl Recorded Recorded valor Limnké Resul
Baudwidth | a path : Frequency | value (ABm/300LTIzZ) (ABm/5HkHT)

(MHzZ) (VHZ) (dBm/Hz)

40 Ch, O 5750 -55.37 1.61 30 Pass
40 Ch, O 5775 -50.99 569 30 Pass
40 Ch. 0 5825 «53.03 3.95 30 Pass
40 Ch. 1 5750 -55.717 1.21 30 Puss
410 Ch. 1 5775 -51.41 5.57 30 Pass
44 Ch 1 5825 -53.0°F 391 0 Pass
5 Ch.0 5735 -42 33 14.1 30 Pass
5 CiL 0 5775 4295 14.03 30 Pass
5 Ch O SE40 “11.91 151057 30 Pass
5 Ch. 1 5735 -43 &7 13.31 k1] Pass
5 Ch. 1 3778 ~4F 58 i5.4 30 Pass
5 Ch 1 5840 4298 14 30 Pass

‘Tablo 10 Result of ¥5D for 60Bi conNguration for both 4 Milz and § MHz inedwlatien bandwidih

A8/ 500Kz~ dBm/H: + Hlog (S00LTTE)
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ARODLUCT QUALIF

5.3.5 OPERATING BAND EDGE MEASUREMENTS

5.3.5.1 TEST SPECIFICATION

Test Standavd 47 CFR, Part 15, Snbpart C Teb 2016
Test Procedire ANSICG3.4-2014
Frequency Range As applicable
Resnlution Bandwldth 1040 L5
Viden Bandwidih 300 k.
Sweep Time Auta
Attevation Anlo
Test Muode Condocted
Detector Peak
Input Voltage 120V AC
Tuput Fregucnty G0 Hz
Temperalure 21.0°C
Huamldity 54.0%
Tested By NWishanth
Test Date 25% Jan 2016
5.3.5.2 LIMITS
| Standari _ Retercnee section Frequency range Limit .
47 CFR, Pact 15, Subprt C 515.247 {d} 5724 MHz fo 5825 MHz { 30 dB below the maxitmum
Fcb 2016 in- Pand averaee PSD level
5353 TEST SETUR

<.-v>>:v><-¥}

'

, Measurement
system

/

Figure &B: Typical test setup for Conducted Fest sefup

5.3.54 TEST PROCEDURE

The Conducted 1est was perfonmed using the Speciruit analyzer. Mcasurements were done as per Section I G3
(d) of KDD *“*7§9033 D2 General TI-NII Test Procednres New Rule Yo1r01”. The RF outpul of the EUT
was connected o the input pori of Spectmim znalyzer using an atlcniator. Captured the data from spectrom
analyzer and compared with the Hmits specified in the standard.
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Figure 70: Band edge measurcd st Ch. 1-Average detector
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Fimwre 72: Band edge measured a1 Ch. L-Average deteclor
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Figure 74: Band edge measured al Ch. 1-Average delector
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Figure 74 Band cdge measured st Ch. 1-Avevuye detertor
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Figore 78: Buud edge meamred af Ch. 1-Average detecinr
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Figure 80: Band edge measured sl Ch. 1-Average detector
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Figuare §2: Band edge measaved it Ch. 1 Average defector
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Flgure %2: Band edge measured at Ch. 1-Average detectur

5.3.560 RESULT
Tanission is below -20 dBc from the carrier in all chzunels for both 40 MHz & 5 bz dModulation Bandwiddis,
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5.3.6 RADIO FREQUENCY POWER IN ANY 100 KH7 BANDWIDT1I OUTSIDE

THE INTENTIONAL BAND
5.3.6.1 TEST SPECIFICATION
Test Standard 47 CFR, Part 15, Subpart C Feb 2016
Test Pracodure ANET C63.4-2014
Fregnency Ranpe 150 kHz to 40 GIE
Resolution Bandwidth 100 kHz
Video Bandwldih 00 kHz
Sweep Tine Aufo
Atcnunlien Allko
Lest Mode Conducted
Delector Posk
Tnput Voltage 120V AC
Tnpni Freguency &0 Hz
Temperatare 21.0°C
Hunidity 54.0 %
Tesied By Mishaath
Trst Pate 25" Fan 2016
5362 LIEMITS
Siandard Hefercace section Frequency range Limit
47 CFE, Pmt 13, Subpart € §15.247 (d) 5725 MHz to 5825 MHz | -30 dBc in asy 100 kHz
Feh 2016 band outside the Inteational
band

5.3.6.3 TEST SETUP

Figure 33: Typical test semp for Conducted Fest remp

5.3.64 TEST PROCEDURE

The Conducted test was performed using the Spectium analyzer. Mcasurements were done as ger Section 11.3
of 789033 D2 General UNIT Tesl Procednres New Rules v01r01®, The RF ouiput of the TUT was
comnected to ihe faput port of Spectrum anafyzer using an attennator. Captured fhe data [roin spectrom
analyzer and compared with the Jimits specified in the standard

, Measurement
system
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Figure 87 Spurlons emission 1 GHz to 40 GHz measured at Ch. 1
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Figure 98: Spuriaus cmission 9 Ktz to 1 GHz measured st Ch. 0
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Figure 99; Spurious emlsston 1 GHy to 40 GHz measured at Ch. 0
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Figure 104: Spurious emission 2 Kz to 1 GHe measured at Ch. 1
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Figure 107: Spurivus emnisslos 1 GHy to 40 GHz measwred at Ch. 0
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Figura 112 : Spurious emission 9 kHz to 1 GHz measured at Ch. 1
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53.6.6 RESULT
Tsnission is betow -390 dBc from the carrier in ali channels for both 40 M7 & 5 Mz Madutation Bandwidths.
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5.3.7 TRANSMITTER UNWANTED EMISSIONS (CONDUCTED)

5.3.7.1 ‘TEST SPECIFICATION
Tesi Standard 47 CFI, Part 15 Feb 2016
Test Procednre ANSI Ce3.10-2013
Frequency Range 9kHz- 150 | 150 kHz 30 30 MIIz-1 1 Giiz--40 GHz
kHz MHz Gz
Resointion Bandwidth 20011z O K 120 kHz 1 MBz
Video Bandwidih 1 kHz 30 kKH= 300 12 3 MITz
Sweep Timme Aunto Auto Auto Anio
Detector Peak Peak Peak Peak & Average
Aitennation Auto
Test Mode Condncted
Inpui Voltage 120V AC
Input Fregquency 60 Hz
Temperature 22.0°C
Wumidity 56.0 %
Tested By Nishanth /Suresh {3V
Test Nate 14" Feb 2616
5.3.7.2 LIMITS
Standard Reference section Frequency range Eimis
([dBpY/m)
47 CFR, Part 15 £15407 b (3} Within 5715-5725 Mz & 5850-5860 MHz t 8995
Feb 2016 §15.407 b (6} Outside 5715-5860 MHz | 79.99
“Table 11: Uawanted cmission 1 Ami
Standard Reference sectim Frequency range Limit (dBuY/m)
47 CFR, Yart 15 B15.209 9 kiiz to 490 kI 128.5194 to 93.3003*
Feb 2016 440 K11z 1o E.705 ML 738003 to £2.5697*
1.765 MHz 1o 30 MHz 69.5429
Table 12; Goneral Field strongth linlt helow 30WHz
Note:  * Decrenses with the logorithm of the frequency
Standard Refercnce section Frequency range i‘;tglﬂtgmﬂ” Vi) as per Sectlon
47 CFR, Part 15 §15.209 30 hHz ta 88 M=z 3954
Fch 2016 83 MHz to 216 MEZ 43.52
216 MHZ to 960 MIIz 46,02
G50 MEE to 40 GHz 53.98

Tuble 13: Grocrul Field sireagth imbt alvove 303THzZ

Above table specifies imit with Average detector above [GHz=. 73.93dBp¥im is considered as the fimit when

Peak detector is eraplayed for the rieasiwements above 1GHz.
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53.7.3 TEST SETUP

, Measurentent
system

/

Figare 142 'Fypical lest setup for Comducted Test

5374 TEST PROCEDURE

‘I'he Conducted test was performed using the Spechum analyzer/IMI receiver. Mcasurements were done ss per
Section [T G0 of KDB “789033 DO? General UNIT Test Procednre New Rules v61001%. The RF ontput of the
EUT was conuected to the input port of Spectium analyzerEMI recciver using an atenugtor. The graph and dazz
capiwed from spectrum analyzer and perfonued required caleulations to attain the Eleetrie Field value and

compared with the Jimits specified in the standard.

In the frequency range 9 KIIz to | GHz, the measurement was performed with pesk detector. In the frequency
range 1 GHz to 40 GHz, measurcment was performed employing both peak & aversge detector as specified n
the standard. Detectors were selected based on FCC KDB docuiment.

Peak search option was nsed to capture the frequency with maxjanun amplitude in the respective bands and final
calcutations have beea performed an these frequencies to shaw compliance with the limits specified.
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Figure 143 Emission measured with Peak Retector Brom # 11z ¢o 150 Kz at Ch. 0
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igare 144 Emission measured with Peak Detector from 130 kllz to 30 AMHz at Ch.
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Figure 145 Enisslon mcasured with Peak Detector from 20 MHz to 1 GHz 5t Cl. 0
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Figure 147 Emisslon ieasured with Average Detector from 1% Hz to 26,5 GIlz ai Ch. b
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Figure 149 Emisslon measered with Peak Detector from 1 GHz to 18 GHz nl Ch. {
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Figure 150 Ewmission measured with Peak Detector fram 18 GHe (o 20,5 GHz at Ch, 0
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Figure 151 Emission meusured with Peak Detector from 26.5 GHe to 40 GHe nt Ch. 0
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Figure 153 Emission measured with Peak Detecter from 150 LTz 40 30 MHEz at Ch. 1
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Figure 154 Emission measured with Peak Detector from 30 Milzio 1 GHz st Ch. 1
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¥lgure 155 Emission measured with Average Detector from L GHz t0 I8 GHz at Ch. 1
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Figure 156 Emisslon measaved with Avernge Detector fram 18 GHz fo 26.5 GHe at Ch, 1
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Figure 157 Emission measured with Average Detector fram 265 GHzto 40 GITzat Ch. 1
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