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1. TEST SUMMARY

FCC ID: 2AJSTIJWA-AC2319R

Test Items Test Requirement Result
Conducted Emissions 15.207 PASS
Radiated Emissions 15.407(b) PASS
26dB bandwidth and 99%dB
Bandwidth 15.407 (a) PASS
Power density 15.407 (a) PASS
Maximum Peak Output Power 15.407 (a) PASS
Emissions from out of band 15.407 (b) PASS
Frequency Stability 15.407 (g) PASS
Antenna Requirement 15.203 PASS

2. GENERAL PRODUCT INFORMATION

2.1.Product Function

Refer to Technical Construction Form and User Manual.

2.2.Description of Device (EUT)

Product Name: Wi-Fi Range Extender
Model No.: JWA-AC2319R
Serial Model: MD87648, WR05, JWA-AC2329R

Model Difference
the model names and colour.

All the models are the same circuit and RF module, except

Operation Frequency: 5180MHz ~ 5240MHz
ch | bers: 4 for 802.11a, 802.11n (HT20)
annet numbers. 2 for 802.11n (HT40)
Modulation technology: OFDM

802.11a: 54/48/36/24/18/12/9/6Mbps

802.11n(HT20): 150/144.44/130/117/115.56/104/86.67/

Bit Rate of Transmitter 78/52/6.5Mbps
802.11n(HT40): 150/120/108/90/54/45/13.5Mbps
Antenna Type: PIFA Antenna
Antenna gain: 2.6dBi

2.3.Test Supporting System

Notebook

Manufacturer: Lenovo
M/N: Lenovo G475
S/N: GB14477457
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2.4.Independent Operation Modes
The basic operation modes are:
The EUT was configured for testing in an engineering mode which was provided by the manufacturer.
For 5150~5250 MHz band:
802.11a, 802.11n(HT20) mode Channel 5180MHz, 5200MHz, 5240MHz were tested.
802.11n(HT40) mode Channel 5190MHz, 5230MHz were tested.
802.11a data speed:54/48/36/24/18/12/9/6Mbps;
802.11n(HT20) data speed: 150/144.44/130/117/115.56/104/86.67/78/52/6.5Mbps;
802.11n(HT40) data speed: 150/120/108/90/54/45/13.5Mbps.
According to ANSI C63.10 standards, the test results only need to reflect the worst test case.
The worst test case: 6Mbps for 802.11a, 6.5Mbps for 802.11n(HT20), 13.5Mbps for 802.11n(HT40)

and its data have been recorded in this report.

2.5.Test Sites

Test Facilities

Lab Qualifications . Certificated by Industry Canada
Registration No.: 9868A
Date of registration: December 8, 2011

Certificated by FCC, USA
Registration No.: 370994
Date of registration: February21, 2012

Certificated by CNASChina

Registration No.: CNAS L5783
Date of registration: August 8, 2012
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2.6.List of Test and Measurement Instruments

For conducted emission at the mains terminals test

FCC ID: 2AJSTIJWA-AC2319R

Equipment Manufacturer Model No. Serial No. Last Cal. | Next Cal.
EMI Test Receiver Rohde&Schwarz ESCI 101156 Apr. 09,17 | Apr. 09,18
Artificial Mains Rohde&Schwarz ENV216 101315 | Apr. 09,17 | Apr. 09,18
Network
e ?’/Ladr;(s) Rohde&Schwarz ENV216 101314 | Apr. 09,17 | Apr. 09,18
RF Cable FUJIKURA 3D-2W 944 Cable | Apr. 09,17 | Apr. 09,18
For radiated emission test
Equipment Manufacturer Model No. Serial No. Last Cal. | Next Cal.
EMI Test Receiver Rohde&Schwarz ESCI 101156 Apr. 09,17 | Apr. 09,18
System Simulator Agilent E5515C GB43130245 | Apr. 09,17 | Apr. 09,18
Power Splitter Weinschel 1506A NW425 Apr. 09,17 | Apr. 09,18
Bilog Antenna ETS-LINDGREN 3142D 135452 Apr. 09,17 | Apr. 09,18
Remark: Testable Frequency Range: 26MHz-6GHz
Spectrum Analyzer Agilent E4407B MY4511304 | Apr. 09,17 | Apr. 09,18
Remark: Testable Frequency Range: 100Hz-26.5GHz
Spectrum Analyzer R&S FSV40 132_': 6%%?7“9 Apr. 09,17 | Apr. 09,18
Remark: Testable Frequency Range: 10Hz-40GHz
3m Semi-anechoic | pre | INDGREN 966 KWO1 Apr. 09,17 | Apr. 09,18
Chamber
Signal Amplifier SONOMA 310 187016 Apr. 09,17 | Apr. 09,18
Signal Amplifier Agilent 8449B 3008A00251 | Apr. 09,17 | Apr. 09,18
RF Cable IMRO IMRO-400 966 Cable 1# N/A N/A
MULTI-DEVICE ETS-LINDGREN 2090 126913 N/A N/A
Controller
Horn Antenna DAZE ZN30701 11003 Apr. 09,17 | Apr. 09,18
Remark: Testable Frequency Range: 1GHz-18GHz
Horn Antenna | SCHWARZBECK | BBHA9170 | 9170-068 | Apr. 09,17 | Apr. 09,18
Remark: Testable Frequency Range: 18GHz-40GHz
Spectrum Analyzer | Agilent | 8593E | 3911A04271 | Apr. 09,17 | Apr. 09,18
Remark: Testable Frequency Range: 9kHz-22GHz
Spectrum Analyzer | Agilent | E4408B | MY44211125 | Apr. 09,17 | Apr. 09,18
Remark: Testable Frequency Range: 9kHz-26.5GHz
Signal Amplifier DAZE ZN3380C 11001 Apr. 09,17 | Apr. 09,18
HighPass filter Micro HPM50111 324216 Apr. 09,17 | Apr. 09,18
Filter COM-MW ZBSF-C836.5-25-X KW032 Apr. 09,17 | Apr. 09,18
Filter COM-MW ZBSF-C1747.5-75-X2 KWO035 Apr. 09,17 | Apr. 09,18
Filter COM-MW ZBSF-C1880-60-X2 KW037 Apr. 09,17 | Apr. 09,18
Constant temperature GF GTH-800-40-1P | MAA9906-005 | Apr. 09,17 | Apr. 09,18
and humidity box
Splitter Agilent 11636B 0025164 Apr. 09,17 | Apr. 09,18
Power Meter Anritsu ML2495A 1204003 Apr. 09,17 | Apr. 09,18
Power Sensor Anritsu MA2411B 1126150 Apr. 09,17 | Apr. 09,18
Spectrum Analyzer Agilent N9020A MY56070279 | Apr. 09,17 | Apr. 09,18

Remark: Testable Frequency Range: 10Hz-26.5GHz

Keyway Testing Technology Co., Ltd.
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3. TEST SET-UP AND OPERATION MODES

3.1.Principle of Configuration Selection

Emission: The equipment under test (EUT) was configured to measure its highest
possible radiation level. The test modes were adapted accordingly in
reference to the Operating Instructions.

3.2.Block Diagram of Test Set-up
System Diagram of Connections between EUT and Simulators

AC Mains <+— EUT

(EUT: Wi-Fi Range Extender)

3.3.Special Accessories and Auxiliary Equipment

Notebook:
Manufacturer: |Lenovo
M/N: Lenovo G475
S/N: GB14477457

3.4.Countermeasures to Achieve EMC Compliance
None.

Keyway Testing Technology Co., Ltd.  Report No.17KWE045317F Page 7 of 51
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4. EMISSION TEST RESULTS

4.1.Conducted Emission at the Mains Terminals Test

Limit 15.207 limits

FREQUENCY OF EMISSION (MHz) CONDUCTED LIMIT (dBpV)
Quasi-peak Average
0.15-0.5 66 to 56 56 to 46
0.5-5 56 46
5-30 60 50
Test Setup

1.The EUT was put on a wooden table which was 0.8 m high above the ground and connected
to the AC mains through the Artificial Mains Network (AMN). Where the mains cable supplied by
the manufacture was longer than 0.8 m, the excess was folded back and forth parallel to the
cable at the center so as to form a bundle no longer than 0.4 m.

2.The EUT was kept 0.4 m from any other earthed conducting surface. Both sides of AC line
were checked to find out the maximum conducted emission levels according to the test
procedure during the conducted emission test.

3.The frequency range from 150 kHz to 30 MHz was investigated.

4. The bandwidth of the test receiver was set at 9 kHz.

5.Pretest for all mode, and the test data of the worst case condition(s) was reported on the
following page.

Reference Plane

[LISN] ’ LISN
40cm

80cm
AUX Y ] | Filter I— AC power
Equipment E.U.T
EMI
Receiver
Test tableflnsulation plane

Reari

EL0T Egupmeny Elnder Test

LIEN L ine impedence Sfabilimalon Metwonk
Test tabis haiphi=0 om
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EUT : Wi-Fi Range Extender Model Name JWA-AC2319R
Temperature : 26C Relative Humidity : |54%
Pressure 1010hPa Phase: L
Test Voltage : AC 120V/60Hz Test Mode Link Mode
30Le'vel (dBuV)
70
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Trace: 33 Frequency (MHz)
Limit Over
Freq Level Line Limit Remark
MH=z dBuV dBuV dB
) 0.1v8 37.37 54.59 -17.22 Average
2 0.178 50.80 64.59 -13.79 QP
3 0.215 36.28 53.01 -16.73 Average
4 0.215 47.60 63.01 -15.41 QP
5 0.251 34.39 51.73 -17.349 Average
6 0.251 46.20 61.73 -15.53 QP
7 0.393 38.40 47.99 -9.59 Average
a8 0.393 47.80 57.99 -10.19 QP
9 0.535 33.71 46.00 -12.29 Average
10 0.535 41.30 56.00 -14.70 QP
11 0.7868 31.59 46.00 -14.41 Average
12 0.788 39.90 56.00 -16.10 QP
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FCC ID: 2AJSTIJWA-AC2319R

EUT : Wi-Fi Range Extender Model Name JWA-AC2319R
Temperature : 26°C Relative Humidity : |54%
Pressure : 1010hPa Phase: N
Test Voltage : AC 120V/60Hz Test Mode : Link Mode
80Luwel (dBuv)
70
FCC PART15C QP
60 |
sol 12 | FCC PART15 C AV
10[" | |
WA s D ldt LA L,
i |
20 LT
10
0
A5 .2 5 2 5 10 20 30
= Frequency (MHz)
Limit Over
Freq Level Line Limit Remark
MHz dBuV dBuV dB
A 0.180 38.61 54.50 -15.89 Average
2 0.180 50.20 64.50 -14.30 QP
3 0.214 37.05 53.05 -16.00 Average
4 0.214 47.80 63.05 -15.25 QP
5 0.249 34.52 ©51.78 -17.26 Average
6 0.249 44,50 61.78 -17.28 QP
7 0.391 38.01 48.03 -10.02 Average
a 0.391 44.20 58.03 -13.83 QP
= 0.535 30.98 46.00 -15.02 Average
10 0.535 39.70 56.00 -16.30 QP
b L 0.775 29.33 46.00 -16.67 Average
12 0.775 38.60 56.00 -17.40 QP

Keyway Testing Technology Co., Ltd.

Report No.17KWE045317F Page 10 of 51
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EUT : Wi-Fi Range Extender Model Name : JWA-AC2319R
Temperature : 26C Relative Humidity : [54%
Pressure : 1010hPa Phase: L
Test Voltage : AC 240V/60Hz Test Mode Link Mode
3'..'Lwel (dBuv)
70

FCC PART15 C OP

FCC PART15 C AV
Ui 14 .
10 | ' O PTIIT IR W
JL e ST ' z'um VY A\ [/ 'Mr‘f‘a‘*‘*’n
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Trace: 19 Frequency (MHz)

Limit Over
Freq Level Line Limit Remark

MHz dBuV dBuV dBb

1 0.158 36.04 55.56 -19.52 Average
2 0.158 49.60. 65.56 -15.96 QP

3 0.302 33.31 50.19 -16.88 Average
4 0.302 45.20. 60.19 -14.99 QP

5 0.400 33.44 47.86 -14.42 Average
6 0.400 41.20 57.86 -16.66 QP

7 1.619 28.32 46.00 -17.68 Average
(=] 1.619 38.60 56.00 -17.40 QP

9 2.201 26.65 46.00 -19.35 Average
10 2.201 39.63 56.00 -16.37 QP

11 2.839 26.01 46.00 -19.99 Average
12 2.839 39.60 56.00 -16.40 QP
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EUT : Wi-Fi Range Extender Model Name : JWA-AC2319R
Temperature : 26C Relative Humidity : [54%
Pressure : 1010hPa Phase: N
Test Voltage : AC 240V/60Hz Test Mode Link Mode
3oLeW.'I (dBuV)
70

FCC PART15C OP
FCC PART15 C AV
50 m 1
|)ﬁ g

v | F bu“ L".ﬁﬁ W

40

.

b 4
{ 1 11 MJL‘\ ! LA I, |
| § Ph-d ol 1 '8
30 MNMAJM y IV ‘*- 1“!#?}‘%‘“'\}&{» tﬂw} "\..
20 o g oMy
10
6.15 b ) 5 1 2 5 10 20 30
Trace: 41 Frequency (MHz)

Limit Over
Freq Lewvel Line Limit Remark

MHz dBuV dBuV dBb

1 0D.159 34.98 55.52 -20.54 Average
2 0.159 48.60. 65.52 -16.92 QP

3 0.198 32.56 53.71 -21.15 Average
4 0.198 -46:90. 63.71 —-16.81 QP

5 0.238 31.90 52.17 -20.27 Average
6 0.238 45.20. 62.17 -16.97 QP

7 0.276 31.1%7 50.94 -19.77 Average
8 0.276 44.10 60.94 -16.84 Peak

9 0.391 32.89 48.03 -15.14 Average
10 0.391 -41.30. 56.03 ~-16.73 QP

11 0.775 28.38 46.00 -17.62 Average
12 0975 36430 '56+.00.--19.%70. 0P
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4.2 .Radiated Emission Test

Limit 15.209 limits

FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uV/m dB(uV)/m
30 — 88 3 100 40.0
88 — 216 3 150 43.5
216 ~ 960 3 200 46.0
960 — 1000 3 500 54.0
Above 1000 3 74.0 dB(1V)/m (Peak)
54.0 dB(uV)/m (Average)

Restricted bands of operation

MHz MHz MHz GHz
0.090 -0.110 16.42 - 16.423 399.9-410 45-5.15
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-546
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-85
4.17725 -4.17775 37.5-3825 1435 - 1626.5 9.0-92
4.20725 - 4.20775 73 -74.6 1645.5 - 1646.5 93-95
6.215-6.218 748-752 1660 - 1710 10.6 -12.7
6.26775 - 6.26825 108 - 121.94 1718.8 -1722.2 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 1447 - 145
8.291 - 8.294 1499 - 150.05 2310-2390 1535-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7-156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-240
12.29-12.293 167.72-173.2 3332 -3339 31.2-3138
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 ®)

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits shown in 15.209,
all the other emissions shall be at least 20dB below the fundamental emissions, or comply with 15.209 limits.

Keyway Testing Technology Co., Ltd.  Report No.17KWE045317F Page 13 of 51
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Test setup

The EUT was placed on a turn table which was 0.8 m(above 1GHz, the high was 1.5m) above
the ground. The turn table can rotate 360 degrees to determine the position of the maximum
emission level. The EUT was set 3 m away from the receiving antenna which was mounted on
an antenna tower. The measuring antenna moved up and down to find out the maximum
emission level. It moved from 1 m to 4 m for both horizontal and vertical polarizations.

The EUT was tested in the Chamber Site. It was pre-scanned with a Peak detector from the
spectrum, and all the final readings from the test receiver were measured with the Quasi-Peak
detector.

The bandwidth of the EMI test receiver is set at 120kHz for frequency range from 30MHz to
1000 MHz.

The bandwidth of the Spectrum’s VBW is set at 3MHz and RBW is set at 1MHz for peak
emissions measurement above 1GHz and 1MHz RBW, 10Hz VBW for average emissions
measure above 1GHz, Both PK and AV measure, PK detector is used.

The frequency range from 30MHz to 10™ harmonicare checked. and no any emissions were
found from 18 GHz to 40 GHz, So the radiated emissions from 18GHz to 40GHz were not
record.

Notes: 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading-Preamp Factor.

2. Measurement Uncertainty: +3.2 dB at a level of confidence of 95%.

3. For emissions above 1GHz, if peak level comply with average limit, then the average
level is deemed to comply with average limit.

4. For emissions below 1GHz, pretest for all mode, The test data of the worst case
condition(s) was reported on the following pages.

5. For Both PK and AV value above 1GHz, PK detector is used.

Keyway Testing Technology Co., Ltd.  Report No.17KWE045317F Page 14 of 51
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Radiated Emission Test-Up

Below 30MHz

Metal Full Soldered Ground Plane
Spectrum Analyzer
! Recewer

Below 1GHz

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0 to 360

Turn Table

Spe m
Analyzer

Above 1GHz

Aechoic 3m Chamber
Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360

3
([ —— AL >

Turn Table

Absorbers
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EUT : Wi-Fi Range Extender Model Name JWA-AC2319R
Temperature : 20C Relative Humidity : |48%

Pressure : 1010hPa Test Mode : Link Mode
Test Voltage : AC 120V/60Hz

Below 30MHz
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
- - - - P
- - - - P
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBuv) + distance extrapolation factor.
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Below 1GHz
EUT : Wi-Fi Range Extender Model Name : JWA-AC2319R
Temperature : 20C Relative Humidity : |48%
Pressure : 1010hPa Test Mode : TX-5180(802.11a)
Test Voltage : AC 120V/60Hz

Vertical

30 Level (dBuV/m)

60.0
FCC PART 15B

o

40.0[ I '

I — 6
i in ettt

20.0

30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000

Frequency (MHz)
Preamp ReadAntenna Cable Limit Over
Freq Factor Level Factor Loss Level Line Limit Remark
MHz dB dBuV dB/m dB dBuV/m dBuV/m dB
1 47.46 31.39 56.80 9.84 0.75 36.00 40.00 -4.00 QP
2 67.83 31.31 54.32 7.46 0.85 31.32 40.00 -8.68 QP
3 81.41 31.34 52.97 8.16 0.85 30.64 40.00 -5.36 QP
4 146.40 31.23 51.31 8.78 1.22 30.08 43.50 -13.42 QP
5 173.56 31.18 48.19 10.21 1.39 28.61 43.50 -14.89 QP
) 503.36 30.60 41.61 18.77 2.85 32.63 46.00 -13.37 QP
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Horizontal
Level (dBuV/m
60.0
FCC PART 15B
608
40.0—I
12
20.0
30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Preamp ReadAntenna Cable Limit Over
Freq Factor Level Factor Loss Level Line Limit Remark
MHz dB dBuV  dB/m dB dBuV/m dBuV/m dB
1 47.46 31.39 54.70 9.84 0.75 33.90 40.00 -6.10 QP
2 66.86 31.31 56.52 7.44 0.85 33.50 40.00 -6.50 QP
3 94.02 31.35 55.66 9.30 0.94 34.55 43.50 -B.95 QP
= 105.66 31.33 55.69 9.43 1.03 34.82 43.50 -8.68 QP
5 141.55 31.22 5B8.41 g.49 1.22 36.90 43.50 -6.60 QP
6 ! 173.56 31.18 58.57 10.21 1.39 38.99 43.50 -4.51 QP

Note:1. Absolute Level= Reading Level+ antenna Factor + cable loss - Preamp factor,

2. Over Limit= Absolute Level — Limit;
3.0nly the worst case is presented in the report .
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FCC ID: 2AJSTIJWA-AC2319R

Above 1GHz
EUT : Wi-Fi Range Extender Model Name JWA-AC2319R
Temperature : 20°C Relative Humidity : [48%
Pressure : 1010hPa Test Mode : TX-802.11a
Test Voltage : AC 120V/60HZ
Meter | Antenna | Cable | Preamp | Emission . :
Polar Frequency Reading | Factor loss factor Level Limits Margin
(HIV) Remark
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) | (dB)
802.11a-5180
\ 10360 33.52 23.76 17.06 28.84 455 54 -8.5 Average
\Y, 10360 45.37 23.76 17.06 28.84 57.35 74 -16.65 Peak
\Y, 15540 32.34 23.53 20.36 29.63 46.60 54 -74 Average
\ 15540 39.85 23.53 20.36 29.63 54.11 74 -19.89 Peak
H 10360 31.35 23.76 17.06 28.84 43.33 54 -10.67 Average
H 10360 42.67 23.76 17.06 28.84 54.65 74 -19.35 Peak
H 15540 29.85 23.53 20.36 29.63 44 11 54 -9.89 Average
H 15540 36.27 23.53 20.36 29.63 50.53 74 -23.47 Peak
802.11a-5200
\Y, 10400 31.76 24.04 1712 28.84 44.08 54 -9.92 Average
\Y, 10400 42.85 24.04 17.12 28.84 55.17 74 -18.83 Peak
\ 15600 31.68 23.81 20.39 29.64 46.24 54 -7.76 Average
\Y, 15600 39.86 23.81 20.39 29.64 54 .42 74 -19.58 Peak
H 10400 32.26 24.04 17.12 28.84 44 .58 54 -9.42 Average
H 10400 43.65 24.04 17.12 28.84 55.97 74 -18.03 Peak
H 15600 28.48 23.81 20.39 29.64 43.04 54 -10.96 Average
H 15600 38.52 23.81 20.39 29.64 53.08 74 -20.92 Peak
802.11a-5240
V 10480 31.37 2518 17.06 28.85 4476 54 -9.24 Average
\Y, 10480 43.53 2518 17.06 28.85 56.92 74 -17.08 Peak
\ 15720 31.65 24 .25 20.45 29.67 46.68 54 -7.32 Average
\Y, 15720 38.71 2425 20.45 29.67 53.74 74 -20.26 Peak
H 10480 30.75 2518 17.06 28.85 4414 54 -9.86 Average
H 10480 43.98 25.18 17.06 28.85 57.37 74 -16.63 Peak
H 15720 29.75 2425 20.45 29.67 4478 54 -9.22 Average
H 15720 38.53 2425 20.45 29.67 53.56 74 -20.44 Peak
Note:

Absolute Level= Reading Level+Antenna Factor+Cable Loss-Preamp Factor,

Over Limit= Absolute Level — Limit
“802.11a” mode is the worst mode and show in the report. The amplitude of spurious emissions which are
attenuated by more than 20dB below the permissible value has not to be reported.
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5. BAND EDGE COMPLIANCE TEST

5.1.Limits
All emissions outside of the 5.15-5.35 GHz band shall not exceed an EIRP of -27 dBm/MHz.

5.2.Test setup

Test method: FCC KDB 789033 G)& Parts 15.407(b)(4) & 15.209(a)

Same as Clause 4.2.

5.3.Test Data

FCC ID: 2AJSTIJWA-AC2319R

Frequency Meter | antenna | cable | preamp | Emission EIRP Limit
Reading | Factor loss factor Level Result | Comment
(MHz) (dBuV) | (dB) (dB) | (dB) (dBuVv/m) [dBm] [dBm]
802.11a
5150 35.12 28.66 |12.93 | 27.62 49.09 -46.11 -27.00 | Pass Vertical
5350 35.55 28.73 | 13.09 | 27.62 49.75 -45.45 -27.00 | Pass Vertical
5150 31.75 27.63 | 15.16 | 27.67 46.87 -48.33 -27.00 | Pass | Horizontal
5350 32.98 27.82 | 15.66 | 27.68 48.78 -46.42 -27.00 | Pass | Horizontal
802.11n(HT20)
5150 34.84 28.66 |12.93 | 27.62 48.81 -46.39 -27.00 | Pass Vertical
5350 34.12 28.73 | 13.09 | 27.62 48.32 -46.88 -27.00 | Pass Vertical
5150 30.34 27.63 | 15.16 | 27.67 45.46 -49.74 -27.00 | Pass | Horizontal
5350 31.65 27.82 | 15.66 | 27.68 47.45 -47.75 -27.00 | Pass | Horizontal
802.11n(HT40)
5150 34.12 28.66 | 1293 | 27.62 48.09 -47.11 -27.00 | Pass Vertical
5350 34.35 28.73 | 13.09 | 27.62 48.55 -46.65 -27.00 | Pass Vertical
5150 30.74 27.63 | 15.16 | 27.67 45.86 -49.34 -27.00 Pass | Horizontal
5350 31.43 27.82 | 15.66 | 27.68 47.23 -47.97 -27.00 | Pass | Horizontal

Remark: 1. According to KDB 789033 D02section H) d) (iii), for measurement above 1000MHz@3m distance,
the limit of EIRP is calculated as follows: EIRP[dBm] = E[dBuV/m] - 95.2

Keyway Testing Technology Co., Ltd.
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FCC ID: 2AJSTIJWA-AC2319R

For conducted test:

802.11a: Band Edge,Left Side

- Keysight Spectrum Analyzer - Swept SA
0 RL RF 500 C ALIGN AU
Start Freq 5.100000000 GHz ) Avg Type: Log-Pwr

PNO: Fast (o) Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

03:12:37 PM Apr 05, 2017

Auto Tune
Mkr1 5.150 0 GHz
Ref Offset 0.5 dB -
Ref 20.00 dBm ~48.463 dBm | —

Center Freq
5.150000000 GHz
P |
StartFreq
5.100000000 GHz
| B |

StopFreq
5.200000000 GHz

||
CF Step

1 J‘f Y 10.000000 MHz
) M’k"‘"‘ Auto Man
NP TSP W PRI P o CP T PP e T Y [N TN, Lty W e _I

Freq Offset
0Hz

B |
Scale Type

Start 5.10000 GHz Stop 5.20000 GHz L
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

802.11a: Band Edge,Right Side

e Keysight Spectrum Analyzer - Swept SA
L RF 509 A [ sense:INT] [ LIGN AU [03:27:06 PM Apr 05, 2017
Start Freq 5.200000000 GHz _ Avg Type: Log-Pwr ™
PNO: Fast (p) Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

=T )
Auto Tune
Ref Offset 0.5 dB Mkr1 5.350 0 GHz

Ref 20.00 dBm -49.857 dBm ——

Center Freq
6.300000000 GHz

StartFreq
5.200000000 GHz

||

StopFreq
5.400000000 GHz

CF Step
20.000000 MHz
! ‘1 Man
m&m«,wmmw,wkpmw-mwmﬂnww%ﬂwf«wWMHMWJanm-m«l..

Freq Offset
O Hz

||
Scale Type

Start 5.2000 GHz Stop 5.4000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Note: EIRP BAND EDGE=Reading Level+antenna gain
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FCC ID: 2AJSTIJWA-AC2319R

802.11n (20) : Band Edge,Left Side

- Keysight Spectrum Analyzer - Swept SA
i RL RF 50 G - ALIGN
Start Freq 5.100000000 GHz ) Avg Type: Log-Pwr
PNO: Fast (y) Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

Mkr1 5.150 0 GHz Auto Tune
Ref Offset 0.5 dB
R:f 23.?)0 dBm -50.316 dBm I

Center Freq
5.150000000 GHz

StartFreq
5.100000000 GHz

Stop Freq
5.200000000 GHz
i |

CF Step
10.000000 MHz
Man

Freq Offset
0Hz

\E——
Scale Type

‘-J
jwmaw’mw

,wlwhwummmmwﬁ,u\,w-wwﬂwﬂ-wt

Start 5.10000 GHz Stop 5.20000 GHz
#Res BW 1.0 MHz #V/BW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

802.11n (20) : Band Edge,Right Side

e Keysight Spectrum Analyzer - Swept SA o] &

il RL 50 AC SENSE:INT ALTGN AUTO | 03:33:
Start Freq 5.200000000 GHz T CORERT
Dl

PNO: Fast ( Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 30 dB

sele(:t.rrﬂceb
Ref Offset 0.6 dB Mkr1 5.350 0 GHz

Ref 20.00 dBm -48.873 dBm

Clear Write

R

!F "y \ Trace Average

.N..\l ¢

T T PNV YU RO MRS, WU SO B VL0 KOO O SRR TP

View Blank ~

Trace On

More

Start 5.2000 GHz Stop 5.4000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Note: EIRP BAND EDGE=Reading Level+antenna gain
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Note:

802.11n (40)

FCC ID: 2AJSTIJWA-AC2319R

: Band Edge,Left Side

- Keysight Spectrum Analyzer - Swept SA
i RL RF 50 C -
Start Freq 5.100000000 GHz
PNO: Fast )
IFGain:Low

ALTGN [03:37:18 PM Apr05, 2017
Avg Type: Log-Pwr 4
Trig: Free Run Avg|Hold:>100/100

#Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm

1 i
..wwvwma.«wvmm:wawm:mwn’ el

Start 5.10000 GHz
#Res BW 1.0 MHz

Stop 5.22000 GHz
Sweep 1.000 ms (1001 pts)

STATUS

#V/BW 3.0 MHz

o) o )
Trace/Detector

Select Trace ~

Clear Write

View Blank N
Trace On

802.11n (40) : Band Edge,Right Side

= Keysight Spectrum Analyzer - Swept SA

RL 50 AC ALIGN AUTO 03:38:25 PM Apr 05, 2017
Start Freq 5.200000000 GHz Avg Type: Log-Pwr T 1
PNO: Fast ( Avg|Hold:>100/100
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Mkr1 5.350 0 GHz

Ref Offset 0.5 dB -49.577 dBm

Ref 20.00 dBm

P e e

\

}

\
\ ¢
L RUNTIFTVEWIRE YR 0 VPPN, AP TR TP RO

Start 5.2000 GHz
#Res BW 1.0 MHz

Stop 5.4000 GHz
#VBW 3.0 MHz

Il:'\?}"

Auto Tune

Center Freq
5.300000000 GHz

StartFreq
5.200000000 GHz

StopFreq
5.400000000 GHz
" |

CF Step
20.000000 MHz
Auto Man

Freq Offset
0 Hz

P |
Scale Type

Sweep 1.000 ms (1001 pts)
MSG STATUS

EIRP BAND EDGE=Reading Level+antenna gain
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FCC ID: 2AJSTIJWA-AC2319R

6. 26DB AND 6DB BANDWIDTH TEST

6.1.Applicable Standard
The bandwidth at 26 dB down from the highest in-band spectral density is measured with a
spectrum analyzer connected to the antenna terminal while the EUT is operating at its
maximum power control level, as defined in KDB 789033, at the appropriate frequencies. The
spectrum analyzer's bandwidth measurement function is configured to measure the 26 dB
bandwidth.
The 26 dB bandwidth is used to determine the conducted power limits.
The minimum of 6dB Bandwidth measurement is 0.5 MHz for U-NII-3

6.2.Test Procedure

1. Emission Bandwidth (EBW)
a) Set RBW = approximately 1% of the emission bandwidth.
b) Set the VBW > RBW.
c) Detector = Peak.
d) Trace mode = max hold.
e) Measure the maximum width of the emission that is 26 dB down from the maximum of the emission.
Compare this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as needed
until the RBW/EBW ratio is approximately 1%.

6.3.Test setup

EUT SPECTRUM
ANALYZER
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FCC ID: 2AJSTIJWA-AC2319R

Mode Channel number Frequency 26dB Bandwidth

(MHz) (MHz)
36 5180 20.91
802.11a 40 5200 20.91
48 5240 21.28
36 5180 21.65

802.11n
(HT20) 40 5200 21.68
48 5240 21.61
802.11n 38 5190 42.82
(HT40) 46 5230 4238

Keyway Testing Technology Co., Ltd.
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FCCID

802.11a mode-ch36

[ Kepsight Spectrim Analyzes - Occupied BW
(>

AL R i
Center Freq 5.180000000 GHz

HIFGain:Low

Ref 10.00 dBm

#Res BW 300 kHz
Occupied Bandwidth
16.742 MHz

-90.204 kHz
20.91 MHz

Transmit Freq Error
x dB Bandwidth

¥ Tri

#Atten: 30 dB

5180000000 GHz

03:45:39 PM Agr0S, 2017

Radio Std: None Frequency

AvglHold:>10/10

#VBW 1 MHz

Total Power

% of OBW Power
x dB

Radio Device: BTS

Center Freq
£.180000000 GHz

99.00 %
-26.00 dB

STATUS

802.11a mode-ch40

[ Keysight Specinum Analyzes - Occupied BW
TN B
Center Freq 5.200000000 GHz

=
HIFGain:Low

Ref 10.00 dBm

#Res BW 300 kHz

Occupied Bandwidth

16.729 MHz
-76.207 kHz
20.91 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 1 MHz

Total Power

% of OBW Power
xdB

03:46:30 PM Apr 05, 2017

Radio Std: None Frequency

Radio Device: BTS

Center Freq
5200000000 GHz

3.77 dBm

99.00 %
-26.00 dB

sTATUS

802.11a mode-ch48

== Keysight Spectrum Analyzer - Occupied BW
kL

Center Freq 5.240000000 GHz

s
AFGain:Low

Ref 10.00 dBm

Center 5.24 GHz
#Res BW 300 kHz

Occupied Bandwidth
16.744 MHz

-80.962 kHz
21.28 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.
Trig: Free Run
#Atten: 30 dB

#VBW 1 MHz

Total Power

% of OBW Power
x dB

GH:
AvglHold:>10110

03:47:17 PH Apr0S, 2017

Radio Std: None Frequency

Radio Device: BTS

Center Freq
5240000000 GHz|

-4.43 dBm

99.00 %
-26.00 dB

STATUS

Keyway Testing Technology Co., Ltd.
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FCC ID: 2AJSTIJWA-AC2319R

802.11n(HT20) mode-ch36

[ Keysight Spectrum Analyzes - Occupied BW
—

AL R A
Center Freq 5.180000000 GHz

#IFGain:Low

Ref 10.00 dBm

#Res BW 300 kHz
Occupied Bandwidth
17.858 MHz

-16.414 kHz
21.65 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.180000000 GHz
Trig: Free Run
#Atten: 30 dB

#VBW 1 MHz

Total Power

% of OBW Power
x dB

03:43:57 PM Agr0S, 2017

Radio Std: None Frequency

AvglHold:>10/10

Radio Device: BTS

Center Freq
£.180000000 GHz

3.63 dBm

99.00 %
-26.00 dB

STATUS

802.11 n(HT20) mode-ch40

[ Keysight Spectruen Anslyzes - Occupied W/
AL RF
Center Freq 5.200000000 GHz

HIF Gai

Trig: Free Run
" #Amen: 30 dB

Ref 10.00 dBm

#Res BW 300 kHz

Occupied Bandwidth
17.843 MHz
-10.507 kHz
21.68 MHz

Transmit Freq Error
x dB Bandwidth

ot Freq: 5200000000 GHz

#VBW 1 MHz

Total Power

% of OBW Power
xdB

03:49:05 PM Apr 05, 2017

Radio Std: None Frequency

Avg|Held:>10/0

Radio Device: BTS

3.86 dBm

99.00 %
-26.00 dB

802.11 n(HT20) mode-ch48

[ Keysight Spectrum Analyzer - Occupied BW

Ref 10.00 dBm

Center 5.24 GHz
#Res BW 300 kHz
Occupied Bandwidth
17.832 MHz
-2.595 kHz
21.61 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 1 MHz

Total Power

% of OBW Power
x dB

GHz
Avg|Hold:>10/0

03:48:19 PM A0S, 2017

Radio Std: None Frequency

Radio Device: BTS

Center Freq
5.240000000 GHz

99.00 %
-26.00 dB

STATUS
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FCC ID: 2AJSTIJWA-AC2319R

802.11n(HT40) mode-ch38

e Keysight Spectnum Analyzer - Occupied BW < ==
0344120 PM Apr0S, 2017
Radio Std: None Frequency

T A i NSEI ALIGH
Center Freq: 5.190000000 GHz
Center Freq 5.190000000 GHz e P
MFGain:Low #Atten: 30 dB Radio Device: BTS

et et e, |

Center 5,19 GHz
#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power -5.61 dBm
36.198 MHz

Transmit Freq Error 13.340 kHz % of OBW Power 99.00 %
x dB Bandwidth 42.82 MHz x dB -26.00 dB

= STATUS

802.11 n(HT40) mode-ch46

[ Keysight Spectnum Analyzer - Occupied BW. —_
Lol 03:4: M Apr0S, 2017
Radio $td: None Frequency

: 5230000000 GHz
Avg|Hold:>1010
Radio Device: BTS

Ref 0.00 dBm

Center 5.23 GHz
#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power -4.46 dBm
36.193 MHz

Transmit Freq Error 27.810 kHz % of OBW Power 99.00 %
x dB Bandwidth 42.38 MHz xdB -26.00 dB

= STATUS
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