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TEST SUMMARY

ANTENNA REQUIREMENT
RESULT: Passed

Maximum CONDUCTED OUTPUT POWER
RESULT: Passed

ON TiME AND DuTY CYCLE

26 DB BANDWIDTH AND 99% BANDWIDTH
RESULT: Passed

6 DB BANDWIDTH
RESULT: Passed

POWER SPECTRAL DENSITY
RESULT: Passed

MAsK EMISSION
RESULT: Passed

SPURIOUS EMISSION
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ELECTROMAGNETIC FIELDS
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MAINS CONDUCTED EMISSIONS
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1. General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report. This applies especially to
the following appendix:

Appendix P: Photo Documentation internal view
(File Name: 50148969APPENDIXP)

Appendix D: Test Result of Radiated Emissions
(File Name: 50148969APPENDIXD)

Test Specifications

The following standards were applied:

Table 1: Applied Standard and Test Levels

Radio

FCC CFR 47 Part 15 Subpart E Section 15.407
FCC CFR 47 Part 2 Subpart J Section 2.1091
FCC CFR 47 Part 1 Subpart | Section 1.1307
ISED RSS-247 Issue 2 (Feb 2017)

ISED RSS-102 Issue 5

ISED RSS-GEN Issue 4

ANSI C63.10:2013

FCC KDB 789033 D02

FCC KDB 662911

FCC KDB 644545

FCC KDB 447498 D01 General RF Exposure Guidance v06
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2. Test Sites

2.1 Test Facilities

TUV Rheinland Taiwan Ltd.
Taipei Office

11F. No.758, Sec. 4, Bade Rd., Songshan Dist.
Taipei City 105
Taiwan (R.O.C.)

FCC Registration No.: 340738
IC Canada Registration No.: 9465A-1

TAF Accredited NCC Test Lab. No.:0759
TAF 1SO17025 Certification effective periods: 2016-Jul-1st to 2019-Jun-30th

TAF

Testing Laboratory

0759
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2.2 List of Test and Measurement Instruments

Table 2: List of Test and Measurement Equipment

Kind of Last Next

Equipment Manufacturer Type SN Calibration | Calibration

Test Software Farad EZ EMC Ver. TUV3AT1 N/A N/A

EMI Test R&S ESR 7 101549 | 2017/11/10 | 2018/11/10

Receiver

Spectrum R&S FSV 40 100921 2018/05/02 | 2019/05/02

Analyzer

Spectrum Agilent N9O10A | MY53470241 | 2018/02/05 | 2019/02/05

Analyzer

Preamplifier

(30MHz -1GH2) HP 8447F 2805A03335 | 2017/08/14 | 2018/08/14

Preamplifier (18 COM-

GHz 40 GH2) POWER PAM-840 461257 | 2018/01/18 | 2019/01/18

Pre-Ampilifier EM

(1GH2-18GH2) | Electronics | EMO1G18G 60558 2017/11/21 | 2018/11/21

Bilog Antenna TESEQ CBL6111D 29804 2017/08/18 | 2018/08/18
ETS-

Horn Antenna . 3117 201918 | 2017/08/18 | 2018/08/18
Lindgren

Horn Antenna COM-

(18GHz~40GH2) POWER AH-840 101029 2017/11/28 | 2018/11/28

Loop Antenna Schwarzbeck | FMZB 1513 1513-076 2017/06/14 | 2018/06/14

EMI Test

Eocei R&S ESR 7 101549 | 2017/11/10 | 2018/11/10
ecelver

Spectrum R&S FSL3 101943 | 2015/09/07 | 2018/09/07
Analyzer

Temp. & Humid. . GCT-099- MAF0103-

Chambar Giant Force 0.5 007 2017/03/09 | 2019/03/09
LISN (1 phase) R&S ENV216 101243 | 2017/06/18 | 2018/06/18

LISN R&S ENV216 101262 2017/06/22 | 2018/06/21
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2.3 Traceability

All measurement equipment calibrations are traceable to NML(Taiwan)/NIST(USA) or where calibration
is performed outside Taiwan, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically in a suitably accredited Calibration Lab.
Additionally all equipment is verified for proper performance on a regular schedule using in house
standards or comparisons.

2.5 Measurement Uncertainty

The estimated combined standard uncertainty for radiated emissions and conducted emissions
measurements are:

Table 3: Emission Measurement Uncertainty

Parameter Uncertainty

Radio Frequency +1x107
RF power, conducted +1.5dB
Adjacent channel power +3dB
Radiated emission of transmitter, valid up to 40 GHz +6dB
Radiated emission of receiver, valid up to 40 GHz +6dB
Temperature +2°
Humidity +10 %
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3. General Product Information

3.1 Product Function and Intended Use

The EUT is a 802.11 a/b/g/n/ac module. It contains a WiFi 2.4GHz and 5GHz compatible
module enabling the user to communicate data through a Wireless interface.
For details refer to the User Guide, Data Sheet and Circuit Diagram.

3.2 Ratings and System Details

Table 4: Basic Information of EUT

Item EUT information

Kind of Equipment IEEE 802.11 a/b/g/n/ac 2x2 WiFi Module

Type Designation WFUO033-LGA

Product Type WLAN (2TX, 2RX)
FCC ID RX3-WFUO33LGA
IC ID 2878F-WFUO33LGA
HVIN WFUO033-LGA

Table 5: Technical Specification of EUT

Operating Frequency 5150 ~ 5350MHz, 5470 ~ 5725MHz, 5725 ~ 5850MHz

Operation Voltage 3.3V

Channel number Refer to Table 6

Modulation OFDM with BPSK, QPSK, QAM

Antenna gain Refer to Table 7

Antenna Type PIFA Antenna
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Table 6: Channel Frequency Table

There are three bandwidth systems.

For 20MHz bandwidth systems, use channel 36, 40, 44, 48, 52, 56, 60, 64, 100, 104, 108, 112, 116,
120, 124, 128, 132, 136, 140, 144, 149, 153, 157, 161, 165.

For 40MHz Bandwidth systems, use channel 38, 46, 54, 62, 102, 110, 118, 126, 134, 142, 151, 159.

For 80MHz Bandwidth systems, use channel 42, 58, 106, 122, 138, 155

o Frequency
(MHz)
36 5180
38 5190
40 5200
5150 ~ 5250MHz 42 5210
44 5220
46 5230
48 5240
52 5260
54 5270
56 5280
5250 ~ 5350MHz 58 5290
60 5300
62 5310
64 5320
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Frequency

CH
(MHz)
100 5500
102 5510
104 5520
106 5530
108 5540
110 5550
112 5560
116 5580
118 5590
120 5600
5470 ~ 5725MHz 122 5610
124 5620
126 5630
128 5640
132 5660
134 5670
136 5680
138 5690
140 5700
142 5710
144 5720
149 5745
151 5755
153 5765
5725 ~ 5850MHz 155 5775
157 5785
159 5795
161 5805
165 5825
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Table 7: Table for Filed Antenna

Combination 1

Ant Model Name Antenna Type Gain (dB)
' P 2.4GHz 5GHz
1 79011W000-600-G PIFA Antenna 0.88 2.97
2 79011VR00-600-G PIFA Antenna 2.41 3.1
Combination 2
Gain (dB)
Ant. M IN A T
nt odel Name ntenna Type 2.4Ghz 5GHz
1 79011VS00-600-G PIFA Antenna 1.77 4.77
2 79011W100-600-G PIFA Antenna 1.71 4.55

For 5GHz Radiated Emission test:
Combination2
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3.3 Independent Operation Modes

The basic operation modes are:
A. Transmitting
B. Receiving
C. Normal link
D. Off
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3.4 Noise Generating and Noise Suppressing Parts

Refer to the Circuit Diagram.

3.5 Submitted Documents

- Circuit Diagram

- Instruction Manual

- Rating Label

- Technical Description
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4. Description of Test Setup

4.1 Principle of Configuration Selection

The equipment under test (EUT) was configured to measure its maximum power level.
The test modes were adapted accordingly in reference to the instructions for use.

4.2 Test Operation and Test Software
Setup for testing: Test samples are provided with a SPI interface which makes it
possible to control them through test software installed on a notebook computer.

This software, MT7662UQA was running on the laptop computer connected to
the EUT. It was used to enable the operation modes listed in section 3.3 as
appropriate.

Full test was applied on all test modes, but only worst case was shown.
ANT1 stands for Antenna port one.
ANT2 stands for Antenna port two.

4.3 Special Accessories and Auxiliary Equipment

The product has been tested together with the following additional accessories:

Description Manufacturer Model No. Serial No.

Notebook(EMC-06) Lenovo TPO0048A PB-0F8B2
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4.4 Countermeasures to achieve EMC Compliance
The test sample which has been tested contained the noise suppression parts as

described in the Constructional Data Form or the Technical Construction File. No
additional measures were employed to achieve compliance.

4.5 Test Setup Diagram

Diagram of Measurement Configuration for Radiation Test

Ant. Tower

1-4m

EUT& 3m
Suppaort U

Turn Table

Ground Plane

Test Receiver

N

i
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Diagram of Measurement Equipment Configuration for Mains Conduction
Measurement

EUT &

Support stand

LISN
&0cI
l
Ground plane

Testreceive | |__|L—
uad P

Diagram of Measurement Equipment Configuration for Conducted Transmitter
Measurement

ANT1 or ANT2 testing

RF Cable

Test Receiver EUT

A

Data Transfer Cable

Laptop with test
SW installed
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4.6 Environmental Conditions

Temperature 18-25°C

Humidity 35 —-75%
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5. Antenna Port Test Results

5.1 Transmitter Requirement & Test Suites

5.1.1 Antenna Requirement

RESULT: Passed
Test standard : FCC Part 15.407(a), Part 15.203 and RSS-

Gen7.1.4
Limit : the use of antennas with directional gains that do not

exceed 6 dBi

According to the antenna report, the EUT has two antennas. The antenna is PCB antenna with no
possibility of replacement with a non-approved antenna by the end-user. Therefore, the EUT is

considered to comply with this provision.

Combination 1

Gain (dB)
Ant. Model Name Antenna Type
P 2.4GHz 5GHz
1 79011W000-600-G PIFA Antenna 0.88 2.97
2 79011VR00-600-G PIFA Antenna 2.41 3.1
Combination 2
Gain (dB)
Ant. Model Name Antenna Type
P 2.4GHz 5GHz
1 79011VS00-600-G PIFA Antenna 1.77 4.77
2 79011W100-600-G PIFA Antenna 1.71 4.55

Refer to EUT photo and antenna report for detailed information.
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5.1.2 Maximum Conducted Output Power

RESULT: Passed
Test standard : FCC Part 15.407(a), RSS-247 6.2

Kind of test site : Shielded room/Conducted room

Test setup

Test Channel : Refer to the Table 8 ~ 11

Operation Mode : A

Limit

For client devices in the 5.15-5.25 GHz band, the maximum conducted output power over the frequency
band of operation shall not exceed 250 mW provided the maximum antenna gain does not exceed 6
dBi.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the
frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is
the 26 dB emission bandwidth in megahertz. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be reduced by
the amount in dB that the directional gain of the antenna exceeds 6 dBi.
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Table 8: Test result of Maximum Output Power (802.11a)

Conducted power (dBm) Max. Limit | Duty Fac.

Channel | Frequency Aux] AUx2 (dBm) (éB) RESULT
36 5180 MHz 15.81 15.83 22.33 0.56 Pass
40 5200 MHz 15.93 15.90 22.33 0.56 Pass
48 5240 MHz 15.87 15.84 22.33 0.56 Pass
56 5280 MHz 15.88 15.89 22.33 0.56 Pass
60 5300 MHz 15.80 15.83 22.33 0.56 Pass
64 5320 MHz 15.90 15.85 22.33 0.56 Pass
100 5500 MHz 15.85 15.92 22.33 0.56 Pass
112 5560 MHz 15.89 15.87 22.33 0.56 Pass
140 5700 MHz 15.96 15.92 22.33 0.56 Pass
144 5720 MHz 15.89 15.94 22.33 0.56 Pass
149 5745 MHz 15.92 15.81 28.33 0.56 Pass
157 5785 MHz 15.82 15.86 28.33 0.56 Pass
165 5825 MHz 15.94 15.93 28.33 0.56 Pass

Note: Conducted power is equal to measured power plus duty factor, where duty factor is 10log
(1/0.88).

Table 9: Test result of Maximum Output Power (802.11ac VHT20)

Conducted power (dBm) Max. Limit | Duty Fac.

Channel | Frequency Auxd AUX2 Total (dBm) (éB) RESULT
36 5180 MHz 12.20 11.59 14.91 22.33 0.56 Pass
40 5200 MHz 11.85 11.79 14.83 22.33 0.56 Pass
48 5240 MHz 12.03 11.80 14.92 22.33 0.56 Pass
56 5280 MHz 12.00 11.88 14.95 22.33 0.56 Pass
60 5300 MHz 12.18 11.76 14.98 22.33 0.56 Pass
64 5320 MHz 12.26 11.66 14.98 22.33 0.56 Pass
100 5500 MHz 12.10 11.84 14.98 22.33 0.56 Pass
112 5560 MHz 11.91 11.72 14.82 22.33 0.56 Pass
140 5700 MHz 12.09 11.86 14.98 22.33 0.56 Pass
144 5720 MHz 11.85 12.12 14.99 22.33 0.56 Pass
149 5745 MHz 12.05 11.81 14.94 28.33 0.56 Pass
157 5785 MHz 12.22 11.69 14.97 28.33 0.56 Pass
165 5825 MHz 11.93 11.79 14.87 28.33 0.56 Pass

Note: Conducted power is equal to measured power plus duty factor, where duty factor is 10log
(1/0.88).
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Table 10: Test result of Maximum Output Power (802.11ac VHT40)

Conducted power (dBm) Max. Limit | Duty Fac.

Channel | Frequency Auxd AUX2 Total (dBm) (éB) RESULT
38 5190 MHz 11.85 11.63 14.75 22.33 1.08 Pass
46 5230 MHz 10.94 10.38 13.68 22.33 1.08 Pass
54 5270 MHz 12.07 11.67 14.88 22.33 1.08 Pass
62 5310 MHz 12.05 11.87 14.97 22.33 1.08 Pass
102 5510 MHz 10.90 10.72 13.82 22.33 1.08 Pass
118 5590 MHz 11.64 12.07 14.87 22.33 1.08 Pass
134 5670 MHz 11.78 11.72 14.76 22.33 1.08 Pass
142 5710 MHz 12.06 11.63 14.86 22.33 1.08 Pass
151 5755 MHz 11.86 11.58 14.73 28.33 1.08 Pass
159 5795 MHz 12.07 11.60 14.85 28.33 1.08 Pass

Note: Conducted power is equal to measured power plus duty factor, where duty factor is 10log
(1/0.78).

Table 11: Test result of Maximum Output Power (802.11ac VHT80)

Conducted power (dBm) Max. Limit | Duty Fac. | Duty Fac.
Channel | Frequency ™40 Aux2 Total (dBm) ) )
42 5210 MHz 10.68 10.88 13.79 22.33 1.87 Pass
58 5290 MHz 10.93 10.95 13.95 22.33 1.87 Pass
106 5530 MHz 10.70 11.07 13.90 22.33 1.87 Pass
122 5610 MHz 10.81 10.83 13.83 22.33 1.87 Pass
138 5690 MHz 10.79 10.80 13.81 22.33 1.87 Pass
155 5775 MHz 11.02 10.94 13.99 28.33 1.87 Pass

Note: Conducted power is equal to measured power plus duty factor, where duty factor is 10log
(1/0.65).
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5.1.3 On Time and Duty Cycle

Test standard : KDB 789033 Zero-Span Spectrum Analyzer Method
Limit : None; for reporting purposes only

Kind of test site : Shielded room/Conducted room

Test setup

Operation Mode : A

Table 12: Result of Duty Cycle

: D I
Mode O(x;r;rg)e Period (msec) Duty Cycle (%) Ctétr);e?:iligr?
Factor (dB)
802.11a 1.45 1.64 88 0.56
802.11ac VHT20 1.37 1.56 88 0.56
802.11ac VHT40 0.67 0.88 78 1.08
802.11ac VHT80 0.35 0.54 65 1.87
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DUTY CYCLE PLOT, 802.11a

BE Keysight Spectrum Analyzer - Swept SA
RL RF AC SENSE:INT] | ALIGN AUTO | 08:34:26 PM May 08, 2018
Avg Type: Log-Pwr

PNO: Fast —=— 1rig: FreeRun
Atten: 20 dB

Auto Tune
Ref Offset 13.2 dB AMkr3 1.640 ms|
Ref 20.00 dBm 3.49 dB| e ——
Center Freq
! 5.180000000 GHz
||
StartFreq
5.180000000 GHz
| sl s me e |
Xz Stop Freq
5.180000000 GHz
||
Center 5.180000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
MKR| MODE TRC| SCL| x FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ M Liiwo
T S v Y 7 Y — — — ]
A F |1t a408oms| _ 6326dBm| | | |
(7S S 777V Y S S — Freq Offset
[ aosoms| S3zeaBm[ | [ | 0 Hz
I B

O 0~Oo b
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DUTY CYCLE PLOT, 802.11ac VHT20

BE Keysight Spectrum Analyzer - Swept SA
RL RF AC SENSE:INT] | ALIGN AUTO [ 08:37:20 PM May 08, 2018
Avg Type: Log-Pwr

PNO: Fast —=— 1rig: FreeRun
Atten: 20 dB
Auto Tune
Ref Offset 13.2 dB AMkr3 1.560 ms)
Ref 20.00 dBm 354 d B ——
Center Freq
5.180000000 GHz
||
StartFreq
5.180000000 GHz
] | sl s me e |
Xi! Stop Freq
5.180000000 GHz
||
Center 5.180000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ M [T
T S Y 7YY — — ]
M F (1t — azjoms| B2asaBm | [ |
Tt [iA 1560ms|{Al _ ss4dB] | [ ] Freq Offset
1 4270ms| Soasdem [ | |§ OHz
I I I

O 0~Oo b
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DUTY CYCLE PLOT, 802.11ac VHT40

BE Keysight Spectrum Analyzer - Swept SA
RL RF AC SENSE:INT] | ALIGN AUTO | 08:46:59 PM May 08, 2018
Avg Type: Log-Pwr

PNO: Fast —=— 1rig: FreeRun
Atten: 20 dB
Auto Tune
Ref Offset 13.2 dB AMkr3 880.0 ps
Ref 20.00 dBm 136 o ——
Center Freq
5.190000000 GHz
||
StartFreq
5.190000000 GHz
| sl s me e |
StopFreq
5.190000000 GHz
||
Center 5.190000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
MKR| MODE TRC| SCL| x Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ M [T
1 YR N 7 S T ) (7 T 7 N — | [
M F (1t —  aowms| 4879dBm | [ |
A1t A s#00us[(A] _ is6dB | | ] Freq Offset
4 [ d4%00ms| 4879dBm| | [ | OHz
5 I
6
7
8
9
10
11
MSG
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DUTY CYCLE PLOT, 802.11ac VHT80

BE Keysight Spectrum Analyzer - Swept SA
RL RF AC SENSE:INT] | ALIGN AUTO | 08:49:42 PM May 08, 2018
Avg Type: Log-Pwr

PNO: Fast —=— 1rig: FreeRun
Atten: 20 dB
Auto Tune
Ref Offset 13.2 dB AMkr3 540.0 ps
Ref 20.00 dBm 0.36 dB| e ——
Center Freq
5.210000000 GHz
||
StartFreq
5.210000000 GHz
| sl s me e |
StopFreq
5.210000000 GHz
||
Center 5.210000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
MKR| MODE TRC| SCL| x FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ M Liiwo
I T Y T 7 Y — S — —
P F [1t] — 4ssoms| b2eadBm| | [ |
Y I — 7 Y ——— Freq Offset
4 [ assoms| B2magBm | [ |§ 0Hz
5 I B
6
7
8
9
10
11
MSG
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5.1.4 26 dB Bandwidth and 99% Bandwidth

RESULT: Passed
Test standard : FCC Part 15.407(a), RSS-247;

Limit : FCC Part 15.407(a), RSS-247;

Kind of test site : Shielded room/Conducted room

Test setup

Test Channel : Refer to the Table 11 ~14

Operation Mode : A

Table 13: Test result of 26dB/99% Bandwidth (802.11a)

Channel 26dB 99%
Channel Frequency Bandwidth Bandwidth
(MHz) ANT1 (MHz) ANT1 (MH2)
36 5180 27.78 16.823
40 5200 27.86 16.902
48 5240 22.61 16.703
56 5280 23.17 16.676
60 5300 25.93 16.736
64 5320 27.79 16.835
100 5500 25.71 16.780
112 5560 22.03 16.660
140 5700 19.73 16.585
149 5745 19.77 16.586
157 5785 21.87 16.617
165 5825 20.13 16.625
144, 5720 20.04 16.447

Note1: Channel 144 is operated in both U-NII-2C and U-NII-3




Produkte
Products

A TUVRheinland®

Prifbericht - Nr.:

Test Report No.

50148969 001

Seite 29 von 142
Page 29 of 142

Table 14: Test result of 26dB/99% Bandwidth (802.11ac VHT20)

Channel 26d|.3 990/‘.’
Channel Frequency AIIB\J%I'nOdVXﬁIt$ Bandwidth
(MHz) + 1 ANTO+ANT1
(MHz) (MHz)
36 5180 19.93 17.597
40 5200 20.03 17.607
48 5240 20.12 17.631
56 5280 20.27 17.656
60 5300 20.11 17.615
64 5320 20.12 17.642
100 5500 19.94 17.591
112 5560 20.15 17.673
140 5700 20.12 17.619
149 5745 20.32 17.629
157 5785 20.09 17.603
165 5825 20.19 17.728
144, 5720 20.52 17.596

Note1: Channel 144 is operated in both U-NII-2C and U-NII-3

Table 15: Test result of 26dB/99% Bandwidth (802.11ac VHT40)

Channel | 26dB Bandwidth Bar?g\jéi) i
Channel Frt(e'aILIJ_Iezr;cy AN'(I'I\(/)I+HAZI)\JT1 ANTO+ANTA

(MHz)

38 5190 40.56 36.046
46 5230 40.44 36.108
54 5270 40.16 35.996
62 5310 40.53 36.049
102 5510 40.58 36.088
118 5590 40.67 36.051
134 5670 40.15 36.090
151 5755 41 36.257
159 5795 40.79 36.237
142, 5710 40.5 35.884

Note1: Channel 142 is operated in both U-NII-2C and U-NII-3
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Channel | 26dB Bandwidth | 2070
Channel Frequency ANTO+ANT1
(MHz) (MHz) ANTO+ANT1

(MHz)
42 5210 80.57 75.138

58 5290 80.38 74.9
106 5530 80.5 74.879
122 5610 81 75.874
151 5755 79.84 74.656
138, 5690 80 74.787

Note1: Channel 138 is operated in both U-NII-2C and U-NII-3

Table 16: Test result of 26dB/99% Bandwidth (802.11ac VHT80)
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Test Plot of 26dB Bandwidth (802.11a)

Antenna 1
5180MHz

BE Keysight Spectrum Analyzer - Occupied BW

[-o][- 2]

| SENSE:INT] [ ALIGN AUTO  [02:37:32 PM May 15,2018

Center Freq: 5.180000000 GHz Radio Std: None Frequency
) Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
5.180000000 GHz

Center 5.18 GHz
#Res BW 200 kHz #/BW 620 kHz

Occupied Bandwidth Total Power 24.1 dBm
16.823 MHz

Transmit Freq Error -45.683 kHz OBW Power 99.00 %
x dB Bandwidth 27.78 MHz x dB -26.00 dB

msc L File <PICTURE.PNG> saved smarus

5200MHz

B Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] [ ALIGN AUTO  [02:38:28 PM May 15,2018
Center Freq: 5.200000000 GHz Radio Std: None Frequency
= Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
5.200000000 GHz

Center 5.2 GHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 24.5 dBm
16.902 MHz

Transmit Freq Error -52.449 kHz OBW Power 99.00 %
x dB Bandwidth 27.86 MHz x dB -26.00 dB




A TUVRheinland®

Produkte
Products
Prufbericht - Nr.: 50148969 001 Seite 32 von 142
Test Report No. Page 32 of 142
5240MHz
B Keysight Spectrum Analyzer - Occupied BW =& )
[ seEnsE:NT] | ALIGN AUTO  [02:41:03 PMMay 15, 2018
Center Freq: 5.240000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref 20.00 dBm
Center Freq
5.240000000 GHz
#Res BW 200 kHz #VBW 620 kHz CF Step
QOccupied Bandwidth Total Power 24.4 dBm
16.703 MHz
Transmit Freq Error -5.681 kHz OBW Power 99.00 %
x dB Bandwidth 22.61 MHz xdB -26.00 dB
5280MHz

BE Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] |

ALIGN AUTO |DZ:41131 PMMay 15,2018

Center Freq: 5.280000000 GHz
— ) Trig: Free Run

#FGainiLow | #Atten: 20 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref 20.00 dBm

#Res BW 200 kHz #/BW 620 kHz

Total Power

Occupied Bandwidth
16.676 MHz
-48.083 kHz
23.17 MHz xdB

Transmit Freq Error OBW Power

x dB Bandwidth

Center Freq
5.280000000 GHz

24.9 dBm

Freq Offset
99.00 % 0 Hz
-26.00 dB
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5300MHz
BE Keysight Spectrum Analyzer - Occupied BW
[ SENSE:INT] | ALIGN AUTO  [02:41:57 PMMay 15,2018
Center Freq: 5.300000000 GHz Radio Std: None Frequency
G Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref 20.00 dBm
Center Freq
5.300000000 GHz
#VBW 620 kHz
Occupied Bandwidth Total Power 25.2 dBm
16.736 MHz
Transmit Freq Error -33.463 kHz OBW Power 99.00 %
x dB Bandwidth 25.93 MHz xdB -26.00 dB
5320MHz

BE Keysight Spectrum Analyzer - Occupied BW

=R

]
#IFGain:Low

Ref 20.00 dBm

#Res BW 200 kHz

Occupied Bandwidth

[ seEnsE:NT] |

ALIGN AUTO |UZ:4Z‘31 PMMay 15,2018

Center Freq: 5.320000000 GHz
i, Trig: FreeRun
#Atten: 20 dB

#VBW 620 kHz

Total Power

16.835 MHz

Transmit Freq Error
x dB Bandwidth

-6.204 kHz
27.79 MHz

OBW Power
xdB

Radio Std: None Frequency

AvglHold:>10/10

Radio Device: BTS

Center Freq
5.320000000 GHz

25.1 dBm

Freq Offset

99.00 % Cliz

-26.00 dB
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5500MHz
B Keysight Spectrum Analyzer - Occupied BW =& )
[ seEnsE:NT] | ALIGN AUTO _ [02:42:57 PMMay 15, 2018
Center Freq: 5.500000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref 20.00 dBm
Center Freq
5.500000000 GHz
#Res BW 200 kHz #VBW 620 kHz CF Step
QOccupied Bandwidth Total Power 24.0 dBm
16.780 MHz
Transmit Freq Error -33.096 kHz OBW Power 99.00 %
x dB Bandwidth 25.71 MHz xdB -26.00 dB
5560MHz

BE Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] |

ALIGN AUTO |DZ:43126 PMMay 15,2018

Center Freq: 5.560000000 GHz
— ) Trig: Free Run

#FGainiLow | #Atten: 20 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref 20.00 dBm

#Res BW 200 kHz #/BW 620 kHz

Total Power

Occupied Bandwidth
16.660 MHz
-33.855 kHz
22.03 MHz xdB

Transmit Freq Error OBW Power

x dB Bandwidth

Center Freq
5560000000 GHz

24.2 dBm

Freq Offset
99.00 % 0 Hz
-26.00 dB
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5700MHz
BE Keysight Spectrum Analyzer - Occupied BW
[ SENSE:INT] | ALIGN AUTO  [02:43:53 PMMay 15,2018
Center Freq: 5.700000000 GHz Radio Std: None Frequency
G Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref 20.00 dBm
Center Freq
5.700000000 GHz
#VBW 620 kHz
Occupied Bandwidth Total Power 24.5 dBm
16.585 MHz
Transmit Freq Error -16.112 kHz OBW Power 99.00 %
x dB Bandwidth 19.73 MHz xdB -26.00 dB
5745MHz

BE Keysight Spectrum Analyzer - Occupied BW

=R

]
#IFGain:Low

Ref 20.00 dBm

#Res BW 200 kHz

Occupied Bandwidth

[ SENSE:INT] |

ALIGN AUTO |UZ:44‘ZU PMMay 15,2018

Center Freq: 5.745000000 GHz
i, Trig: FreeRun
#Atten: 20 dB

#VBW 620 kHz

Total Power

16.586 MHz

Transmit Freq Error
x dB Bandwidth

-63.684 kHz
19.77 MHz

OBW Power
xdB

Radio Std: None Frequency

AvglHold:>10/10

Radio Device: BTS

Center Freq
5.745000000 GHz

24.5 dBm

Freq Offset

99.00 % Cliz

-26.00 dB
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5785MHz
BE Keysight Spectrum Analyzer - Occupied BW
[ SENSE:INT] | ALIGN AUTO  [02:44:50 PM May 15,2018
Center Freq: 5.785000000 GHz Radio Std: None Frequency
G Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref 20.00 dBm
Center Freq
5.785000000 GHz
#VBW 620 kHz
Occupied Bandwidth Total Power 25.2 dBm
16.617 MHz
Transmit Freq Error -81.158 kHz OBW Power 99.00 %
x dB Bandwidth 21.87 MHz xdB -26.00 dB
5825MHz

BE Keysight Spectrum Analyzer - Occupied BW

=R

]
#IFGain:Low

Ref 20.00 dBm

#Res BW 200 kHz

Occupied Bandwidth

[ seEnsE:NT] |

ALIGN AUTO |UZ:45‘17 PMMay 15,2018

Center Freq: 5.825000000 GHz
i, Trig: FreeRun
#Atten: 20 dB

#VBW 620 kHz

Total Power

16.625 MHz

Transmit Freq Error
x dB Bandwidth

-87.793 kHz
20.13 MHz

OBW Power
xdB

Radio Std: None Frequency

AvglHold:>10/10

Radio Device: BTS

Center Freq
5.825000000 GHz

22.9 dBm

Freq Offset

99.00 % Cliz

-26.00 dB
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5720MHz (Straddle Channel), 26dB

BE Keysight Spectrum Analyzer - Swept SA

PNO: Fast Ly ) Trig: Free Run
IFGain:Low Atten: 20 dB

SENSE:INT] [ ALIGN AUTO

Avg Type: Log-Pwr

Ref Offset 13.2 dB

Mkr4 5.725 00 GHz
Ref 20.00 dBm 4.56 dB

(Center 572000 GHz Span 60.00 MHz
#VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL| Y FUNCTION FUNCTION WIDTH

1 III-II___

A A3 f((A)  20.04MHz[(A &y  452a8] [ ]

:3 l]___

‘A N [1]f] = 573500GHz|  466dBm| | 0| @ I§
I A A

FUNCTION V

JALUE

MSG % STATUS

[ SENSE:INT] | ALIGN AUTO  [05:53:55 PMMay 11,2018
Center Freq: 5.720000000 GHz Radio Std: None Frequency
ww Trig: Free Run Avg|[Hold: 1010
#FGain:Low #Atten: 20 dB Radio Device: BTS

Mkr1 5.71178 GHz
Ref 20.00 dBm -3.3861 dBm

Center Freq
5720000000 GHz

#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power 22.3 dBm
16.447 MHz

Transmit Freq Error 46.709 kHz OBW Power
x dB Bandwidth 16.35 MHz xdB
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Test Plot of 26dB Bandwidth (802.11ac VHT20)

Antenna 1 + Antenna 2
5180MHz

BE Keysight Spectrum Analyzer - Occupied BW

[-o][- 2]

| SENSE:INT] [ ALIGN AUTO  [02:53:42 PM May 15,2018

Center Freq: 5.180000000 GHz Radio Std: None Frequency
) Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
5.180000000 GHz

Center 5.18 GHz
#Res BW 200 kHz #/BW 620 kHz

Occupied Bandwidth Total Power 22.9 dBm
17.597 MHz

Transmit Freq Error -75.564 kHz OBW Power 99.00 %
x dB Bandwidth 19.93 MHz x dB -26.00 dB

5200MHz

B Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] [ ALIGN AUTO  [02:53:10 PM May 15,2018
Center Freq: 5.200000000 GHz Radio Std: None Frequency
= Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
5.200000000 GHz

Center 5.2 GHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 22.5 dBm

17.607 MHz

Transmit Freq Error -9.965 kHz OBW Power 99.00 %
x dB Bandwidth 20.03 MHz x dB -26.00 dB
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5240MHz
B Keysight Spectrum Analyzer - Occupied BW =& )
[ seEnsE:NT] | ALIGN AUTO _ [02:52:39 PMMay 15, 2018
Center Freq: 5.240000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref 20.00 dBm
Center Freq
5.240000000 GHz
#Res BW 200 kHz #VBW 620 kHz CF Step
QOccupied Bandwidth Total Power 22.3 dBm
17.631 MHz
Transmit Freq Error -64.169 kHz OBW Power 99.00 %
x dB Bandwidth 20.12 MHz xdB -26.00 dB
5280MHz

BE Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] |

ALIGN AUTO |DZ:52101 PMMay 15,2018

Center Freq: 5.280000000 GHz
— ) Trig: Free Run

#FGainiLow | #Atten: 20 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref 20.00 dBm

#Res BW 200 kHz #/BW 620 kHz

Total Power

Occupied Bandwidth
17.656 MHz
-85.445 kHz
20.27 MHz xdB

Transmit Freq Error OBW Power

x dB Bandwidth

Center Freq
5.280000000 GHz

22.2 dBm

Freq Offset
99.00 % 0 Hz
-26.00 dB
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5300MHz
BE Keysight Spectrum Analyzer - Occupied BW
[ SENSE:INT] | ALIGN AUTO  [02:51:25 PMMay 15,2018
Center Freq: 5.300000000 GHz Radio Std: None Frequency
G Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref 20.00 dBm
Center Freq
5.300000000 GHz
#VBW 620 kHz
Occupied Bandwidth Total Power 24.7 dBm
17.615 MHz
Transmit Freq Error -30.580 kHz OBW Power 99.00 %
x dB Bandwidth 20.11 MHz xdB -26.00 dB
5320MHz

BE Keysight Spectrum Analyzer - Occupied BW

=R

]
#IFGain:Low

Ref 20.00 dBm

#Res BW 200 kHz

Occupied Bandwidth

[ seEnsE:NT] |

ALIGN AUTO |UZ:SU‘54 PMMay 15,2018

Center Freq: 5.320000000 GHz
i, Trig: FreeRun
#Atten: 20 dB

#VBW 620 kHz

Total Power

17.642 MHz

Transmit Freq Error
x dB Bandwidth

-73.619 kHz
20.12 MHz

OBW Power
xdB

Radio Std: None Frequency

AvglHold:>10/10

Radio Device: BTS

Center Freq
5.320000000 GHz

20.4 dBm

Freq Offset

99.00 % Cliz

-26.00 dB
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5500MHz
B Keysight Spectrum Analyzer - Occupied BW =& )
[ seEnsE:NT] | ALIGN AUTO _ [02:50:19 PMMay 15, 2018
Center Freq: 5.500000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref 20.00 dBm
Center Freq
5.500000000 GHz
#Res BW 200 kHz #VBW 620 kHz CF Step
QOccupied Bandwidth Total Power 25.3 dBm
17.591 MHz
Transmit Freq Error -18.248 kHz OBW Power 99.00 %
x dB Bandwidth 19.94 MHz xdB -26.00 dB
5560MHz

BE Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] |

ALIGN AUTO |DZ:54154 PMMay 15,2018

Center Freq: 5.560000000 GHz
— ) Trig: Free Run

#FGainiLow | #Atten: 20 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref 20.00 dBm

#Res BW 200 kHz #/BW 620 kHz

Total Power

Occupied Bandwidth
17.673 MHz
-80.835 kHz
20.15 MHz xdB

Transmit Freq Error OBW Power

x dB Bandwidth

Center Freq
5560000000 GHz

16.3 dBm

Freq Offset
99.00 % 0 Hz
-26.00 dB
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5700MHz
BE Keysight Spectrum Analyzer - Occupied BW
[ SENSE:INT] | ALIGN AUTO  [02:47:57 PMMay 15,2018
Center Freq: 5.700000000 GHz Radio Std: None Frequency
G Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref 20.00 dBm
Center Freq
5.700000000 GHz
#VBW 620 kHz
Occupied Bandwidth Total Power 251 dBm
17.619 MHz
Transmit Freq Error -43.789 kHz OBW Power 99.00 %
x dB Bandwidth 20.12 MHz xdB -26.00 dB
5745MHz

BE Keysight Spectrum Analyzer - Occupied BW

=R

]
#IFGain:Low

Ref 20.00 dBm

#Res BW 200 kHz

Occupied Bandwidth

[ SENSE:INT] |

ALIGN AUTO |UZ:47‘22 PMMay 15,2018

Center Freq: 5.745000000 GHz
i, Trig: FreeRun
#Atten: 20 dB

#VBW 620 kHz

Total Power

17.629 MHz

Transmit Freq Error
x dB Bandwidth

-37.102 kHz
20.32 MHz

OBW Power
xdB

Radio Std: None Frequency

AvglHold:>10/10

Radio Device: BTS

Center Freq
5.745000000 GHz

25.3 dBm

Freq Offset

99.00 % Cliz

-26.00 dB
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5785MHz
BE Keysight Spectrum Analyzer - Occupied BW
[ SENSE:INT] | ALIGN AUTO  [02:46:51 PMMay 15,2018
Center Freq: 5.785000000 GHz Radio Std: None Frequency
G Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref 20.00 dBm
Center Freq
5.785000000 GHz
#VBW 620 kHz
Occupied Bandwidth Total Power 25.8 dBm
17.603 MHz
Transmit Freq Error -14.093 kHz OBW Power 99.00 %
x dB Bandwidth 20.09 MHz xdB -26.00 dB
5825MHz

BE Keysight Spectrum Analyzer - Occupied BW

=R

]
#IFGain:Low

Ref 20.00 dBm

#Res BW 200 kHz

Occupied Bandwidth

[ seEnsE:NT] |

ALIGN AUTO |UZ:46‘UE PMMay 15,2018

Center Freq: 5.825000000 GHz
i, Trig: FreeRun
#Atten: 20 dB

#VBW 620 kHz

Total Power

17.728 MHz

Transmit Freq Error
x dB Bandwidth

-118.64 kHz
20.19 MHz

OBW Power
xdB

Radio Std: None Frequency

AvglHold:>10/10

Radio Device: BTS

Center Freq
5.825000000 GHz

16.6 dBm

Freq Offset

99.00 % Cliz

-26.00 dB
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5720MHz (Straddle Channel), 26dB

BE Keysight Spectrum Analyzer - Swept SA

PNO: Fast (,. 1rg: FreeRun
IFGain:Low Atten: 20 dB

SENSE:INT] | ALIGN AUTO

Avg Type: Log-Pwr

Auto Tune

MKkra 5.725 00 GHz

Ref 2000 dBm 11.05 dBm|IEG—
Center Freq
5.720000000 GHz

StartFreq
5.690000000 GHz

StopFreq
5.750000000 GHz

Span 60.00 MHz CF Step

#VBW 1.0 MHz Sweep 1.000 ms (1001 pts) 6.000000 MHz
Auto Man

»

MKR| MODE TRC| SCL| ] FUNCTION | FUNCTION WIDTH FUNCTION VALUE

Freq Offset
0Hz

m

Jacjfary
SO0 NGOBERWN

1

=

8

¢
:
W

5720MHz (Straddle Channel), 99%

[ seEnsE:NT] | ALIGN AUTO _ [05:52:57 PMMay 11, 2018
Center Freq: 5.720000000 GHz Radio Std: None
—— Trig: Free Run Avg|Hold: 10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Frequency

Ref 20.00 dBm

5.720000000 GHz

#VBW 300 kHz

Occupied Bandwidth Total Power 21.0 dBm
17.596 MHz Freq Offset

Transmit Freq Error 57.339 kHz OBW Power 99.00 % Cliz

x dB Bandwidth 17.21 MHz x dB -6.00 dB
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Test Plot of 26dB Bandwidth (802.11ac VHT40)

Antenna 1 + Antenna 2
5190MHz

B Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] [ ALIGN AUTO  [02:57:18 PM May 15,2018
Center Freq: 5.190000000 GHz Radio Std: None Frequency
= Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
5.190000000 GHz

Center 5.19 GHz
#Res BW 430 kHz #/BW 1.2 MHz

Occupied Bandwidth Total Power 22.5 dBm
36.046 MHz

Transmit Freq Error -73.115 kHz OBW Power 99.00 %
x dB Bandwidth 40.56 MHz x dB -26.00 dB

5230MHz

BE Keysight Spectrum Analyzer - Occupied BW

==
| SENSE:INT] [ ALIGN AUTO  [02:57:57 PM May 15,2018

Center Freq: 5.230000000 GHz Radio Std: None Frequency
) Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
5.230000000 GHz

Center 5.23 GHz
#Res BW 430 kHz #/BW 1.2 MHz

Occupied Bandwidth Total Power 21.0 dBm
36.108 MHz

Transmit Freq Error -30.612 kHz OBW Power 99.00 %
x dB Bandwidth 40.44 MHz x dB -26.00 dB
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5270MHz
B Keysight Spectrum Analyzer - Occupied BW =& )
[ seEnsE:NT] | ALIGN AUTO  [02:58:28 PMMay 15, 2018
Center Freq: 5.270000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref 20.00 dBm
Center Freq
5.270000000 GHz
#VBW 1.2 MHz
Occupied Bandwidth Total Power 22.6 dBm
35.996 MHz Freq Offset
Transmit Freq Error 94.376 kHz OBW Power 99.00 % Cliz
x dB Bandwidth 40.16 MHz xdB -26.00 dB
5310MHz

BE Keysight Spectrum Analyzer - Occupied BW

=R

[ seEnsE:NT] |

ALIGN AUTO |UZ:59‘UE PMMay 15,2018

Center Freq: 5.310000000 GHz
Gy Trig: Free Run
#IFGain:Low #Atten: 20 dB

Ref 20.00 dBm

#Res BW 430 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power

36.049 MHz
106.29 kHz
40.53 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

AvglHold:>10/10

Radio Device: BTS

Center Freq
5.310000000 GHz

21.1 dBm

Freq Offset

99.00 % llis

-26.00 dB
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5510MHz
B Keysight Spectrum Analyzer - Occupied BW =& )
[ seEnsE:NT] | ALIGN AUTO _ [03:00:37 PMMay 15, 2018
Center Freq: 5.510000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref 20.00 dBm
Center Freq
5.510000000 GHz
#Res BW 430 kHz #VBW 1.2 MHz CF Step
QOccupied Bandwidth Total Power 26.0 dBm
36.088 MHz
Transmit Freq Error -30.187 kHz OBW Power 99.00 %
x dB Bandwidth 40.58 MHz xdB -26.00 dB
5590MHz

BE Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] |

ALIGN AUTO |DE:DI:13 PMMay 15,2018

Center Freq: 5.590000000 GHz
— ) Trig: Free Run

#FGainiLow | #Atten: 20 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref 20.00 dBm

#Res BW 430 kHz #/BW 1.2 MHz

Total Power

Occupied Bandwidth

36.051 MHz
1.601 kHz
40.67 MHz xdB

Transmit Freq Error OBW Power

x dB Bandwidth

Center Freq
5590000000 GHz

25.1 dBm

Freq Offset
99.00 % 0 Hz
-26.00 dB
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5670MHz
BE Keysight Spectrum Analyzer - Occupied BW
[ SENSE:INT] | ALIGN AUTO  [03:01:47 PMMay 15,2018
Center Freq: 5.670000000 GHz Radio Std: None Frequency
G Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref 20.00 dBm
Center Freq
5.670000000 GHz
#VBW 1.2 MHz
Occupied Bandwidth Total Power 24.5 dBm
36.090 MHz
Transmit Freq Error -39.462 kHz OBW Power 99.00 %
x dB Bandwidth 40.15 MHz xdB -26.00 dB
5755MHz

BE Keysight Spectrum Analyzer - Occupied BW

(0 RL RF

Center Freq 5.755000000 GHz

#IFGain:Low

[ SENSE:INT] |

ALIGN AUTO |DE:DZ:44 PMMay 15,2018

[e] Trig: Free Run
#Atten: 20 dB

Center Freq: 5.755000000 GHz
Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref 20.00 dBm

Occupied Bandwidth

36.257 MHz
16.240 kHz
41.00 MHz

Transmit Freq Error
x dB Bandwidth

#/BW 1.2 MHz

Total Power

OBW Power
xdB

Center Freq
5755000000 GHz

19.3 dBm

99.00 %
-26.00 dB
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5795MHz

BE Keysight Spectrum Analyzer - Occupied BW

=R

[ seEnsE:NT] |

ALIGN AUTO |UE:UE‘27 PMMay 15,2018

Center Freq: 5.795000000 GHz
Gy Trig: Free Run
#IFGain:Low #Atten: 20 dB

Ref 20.00 dBm

#Res BW 430 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power

36.237 MHz
-44.220 kHz OBW Power
40.79 MHz x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

AvglHold:>10/10

Radio Device: BTS

Center Freq
5.795000000 GHz

19.8 dBm

99.00 %
-26.00 dB
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5710MHz (Straddle Channel), 26dB

BE Keysight Spectrum Analyzer - Swept SA

PNO: Fast ()
IFGain:Low

| ALIGN AUTO

SENSE:INT]

Avg Type: Log-Pwr
Trig: Free Run
Atten: 20 dB

Ref Offset 18.6 dB
Ref 20.00 dBm

#VBW 1.0 MHz

Mkr4 5.725 0 GHz

Sweep 1.067 ms (1001 pts)

Auto Tune

Center Freq
5710000000 GHz

StartFreq
5.660000000 GHz

StopFreq
5.760000000 GHz

CF Step
10.000000 MHz
Auto Man

3.21 dBm

Span 100.0 MHz

MKR MODE TRC| SCL| X

Jacjfary
SO0 NGOBERWN

Y FUNCTION FUNCTION WIDTH

FUNCTION VALUE

»

Freq Offset
0Hz

m

1

=
@
o]

5710MHz (Straddle Channel), 99%

BE Keysight Spectrum Analyzer - Occupied BW
500 A

#IFGain:Low

[ SENSE:INT] | ALIGN AUTO

|DS:55103 PMMay 11,2018

ww Trig: Free Run

Center Freq: 5.710000000 GHz
Avg|[Hold: 1010
#Atten: 20 dB

Radio Std: None Frequency

Radio Device: BTS

Ref 20.00 dBm

#Res BW 100 kHz

Occupied Bandwidth
35.884 MHz

-93.857 kHz
35.40 MHz

Transmit Freq Error
x dB Bandwidth

#/BW 300 kHz

Total Power 255

OBW Power
xdB

5.710000000 GHz

Sweep 9.6 ms

dBm
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Test Plot of 26dB Bandwidth (802.11ac VHT80)

Antenna 1 + Antenna 2
5210MHz

BE Keysight Spectrum Analyzer - Occupied BW

[-o][- 2]

| SENSE:INT] [ ALIGN AUTO  [03:05:59 PM May 15,2018

Center Freq: 5.210000000 GHz Radio Std: None Frequency
) Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
5.210000000 GHz

Center 5.21 GHz
#Res BW 820 kHz #/BW 2.4 MHz

Occupied Bandwidth Total Power 22.8 dBm
75.138 MHz

Transmit Freq Error 197.33 kHz OBW Power 99.00 %
x dB Bandwidth 80.57 MHz x dB -26.00 dB

5290MHz

B Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] [ ALIGN AUTO  [03:06:34 PM May 15,2018
Center Freq: 5.290000000 GHz Radio Std: None Frequency
= Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
5.290000000 GHz

Center 5.29 GHz
#Res BW 820 kHz #/BW 2.4 MHz

Occupied Bandwidth Total Power 24.8 dBm

74.900 MHz

Transmit Freq Error 132.39 kHz OBW Power 99.00 %
x dB Bandwidth 80.38 MHz x dB -26.00 dB
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5530MHz
B Keysight Spectrum Analyzer - Occupied BW =& )
[ seEnsE:NT] | ALIGN AUTO _ [03:07:11 PMMay 15, 2018
Center Freq: 5.530000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref 20.00 dBm
Center Freq
5.530000000 GHz
#Res BW 820 kHz #VBW 2.4 MHz
Occupied Bandwidth Total Power 256 dBm
74.879 MHz
Transmit Freq Error -9.052 kHz OBW Power 99.00 %
x dB Bandwidth 80.50 MHz xdB -26.00 dB
5610MHz

BE Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT]

| ALIGN AUTO |DE:DB:4D PMMay 15,2018

Center Freq: 5.610000000 GHz

— ) Trig: Free Run

#FGainiLow | #Atten: 20 dB

Radio Std: None Frequency

Avg|Hold:>10/10
Radio Device: BTS

Ref 20.00 dBm

#Res BW 820 kHz

Occupied Bandwidth
75.874 MHz
-131.94 kHz
81.00 MHz

Transmit Freq Error

x dB Bandwidth xdB

Total Power

OBW Power

Center Freq
5.610000000 GHz

#/BW 2.4 MHz

17.6 dBm

Freq Offset

99.00 % o2

-26.00 dB
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5755MHz

BE Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] | ALIGN AUTO  [03:09:12 PMMay 15,2018
Center Freq: 5.690000000 GHz Radio Std: None Frequency
G Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
5690000000 GHz

#/BW 2.4 MHz

Occupied Bandwidth Total Power 24.6 dBm
74.656 MHz

Transmit Freq Error 9.912 kHz OBW Power 99.00 %
x dB Bandwidth 79.84 MHz x dB -26.00 dB




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: 50148969 001 Seite 54 von 142
Test Report No. Page 54 of 142

5690MHz (Straddle Channel), 26dB

BE Keysight Spectrum Analyzer - Swept SA

=R

SENSE:INT| | ALIGN AUTO

|US:42‘29 PMMay 11, 2018

Avg Type: Log-Pwr

Frequency

PNO: Fast (- Irig: FreeRun
IFGain:Low Atten: 20 dB
Mkr4 5.725 0 GHz U
Ref Offset 186 dB
Ref 20.00 dBm 0.38 dBm |
Center Freq
5.690000000 GHz
|||
StartFreq
5.590000000 GHz
|
Stop Freq
5.790000000 GHz
| it asaes |
Span 200.0 MHz CF Step
#VBW 1.0 MHz Sweep 2.133 ms (1001 pts) [RRRELTNLLIS
Auto Man
MKR MODE TRC| SCL. X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
1 EEEEE 5707 2 GHz adrdBm| e —
B s00MAz[A] __420d8 | [ |
| seM98cHz|  243idBm| | [ | Freq Offset
5725 00 GHz 0377dBm| [ 0000 00000 0Hz
- &
-
-
) Y
- [
10 -
11 | ) O S I -
MSG %STATUS

5690MHz (Straddle Channel), 99%

BE Keysight Spectrum Analyzer - Occupied BW

=R

RL RF 50 AC [ seEnsE:NT] | ALIGN AUTO

|UE:UZ‘46 PMMay 11,2018

Center Freq: 5.690000000 GHz
—— Trig: Free Run Avg|Hold: 10/10
#IFGain:Low #Atten: 20 dB

Mkr1
Ref 20.00 dBm

#VBW 300 kHz

Total Power 21.2

Occupied Bandwidth
74.787 MHz
-127.83 kHz
73.96 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

MSG EESTATUS

99.
-6.00 dB

Radio Std: None Frequency

Radio Device: BTS

5.65218 GHz

5.690000000 GHz

Span 200 MHz

Sweep 19.13 ms CSIEn

20.000000 MHz
dBm

Freq Offset

00 % 0Hz
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RESULT:

Test standard
Limit
Kind of test site

Test setup

Test Channel
Operation Mode

5.1.5 6 dB Bandwidth

FCC Part 15.407, RSS-247 6.2.4
FCC Part 15.407, RSS-247 6.2.4
Shielded room/Conducted room

Low/ Middle/ High

A

Table 17: Test result of 6dB Bandwidth (802.11a)

Channel F?ehqaunenn(i!y G‘Ai?fmﬂ‘z’;h Limit (MHz)
(MHz)
149 5745 16.09 05
157 5785 15.89 05
165 5825 16.34 05

Table 18: Test result of 6dB Bandwidth (802.11ac VHT20)

Channel F?ehqaunenn(i!y G‘Ai?fmﬂ‘z’;h Limit (MHz)
(MHz)
149 5745 16.72 05
157 5785 17.38 05
165 5825 17.33 05

Table 19: Test result of 6dB Bandwidth (802.11ac VHT40)

Channel .
Channel Frequency Giigi?&vng)th Limit (MHz)
(MHz)
151 5755 36 >0.5
159 5795 35.22 >0.5

Passed
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Table 20: Test result of 6dB Bandwidth (802.11ac VHT80)

Channel .
Channel Frequency Gd.IE}X?a(R/?l\_'IVZK;th Limit (MHz)
(MHz)
155 5775 75.14 >0.5
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Test Plot of 6dB Bandwidth (802.11a)

Antenna 1
5745MHz

BE Keysight Spectrum Analyzer - Occupied BW

[-o][- 2]

| SENSE:INT] [ ALIGN AUTO  [03:13:56 PM May 15,2018

Center Freq: 5.745000000 GHz Radio Std: None Frequency
) Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
5.745000000 GHz

Center 5.745 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 3.867 ms

Occupied Bandwidth Total Power 25.2 dBm
16.471 MHz

Transmit Freq Error -63.904 kHz OBW Power 99.00 %
x dB Bandwidth 16.09 MHz x dB -6.00 dB

5785MHz

B Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] [ ALIGN AUTO  [03:14:23 PM May 15,2018
Center Freq: 5.785000000 GHz Radio Std: None Frequency
= Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
5.785000000 GHz

Center 5.785 GHz

Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz

Sweep 3.867 ms
Occupied Bandwidth Total Power 25.2 dBm

16.452 MHz

Transmit Freq Error -71.184 kHz OBW Power
x dB Bandwidth 15.89 MHz x dB
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5825MHz

BE Keysight Spectrum Analyzer - Occupied BW

=R

[ seEnsE:NT] |

ALIGN AUTO |UE:14‘46 PMMay 15,2018

Center Freq: 5.825000000 GHz
Gy Trig: Free Run
#IFGain:Low #Atten: 20 dB

Ref 20.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

16.480 MHz
-73.867 kHz OBW Power
16.34 MHz x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

AvglHold:>10/10

Radio Device: BTS

Center Freq
5.825000000 GHz

Span 40 MHz
Sweep 3.867 ms

22.0 dBm

99.00 %
-6.00 dB




A TUVRheinland®

Produkte
Products

Prifbericht - Nr.: 14 1 Seite 59 von 142
Test Report No. 50148969 00 Page 59 of 142
Test Plot of 6dB Bandwidth (802.11ac VHT20)

Antenna 1+Antenna 2
5745MHz

BE Keysight Spectrum Analyzer - Occupied BW

[-o][- 2]

| SENSE:INT] [ ALIGN AUTO  [03:16:40 PM May 15,2018

Center Freq: 5.745000000 GHz Radio Std: None Frequency
) Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
5.745000000 GHz

Center 5.745 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 3.867 ms

Occupied Bandwidth Total Power 18.3 dBm
17.654 MHz

Transmit Freq Error -22.709 kHz OBW Power 99.00 %
x dB Bandwidth 16.72 MHz x dB -6.00 dB

5785MHz

B Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] [ ALIGN AUTO  [03:16:05 PM May 15,2018
Center Freq: 5.785000000 GHz Radio Std: None Frequency
= Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
5.785000000 GHz

Center 5.785 GHz

Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz

Sweep 3.867 ms
Occupied Bandwidth Total Power 17.8 dBm

17.617 MHz

Transmit Freq Error =76.177 kHz OBW Power
x dB Bandwidth 17.38 MHz x dB




