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REVISION HISTORY
Rev. Issue Date Revisions Iiffect Revised By
age
00 December 14, 2021 Initial Issue ALL Gina Lin
01 December 24, 2021 See the following note rev.01 ALL Gina Lin
02 January 10, 2022 See the following note rev.02 ALL Gina Lin
03 January 14, 2022 See the following note rev.03 ALL Gina Lin
Note:

*% Rev.01 Issue Date:
Update supported equipment, all tables of test data and description of test

modes.

°%¥ Rev.02 Issue Date:
Update test data of 6dB bandwidth, output power, PPSD, conducted spurious
emission and setup photo.

¥ Rev.03 Issue Date:

Revised PPSD limit.

December 24, 2021

January 10, 2022

January 14, 2022
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1. TEST REPORT CERTIFICATION

Applicant

Manufacturer

Equipment Under Test

D-Link Corporation

14420 Myford Road Suite 100, Irvine, California 92606,
United States

Amigo Technology Inc.

No. 82, Gongye 2nd Rd., Annan Dist., Tainan City 709,
Taiwan

Wireless N300 Router

Model DIR-615
Data Applies To DIR-612
Brand D-Link
Date of Test July 30, 2021 ~ August 25, 2021
APPLICABLE STANDARD
STANDARD TEST RESULT

ANSI C63.10: 2013

FCC Part 15 Subpart C AND

No non-compliance noted

FC% Standard | Report Test Item Result
ection Section
15.247(a) 8.1 | 6dB BANDWIDTH Pass
15.247(b) 82 | MAXIMUM PEAK OUTPUT POWER Pass
- 83 | DUTYCYCLE i
15.247(e) 84 | POWER SPECTRAL DENSITY Pass
15.247(d) 85 | CONDUCTED SPURIOUS EMISSION Pass
15.205(a) 8.6 | RADIATED EMISSIONS Pass
15.207(a) 8.7 | POWERLINE CONDUCTED EMISSIONS Pass
15.203 9 | ANTENNA REQUIREMENT Unique coupling
antenna

Statements of Conformity

Determining compliance shall be based on the results of the compliance measurement,
not taking into account measurement instrumentation uncertainty.

Approved by:

Eric Huang
Section Manager

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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2. EUT DESCRIPTION

Product Name Wireless N300 Router

Model DIR-615

Data Applies To DIR-612

Brand D-Link

Received Date July 29, 2021

Frequency Randge IEEE 802.11b/g, 802.11n HT20 (DTS Band):2412MHz~2462MHz

quency g |IEEE 802.11n HT40 (DTS Band):2422MHz~2452MHz

IEEE 802.11b Mode: 13.14dBm (20.606mW)
IEEE 802.11g Mode: 22.80dBm (190.546mW)

Transmit Power IEEE 802.11n HT20 Mode: 22.58dBm (181.134mW)
IEEE 802.11n HT40 Mode: 21.54dBm (142.561mW)
Channel Spacing IEEE 802.11b/g, 802.11n HT20/HT40: 5MHz

IEEE 802.11b/g, 802.11n HT20:11 Channels

Channel Number IEEE 802.11n HT40 :7 Channels

IEEE 802.11b : 11, 5.5, 2, 1 Mbps

IEEE 802.11g : 54, 48 ,36, 24, 18, 12, 9, 6 Mbps

IEEE 802.11n HT20 : 65, 58.5, 52, 39, 26, 19.5, 13, 6.5 Mbps
IEEE 802.11n HT40 : 135, 121.5, 108, 81, 54, 40.5, 27, 13.5 Mbps

Transmit Data Rate

IEEE 802.11b: DSSS (CCK, DQPSK, DBPSK)
Type of Modulation | IEEE 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11n HT20/HT40: OFDM (64QAM, 16QAM, QPSK, BPSK)

Two antenna (2TX2RX)

Antenna 1:

Type: RF Antenna Assembly

Connector: i-pex

Model: RF21C06560A

Manufacturer: RenFeng Electronic technology Co., LTD.
Gain: 5dBi

Length: 150mm

Antenna Type Antgnna 2.

Type: RF Antenna Assembly

Connector: i-pex

Model: RF21C06561A

Manufacturer: RenFeng Electronic technology Co., LTD.
Gain: 5dBi

Length: 45mm

MIMO / Directional Gain (For IEEE 802.11 n): 8.01 dBi

Power Rating AC 100V-240V, 65W, 50/60Hz
Software Version 1.00
Firmware Version 1.00

Temperature Range | 0°C ~ +40°C

Reported Date September 28, 2021

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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Power Adapter :
Manufacturer Model No. Power Input Power Output
SHENZHEN YOUNGHOPE
ELECTRONICS YHSW-050100UA AC 100-240V, 0.25A, 50-60Hz DC 5V, 1000mA
TECHNOLOGY CO., LTD.

REMARK:
The sample (DIR-615) selected for test was engineering sample that approximated to production
product and was provided by manufacturer.
This submittal(s) (test report) is intended for FCC ID: KA2IR615Z1 filing to comply with Section 15.207,
15.209 and 15.247 of the FCC Part 15, Subpart C Rules.

For more details, please refer to the User’s manual of the EUT.
The listed model(s) (DIR-612) are all the same of the original model (DIR-615) design, except for
different models name and is just for the marketing purpose.

1.

2.

3.

This document cannot be reproduced except in full, without prior written approval of the Company. A& R 4E AN T B ] » A e[ -
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3. DESCRIPTION OF TEST MODES

The EUT is a Wireless N300 Router. It has two transmitter chains and two
receive chains (2x2 configurations).

Software used to control the EUT for staying in continuous transmitting and
receiving mode is programmed.

The RF chipset is manufactured by Realtek.
The antenna peak gain 5.0dBi (highest gain) were chosen for full testing.
IEEE 802.11 b ,802.11g ,802.11n HT20 mode (DTS Band)

The EUT had been tested under operating condition.
There are three channels have been tested as following:

Channel Frequency (MHz)
Low 2412
Middle 2437
High 2462

IEEE 802.11b mode: 1Mbps long data rate (worst case) were chosen for full
testing.
IEEE 802.11g mode: 6Mbps data rate (worst case) were chosen for full testing.

IEEE 802.11n HT20 mode: 6.5Mbps data rate (worst case) were chosen for full
testing.

IEEE 802.11n HT40 mode (DTS Band)
The EUT had been tested under operating condition.
There are three channels have been tested as following:

Channel Frequency (MHz)
Low 2422
Middle 2437
High 2452

IEEE 802.11n HT40 mode: 13Mbps data rate (worst case) were chosen for full

testing.

The worst-case data rates are determined according to the description above, based
on the investigations by measuring the PSD, peak power and average power across all

the data rates, bandwidths, modulations and spatial stream modes.
This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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4. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10
and FCC CFR 47 15.207, 15.209 and 15.247.

5. FACILITIES AND ACCREDITATIONS
5.1 FACILITIES

All measurement facilities used to collect the measurement data are located at
No.8,Jiucengling, Xinhua Dist., Tainan City 712, Taiwan (R.O.C.)

The sites are constructed in conformance with the requirements of ANSI C63.7,
ANSI C63.10 and CISPR Publication 22.

5.2 EQUIPMENT

Radiated emissions are measured with one or more of the following types of
linearly polarized antennas: tuned dipole, bi-conical, log periodic, bi-log, and/or
ridged waveguide, horn. Spectrum analyzers with pre-selectors and quasi-peak
detectors are used to perform radiated measurements.

Conducted emissions are measured with Line Impedance Stabilization
Networks and EMI Test Receivers.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are
also used for making measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio
Interference Measuring Apparatus and Measurement Methods.”

5.3 LABORATORY ACCREDITATIONS LISTINGS

The test facilities used to perform radiated and conducted emissions tests are
accredited by Taiwan Accreditation Foundation for the specific scope of
accreditation under Lab Code: 1109 to perform Electromagnetic Interference
tests according to FCC PART 15 AND CISPR 22 requirements. No part of this
report may be used to claim or imply product endorsement by TAF or any
agency of the Government. In addition, the test facilities are listed with Federal
Communications Commission (registration no: TW1109).

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -



- — -r -
I I b [ -
-
Page: 9/ 132
Report No.: T210729N01-RP1 Rev.: 03

5.4 TABLE OF ACCREDITATIONS AND LISTINGS

Our laboratories are accredited and approved by the following accreditation body
according to ISO/IEC 17025.

Taiwan TAF

The measuring facility of laboratories has been authorized or registered by the
following approval agencies.

Canada Industry Canada (TW1109)
Germany TUV NORD

Taiwan BSMI

USA FCC

Copies of granted accreditation certificates are available for downloading from our
web site, http://www.ccsrf.com

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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6. CALIBRATION AND UNCERTAINTY
6.1 MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report
has been calibrated in accordance with the manufacturer’'s recommendations,

and is traceable to recognized national standards.

6.2 MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been
estimated for tests performed on the apparatus:

PARAMETER UNCERTAINTY

Radlated_II_Eensw;sSs;;)en:, é(,)A?Ttg-; 000 MHz +2 6828dB
Radiated Emission, 1 to 8 GHz +2.6485dB
Radiated Emission, 8 to 18 GHz 1 2.6852dB
Radiated Emission, 18 to 26.5 GHz 1 2.6485dB
Radiated Emission, 26 to 40 GHz + 3.0295dB

Power Line Conducted Emission +1.91dB
Band Width 136.49kHz

Peak Output Power MU +1.904dB
Band Edge MU +0.302dBuV

Channel Separation MU 361.69Hz

Duty Cycle MU 0.064ms

Frequency Stability MU 0.223kHz

Uncertainty figures are valid to a confidence level of 95%, K=2

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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7. SETUP OF EQUIPMENT UNDER TEST
7.1 SETUP CONFIGURATION OF EUT

FOR RF TEST

NoteBook

(B)

FOR EMI TEST

Page: 11/ 132

(D)

NoteBook

Rev.: 03
Power
bus
EUT (A) Adapter
(©)
HUB AC Source
HUB
C
© Power
bus
EUT (A) Adapter
(B)
NoteBook AC Source

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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7.2 SUPPORT EQUIPMENT
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Rev.: 03

RF test
No. Product Manufacturer| Model No. Certify No. Signal cable
1 Notebook Acer AS 3830TG PPD-QCWB335 [Unshd, 1.8m
2 HUB BARRICADE | SMC7008BR Doc N/A
No. |Signal cable description
A |DC Power Unshielded, 1.0m, 1 pcs.
B |RJ-45 Unshielded, 1.0m, 1 pcs.
C [RJ-45 Unshielded, 3.0m, 4 pcs.
EMI test
No. Product Manufacturer| Model No. Certify No. Signal cable
1 HUB BARRICADE | SMC7008BR Doc N/A
2 | Notebook | TOsHIBA | "ORIESE Doc  |Unshd, 1.8m
No. |Signal cable description
A |DC Power Unshielded, 1.2m, 1 pcs.
B |RJ-45 Unshielded, 10.0m, 1 pcs.
C |RJ45 Unshielded, 3.0m, 3 pcs.
D [RJ-45 Unshielded, 10.0m, 1 pcs.
REMARK:

1.

All the above equipment/cables were placed in worse case positions to maximize emission
signals during emission test.

2. Grounding was established in accordance with the manufacturer’s requirements and

conditions for the intended use.

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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7.3 EUT OPERATING CONDITION

RF Setup
1. Set up all computers like the setup diagram.
2. The Test Program “MP_TEST” software was used for testing.

#- RTL819x 2.7 - 2019/09/23 [ [(=1E3]
Gemmol | Flash | Flash_aC | =
Connection Tx Power Limit
WLANO : RTL8197G - ’7 - T Power Lipat 70 T Limit Power Target Fower
P e HTIS VHT1S CcK HTIS VHTIS
2T — [[Ee= T isnme el OFDM HT2S VHIZS OFDM HTZS VHT2S
[ DS || TxPowerLimit index HT38 VHT3S HT3S VHT3S
Test Setting Power Tracking Region domain HT4% FHT4S HT48 YHT43
P e Current
HigEl Packets T2 = FG thermal  thermal Power by Rate Table Lasd PHY Perameters
MACPHY I~ Infinitly Packet TH | | [32 [32 [~ Powerbymie  Path r I~ PHYREG [~ Redio &
Dev FSMMMN; Laad Power by Rate Table | Get_From_Flash ‘ ‘ ‘ I AGC ’V:RarlinB
RF v Herdware Tx hemmaloff x| Reo | Lead —
RFE Type o Register Read /Wit CCK ‘ QFDM HT | VHT | LA mode
e [ =] s | EBERFSYN|EB = 1s [ 25 [ 38 [ a5 | s | 38 33 | 4z | Teigiel =
= 1M | 6M | MCS0 | MCS8 [MCS16 [MCS24 MCSO | MCSO | MCSO | MCSO
i e IS e S PP =E =P =lp =l b=lF=l= =l | sz [
=1
Bandwidth |20M = Tx E’M'M oM OM | MCS1 [ MCS9 [MCSI7/MCS25 MOS1 | MCS1 | MCST | MCS1T DmaDataSel
a1 Lo ~] | Count alue
ne . = Trigeer Tims
rowee AT =BT G — S50 [ 124 | MC32 [MCS10 [MCS18[MCS26 MC33 | MCS3 | MCSS | MC33 Polling Toms [200
S el | - ) —
Ey L 1M [ 18M | MCS3 [MCS11 [MCS18]MCS27 MCS3 | MCS3 | MCS3 | MCS3 DB Port
G ) | S| YO 2=t || etstoter | [ 5] o =] o<l o=l o] o=l o=] =] o] | eswweie [
DataRate |1 Mbps =] - Initial Gain Value BERF |[EE  ~
240 | MCS4 [MCS12 | MCS20(MCS28 [ MCS4 | MCSE | MCS4 | HMCS4 Start
XCAP 2 - 3 B T =
R T — Otfset 36M | MCS5 |MCS13 [MCE2I[MCS20 MCS5 | MCSS | MCSS | MCSS5 Rissi info
ount
P Road Valos =] =] = = =] =] =] 6= =] ool et o
[
gt MAC HW Tx Configuration 48M | MCS6 |MCS14 [MCE22IMCS20 MCS6 | MCS6 | MCS6 | MCS6
= R [ [ [ | smBCI lpeC o= o= o= b=l =] =] =] =] =]
OK
Efuse Type Period [2000 S4M [ MCST (MCSI5 [MCS23(MCS31 MCS7 | MCS7 | MCS7 | MCE7
bt exrion
) o ot ol el o il ol |
rrrrr = Pattern [0:00 —
MCE8 | MCE8 | MCS8 | MCE8
B RF Calibration DPK START
Ok T [ =] = =] [ =1
Bx MCES [ MCS3 | MCES | MoES prRoN |

TX Mode:

= IC TYPE : 92F

= Test Setting : Continous TX

= Tx Mode: CCK -~ OFDM -~ HT MixMode (Bandwidth: 20 - 40)

= Tx Data Rate: 1Mbps long (IEEE 802.11b mode ,Chain AB TX)
6Mbps (IEEE 802.11g mode ,Chain AB TX)
MCS7 (IEEE 802.11n HT20 mode ,Chain AB TX)
MCS7 (IEEE 802.11n HT40 mode, Chain AB TX)

Power control mode
Target Power: IEEE 802.11b Channel Low (2412MHz) = 18 (Chain AB)
IEEE 802.11b Channel Middle (2437MHz) = 19 (Chain AB)
IEEE 802.11b Channel High (2462MHz) = 19 (Chain AB)

Target Power: IEEE 802.11g Channel Low (2412MHz) = 31 (Chain AB)
IEEE 802.11g Channel Middle (2437MHz) = 28 (Chain AB)
IEEE 802.11g Channel High (2462MHz) = 25 (Chain AB)

Target Power: IEEE 802.11n HT20 Channel Low (2412MHz) = 27 (Chain AB)
IEEE 802.11n HT20 Channel Middle (2437MHz) = 25 (Chain AB)
IEEE 802.11n HT20 Channel High (2462MHz) = 23 (Chain AB)

Target Power: IEEE 802.11n HT40 Channel Low (2422MHz) = 24 (Chain AB)
IEEE 802.11n HT40 Channel Middle (2437MHz) = 23 (Chain AB)

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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IEEE 802.11n HT40 Channel High (2452MHz) = 21 (Chain AB)

= Start

RX Mode :

=Test Setting : Packets RX
= Start

3. All of the function are under run.
4. Start test.
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8. APPLICABLE LIMITS AND TEST RESULTS

8.1 6dB BANDWIDTH

LIMIT

§ 15.247(a) (2) For direct sequence systems, the minimum 6dB bandwidth shall be at

least 500kHz

TEST EQUIPMENTS

Name of Equipment| Manufacturer Model Serial Number Calg:)::ion Calibration Due
[EXA Spectrum KEYSIGHT | N9010A | MY54430216 | 07/22/2021 | 07/21/2022
Analyzer
|Power Meter Anritsu ML2487A | 6K0O0003888 | 05/18/2021 05/17/2023
|Power Sensor Anritsu MA2491A 033265 05/18/2021 05/17/2023
SMA Cable +10dB ccs  |SMA*10dB| quia0dB | 017202021 | 01/28/2022
Attenuator ATT

Software Excel(ccs-06-2020 v1.1)

TEST SETUP

Spectrum
EUT Analyzer

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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TEST PROCEDURE
1. Set resolution bandwidth (RBW) = 1-5 % of the emission bandwidth (EBW).
2. Set the video bandwidth (VBW) = 3 x RBW.
3. Detector = Peak.
4. Trace mode = max hold.
5. Sweep = auto couple.
6. Allow the trace to stabilize.
7. Measure the maximum width of the emission that is constrained by the frequencies

associated with the two outermost amplitude points (upper and lower) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental
emission. Compare the resultant bandwidth with the RBW setting of the analyzer.

Readjust RBW and repeat measurement as needed until the RBW/EBW ratio is 1-5
%.
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TEST RESULTS
No non-compliance noted.

Model Name DIR-615 Test By Peter Chu
Temp & Humidity 26.4°C, 60% Test Date 2021/07/30
IEEE 802.11b mode

Channel 6dB Bandwidth Minimum Limit
Channel Frequency ChainA KH Pass / Fail
(MHz) (MHz) L)
Low 2412 10.13 500 PASS

Middle 2437 10.13 500 PASS

High 2462 10.12 500 PASS
NOTE : 1. At finial test to get the worst-case emission at 1Mbps long.

2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1
dB cable) was entered as an offset in the spectrum analyzer to allow for direct
reading of power.
IEEE 802.11g mode
Channel 6dB Bandwidth Minimum Limit
Channel Frequency ChainA o Pass / Fail
(MHz) (MHz) 1457
Low 2412 16.58 500 PASS

Middle 2437 16.59 500 PASS

High 2462 16.58 500 PASS
NOTE : 1. At finial test to get the worst-case emission at 6Mbps.

2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1
dB cable) was entered as an offset in the spectrum analyzer to allow for direct

reading of power.

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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IEEE 802.11n HT20 mode
6dB 6dB . .
Channel | g dwidth | Bandwidth | Minimum _
Channel | Frequency ChainA ChainB Limit Pass / Fail
(MHz) (MHz) (MHz) (kHz)
Low 2412 17.81 17.80 500 PASS
Middle 2437 17.80 17.80 500 PASS
High 2462 17.80 17.80 500 PASS
NOTE : 1. At finial test to get the worst-case emission at 6.5Mbps.

2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1 dB
cable) was entered as an offset in the spectrum analyzer to allow for direct reading

of power.

IEEE 802.11n HT40 mode

6dB

6dB

Channel | g dwidth | Bandwidth | Minimum _
Channel Frequency ChainA ChainB Limit Pass / Fail
LaliE) (MHz) (MHz) L)
Low 2422 36.41 36.40 500 PASS
Middle 2437 36.40 36.41 500 PASS
High 2452 36.40 36.41 500 PASS
NOTE : 1. At finial test to get the worst-case emission at 1Mbps.

2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1 dB
cable) was entered as an offset in the spectrum analyzer to allow for direct reading

of power.
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CH Low ( 802.11b MODE)
M Keysight Spectrum Analyzer - Occupied BW ==
X | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO [ 04:25:39 PMJan 04,2022
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
1.7
17 Clear Write
o Y
183 5 2! A
-28.3 JJ \J\ Average]
[38.3
“\\// \vf““‘“‘m
583 Max Hold|
-60.3
Center 2.412 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Hold|
Occupied Bandwidth Total Power 16.4 dBm
15.294 MHz Detector|
PeakPk
Transmit Freq Error -8.359 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 10.13 MHz x dB -6.00 dB
MSG ISTATUS
CH Mid ( 802.11b MODE)
B Keysight Spectrum Analyzer - Occupied BW [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTQ [ 04:27:02 PMJan 04, 2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
—5 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
1.7
170 Clear Write
o Muu\_ﬂd\-l""\ WL‘M\J‘*’\
183 J-J" \V/ \\/ b,
28,3 /‘/ \J\ Average]
[38.3
o3 / \ T,
K v
583 Max Hold|
-68.3
Center 2.437 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 17.0 dBm
15.291 MHz Detector,
Peakk
Transmit Freq Error -27.244 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 10.13 MHz x dB -6.00 dB
MSG ISTATUS
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CH High (802.11b MODE)
BN Keysight Spectrum Analyzer - Occupied BW ==
[ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 04:28:51 PMJan 04, 2022
[Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
17
170 Clear Write|
o Muuu\ﬂ\\ /‘*Lﬂ—ruqu
183 i V DA,
283 //“J \\ Average|
-38.3
453 N\ / ‘\ /‘J %""‘m
Y v
83 Max Hold|
-68.3
Center 2.462 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 16.8 dBm
15.301 MHz Detector|
Peak®
Transmit Freq Error -33.014 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 10.12 MHz x dB -6.00 dB
MSG ISTATUS
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6dB BANDWIDTH ( 802.11g MODE)
CH Low ( 802.11g MODE)
M Keysight Spectrum Analyzer - Occupied BW ==
X | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO  [04:32:37 PMJan 04,2022
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
1.7
17 Clear Write
50 [yt I d"'uu\.\ r\, bt A
o5 / |
-28.3 VM [, Average]
[38.3 W\'\"‘-\n
483 -"“"ﬂw
583 Max Hold|
-60.3
Center 2.412 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Hold|
Occupied Bandwidth Total Power 18.5 dBm
16.463 MHz Detector|
PeakPk
Transmit Freq Error -17.752 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 16.58 MHz x dB -6.00 dB
MSG ISTATUS
CH Mid ( 802.11g MODE)
B Keysight Spectrum Analyzer - Occupied BW [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO | 04:31:42 PMJan 04, 2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
—5 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low ™ #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
1.7
170 Clear Write
EEY o e Ve e
183 ]
263 id [, Average]
38 3 ‘M,\'\%
483 oo M\M’ ",\N\'“" -
583 Max Hold|
-68.3
Center 2.437 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 16.7 dBm
16.462 MHz Detector,
Peakk
Transmit Freq Error -20.615 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 16.59 MHz x dB -6.00 dB
MSG ISTATUS
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CH High ( 802.11g MODE)
BN Keysight Spectrum Analyzer - Occupied BW ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTO | 04:29:52 PMJan 04, 2022
[Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
17
170 Clear Write
EE1] PRI L S S [
183 A
5 N P, A
283 verage|
3.3 M \""\"
45 3 | NV\(”JM m
583 Max Hold|
-68.3
Center 2.462 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 15.4 dBm
16.465 MHz Detector
Peak®
Transmit Freq Error -19.199 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 16.58 MHz x dB -6.00 dB
MSG ISTATUS
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6dB BANDWIDTH ( 802.11n HT20 MODE) ChainA
CH Low ( 802.11n HT20 MODE)
M Keysight Spectrum Analyzer - Occupied BW ==
X | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO  [04:34:32 PMJan 04,2022
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
17
17 Clear Write|
o LAt P AN Y AN | ey e P
-18.3 ,/‘}J
-28.3 Average]
-35.3 "ffrfl -\1"‘
eI M M
583 Max Hold|
-68.3
Center 2.412 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Hold|
Occupied Bandwidth Total Power 17.2 dBm
17.659 MHz Detector|
PeakPk
Transmit Freq Error 3.190 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 17.81 MHz x dB -6.00 dB
MSG ISTATUS
CH Mid ( 802.11n HT20 MODE)
B Keysight Spectrum Analyzer - Occupied BW [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTQ | 04:35:21 PMJan 04, 2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
—5 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low ™ #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
17
170 Clear Write|
590 APANY AP AN |l A T A e e S
-18.3 \\
28,3 Average]
35.3 -—"j \»\
83 WM [y -
583 Max Hold|
-68.3
Center 2.437 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 16.3 dBm
17.657 MHz Detector|
Peakk
Transmit Freq Error 952 Hz OBW Power 99.00 % Auto Man
x dB Bandwidth 17.80 MHz x dB -6.00 dB
MSG ISTATUS
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CH High ( 802.11n HT20 MODE)

BB Keysight Spectrum Analyzer - Occupied BW

X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 04:38:17 PMJan 04, 2022
’f}enter Freq 2.462000000 GHz ‘ Center Freq: 2.462000000 GHz Radio Std: None
[} Trig: Free Run Avg|Hold:>1010
| #FGain:Low #Atten: 20 dB Radio Device: BTS

10 dBidiv Ref 21.70 dBm

Log
"7

170

-6.30 1l L L LA/ .

-18.3

263 \\\

EE] -

L

483 | — e ™, )
-52.3
-68.3
Center 2.462 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms|

Occupied Bandwidth Total Power 14.9 dBm

17.658 MHz
Transmit Freq Error -931 Hz OBW Power 99.00 %
x dB Bandwidth 17.80 MHz x dB -6.00 dB

STATUS
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6dB BANDWIDTH ( 802.11n HT20 MODE) ChainB
CH Low ( 802.11n HT20 MODE)
M Keysight Spectrum Analyzer - Occupied BW ==
X | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO  [04:57:04 PMJan 04,2022
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
17
17 Clear Write|
520 n Al B\ A | e APt P, y
-18.3
-28.3 Average]
s P ]
(433 i ﬂﬂ"ﬂm
Ela
583 Max Hold|
-68.3
Center 2.412 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Hold|
Occupied Bandwidth Total Power 15.1 dBm
17.656 MHz Detector|
PeakPk
Transmit Freq Error 3.713 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 17.80 MHz x dB -6.00 dB
MSG ISTATUS
CH Mid ( 802.11n HT20 MODE)
B Keysight Spectrum Analyzer - Occupied BW [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTQ | 04:57:55 PMJan 04, 2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
—5 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low ™ #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
17
170 Clear Write|
a0 A b PP PYRE A T
-18.3
28,3 f \ Average]
383 _//'/fﬂ \\'\.\ |
-18.3 et M,
1,,..-|J"
583 Max Hold|
-68.3
Center 2.437 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 14.4 dBm
17.656 MHz Detector|
Peakk
Transmit Freq Error 4.266 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 17.80 MHz x dB -6.00 dB
MSG ISTATUS
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CH High (802.11n HT20 MODE)
BN Keysight Spectrum Analyzer - Occupied BW ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 04:59:31 PMJan 04, 2022
[Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
17
170 Clear Write
-5.30 T o T Caarhic 5!
-18.3 N
283 Average|
EE] o ™
453 ool M
[ -]
583 Max Hold|
-68.3
Center 2.462 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 13.1 dBm
17.658 MHz Detector|
Peak®
Transmit Freq Error 2.834 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 17.80 MHz x dB -6.00 dB
MSG ISTATUS
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6dB BANDWIDTH ( 802.11n HT40 MODE) ChainA
CH Low ( 802.11n HT40 MODE)
M Keysight Spectrum Analyzer - Occupied BW ==
X | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO [ 04:44:45 PMJan 04,2022
[Center Freq 2.422000000 GHz | Center Freq: 2.422000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 10 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
1.7
17 Clear Write
-6.30 T ey T e WWW“M
s ’\"N\-Iwbm,u\l"{‘
-28.3 JJJfI L‘H, Average]
I - i
583 Max Hold|
-60.3
Center 2.422 GHz Span 50 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 4.8ms Min Hold|
Occupied Bandwidth Total Power 14.8 dBm
35.940 MHz Detector
PeakPk
Transmit Freq Error 2.129 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 36.41 MHz x dB -6.00 dB
MSG ISTATUS
CH Mid ( 802.11n HT40 MODE)
B Keysight Spectrum Analyzer - Occupied BW [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTQ | 04:45:32 PMJan 04, 2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
—5 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low ™ #Atten: 10 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
1.7
170 Clear Write
8.30
[t T pemanionr s ieran] FAMMMWWMM
o l‘v"d\uvu.m,u\l“"
28,3 HI L Average]
g \
40.3 r \t“
583 Max Hold|
-68.3
Center 2.437 GHz Span 50 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 4.8 ms Min Hold|
Occupied Bandwidth Total Power 14.2 dBm
35.939 MHz Det;ect::
eal
Transmit Freq Error -3.703 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 36.40 MHz x dB -6.00 dB
MSG ISTATUS
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CH High ( 802.11n HT40 MODE)

BB Keysight Spectrum Analyzer - Occupied BW ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 04:47:46 PMJan 04, 2022
[Center Freq 2.452000000 GHz | Center Freq: 2.452000000 GHz Radio Std: None Trace/Detector
[} Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 10 dB Radio Device: BTS

10 dBidiv Ref 21.70 dBm

Log
17 .
170 Clear Write|
-5.30
Tt e peampe o el g /ey
o [ J‘-W\Mm,\k FA:-\'MNA F i T by |
283 i, IL Average|
-38.3 JJJ ML
- H{ L\\'\L“qu\mm
553 st Max Hold|
-68.3
Center 2.452 GHz Span 50 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 4.8 ms Min Hold|
Occupied Bandwidth Total Power 12.9 dBm
35.935 MHz Detector|
Peak®
Transmit Freq Error -6.503 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 36.40 MHz x dB -6.00 dB

STATUS
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6dB BANDWIDTH ( 802.11n HT40 MODE) ChainB
CH Low ( 802.11n HT40 MODE)
M Keysight Spectrum Analyzer - Occupied BW ==
X | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO  [04:53:42 PMJan 04,2022
[Center Freq 2.422000000 GHz | Center Freq: 2.422000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 10 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
17
17 Clear Write|
-6.90 i - - ol
-18.3 lwl{
-28.3 J L Average]
383 J“'l q}.
- muvf’\r-"lr LMM
683 ] Max Hold
-68.3
Center 2.422 GHz Span 50 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 4.8ms Min Hold|
Occupied Bandwidth Total Power 13.7 dBm
35.943 MHz Detector
PeakPk
Transmit Freq Error 6.691 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 36.40 MHz x dB -6.00 dB
MSG ISTATUS
CH Mid ( 802.11n HT40 MODE)
B Keysight Spectrum Analyzer - Occupied BW [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO | 04:52:23 PMJan 04, 2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
—5 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low ™ #Atten: 10 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
17
170 Clear Write|
630
e Ay I et L A} ety A
-18.3 il M b
28,3 J‘ IL Average]
/ i
-48.3 w
583 Max Hold|
-68.3
Center 2.437 GHz Span 50 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 4.8 ms Min Hold|
Occupied Bandwidth Total Power 12.8 dBm
35.936 MHz Det;ect::
eal
Transmit Freq Error 8.795 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 36.41 MHz x dB -6.00 dB
MSG ISTATUS
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CH High (802.11n HT40 MODE)
BN Keysight Spectrum Analyzer - Occupied BW ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 04:49:54 PMJan 04, 2022
[Center Freq 2.452000000 GHz | Center Freq: 2.452000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>1010
| #FGain:Low #Atten: 10 dB Radio Device: BTS
10 dBidiv Ref 21.70 dBm
Log
17
170 Clear Write
-5.30
153 prvrnrfrerlinoaniefl ! *v-.n«:www,\,\ Mwn i,
283 f u R Average|
-38.3 Jj H"
-48.3 .\‘b‘w
N dians ot Max Hold|
-68.3
Center 2.452 GHz Span 50 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 4.8 ms Min Hold|
Occupied Bandwidth Total Power 11.1 dBm
35.938 MHz Detector|
Peak®
Transmit Freq Error 7.113 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 36.41 MHz x dB -6.00 dB
MSG ISTATUS
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8.2 MAXIMUM PEAK OUTPUT POWER

LIMIT
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§ 15.247(b) The maximum peak output power of the intentional radiator shall not
exceed the following :

§ 15.247(b) (3) For systems using digital modulation in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands : 1 watt.

§ 15.247(b) (4) Except as shown in paragraphs (c) of this section , if transmitting
antennas of directional gain greater than 6 dBi are used the peak output power from
the intentional radiator shall be reduced below the stated values in paragraphs (b)(1)
or (b)(2), and (b)(3) of this section , as appropriate, by the amount in dB that the

directional gain of the antenna exceeds 6 dBi.

TEST EQUIPMENTS

Name of Equipment| Manufacturer Model Serial Number Calg:)::ion Calibration Due
[EXA Spectrum KEYSIGHT N9010A | MY54430216 | 07/22/2021 07/21/2022
Analyzer
|Power Meter Anritsu ML2487A | 6K0O0003888 | 05/18/2021 05/17/2023
|Power Sensor Anritsu MA2491A 033265 05/18/2021 05/17/2023
SMA Cable +10dB ccs  |SMA*10dB| quiaodB | 017202021 | 01/28/2022
Attenuator ATT

Software Excel(ccs-06-2020 v1.1)
TEST SETUP

EUT

Power
Meter
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TEST PROCEDURE

The tests were performed in accordance with KDB 662911 D01 and KDB 558074 D01
v05r02 8.3.1.

11.9.1.2(ANSI C63.10) Measurement Procedure PK2:

NG~ WN =

Set the RBW =1 MHz.

Set the VBW = 3 RBW

Set the span = 1.5 x DTS bandwidth.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the instrument’s band/channel power measurement function with the band limits
set equal to the DTS bandwidth edges (for some instruments, this may require a
manual override to select peak detector). If the instrument does not have a band
power function,

. Sum the spectrum levels (in linear power units) at intervals equal to the RBW

extending across the DTS bandwidth.
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TEST RESULTS
No non-compliance noted
Model Name DIR-615 Test By Peter Chu
Temp & Humidity 26.4°C, 60% Test Date 2021/07/30
IEEE 802.11b mode
BT Power Output Power Output Power Limit
Channel (MHz) Data Rate| " g ¢ (dBm) Total (dBm) Result
ChainA | ChainB | (dBm) (W)
Low 2412 1 18 12.53 - 12.53 0.0179 PASS
Middle 2437 1 19 13.14 - 13.14 0.0206 30.00 PASS
High 2462 1 19 13.09 - 13.09 0.0204 PASS
SeETEEEY Power Output Power Output Power Limit
Channel (MHz) Data Rate| " o ¢ (dBm) Total (dBm) Result
ChainA | ChainB | (dBm) (W)
Low 2412 1 18 - 10.82 10.82 0.0121 PASS
Middle 2437 1 19 - 11.66 11.66 0.0147 30.00 PASS
High 2462 1 19 - 11.63 11.63 0.0146 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 1Mbps long.

2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1 dB
cable) was entered as an offset in the spectrum analyzer to allow for direct reading

of power.

IEEE 802.11g mode

AT Power Output Power Output Power Limit
dB Total
Channel (MHz) Data Rate| ¢ ¢ (dBm) ota (dBm) Result
ChainA | ChainB | (dBm) (W)
Low 2412 6 31 22.80 - 22.80 0.1905 PASS
Middle 2437 6 28 21.26 - 21.26 0.1337 30.00 PASS
High 2462 6 25 19.87 - 19.87 0.0971 PASS
AoEEmEy Power Output Power Output Power Limit
dB Total
Channel """ |Data Rate| g ¢ (dBm) ota (dBm) | Result
ChainA | ChainB | (dBm) (W)
Low 2412 6 31 - 21.32 21.32 0.1355 PASS
Middle 2437 6 28 - 20.18 20.18 0.1042 30.00 PASS
High 2462 6 25 - 18.40 18.40 0.0692 PASS
NOTE : 1.Atfinial test to get the worst-case emission at 6Mbps.

2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1 dB
cable) was entered as an offset in the spectrum analyzer to allow for direct reading

of power.
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IEEE 802.11n HT20 mode
E Power Output Power Output Power Limit
Channel (MHz) Data Rate| "¢ (dBm) Total (dBm) Result
ChainA | ChainB | (dBm) (W)
Low 2412 MCS8 27 20.18 18.86 22.58 0.1811 PASS
Middle 2437 MCS8 25 19.49 18.06 21.84 0.1529 27.99 PASS
High 2462 MCS8 23 18.34 16.82 20.66 0.1163 PASS
NOTE :

1. At finial test to get the worst-case emission at 6.5Mbps.
2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1 dB
cable) was entered as an offset in the spectrum analyzer to allow for direct reading

of power.

IEEE 802.11n HT40 mode

E Power Output Power Output Power Limit
dB Total
Channel (MHz) Data Rate| * o : (dBm) : ota (dBm) Result
ChainA | ChainB (dBm) (W)
Low 2422 MCS8 24 19.18 17.76 21.54 0.1425 PASS
Middle 2437 MCS8 23 18.58 16.92 20.84 0.1213 27.99 PASS
High 2452 MCS8 21 17.13 15.34 19.34 0.0858 PASS
NOTE :

1. At finial test to get the worst-case emission at 1Mbps.

2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1 dB
cable) was entered as an offset in the spectrum analyzer to allow for direct reading

of power.
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Average Power Data

IEEE 802.11b mode

Frequency Power Output Power Output Power
Channel Data Rate| ¢ ¢ (dBm) Total
(MHz) ChainA | ChainB (dBm) (W)
Low 2412 1 18 9.92 - 9.92 0.0098
Middle 2437 1 19 10.60 - 10.60 0.0115
High 2462 1 19 10.54 - 10.54 0.0113
Frequency Power Output Power Output Power
Channel Data Rate| ¢ ¢ (dBm) Total
(MHz) ChainA | ChainB (dBm) (W)
Low 2412 1 18 - 8.26 8.26 0.0067
Middle 2437 1 19 - 8.37 8.37 0.0069
High 2462 1 19 - 8.26 8.26 0.0067
IEEE 802.11g mode
Output Power Output Power
Channel Frequency Data Rate Pg\gte r [()dBm) pT0t3|
(MHz) ChainA | ChainB | (dBm) (W)
Low 2412 6 31 12.92 - 12.92 0.0196
Middle 2437 6 28 11.22 - 11.22 0.0132
High 2462 6 25 9.72 - 9.72 0.0094
Frequency Power Output Power Output Power
Channel Data Rate| g ¢ (dBm) Total
(MHz) ChainA | ChainB (dBm) (W)
Low 2412 6 31 - 10.37 10.37 0.0109
Middle 2437 6 28 - 9.12 9.12 0.0082
High 2462 6 25 - 7.53 7.53 0.0057
IEEE 802.11n HT20 mode
Output Power Output Power
Channel Frequency Data Rate Pcsngte r '(odBm) pTOtal
(MHz) ChainA | ChainB | (dBm) (W)
Low 2412 MCS8 27 10.14 8.14 12.26 0.0168
Middle 2437 MCS8 25 9.35 7.35 11.47 0.0140
High 2462 MCS8 23 8.15 6.05 10.24 0.0106

IEEE 802.11n HT40 mode

Output Power

Output Power

Channel Frequency Data Rate Pcs>wte d (dBm) Total
(MHz) ® [ "ChainA | ChainB | (dBm) | (W)
Low 2422 MCS8 24 9.08 7.35 11.31 0.0135
Middle 2437 MCS8 23 8.32 6.57 10.54 0.0113
High 2452 MCS8 21 6.86 5.26 9.14 0.0082
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Name of Equipment| Manufacturer Model Serial Number Calga;ta;ion Calibration Due
[EXA Spectrum KEYSIGHT | N9010A | MY54430216 | 07/22/2021 | 07/21/2022
Analyzer
|Power Meter Anritsu ML2487A | 6KO0003888 05/18/2021 05/17/2023
|Power Sensor Anritsu MA2491A 033265 05/18/2021 05/17/2023
SMA Cable + 10dB ccs  |SMA10ABI gyia/10dB | 01/29/2021 | 01/28/2022
Attenuator ATT

Software Excel(ccs-06-2020 v1.1)
TEST SETUP
Spectrum
EUT Analyzer

TEST PROCEDURE

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.

3. The zero-span mode on a spectrum analyzer or EMI receiver if the response time
and spacing between bins on the sweep are sufficient to permit accurate
measurements of the on and off times of the transmitted signal. Set the center
frequency of the instrument to the center frequency of the transmission. Set RBW =
OBW if possible; otherwise, set RBW to the largest available value. Set VBW = RBW.
Set detector = peak or average. The zero-span measurement method shall not be
used unless both RBW and VBW are > 50/T and the number of sweep points across
duration T exceeds 100. (For example, if VBW and/or RBW are limited to 3 MHz,
then the zero-span method of measuring duty cycle shall not be used if T < 16.7

microseconds.)
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TEST RESULTS
No non-compliance noted.

TEST DATA
Model Name DIR-615 Test By Peter Chu
Temp & Humidity 26.4C, 60% Test Date 2021/07/30
us Times Ton Total Ton time(ms)
Ton1 100000.000 1 100000
Ton2 0 0
Ton3 0 100
Tp 100
Ton 100
Tp(Ton+Toff) 100
Duty Cycle 1
10 * log (1/x) = 0
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IEEE 802.11b CH Low
B Keysight Spectrum Analyzer - Swept SA (=
[ | RF [s0@ bc | | INT REF] | ALIGN AUTO _ [11:15:24 AM Aug 04, 2021
[Center Freq 2.412000000 GHz \ #Avg Type: RMS TacE[i23456|  Freduency
PNO: Fast —»— 1rig: FreeRun TYPE| WWMWAWY
IFGain:Low #Atten: 20 dB pET|P PAPPR
Auto Tune
Ref Offset 11.7 dB Mkr1 56.90 ms
1ngBldiv Ref 21.70 dBm 2.78 dBm
Center Freq
nrz 2.412000000 GHz|
1
1.70 '
StartFreq
5 2.412000000 GHz
183 StopFreq
2.412000000 GHz
283
383 CF Step
2.462000000 GHz
Auto Man|
483
Freq Offset
-66.3
0 Hz|
883
Center 2.412000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS
IEEE 802.11b CH Mid
B Keysight Spectrum Analyzer - Swept SA ===
X RC [ RF [s0@ bC | [ [ INT REF] [ ALIGN AUTO  [11:19:45 AM Aug 04, 2021
[Center Freq 2.437000000 GHz | #Avg Type: RMS TacE[ 23455 |  Frequency
PNO: Fast —— 1rig: Free Run ‘ a3
IFGainlow  #Atten: 20 dB DETIPPAPPP
Auto Tune
Ref Offset 117 dB Mkr1 36.10 ms
10 gBidiv__Ref 21.70 dBm 3.47 dBm
Center Freq
nz 61 2.437000000 GHz
170
StartFreq
s 2.437000000 GHz
a3 stopFreq
2.437000000 GHz|
-28.3
83 CF Step
: 2.462000000 GHz|
|Auto Man
483
o Freq Offset|
i 0Hz
68.3
Center 2.437000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 3.0 MHz Sweep 100.0 ms (1001 pts)

MSG

STATUS
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IEEE 802.11b CH High
BE Keysight Spectrum Analyzer - Swept SA (===
X RL [ RF [s0@ DC | [ INT REF] [ ALIGN AUTO  [11:20:22 AM Aug 04, 2021
[Center Freq 2.462000000 GHz | #Avg Type: RMS TacE[Tazasg|  Frequency
PNO: Fast —»— 1rig: FreeRun | i
IFGainLow  #Atten: 20 dB peTlP PAPPP
Auto Tune
Ref Offset 11.7 dB Mkr1 63.30 ms
19gBiciv__Ref 21.70 dBm 3.42 dBm
CenterFreq
"r p 2.462000000 GHz
170
StartFreq
80 2.462000000 GHz
83 StopFreq
2.462000000 GHz|
-28.3
383 CF Step
. 2.462000000 GHz|
Auto Man|
483
Freq Offset|
-58.3
0 Hz|
£6.3
Center 2462000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS
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IEEE 802.11g CH Low
BE Keysight Spectrum Analyzer - Swept SA (===
X RL [ RF [s0@ DC | [ INT REF] [ ALIGN AUTO  [11:22:41 AM Aug 04, 2021
[Center Freq 2.412000000 GHz | #Avg Type: RMS TRCE[12345 6 Frequency
PNO: Fast —»— 1rig: FreeRun |P B
IFGain:Low #Atten: 20 dB DET|
Auto Tune
Ref Offset 11.7 dB Mkr1 66.50 ms
EggB!div Ref 21.70 dBm 1.22 dBm
CenterFreq
"7 2.412000000 GHz|
1
170 ‘
StartFreq
830 2.412000000 GHz
a3 Stop Freq
2.412000000 GHz|
-28.3
383 CF Step
. 2.462000000 GHz|
Auto Man|
483
Freq Offset|
-58.3
0 Hz|
£6.3
Center 2.412000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS
IEEE 802.11g CH Mid
BY Keysight Spectrum Analyzer - Swept SA o & =
RL [ RF [s0a bC | [ [ INT REF] [ ALIGN AUTQ  [11:23:41 AM Aug 04, 2021
[Center Freq 2.437000000 GHz | #Avg Type:RMS TRACE[1 2345 6 Frequency
PNO: Fast —— 1rig: FreeRun ™ ‘ M
IFGain:Low #Atten: 20 dB beT|P PAPPP
Auto Tune
Ref Offset 11.7 dB Mkr1 49.30 ms
1L%:|Bldiv Ref 21.70 dBm -0.39 dBm
Center Freq
" 2.437000000 GHz
170 ‘1
StartFreq
830 2.437000000 GHz
183 StopFreq
2.437000000 GHz
283
A9a CF Step
2.462000000 GHz
|Auto Man
-48.3
Freq Offset|
-58.3
0 Hz|
683
Center 2.437000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS
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IEEE 802.11g CH High
BM Keysight Spectrum Analyzer - Swept SA (==
X RL [ RF [s0@ DC | [ INT REF] [ ALIGN AUTO  [11:24:42 AM Aug 04, 2021
[Center Freq 2.462000000 GHz | #Avg Type: RMS TRaCE[12345 6 Frequency
PNO: Fast —»— 1rig: FreeRun | i
IFGain:Low #Atten: 20 dB DET|PPAPPP
Auto Tune
Ref Offset 11.7 dB Mkr1 21.30 ms
EggB!div Ref 21.70 dBm -1.95 dBm
CenterFreq
"7 2.462000000 GHz
1
170
6 StartFreq
830 2.462000000 GHz
183 Stop Freq
2.462000000 GHz|
-28.3
383 CF Step
. 2.462000000 GHz|
Auto Man|
483
Freq Offset|
-58.3
0 Hz|
£6.3
Center 2462000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS
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IEEE 802.11n HT20 CH Low
BE Keysight Spectrum Analyzer - Swept SA (===
X RL [ RF [s0@ DC | | [ INT REF] [ ALIGN AUTO  [11:29:01 AM Aug 04, 2021
[Center Freq 2.412000000 GHz | #Avg Type: RMS TRaCE[12345 6 Frequency
PNO: Fast —»— 1rig: FreeRun | i
IFGain:Low #Atten: 20 dB DET|PPAPPP
Auto Tune
Ref Offset 11.7 dB Mkr1 §3.90 ms
EggB!div Ref 21.70 dBm 3.85 dBm
CenterFreq
"7 ‘1 2.412000000 GHz
(TR R
StartFreq
830 2.412000000 GHz
183 Stop Freq
2.412000000 GHz|
-28.3
383 CF Step
. 2.462000000 GHz|
Auto Man|
483
Freq Offset|
-58.3
0 Hz|
£8.3
Center 2.412000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS
IEEE 802.11n HT20 CH Mid
BY Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [s0a bC | [ [ INT REF] [ ALIGN AUTQ  [11:27:47 AM Aug 04, 2021
[Center Freq 2.437000000 GHz | #Avg Type: RMS TRACE[1 23456 Frequency
PNO: Fast —=— 1rig: Free Run ™ ‘ g
IFGain:Low #Atten: 20 dB beT|P PAPPP
Auto Tune
Ref Offset 11.7 dB Mkr1 21.60 ms
1L%:|Bldiv Ref 21.70 dBm 3.00 dBm
Center Freq
17 ; 2.437000000 GHz
170 WWWWMWWM
StartFreq
830 2.437000000 GHz
el StopFreq
2.437000000 GHz
283
303 CF Step
2.462000000 GHz
|Auto Man
-48.3
. Freq Offset|
- 0Hz
683

Center 2.437000000 GHz
Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS
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nr

830

183

683

Center 2.462000000 GHz
Res BW 1.0 MHz

MSG

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS

#VBW 3.0 MHz

2.462000000 GHz|

StartFreq
2.462000000 GHz

Stop Freq
2.462000000 GHz

CF Step
2.462000000 GHz
Auto Man|

Freq Offset|
0 Hz|

Page:
T210729N01-RP1 Rev.:
IEEE 802.11n HT20 CH High
BE Keysight Spectrum Analyzer - Swept SA (===
X RL [ RF [s0@ DC | | [ INT REF] [ ALIGN AUTO  [11:26:31 AM Aug 04, 2021
[Center Freq 2.462000000 GHz | #Avg Type: RMS TRaCE[12345 6 Frequency
PNO: Fast —»— 1rig: FreeRun | M
IFGain:Low #Atten: 20 dB DET|PPAPPP
Auto Tune
Ref Offset 11.7 dB Mkr1 20.40 ms
EggB!div Ref 21.70 dBm 1.86 dBm
CenterFreq
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IEEE 802.11n HT40 CH Low
BE Keysight Spectrum Analyzer - Swept SA (===
X RL [ RF [s0@ DC | | [ INT REF] [ ALIGN AUTO  [11:33:16 AM Aug 04, 2021
[Center Freq 2.422000000 GHz | #Avg Type: RMS TacElrazasg|  Frequency
PNO: Fast —»— 1rig: FreeRun | i
IFGainLow  #Atten: 20 dB peTlP PAPPP
Auto Tune
Ref Offset 11.7 dB Mkr1 60.00 ms
19gBiciv__Ref 21.70 dBm -4.24 dBm
CenterFreq
"7 2.422000000 GHz
1.70 1
StartFreq
a0 M H 2.422000000 GHz
83 StopFreq
2.422000000 GHz|
-28.3
383 CF Step
. 2.462000000 GHz|
Auto Man|
483
Freq Offset|
-58.3
0 Hz|
£8.3
Center 2.422000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS
IEEE 802.11n HT40 CH Mid
BN Keysight Spectrum Analyzer - Swept SA [oll 2 ==
RL [ RF [s0a bC | [ [ INT REF] [ ALIGN AUTO  [11:34:33 AM Aug 04, 2021
[Center Freq 2.437000000 GHz \ #Avg Type: RMS micefl23s56|  Freauency
PNO: Fast —=— 1rig: Free Run n ‘ g
IFGain:low  #Atten: 20 dB oETIP PAPPP
Auto Tune
Ref Offset 117 dB Mkr1 26.30 ms
g gBidv__Ref 21.70 dBm -4.77 dBm
Center Freq
nz 2.437000000 GHz
170 1
‘ StartFreq
. L AR AWM AP A s B A it | 2 437000000 GHz
183 StopFreq
2.437000000 GHz
283
03 CF Step
2.462000000 GHz
|Auto Man
-48.3
e Freq Offset|
o 0Hz
683

Center 2.437000000 GHz
Res BW 1.0 MHz

MSG

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS

#VBW 3.0 MHz
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nr

183

683

Center 2.452000000 GHz
Res BW 1.0 MHz

MSG

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS

#VBW 3.0 MHz

2.452000000 GHz|

Page:
T210729N01-RP1 Rev.:
IEEE 802.11n HT40 CH High
BM Keysight Spectrum Analyzer - Swept SA (= =
X RL [ RF [s0@ DC | [ INT REF] [ ALIGN AUTO  [11:36:18 AM Aug 04, 2021
[Center Freq 2.452000000 GHz | #Avg Type: RMS TRaCE[12345 6 Frequency
PNO: Fast —»— 1rig: FreeRun | M
IFGain:Low #Atten: 20 dB DET|PPAPPP
Mkr1 49.20 ms Auto Tune
Ref Offset 11.7 dB
EggB!div Ref 21.70 dBm -6.25 dBm
CenterFreq

2.452000000 GHz|

StartFreq

2.452000000 GHz

Stop Freq

2.462000000 GHz

Auto

CF Step

Man

Freq Offset|
0 Hz|
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8.4 POWER SPECTRAL DENSITY

LIMIT
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Rev.:
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§ 15.247(e) For digitally modulated systems, the power spectral density conducted
from the intentional radiator to the antenna shall not greater than 8 dBm in any 3 kHz
band during any time interval of continuous transmission.

TEST EQUIPMENTS

Name of Equipment| Manufacturer Model Serial Number Calg:)::ion Calibration Due
[EXA Spectrum KEYSIGHT | N9010A | MY54430216 | 07/22/2021 | 07/21/2022
Analyzer
[Power Meter Anritsu ML2487A | 6K00003888 | 05/18/2021 | 05/17/2023
|Power Sensor Anritsu MA2491A 033265 05/18/2021 05/17/2023
SMA Cable + 10dB ccs  |SMAH10ABI qpia/10dB | 01292021 | 01/28/2022
Attenuator ATT

Software Excel(ccs-06-2020 v1.1)

TEST SETUP

Spectrum
EUT Analyzer
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TEST PROCEDURE

The tests were performed in accordance with KDB 662911 D01 and KDB 558074 D01
v05r02 8.4.

11.10.2 (ANSI C63.10) Measurement Procedure PKPSD:

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz < RBW < 100 kHz.

Setthe VBW =3 RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the
RBW.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

OCOoONOORWN =
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TEST RESULTS
Model Name DIR-615 Test By Peter Chu
Temp & Humidity 26.4°C, 60% Test Date 2021/07/30
IEEE 802.11b mode
Channel FOC LI PFZ:ShZIi?':I,(AHZ i) i Pass / Fail
(MHz) (dBm) (dBm) (dB)
Low 2412 -20.86 8.00 -28.86 PASS
Middle 2437 -20.33 8.00 -28.33 PASS
High 2462 -20.45 8.00 -28.45 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 1long Mbps long.

2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11g mode

Frequenc AL Limit Margin
Channel guency ChainA 9 Pass / Fail
(MHz) (dBm) (dBm) (dB)
Low 2412 -16.69 8.00 -24.69 PASS
Middle 2437 -18.36 8.00 -26.36 PASS
High 2462 -19.80 8.00 -27.80 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 6Mbps long.

2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT20 mode

Frequenc PPSD/3kHz | PPSD/3kHz | PPSD/3kHz Limit Marain
Channel (I?IIHz) y ChainA ChainB Total (dBm) (dg) Pass / Fail
(dBm) (dBm) (dBm)
Low 2412 -16.99 -19.06 -14.89 8.00 -22.89 PASS
Middle 2437 -17.80 -19.51 -15.56 8.00 -23.56 PASS
High 2462 -19.18 -20.66 -16.84 8.00 -24.84 PASS
NOTE : 1. At finial test to get the worst-case emission at 6.5Mbps long.

2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT40 mode

Frequenc PPSD/3kHz | PPSD/3kHz | PPSD/3kHz Limit Marain
Channel (I(\llle) y ChainA ChainB Total (dBm) (dé’) Pass / Fail
(dBm) (dBm) (dBm)
Low 2422 -20.02 -23.72 -18.47 8.00 -26.47 PASS
Middle 2437 -20.98 -24.60 -19.41 8.00 -27.41 PASS
High 2452 -22.24 -25.96 -20.70 8.00 -28.70 PASS
NOTE : 1. At finial test to get the worst-case emission at 13Mbps long.

2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.
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CH Low ( 802.11b MODE )
BM Keysight Spectrum Analyzer - Swept SA =R
X | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO  [05:32:08 PMJan 04, 2022
[Center Freq 2.412000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 Frequency
PNO: Fast (50 1rig: FreeRun Avg[Hold: 1010 TYPE| MM VA
IFGain:Low #Atten: 10 dB DET|P PANNN
Ref Offset 117 dB Mkr1 2.411 301 GHZ] Auto Tune
19 dBide Ref 11.70 dBm -20.858 dBm)|
Center Freq
1.70 2.412000000 GHz|
830
StartFreq
83 'y 2.404402500 GHz
w3 Stop Freq
2.419597500 GHz
383
CF Step
83 1519500 MHz
JAuto Man
583
563 Freq Offset
7 0 Hz|
783
Center 2.412000 GHz Span 15.20 MHz|
iRes BW 3.0 kHz #VBW 10 KHz Sweep 1.602 s (1001 pts)
MSG ISTATUS
CH Mid ( 802.11b MODE )
B Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO | 05:33:11 PMJan 04, 2022
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (50 11ig: FreeRun Avg[Hold:>1010 ™ ‘. 1%/
IFGain:Low #Atten: 10 dB DET|P PANNN
Ref Offset 117 4B Mkr1 2.436 301 GHZ Auto Tune
19 dBidiv Ref 11.70 dBm -20.327 dBm
Center Freq
1.70 2.437000000 GHz
830
StartFreq
183 1 2.429402500 GHz
/NWM /m%m
= \.\ StopFreq
2.444597500 GHz|
-38.3
CF Step
3 1519500 MHz
JAuto Man
£33
553 Freq Offset|
7 0 Hz|
78.3
Center 2.437000 GHz Span 15.20 MHz|
fiRes BW 3.0 kHz #VBW 10 KHz Sweep 1.602 s (1001 pts)

MSG

STATUS
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CH High (802.11b MODE )
BN Keysight Spectrum Analyzer - Swept SA = =]
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 05:34:09 PMJan 04, 2022
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold:>1010 ™ ‘- 1M
IFGainiLow  #Atten: 10 dB DET|P P ANNN
Ref Offset 11.7 dB MKr1 2.461 287 GHZ] Auto Tune
1L%:|Bldiv Ref 11.70 dBm -20.452 dBm)|
Center Freq
170 2.462000000 GHz
-8.30
StartFreq
183 ‘1 2.454410000 GHz
3 ‘\\ﬁ\ StopFreq
2.469590000 GHz
383
CF Step
03 1518000 MHz
JAuto Man
-68.3
3 Freq Offset|
- 0Hz
783
Center 2462000 GHz Span 15.18 MHz|
pfiRes BW 3.0 kHz #VBW 10 kHz Sweep 1.601 s (1001 pts)
MSG ISTATUS
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POWER SPECTRAL DENSITY ( IEEE 802.11q MODE )
CH Low ( 802.11g MODE )
BE Keysight Spectrum Analyzer - Swept SA =R =R
| RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  |05:37:35 PMJan 04, 2022 E
[Center Freq 2.412000000 GHz | Avg Type: Log-Pwr TRACE[1 234 5 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold: 10110 i
IFGain:Low © #Atten: 10 dB DET/P PANNN
Mot Ofeot 117 dB Mkr1 2.417 297 GHZ] Auto Tune
19 dBrdiv Ref 11.70 dBm -16.691 dBm
Center Freq
170 2.412000000 GHz|
830
1 StartFreq
183 IV U DU IO P TN 2.399565000 GHz
/\M UV W\ [VWVW VYT DAY
B3 StopFreq
2.424435000 GHz
383 }
CF Step
483 2487000 MHz,
JAuto Man
583
- Freq Offset|
’ 0Hz
-78.3
Center 241200 GHz Span 24.87 MHz|
piRes BW 3.0 kHz #VBW 10 kHz Sweep 2.622 s (1001 pts)
MSG ISTATUS
CH Mid ( 802.11g MODE )
M Keysight Spectrum Analyzer - Swept SA ==
X | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO  [05:36:35 PMJan 04, 2022
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TacE[123e5g|  Freduency
PNO: Fast 50 Trig: Free Run Avg|Hold:>1010 TYPE| MM WY
IFGain:Low #Atten: 10 dB DET|P PANNN
rof Offact 117 4B Mkr1 2.441 056 GHZ] Auto Tune
10 gsidi_ Ref 11.70 dBm -18.358 dBm
Center Freq
170 2.437000000 GHz|
830
1 StartFreq
183 WVMJW V\IWWW kWWW\ MM?*“NWWU 2424557500 GHz
B3 stopFreq
2.449442500 GHz
383 ' ¥
CF Step
a3 2.488500 MHz,
JAuto Man
583
. Freq Offset
: 0Hz
783
Center 243700 GHz Span 24.89 MHz|
iRes BW 3.0 kHz #VBW 10 KHz Sweep 2.624 s (1001 pts)
MSG ISTATUS
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CH High ( 802.11g MODE )
BB Keysight Spectrum Analyzer - Swept SA = =]
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 05:35:14 PMJan 04, 2022
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold:>1010 ™ ‘- 1M
IFGainiLow  #Atten: 10 dB DET|P P ANNN
Ref Offset 11.7 dB MKr1 2.466 054 GHZ] Auto Tune
1L%:|Bldiv Ref 11.70 dBm -19.796 dBm)|
Center Freq
170 2.462000000 GHz
-8.30
StartFreq
183 VW\,&{(\) 2.449565000 GHz
3 StopFreq
2.474435000 GHz
-38.3 ¥ H
CF Step
03 2.487000 MHz,
JAuto Man
-68.3 t
3 Freq Offset|
- 0Hz
783
Center 246200 GHz Span 24.87 MHz|
FRes BW 3.0 kHz #/BW 10 kHz Sweep 2.622 s (1001 pts)
MSG ISTATUS
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POWER SPECTRAL DENSITY (802.11n HT20 MODE ) ChainA

CH Low ( 802.11n HT20 MODE )

BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTO | 05:38:51 PMJan 04, 2022
[Center Freq 2.412000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast (50 1rig: FreeRun Avg|Hold:>1010 ™ ‘- 1M
IFGain:Low #Atten: 10 dB beT|P PANNN
Ref Offect 117 dB MKr1 2.410 424 GHZ] Auto Tune
19 dBidy_Ref 11.70 dBm -16.990 dBm
Center Freq
170 2.412000000 GHz
-8.30
1 StartFreq
183 )LWM WWM W]\h WWW;I 2.398645000 GHz
B3 StopFreq,
2.425355000 GHz
383 f b
CF Step
83 2671000 MHz|
h |Auto Man
-58.3 1t
Freq Offset|
-68.3
0 Hz|
783
Center 2.41200 GHz Span 26.71 MHz|
pfiRes BW 3.0 kHz #VBW 10 kHz Sweep 2.816 s (1001 pts)
MSG ISTATUS
CH Mid ( 802.11n HT20 MODE )
BE Keysight Spectrum Analyzer - Swept SA =R =R
X | RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  |05:40:27 PMJan 04,2022 E
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[1 234 5 6 requency
PNO: Fast o Trig: Free Run Avg|Hold:>10/10 T ‘
IFGain:Low #Atten: 10 dB DET|P PANNN
Mot Ofeot 117 dB Mkr1 2.435 424 7 GHZ Auto Tune
(g gBidv_Ref 11.70 dBm -17.798 dBm
Center Freq
170 2.437000000 GHz|
830
1 StartFreq
B3 StopFreq
2.450350000 GHz
383 i Im
| CF Step
483 2,670000 MHz,
|Auto Man
583
- Freq Offset|
’ 0Hz
-78.3
Center 243700 GHz Span 26.70 MHz|
piRes BW 3.0 kHz #VBW 10 kHz Sweep 2.815 s (1001 pts)

MSG

STATUS
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CH High ( 802.11n HT20 MODE )
BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTO | 05:41:32 PMJan 04, 2022
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold:>1010 ™ ‘- 1M
IFGainiLow  #Atten: 10 dB DET|P P ANNN
Ref Offect 117 dB MKkr1 2.460 424 7 GHZ] Auto Tune
19 dBidy_Ref 11.70 dBm -19.176 dBm
Center Freq
170 2.462000000 GHz
-8.30
1 StartFreq
183 ‘ 2.448650000 GHz
B3 StopFreq,
2.475350000 GHz
383 N}Mﬂ {
CF Step
83 i 2670000 MHz|
| JAuto Man
583 H""HIW
. Freq Offset|
o 0Hz
783
Center 246200 GHz Span 26.70 MHz|
pfiRes BW 3.0 kHz #VBW 10 kHz Sweep 2.815 s (1001 pts)
MSG ISTATUS
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POWER SPECTRAL DENSITY ( 802.11n HT20 MODE ) ChainB

CH Low ( 802.11n HT20 MODE )

BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTO | 05:12:05 PMJan 04, 2022
[Center Freq 2.412000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast (50 1rig: FreeRun Avg|Hold:>1010 ™ ‘- 1M
IFGain:Low #Atten: 10 dB beT|P PANNN
Ref Offect 117 dB Mkr1 2.414 162 7 GHZ Auto Tune
19 dBidy_Ref 11.70 dBm -19.062 dBm
Center Freq
170 2.412000000 GHz
-8.30
9 StartFreq
183 MW 2.398650000 GHz
B3 StopFreq,
2.425350000 GHz
-38.3 M T %
CF Step
83 i 11 2670000 MHz|
|Auto Man
583 .‘%
Freq Offset|
-68.3
0 Hz|
783
Center 2.41200 GHz Span 26.70 MHz|
pfiRes BW 3.0 kHz #VBW 10 kHz Sweep 2.815 s (1001 pts)
MSG ISTATUS
CH Mid ( 802.11n HT20 MODE )
BE Keysight Spectrum Analyzer - Swept SA =R =R
X | RF [s0@ bc [ | | SENSE:INT] | ALIGM AUTO  |[05:10:53 PMJan 04,2022 E
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[1 234 5 6 requency
PNO: Fast o Trig: Free Run Avg|Hold:>10/10 T ‘
IFGain:Low #Atten: 10 dB DET|P PANNN
Mot Ofeot 117 dB Mkr1 2.435 424 7 GHZ Auto Tune
(g gBidv_Ref 11.70 dBm -19.509 dBm
Center Freq
170 2.437000000 GHz|
830
1 StartFreq
183 ‘ 2.423650000 GHz
gAY A ham i Ol
StopFreq
2.450350000 GHz
383 A {
483 " Mh CF Step
”’|1 2,670000 MHz,
|Auto Man
583 NL'TNW
- Freq Offset|
’ 0Hz
-78.3
Center 243700 GHz Span 26.70 MHz|
piRes BW 3.0 kHz #VBW 10 kHz Sweep 2.815 s (1001 pts)

MSG

STATUS
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CH High ( 802.11n HT20 MODE )
BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTO | 05:09:29 PMJan 04, 2022
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold:>1010 ™ ‘- 1M
IFGainiLow  #Atten: 10 dB DET|P P ANNN
Ref Offect 117 dB MKr1 2.460 424 7 GHZ Auto Tune
19 dBidy_Ref 11.70 dBm -20.659 dBm
Center Freq
170 2.462000000 GHz
-8.30
StartFreq
83 61 2.448650000 GHz
oAt ApA A o A
' ! StopFreq,
2.475350000 GHz
-38.3 M ll\\%\
CF Step
83 i i 2670000 MHz|
M,W Auto Man
58.3 W
WJ‘! Freq Offset|
-68.3
0 Hz|
783
Center 246200 GHz Span 26.70 MHz|
FRes BW 3.0 kHz #/BW 10 kHz Sweep 2.815 s (1001 pts)
MSG ISTATUS
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CH Low ( 802.11n HT40 MODE )

433

; |
I
-58.3 M

BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTO | 05:30:58 PMJan 04, 2022 F
[Center Freq 2.422000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Fast (50 1rig: FreeRun Avg|Hold: 910 ™ ‘. 1%
IFGain:Low #Atten: 10 dB DET|P PANNN
Auto Tune
Ref Offset 11.7 B Mkr1 2.429 81 GHZ
10 By Ref 11.70 dBm -20.018 dBm)
Center Freq
170 2.422000000 GHz
-8.30
StartFreq
183 1 2.394692500 GHz
3 StopFreq
2.449307500 GHz
383 1
| M\ CF Step
03 ‘ 5.461500 MHz,
|Auto Man
-58.3
| Freq Offset|
68.3 i o Hn
78.3
Center 2.42200 GHz Span 54.62 MHz|
FRes BW 3.0 kHz #/BW 10 kHz Sweep 5.759 s (1001 pts)
MSG ISTATUS
CH Mid ( 802.11n HT40 MODE )
BM Keysight Spectrum Analyzer - Swept SA ==
X | RF [s0@ bc [ | | SENSE:INT] | ALIGM AUTO | 05:29:35 PMJan 04,2022 E
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold: 510 T ‘
IFGain:Low #Atten: 10 dB DET|P PANNN
Auto Tune
Ref Offset 11.7 B Mkr1 2.444 807 8 GHZ
[ogBidiv_Ref 11.70 dBm -20.976 dBm
Center Freq
1.70 2.437000000 GHz
8.30
StartFreq
83 2.409700000 GHz
s stopFreq
2.464300000 GHz
-38.3

CF Step
5.460000 MHz|

[Auto Man

E Il

g

-783

Freq Offset|
0Hz

Center 2.43700 GHz
[#Res BW 3.0 kHz

#VBW 10 kHz

Span 54.60 MHz|

Sweep 5.757 s (1001 pts)

MSG

STATUS
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CH High ( 802.11n HT40 MODE )
BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTO | 05:28:12 PMJan 04, 2022
[Center Freq 2.452000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold: 510 ™ ‘. 1M
IFGainiLow  #Atten: 10 dB DET|P P ANNN
Ref Offect 117 dB Mkr1 2.459 807 8 GHZ Auto Tune
19 dBidy_Ref 11.70 dBm -22.235 dBm
Center Freq
170 2.452000000 GHz
-8.30
StartFreq
183 2.424700000 GHz
B3 StopFreq,
2.479300000 GHz
383
CF Step
83 5.460000 MHz|
JAuto Man
-68.3
Freq Offset|
- I| fl
693 WWWP( w"w OHz
783
Center 245200 GHz Span 54.60 MHz|
pfiRes BW 3.0 kHz #VBW 10 kHz Sweep 5.757 s (1001 pts)

MSG

STATUS
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POWER SPECTRAL DENSITY ( IEEE 802.11n HT40 MODE ) ChainB

CH Low ( 802.11n HT40 MODE )

BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTO | 05:23:42 PMJan 04, 2022
[Center Freq 2.422000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (50 1rig: FreeRun Avg|Hold: 6/10 ™ ‘. 1M
IFGain:Low #Atten: 10 dB bET|P PANNN
Auto Tune
Ref Offset 117 dB MKr1 2.415 448 0 GHZ
10 By Ref 11.70 dBm -23.715 dBm)|
Center Freq
170 2.422000000 GHz
-8.30
StartFreq
183 2.394700000 GHz
3 StopFreq
2.449300000 GHz
383 J{
CF Step
403 1 5.460000 MHz,
|Auto Man
583 | “J
3 | Iu{ Freq Offset|
= " Lame oHz
78.3
Center 2.42200 GHz Span 54.60 MHz|
FRes BW 3.0 kHz #/BW 10 kHz Sweep 5.757 s (1001 pts)
MSG ISTATUS
CH Mid ( 802.11n HT40 MODE )
BM Keysight Spectrum Analyzer - Swept SA = |
X | RF [s0@ bc [ | | SENSE:INT] | ALIGM AUTO | 05:24:55 PMJan 04,2022 E
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold: 6/10 T ‘
IFGain:Low #Atten: 10 dB DET|P PANNN
Auto Tune
Ref Offset 11.7 B Mkr1 2.445 408 4 GHZ
19 dBrdiv Ref 11.70 dBm -24.600 dBm
Center Freq
1.70 2.437000000 GHz|
8.30
StartFreq
83 2.409700000 GHz
s stopFreq
2.464300000 GHz
-38.3
CF Step
40 ' | 5.460000 MHz
|Auto Man
8.3 { uﬂ.
. w‘\“ Freq Offset
’ 0HzZ

-783

Wit

Center 2.43700 GHz
[#Res BW 3.0 kHz

#VBW 10 kHz

Span 54.60 MHz|

Sweep 5.757 s (1001 pts)

MSG

STATUS
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CH High ( 802.11n HT40 MODE )
BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ [ [ ALIGN AUTQ | 05:25:54 PMJan 04, 2022
[Center Freq 2.452000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold: 6/10 ™ ‘. 1M
IFGainiLow  #Atten: 10 dB DET|P P ANNN
Ref Offect 117 dB MKkr1 2.445 448 0 GHZ] Auto Tune
19 dBidy_Ref 11.70 dBm -25.957 dBm
Center Freq
170 2.452000000 GHz
-8.30
StartFreq
83 2.424700000 GHz
B3 StopFreq,
2.479300000 GHz
-38.3
CF Step
83 I | 5.460000 MHz|
JAuto Man
583 | I
|
% Freq Offset|
-68.3 I
1 %Vh OHz
63 W\ww
Center 245200 GHz Span 54.60 MHz|
j#Res BW 3.0 kHz #VBW 10 kHz Sweep 5.757 s (1001 pts)
MSG ISTATUS

60 / 132
03

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -



SGS o

-
g
Page: 61/ 132
Report No.: T210729N01-RP1 Rev.: 03
8.5 CONDUCTED SPURIOUS EMISSION
LIMITS

§ 15.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is produced
by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth
within the and that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement. Attenuation below the general limits
specified in § 15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in § 15.205(a), must also comply with the radiated
emission limits specified in § 15.209(a) (see § 15.205(c)).

TEST EQUIPMENTS

Name of Equipment | Manufacturer Model Serial Number Calgoarz:ion Calibration Due
[EXA Spectrum KEYSIGHT | N9010A | MY54430216 | 07/22/2021 | 07/21/2022
Analyzer
[Power Meter Anritsu | ML2487A | 6K00003888 | 05/18/2021 | 05/17/2023
[Power Sensor Anritsu | MA2491A | 033265 05/18/2021 | 05/17/2023
SMA Cable + 10dB ccs  |SMA10dB| qia/10dB | 01/29/2021 | 01/28/2022
Attenuator ATT
Software Excel(ccs-06-2020 v1.1)
TEST SETUP
Spectrum
EUT Analyzer

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth
is set to 100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the
lowest, middle, and highest channels in the 2.4 GHz band.
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

Model Name

DIR-615

Test By

Peter Chu

Temp & Humidity

26.4C, 60%

Test Date

2021/07/30

( IEEE 802.11b MODE )

CH Low (30MHz~26.5GHz) (802.11b MODE )
BY Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  |04:23:53 PMJan 04, 2022
[Center Freq 2.412000000 GHz | #Avg Type: RMS TRACE[1 2345 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold:>1010 ™ ‘- 1M
IFGainiLow  #Atten: 20 dB DET|P P ANNN
Ref Offset 117 dB Mkr1 2.411 50 GHZ Auto Tune
1L%:|Bldiv Ref 21.70 dBm -0.627 dBm
Center Freq
17 2.412000000 GHz
170 ‘1
M\JU\JW\ /‘AJL_/\.JMM‘J StartFreq
890 oo L) 2.402000000 GHZ,
L.
ea T StopFreq
2.422000000 GHz
283 \
CF Step
03 2,000000 MHz|
|Auto Man
-48.3
. Freq Offset|
- 0Hz
683
Center 2.41200 GHz Span 20.00 MHz|
PtRes BIW 100 kHz #/BW 300 kHz Sweep 1.933 ms (1001 pts)
MSG ISTATUS
B Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTQ  |09:59:24 AMJan 05, 2022
[Start Freq 2.310000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (50 11ig: FreeRun Avg[Hold:>1010 ™ ‘u AR
IFGain:Low #Atten: 10 dB DET|P PANNN
of OFfest 117 a8 Mkr1 2.411 501 9 GHz Auto Tune
10 dBidiv_ Ref 11.70 dBm -1.069 dBm
Log 1
170 Center Freq
830 vat uc 2.367500000 GHz
-183 f'ﬂ %
=3 2 \\ StartFreq
3 2310000000 GHz,
M I
583 } l"" W Ié
5 2 o 2 O RSP App— i - Stop Freq
’ 2.425000000 GHz,
783
Start 2.31000 GHz Stop 2.42500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 13.33 ms (40001 pts 11.500000 MHz
X T e Man
N 1 2.4115019 GHz -1.069 dBm
2[ N [ 2.400 000 0 GHz -39.403 dBm
3| N f 2.483 500 0 GHz ---dBm Freq Offset|
i 0Hz
6
7
1
1 o
wsa | i) Alignment Completed ISTATUS
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M Keysight Spectrum Analyzer - Swept SA ===
X | RF [s0@ bc | | | SENSE:INT| | ALTGN AUTO [10:01:29 AMJan 05, 2022
[Stop Freq 26.500000000 GHz | Avg Type: Log-Pwr el 23450|  Freduency
PNO: Fast 50 Trig: Free Run Avg|Hold:>1010 TYPE| MM WY
IFGain:Low #Atten: 10 dB DET|P PANNN
m Auto Tune
Ref Offset 11.7 dB Mkr1 2.410 3 GHz
10 dBidiv__Ref 11.70 dBm -1.136 dBm|
Log 1
1.7 Q Center Freq|
830 13.265000000 GHz
-18.3 20 65 )
-3 P StartFreq
-3 30.000000 MHz
483
583 3
. StopFreq
A 26.500000000 GHz|
I \ \ | |
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s {40001 pts 2647000000 GHz
[WkR[mODE[TRCTSCLl X [ Y __ [ FUNCTION [ FUNCTIONWIDTH Bl Man
N f 2.410 3 GHz -1.136 dBm
2[ N 1 2.400 000 0 GHz -40.845 dBm
3[ N 1 2.483 500 0 GHz -64.830 dBm Freq Offset
4 | 0Hz
: E
>
1
1 !
msc i) Alignment Completed lsTATUS
CH Mid (30MHz~26.5GHz) (802.11b MODE )
BY Keysight Spectrum Analyzer - Swept SA ==
[ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 04:27:25 PMJan 04, 2022
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold:>1010 ™ ‘- 1M
IFGainiLow  #Atten: 20 dB DET|P P ANNN
Ao Offoct 117 dB Mkr1 2.436 50 GHZ Auto Tune
1L%:|Bldiv Ref 21.70 dBm -0.026 dBm
Center Freq
n7 2.437000000 GHz
1
170
W bl s StartFreq
. e /NUW I 2.427000000 GHz
JW L.
183 Stop Freq|
2.447000000 GHz
283
N
CF Step
B3 2,000000 MHz
|Auto Man
-48.3
Freq Offset|
-58.3
0 Hz|
683
Center 2.43700 GHz Span 20.00 MHz|
PtRes BIW 100 kHz #/BW 300 kHz Sweep 1.933 ms (1001 pts)

MSG

STATUS
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BB Keysight Spectrum Analyzer - Swept SA E=n = |
X | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO  [10:02:46 AMJan 05, 2022
|Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (57 1rig: FreeRun Avg[Hold:>1010 TYPE| MM VA
IFGain:Low #Atten: 10 dB DET|P PANNN
m Auto Tune
Ref Offset11.7 dB Mkr1 2.438 1 GHZ]
10 dBidiv__ Ref 11.70 dBm -0.433 dBm
Log 1
170 CenterFreq
830 13.265000000 GHz
-18.3 =201 15 cifim)]
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