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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: MICROSOFT CORP.

EUT DESCRIPTION: RADIO TRANSCEIVER DEVICE
MODEL.: 1688

SERIAL NUMBER: 26653556, 28453556

DATE TESTED: SEPTEMBER 18-NOVEMBER 9, 2015

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E PASS

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth in
the above standards. All indications of Pass/Fail in this report are opinions expressed by UL Verification
Services Inc. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results show that
the equipment tested is capable of demonstrating compliance with the requirements as documented in
this report.

Note: The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. This document may not be altered or revised in any way unless
done so by UL Verification Services Inc. and all revisions are duly noted in the revisions section. Any
alteration of this document not carried out by UL Verification Services Inc. will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification, approval, or
endorsement by NVLAP, NIST, any agency of the Federal Government, or any agency of any
government.

Approved & Released For

UL Verification Services Inc. By: Tested By:
o
CHOON SIAN OOl GLENN ESCANO
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROJECT LEAD LAB TECHNICIAN
UL Verification Services Inc. UL Verification Services Inc.
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1. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 06-96, FCC KDB 789033 D02 v01 and ANSI C63.10-2013.

2. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street

DX Chamber A(IC: 2324B-1) | [_] Chamber D(IC: 2324B-4)

[ ] Chamber B(IC: 2324B-2) | [ ] Chamber E(IC: 2324B-5)

] Chamber C(IC: 2324B-3) | L] Chamber F(IC: 2324B-6)

[] Chamber G(IC: 2324B-7)

[ ] Chamber H(IC: 2324B-8)

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.
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3. CALIBRATION AND UNCERTAINTY
3.1 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.

3.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

3.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz +3.52dB
Radiated Disturbance, 30 to 1000 MHz +4.94 dB
Radiated Disturbance, 1 to 6 GHz +3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23dB
Radiated Disturbance, 18 to 26 GHz +5.30dB
Radiated Disturbance, 26 to 40 GHz +5.23dB

Uncertainty figures are valid to a confidence level of 95%.
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4. EQUIPMENT UNDER TEST

4.1. DESCRIPTION OF EUT

The EUT is a radio transceiver device, which contains an integrated 802.11 a/b/g/n/ac and BT

4.1 radios.

4.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum total conducted output power as follows:

Frequency Range Mode Total Output Total Output
Power Power
(MHZz) (dBm) (mWw)
5180 - 5240 802.11a 13.42 21.98
5260 - 5320 802.11a 18.44 69.82
5500 - 5720 802.11a 18.5 70.79
5745 - 5825 802.11a 18.32 67.92
5180 - 5240 802.11n HT20 13.92 24.66
5260 - 5320 802.11n HT20 18.44 69.82
5500 - 5720 802.11n HT20 18.5 70.79
5745 - 5825 802.11n HT20 18.32 67.92
5190 - 5230 802.11n HT40 16.28 42.46
5270 - 5310 802.11n HT40 18.44 69.82
5510- 5710 802.11n HT40 18.5 70.79
5755 - 5795 802.11n HT40 18.32 67.92
5210 802.11ac HT80 14.88 30.76
5290 802.11ac HT80 15 31.62
5530 - 5690 802.11ac HT80 18.27 67.14
5775 802.11ac HT80 15.88 38.73
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4.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna for the 802.11a, 802.11n/ac HT20, 802.11n/ac HT40, 802.11ac HT80
modes with maximum peak gains as described below:

Frequency Band MAIN Antenna (Core 0) MAIN Antenna (Core 1)
Peak Gain (dBi) Peak Gain (dBi)
2.4 10 2483.5 MHz 5.3 6.6
5.15t0 5.35 GHz 3.6 5.8
5.47 t0 5.725 GHz 3.4 53
5.725 to 5.85 GHz 2.1 4.9
4.4, SOFTWARE AND FIRMWARE

The software installed in the EUT during testing was Microsoft Ver. Th2_analogl dev.150917-2108.
The EUT HW Buid Phase: EV3B

The test utility software used during testing was Microsoft WiFi Tool, Ver 3.2.1 (526/2015)
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List of test reduction and modes covering other modes:

Authorized Frequency Band (Antenna port & Radiated Testing)
Frequency Range Mode Covered by
(MHz)
5180 - 5240 802.11a legacy 1TX 802.11a 2TX CDD
5180 - 5240 802.11HT20 1TX 802.11n HT20 2TX CDD
5180 - 5240 802.11HT20 2TX STBC 802.11n HT20 2TX CDD
5180 - 5240 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5180 - 5240 802.11ac VHT20 2TX STBC 802.11n HT20 2TX CDD
5180 - 5240 802.11ac VHT20 2TX CDD 802.11n HT20 2TX CDD
5190 - 5230 802.11n HT40 1TX 802.11n HT40 2TX CDD
5190 - 5230 802.11n HT40 2TX STBC 802.11n HT40 2TX CDD
5190- 5230 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5190 - 5230 802.11ac VHT40 2TX STBC 802.11n HT40 2TX CDD
5190 - 5230 802.11ac VHT40 2TX CDD 802.11n HT40 2TX CDD
5210 802.11ac VHT80 1TX 802.11ac VHTS80 2TX CDD
5210 802.11ac VHT80 2TX STBC 802.11ac VHT80 2TX CDD

Authorized Frequency Band (Antenna port & Radiated Testing)
Frequency Range Mode Covered by
(MHz)
5260 - 5320 802.11a legacy 1TX 802.11a 2TX CDD
5260 - 5320 802.11HT20 1TX 802.11n HT20 2TX CDD
5260 - 5320 802.11HT20 2TX STBC 802.11n HT20 2TX CDD
5260 - 5320 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5260 - 5320 802.11ac VHT20 2TX STBC 802.11n HT20 2TX CDD
5260 - 5320 802.11ac VHT20 2TX CDD 802.11n HT20 2TX CDD
5270- 5310 802.11n HT40 1TX 802.11n HT40 2TX CDD
5270- 5310 802.11n HT40 2TX STBC 802.11n HT40 2TX CDD
5270- 5310 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5270- 5310 802.11ac VHT40 2TX STBC 802.11n HT40 2TX CDD
5270- 5310 802.11ac VHT40 2TX CDD 802.11n HT40 2TX CDD
5290 802.11ac VHT80 1TX 802.11ac VHT80 2TX CDD
5290 802.11ac VHT80 2TX STBC 802.11ac VHT80 2TX CDD
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Authorized Frequency Band (Antenna port & Radiated Testing)
Frequency Range Mode Covered by
(MHz)
5500 - 5720 802.11a legacy 1TX 802.11a 2TX CDD
5500 - 5720 802.11HT20 1TX 802.11n HT20 2TX CDD
5500 - 5720 802.11HT20 2TX STBC 802.11n HT20 2TX CDD
5500 - 5720 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5500 - 5720 802.11ac VHT20 2TX STBC 802.11n HT20 2TX CDD
5500 - 5720 802.11ac VHT20 2TX CDD 802.11n HT20 2TX CDD
5510- 5710 802.11n HT40 1TX 802.11n HT40 2TX CDD
5510- 5710 802.11n HT40 2TX STBC 802.11n HT40 2TX CDD
5510- 5710 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5510- 5710 802.11ac VHT40 2TX STBC 802.11n HT40 2TX CDD
5510- 5710 802.11ac VHT40 2TX CDD 802.11n HT40 2TX CDD
5530-5690 802.11ac VHT80 1TX 802.11ac VHT80 2TX CDD
5530-5690 802.11ac VHT80 2TX STBC 802.11ac VHT80 2TX CDD
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4.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that the Z orientation was worst-case orientation; therefore, all final radiated testing
was performed with the EUT in the Z orientation.

Based on the baseline scan, the worst-case data rates were:

802.11a mode: 6 Mbps
802.11n HT20mode: MCSO
802.11n HT40mode: MCSO
802.11ac VHT80mode: MCSO

All conducted testing was performed in n-mode only for HT20/40, which covers ac-mode testing.
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4.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter Microsoft 1623 0D130B0O1BGE54 DOC
Laptop Lenovo X1 Carbon N/A N/A
/O CABLES

1 DC Power|1 Mini-USB Shielded 1.2m N/A

TEST SETUP

The EUT is setup as a stand-alone device.
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SETUP DIAGRAM FOR TESTS

AC ADAPTER

MAIN POWER SOURCE
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5. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

Test Equipment List
Description Manufacturer (Model Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 [12/20/15
Spectrum Analyzer,9KHz-40GHz HP 8564E C00986 [04/01/16
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI7 1000741 |08/13/16
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 |08/18/16
Peak Power Meter Agilent / HP E4416A C00963 [12/13/15
Peak / Average Power Sensor Agilent / HP E9327A C00964 [12/13/15
Antenna, Horn, 1-18 GHz ETS 3117 C01022 [02/21/16
Antenna, Horn,18- 26 GHz ARA MWH-1826/B [C00946 |11/12/15
Antenna, Horn, 26-40 GHz ARA MWH-2640 C00891 [06/28/16
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences [JB1 T243 03/06/16
RF Preamplifier, 100KHz -> 1300MHz |HP TBD C00825 [06/01/16
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 (924343 |03/23/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B T404 06/29/16
AC Power Supply, 2,500VA 45-500Hz |Elgar-Ametek CW2501M FO0013 |CNR
RF Preamplifier, 1GHz - 40GHz Miteq NSP4000-SP2 [C00990 |08/20/16
Attenuator / Switch driver HP 11713A F00204 |CNR
Low Pass Filter 3GHz Micro-Tronics LPS17541 F00219 [05/23/16
High Pass Filter 5GHz Micro-Tronics HPS17542 F00222 |05/22/16
High Pass Filter 6GHz Micro-Tronics HPM17543 F00224 |05/22/16
Radiated Software UL UL EMC Ver 9.5, June 24, 2015
Conducted Software UL UL EMC Ver 9.5, May 17 2012
CLT Software UL ULRF Ver 1.0, Feb 2 2015
Antenna Port Software UL UL RF Ver 2.1.1.1, Jan 20 2015
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6. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test Worst Case
Section Section Condition Result
§15.407 (a) RSS-247 Occupied Band width (26dB) N/A Pass 82.164 MHz
§15.407 RSGSZ—2447 6dB Band width (5.8Ghz) >500KHz Pass 16.3 MHz
B <24dBm (FCC) /
§:(L§)é§7 ng 2247 TX Cond. Power5.15-5.25 <23 dBm or Pass 16.28 dBm
- <=10+10L0og(99% BW) (IC)
<24dBm or
§15.407 RSS-247 X Cond. Power 5.25-5.35 & <11+10log (OBW) (FCC) /
P 18.44dB
@) 6.2 5.47-5.725 <24 dBm or ass 8.44dBm
=11+10L0og(99% BW) (IC)
§15.407 RSS-247 Conducted
y S X Cond. Power 5.725-5.825 <=30dBm Pass 18.32 dBm
@ (3) 6.2.4
§15.407 RSS-247 N <11dBm/MHz (FCC)
(@@ 6.2 PSD (5.15-5.25) <10 dBmM/MHz EIRP (IC) Pass 2.17 dBm
§15.407 RSS-247
PSD . . H 11dB MH P 7. B
@) 6.2 s (5.3,5.5GHz) < dBm/ z ass 65 dBm
§:2‘:)'(‘;C)’7 RS6_32’_2447 PSD (5.8GHz) <30dBm per 500kHz Pass 4.96 dBm
5§15.207 (a) | RSS-GEN |AC Power Line conducted Section 10 Pass 51.03 dBUV (PK)
8.8 emissions
§15.407 (b) | RSS-GEN R . . K
=
2 15.200 8.0/7 Harmonic Spurious Emission 54dBuv/m Radiated Pass 43.4 dBuv/m
815.407 (b) RSS-GEN |Radiated Band-Edge B ~ R B
2 15.209 8.9/7 Emission <54dBuVv/m OR -17/-27 dBm) Radiated Pass 27.28 dBm
§15.407 RSS-247 Dynamic Frequency Radiated /
[(D])) 6.3 Selection N/A Condcuted Pass N/A
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7. MEASUREMENT METHOD

789033 D02 General UNII Test Procedures New Rules vO1

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is used
for .power and PSD

The Duty Cycle is less than 98% and consistent, KDB 789033 Method AD with Power RMS
Averaging and duty cycle correction is used.

Page 18 of 293

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

8.1.1. ON TIME AND DUTY CYCLE RESULTS

Mode ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle [ Correction Factor|Minimum VBW
(msec) [(msec)| (linear) (%) (dB) (kHz)
802.11a 4.210 | 4.233 0.995 99.5% 0.00 0.010
802.11ac HT80 0.323 | 0.339 0.953 95.3% 0.21 3.096
802.11n HT20 0.675 | 0.696 0.969 96.9% 0.13 1.482
802.11n HT40 0.348 | 0.364 0.956 95.6% 0.20 2.874
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8.1.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a CDD MODE

% Agilent 09:55:11 Sep 18, 2015 R T |Freg/Channel
AFv3.3(080515).JS, Conducted A AMki2 4233 ms Certer F
Rel 29.77 dBm Atten 30 dB -0.02 dB erier rreq
#Paak | R | L T T ] ] 5.20000000 GHz
Log M al - I VU R | S
10 Start Freq
dB/ 5.20000000 GHz
Offst
1.1
dB Stop Freq
£.20000000 GHz
CF Step
8.00000000 MHz
#PAvg Auto Man
Center 5.200 000 GHz Span 0 Hz = Offset
Res BW & MHz #VBW 50 MHz  Sweep 11.53 ms (1001 pts) 0 00’50%000 SHEZ
Manker Tiace Type X Aziz Amglilude )
1R 1) Time 2278 ms 17.80 dBm
14 1) Time 421 ms 1.12 dB H
2R 1) Time 23785 ms 17.80 dBm Slgnal TraCk.
2A 1) Time 4233 ms -0.02 dB On gf
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DUTY CYCLE 802.11n HT20 CDD MODE

e Agilent 09:58:41 Sep 18, 2015

R T |Freg/Channel

AFy3.3(080515).J5, Conducted A

Rel 29.77 dBm Atten 30 dB

AMki2 696 ps
0.48 dB Certer Freq

#Peak | | 28 !

L o
Fa)

Log

| | J £.20000000 GHz

10
dB/

Stait Freq

Otist

5.20000000 GHz

111

dB

Stop Freg

5.20000000 GHz

CF Step

#PAvg

5.00000000 MHz

Auta Man

Center 5.200 000 GHz
Res BW 8 MHz

#VBW 50 MHz

X Axiz
538 us

8747 ps
538 us

838 ps

Span 0 Hz
‘ Freq Cliset
Sweep 2.667 ms (1001 pts) 0.00000000 Hz
Amplilude

18.11 dBm

-0.17 4B .
18.11 dBm Signal Track

0.4 dB On Cf

—
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DUTY CYCLE 802.11n HT40 CDD MODE

@ Agilent 10:01:28 Sep 18, 2015 R T |Freg/Channel

AFv3.3(080515).J5, Conducted A AMk2 364 ps Certer F
erter Freq

Rel 29.77 dBm Atten 30 dB 2.33dB

#Peak | £.19000000 GHz

Log

dB/ 519000000 GHz
Ofist
1.1
dB Stop Freq
519000000 GHz

|
2R

CF Step
8.00000000 MHz
Auto Man

#PAvg

Center 5.190 000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1 ms (1001 pts)

X Aniz Amplilude

288 s 4.85 dBm

248 us 0.48 B .
288 s 455 dBm Signal Track

284 s 23248 On Cf

Freq Ciiset
0.00000000 Hz
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DUTY CYCLE 802.11ac HT80 MODE

@ Agilent 10-10:45 Sep 18, 2015

R T

Freq/Channel

Rel 29.77 dBm

AFv3.3(080515).JS, Conducted A
Atten 30 dB

AMkiZ 339 ps

-2.21dB

Certer Freq

#Peak

5.21000000 GHz

Log
10

dB/

Start Freq

Otist

5.21000000 GHz

11.1

dB

Stop Freq

5.21000000 GHz

CF Step

#PAvg

8.00000000 MHz

Auto Man

Center 5.210 000 GHz
Res BW 8 MHz

#VBW 50 MHz

Span 0 Hz
Sweep 1 ms (1001 pts)

Freq Ciiset
0.00000000 Hz

X Axiz
278 us
323 ps
278 us
238 ps

Amplilude
3.44 dBm
3.82dB
3.44 dBm
-2.21dB

Signal Track
On Cif
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8.2. 6 dB BANDWIDTH

LIMITS

FCC §15.407

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01: The transmitter output is
connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.

RESULTS

8.2.1. 802.11a MODE IN THE 5.8 GHz BAND

Channel|Frequency|6 dB Bandwidth|6 dB Bandwidth| Minimum Limit
(MHz) | CHAIN O(MHz) | CHAIN 1(MHz) (MHz)
Low 5745 16.350 16.300 0.5
Mid 5785 16.325 16.300 0.5
High 5825 16.325 16.300 0.5
Worst 16.325 16.300

8.2.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel|Frequency|6 dB Bandwidth|6 dB Bandwidth| Minimum Limit
(MHz) | CHAIN O(MHz) | CHAIN 1(MHz) (MHz)
Low 5745 16.770 16.900 0.5
Mid 5785 17.604 17.604 0.5
High 5825 17.577 17.604 0.5
Worst 17.577 16.900
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8.2.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel|Frequency| 6 dB Bandwidth | 6 dB Bandwidth | Minimum Limit
(MHz) CHAIN O(MHz) | CHAIN 1(MHz) (MHz)
Low 5755 36.355 36.355 0.5
High 5795 36.245 36.355 0.5
Worst 36.245 36.355 0.5
8.2.4. 802.11ac HT80 MODE IN THE 5.8 GHz BAND
Channel|Frequency| 6 dB Bandwidth | 6 dB Bandwidth | Minimum Limit
(MHz) CHAIN O(MHz) | CHAIN 1(MHz) (MHz)
Low 5775 76.32 76.24 0.5
Worst 76.32 76.24 0.5
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8.2.5. 6 dB BANDWIDTH MID CH PLOTS

6dB 11a_ 5.8 Chain 0 Mid Ch 6dB 11a_ 5.8 Chain 1 Mid Ch
4% Agilent 11:19:06 Sep 21, 2915 L Freq/Channel Agilent 11:22:18 Sep 21, 2015 L Freq/Channel
APv3.3(080515),J3, Conducted A a Mkrl 16.325 MHz| Center Freq APy3.3(880515),J3, Conducted A a Mkrl 16.300 MHz Center Freq
Eggailﬁ dBm #Atten 20 dB 0.401 dB 5. 79500000 Gl ES;II?Q dBm #Atten 20 dB 0.009 dB £ 75500000 GHa
Log Log
16 Start Freq 10 Start Freq
dB/ 1R 1 5.77250088 GHz dB/ iR N by 577250808 GHz
Offst 2 2 Offst
éé’z Stop Freq ééz Stop Freq
ol 579750808 GHz| ol 579750008 GHz
o cFstep| | |22 CF Step
2.5 MHz 2.5 MHz
#PAvg I.M Han #PAug M Man
28 24 F
v 82 Freq Offset vl s2 | Freq Offset
S3 F X Hz| 83 F 8. Hz|
AR fA L
ﬁ[,)n Signal Track| ﬁfu)n Signal Track|
Swp On Ui Sup | on Off
]
Center 5.785 000 GHz Span 25 MHz Center 5.785 000 GHz Span 25 MHz
#Res BH 108 kHz #UBH 300 kHz Sweep 2.4 ms (1001 pts) #Res BH 100 kHz #UBH 3600 kHz Sweep 2.4 ms (1001 prs)
| |
6dB 11n_HT20 5.8 Chain 0 Mid Ch 6dB 11n_HT20 5.8 Chain 1 Mid Ch
% Agilent 11:42:23 Sep 21, 2015 L Freq/Channel # Agilent 11:40:08 Sep 21, 2015 L Freq/Channel
AP3.3(889515),J3, Conducted A a Mkrl 17.684 MHz c F APY3.3(850515),J85, Conducted A a Mkrl 17.694 MHz C F
Ref 21.2 dBm #Aitten 20 dB 0.580 B enter Fraqg Ref 21.2 dBm #Atten 20 dB 0.922 dB enter Freq
o 5.75500988 GHz VPock 5.75500000 GHz
Log Log
18 Start Freq 1@ Start Freq
dB/ ® s 5.77150000 GHz dB/ w] 1N 1 5.77150000 GHz|
Offst ted 2 Offst
ﬁé‘z Stop Freq ééz Stop Freq
ol 5.79850000 GHz ol 5.79850000 GHz
o cFstep| | |7 CF Step
2. MHz 2. MHz
#PRvg Auto Man PRy Auto Man
28 — 28 —
Vi 52 Freq Dffset Y1 52 | Freq Dffset
S3F 0. Hz S3 F a. He|
AR AR L
£ £0fx
F'(Fu)n Signal Track F'I('u)n Sighal Track
Swp On Of} Swp 1 On 0ff
Center 5.785 806 GHz Span 27 MHz Center 5.785 000 GHz Span 27 MHz
#Res BH 108 kHz #UBH 308 kHz Sweep 2.6 ms (1081 pts) #Res BH 180 kHz #BH 300 kHz Sweep 2.6 ms (1081 pts)
| |
6dB 11n_HT40 5.8 Chain 0 Low Ch 6dB 11n_HT40 5.8 Chain 1 Low Ch
% Agilent 11:57:51 Sep 21, 2615 L Freg/Channel A Agilent 11:54:85 Sep 21, 2015 L Freq/Channel
APw3.3(88B515),J3, Conducted A a Mkrl 36.355 MHz Center Freg APw3.3(B880515),J8, Conducted A a Mkrl 36.355 MHz Center Freq|
5%3%1.2 dBm #Atten 20 dB -0.253 dB 5755 oo 5325(1.2 dBm #Atten 20 dB -8.531 dB © 75500000 Gla
Log Log
18 Start Freq 1 StartFreq
dB/ 572750808 GHz| dB/ 572750008 GHz
Offst iR L Offst o &
11.2 < £ 11.2
4B Stop Freq 4B Stop Freq
ol 5.78250806 GHz| ol 573250008 GHz
iy cFstep| | |52 CF Step
5.5 MHz 5.5 MHz
#Phvg Ruto Han #PRvg Auto Man
28 eyl —oom 20 (i it E——
vl 82 Freq Offset vl s2 Freq Offset
s3F [ Hz S3F a. He]
AA AR
£ . £0 .
F%ﬁﬂ Signal Track ;;u)n Signal Track
Swp O Off Sup on Off
Center 5.755 000 GHz Span 55 MHz Center 5.755 000 GHz Span 55 MHz
#Res BH 108 kHz #YBW 300 kHz  Sweep 5.267 ms (1881 pts) #Res BH 108 kHz #BH 306 kHz  Sweep 5.267 ms (1681 pts)
|
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6dB_lac_HT80 5.8 Chain 0 Low Ch 6dB_lac_HT80 5.8 Chain 1 Low Ch

I Agilent 18:56:50 Sep 28, 2015 R T |Freg/Channel % Agilent 18:59:54 Sep 28, 2015 R T |Freg/Channel

A Mki1 76.32 MHz Certer F A Mkt 76.24 MHz Corter F

Rel 11.15 dBm Atten 10 dB -0.14 dB erler Freq Rel 11.15 dBm Atten 10 dB 0.68 dB erier Freq
4Peak 577500000 GHz aPeak 5.77500000 GHz
Log Log

10 Stait Freg 10 = I . Start Freq
dB/ S LA LSO AL L Ll BRACR LIAAL LA, £.71500000 GHz dB/ ; o 5.71750000 GHz
Ofist Offst

1.1 141

dB Stop Freq B Stop Freg
ol £.83500000 GHz ol 5.83250000 GHz
4.7 8.4

dBm CF Step dBm CF Step

12.0000000 MHz #esdl] 115000000 MHz
#PAvg Auto E #PAvg Auto @
V1 52 Freq Cifset V1 52 Freq Cifset
S3 FC 0.00000000 Hz 53 FC 0.00000000 Hz
AA AR

aff): afi):

FTun Signal Track FTun Signal Track_
Swp on ct| | [swp on cf
Center 5.775 0 GHz Span 120 MHz Center 5.775 00 GHz Span 115 MHz

#Res BW 100 kHz VBW 300 kHz Sweep 11.53 ms (1001 pts) #Res BW 100 kHz VBW 300 kHz Sweep 11 ms (1001 pis)
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8.3. 26 dB BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

8.3.1. 802.11a MODE IN THE 5.2 GHz BAND

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5180 21.615 21.417
Mid 5200 21.648 21.351

High 5240 18.734 18.508

8.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1l
(MHz) (MHz) (MHz)
Low 5180 21.516 21.582
Mid 5200 21.846 21.483

High 5240 18.995 19.024

8.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1l
(MHz) (MHz) (MHz)
Low 5190 40.565 39.840
High 5230 40.016 39.720

8.3.4. 802.11ac HT80 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1l
(MHz) (MHz) (MHz)
Low 5210 81.795 80.764
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802.11n HT20 MODE IN THE 5.3 GHz BAND

802.11n HT40 MODE IN THE 5.3 GHz BAND

8.3.5. 802.11a MODE IN THE 5.3 GHz BAND
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5260 18.792 18.424
Mid 5300 21.351 21.516
High 5320 21.780 21.351
8.3.6.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5260 19.380 18.792
Mid 5300 21.681 21.450
High 5320 21.780 21.681
8.3.7.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1l
(MHz) (MHz) (MHz)
Low 5270 40.077 39.780
High 5310 39.660 39.480
8.3.8.

802.11ac HT80 MODE IN THE 5.3 GHz BAND

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1l
(MHz) (MHz) (MHz)
Low 5290 81.672 81.672
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8.3.9. 802.11a MODE IN THE 5.5 GHz BAND

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)

Low 5500 21.516 21.248
Mid 5580 18.763 18.592
High 5700 21.417 21.088
144 5720 21.216 21.312

8.3.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)

Low 5500 21.879 | 21.714
Mid 5580 22.882 | 18.908
High 5700 21.813 | 26.410
144 5720 21.516 | 21.219

8.3.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)

Low 5510 39.600 39.720
Mid 5550 39.780 39.720
High 5670 39.660 39.720
142 5710 39.720 39.235

8.3.12. 802.11ac HT80 MODE IN THE 5.5 GHz BAND

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)

Low 5530 81.795 81.672
HIGH 5610 81.918 82.164
138 5690 81.549 81.130
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

8.3.13. 26 dB BANDWIDTH PLOTS

26dB 11a_ 5.2 Chain 0 Mid Ch 26dB 11a_ 5.2 Chain 1 Mid Ch
3 Agilent 11:85:84 Sep 18, 2015 L Freq/Channel Agilent 11:06:25 Sep 18, 2615 L Freq/Channel
APw3.3(888515),J3, Conducted A a Mkrl 21.648 MHz APY3.3(888515),J5, Conducted A a Mkrl 21.351 MHz
Ref 2115 dBm  shAtten 20 dB 5435 dp || (Senter Freal | locoi 15 g eRteen 20 dB 1178 op ||  Genter Freq
ePeak 5. GHe| | Pt 5. GHz
Log Log |
16 StartFreq 10 ! Start Freq
dB/ 518356008 GHz dB/ 5.18350808 GHz
Offst Offst
ié‘l Stop Freq éél Stop Freq
1R n 5.21650008 GHz i3 1 5.21650808 GHz
ul} & ) ki i
-20.2 -17.9
ABm CF Step) 1B CF Step)
3. MHz| | | om0 3. MHz
#PRug Futo Man #PAvg Auta Man
28 28 |
vl 82 Freq Offset, vl 82 | Freq Offset,
s3 F X = S3 FS 8. Hz|
AR AR L
£f: £fn
) Signal Track th) Signal Track
FTun o e FTun o 0FF
Swp n =] Swp 1 n =
]
Center 5.200 800 GHz Span 33 MHz Center 5.200 000 GHz Span 33 MHz
#Res BH 338 kHz #UBH 1 MHz Sweep 1 ms (1001 pts) #Res BH 338 kHz #UBH 918 kHz Sweep 1 ms (1001 pts)
| |
26dB 11a_ 5.3 Chain 0 Mid Ch 26dB 11a_ 5.3 Chain 1 Mid Ch
& Agilent 13:53:49 Sep 18, 2015 L Freq/Channel % Agilent 13:55:16 Sep 18, 2615 L Freg/Channel
APw3.3(889515),J3, Conducted A a Mkrl 21.351 MHz APY3.3(888515),J8, Conducted A a Mikrl 21.516 MHz
Ref 21.15 dBm  sAitten 20 dB “a.s0 dp || CONter Freal | locoi 15 gbn  eRteen 20 dB 318 dp ||  Center Freq
wboak 5. GHe| | |apea 5. GHz
Log Log
18 StartFreq 1 StartFreq
dB/ 5.28350008 GHz dB/ 5.28350808 GHz
Offst Offst
ié’l Stop Freq éél Stop Freq
1R 1 531656008 GHz 1R, 1 5.31650808 GHz
u]] & iy ] & b
i CF step| | |7i7° CF Step)
3. MHz 330060800 MHz
#PRvg |Auto Man #PRvg | |Futo Man
28 24
vl 52 Freq Offset, vl 82 || Freq Offset
53 F 6. Hz| S3 FS a.
AR AR |I—
£ £
F%)n Signal Track F'I('u)n | signal Track
Swp n Of] Sup | on
|
Center 5.300 866 GHz Span 33 MHz Center 5.300 808 GHz Span 33 MHz
#Res BH 338 kHz #UBH 916 kHz Sweep 1 ms (1001 pts) #Res BH 338 kHz #YBH 1 MHz Sweep 1 ms (1061 pts)
| |
26dB 11a_ 5.5 Chain 0 Mid Ch 26dB 11a_ 5.5 Chain 1 Mid Ch
4% Agilent 18:07:91 Sep 21, 2915 L Freq/Channel Agilent 10:08:53 Sep 21, 2615 L Freq/Channel
APY3.3(080515),J5, Conducted A a Mkrl 18.763 MHz APY3.3(080515),J5, Conducted A a Mirl 18.592 MHz
Rof 21.2 dBn__ sAtten 24 dB p.952 dp || CeNterFreal | o512 gBn  +Atien 26 oB -8.332 dp ||  Center Freq
#Peak 55 GHz #Peak 8.5 GHz
Log Lag
18 Start Freq 16 Start Freq
dB/ 5.56550000 GHz dB/ 5.56600000 GHz
Offst Offst
éé‘z Stop Freq éé‘z Stop Freq
5.594560008 GHz 1R " 5.59400008 GHz
o] 1¢ é: o] &
i ; CF step| | [A07 CF Step)
dBm dBm
2. MHz 2. MHz
#PAug Futo Man #PAvg Auta Man
28 20
vl 52 Freq Offset, vl 52 Freq Offset,
53 F 0. Hz| 53 FS 0. Hz|
AR AA
£(f . £ifx .
) Signal Track b Signal Track
FTun FTun
Swp on Off Swp on Off
Center 5.580 808 GHz Span 29 MHz Center 5.580 808 GHz Span 28 MHz
#Res BH 300 kHz #UBH 360 kHz Sweep 1 ms (1001 prs) #Res BH 270 kHz #UBH 3080 kHz Sweep 1 ms (1001 prs)
|
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
26dB 11a_ 5.5 Chain 0 CH144 26dB 11a_ 5.5 Chain 1 Ch 144
4% Agilent 16:58:27 Now 9, 2015 L Freq/Channel Agilent 17:08:48 Now 9, 2815 L Measure
APw3.60102315),JW, Conducted B a Merl 21.216 MHz APy3.6(182315),JH, Conducted B a Mkrl 21.312 MHZ|
Ref 20 dBm Atten 20 dB 0.132 dB 5%‘-‘@";;@%5%?1 Ref 20 dBn Atten 20 dB 8192 dB Meas Off
#Poak - g #Poak
Log Log
16 StartFreq 10
dB/ 576400600 GHz| | [dB/ Channel Power]
Offst Offst
i’ iy | | Gocupid
u]] 1R, " - z ] 1CR é
-22.1 & < -20.1
CF Step
CLEL T . rep dBm ac
o o Y
Yl 52 Freq Offset V152 Multi Carrier
53 F X He] $3 FS Power|
AA AA
?gu)ﬂ Signal Track ﬁfu)n Power Staf|
Sup i O | |sup CCDF|
c More
enter 5.720 068 GHz Span 32 MHz Center 5.726 088 GHz Span 32 MHz 1 of 3
#Res BH 220 kHz #UBH 308 kHz Sweep 1 ms (1801 pts) #Res BH 220 kHz #BH 308 kHz Sweep 1 ms (1881 pts)
| |
26dB 11n_HT20 5.2 Chain 0 Mid Ch 26dB 11n_HT20 5.2 Chain 1 Mid Ch
% Agilent 11:55:08 Sep 18, 2015 L Freg/Channel Agilent 11:24:38 Sep 18, 2015 L Freg/Channel
APY3.3(8508515),J%5, Conducted A a Mkrl 21846 MHz APw3.3(888515),J3, Conducted A a Mkrl 21.433 MHz
Ref 2115 dBn  +Ruten 20 dF “5.456 dp || (CeNter Fredl | fpori 15 4Bn  wAten 26 dB 8.378 45 || Center Freq
WPock 5. GHz ePeak . Gz
Lag Log |
1@ Start Freq 18 | Start Freq
dB/ 5.18350009 GHz| dB/ 5.18350008 GHz|
Offst Offst
éé.l Stop Freq iél Stop Freq
ol iF i 5.21650000 GHz ol 1{"-" % 5.21650000 GHz
P cFstep| | |37 CF Step
WPhug g3. P:de #Pva R3. r;lde
2 (Hutn =] e I =
v 52 | Freq Dffset Vi 52 Freq Dffset|
$3 FS a. He| S3F 0. He|
An [ A
£ £(fx
F'I('u)n Sighal Track F'(Fu)n Signal Track]
Swp 1 On 0t} Swp On Of
|
Center 5.266 800 GHz Span 33 MHz Center 5.200 806 GHz Span 33 MHz
#Res BH 330 kHz #UBH 1 MHz Sweep 1 ms (1001 pts) #Res BH 330 kHz #BH 1 MHz Sweep 1 ms (1081 pts)
| |
26dB 11n_HT20 5.3 Chain 0 Mid Ch 26dB 11n_HT20 5.3 Chain 1 Mid Ch
A Agilent 14:07:15 Sep 18, 2015 L Freq/Channel % Agilent 14:05:54 Sep 18, 2615 L Freq/Channel
APY3.3(8808515),J8, Conducted A a Mkrl 21.681 MHz APw3.3(88B515),J3, Conducted A a Mkrl 21.458 MHz|
Ref 21.15 dBm  +Atten 20 dB -.659 d5 || CENter Fredl | fpso1 15 4B sAtten 26 dB a.224 ¢6 || Center Freq
bk 5. GHz beak s. GHz
Log Log |
1 StartFreq 18 | Start Freq
dB/ 5.28350009 GHz| dB/ 5.28350008 GHz]
Offst Offst
éé‘l Stop Freq éél Stop Freq
17 1 5.31650008 GHz| in 5 531650006 GHz|
ol < ul} < P
e cFstep| | |57 CF Step
WPAv 3. MHz Py R =l 3.30000000 MHZ]
> g Auto Man % g |Ruto Man|
y1 sz Freq Offset vl 82 Freq Offset]
83 FS a. He] s3F [ He]
AR AA
£if . £(fx .
;;u)n Signal Track F%u)n Signal Track|
Sup on Off Swp on Off
Center 5.308 000 GHz Span 33 MHz Center 5.300 000 GHz Span 33 MHz
#Res BH 338 kHz #YBH 916 kHz Sweep 1 ms (1001 pts) #Res BH 338 kHz #YBH 1 MHz Sweep 1 ms (1001 pts)
|
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
26dB 11n_HT20 5.5 Chain 0 Mid Ch 26dB 11n_HT20 5.5 Chain 1 Mid Ch
H Agilent 10:26:53 Sep 21, 2015 L Freq/Channel 4% Agilent 18:21:06 Sep 21, 2815 L Freq/Channel
APy3.3(880515),J3, Conducted A a Mkrl 22,882 MHz APw3.3(888515),J5, Conducted A a Mkrl 18.908 MHz|
Ref 21.2 dBn_ +Atten 20 dB —.240 d5 || (CENTer Fredl | fpesor5 4bn  shtren 26 dB -1.154 o || Center Freq
VPoak 5. GHz| | [apeac 5. GHz
Log Log
10 Start Freq 16 Start Freq
dB/ 5.563000080 GHz dB/ 5.56550088 GHz
Offst Offst
éé’z Stop Freq ééz Stop Freq|
1R 1 5.59700089 GHz| 1k " 5.5945090@ GHz]
) ey Y ul} Il A
- [ -
s cFstep| | |28 CF Step)
3. MHz 2. MHz
#PRug [Futo Man #PRvg |Futo Man
24 F 28
ML s2 | Freq Offset v 82 Freq Offset|
83 FS 8. Hz| S3 F X Hz|
AR L AR
E;L)n Signal Track| ﬁfu)n Signal Track
Sup | on Off] Swp n Ui
Center 5.580 000 GHz Span 34 MHz Center 5.580 000 GHz Span 29 MHz
#Res BH 330 kHz #UBH 1 MHz Sweep 1 ms (1001 prs) #Res BH 308 kHz #UBH 300 kHz Sweep 1 ms (1001 pts)
| |
26dB 11n_HT20 5.5 Chain 0 Ch 144 26dB 11n_HT20 5.5 Chain 1 Ch 144
# Agilent 17:34:30 Nov 9, 2015 L Marker Agilent 17:44:44 Nov 9, 2015 L Marker
APw3.6(192315),JH, Conducted B a Mkrl 21.516 MHz Sel Mark APw3.6(162315),JH, Conducted B a Mkrl 21.216 MHz sel Mark
Ref 20 dBm Arten 20 dB -0.493 o || S6lect Marker Ref 28 dBn Airten 20 dB 0.159 dp || Select Marker
#Peak Lz 3 4 #Peak L 2 3 4
Log Log
14 18
4B/ Normal ey Normal
Offst Offst
11.4 11.4
dB Delta dB - Delta
ol LF L Dl P 5
ag#a Delta Pair aéal Delta Pair
(Tracking Ref) ks (Tracking Ref)
"PRug ket o | [FAve | 4|
28 28
V1§ Span Pair VL 52 Span Pair
53 F Span Center| S3F Span Center|
AR AA
£05) £(f)
FTun 0ff FTun Off
Swp Swp
Center 5.720 000 GHz Span 33 Mz 1”‘;{3 Center 5.720 060 GHz Snan 32 Mz 1";’{2
#Res BH 220 kHz #UBH 3606 kHz Sweep 1 ms (1001 pts) #Res BH 220 kHz #UBH 300 kHz Sweep 1 ms (1001 prs)
| |
26dB 11n_HT40 5.2 Chain 0 Low Ch 26dB 11n_HT40 5.2 Chain 1 Low Ch
A Agilent 12:02:37  Sep 18, 2015 L Freq/Channel % Agilent 12:01:34 Sep 18, 2615 L Freq/Channel
APY3.3(8808515),J8, Conducted A a Mkrl 46.565 MHz APw3.3(88B515),J3, Conducted A a Mkrl 39.84 MHz
Ref 21.15 dBm  +Atten 20 dB .69 dp || CENter Fredl | fpso1 15 4B sAtten 26 dB -a.062 o || Center Freq
bk st GHz beak 51 Hz
Log Log
1 StartFreq 18 Start Freq
dB/ 5.15950088 GHz| dB/ b bk An aha | Loy Ll 516008000 GHz]
Offst Offst
éé‘l Stop Freq éél Stop Freq
ol 5.22050008 GHz| ol 1 . 5.22000008 GHz]
1R 1
o i b cFstep| | [n° CF Step
6.1 MHz 6. MHz]
#PAvg Auta Man #PAvg Futo Man
20 ey 28 M agAl
y1 sz | Freq Offset vl 82 Freq Offset]
83 FS a. He] s3F [ He]
AR AA
£if . £(fx .
;;u)n Signal Track F%u)n Signal Track|
Sup on Off Swp on Off
Center 5.199 000 GHz Span 61 MHz Center 5.190 00 GHz Span 60 MHz
#Res BH 628 kHz #YBW 1.5 MHz Sweep 1 ms (1001 pts) #Res BH 628 kHz #VBH 1.8 MHz Sweep 1 ms (1001 pts)
|
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
26dB 11n_ HT40 5.3 Chain 1 Low Ch 26dB 11n_ HT40 5.3 Chain 1 Mid Ch
- Agilent 14:23:09 Sep 18, 2015 L Freq/Channel 4% Agilent 14:16:18 Sep 18, 2815 L Freq/Channel
APy3.3(880515),J3, Conducted A a Mkrl 408.677 MHz APY3.3(088515),J3, Conducted A a Mkrl 39.78 MHz
Ref 2115 dBm  #fitten 20 oB 0675 dg || CenterFredl | o roi 15 dn  wAtten 26 dB a.107 o || (Center Freq
VPoak 5.27000000 GHz| | [ypoac 5.27606608 GHz
Log Log |
10 StartFreq 16 | Start Freq
dB/ 5.23950000 GHz dB/ 5.2 Hz
Offst Offst
éé’l Stop Freq éél Stop Freq|
i 4 5.30850008 GHz| Ly 0 530000900 GHz]
ol P y 1] @ Y
i cFstep| | [128 CF Step)
6.1 MHz 6. MHz
#PRug [Futo Man #PRvg |Futo Man
24 F 28
vl 82 | Freq Offset v 82 Freq Offset|
83 FS 8. Hz| S3 F X Hz|
AR AA
E;L)n Signal Track| ﬁfu)n Signal Track
Sup | on Off] Swp n Ui
]
Center 5.270 000 GHz Span 61 MHz Center 5.270 00 GHz Span 60 MHz
#Res BH 620 kHz #UBH 2.7 MHz Sweep 1 ms (1001 prs) #Res BH 628 kHz #YBH 1.8 MHz Sweep 1 ms (1001 pts)
| |
26dB 11n_HT40 5.5 Chain 0 Mid Ch 26dB 11n_ HT40 5.5 Chain 1 Mid Ch
# Agilent 10:58:28 Sep 28, 2015 L Freq/Channel Agilent 10:58:01 Sep 28, 2015 L Freg/Channel
APv3.5(852315), Conducted B a Mkrl 39.78 MHz Center Freq APw3.5(892315),, Conducted B a Mkrl 39.72 MHz] Center Freq
5}2;(@ dBm #Atten 20 dB 1.241 dB 5 SEA0000 CHa Esiazk@ dBm #Atten 20 dB 9.281 dB 5 CCOMOA0R Gls
Log Log
10 StartFreq 16 Start Freq
dB/ 5.520000088 GHz dB/ g il 5.52000800 GHz|
Offst Offst
aé'z StopFreq iéz Stop Freq
ol 1F 5 5.53000000 GHz g 5.55000800 GHz|
< - Dl 1"- 1
s CFstep| | [2! CF Step
6. MHz 6] MHz
#PPAvg I.M Man #PAvg [puto Man
24 28 F
vl 82 Freq Offset, v 82 | Freq Offset
53 FS @ Hz S3 F . Hz|
AR AR L
ﬁ?n Signal Track| ﬁt)n Signal Track|
Sup n Off Swp | On Ui
|
Center 5.550 06 GHz Span 60 MHz Center 5.550 08 GHz Span 68 MHz
#Res B 396 kHz #YBH 1.6 MHz Sweep 1 ms (1001 pts) #Res BH 390 kHz #YBW 1.8 MHz Sweep 1 ms (1001 prs)
|
26dB 11n_HT40 5.5 Chain 0 Ch142 26dB 11n_HT40 5.5 Chain 1 Ch142
# Agilent 18:30:52 Nov 9, 2015 L Marker % Agilent 18:37:45 Now 9, 2615 L Measure
APY3.8(182315),JH, Conducted B a Mkrl 39.72 MHz sel Mark APw3.6(102315),JH, Conducted B a Mkrl 39.235 MHz
Ref 20 dBm Atten 20 dB -0.277 B || >® 92‘" arke! Ref 20 dBm Rtten 20 dB -0.153 dB Meas Off
#Peak = #Peak
Lag Log |
18 18
B/ B P T RO A Normal B/ " Channel Power
Offst Offst
11.4 11.4
dB Delta dB I Occupied BH
R d
ol 1F 4 1] < )
_ Pk "y _
déﬁ'? Delta Pair déE{S
Ml g (Tracking Ref) frrs ey ACP|
Phug | s *PAvg
20 = 20
YL 52 $pan Pair vl 52 Multi Carrier,
53 F Span Center| S3F Power
AR AA
£(f: ‘Marker & £ Power Stat
FTun Off FTun CCDF|
sen 1 39.720000 MHz Sup
-0.277 dB | More More
Center 5.716 80 GHz Span 6@ MHz 1 of 2 Center 5.710 006 GHz Span 59 MHz 10f 2
#Res BH 390 kHz #UBH 1.2 MHz Sweep 1 ms (1081 pts) #Res BH 390 kHz #BH 1.2 MHz Sweep 1 ms (1601 pts)
| |
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
26dB 11ac_HT80 5.2 Chain 0 Low Ch 26dB 11ac_HT80 5.2 Chain 1 Low Ch
H Agilent 89:15:21 Sep 21, 2015 L Freq/Channel 3% Agilent B3:20:32 Sep 21, 2815 L Freq/Channel
APy3.3(880515),J3, Conducted A a Mkrl 81795 MHz APw3.3(888515),J5, Conducted A a Mkrl 80.764 MHz|
Ref 21.2 dBm #fitten 20 dB -p.341 g || CenterFreaf | g ro 5 gy Whitten 20 dB -1.845 qB || Center Freq
VPoak 5.21000000 GHz| | [ypoac 5.21896608 GHz
Log Log
10 Start Freq 16 Start Freq
dB/ o 514858080 CHz dB/ s b e L i 5.14560000 GHz
Offst Offst
éé’z Stop Freq ééz Stop Freq|
5.27150088 GHz| 5.2716890@ GHz]
ol 1 4 ul} ir L
, g ;s _ 3
o i cFstep| | [gah! CF Step)
12.3000009 MHz| 12.2000808 MHz|
#PRug [Futo Man #PRvg |Futo Man
24 28
vl 82 || Freq foset v 82 Freq Offset|
S3 FS . S3 F . Hz]
AR |I— AR
E;L)n | Signal Track ﬁfu)n Signal Track
Sup | on Swp n Ui
]
Center 5.218 000 GHz Span 123 MHz Center 5.210 000 GHz Span 122 MHz
#Res BH 1.2 MHz #UBH 4 MHz Sweep 1 ms (1001 prs) #Res BH 1.2 MHz #UBH 4 MHz Sweep 1 ms (1001 pts)
| |
26dB 11ac_HT80 5.3 Chain 0 Low Ch 26dB 11ac_HT80 5.3 Chain 1 Low Ch
% Aglent 83:28:18 Sep 21, 2015 L Freg/Channel Agilent 89:24:41 Sep 21, 2615 L Freg/Channel
APY3.3(8508515),J%5, Conducted A a Mkrl 81.672 MHz APw3.3(888515),J3, Conducted A a Mkrl 31.672 MHz
Ref 21.2 dBn _ +Ruten 20 dF 1451 dg || Center Fredl | fporoi o uBm  wAien 26 dB a.513 46 || Center Freq
VPock 5. GHz| | [eFea 5. GHz
Lag Log
1@ Start Freq 18 Start Freq
dB/ PR BT ST P R 5.22850009 GHz| dB/ Rl L 5.22850008 GHz|
Offst Offst
éé.z Stop Freq ﬁéz Stop Freq
ol 4 ) 5.35150008 GHz o N 0 5.35156000 GHZ|
- L+ -
o cFstep| | |5527 CF Step
WPhug 912.3@@@%@ TﬂHZ #Pva R12.3@@@@@@ WZ
28 oy S = | |e0 I =
v 52 || Freq 0ffset Vi 52 Freq Dffset|
S3 FS @, 53 F B. Hzl
An |I— A
£ £(fx
th) Signal Track ) Signal Track|
FTun FTun o ot
Swp 1 On Swp n =]
|
Center 5.296 800 GHz pan 123 MHz Center 5.290 806 GHz pan 123 MHz
#Res BH 1.2 MHz #UBH 4 MHz Sweep 1 ms (1001 pts) #Res BH 1.2 MHz #BH 4 MHz Sweep 1 ms (1081 pts)
| |
26dB 11ac_HT80 5.5 Chain 0 Low Ch 26dB 11lac_HT80 5.5 Chain 1 Low Ch
H Agilent 89:49:51 Sep 21, 2015 L Freq/Channel % Agilent B9:36:15 Sep 21, 2615 L Freq/Channel
APY3.3(8808515),J8, Conducted A a Mkrl 81.795 MHz APw3.3(88B515),J3, Conducted A a Mkrl B1.672 MHz)
Ref 21.2 dBn_ +Atten 28 dB -0.353 dB || CENTer Fredl | fpoo1 5 gBn  sAtten 26 dB a.55 g5 || Center Freq
bk 55 GHz beak 55 GHz
Log Log
1 StartFreq 18 Start Freq
dB/ IR N I I E O AT o 5.46850009 GHz| dB/ (bl st i 5.46850008 GHz]
Offst Offst
éé‘z Stop Freq é%;z Stop Freq
5.59150008 GHz| 5.59156006 GHz]
] 1R y ol 17 1
- £ 1 — Le3
o 3 cFstep| | |552° CF Step
12. MHz 12. MHz]
;’;ﬂvg N [Futn Man ;;HVE’ |Futn Han|
y1 sz Freq Offset vl 82 Freq Offset]
83 FS a. He] s3F [ He]
AR AA
£if . £(fx .
;;u)n Signal Track F%u)n Signal Track|
Sup on Off Swp on Off
Center 5.530 000 GHz nan 123 MHz Center 5.530 000 GHz pan 123 MHz
#Res BH 1.2 MHz #YBW 4 MHz Sweep 1 ms (1001 pts) #Res BH 1.2 MHz #YBH 4 MHz Sweep 1 ms (1001 pts)
|
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
26dB 11ac_HT80 5.3 Chain 0 Ch 138 26dB 1lac_HT80 5.3 Chain 1 Ch 138
% Agilent 18:51:13 Mov 9§, 2015 L Measure 4% Agilent 18:51:13 Now 9, 2015 L Measure
APw3.6(162315),JH, Conducted B a Mkrl §1.549 MHz APY3.6(102315),JH, Conducted B A Mkrl 81.549 MHz
Ref 28 dBm Atten 20 dB 0.036 dB Meas Off Ref 20 dBm Atten 20 dB 0.836 dB Meas Off|
#Peak #Peak |
Log Log |
L6 Channel P 1o Channel P
&y annel Power, -y annel Power
S bl oty TR YRR e RPTYVR ST PPN N SIS, Y% W NOTY
11.4 11.4
dB Occupied BW dB Occupied BH
] 1¢ i u]] 1§ ]
3l ’ ol ’
il m
WPhivg ACP PR ACP
20 28
vl 52 Multi Carrier vl s2 Multi Carrier,
83 F Power, Sk Power
AR AR
ﬁ?n Power Stat Egu)ﬂ Power Stat
CCDF] CCDF]
Swp Swp
Center 5696 000 GHz pan 123 Mz 1”‘0’{3 Center 5.698 068 GHz pan 123 MHz 1";’{‘;
#Res BH 820 kHz #UBH 2.4 MHz Sweep 1 ms (1081 pts) #Res BH 820 kHz #BH 2.4 MHz Sweep 1 ms (1601 pts)
| |
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
8.4. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.
RESULTS

8.4.1. 11802.11a MODE IN THE 5.2 GHz BAND

Channel|Frequency| 99% BW |99% BW
Chain 0 | Chain 1
(MHz) (MHz) | (MHz)

Low 5180 16.6696 | 16.5936
Mid 5200 16.6086 | 16.5805

High 5240 16.5507| 16.4933

8.4.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency|99% BW |99% BW
Chain 0 | Chain 1
(MHz) (MHz) | (MHz)
Low 5180 17.7937 | 17.6746
Mid 5200 17.7639( 17.7461
High 5240 |17.4679|17.4043

8.4.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Channel|Frequency|99% BW |99% BW
Chain 0 | Chain 1
(MHz) (MHz) [ (MHz)
Low 5190 36.3169| 36.2792
High 5230 36.5253| 36.3854

8.4.4. 802.11ac HT80 MODE IN THE 5.2 GHz BAND

Channel|Frequency| 99% BW |99% BW
Chain 0 | Chain 1
(MHz) (MHz) [ (MHz)

Low 5210 75.7907 | 75.7299
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

8.4.5. 802.11a MODE IN THE 5.3 GHz BAND
Channel|Frequency|99% BW |99% BW
Chain 0 | Chain 1
(MHz) (MHz) | (MHz)
Low 5260 16.4939( 16.4927
Mid 5300 16.6375| 16.5691
High 5320 16.6381| 16.5967
8.4.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5260 17.4160( 17.4104
Mid 5300 17.7411( 17.7239
High 5320 17.7988( 17.7510
8.4.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Channel|Frequency| 99% BW |99% BW
Chain 0 | Chain 1
(MHz) (MHz) [ (MHz)
Low 5270 36.4499 | 36.2467
High 5310 36.2865| 36.2478
8.4.8. 802.11ac HT80 MODE IN THE 5.3 GHz BAND
Channel|Frequency| 99% BW | 99% BW
Chain 0 | Chain 1
(MHz) (MHz) [ (MHz)
Low 5290 75.8584 | 75.8043
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

8.4.9. 802.11a MODE IN THE 5.5 GHz BAND

Channel|Frequency|99% BW |99% BW
Chain 0 | Chain 1
(MHz) (MHz) | (MHz)

Low 5500 16.6202 | 16.6216
Mid 5580 16.5108 | 16.4830
High 5700 16.5987| 16.6041
144 5720 16.5970| 16.6287

8.4.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Channel|Frequency|99% BW |99% BW
Chain O | Chain 1
(MHz) (MHz) | (MHz)

Low 5500 17.7377| 17.7290
Mid 5580 17.4389 | 17.4268
High 5700 17.7912 | 17.7460
144 5720 17.7520| 17.8080

8.4.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND

Channel|Frequency|99% BW |99% BW
Chain 0 | Chain 1
(MHz) (MHz) | (MHz)

Low 5510 36.3269| 36.2351
Mid 5550 36.3884 | 36.3742
High 5670 36.3823 | 36.2937
142 5710 36.3828| 36.4149

8.4.12. 802.11ac HT80 MODE IN THE 5.5 GHz BAND
Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5530 75.7510( 75.7856
138 5690 76.0096 | 75.8257

Page 39 of 293
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

8.4.13. 802.11a MODE IN THE 5.8 GHz BAND

Channel|Frequency|99% BW [99% BW
Chain 0 | Chain 1
(MHz) (MHz) | (MHz)

Low 5745 16.5028 | 16.4900
Mid 5785 16.5894 | 16.6728
High 5825 16.6434| 16.6118

8.4.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel|Frequency|99% BW [99% BW
Chain 0 | Chain 1
(MHz) (MHz) | (MHz)

Low 5745 17.4299( 17.4659
Mid 5785 17.7312( 17.7517

High 5825 17.6989 | 17.7511

8.4.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Channel|Frequency|99% BW [99% BW
Chain 0 | Chain 1
(MHz) (MHz) | (MHz)

Low 5755 36.3021| 36.2611

High 5795 36.3294| 36.5015

8.4.16. 802.11ac HT80 MODE IN THE 5.8 GHz BAND
Channel|Frequency| 99% BW [99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5775 75.7661 | 75.7889
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

8.4.17. 99% BANDWIDTH PLOTS

99% Bandwidth 11a_ 5.2 Chain 0 Mid Ch 99% Bandwidth 11a_ 5.2 Chain 1 Mid Ch
3 Agilent 12:00:06 Sep 17, 2015 L Measure Agilent 10:14:39 Sep 18, 2615 L Freq/Channel
I I | Center Freq
Ch Freq 5.2 GHz Trig Free Meas Off| Ch Freq 5.2 GHz Trig Free 5 i
Occupied Bandwidth Auverages: 100 I Occupied Bandwidth |Hverage5: 108 I |
Channel Power| | o Start F"Gig
APw3.3(888515),J3, Conducted B APY3.3(888515),J5, Conducted A |
Ref 28 dBm Atten 26 dB Ref 36 dBm Atten 39 dB Stop Freq
#Samp T ] T ] T i #Samp ] T ] T ]
Log o Occupied BH| | /-2 I I 522000500 GHz
16 ) 10 TR YT EOo FR
CF Step|
dB/ it ki dB/
Offst (R AR T TR ACP) | |offst s 4 MHz
11.1 1101 | Lt Futo Man
S | I | I
Multi Carrier | | } } [ Freqoffset
Center 5.208 80 GHz Span 48 MHz Power Center 5.200 8 GHz Span 48 Mz || O Hz
#Res BH 330 kHz 4UBH 1 MHz Sweep 1.132 ms (1000 pts) #Res BH 330 kHz #JBH 1 MHz Sweep 1.132 ms (1000 pts)
= = Power Stat = = Signal Track
Occupied Bandwidth Occ BH % PWr  99.80 % CCDF Occupied Bandwidth Occ BH % Pur  99.00 7 [llon 0ff]
16.6086 MHz ® dB -26.00 dB 16.5805 MHz x dB -26.08 dB
Transmit Freq Error  -14.982 kHz ll‘lofrg Transmit Freq Error  -23.587 kHz
% dB Bandwidth 28.765 MHzx o % dB Bandwidth 20.528 MHzx
| |
99% Bandwidth 11a_ 5.3 Chain 0 Mid Ch 99% Bandwidth 11a_ 5.3 Chain 1 Mid Ch
st Agilent 151952 Sep 17, 2015 R T [Freg/Channel i Agilent 10:28:53 Sep 18, 2015 L Freg/Channel
l ] | ]
ChFieq 53 GHz Tiig Fiee sgziglni:ml:reig Ch Freq 5.3 GHz Trig Free ECenter Fr&g
Occupied Bandwidth Averages: 100 I Occupied Bandwidth [Averages: 168 | ]
| Stait Freq | | Start Freq
5 28000000 GH . BH
AFv3.3(080515).JS. Conducted B i APw3.3(888515),J5, Conducted A i
Rel 20 dBm Atten 20 dB Ref 30 dBm Atten 39 dB
#Samp| T I T T T Stop Freq #Samp I T [ I I Stop Freq
Log | \ A 5.32000000 GHz Log ] i ] i ] 5.32000808 GHz]
10 b il 18 T e Y 3
dB/ 3 3 CF Step 4B/ CF Step|
Offst MR L 4.00000000 MHz Offst f 4. MHz
1.1 | Auto Man 1.0 [yl e e |Pute Man
B | PR \
! Freq Ciiset I I } } I I Freq Offset
Center 5.300 00 GHz Span 40 Mz || 0-00000000 Hz Center 5.300 00 GHz Span 48 Tz || Hz
#Res BW 330 kHz #VBW 1 MHz  Sweep 1.132 ms (1000 pts) #Res BH 338 kHz #UBH 1 MHz  Sweep 1.132 ms (1008 pts)

- - Signal Track - - - - Signal Track
Occupied Bandwidth OccBW % Pur  99.00% llon o Occupied Bandwidth Occ BH % Pur  99.00 2 [llon 0ff
16.6375 MHz %48 260048 16.5691 MHz % dB 2600 o

Transmit Freq Errar 4.099 kHz Transmit Freq Error  -18.781 kHz
x dB Bandwidth 20.724 MHz* % dB Bandwidth 20.524 MHzx
| |
99% Bandwidth 11a_ 5.5 Chain 0 Mid Ch 99% Bandwidth 11a_ 5.5 Chain 1 Mid Ch
4 Agilent 16:14:28 Sep 17, 2015 R T [FregChannel Agilent 10:44:41 Sep 18, 26815 L Freq/Channel
| ] | ]
Certer Freq - Center Freq
Ch Freq 5.58 GHz Tiig Free 556000000 GHz Ch Freq 5.53 GHz Trig Free C.CIREAANG GH=
Occupied Bandwidih Averages: 100 I Occupisd Bandwidth Averages: 100 I
| Stait Freg | | Start Freq
X 5.56000000 GH
AFv3 3(050515] 05, Conductad B £ 56000000 GHz fPv33(0505157,J5, Canducted A z
Rel 20 dBm Atten 20 dB Ref 38 dBm Atten 38 dB
#Samp| T T T T T Stop Freq #Samp T T T T Stop Freq
Log I | I I L 5 60000000 GHz Log I I I I 5.6 B5Hz|
1 ¢ i i 10 L ST NP T IR
dB! = = CF Step dB/ CF Step|
ottst [T IR A 4-00000000 MHz 0ffst |0 [ ool prwn T e | IR MHz,
1.4 Auto Man 11.4 AW i|[Puta Man
a8 | — | | f R ! —_——
| Il Freq citset —+— } fIl Freqoffset
Center 5.580 00 GHz Span 40 MHz || 0-00000000 Hz Centsr 5,580 09 GHz Span 48 WAz || 2 Hz
#Res BW 330 kHz #VBW 1 MHz  Sweep 1.132 ms (1000 pts) #Res BH 330 kHz #VBH 1 MHz  Sweep 1.132 ms (1080 pts)

- - Signal Track - - - = Signal Track
Occupied Bandwidth OccBW % Pur  92.00% [lon cf Occupied Bandwidth Oce BH % Pur  99.00 7 (flon 0f
16.5108 MHz X8 260043 16.4830 MHz * B 2600 0
Transmit Freq Errar -2.834 kHz Transmit Freq Error  -19.819 kHz
x dB Bandwidth 18.353 MHz* ® dB Bandwidth 18.123 MHz*

|
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

99% Bandwidth 11a_5.5 Chain 0 CH144

99% Bandwidth 11a_ 5.5 Chain 1 Ch 144

4% Agilent 16:56:20 Nov 9, 2015 L Measure Agilent 17:67:14 Now 9, 2815 L Measure
| ] |
Ch Freq ©5.72 GHz Trig Free Meas Off| Ch Freq 5.72 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 2@ I Occupied Bandwidth Averages: 20 I
| Channel Power Channel Power|
AP3.6(102315),JW, Conducted B APv3.6(182315),JH, Conducted B
Ref 28 dBm #Atten 30 dB Ref 28 dBm #Atten 30 dB
#Sainp \ \ — Occupied BH ¥Samp I — \ \ Occupied BH
Log it ’JV T P Log P PR FRE "y P
10 # 10 RaLA
dB/ BN < dB/
Dffst Al i a ACP Offst (PRI VAT IR T ACP)
11.4 114
B ! — dB I
} Multi Carrier, Multi Carrier|
Center 5.720 09 GHz Span 40 MHz Power Center 5.720 0@ GHz Span 4@ HHz Power,
#Res BH 330 kHz #UBH 1 MHz Sweep 1.132 ms (1088 prs) #Res BH 330 kHz #UBH 1 MHz Sweep 1,132 ms (1000 prs)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Par  99.00 7 CCDF Occupied Bandwidth Occ BW % Pur  8.00 ¥ CCDF]
16.5970 MH=z x dB -26.00 dB 16.6287 MHz ® dB -26.00 dB
Transmit Freq Error -37.613 kHz IHO{g Transmit Freq Error —41.985 kHz Pofrg
% dB Bandwidth 20.700 MHzx 0 % dB Banduidth 21.934 MHz* o
| |
99% Bandwidth 11a_ 5.8 Chain 0 Mid Ch 99% Bandwidth 11a_5.8 Chain 1 Mid Ch
4 Agilent 11:17:07 Sep 21, 2815 L Freq/Channel % Agilent 11:26:43 Sep 21, 2615 L Freq/Channel
| | ]
Th Freq 5,765 o Trig Free || - Sonter Freg Th Freq 575 oz Trig Fres || c Sonier Freq

Averages: 100 I

Occupied Bandwidth

5.73500008 GHz

Occupisd Bandwidth

Averages: 100 I

5.78500800 GHz

Start Freq

APY3.3(080515),J5, Conducted A

5.76500008 GHz

| Start Freq|
5.76500808 GHz

APY3.3(880515),J8, Conducted A

Ref 38 dBm Atten 3@ dB Ref 38 dBm Atten 30 dB
#Samp T T T T Stop Freq #Samp T T T T Stop Freq
Log i ] ] i 5.30500000 GHz Lag i ] i ] 5.86500000 GHz
19 SRS ST A I 18 TR TR P T
4B/ A CF Step| 4B/ CF Step|
Dffst 1 Fram—— Mzl | offst N LA MHz
1.2 R i 17| |Buta Man| 112 W] At Man|
& | i | 4B [ | I |
I } i I Freq Offset I I } } I Freq Offset
Center 5.755 08 GHz San 46 Mz || & Hel | |center 5.725 60 oHz Span 40 Mz || - Hz
#Res BH 338 kHz #UBH 1 MHz Sweep 1132 ms (1000 pts) #Res BH 338 kHz #YBH 1 MHz Sweep 1.132 ms (1008 pts)
= = - - Signal Track = = - - Signal Track
Occupied Bandwidth Occ BH Z Pur 9960 % fy 0f4] Occupied Bandwidth Oce BH % Pur  99.00 % [llop 0ff
16.5894 MH=z ® dB -26.00 dB 16.6728 MH=z * dB -26.00 dB
Transmit Freq Error  1.867 kHz Transmit Freq Error  7.168 kHz
% dB Bandwidth 28.885 MHzx ® dB Bandwidth 22,326 MHz*
| |
99% Bandwidth 11n_HT20 5.2 Chain 0 Mid Ch 99% Bandwidth 11n_HT20 5.2 Chain 1 Mid Ch
i Agllent 15:03:01 Sep 17,2015 R T [FreqiChannel 3 Agilent 10:18:14 Sep 18, 2015 L  [Freg/Channel
| |
ChFreq 52 GHz Tig Free EEO%‘O%LOF’GEHCL Ch Freq 5.2 GHz Trig Free EICenter F%ﬁg
Occupied Bandwidth Averages: 100 I Occupied Bandwidth [Auerages: 168 | ]
Stai Freg |Center 5.200000000 GHz o Start Freq
518000000 GH .
AF3.3(080515) JS, Conducted B : APv3.3(886515),JS, Conducted A i
Rel 20 dBm Atten 20 dB Ref 30 dBm Atten 38 dB
#Samp] T T T T T Staop Freg #Samp T T T T T Stop Freq|
Log | | } TN PO | 5.22000000 GHz Log I I | | | 5.22000008 GHz
10 LTt o T R T Y 10 Lo il l|_ 1%
dB/ CF Step 4B/ CF Step|
otist [N I 4.00000000 MHz Offst 4. MHz|
1.4 f||put Man 110 [l i futa Man|
dB & i | !
Freq Cifset I i i i Freq Offset
Center 5.200 00 GHz Span 40 MHz || 000000000 Hz Center 5.200 88 GHz Span 48 Mz || & Ha
#Res BW 360 kHz #VBW 1.1 MHz  Sweep 1.066 ms (1000 pis) #Res BH 360 kHz #VBH 1.1 MHz  Sweep 1.866 ms (1080 pts)

- - Signal Track - - 5 5 Signal Track
Occupied Bandwidth OccBW%Pwr  99.00% [lon [ Occupied Bandwidth Occ BH % Pur  99.00 7 (fo 0ff
17.7639 MHz xdB  -28.004B 17.7461 MHz *dB -26.00 &6
Transmit Freq Enar -34.402 kHz Transmit Freq Error  -43.983 kHz
x dB Bandwidth 22 049 MHz* % dB Bandwidth 20776 MHzx
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

99% Bandwidth 11n_HT20 5.3 Chain 0 Mid Ch 99% Bandwidth 11n_HT20 5.3 Chain 1 Mid Ch
# Aglent 16:24:57 Sep 17,2015 R T S[Freq/Channel 3% Agilent 18:33:10 Sep 18, 2015 L Freq/Channel
[ |
Ch Freq 5.3 GHz Tig Fiee 5 %%EID%LOF”GGHg Ch Freq 5.3 GHz Trig Free 5 Center F%eHg
Occupied Bandwidth Averages: 100 I _ Occupied Bandnidth [Averages: 169 | ]
Stait Freq Start Freq)|
b 5. H
AFv3 3(080515] J5, Comiucied B £ 28000000 GHz P73 3(B0515),J5, Conduored A i
Rel 20 dBm Atten 20 dB Ref 38 dBm Atten 3@ dB
#Samp] T T T T T Staop Freg #Samp T T T T T Stop Freq|
Log - S 7+ ] 5.32000000 GHz Log | | | | | 5.32000000 GHz]
0 ATl ud 10 PN NSYOUN RPITIN RN [P |
dB/ CF Etep 4B/ CF Step|
oftst b I 4.00000000 MHz Offst 4 MHz
M| AT |Auto Man 111 phid N T Auto Man
B | I | S
I f—[| Freq Ciiset i I 1 FreqOffset
Center 5.300 00 GHz Span 40 MHz || 000000000 Hz Center 5.300 88 GHz Span 48 1z || & Hz
#Res BW 360 kHz #VBW 1.1 MHz  Sweep 1.066 ms (1000 pis) #Res BH 360 kHz #VBH 1.1 MHz  Sweep 1.866 ms (108 pts)

- - Signal Track - - 5 5 Signal Track
Occupied Bandwidth OccBW% Pwr  92.00% flon of Occupied Bandwidth Occ BH Z Pur  95.00 ¥ [l 0f]
17.7411 MHz X 260066 17.7239 MHz K dB 2600 cB
Transmit Freq Enor 22713 Hz Transmit Freq Error  -30.351 kHz
x dB Bandwidth 21.272 MHz* % dB Bandwidth 20734 MHzx

99% Bandwidth 11n_HT20 5.5 Chain 0 Mid Ch 99% Bandwidth 11n_HT20 5.5 Chain 1 Mid Ch

% Agllent 161947 Sep 17, 2015 R T [FregChannel Agilent 18:49:36 Sep 18, 2615 L Freq/Channel
| |
- Certer Freq - Center Freq
Ch Freq 5.58 GHz Tig Free 5 68000000 GHz Ch Freq 5.58 GHz Trig Free 5 CERE0ANE GHe
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
Stait Freq Start Freq|
5.56000000 GH. 5.5 GH.
AF13.3(080515).JS, Conducted B i APw3.3(888515),J3, Conducted A i
Rel 20 dBm Atten 20 dB Ref 3@ dBm Atten 39 4B
#Samp)| T T T T T Stop Freg #Samp T T T T T Stop Freq|
Lag PAPRAPRNF BN IR 5.60000000 GHz Log | | | | | GHz
10 T i ZY PSRN N PN P
dB/ CF Step 4B/ CF Step|
Ofst [, T AR 4-00000000 MHz 0ffst 8 MHz]
1.1 T Aute Man, 11.4  VEEESRIT I T i | Dt Man|
& | & 1] !
Freq Ctiset i i Freq Offset
Center 5.580 00 GHz Span 40 MHz || 0-00000000 Hz Center 5.530 00 GHz Span 48 1Rz || & Hz
#Res BW 360 kHz #VBW 1.1 MHz  Sweep 1.066 ms (1000 pis) #Res BH 360 kHz #VBH 1.1 MHz  Sweep 1.866 ms (1068 pts)

N - Signal Track n - - - Signal Track|
Occupied Bandwidth OccBW% Pwr 99.00% flon [ Occupied Bandwidth Occ BH % Pur  98.00 7 (fon 0ff]
17.4389 MHz xdB  -26.00 dB 17.4268 MHz % dB -26.00 dB
Transmit Freq Enor -6.128 kHz Transmit Freq Error  -48.442 kHz
% dB Bandwidth 19.058 MHz* % dB Bandwidth 18.586 MHz*

Averages: 20 I

Occupied Bandwidth

99% Bandwidth 11n_HT20 5.5 Chain 0 Ch 144 99% Bandwidth 11n_HT20 5.5 Chain 1 Ch 144
X Agilent 17:31:86 Now 9, 2015 L Measure 3% Agilent 17:42:16 Nov 9, 2015 L Measure
I Ch Freq  5.72 GHz Trig Free Meas Off I Ch Freq 5.72 GHz Trig Freel Meas Off

Averages: 20 I

Occupied Bandwidth

Channel Power

APv3.6(182315),JH, Conducted B

Channel Power

APv3.6(182315),JK, Conducted B

Ref 28 dBm #Atten 30 dB Ref 28 dBm #Atten 30 dB
#Samp I I I \ Occupied BH #Samp \ \ \ I I Occupied BH
Log R T D) P Log [P ORI NYTI P
18 e 19
dB/ kel A dB/
Offst [TR W T ACP| | Joffst W) i AT RCP
11.4 I 11.4
4B | I | 4B | | |

} ] ] Multi Carrier ] } fil Murti carrier
Center 5.720 00 GHz Span 48 MHz Power Center 5.720 00 GHz Span 40 MHz Power
#Res BH 360 kHz #YBW 1.1 MHz  Sweep 1866 ms (1900 pts) #Res BH 368 kHz #YBH 1.1 MHz  Sweep 1.066 ms (1008 pts)

Power Stat Power Stat
Occupied Bandwidth Occ BW % Pur  98.00 % CCDF Oceupied Bandwidth Occ BN % Par  99.00 7 CCDF
17.7520 MH=z ® dB  -26.00 dB 17.8080 MHz ® dB -26.00 dB

Transmit Freq Error  2.369 kHz 1I‘10{2 Transmit Freq Error  -41.961 kHz 1Ho;’g
® dB Bandwidth 28.953 MHzx i % dB Bandwidth 20.938 MHz* o
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MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

99% Bandwidth 11n_HT20 5.8 Chain 0 Mid Ch

99% Bandwidth 11n_HT20 5.8 Chain 1 Mid Ch

Agilent 11:41:15 Sep 21, 20815

L Freq/Channel

3% Agilent 11:38:33 Sep 21, 2015

L Freg/Channel

Ch Freq
Occupied Bandwidth

5.785 GHz

]
- Center Freq
Trig Free || o 75500000 GHe

Averages: 160 I

Ch Freq
Occupied Bandwidth

5.785 GHz

- Center Freq
Trig Free || o 7400600 GHz

Averages: 100 I

| Start Freq

APv3.3(880515),JS, Conducted A

5.76500008 GHz|

Start Freq)|

APY3.3(880515),J5, Conducted A

576500808 GHz|

Ref 30 dBm Atten 30 dB Ref 38 dBm Atten 3@ dB
#Samp T T T T Stop Freq #Samp T T T T Stop Freq|
Log i \ \ \ 5.30500000 Chz Log \ i i i 5.30500000 GHz
19 vl“ il b O 10 L= T A ..IQ
4B/ H CF Step 4B/ CF Step|
Dfst ¥ el 4 iz Offst [ Lo Tull v e |2 Mz
112 i I, ‘ (f{Auto Man GBI 1l S A N 1, L ™ Futo Man
dB w ! I 4B T
I } } fil Freqoffset t Freq Offset
Center 5.765 08 Glz Sman 40 Mz || & Hz Center 5.755 00 Gz Span 49 Mz || & Hz
#Res BH 360 kHz #UBH 1.1 MHz  Sweep 1.856 ms (1900 pts) #Res BH 360 kHz #BH 1.1 MHz  Sweep 1.066 ms (1008 pts)
= = - » Signal Track| = = - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.80 7 |[loy i Occupied Bandwidth Occ BH Z Pur  95.00 ¥ [l 0f]
17.7312 MH=z x dB -26.60 dB 17.7517 MH=z ® dB -26.00 dB
Transmit Freq Error  7.115 kHz Transmit Freq Error  -5.061 kHz
® B Banduidth 21.187 MHz* % dB Bandwidth 21.235 MHzx

99% Bandwidth 11n_HT40 5.2 Chain 0 Low Ch

99% Bandwidth 11n_ HT40 5.2 Chain 1 Low Ch

# Agilent 11:11:15 Sep 17, 2015

L Measure

Agilent 10:28:44 Sep 18, 2813

L Freq/Channel

Ch Freq
Occupied Bandwidth

5.19 GHz

]
Trig Free Heas Off

Averages: 100 I

Ch Freq 5.19 GHz

Occupied Bandwidth

- Center Freq
Trig Free || < 9pnpann Gilz

Averages: 100 I

| Channel Power

APv3.3(830515),J3, Conducted B

Start Freq
5.15008808 GHz|

APv3.3(880515),J3, Conducted A

Ref 26 dBm Atten 24 dB Ref 3@ dBm Atten 39 4B Stop Freq
#5amp T ] ] ] ] i #Samp ] T T
Log | | | | | Oceupied BH Log I | | 5.23000000 GHz
L TR TT T T Iid | | |
19 16 bt CF St
dB/ ES e dB/ i N, i ep
Offst ACP Offst = < 8. MHz
111 Py v Mg iy 111 | Auto Man|
4B T ‘ L L — B o i
| | | I J Multi Carrier I [ ! Freq Dffset|
[ I I [ I Power [ | [ 8 i
Center 5.199 00 GHz Span 8@ MHz Center 5.190 00 GHz Span 80 MHz . 2]
#Res BH 758 kHz #YBW 2.2 MHz  Sweep 1.066 ms (1688 pts) #Res BH 758 kHz #YBH 2.2 MHz  Sweep 1.866 ms (1000 pts)
= = Power Stat = = Signal Track|
Occupied Bandvwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH % Pur  98.00 7 (fon 0Ff
36.3169 MHz x dB  -26.00 dB 36.2792 MH=z ®dB -26.00 dB
Transmit Freq Error  -33.304 khz 1"“{2 Transmit Freq Error  -31.989 kHz
% dB Bandwidth 38.791 MHzx o % dB Bandwidth 38.595 MHz*

99% Bandwidth 11n_ HT40 5.3 Chain 0 Low Ch

99% Bandwidth 11n_ HT40 5.3 Chain 1 Mid Ch

I Agllent 15:36:46 Sep 17, 2015

R T S[FreqChannel

Certer Freq

¢ Agilent 10:35:58 Sep 18, 2015

L Freg/Channel

Center Freq

Ch Freq £.27 GHz Tig  Free || 5 52000000 Lz Ch Freq 5.27 GHz Trig Free 5.57000900 Ghz]
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
Stail Freg Start Freq)|
AF13.3(080515) JS, Conducted B 523000000 GHz APw3.3(8808515),J3, Conducted A 523000020 BH
Rel 20 dBm Atten 20 dB Ref 3@ dBm Atten 38 4B
4 Samp] T T T T T Stop Freq #Samp T T T T Stop Freq
Log | I - L T T PN 5.31000000 GHz Log I | | | 531000008 GHz]
10 - 19 . bl i
dB/ CF Step 4B/ = R AR LA - CF Step|
Ofist I 8.00000000 MHz Offst 8. HHz|
R lawe  Man | i1 PRI e Ol Han
® | I e j [ Freqoffest
I Freq Ciiset I i i i i Freq Offset
Center 5.270 00 GHz Span 80 MHz || 000000000 Hz Center 5.270 88 GHz Span 68 Mz || & Hz
#Res BW 750 kHz #VBW 2.2 MHz  Sweep 1.066 ms (1000 pis) #Res BH 750 kHz #WBH 2.2 MHz  Sweep 1.866 ms (1080 pts)

- - Signal Track N - = = Signal Track
Occupied Bandwidth OccBW% Pwr  93.00% lon or Occupied Bandwidth Oce BH Z Pur  99.00 7 [l 0f]
36.4499 MHz xdB  -26.00 dB 36.2467 MH=z ® dB -26.00 dB
Tiansmit Freq Enar -22.746 kHz Transmit Freq Error  60.828 kHz
% dB Bandwidth 56.944 MHz* % dB Bandwidth 38.641 MHzx
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

99% Bandwidth 11n_HT40 5.5 Chain 0 Mid Ch

% Agilent 16:26:08 Sep 17, 2015

R T §[FreqChannel

Ch Freq 555 GHz

QOccupied Bandwidih

Tiig  Free

Averages: 100 I

5

55000000 GHz

Certer Freq

FCC ID: C3K1688
99% Bandwidth 11n_ HT40 5.5 Chain 1 Mid Ch
4% Agilent 18:53:00 Sep 18, 2815 L Freq/Channel
I Th Frea 505 Ghz Trig Frov || - CENter Freq

Averages: 100 I

Occupied Bandwidth

5.55060000 GHz

AFv3.3(080515) JS, Conducted B

[

51000000 GHz

Stant Freq

Start Freq|

APY3.3(880515),J5, Conducted A

5.51000800 GHz|

Rel 20 dBm Atten 20 dB Ref 38 dBm Atten 3@ dB
4 Samp] T T Stop Freq #Samp T T T T Stop Freq|
Log L [ 5.59000000 GHz Log | I ! | 5.59000900 GHz]
10 ulll 16 & bbb | s ul
dB/ CF Step B/ S ] = CF Step|
ottst 1T A 8.00000000 MHz Difst |1 Y il 8. MHz|
M. T Aute Man 1.4 | Futo Han|
dB & | | i 1
I Freq Ciiset I I I Freq Offset
Center 5.550 00 GHz Span 80 MHz || 000000000 Hz Center 5.550 88 GHz Span 68 Mz || & Hz
#Res BW 750 kHz #VBW 2.2 MHz  Sweep 1.066 ms (1000 pis) #Res BH 750 kHz #WBH 2.2 MHz  Sweep 1.866 ms (1080 pts)
- - Signal Track - - 5 5 Signal Track
Occupied Bandwidth OccBW% Pwr  92.00% flon of Occupied Bandwidth Occ BH Z Pur  95.00 ¥ [l 0f]
36.3884 MHz xdB  -26.00dB 36.3742 MH=z ®dB -26.00 dB
Transmit Freq Enor -30.625 kHz Transmit Freq Error  -13.531 kHz
x dB Bandwidth 47 552 MHz* % dB Bandwidth 43.792 MHzx

Occupied Bandwidth

Auverages: 20 I

Occupied Bandwidth

Averages: 20 I

99% Bandwidth 11n_HT40 5.5 Chain 0 Ch142 99% Bandwidth 11n_HT40 5.5 Chain 1 Ch142
# Agilent 18:26:36 Nov 9, 2015 L Measure Agilent 18:36:36 Now 9, 2015 L Freq/Channel
I Th Frea  5.71 Gh= Trig Fres Meas Off I Th Frea  5.71 GAz Trig Freel Center Freq

5.71800000 GHz

Sweep Time 10.06 ms

APw3.6(1623153,JH, Conducted B

Channel Power

Start Freq
567000009 GHz|

APY3.6(182315),JK, Conducted B

Ref 26 dBm #Atten 30 dB Ref 28 dBm #Atten 30 dB Stop Freq
#5amp T T T ] ] i #Samp ] ] ] T T
Los PSP BV OO OccupledBK) | 103 PYS S NN PR P 575400000 Gz
& I
18 il T T 11 LRG| 16 | AL o
dB/ i A dB/ ep
Offst [T RIRI| ik i I Il ACP 0ffst  RITAA s T i 8. MHz
11.4 | 11.4 l |Huto Man|
4B [ I 4B | |
| | Multi Carrier ‘ ‘ Il Freqoffset
: : Power : ; I H
Center 5.716 88 GHz Span 8@ MHz Center 5.718 00 GHz Span 80 MHz || z
#Res BH 750 kHz #UBH 2.2 MHz  #Sweep 10,86 ms (1000 pts) #Res BH 750 kHz #BH 2.2 MHz  #Sweep 10,86 ms (1000 pts)

- - ~ - Power Stat ; ; = » Signal Track
Occupied Bandwidth Occ BH 7% Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pur  99.00 7 ([[op 0ff
36.3828 MH=z ®x dB  -26.00 dB 36.4149 MHz x dB -26.00 dB
Transmit Freq Error  -58.703 kHz 1M°fr§ Transmit Freq Error  -47.218 kHz
® B Banduidth 48.453 MHz* v % dB Bandwidth 38.563 MHz*

99% Bandwidth 11n_HT40 5.8 Chain 0 Low Ch

99% Bandwidth 11n_HT40 5.8 Chain 1 Low Ch

A Agilent 11:56:14 Sep 21, 2015 L Freq/Channel t Agilent 11:52:93 Sep 21, 2015 L Freq/Channel
| ] |
- Center Freq - Center Freq
Ch Freq 5.755 GHz Trig Free || o 7ooapo00 ohe Ch Freq 5.755 GHz Trig Free || ¢ 7ccno00 Gizl
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
| Start Freq Start Freq)|
APY3.3(880515),J%, Conducted A 571500200 CHz APw3.3(8808515),J3, Conducted A 571500000 G2
Ref 38 dBm Atten 38 dB Ref 3@ dBm Atten 38 4B
#Samp T T T Stop Freq #Samp T T T T Stop Freq
Log \ \ \ 5.79500000 GHz Log \ i i i 579500000 GHZ
18 N b 10 PSSP I VSRS PR 7
dB/ (R T & A CF Step dB/ B Rk i CF Step|
Offst > < 8. MHz Dffst 3. MHz
112 [l hplu SR [[uto Man 112 LA EAL L P 1 [||Buta Man|
S i — R s — |
I ‘ ‘ ‘ ‘ ‘ | Freq Offset, L i i i i Freq Offset]
Center 5.755 B8 GHz Fpan 80 1z || ™ W2 | [center 5.755 88 oz Span 80 Mz || & Hz
#Res BH 750 kHz #UBH 2.2 MHz  Sweep 1.066 ms (10600 prs) #Res BH 750 kHz #BH 2.2 MHz  Sweep 1.866 ms (1008 pts)
= = - - Signal Track| = = - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 |[loy 0t} Occupied Bandwidth Oce BH Z Pur  99.00 7 [l 0f]
36.3021 MHz x dB -26.60 dB 36.2611 MH=z ® dB -26.00 dB
Transmit Freq Error —44.812 kHz Transmit Freq Error -61.112 kHz
% B Bandwidth 38.944 MHzx % dB Bandwidth 38.651 MHzx
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

99% Bandwidth 11ac_HT80 5.2 Chain 0 Low Ch

99% Bandwidth 11ac_HT80 5.2 Chain 1 Low Ch

Agilent 83:13:46 Sep 21, 2015 L

Measure

3% Agilent 89:19:31 Sep 21, 2015

L Measure

]
Ch Freq Trig Free

Occupied Bandwidth

5.21 GHz

Meas Off

Ch Freq 5.21 GHz

Occupied Bandwidth

Averages: 100 I

Trig Free Meas Off

Averages: 160 I

Channel Power

APv3.3(880515),JS, Conducted A

Channel Power|

APY3.3(880515),J5, Conducted A

Ref 30 dBm Atten 30 dB Ref 30 dBm Atten 30 dB

#Samp I ] ] Occupied BH #Samp ] I I I Occupied BH|
—— — e e e

18 | | ; 19 } o

B/ St Rl el 4B/ VLo P

Offst 5 r= RACPL | ostst ACP
112 [urgdad sk | 11.2

4B I ____*..___ } n P IATIRT - - B i 374 LM - -

I ‘ ‘ } ‘ Multi Carrier I i f7|»m—Jr—~ Multi Carrier
Center 5.210 00 GHz Span 168 MHz Power Center 5.210 09 GHz Span 160 MHz Power|
#Res BH 1.5 MHz #UBH 5 MHz Sweep 1,066 ms (1000 pts) #Res BH 1.5 MHz #BH 5 MHz Sweep 1066 ms (1999 pts)

Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH Z Pur  99.00 % CCDF]
75.7907 MHz x dB -26.60 dB 75.7299 MH=z ® dB -26.00 dB
Transmit Freq Error  -5.014 kHz 1[‘10{2 Transmit Freq Error  -63.930 kHz Pofrg
® B Banduidth 79,658 MHz* 0 % dB Bandwidth 79.478 MHzx v

99% Bandwidth 11ac_HT80 5.3 Chain 0 Low Ch

99% Bandwidth 11ac_HT80 5.3 Chain 1 Low Ch

# Agilent 09:27:46 Sep 21, 2015 L

Measure

Agilent 09:24:11 Sep 21, 2813

L Measure

]
Ch Freq Trig Free

Occupied Bandwidth

5.29 GHz

Heas Off

Ch Freq 5.29 GHz

Occupied Bandwidth

Averages: 100 I

Trig Free Meas Off]

Averages: 100 I

Channel Power

APv3.3(830515),J3, Conducted A

Channel Power|

APv3.3(880515),J3, Conducted A

Ref 36 dBm Atten 38 dB Ref 3@ dBm Atten 39 4B

¥Samp \ \ \ Occupied BW #5amp \ I I I Occupied BH
Log | | | Lag | | | |

o B v e o B et e

Offst > € ACP Offst A ACP)
112 Ly s il sy L 11.2 oo b

IS Lt i i A . . EE ik . .

I ‘ ‘ ‘ Multi Carrier| I i i Multi Carrier|
Center 5.290 00 GHz Span 160 MHz Power Center 5.299 00 GHz Span 160 MHz Pover
#Res BH 1.5 MHz #YBW 5 MHz Sweep 1.066 ms (1688 pts) #Res BH 1.5 MHz #YBH 5 MHz Sweep 1.866 ms (1000 pts)

= = Power Stat = = Power Stat
Occupied Bandvwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH % PWr  59.00 % CCDF
75.8584 MHz ® dB  -26.80 dB 75.8043 MHz ® dB  -26.00 dB
Transmit Freq Error  —36.788 khz 1"“{2 Transmit Freq Error  -70.931 kiz 1?40{3
% dB Bandwidth 79.716 MHz* i % dB Bandwidth 79.551 MHz* "

99% Bandwidth 11ac_HT80 5.5 Chain 0 Low Ch

99% Bandwidth 11ac_HT80 5.5 Chain 1 Low Ch

# Agilent 09:39:25 Sep 21, 2615 L

Freq/Channel

¢ Agilent 89:35:48 Sep 21, 2015

L Freg/Channel

]
Ch Freq Trig Free

Occupied Bandwidth

2.53 GHz

Center Freq
5.53000000 GHz,

Ch Freq 5.53 GHz

Occupied Bandwidth

Averages: 100 I

Center Freq

Trig Free |l ¢ c2006600 GHz

Averages: 100 I

Start Freq
5.45000089 GHz|

APv3.3(680515),J8, Conducted A

Start Freq)|
5.45000000 GHz]

APv3.3(880515),JS, Conducted A

Ref 38 dBm Atten 38 dB Ref 3@ dBm Atten 38 4B
#Samp T T Stop Freq #Samp T T T T Stop Freq
Log i \ 5.61008000 GHz Log \ i i i 561000006 GHZ
10 . [ 10 RS AR PO
dB/ | IR FL DRt v s CF Step dB/ Wi ey LIRENINY h P CF Step|
Offst Y ra 16. MHz] Dffst 16. MHz|
12 ) Y o 1L Futa Man 112 [k diiy e by o fl|Ruto Han
dB L I ! f | | dB ‘___... [l L1 |
I } } ‘ } } | Freqoffset t i I i i I Freq Offset|
Center 5.536 00 Gz Snan 160 Mz || - Hz Center 5.530 08 Gz Span 166 Mz || & Ha
#Res BH 1.5 MHz #UEH &5 MHz Sweep 1.066 ms (1008 prs) #Res BH 1.5 MHz #BH 5 MHz Sweep 1066 ms (1000 pts)
= = - - Signal Track| = = - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 |[loy 0t} Occupied Bandwidth Oce BH Z Pur  99.00 7 [l 0f]
75.7518 MHz x* dB -26.00 dB 75.7856 MH=z ®dB -26.00 dB
Transmit Freq Error 1.865 kHz Transmit Freq Error -29.628 kHz
% B Bandwidth 79818 MHz* % dB Bandwidth 79.583 MHzx

Page 46 of 293

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
99% Bandwidth 11ac_HT80 5.5 Chain 0 Ch 138 99% Bandwidth 11ac_HT80 5.5 Chain 1 Ch 138
Agilent 18:43:24 Now 9, 2815 L Freq/Channel 4% Agilent 18:55:29 Now 9, 2015 L Freq/Channel
| | ]
Th Freq  5.60 oHz Trig Free Sce“ter F'gfg Th Freq  5.69 oHz Trig Froe Ege"ter FrGi‘Z‘
Occupied Bandwidth [Averages: 26 | ] Occupied Bandwidth [Auerages: 20 | ]
Start Freq | | Start Freq|
APv3.6(182315),JH, Conducted B 561000802 B APw3.6(102315),JH, Conducted B 501000200 CHz
Ref 208 dBm #Atten 30 dB Ref 28 dBm #Atten 308 dB
#Samp T T T T Stop Freq #Samp T T T T T Stop Freq
Log | Y I IS 577660808 GHz| Log b 577000009 GHz|
1a b1 AT ML s 16 i l A
dB/ CF Step dB/ = % CF Step
offst SRR s Al 16.0000080 MHz Offst TR e T T I I Yem i el 16.0000000 MHz
114 T Buta Man 11.4 [ LU il ;l Futo Man
B | [ | | — 4B [ | —
I } } I Freq Offset, } I Freq Offset,
Center 5696 40 GHz Span 160 Mz || Hz Center 5.600 00 GHz Span 168 Mz || - Hz
#Res BH 1.5 MHz #JBH 5 MHz  #Sweep 10.66 ms (1000 pts) #Res BH 1.5 MHz #UBH 5 MHz  #Sweep 10,06 ms (1008 prs)
= = - - Signal Track = = - - Signal Track|
Occupied Bandwidth Oce BW % Pur  98.00 % |lloy 0fil Occupied Bandwidth Occ BH % Pwr  99.00 7 |[loy 0ff
76.0096 MHz ® dB -26.00 dB 75.8257 MHz x dB  -26.00 dB
Transmit Freq Error 1.129 kHz Transmit Freq Error -137.438 kHz
% dB Bandwidth §1.398 MHz* % dB Bandwidth 30451 MHzx
|
99% Bandwidth 11ac_HT80 5.8 Low Ch 99% Bandwidth 11ac_HT80 5.8 Low Ch
3 Agilent 69:54:05 Sep 21, 2815 L Freq/Channel % Agilent 09:58:02 Sep 21, 2815 L Measure
| | ]
Th Freq  5.775 Oz Trig Trew || o Someer Fred Th Freq  5.775 Gz Trig Free Meas OFf
Occupied Bandwidth Averages: 100 I Occupisd Bandwidth Averages: 100 I
. 6955%%%%5%33 | | Channel Power
APY3.3(080515),J5, Conducted A i APY3.3(880515),J8, Conducted A
Ref 38 dBm Atten 3@ dB Stop Freq Ref 38 dBm Atten 30 dB
#3amp I I I I I #3amp I I I I I i
Log N I R 5.85500600 GHz| | |Lag T I — — Occupied BH
16 NS VRN USSR SN A0S 10 i oA I
4B/ e CF Step| 4B/ &
Dffst ¥ € 16. Mhz| | nfse > < ACP
102 [ glatiut] eyt f|Futo Man 1.2yl i LAy
dB - LA dB | [ I
} ] . } Freq Offset ] } } | Murti carrier
Center 5.775 00 Ghz Span 160 Mhz || & Hz Centsr 5.775 080 Ghz Span 160 Mz Power
#Res BH 1.5 MHz #UBH 5 MHz Sweep 1066 ms (1000 pts) #Res BH 1.5 MHz #YBH 5 MHz Sweep 1.B66 ms (1008 pts)

- - Signal Track = = Power Stat
Occupied Bandwidth Occ BH Z Pur 9960 % fy 0f4] Occupied Bandwidth Occ BH % Pur  99.00 % CCDF|
75.7661 MH=z ® dB -26.60 dB 75.7889 MH=z x dB -26.00 dB
Transmit Freq Error  -43.433 kHz Transmit Freq Error  -101.622 kHz IMO{Z

% dB Bandwidth 79.743 MHzx ® dB Bandwidth 79.643 MHz* v
| |
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

8.5. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1) (2) (3)

For the band 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. In addition, the maximum power spectral density shall not exceed 11 dBm in any
1 megahertz 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.

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. In addition, the maximum power
spectral density shall not exceed 11 dBm in any 1 megahertz 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.

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. However, fixed point-to-point U-NII devices operating in this band may employ transmitting
antennas with directional gain greater than 6 dBi without any corresponding reduction in
transmitter conducted power. Fixed, point-to-point operations exclude the use of point-to-
multipoint systems, omnidirectional applications, and multiple collocated transmitters
transmitting the same information. The operator of the U-NII device, or if the equipment is
professionally installed, the installer, is responsible for ensuring that systems employing high
gain directional antennas are used exclusively for fixed, point-to-point operations.
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

DIRECTIONAL ANTENNA GAIN

SISO

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

MiMO

5.15 - 5.35 GHz:

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.60 5.80 4.84

The TX chains are correlated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.60 5.80 7.78
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

5.47 = 5.725 GHz:

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The

directional gain is:
Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.40 5.30 4.45

The TX chains are correlated and the antenna gain is unequal among the chains. The

directional gain is:
Chain O [ Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.40 5.30 7.41

5.725 = 5.85 GHz:

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The

directional gain is:

Chain O | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.10 4.90 3.72

The TX chains are correlated and the antenna gain is unequal among the chains. The

directional gain is:

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.10 4.90 6.62
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

RESULTS
8.5.1. 802.11a MODE IN THE 5.2 GHz BAND
Antenna Gain and Limits
Channel | Frequency |Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 4.84 7.78 24.00 9.22
Mid 5200 4.84 7.78 24.00 9.22
High 5240 4.84 7.78 24.00 9.22
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 8.80 10.90 12.99 24.00 -11.01
Mid 5200 9.30 11.30 13.42 24.00 -10.58
High 5240 9.40 11.20 13.40 24.00 -10.60
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) dB)
Low 5180 -2.385 -0.498 1.67 9.22 -7.55
Mid 5200 -2.155 -0.298 1.88 9.22 -7.34
High 5240 -1.998 -0.225 1.99 9.22 -7.23

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

8.5.2.

Antenna Gain and Limits

802.11n HT20 MODE IN THE 5.2 GHz BAND

Channel | Frequency [Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 4.84 7.78 24.00 9.22
Mid 5200 4.84 7.78 24.00 9.22
High 5240 4.84 7.78 24.00 9.22
Duty Cycle CF (dB)| 0.13 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 9.70 11.70 13.82 24.00 -10.18
Mid 5200 9.80 11.80 13.92 24.00 -10.08
High 5240 9.40 11.40 13.52 24.00 -10.48
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -2.111 -0.114 2.14 9.22 -7.08
Mid 5200 -2.064 -0.090 2.17 9.22 -7.05
High 5240 -2.373 -0.305 1.92 9.22 -7.30

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

8.5.3.

Antenna Gain and Limits

802.11n HT40 MODE IN THE 5.2 GHz BAND

Channel | Frequency [Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5190 4.84 7.78 24.00 9.22
High 5230 4.84 7.78 24.00 9.22
Duty Cycle CF (dB)| 0.20 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 11.00 12.50 14.82 24.00 -9.18
High 5230 12.40 14.00 16.28 24.00 -7.72
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -4.346 -2.219 0.06 9.22 -9.16
High 5230 -2.139 -0.489 1.97 9.22 -7.25

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.

Page 53 of 293

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21746-E4V2

MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

802.11ac HT80 MODE IN THE 5.2 GHz BAND

8.5.4.
Antenna Gain and Limits
Channel | Frequency |Directional [ Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Mid 5210 4.84 7.78 24.00 9.22
Duty Cycle CF (dB)] 0.21  [Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 11.00 12.60 14.88 24.00 -9.12
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 -6.890 -5.178 -2.73 9.22 -11.95

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

8.5.5. 802.11a MODE IN THE 5.3 GHz BAND
Bandwidth, Antenna Gain and Limits
Channel | Frequency Min Directional | Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5260 18.42 4.84 7.78 23.65 9.22
Mid 5300 21.35 4.84 7.78 24.00 9.22
High 5320 21.35 4.84 7.78 24.00 9.22
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.50 16.20 18.44 23.65 -5.21
Mid 5300 14.50 16.20 18.44 24.00 -5.56
High 5320 14.10 15.70 17.98 24.00 -6.02
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 3.095 5.393 7.40 9.22 -1.82
Mid 5300 3.291 5.337 7.44 9.22 -1.78
High 5320 3.459 5.118 7.38 9.22 -1.84

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

8.5.6.

Bandwidth, Antenna Gain and Limits

802.11n HT20 MODE IN THE 5.3 GHz BAND

Channel | Frequency Min Directional | Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5260 18.79 4.84 7.78 23.74 9.22
Mid 5300 21.45 4.84 7.78 24.00 9.22
High 5320 21.68 4.84 7.78 24.00 9.22
Duty Cycle CF (dB)| 0.13 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.50 16.20 18.44 23.74 -5.30
Mid 5300 14.50 16.10 18.38 24.00 -5.62
High 5320 14.30 16.00 18.24 24.00 -5.76
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 3.042 5.186 7.39 9.22 -1.83
Mid 5300 3.310 5.454 7.65 9.22 -1.57
High 5320 3.498 4.908 7.40 9.22 -1.82

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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8.5.7.

Bandwidth, Antenna Gain and Limits

802.11n HT40 MODE IN THE 5.3 GHz BAND

Channel | Frequency Min Directional | Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5270 39.78 4.84 7.78 24.00 9.22
High 5310 39.48 4.84 7.78 24.00 9.22
Duty Cycle CF (dB)| 0.20 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 14.50 16.20 18.44 24.00 -5.56
High 5310 11.00 12.60 14.88 24.00 -9.12
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 0.217 2.342 4.62 9.22 -4.60
High 5310 -3.499 -1.546 0.80 9.22 -8.42

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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8.5.8.

Bandwidth, Antenna Gain, and Limits

802.11ac HT80 MODE IN THE 5.3 GHz BAND

Channel | Frequency Min Directional [ Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Mid 5290 81.67 4.84 7.78 24.00 9.22
Duty Cycle CF (dB)| 0.21 |Inc|uded in Calculations of Corr'd Power & PSD|
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 11.00 12.80 15.00 24.00 -9.00
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) dB)
Mid 5290 -6.223 -4.735 -2.20 9.22 -11.42

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

8.5.9. 802.11a MODE IN THE 5.5 GHz BAND

Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional | Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD

(MHz) (MHz) (dBi) (dBi) (dBm) @Bm)
Low 5500 21.25 4.45 7.41 24.00 9.59
Mid 5580 18.59 4.45 7.41 23.69 9.59
High 5700 21.09 4.45 7.41 24.00 9.59

Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd PSD

Output Power Results

Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 14.20 16.10 18.26 24.00 -5.74
Mid 5580 14.50 16.30 18.50 23.69 -5.19
High 5700 14.30 15.70 18.07 24.00 -5.93
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 2.764 4.335 6.63 9.59 -2.96
Mid 5580 3.006 4.676 6.93 9.59 -2.66
High 5700 3.354 4.837 7.17 9.59 -2.42

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

8.5.10.

Bandwidth, Antenna Gain, and Limits

802.11n HT20 MODE IN THE 5.5 GHz BAND

Channel | Frequency Min Directional | Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5500 21.71 4.45 7.41 24.00 9.59
Mid 5580 18.91 4.45 7.41 23.77 9.59
High 5700 21.81 4.45 7.41 24.00 9.59
Duty Cycle CF (dB)| 0.13 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 14.50 16.30 18.50 24.00 -5.50
Mid 5580 14.50 16.30 18.50 23.77 -5.26
High 5700 14.50 16.00 18.32 24.00 -5.68
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 2.404 4.258 6.57 9.59 -3.02
Mid 5580 2.975 4.710 7.07 9.59 -2.52
High 5700 3.018 4.573 7.01 9.59 -2.58

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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8.5.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional | Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5510 39.60 4.45 7.41 24.00 9.59
Mid 5550 39.72 4.45 7.41 24.00 9.59
High 5670 39.66 4.45 7.41 24.00 9.59
Duty Cycle CF (dB)| 0.20 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 11.30 13.50 15.55 24.00 -8.45
Mid 5550 14.50 16.30 18.50 24.00 -5.50
High 5670 14.30 15.80 18.12 24.00 -5.88
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 -3.483 -1.546 0.80 9.59 -8.79
Mid 5550 -0.203 1.583 3.99 9.59 -5.60
High 5670 0.258 1.777 4.29 9.59 -5.30

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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8.5.12.

Bandwidth, Antenna Gain, and Limits

802.11ac HT80 MODE IN THE 5.5 GHz BAND

Channel |Frequency Min Directional [ Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5530 81.67 4.45 7.41 24.00 9.59
Mid 5610 81.92 4.45 7.41 24.00 9.59
Duty Cycle CF (dB)| 0.21 Included in Calculations of Corr'd PSD
Output Power Results
Channel |Frequency| Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 11.30 13.30 15.42 24.00 -8.58
Mid 5610 14.50 16.40 18.56 24.00 -5.44
PSD Results
Channel |Frequency| Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 -6.217 -4.602 -2.11 9.59 -11.70
Mid 5610 -3.141 -1.309 1.09 9.59 -8.50

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.

Page 62 of 293

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H

FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

8.5.13. 802.11a MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency |Directional | Directional
Gain Gain
for Power for PSD
(MHz) (dBi) (dBi)
Low 5745 3.72 6.62
Mid 5785 3.72 6.62
High 5825 3.72 6.62
Limits
Channel | Frequency FCC IC Power FCC IC PSD
Power Power Limit PSD PSD Limit
Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm)
Low 5745 30.00 30.00 30.00 29.38 29.38 | 29.38
Mid 5785 30.00 30.00 30.00 29.38 29.38 | 29.38
High 5825 30.00 30.00 30.00 29.38 29.38 | 29.38
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 14.20 15.80 18.08 30.00 -11.92
Mid 5785 14.50 15.80 18.21 29.38 -11.17
High 5825 14.50 16.00 18.32 29.38 -11.06
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 0.331 1.777 4.12 29.38 -25.26
Mid 5785 1.111 2.639 4.95 29.38 -24.43
High 5825 1.059 2.681 4.96 29.38 -24.42

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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8.5.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency | Directional | Directional
Gain Gain
for Power | for PPSD
(MHz) (dBi) (dBi)
Low 5745 3.72 6.62
Mid 5785 3.72 6.62
High 5825 3.72 6.62
Limits
Channel | Frequency FCC IC Power FCC IC PPSD
Power Power Limit PPSD PSD Limit
Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm)
Low 5745 30.00 30.00 30.00 29.38 29.38 | 29.38
Mid 5785 30.00 30.00 30.00 29.38 29.38 | 29.38
High 5825 30.00 30.00 30.00 29.38 29.38 | 29.38
Duty Cycle CF (dB)| 0.13 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 14.50 16.00 18.32 30.00 -11.68
Mid 5785 14.50 15.90 18.27 30.00 -11.73
High 5825 14.50 15.80 18.21 30.00 -11.79
PPSD Results
Channel | Frequency | Chain O Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 0.528 1.878 4.40 29.38 -24.98
Mid 5785 0.763 2177 4.67 29.38 -24.71
High 5825 0.719 2.109 4.61 29.38 -24.77

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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8.5.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency | Directio | Directio
Gain Gain
for for
Power PPSD
(MHz) (dBi) (dBi)
Low 5755 3.72 6.62
High 5795 3.72 6.62
Limits
Channel | Frequency FCC IC Power FCC IC PPSD
Power | Power Limit PPSD PSD | Limit
Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm)
Low 5755 30.00 30.00 30.00 29.38 29.38 | 29.38
High 5795 30.00 30.00 30.00 29.38 29.38 | 29.38
Duty Cycle CF (dB)| 0.20 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 12.00 13.50 15.82 30.00 -14.18
High 5795 14.50 16.00 18.32 30.00 -11.68
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 -4.674 -2.843 -0.45 29.38 -29.83
High 5795 -2.453 -0.641 1.76 29.38 -27.62

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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8.5.16. 802.11ac HT80 MODE IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency | Directio | Directio
Gain Gain
for for
Power PPSD
(MHz) (dBi) (dBi)
Low 5775 3.72 6.62
Limits
Channel | Frequency FCC IC Power FCC IC PPSD
Power | Power Limit PPSD PSD | Limit
Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm)
Low 5775 30.00 30.00 30.00 29.38 29.38 | 29.38

Duty Cycle CF (dB)| 0.21 |Inc|uded in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5775 12.00 13.60 15.88 30.00 -14.12

PPSD Results

Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5775 -7.698 -5.996 -3.54 29.38 -32.92

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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8.5.17. 802.11a MODE STRADDLE CHANNEL 144 RESULTS

UNII-2C BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
144 5720 15.61 | 13.3000 4.45 7.41
Limits
Channel | Frequency FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
144 5720 22.93 22.24 28.24 22.24 9.59 11.00 9.59

Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain O [ Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 13.70 15.27 17.57 22.24 -4.67

PPSD Results

Channel | Frequency [ Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 3.007 4.534 6.85 9.59 -2.74
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

UNII-3 BAND

Bandwidth and Antenna Gain

Channel | Frequency | Directio | Directio
Gain Gain
for for
Power PPSD
(MHz) (dBi) (dBi)
144 5720 3.72 6.62
Limits
Channel | Frequency FCC IC Power FCC IC PPSD
Power | Power Limit PPSD PSD | Limit
Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) [ (dBm)
144 5720 30.00 30.00 30.00 29.38 29.38 | 29.38
Duty Cycle CF (dB)| 0.13 |Inc|uded in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 7.53 9.03 11.48 30.00 -18.52
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 0.045 1.422 3.93 29.38 -25.45

AVERAGE OUTPUT POWER (WHOLE FUNDAMENTAL)

Output Power Results

Channel [ Frequency | Chain O [ Chain 1 Total
Meas Meas Corr'd

Power | Power Power

(MHz) (dBm) | (dBm) (dBm)

144 5720 14.50 16.00 18.32
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
FCC ID: C3K1688

MODEL NUMBER: 1688

8.5.18. 802.11n HT20 MODE STRADDLE CHANNEL 144 RESULTS

UNII-2C BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
144 5720 15.61 13.88 4.45 7.41
Limits
Channel | Frequency FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
144 5720 22.93 22.42 28.42 22.42 9.59 11.00 9.59

Duty Cycle CF (dB)| 0.13 [Included in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain O [ Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 13.72 15.05 17.57 22.42 -4.85

PPSD Results
Channel | Frequency | Chain O [ Chain 1 Total

PPSD PPSD

Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 2.785 4.166 6.67 9.59 -2.92
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

UNII-3 BAND

Bandwidth and Antenna Gain
Channel | Frequency | Directio | Directio

Gain Gain
for for
Power PPSD
(MHz) (dBi) (dBi)

144 5720 3.72 6.62
Limits
Channel | Frequency | FCC IC Power FCC IC PPSD
Power | Power Limit PPSD PSD | Limit
Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm)
144 5720 30.00 30.00 30.00 29.38 29.38 | 29.38

Duty Cycle CF (dB)| 0.13 |Inc|uded in Calculations of Corr'd Power & PPSD

Output Power Results

Channel [ Frequency [ Chain 0 | Chain 1 Total Power | Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
144 5720 8.06 9.35 11.89 30.00 -18.11

PPSD Results

Channel | Frequency | Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
144 5720 -0.064 1.245 3.78 29.38 -25.60

AVERAGE OUTPUT POWER (WHOLE FUNDAMENTAL)

Output Power Results

Channel [ Frequency | Chain O [ Chain 1 Total
Meas Meas Corr'd

Power | Power Power

(MHz) (dBm) | (dBm) (dBm)

144 5720 14.50 15.90 18.27
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

8.5.19.

UNII-2C BAND

Bandwidth and Antenna Gain

802.11n HT40 MODE STRADDLE CHANNEL 142 RESULTS

Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
144 5710 34.62 33.19 4.45 7.41
Limits
Channel | Frequency FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
144 5710 24.00 24.00 30.00 24.00 9.59 11.00 9.59
Duty Cycle CF (dB)| 0.20 |Inc|uded in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5710 14.09 15.57 18.11 24.00 -5.89
PPSD Results
Channel | Frequency [ Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5710 -0.352 1.126 3.66 9.59 -5.93
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

UNII-3 BAND

Bandwidth and Antenna Gain

Channel | Frequency |Directional |Directional
Gain Gain
for Power | for PPSD
(MHz) (dBi) (dBi)
142 5710 3.72 6.62
Limits
Channel | Frequency FCC IC Power FCC IC PPSD
Power Power Limit PPSD PSD | Limit
Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) [ (dBm)
142 5710 30.00 30.00 30.00 29.38 29.38 | 29.38
Duty Cycle CF (dB)| 0.20 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 3.86 5.25 7.82 30.00 -22.18
PPSD Results
Channel | Frequency | Chain O Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 -3.489 -1.837 0.63 29.38 -28.75

AVERAGE OUTPUT POWER (WHOLE FUNDAMENTAL)

Output Power Results

Channel [ Frequency [ Chain O | Chain 1 Total
Meas Meas Corr'd

Power | Power Power

(MHz) (dBm) | (dBm) (dBm)

142 5710 14.50 16.00 18.32
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

8.5.20. 802.11ac HT80 MODE STRADDLE CHANNEL 138 RESULTS

UNII-2C BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
138 5690 75.60 72.90 4.45 7.41
Limits
Channel | Frequency FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
138 5690 24.00 24.00 30.00 24.00 9.59 11.00 9.59

Duty Cycle CF (dB)| 0.21 [Included in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 14.04 15.62 18.12 24.00 -5.88

PPSD Results

Channel | Frequency [ Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 -3.516 -1.959 0.55 9.59 -9.04
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

UNII-3 BAND

Bandwidth and Antenna Gain

Channel | Frequency | Directio | Directio
Gain Gain
for for
Power PPSD
(MHz) (dBi) (dBi)
138 5690 3.72 6.62
Limits
Channel | Frequency FCC IC Power FCC IC PPSD
Power | Power Limit PPSD PSD | Limit
Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) [ (dBm)
138 5690 30.00 30.00 30.00 29.38 29.38 | 29.38
Duty Cycle CF (dB)| 0.21 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 0.00 1.36 3.95 30.00 -26.05
PPSD Results
Channel | Frequency [ Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 -7.163 -5.958 -3.30 29.38 -32.68

AVERAGE OUTPUT POWER (WHOLE FUNDAMENTAL)

Output Power Results

Channel [ Frequency | Chain O [ Chain 1 Total
Meas Meas Corr'd

Power | Power Power

(MHz) (dBm) | (dBm) (dBm)

138 5690 14.50 15.90 18.27
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

8.5.21. PSD PLOTS

PSD 11a_5.2 Chain 0 Mid Ch

PSD 11a_5.2 Chain 1 Mid Ch

%- Agilent 16:37:47 Oct 14, 2015

R T |Freg/Channel Agilent 16:36:46 Oct 14, 2015 R T |FregiChannel
AFv3.5(092315) JW, Conducted B Mkr1 5.198 20 GHz Certer F AFv3.5(092315).JW, Conducted B Mkr1 5.196 45 GHz Certer F
E erter Freq i erter Freq
Rei 20 dBm Atten 20 dB 2.155 dBm 520000000 GHz Rel 20 dBm Atten 20 dB 0.298 dBm 5.20000000 GHz
#Avg #Avg
Log Log
10 Stait Freq 10 . Stant Freq
dB/ 1 5.17500000 GHz dB/ o 5.17500000 GHz
Offst © Ofist
11.1 1.1
dB Siop Freq dB Stop Freg
£.22500000 GHz 522500000 GHz
CF Step CF &lep
5.00000000 MHz 5.00000000 MHz
#PAvg Auto Man #PAvg Auto Man
100 100
W1 52 Freq Cliset W1 52 Freq Cifset
53 FSt— 0.00000000 Hz 53 FS 0.00000000 Hz
AR} AA
n(i): aff): .
FTun Signal Track FTun Signal Track
Swp On cf Swp On cof
Center 5.200 00 GHz Span 50 MHz Center 5.200 00 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (1001 pts) #Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (1001 pis)

PSD 11a_5.3Chain 0 Mid Ch

PSD 11a_5.3 Chain 1 Mid Ch

Agilent 15:14:53 Sep 18, 2615 L Freq/Channel Agilent 15:14:62 Sep 18, 2615 L Freq/Channel
APw3.3(888515),J3, Conducted A Mkr2 5.298 85 GHz APY3.3(888515),J5, Conducted A Mkr2 5.382 48 GHz
Ref 30 dBm Atten 38 dB 3.291 dbm ||  SeNter Freal | g g upy Rtten 30 dB 5.337 dbm ||  Center Freq
+Fvg 5. GHz #Ava 5. GHz
Log Log
18 StartFreq 18 Start Freq
dB/ 527580008 GHz dB/ 5.27560808 GHz
Offst F Offst o
111 e 111
dE Stop Freq 4B Stop Freq
532500008 GHz 5.32560800 GHz
CF Step| CF Step|
5. MHz 5. MHz
i ) | e iy
HL 52 Freq Offset, HL 52 | Freq Offset,
53 F . Hz S3 FSL. . Uz
AR AR |I—
£f: £fn
(i Signal Track th Signal Track
FTun e FTun o oFF
Swp n =] Swp 1 n =
f
Center 5.300 89 GHz Span 58 MHz Center 5.300 00 GHz Span 50 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 pts) #Res BH 1 MHz #YBH 3 MHz Sweep 20 ms (1081 pts)

PSD 11a_5.5 Chain 1 Mid Ch

PSD 11a_5.5 Chain 0 Mid Ch

Agilent 18:07:29 Sep 21, 2015 L Freq/Channel & Agilent 16:09:37 Sep 21, 2615 L Freg/Channel
APY3.3(080515),J5, Conducted A Mkr2z 5.576 75 GHz APY3.3(880515),J8, Conducted A Mkr2 5.582 46 GHz
Ref 30 dEn Atten 30 dB 3006 dbn || . CeNter Fredl | lp.¢ 5 gy ftten 30 dB 4.676 den ||  Center Freq
55 GHz 5.5 GHz
#Fvg #Avg
Log Lag
18 StartFreq 1 Start Freq
dB/ 5.55500008 GHz dB/ 5.55500808 GHz
Dffst 2 Offst z
112 < 11.2
a4 Stop Freq 48 Stop Freq
560500008 GHz 5.60500008 GHz
CF Step| CF Step|
5. MHz 5. MHz
#PRug Lm Man #PAvg M Man
198 188 F
L 52 Freq Offset HLo52 | Freq Dffset
S3 R [ He] $3 FS a. Hz]
AR AA |I—
£ Signal Track Edhx Signal Track
FTun FTun
Swp n Of] Sup | on i
|
Center 5.580 66 GHz Span 58 MHz Center 5.580 B8 GHz Span 58 MHz
#Res BH 1 MHz +UBH 3 MHz Sweep 20 ms (10601 prs) #Res BH 1 MHz #BH 3 MHz Sween 20 ms (1001 pts)
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

PSD 11a_5.8 Chain 0 Mid Ch

PSD 11a_5.8 Chain 1 Mid Ch

3 Agilent 11:18:43 Sep 21, 2015 L Freq/Channel Agilent 11:21:55 Sep 21, 2615 L Freq/Channel
APv3.3(888519),J3, Conducted A Mkr2 5.781 95 GHz] Center Freq APv3.3(8885193,J8, Conducted A Mkr2 5.781 28 GHz Center Freq
E;i;@ dBm Atten 3@ dB 1.111 dBm 5 76500000 Gl 5’3593@ dBm Atten 39 dB 26338 dBm 579500200 Gl
Log Log
16 StartFreq 10 Start Freq
dB/ 576080008 GHz dB/ 5.76000800 GHz
Offst 2 Offst é
ﬁé‘z = Stop Freq ééz Stop Freq
5.81080008 GHz 5.51000800 GHz
CF Step| CF Step|
MHz 5. MHz
#PRug Futo Man #PAvg Auta Man
168 189 i —
HL 52 Freq Offset, HL 52 Freq Offset,
s3 F X = S3 FS 8. Hz|
AR AA II—
£ £0f
F%jn Signal Track F'I('u)n | Signal Track
On Off] On Off
Swp =] Swp 1 =
I
Center 5.785 0@ GHz Span 58 MHz Center 5.785 00 GHz Span 50 MHz
#Res BH 518 kHz #UBH 1.5 MHz Sweep 20 ms (1001 pts) #Res BH 518 kHz #YBH 1.5 MHz Sweep 20 ms (1081 pts)
| |
PSD 11n_HT20 5.2 Chain 0 Mid Ch PSD 11n_HT20 5.2 Chain 1 Mid Ch
e Agilent 16:27-57 Oct 14, 2015 R T |Freg/Channel i Agllent 16:28:57 Oct 14, 2015 R T |Freg/Channel
AF13.5(092315).JW, Conducted B Mki1 5.196 25 GHz Certer F AFY3.5(092315).JW, Conducted B Mkr1 5.197 20 GHz Certer F
i erter Freq )} erter Freq
;1:1 20 dBm Atten 20 dB 2064 dBm_f| o e :::1 20 dBm Atten 20 dB 0.090 dBm || o
9 vg
Log Log
10 Stait Freq 10 N Start Freg
dB/ = 517500000 GHz dB/ P 517500000 GHz
Ofst < Offst
1.1 141
dB Stop Freq B Stop Freq
5.22500000 GHz 522500000 GHz
CF Step CF Step
£.00000000 MHz 5.00000000 MHz
o’ I T e wm
W1 52 Freq Citset W1 S2i Freq Gitset
S3 F§ 0.00000000 Hz S3 FS— —|| 000000000 Hz
AA| AA|
aff): _ afl):
FTun Signal Track FTun Signal Track
Swp On cf Swp On ¢t
Center 5.200 00 GHz Span 50 MHz Center 5.200 00 GHz Span 50 MHz
#Res BW 1 MHz #UVBW 3 MHz Sweep 20 ms (1001 pts) #Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (1001 pis)
| |
PSD 11n_HT20 5.3 Chain 0 Mid Ch PSD 11n_HT20 5.3 Chain 1 Mid Ch
i Aglent 15:21:38 Sep 18, 2015 L Freq/Channel % Agilent 15:24:32 Sen 18, 2015 L Freq/Channel
APv3.3(880519),J%, Conducted A Mkrz 5.298 58 GHz ¢ F APv3.3(888519),JS, Conducted A Mkr2 5.382 36 GHz| ¢ F
Ref 30 dBn Atten 38 dB 3.310 dbn ||  CENter Freq Ref 30 cBm Atten 30 dB 5454 dgn || Center Freq
¥hvg 5. GHz “fvg s. GHz
Lag Log
1 StartFreq 18 Start Freq
dB/ 5.27500009 GHz| dB/ 5.27568808 GHz|
Offst F Offst &
113 @ 113
4B Stop Freq 4B Stop Freq
5.32500009 GHz| 5.32500808 GHz|
CF Step CF Step|
5. MHz 5. MHz
#Phvg Auta Man #PAvg Futo Man
168 168
HLos2 Freq Offset L 52 Freq Offset]
83 FS a. Hz B 0. Hz
AR AA
£0fn £
;%u)n Signal Track F%u)n Signal Track|
Swp on Off Swp on O
Center 5.300 60 GHz Span 58 MHz Center 5.300 86 GHz Span 58 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 20 ms (1801 pts) #Res BH 1 MHz #WBH 3 MHz Sweep 20 ms (1901 pts)
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID:

C3K1688

PSD 11n_HT20 5.5 Chain 0 Mid Ch

PSD 11n_HT20 5.5 Chain 1 Mid Ch

o Agilent 18:27:18 Sep 21, 2015 L Freq/Channel 4% Agilent 18:21:32 Sep 21, 2815 L Freq/Channel
APy3.3(880515),J3, Conducted A Mkrz 5.578 25 GHz APY3.3(088515),J3, Conducted A Mkr2 5.577 15 GHz
Ref 30 dEn Riten 30 dB 2.975 4B ||  Center Freqf | fp.; 35 4pn Atten 30 dB 4710 den || - Center Freq
¥ug 5. GHz, “hvg S. GHz
Log Log
10 Start Freq 16 Start Freq
dB/ 5.555000080 GHz dB/ 5.55500088 GHz
Offst 2 Offst &
éé’z Stop Freq ééz Stop Freq|
5.60500009 GHz| 5.60560900 GHz|
CF Step CF Step|
5. MHz 5. MHz
#PPug [Futo Man #PFvg |Futo Man
106 o0 |
HL 52 | Freq foset HL 52 Freq Offset|
$3 FS 53 F 8 i
AR |I— AR
E;L)n | Signal Track ﬁfu)n Signal Track
Sup | on Swp n Ui
]
Center 5.580 00 GHz Span 50 MHz Center 5.580 00 GHz Span 50 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 prs) #Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 pts)
| |
PSD 11n_HT20 5.8 Chain 0 Mid Ch PSD 11n_HT20 5.8 Chain 1 Mid Ch
% Aglent 11:41:59 Sep 21, 2015 L Freg/Channel Agilent 11:39:29 Sep 21, 2615 L Freg/Channel
APY3.3(8508515),J%5, Conducted A Mkre 5.783 8@ GHz| Center Freq APw3.3(888515),J3, Conducted A Mkr2 5.781 30 GHz| Center Freq
5’3393@ dBm Atten 38 dB 8.763 dBm 578500000 Clls 55393@ dBm Atten 38 4B 2.177 dBm 576500000 Gl
Lag Log
1@ Start Freq 18 Start Freq
dB/ 5.76000009 GHz| dB/ 5.76000808 GHz|
Offst 2 0ffst 2
@
112 o ) stopFreq| | |57 Stop Freq
5.81000000 GHz 5.51000000 GHz
CF Step CF Step|
WPhg g5. T"Hz “Phiva o TIHZ
t t
169 (Hutn = | |100 I =
HL 52 Freq Dffset WL 52 Freq Dffset|
$3 FS 0.00000008 Hz S3F 0. He|
AR AA
£ £(fx
F'I('u)n Sighal Track F'(Fu)n Signal Track]
Swp 1 On 0t} Swp On Of
Center 5.785 80 GHz Span 58 MHz Center 5.785 B0 GHz Span 58 MHz
#Res BH 510 kHz #UBH 1.5 MHz Sweep 20 ms (1001 pts) #Res BH 518 kHz #BH 1.5 MHz Sweep 20 ms (1891 pts)

PSD 11n_HT40 5.2 Chain O Low Ch

PSD 11n_HT40 5.2 Chain 1 Low Ch

#Res BH 1 MHz #YBH 3 MHz

Sweep 26 ms (1061 prs)

A Agilent 15:08:31 Sep 18, 2015 L Freq/Channel % Agilent 15:09:14  Sep 18, 2615 L Freq/Channel
APY3.3(8808515),J8, Conducted A Mkrz 5.185 8 GHz APw3.3(88B515),J3, Conducted A Mkr2 5.183 98 GHz
Ref 30 dBn Rtten 30 dB -4.346 dbn || CeNterFreql | g csq gy Atten 30 dB 2219 den ||  Genter Freq
Whvg st He shvg 51 Hz
Log Log
1 StartFreq 18 Start Freq
dB/ 5.14800088 GHz| dB/ 5.16560800 GHz]
Offst Offst
éé‘l 2 Stop Freq éél & Stop Freq|
5.24000009 GHz| 521568906 GHz]
CF Step CF Step
10. MHz 5. MHz]
™7 | e T
L2 Freq Offset HL 52 Freq Offset]
83 FS a. He] s3F [ He]
AR AA
£ . £ .
i Signal Track| i Signal Track
FTun FTun
Sup on Off Swp on Off
Center 5.199 @ GHz nan 1080 MHz Center 5.190 00 GHz Span 50 MHz

#Res BH 1 MHz #YBH 3 MHz Sweep 20 ms (1001 pts)
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
PSD 11n_HT40 5.3 Chain 0 Low Ch PSD 11n_HT40 5.3 Chain 1 Low Ch
= Agilent 15:31:00 Sep 18, 2015 L Freq/Channel 4% Agilent 15:30:06 Sep 18, 2815 L Freq/Channel
APy3.3(880515),J3, Conducted A Mkrz 5.275 2 GHz Center Freq APw3.3(888515),J5, Conducted A Mkr2 5.275 15 GHz Center Freq
Es:;@ dBm Atten 38 dB 0.217 dBm © 27000006 GHa 5;393@ dBm Atten 30 dB 2.342 dBm 537060000 GHa
Log Log
10 Start Freq 16 Start Freq
dB/ 5.220000080 GHz dB/ 5.24560088 GHz
Offst N Offst 2
éés . Stop Freq éég Stop Freq|
5.32000008 GHz| 5.295600900 GHz]
CF Step CF Step|
18. MHz 5. MHz
#PPug [Futo Man #PFvg |Futo Man
106 F 198
HL 52 | Freq foset HL 52 Freq Offset|
$3 FS | 53 F 8 i
AR |I— AR
E;L)n | Signal Track ﬁfu)n Signal Track
Sup | on Swp n Ui
]
Center 5.270 @ GHz Span 100 MHz Center 5.270 00 GHz Span 50 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 prs) #Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 pts)
| |
PSD 11n_HT40 5.5 Chain 0 Mid Ch PSD 11n_HT40 5.5 Chain 1 Mid Ch
% Aglent 10:46:31 Sep 21, 2015 L Freg/Channel Agilent 18:55:85 Sep 21, 2615 L Freg/Channel
APY3.3(8508515),J%5, Conducted A Mkré 5.555 & GHz Center Freq APw3.3(888515),J3, Conducted A Mkr2 5.554 6 GHz Center Freq
ESLS@ dBm Atten 38 dB -8.283 dBm 5 CC000000 Clls 55393@ dBm Atten 38 4B 1.583 dBm 5 CEERBA00 i
Lag Log
1@ Start Freq 18 Start Freq
dB/ 5.5 GHz dB/ 5.5 GHz
Offst . 0ffst N
éé.z & Stop Freq ﬁéz & Stop Freq|
5.60000000 GHz 5.60000000 GHz
CF Step CF Step|
WPhg Hl@. TﬂHZ “Phiva Rl@. r;I’IHz
t t
100 =a Sl |fue il
HL 52 | Freq 0ffset WL 52 Freq Dffset|
S3 FS M a. 53 F B. Hzl
An |I— AA
£ £(fx
th) Signal Track ) Signal Track|
FTun FTun o ot
Swp 1 On Swp n =]
|
Center 5.556 @ GHz pan 108 MHz Center 5.550 B GHz pan 188 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 pts) #Res BH 1 MHz #BH 3 MHz Sweep 20 ms (1891 pts)
| |
PSD 11n_HT40 5.8 Chain 0 Low Ch PSD 11n_HT40 5.8 Chain 1 Low Ch
X Agilent 11:57:06 Sep 21, 2015 L Freq/Channel % Agilent 11:53:30 Sep 21, 2615 L Freq/Channel
APY3.3(8808515),J8, Conducted A Mkrz 5.758 65 GHz APw3.3(88B515),J3, Conducted A Mkr2 5.752 508 GHz
Ref 30 dBn Rtten 30 dB -4.740 dbn || CeNterFreql | g c5p gy Atten 30 dB -2.343 den || Center Freq
Whvg 5.75500008 GHz shvg 55 GHz
Log Log
1 StartFreq 18 Start Freq
dB/ 5.73000009 GHz| dB/ 573000000 GHz]
Offst Offst
éé‘z 2 Stop Freq é%;z & Stop Freq
5.78000009 GHz| 578000008 GHz]
CF Step CF Step
5. MHz 5. MHz]
#PAvg Auta Man #PAvg Futo Man
180 160
L2 Freq Offset HL 52 Freq Offset]
83 FS a. He] s3F [ He]
AR AA
£ . £ .
;;u)n Signal Track F%u)n Signal Track|
Sup on Off Swp on Off
Center 5.755 00 GHz Span 50 MHz Center 5.755 00 GHz Span 50 MHz
#Res BH 518 kHz #4YBW 1.5 MHz Sweep 26 ms (1061 prs) #Res BH 518 kHz #YBH 1.5 MHz Sweep 20 ms (1001 pts)
|
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
PSD 11ac_HT80 5.2 Chain 0 Low Ch PSD 11ac_HT80 5.2 Chain 1 Low Ch
# Agilent 89:15:49 Sep 21, 2015 L Freq/Channel 4% Agilent B3:20:57 Sep 21, 2815 L Freq/Channel
APy3.3(880515),J3, Conducted A Mkrz 5.197 8 GHz Center Freq APw3.3(888515),J5, Conducted A Mkr2 5.196 4 GHz Center Freq
Es:;@ dBm Atten 38 dB -6.890 dBm © 21000006 GHa 5;693@ dBm Atten 30 dB -5.178 dBm 531080000 GHa
Log Log
10 Start Freq 16 Start Freq
dB/ 5.11906080 GHz dB/ 5.11060688 GHz
Offst Offst
11.2 11.2
48 Stop Freq a4 Stop Freq|
S 5.310006008 GHz| L 5.31900900 GHz]
CF Step CF Step|
20. MHz 24, MHz
#PPug [Futo Man #PFvg |Futo Man
106 F 198
HL 52 | Freq Offset HL 52 Freq Offset|
83 FS 8. Hz| S3 F X Hz|
AR L AR
E;L)n | Signal Track ﬁfu)n Signal Track
Sup | on Off] Swp n Ui
Center 5.218 @ GHz Span 200 MHz Center 5.210 8 GHz Span 200 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 prs) #Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 pts)
| |
PSD 11ac_HT80 5.3 Chain 0 Low Ch PSD 11ac_HT80 5.3 Chain 1 Low Ch
% Aglent 83:28:44 Sep 21, 2015 L Freg/Channel Agilent 89:25:59 Sep 21, 2015 L Freg/Channel
APY3.3(8508515),J%5, Conducted A Mkre 5.278 & GHz APw3.3(888515),J3, Conducted A Mkr2 5.281 2 GHz
Ref 30 dBn Ritten 30 dB 6,223 dbm || CENter Freal | g ¢35 gy Atten 30 dB 4735 dem || Genter Freq
¥vs 5. GHz “fva . Gz
Lag Log
1@ Start Freq 18 Start Freq
dB/ 5.19800009 GHz| dB/ 5.19008808 GHz|
Offst Offst
éé.z > Stop Freq ﬁéz Stop Freq
<& 5.39000000 GHz & 5.39000000 GHz
CF Step CF Step|
WPhg 2. TﬂHZ “Phiva RZ@. P;I"Hz
100 (Hutn | e I =
HL 52 | Freq Dffset WL 52 Freq Dffset|
$3 FS a. He| S3F 0. He|
An [ A
£ ] £(fx
F'I('u)n | Signal Track F'(Fu)n Signal Track
Swp 1 On 0t} Swp On Of
Center 5.296 @ GHz nan 208 MHz Center 5.290 B GHz pan 2080 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 pts) #Res BH 1 MHz #BH 3 MHz Sweep 20 ms (1891 pts)
| |
PSD 11ac_HT80 5.5 Chain 0 Low Ch PSD 11ac_HT80 5.5 Chain 1 Low Ch
X Agilent 89:41:16  Sep 21, 2015 L Freq/Channel % Agilent 89:36:44  Sep 21, 2615 L Freq/Channel
APY3.3(8808515),J8, Conducted A Mkr2 5.542 6 GHz APw3.3(88B515),J3, Conducted A Mkr2 5.518 6 GHz
Ref 30 dBn Rtten 30 dB ~6.217 dn ||  CENErFreal | Igof 30 o Atten 30 dB -4.662 den || Center Freq
WAvg . H #Avg 5.5 Hz|
Log Log
1 StartFreq 18 Start Freq
dB/ 5.43000009 GHz| dB/ 543000000 GHz]
Offst Offst
éé‘z = Stop Freq é%;z Stop Freq
3 5.63000009 GHz| Q 5.63000006 GHz|
CF Step CF Step
20. MHz 20. MHz]
™ | e ™
L2 Freq Offset HL 52 Freq Offset]
83 FS a. He] s3F [ He]
AR AA
£ . £ .
;;u)n Signal Track F%u)n Signal Track|
Sup on Off Swp on Off
Center 5.530 @ GHz nan 2080 MHz Center 5.530 8 GHz pan 200 MHz
#Res BH 1 MHz #YBW 3 MHz Sweep 26 ms (1061 prs) #Res BH 1 MHz #YBH 3 MHz Sweep 20 ms (1001 pts)
|
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
PSD 11ac_HT80 5.8 Chain 0 Low Ch PSD 11ac_HT80 5.8 Chain 1 Low Ch
# Agilent 89:56:82 Sep 21, 2015 L Freq/Channel 4% Agilent 18:00:17 Sep 21, 2815 L Freq/Channel
APy3.3(880515),J3, Conducted A Mkrz 5.782 6 GHz Center Freq APY3.3(088515),J3, Conducted A Mkr2 5.762 4 GHz Center Freq
Es:;@ dBm Atten 38 dB -7.698 dBm £ 77500008 GHa 5;393@ dBm Atten 30 dB -5.996 dBm 577580000 GHa
Log Log
10 Start Freq 16 Start Freq
dB/ 5.675000080 GHz dB/ 5.67500088 GHz
Offst Offst
éé’z Stop Freq ééz = Stop Freq|
& 5.57500009 GHz| < 5.87500900 GHz]
CF Step CF Step|
20. MHz 24, MHz
#PPug [Futo Man #PFvg |Futo Man
106 F 198
HL 52 | Freq Offset HL 52 Freq Offset|
S3 FS . Hz S3 F . Hz]
AR L AR
E;L)n | Signal Track| ﬁfu)n Signal Track
Sup | on Off] Swp n Ui
Center 5.775 @ GHz Span 200 MHz Center 5.775 0§ GHz Span 200 MHz
#Res BH 510 kHz #UBH 1.5 MHz Sweep 20 ms (1001 prs) #Res BH 518 kHz #YBH 1.5 MHz Sweep 20 ms (1001 pts)
|
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
Power & PSD 11a Chain 0 Ch144 UNII-2C Power & PSD 11a Chain 1 Ch144 UNII-2C
% Agilent 17:00:28 Mov §, 2015 L Measure 3 Agilent 17:16:46 Nov 9, 2015 L Measure
APv3.6(1623151, M, Conducted B Mkr2 5.715 48 GHz APY3.6(162315),JH, Conducted B MkrZ 5.716 55 GHZ
Ref 20 dBm Atten 20 dB 3.007 dBm Meas Off Ref 28 dBm Atten 20 dB 4534 dBm Meas Off
#Avy #Fvg R
Log > Log 3 |
10 Channel Power 10 Channel Power
dB/ dB/ s
Offst b 0ffst ©
11.4 s [
dB Occupied BW dB Occupied BH
ACP ACP
#PAvg #PAvg
Start 5.695 0 GHz Stop 5.745 80 GHz A Start 5.695 00 GHz Stop 5.745 90 GHz A
#Res BH 1 MHz WUBH 3 MHz Sweep 20 ms (1001 prs) || UMM c;gug #Res BH 1 MHz #UBH 3 MHz Sweep 20 mo (1001 prsy || T Cg;;:::
Marker  Trace Type X Axis Anplitude Marker  Trace Type ¥ Fis Anplitude
1R [&§) Freq 5.789 39 GHz -22.87 dBm 1R 1) Freq 5.789 34 GHz -19.48 dBn
1 [«H) Fi 15.61 MH 13.70 dB 1 (&5 F 15.66 MH. 15.27 dBi
; (&) F[ES 5.718 4@ EH; 3.61 dB: Powerc%tDaFt 2ﬂ (&5 F:E 5.716 55 GH; 4.53 dEx PowercSctDaFt
More| More|
10of 2 10af2
| |
Power 11a Chain 0 Ch144 UNII-3 Power 11a Chain 1 Ch144 UNII-3
# Agilent 17:01:23 Nov 9, 2015 L Measure 5 Agilent 17:01:23 Nov 9, 2015 L Measure
APv3.6(1623157,0H, Canducted B a Mkl 5.61 MHZ] APY3.6(182315),J4, Conducted B 2 Mirl 5.61 MHz
Ref 20 dBm Atten 20 dB Band Pur  7.532 dBn Meas OFff Ref 28 dBn Atten 20 dB Band Py 7.532 dBm Meas Off
#Avg T #Avg [
Log 1R Log 1R |
10 Channel Power 10 Channel Power
dB/ 4B/
OFfst 5 Dffst 5
11.4 1.4
dB Occupied BW dB Occupied BW
ACP ACP
#PAvy #PAvg
Start 5.695 00 GHz Stop 5.745 60 BHz A Start 5.695 60 GHz Stop 5.745 00 GHz A
#Res BH 1 MHz WEH 3 MHz Sweep 20 s (1001 prs) || UM c;;:::: #Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 prsy || T c:;‘r.;g
Marker  Trace Type % Axiz Anplitude Marker  Trace Type ¥ Axis Anplitude
1R [«H) Freq 5.725 8@ GHz 2.61 dBm 1R (&5 Frag 5.725 B0 GHz 2.61 dBm
la (&5 Freg 5.61 MHz 7.53 dBm Power Stat| 1a 1y Freg 5.61 MHz 7.53 dBm Power Stat
CCDF]
More More
1of 2 1of 2
| |
PSD11a Chain 0 Ch144 UNII-3 PSD 11a Chain 1 Ch144 UNII-3
¥ Agilent 17:02:22 Now 9, 2015 L Measure 3 Agilent 17:11:44 Now 9, 2015 L Measure
APv3.6(182315), M, Conducted B Mkr2 5.726 38 GHz APY3.6(182315),JH, Conducted B Mkrz 5.725 15 GHZ
Ref 20 dBm Atten 20 dB 5.045 dBm Meas Dff Ref 28 dBn Atten 20 dB 1.422 dBm Meas Off
#Avy #Fvg
L L
Lo iz T s |
B/ Channel Power dB/ Channel Power
Offst s Offat ]
1.4 ° 1.4
& || occupied BH dB Occupied BH
ACP ACP
#PAvg #PAvg
Start 5.695 0 GHz Stop 5.745 80 GHz e Start 5.695 00 GHz Stop 5.745 90 GHz e
#Res BH 510 kHz WEN LS MMz Sweep 20 me (100 prs) || IO c;;ug #Res BM 510 kHz WEN LS MMz Sweep 20 mo (1001 prsy || T Cg;;:::
Markar  Trace Typa ¥ Axiz Amplitude Markar  Trace Type ¥ iz Anplitude
1 [&§) Freq 5.725 6@ GHz -8.687 dBm 1 1) Freq 5.725 BH GHz 1.36 dBm
2 (&5 F 5.726 38 GH .85 dB 2 1> Fi 5.725 15 GH; 1.42 dBi
3 (&) F:z: 5.738 61 EH; -25.45 dB: Powerc?:tDaFt 3 (&5 F::g 5.730 BB GHz -24.22 dEx Power Stat
More| More|
1of 2 10f2
| |
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

Power & PSD 11n HT20 Chain 0 Ch144 UNII-2C Power & PSD 11n HT20 Chain 1 Ch144 UNII-2C
% Agilent 17:38:49 Mow 8§, 2015 L Measure 3% Agilent 17:48:82 Nov 9, 2015 L Measure
FP3.6(182315,0H, Conducted B Mkr2 5.718 45 GHz AP3.6(162315),0W, Conducted B Mkr2 G.716 45 GHz
Ref 20 dEm Atten 20 dB 2.785 dBm Meas OFf Ref 20 dBn ftten 20 dB 4166 dBm Meas Off
#Avy #Fvg
Log F Lag 5
16 10
B/ m Channel Power dB/ N Channel Power
Offst Offst <
1.4 11.4
dB Occupied BW dB Occupied BH
ACP| ACP|
#PAvg #PAvg
Start 5.695 00 GHz Stop 5.745 00 GHz A Start 5.695 00 Ghz Stop 5.745 00 GHz A
#Res BH 1 MHz WUBH 3 MHz Sweep 20 ms (1001 prs) || UMM c;gug #Res BH 1 MHz #UBH 3 MHz Sweep 20 mo (1001 prsy || T Cg;;:::
Marker  Trace Type R Axis Anplitude Marker  Trace Type ¥ finis Anplitude
[&§) Freq 5.789 24 GHz -21.28 dBm 1R 1) Freq 5.789 349 GHz -19.84 dBn
1 [«H) Fi 15.76 MH 13.72 dB 1 (8] F 15.61 MH; 15.85 dB
; (&) FIES £.718 45 EH; 2.79 dB: Powerc?:tDaFt 2ﬂ (8] F:E S.716 45 GH; 4.17 dEx PowercsctDaFt
More| More|
1of 2 1of2
| |
Power 11n HT20 Chain 0 Ch144 UNII-3 Power 11n HT20 Chain 1 Ch144 UNII-3
# Agilent 17:39:36 Nov 9, 2015 L Measure 5 Agilent 17:48:57 MNov 9, 2015 L Measure
FPu3.6(102315),00, Conducted B a Mkl 5.76 Mz FPY3.B(102315),0W, Conducted B a Mkrl 5.61 Mz
Ref 20 dBm Atten 20 dB Band Pur  8.057 dBm Meas Off Ref 20 dBm Atten 20 dB Band Pur  9.347 dBm Meas Off
#vg T #fvg T
Log 1R Log 1R
Le Channel P 10 Channel P
4B/ annel Power dB/ . annel Fower|
OFfst by Dffst o
114 11.4
dB Occupied BW dB Occupied BW
ACP| ACP|
#PAvy #PAvg
Start 5.695 00 GHz Stop 5.745 60 GHz A Start 5.695 00 GHz Stop 5.745 00 GHz A
#Res BH 1 MHz WEH 3 MHz Sweep 20 s (1001 prs) || UM c;;:::: #Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 prsy || T c:;‘r.;g
Marker  Trace Type R Axiz Anplitude Marker  Trace Type ¥ fixis Anplitude
[«H) Freq C.725 8@ GHz 2.58 dBm 1R (8] Freg S.725 B8 BHz 3.92 dBn
la (&5 Freg 5.76 MHz 8.66 dBm Power Stat| 1a 1y Freg 5.61 MHz 9,35 dBm Power Stat
CCDF CCDF
More More
1of 2 1of2
| |
PSD 11n HT20 Chain 0 Ch144 UNII-3 PSD 11n HT20 Chain 1 Ch144 UNII-3
¥ Agilent 17:48:13 Now 9, 2015 L Measure 3 Agilent 17:49:44 Now 9, 2015 L Measure
FPv3.6(182315),0H, Conducted B Mkr2 5.725 05 GHz AP 3.6(162315),JH, Conducted B Mkr2 5.725 80 GHz
Ref 20 dBm Atten 20 dB ~0.064 dBm Meas Off Ref 20 dBm Atten 20 dB 1.245 dBm Meas Off
#Avy [ #Fvg
Log Log
10 T j Channel Power 10 Channel Power
B/ dB/
Offst s Dffst i
114 k4 11.4
dB Occupied BW & [ Occupied BH
ACP| ACP|
#PAvg #PAvg
Start 5.695 00 GHz Stop 5.745 00 GHz A Start 5.695 00 Ghz Stop 5.745 00 GHz A
#Res BH 510 kHz WEN LS MMz Sweep 20 me (100 prs) || IO c;;ug #Res BM 510 kHz WEN LS MMz Sweep 20 mo (1001 prsy || T Cg;;:::
Markar  Trace Typa ¥ Axis Amplituda Marker  Trace Typa ¥ fixis Anplitude
1 [&§) Freq 5.725 6@ GHz -8.32 dBm 1 1) Freq 5.725 BH GHz 1.25 dBm
2 (&5 F 5.725 65 GH -0.85 dB 2 1> Fi 5.725 84 GH; 1.25 dBi
3 (&) F:z: 5730 78 EH; -25.88 dB: Powerc?:tDaFt 3 (8] F::g S.7308 B1 GHz -23.26 dEx PowercSclbaFt
More| More|
1of 2 1of2
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

Power & PSD 11n HT40 Chain 0 Ch142 UNII-2C Power & PSD 11n HT40 Chain 1 Ch142 UNII-2C
% Agilent 18:32:38 MNov 8§, 2015 L Measure 3 Agilent 18:38:56 Nov 9, 2015 L Measure
FP3.6(182315,0H, Conducted B Mkr2 5.705 15 GHz AP3.6(162315),0W, Conducted B Wkr2 5.703 80 GHz
Ref 20 dEm Atten 20 dB ~9.352 dBm Meas OFf Ref 20 dBm ftten 20 dB 1.126 dBm Meas Off
#Avy I #Fvg
Log Lag
16 10 &
B/ Channel Power dB/ Channel Power
Offst & Offst ¢
1.4 id [
dB Occupied BW dB Occupied BH
ACP| ACP|
#PAvg #PAvg
Start 5685 00 GHz Stop 5.735 00 GHz A Start 5.685 00 Ghz Stop 5.735 00 GHz A
#Res BH 1 MHz WUBH 3 MHz Sweep 20 ms (1001 prs) || UMM c;gug #Res BH 1 MHz #UBH 3 MHz Sweep 20 mo (1001 prsy || T Cg;;:::
Marker  Trace Type R Axis Anplitude Marker  Trace Type ¥ finis Anplitude
[&§) Freq 5.696 14 GHz -26.12 dBm 1R 1) Freq 5.698 38 GHz -22.14 dBn
1 [«H) Fi 34.86 MH 14.89 dB: 1 (8] F 34.62 MH; 15.57 dB
; (&) F:zg 5.785 15 EH; -8.35 dB: Powerc?:tDaFt 2ﬂ (8] F:E S.783 80 GH; 1.13 dEz PowercsctDaFt
More| More|
1of 2 1of2
| |
Power 11n HT40 Chain 0 Ch142 UNII-3 Power 11n HT40 Chain 1 Ch142 UNII-3
# Agilent 18:32:51 Nov 9, 2015 L Measure 5 Agilent 18:39:02 Nov 9, 2015 L Measure
FPu3.6(102315),00, Conducted B a Mkl 4.86 Mz FPY3.B(102315),0W, Conducted B 2 Mkrl 462 Mz
Ref 20 dBm Atten 20 dB Band Pur  3.353 dBm Meas Off Ref 20 dBm Atten 20 dB Band Pur  5.249 dBm Meas Off
#Aug #fvg
Log iR Log 1‘“
Le Channel P 10 Channel P
4B/ annel Power dB/ annel Fower|
st Dffst 5
114 e |
dB Occupied BW dB Occupied BW
ACP| ACP|
#PAvy #PAvg
Start 5.685 00 GHz Stop 5.735 60 GHz A Start 5.685 00 GHz Stop 5.735 00 GHz A
#Res BH 1 MHz WEH 3 MHz Sweep 20 s (1991 prs) || UM c;;:::: #Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 prsy || T c:;‘r.;g
Marker  Trace Type R Axiz Anplitude Marker  Trace Type ¥ fixis Anplitude
[«H) Freq 5.725 8@ GHz -0.85 dBm 1R (8] Freg S.725 B8 BHz 6.58 dBn
la (&5 Freg 4,86 MHz 3.86 dBm Power Stat| 1a 1y Freg 4,62 MHz 5.25 dBm Power Stat
CCDF CCDF
More More
1of 2 1of2
| |
PSD 11n HT40 Chain 0 Ch142 UNII-3 PSD 11n HT40 Chain 1 Ch142 UNII-3
¥ Agilent 13:33:22 Now 9, 2015 L Measure 3 Agilent 18:39:34 Now 9, 2015 L Measure
FPv3.6(182315),0H, Conducted B Mkr2 5.725 10 GHz AP 3.6(162315),JH, Conducted B Mkr2 5.725 80 GHz
Ref 20 dBm Atten 20 dB ~3.498 dBm Meas Off Ref 20 dBm Atten 20 dB -1.337 dBm Meas Off
#Avy #Fvg
Log Log
10 Channel Power 10 Channel Power
B/ dB/
Offst Dffst
114 11.4 :
dB Occupied BW dB Occupied BH
ACP| ACP|
#PAvg #PAvg
Start 5685 00 GHz Stop 5.735 00 GHz A Start 5.685 00 Ghz Stop 5.735 00 GHz A
#Res BH 510 kHz WEN LS MMz Sweep 20 me (100 prs) || T c;;ug #Res BM 510 kHz WEN LS MMz Sweep 20 mo (1001 prsy || T Cg;;:::
Markar  Trace Typa ¥ Axis Amplituda Marker  Trace Typa ¥ fixis Anplitude
1 [&§) Freq 5.725 6@ GHz -3.69 dBm 1 1) Freq 5.725 BH GHz -1.84 dBm
2 (&5 F 5.725 18 GH -3.508 dB 2 1> Fi 5.725 84 GH; -1.84 dB
3 (&) F:z: 5.729 B& EH; -30.48 dB: Powerc?:tDaFt 3 (8] F::g S.729 B2 GHZ -26.63 dEx PowercSclbaFt
More| More|
1of 2 1of2
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
Power & PSD 11ac HT80 Chain 0 Ch138 UNII-2C Power & PSD 11n HT40 Chain 1 Ch138 UNII-2C
% Agilent 18:52:19 Mow 8§, 2015 L Measure 3 Agilent 18:58:28 Nov 9, 2015 L Measure
APv3.6(162315),JH, Conducted B Mkr2 5.678 9 GHz APY3.6(162315),JH, Conducted B Mkr2 5.674 § GHz
Ref 28 dBm Atten 20 dB ~3.516 dBnm Meas Off Ref 20 dBn ftten 20 dB ~1.959 dBm Meas Off
#Avy #Fvg
Log 2 . Log z i |
10 L 18 o
B/ Channel Power dB/ Channel Power
Offst Offst
11.4 1 11.4 P
dB Occupied BW dB Occupied BH
ACP ACP
#PAvg #PAvg
Start 5.640 @ GHz Stop 5.748 0 GHz : : Start 5.640 B GHz Stop 5.748 @ GHz : :
#Res BH 1 MHz WIBH 3 MHz Swesp 20 ms (1001 pr) || IO c;gug #Res BH 1 HHz #UBH 3 Hz Sweep 20 ms (1601 pro) || TIU Cg;;:::
Marker  Trace Type R Axis Anplitude Marker  Trace Type ¥ finis Anplitude
1R [&§) Freq 5.649 2 GHz -32.67 dBm 1R 1) Freq 5.649 4 GHz -364.87 dBn
1 [«H) Fi 75.8 MH 14.84 dB 1 (&5 F 75.6 MH 15.61 dBi
; (&) F:ES B.678 9 EH; -3.52 dB: Powerc?:tDaFt 2ﬂ (&5 F:E S.674 8 GH; -1.96 dEx PowercSctDal_E
More More
1 of 2 1of 2
| |
Power 11ac HT80 Chain 0 Ch138 UNII-3 Power 11n HT40 Chain 1 Ch138 UNII-3
# Agilent 18:52:18 Nov 9, 2015 L Measure % Agilent 18:58:13 MNov 9, 2015 L Measure
APw3.8(192315),JH, Conducted B a Mkrl 75.8 MHz] APw3.6(162315),JH, Conducted B a Mkrl 75.6 MHz
Ref 26 dBm Atten 20 dB Band Pur 14941 dBm Meas Off Ref 2@ dBm Rtten 28 4B Band Pwr 15615 dBm Meas Off|
#Aug #fvg
Log Log N |
Lo s Channel Pover 10 © Channel Power
dB/ dB/
Dffst Dffst
11.4 1 11.4 P
dB Occupied BW dB Occupied BW
ACP ACP
#PAvy #PAvg
Start 5.640 @ GHz Stop 5.748 0 GHz : : Start 5.640 © GHz Stop 5.748 @ GHz : :
#Res BH 1 MHz WEH 3 MHz Sweep 20 s (1991 prs) || UM c;;:::: #Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1081 prsy || T c:;‘r.;g
Marker  Trace Type R Axiz Anplitude Marker  Trace Type ¥ fixis Anplitude
1R [«H) Freq 5.649 2 GHz -32.67 dEm 1R (&5 Frag 5.649 4 GHz -30.87 dBn
la (&5 Freg 75.8 MHz 14.684 dBm Power Stat| 1a 1y Freg 75.6 MHz 15.61 dBm Power Stat
More More
1 of 2 1lof2
| |
PSD 1l1ac HT80 Chain 0 Ch138 UNII-3 PSD 11n HT40 Chain 1 Ch138 UNII-3
¥ Agilent 13:52:57 Now 9, 2015 L Measure 3 Agilent 18:59:11 Now 9, 2015 L Measure
APv3.6(102315),JH, Conducted B Mirz 5.726 2 GHz] APY3.6(182315),JH, Conducted B Mkr2 5.727 4 GHZ]
Ref 28 dBm Atten 20 dB -7.163 dBm Meas Off Ref 28 dBm Atten 20 dB -5.958 dBm Meas Off|
#Avy #Fvg
Log Log
10 ® Channel Power 10 o5 Channel Power
dB/ dB/
Offst Offst
11.4 3 11.4 3
dB Occupied BW dB 2 Occupied BH
ACP ACP
#PAvg #PAvg
Start 5.640 @ GHz Stop 5.748 0 GHz : : Start 5.640 B GHz Stop 5.748 @ GHz : :
#Res BH 510 kHz WBH L5 Miz  Sweep 20 ms (1001 prs) || UM c;;ug #Res BH 510 kHz WBH LS Mz Sweep 20 ms (1001 pro) | TN Cg;;:::
Markar  Trace Typa ¥ Axis Amplituda Marker  Trace Typa ¥ fixis Anplitude
1 [&§) Freq 5.725 B GHz -7.45 dBm 1 1) Freq 5.725 4 GHz -6.26 dBm
2 [&8] Fi 5.726 2 GH -7.1E6 dBi 2 1) Fi 5.727 4 GH; -5.96 dB
3 (&) F:z: E.738 8 EH; -35.00 dB: Powerc?:tDaFt 3 (&5 F::g 5.730 6 GHZ -33.63 dE: Power Stat
More More
1of 2 1 0f 2
| |
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

9. TRANSMITTER ABOVE 1 GHz

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3m (dBuV/m) at 3 m
30-88 100 40

88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150cm for above 1GHz. The antenna to EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

Reference to KDB 789033 UNII part H) 6) d) Method VB:

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor to the reading offset for
average measurements.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average

Note: Band edge and radiated spurious emission test data are from MIMO mode.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

9.1. 5.2 GHz

9.1.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:LJL Fremont,5m Chomber A 27 Oct 2B15 18:05:47
Restricted Bondedge
= Project Number:15U21746
1 Cl ient MICROSOFT
Config:EUT + Laptop
Mode:ONIT_5.2 BE_f1a_5188MH=
185 Tested byiA. Escamilla
gl:
85
N Peak Limit (dBuU/m
3 75 A W )"
[an]
&
65 M
\j\
Average Limit (dBul/m)
55 = T
45
35
5 20MH=z/ 5.2
Frequency (GHz)
Range (GHz) FEU/UBN  Ref/Attn Det/Avg Type Suzep Pts  #Gups/fode  Position Range (6Hz) RBU/UBU  Ref/Attn Det/Avg Type Suesp Pts #Sups/fode Fosition
55.3 1MC-6dB) /3 167/18 PEAK/Pur Aug(RHS)  Zmsec(futa) 8081 MAXH 303 degs 202 | 2:55.2 NC-6B)/M  1BT/1B AUER/Piar Avg(RMS)  2Bnsec(futo) 9881  10GTAUG 303 degs 292 on
BondEdge 5-5.1586Hz UNII - H.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2015
Marker Frequency Meter Det AFT136 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 *5.147 51.08 Pk 34.2 -20.7 64.58 - - 74 -9.42 303 292 H
1 *5.15 50.69 Pk 34.2 -20.7 64.19 - - 74 -9.81 303 292 H
3 *5.15 37.88 RMS 34.2 -20.7 51.38 54 -2.62 - - 303 292 H
4 *5.15 38 RMS 34.2 -20.7 515 54 -2.5 - - 303 292 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

VERTICAL PEAK AND AVERAGE PLOT

'\ZKUL Fremont,5m Chomber A 27 Oct 2B15 17:56:52
Restricted Bondedge
= Project Number:15U21746
1 Client:MICROSOFT
Config:EUT + Laptop
Mode:ONII 5.2 BE 11a_5188MHz )
195 Tested byTA. Escamilla YAYAYA
\ [ [
LV AV AV
95 \
\
85 \,\
N Peck Limit C(dBuU/m) \ }m\
S 75 \
@ ¥ \
o
6|:
Average Limit (dBul/m)
55
ok el Lo AT YRR PP Y AV T XY R T PAR T i "
s et il i M i bl
45
35
5 28MH=z/ 5.2
Frequency (GHz)
Range (6) REU/VBU  Ref/fitn  Dest/fvg Tupe Sueep Pia #oups/fods Position Ronge (G REWUB  Ref/Attn  Det/Avg Type Sueep Pte  #oups/Mode Fosition
5-5.2 1M(-6dB) /34 a7/1a8 EAK Av MS) 2Bmsec o) 88| MAXH 45 degs of
BondEdge 5-5.158GHz UNIT - U.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AFT136 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
4 *5.148 39.84 RMS 342 -20.7 0 53.34 54 -0.66 - - 45 171 A
2 *5.149 52.78 Pk 342 -20.7 0 66.28 - - 74 -7.72 45 171 A
1 *5.15 48.17 Pk 34.2 -20.7 0 61.67 - - 74 -12.33 45 171 A
3 *5.15 37.52 RMS 34.2 -20.7 0 51.02 54 -2.98 - - 45 171 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

. UL Fremont,5m Chamber A 28 Oct 2815 21:18:25
Rodioted Emissions 3-Meters
- Project Number: 15021746
18 Client MICROSOFT
Config:EUT + AC Adapter
Molde :ONII_ 5.2 HARM 1 1a_5188MHz
95 Telsted by:A. Escomilla
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted IBuU/m
3 5
3 6
@
o g
~ Avg Limit (dBuU/m)
55 1
45 3 L,AM‘" o
,.I.v" et
35 ] [
1 kAN
2:%4&‘&« Y W
1 18 18
Frequency (GHz)
Ronge (6Hz) RBU/UB  Ref/Attn Dst/Avg Tupe Swecp Pls  ¥ops/fods Fosit Renge (Gfiz) REWAUBH  Ref/Attn Det/Avg Type Sesep Pte #5ups/fiods  Fosition
1:1-5.8 M(-6dB) /38K 8 PEAK/Pir Avg(RMS)  15BnsecCAuto) 6081  MAXH 8- 5:6.15-18 MC-6c8)/38k  B7/8 PEAK/Par Avg(RMS)  45dnsec(Auto) I8k  MAXH 0-360degs H
35.08-6.15 1H(-648) /38 B1/18  PEAK/Pur AvgRHS)  dlnesc(Aito) 5081  MAXH B-368ckeg
LNIT 5.2 HARM 11 5188.DAT 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

LOW CHANNEL VERTICAL

! 1:UL Fremont,5m Chomber A 28 Oct 2815 21:18:25
Rodioted Emissions 3-Meters
185 Project Number:15U21746
Client:MICROSOFT
ConfigiEUT + AC Adapter
Made :ONII 5.2 HARM 11a 5188MHz
95 Tested by:A. Escomilla
85
Peak L IBul )
75
2 NIT N Restr ted (dBu
3 65
5 6
@
° N
— Avg Limit (dBuU/m)
55
5 6
4 @
=
o
35 4
o
251+
1 18 18
Frequency (GHz)
Range (612) REU/UBN  Ref/Attn Dst/Avg Tupe Sueep Pis #owps/fode Fosition Range (6z) REWUBW  FRef/Attn Det/Avg Tupe Secep Pt 45ups/fode Fosition
LNIT 5.2 HARM_f1o 5188.DAT 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFTI36 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.2 41.52 Pk 28 -36 0 33.52 - - 74 -40.48 68.2 -34.68 0-360 100 H
3 *4.744 38.73 Pk 34.1 -30.4 0 42.43 - - 74 -31.57 68.2 -25.77 0-360 100 H
4 *1.2 40.55 Pk 28 -36 0 32.55 - - 74 -41.45 68.2 -35.65 0-360 100 \
6 *4.753 40.28 Pk 34 -30.3 0 43.98 - - 74 -30.02 68.2 -24.22 0-360 200 \
2 2 37.22 Pk 311 -34.3 0 34.02 - - 74 -39.98 68.2 -34.18 0-360 201 H
5 2 40.72 Pk 311 -34.4 0 37.42 - - 74 -36.58 68.2 -30.78 0-360 200 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*1.2 47.61 PK-U 28 -36 [ 39.61 - 74 -34.39 - - 296 114 H
*1.2 38.97 ADR 28 -36 0 30.97 54 -23.03 - - 296 114 H
*4.744 48.79 PK-U 34.1 -30.4 0 52.49 - 74 -21.51 - - 234 138 H
*4.744 38.39 ADR 34.1 -30.4 [ 42.09 54 -11.91 - - - - 234 138 H
*1.2 46.86 PK-U 28 -36 0 38.86 - 74 -35.14 - - 327 146 v
*1.2 38.86 ADR 28 -36 0 30.86 54 -23.14 - 327 146 v
*4.753 50.05 PK-U 34 -30.3 [ 53.75 - - 74 -20.25 - - 289 227 \
*4.753 39.7 ADR 34 -30.3 0 43.4 54 -10.6 - - - 289 227 v
2 44.78 PK-U 311 -34.4 0 41.48 - - - - 68.2 -26.72 182 289 H
2 355 ADR 311 -34.4 [ 322 - - 182 289 H
2 46.76 PK-U 31.1 -34.4 0 43.46 - - - - 68.2 -24.74 99 204 v
2 39.16 ADR 311 -34.4 0 35.86 - - - - - - 99 204 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688
MID CHANNEL HORIZONTAL

I ~UL Fremont,5m Chomber A 28 Oct 2815 22:86:21
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Cl ient {MICROSOFT
ConfigiELT + AC Adapter
Mope ONII 5.2 HARM 11a 5288MHz
g5 Tepted by:A. Escomilla
85
Peak L t (dBul )
75
2 NIT N Restr ted 1B
3 5
3 6
@
i . L .
~ Avg Limit (dBulU/m)
5: = 11
- j LM. ,,M
35 Lad bl WW
MWW‘“‘J s
S Py
1 14 18
Frequency (GHz)
Range (6) RGI/UBN  Ref/Attn Dst/Avg Tupe Sueep Pis  ¥ops/fods Fosition Ronge (Gfiz) REWUBH  Ref/Attn Det/Avg Type Sesep Pte #ups/fiods FPosition
1:1-5.8 INC-6dB)/30  87/B  PEAK/Fir Avg(RMS)  1SEnsecCAuto) 5801 MAXH B-368ckege H | 5:6.15-18 NC-6B)/3B  BI/B  FERK/Pur vg(RS)  dSdnsec(Auto) I8k HAMH 8-368dsge H
315,06-6.15 1M(-6d8) /38 167/18 PEAK/Pur AVGERNS)  dlnsec(futo) 5881  MAXH 8-360deg
LNIT 5.2 HARM_ |1 5208.0AT 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

MID CHANNEL VERTICAL

I ~UL Fremont,5m Chomber A 28 Oct 2815 22:86:21
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Cl ient {MICROSOF T
CapfigiELT + AC Adapter
Made ONII 5.2 HARM 11a 5288MHz
g5 Tested by:A. Escomilla
85
Peak L t CdBulU )
75
2 NIT N Restr ted 1B
3 5
3 6
@
o )
~ Avg Limit (dBulU/m)
55
45
o
o
35 4
o
o5
1 14 18
Frequency (GHz)
Range (6H2) REU/UB  Ref/Attn Dst/Avg Tupe Sucep Pis  ¥ops/fods Fosition Ronge (Gt REWUBH  Ref/Attn Det/Avg Type Sesep Pts #ups/fiods FPosition
LNIT 5.2 HARM_ |1 5208.0AT 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

MID CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.2 39.8 Pk 28 -36 0 318 - - 74 -42.2 68.2 -36.4 0-360 100 H
3 *4.762 37.91 Pk 34 -30.2 0 41.71 - - 74 -32.29 68.2 -26.49 0-360 100 H
4 *1.2 40.46 Pk 28 -36 0 32.46 - - 74 -41.54 68.2 -35.74 0-360 100 \
6 *4.766 39.49 Pk 34 -30.1 0 43.39 - - 74 -30.61 68.2 -24.81 0-360 200 \
2 2 373 Pk 311 -34.4 0 34 - - 74 -40 68.2 -34.2 0-360 201 H
5 2 41.06 Pk 311 -34.4 0 37.76 - - 74 -36.24 68.2 -30.44 0-360 200 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFTI36 ‘Amp/Chi/Fl DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*1.2 46.84 PK-U 28 -36 0 38.84 - - 74 -35.16 - - 281 101 H
*1.2 38.35 ADR 28 -36 0 30.35 54 -23.65 - 281 101 H
*4.763 46.86 PK-U 34 -30.2 [ 50.66 - 74 -23.34 - - 220 125 H
*4.762 37.09 ADR 34 -30.2 0 40.89 54 -13.11 - 220 125 H
*1.2 46.99 PK-U 28 -36 0 38.99 - 74 -35.01 - - 323 143 \
*1.2 38.59 ADR 28 -36 [ 30.59 54 -23.41 - - - - 323 143 \
*4.765 48.23 PK-U 34 -30.1 0 52.13 - - 74 -21.87 - - 285 226 \
*4.766 38.4 ADR 34 -30.1 0 423 54 -11.7 - - 285 226 \
2 45.38 PK-U 311 -34.4 [ 42.08 - - - - 68.2 -26.12 173 273 H
2 35.47 ADR 311 -34.4 0 3217 - - 173 273 H
2 46.51 PK-U 311 -34.4 0 43.21 - - - - 68.2 -24.99 95 201 \
2 39.36 ADR 311 -34.4 [ 36.06 - - - - - - 95 201 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

HIGH CHANNEL HORIZONTAL

I ~UL Fremont,5m Chomber A 28 Oct 2815 22:47:08
Rodioted Emissions 3-Meters
185 Project Number:15U21746
Client:MICROSOFT
ConfigiEUT + AC Adapter
Modle :UNII_5.2_HARM_11a_524BMHz
95 Tested bg A. Escamilla
85
Peak L t (dBul )
75
2 INTT N Restr ted 1B
3 5
3 6
@
o B .
° Avg Limit (dBuV/m)
55 - a
- LW M
35 ) mmﬂj’””‘
| . R
‘ b
25 ,\m,.ﬁwwwww
1 18 18
Frequency (GHz)
Range (6) ROV Ref/fiin Dot/fg Tupo = Fie “tope/tode Fesitio Ronge (Gfiz) REWUBH  Ref/Attn Det/Avg Type = Pte #ups/fiods FPosition
1:1-5.08 MO /B 87/ r AvgQRIS) ss o) 6001 W B3 g 5:6.15-18 NC-6B)/38 BB FERK/Pur AvgeRKS) P I 8-368dsge H
5.88-6.15 1M(-6dB) u’ 187/18 r‘r} 'w Hrg"N 5t 1‘\"\\ leg:
LNIT 5.2 HARM_ |1 5248.0AT 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

HIGH CHANNEL VERTICAL

I ~UL Fremont,5m Chomber A 28 Oct 2815 22:47:08
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Cl ient {MICROSOFT
ConfigiELT + AC Adapter
Made ONII 5.2 HARM 11a 524BMHz
g5 Tested by:A. Escomilla
85
Peak L t CdBulU )
75
2 NIT N Restr ted 1B
3 5
3 6
@
o )
~ Avg Limit (dBulU/m)
55
5 S
4 5]
o
35 3
4
o
o5
1 14 18
Frequency (GHz)
Range (6H2) REU/UB  Ref/Attn Dst/Avg Tupe Sucep Pis  ¥ops/fods Fosition Ronge (Gt REWUBH  Ref/Attn Det/Avg Type Sesep Pts #ups/fiods FPosition
LNIT 5.2 HARM_ |1 5248.0AT 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

HIGH CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFTI36 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.2 39.95 Pk 28 -36 0 31.95 - - 74 -42.05 68.2 -36.25 0-360 100 H
2 *4.799 38.94 Pk 34 -30 0 42.94 - - 74 -31.06 68.2 -25.26 0-360 100 H
4 *1.2 40.26 Pk 28 -36 0 32.26 - - 74 -41.74 68.2 -35.94 0-360 200 \
6 *4.797 39.63 Pk 34 -30 0 43.63 - - 74 -30.37 68.2 -24.57 0-360 200 \
5 2 41.05 Pk 311 -34.4 0 37.75 - - 74 -36.25 68.2 -30.45 0-360 200 \
3 10.233 27.13 Pk 373 -22.3 0 42.13 - - 74 -31.87 68.2 -26.07 0-360 100 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*1.2 46.58 PK-U 28 -36 [ 38.58 - - 74 -35.42 - - 300 116 H
*1.2 38 ADR 28 -36 0 30 54 -24 - - - - 300 116 H
*4.799 47.1 PK-U 34 -30 0 51.1 - 74 229 - - 230 136 H
*4.799 37.31 ADR 34 -30 [ 41.31 54 -12.69 - - - - 230 136 H
*1.2 46.28 PK-U 28 -36 0 38.28 - 74 -35.72 - - 330 148 v
*1.2 38.33 ADR 28 -36 0 30.33 54 -23.67 - 330 148 v
*4.797 47.66 PK-U 34 -30 [ 51.66 - 74 -22.34 - - 291 231 \
*4.797 37.19 ADR 34 -30 0 41.19 54 -12.81 - - - 291 231 v
2 46.81 PK-U 311 -34.4 0 43.51 - - - - 68.2 -24.69 100 209 v
2 39.61 ADR 311 -34.4 [ 36.31 - - 100 209 \
10.231 34.63 PK-U 37.3 223 0 49.63 - - - - 68.2 -18.57 223 378 H
10.231 22.67 ADR 37.3 223 0 37.67 - - - - - - 223 378 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

9.1.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

WZ':UL Fremont,5m Chomber A 27 Oct 2815 18:24:51
Restricted Bondedge
= Project Number: 15021746
1 Client {MICROSOFT
Config:EUT + Laptop
Mode :ONII_ 5.2 BE_11n_HT28_518BMHz
185 Tested by A. Escamilla
g5 / \
/ \
. ( |
‘e / \
~ Peak Limit (dBuU/m?> | \
> 7 =
3 / \
@ Wm‘
o
6 =
21 W
Average Limit (dBull/m) i
55 e
45 g uﬂ/
35
5 28MH=z/ 5.2
Freguency (GHz)
Range (612 REU/UB  Ref/Atin Det/Avg Tupe Sucep Pis  Foups/fode Position Range (Gh) REWUBN  Ref/Attn Det/Avg Type Sweep Pts #upsifods Position
1:55.2 MC6dB)/M  17/18 PEAK/Pir Avg(RMS)  2msec(huto) 8301 MAXH 190 degs 117 | 2:5-5.2 NC6BI/M 187718 UER/Par AugQRMS)  2BncecChutod 98BI  1BTAUG 198 degs 117 on
BondEdge 5-5.1586Hz UNIT - H.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AFT136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading (dB/m) +/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
2 *5.148 47.05 Pk 34.2 -20.7 0 60.55 - - 74 -13.45 190 117 H
1 *5.15 45.61 Pk 34.2 -20.7 0 59.11 - - 74 -14.89 190 117 H
3 *5.15 34.7 RMS 342 -20.7 a1 483 54 -5.7 - - 190 117 H
4 *5.15 35.33 RMS 342 -20.7 a1 48.93 54 -5.07 - - 190 117 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688
VERTICAL PEAK AND AVERAGE PLOT

<UL Fremont,5m Chomber A 27 Oct 2B15 18:15:55
Restricted Bondedge

- Project Number: 15U21746
1 Cl ient ;MICROSOF T

ConfigEUT + Leptop

Mode :ONII_5.2 BE_11n_HT2B_518@MHz
195 Tected by A, Escamilla

g5

85 [
Peak Limit C(dBuU/m) | \
75

CdBulU/m2

65

Average Limit (dBul/m)

L 2 Al e g RIIT ok T MMW M PRIV AT

55

45

35

5 28MH=z/ 5.2
Frequency (GHz)

Ronge (6Hz) REU/UB  Ref/Altn Dst/Avg Tupe Sueep Pla  ¥ops/fode Fosition Range (GHiz) REUAUBH  Ref/Attn Det/Avg Type Susep Pts  #ups/fods  Position
5-5.2 1M(-6dB) /34 a7/1a8 EAK Av =2 2Bmsec o) Gad| MAXH 48 degs 148 cf

Rev 9.5 24 Jun 2815

BondEdge 5-5.1586GHz UNII - U.TST 38915 16 Jun 20815

VERTICAL DATA

Marker Frequency Meter Det AFT136 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *5.15 44.92 Pk 342 -20.7 0 58.42 - - 74 -15.58 40 140 A
2 *5.15 47.78 Pk 342 -20.7 0 61.28 - - 74 -12.72 40 140 A
3 *5.15 35.34 RMS 34.2 -20.7 1 48.94 54 -5.06 - - 40 140 A
4 *5.15 35.7 RMS 34.2 -20.7 1 49.3 54 -4.7 - - 40 140 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont,5m Chamber A

28 Oct 2815 23:27:15

N

Rodioted Emissions 3-Meters

= Project Number: 15U21746
18 Client MICROSOFT

Config:EUT + AC Adapter
Made:ONII_5.2_HARM_11n_HT28_518BMHz
95 Telsted by:A. Escomilla
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted BuU/m
S
ERE
3
~ Avg Limit (dBuU/m)
55 1
s JL»“

b

o ostor b

25

35 | o — um.uj!l‘#

1
Frequency (GHz

J

18

Range C(GHz) REU/UW  Ref/Aitn Det/Avg Type Suaep Pts ¥oups/Mode Posit Range C6tz)
1:1-5.8 1MC-6dB) /38K 8 PEAK/Pur Avg(RHS)  15EnsecCAuto) 60A1  HAXH [ 5:6.15-18
3:5.88-6.15 1M(-6dB) /38 B7/18  PEAK/Pur Avg(RMS)  dlnsec(Aute) 581  NAXH 8-360d=g

RBW/UBW  Ref/Attn Det/Avg Type
MC-6BI /30 67/ PEAK/Plr BvgCRUS)

Susep Pte 4#5ups/Mode FPosition
454ncec(Auto) 18k MAKH -36

8-36adegs H

UNIT 5.2 HARM 11n HT2@ S5186@.DAT 30515 12 Jun 2615

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

I ~UL Fremont,5m Chomber A 28 Oct 2815 23:27:15
Rodioted Emissions 3-Meters
185 Project Number:15U21746
Client:MICROSOFT
ConfigiELT + AC Adapter
Made :ONII 5.2 HARM 11n HT28 5188MHz
95 Tested by:A. Escomilla
85
Peak L t CdBulU )
75
2 NIT N Restr ted 1B
3 5
3 6
@
T )
~ Avg Limit (dBulU/m)
55
5 5.
4 2 6
4
35 3 et
=}
25
1 18 18
Frequency (GHz)
Range (612) REUAUBU  Ref/Attn Dst/Avg Type Sueep Pls  #owps/fode Position Renge (6z) REWUBW  Fef/Attn Det/Avg Type Susep Pt 45ups/fode Fosition
LNIT 5.2 HARM_{in HT2@_5180.DAT 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
2 *4.756 36.99 Pk 34 -30.3 0 40.69 - - 74 -33.31 68.2 -27.51 0-360 100 H
3 *1.2 40.48 Pk 28 -36 0 32.48 - - 74 -41.52 68.2 -35.72 0-360 100 \
5 *4.748 39.79 Pk 341 -30.4 0 43.49 - - 74 -30.51 68.2 -24.71 0-360 200 Vv
6 *10.844 26.97 Pk 37.8 -22 0 42.77 - - 74 -31.23 68.2 -25.43 0-360 200 \
1 2 38.25 Pk 311 -34.4 0 34.95 - - 74 -39.05 68.2 -33.25 0-360 201 H
4 2 40.36 Pk 311 -34.4 0 37.06 - - 74 -36.94 68.2 -31.14 0-360 200 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AFT136 Amp/Chl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuV) (dBuV/m) (dBuV/m)
*4.755 4483 PK-U 34 -30.3 0 48.53 - - 74 -25.47 - - 240 141 H
*4.755 34.32 ADR 34 -30.3 1 38.12 54 -15.88 - 240 141 H
*1.2 46.57 PK-U 28 -36 [ 38.57 - 74 -35.43 - - 335 151 v
*1.2 38.21 ADR 28 -36 1 30.31 54 -23.69 - 335 151 \2
*4.747 45.98 PK-U 341 -30.4 0 49.68 - 74 -24.32 - - 300 233 \2
*4.75 34.74 ADR 34.1 -30.4 1 38.54 54 -15.46 - - - - 300 233 v
*10.843 34.36 PK-U 37.8 -22 0 50.16 - 74 -23.84 - - 231 191 \2
*10.843 22.82 ADR 37.8 -22 1 38.72 54 -15.28 - - 231 191 \2
2 43.93 PK-U 311 -34.4 [ 40.63 - - - - 68.2 -27.57 295 120 H
2 33.01 ADR 311 -34.4 1 29.81 - - 295 120 H
2 46.87 PK-U 311 -34.4 0 43.57 - - - - 68.2 -24.63 105 211 \2
2 39.44 ADR 311 -34.4 1 36.24 - - - - - - 105 211 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

I ~UL Fremont,5m Chomber A 29 Oct 2815 848:83:29
Rodioted Emissions 3-Meters
185 Project Number:15U21746
Client:MICROSOFT
ConfigiELT + AC Adapter
Mope :ONII 5.2 HARM 11n HT28 5288MHz
95 Tepted by:A. Escomilla
85
Peak L t (dBul )
75
2 INTT N Restr ted 1B
3 5
3 6
@
o B .
° Avg Limit (dBuV/m)
55 - H
5 JLW 3 »
) Zj WWW
' e L
35 ™ A o
L‘T-f‘" W
D5 Pt Sadhulel !
1 14 18
Frequency (GHz)
Range (6) RGI/UBN  Ref/Attn Dst/Avg Tupe Sueep Pis  ¥ops/fods Fosition Ronge (Gfiz) REWUBH  Ref/Attn Det/Avg Type Sesep Pte #ups/fiods FPosition
1:1-5.8 INC-6dB)/30  87/B  PEAK/Fir Avg(RMS)  1SEnsecCAuto) 5801 MAXH B-368ckege H | 5:6.15-18 NC-6B)/3B  BI/B  FERK/Pur vg(RS)  dSdnsec(Auto) I8k HAMH 8-368dsge H
3:5.86-6.15 1M(-6dB) /38 187/18 PEAK/Pur Avg(RMS) 41nsec(Aul 50a| MAXH B-36cleg:
LINIT 5.2 HARM_{in HT28_5280.DAT 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

I ~UL Fremont,5m Chomber A 29 Oct 2815 848:83:29
Rodioted Emissions 3-Meters
185 Project Number:15U21746
Client:MICROSOFT
CopfigiELT + AC Adapter
Mode :ONII 5.2 HARM 11n HT28 5288MHz
95 Tested by:A. Escomilla
85
Peak L t CdBulU )
75
2 NIT N Restr ted 1B
3 5
3 6
@
T )
~ Avg Limit (dBulU/m)
55
45 G
=}
c
35 4 e
o
25
1 18 18
Frequency (GHz)
Range (612) REUAUBU  Ref/Attn Dst/Avg Type Sueep Pls  #owps/fode Position Renge (6z) REWUBW  Fef/Attn Det/Avg Type Susep Pt 45ups/fode Fosition
LNIT 5.2 HARM_{1n HT2@_5280.DAT 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

MID CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AF T136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.2 40.18 Pk 28 -36 0 32.18 - - 74 -41.82 68.2 -36.02 0-360 100 H
2 *4.772 37.14 Pk 34 -30 0 41.14 - - 74 -32.86 68.2 -27.06 0-360 100 H
4 *12 40.38 Pk 28 -36 0 32.38 - - 74 -41.62 68.2 -35.82 0-360 100 \
6 *4.758 389 Pk 34 -30.3 0 42.6 - - 74 -31.4 68.2 -25.6 0-360 200 \
3 *12.447 27.31 Pk 39 -22.5 0 43.81 - - 74 -30.19 68.2 -24.39 0-360 100 H
5 2 40.22 Pk 311 -34.3 0 37.02 - - 74 -36.98 68.2 -31.18 0-360 200 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFTI36 ‘Amp/Cbi/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuV/m)
*1.2 46.81 PK-U 28 -36 [ 38.81 - 74 -35.19 - - 285 100 H
*1.2 38.26 ADR 28 -36 1 30.36 54 -23.64 - - - - 285 100 H
*4.773 46.3 PK-U 34 -30 [ 50.3 - 74 -23.7 - - 228 108 H
*4.772 35.45 ADR 34 -30 1 39.55 54 -14.45 - 228 108 H
*1.2 47.96 PK-U 28 -36 0 39.96 - 74 -34.04 - - 52 187 A
*1.2 41.17 ADR 28 -36 1 33.27 54 -20.73 - - 52 187 v
*4.76 46.27 PK-U 34 -30.2 [ 50.07 - 74 -23.93 - - 160 213 v
*4.76 35.65 ADR 34 -30.2 1 39.55 54 -14.45 - 160 213 A
*12.445 33.74 PK-U 39 -22.5 [ 50.24 - 74 -23.76 - - 72 167 H
*12.446 22.72 ADR 39 -22.5 1 39.32 54 -14.68 - - - 72 167 H
2 46.99 PK-U 31.1 -34.4 0 43.69 - - - - 68.2 -24.51 15 211 A
2 39.15 ADR 311 -34.4 1 35.95 - - - - - - 15 211 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

HIGH CHANNEL HORIZONTAL

I ~UL Fremont,5m Chomber A 29 Oct 2815 17:23:33
Rodioted Emissions 3-Meters
185 Project Number:15U21746
Client:MICROSOFT
ConfigiEUT + AC Adapter
Mogle :UNII_5.2_HARM_11n_HT28_524BMH=z
95 Tetted bg A. Escamilla
85
Peak L t (dBul )
75
2 INTT N Restr ted 1B
3 5
3 6
@
o B .
— Avg Limit (dBuU/m)
55 - H
45 ‘Ju _
3
¥ b s btk 2
N T S -
MNWWW ’
o
1 18 18
Frequency (GHz)
Range (612) FOU/UBG " Ref/ftin et/ Type = Fie “¥owpe/ode Fositio Renge (6z) RBWUBW  Fef/Attn  Det/Avg Type = Pt 45ups/Mode  Fosition
1:1-5.08 I(-6d8)/30k 878 r Avg(RS) ss Gute) 0011 83 g 5:6.15-18 NC-6BI/30  BI/B  FEAK/Pir Avg(RHS) P I 0-36dege H
5.88-6.15 1M(-6dB) u’ 187/18 r‘r» 'w Hrg"N 5t 1‘\"\\ leg:
FCC Port15C 5GHz UNIT RSE.TST 38915 12 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

I ~UL Fremont,5m Chomber A 29 Oct 2815 17:23:33
Rodioted Emissions 3-Meters
185 Project Number:15U21746
Client:MICROSOFT
CohfigiELT + AC Adapter
Mode :ONII 5.2 HARM 11n HT28 5248MHz
95 Tested by:A. Escomilla
85
Peak L t CdBulU )
75
2 NIT N Restr ted 1B
3 5
3 6
@
T )
~ Avg Limit (dBulU/m)
55
ﬁ
45 o
I
35 4 3
o
25
1 18 18
Frequency (GHz)
Range (612) REUAUBU  Ref/Attn Dst/Avg Type Sueep Pls  #owps/fode Position Renge (6z) REWUBW  Fef/Attn Det/Avg Type Susep Pt 45ups/fode Fosition
FCC Port15C 5GHz UNIT RSE.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.2 40.9 Pk 28 -36 0 329 - - 74 -41.1 68.2 -35.3 0-360 101 H
2 *4.798 37.71 Pk 34 -30 0 41.71 - - 74 -32.29 68.2 -26.49 0-360 101 H
4 *12 41.11 Pk 28 -36 0 3311 - - 74 -40.89 68.2 -35.09 0-360 200 Vv
6 *4.811 39.8 Pk 34 -29.9 0 43.9 - - 74 -30.1 68.2 -24.3 0-360 200 \
3 *8.11 29.48 Pk 35.7 -25.3 0 39.88 - - 74 -34.12 68.2 -28.32 0-360 100 H
5 2 40.69 Pk 311 -34.3 0 37.49 - - 74 -36.51 68.2 -30.71 0-360 100 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AFT136 ‘Amp/Cbl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuV) (dBuV/m) (dBuV/m)
*1.2 46.86 PK-U 28 -36 0 38.86 - - 74 -35.14 - - 198 118 H
*1.2 39.07 ADR 28 -36 1 31.17 54 -22.83 - 198 118 H
*4.797 47.63 PK-U 34 -30 [ 51.63 - 74 -22.37 - - 138 131 H
*4.799 36.61 ADR 34 -30 1 40.71 54 -13.29 - 138 131 H
*1.2 47.82 PK-U 28 -36 0 39.82 - - 74 -34.18 - - 55 189 Vv
*1.2 40.7 ADR 28 -36 1 32.8 54 -21.2 - - - - 55 189 \
*4.809 48.29 PK-U 34 -29.9 0 52.39 - 74 -21.61 - - 161 208 Vv
*4.811 37.23 ADR 34 -29.9 1 41.43 54 -12.57 - 161 208 Vv
*8.111 36.14 PK-U 35.7 -25.3 [ 46.54 - 74 -27.46 - - 17 182 H
*8.111 25.36 ADR 35.7 -25.3 1 35.86 54 -18.14 - - - 17 182 H
2 46.63 PK-U 311 -34.4 0 43.33 - - - - 68.2 -24.87 11 214 Vv
2 38.49 ADR 311 -34.4 1 35.29 - - - - - - 1 214 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

9.1.3. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

| 55UL_Fremont, 5m Chamber A 27 Oct 2815  18:37:08
Restricted Bondedge
- Project Number: 15U21746
1 Client :MICROSOFT
Config!EUT + Loptop
Mode:ONTI_5.2_BE_11n_HT4B_519@MHz
195 Tested byA. Escamilla
kb s ikl
o= b AbAAAY Al
85 } U
2 )
< Peok Limit CdBuU/m>
> 7!:
3
@
o
BK
Average Limit (dBull/m)
o e e —— T ————r
45
35
5 28MH=z/ 5.2
Frequency (GHz)
Range (6Hz) FBUABU  Ref/Attn Det/Avg Type Sucep Pis  #oups/lode Position Ronge (GHz) RBU/UBW  Ref/fttn Det/Avg Typs Sueep Pte #5ups/fode  Fosition
1:5-5.2 1M(-6dB) /34 187/18 PEAK/Pur Avg(RMS)  2Bmsec(futo) 8281  MAXH 218 degs 273 | 2:5-5.¢ 1MC-6B)/3M 187/10 AUER/Pur Avg(RMS)  2Bmseclfuto) 898 1BBTAVG 218 degs 273 cm
BondEdge 5-5.1586H= UNIT - H.TST 36815 16 Jun 2615 Rev 9.5 24 Jun 2615
Marker Frequency Meter Det AFT136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
2 *5.149 49.49 Pk 34.2 207 0 62.99 E B 74 1101 218 273 H
4 *5.149 38.15 RMS 342 207 18 51.83 54 217 E B 218 273 H
1 *515 47.07 Pk 342 207 0 60.57 B B 74 13.43 218 273 H
3 *5.15 37.56 RMS 342 207 18 51.24 54 276 R B 218 273 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688
VERTICAL PEAK AND AVERAGE PLOT

| 5UL_Fremont, 5m Chamber A 27 Oct 2B15  18:46:47
Restricted Bondedge
- Project Number: 15U21746
1 Cl ient ;MICROSOF T
Config:EUT + Laptop
Mode:DNII_5.2_BE_11n_HT48_5198MHz
195 Tested byiA. Escamilla
il pikibibb
95 ! y
= X
8 |
2 |
< Peck Limit (dBuU/m /
> 7: |
3
@ f
° /
5 2 3 i §
) P e
5ol Averoge Linit (dBul/m) l
TR R T ———r LS e
45 3 : et
35
5 28MH=z/ 5.2
Frequency (GHz)
Range (6Hz) REU/UBN  Ref/Attn Det/Avg Type Suzep Pts  #Gups/llode  Position Range (6Hz) RBU/UBU  Ref/Attn  Det/fvg Type Suesp Pts  #5ups/fode Fosition
55.2 1MC-6dB) /3 B7/18  PEAK Aug(RNS)  2Bnsec(fut) 8281 MAXH 356 degs 283
BondEdge 5-5.158GHz UNII - U.TST 308915 16 Jun 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AFT136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
2 *5.149 50.18 Pk 342 -20.7 0 63.68 - - 74 -10.32 356 283 v
1 *5.15 46.69 Pk 342 -20.7 0 60.19 - - 74 -13.81 356 283 v
3 *5.15 38.18 RMS 342 20.7 18 51.86 54 214 - - 356 283 v
4 *5.15 38.86 RMS 342 207 18 52.54 54 -1.46 - - 356 283 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont,5m Chamber A

29 Oct 2815 18:38:44

N

Rodioted Emissions 3-Meters
- Project Number: 15021746
18 Client:MICROSOFT
ConfigiEUT + AC Adopter
Made:UNII_5.2_HARM_1 1n_HT48_5198MH=
95 Tested by:A. Escomilla
a5
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted IBuU/m
~
3 65
K
~ Avg Limit (dBuU/m)
55 J
45 LM 3
" ‘2‘_
. | c Y [T
e Yy, .
««LMW o
D5t

1

Frequency (GHz)

Range C(GHz) REU/UW  Ref/Aitn Det/Avg Type
1:1-5.1 1M(-6dB) /38 87/0 PEAK/Pur Avg(RMS)  Au
B7/18 PEAK/Pur Avg(RNS)  futo

5.1 (~6dB) /38K
3:5.088-6.15 1M(-6dB) /30

Pis  #5wps/fode Position Range (GHz)
6081 MAXH 8-360degs H | 5:6.15%18

5881 HAXH B~

RBW/UBW  Ref/Attn Det/Avg Type
MC-6BI /30 67/ PEAK/Plr BvgCRUS)

Susep Pte 4#5ups/Mode FPosition
futo 18k MAXH -

8-36adegs H

p.TST 36815 12 Jun 2615

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
LOW CHANNEL VERTICAL
I ~UL Fremont,5m Chomber A 29 Oct 2815 18:38:44
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Cl ient {MICROSOFT
ConfigiELT + AC Adapter
Mode :ONII 5.2 HARM 11n HT48 5198MHz
g5 Tested by:A. Escomilla
85
Peak L t CdBulU )
75
2 NIT N Restr ted 1B
~
a
° fvg Limit (dBul/m)
55
45 5
- o
35 R 2
o
o5
1 14 18
Frequency (GHz)
Range (6H2) REU/UB  Ref/Attn Dst/Avg Tupe Sueep Pis  ¥ops/fods Fosition Ronge (Gt REWUBH  Ref/Attn Det/Avg Type Sesep Pts #ups/fiods FPosition
b.TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFTI36 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.2 41.13 Pk 28 -36 0 33.13 - - 74 -40.87 68.2 -35.07 0-360 100 H
2 *3.614 36.21 Pk 33.1 -32.7 0 36.61 - - 74 -37.39 68.2 -31.59 0-360 100 H
4 *1.2 41.17 Pk 28 -36 0 33.17 - - 74 -40.83 68.2 -35.03 0-360 200 \
6 *11.991 25.45 Pk 38.7 -22.5 0 41.65 - - 74 -32.35 68.2 -26.55 0-360 200 \
5 2 40.32 Pk 311 -34.4 0 37.02 - - 74 -36.98 68.2 -31.18 0-360 100 \
3 10.237 27.67 Pk 373 -22.4 0 42.57 - - 74 -31.43 68.2 -25.63 0-360 100 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuv/m)
*1.2 46.19 PK-U 28 -36 [ 38.19 - 74 -35.81 - - 200 121 H
*1.2 37.49 ADR 28 -36 .18 29.67 54 -24.33 - 200 121 H
*3.615 42.67 PK-U 33.1 -32.7 0 43.07 - 74 -30.93 - - 64 239 H
*3.614 30.58 ADR 33.1 -32.7 .18 3116 54 -22.84 - 64 239 H
*1.2 47.94 PK-U 28 -36 0 39.94 - 74 -34.06 - - 51 185 v
*1.2 40.93 ADR 28 -36 .18 33.11 54 -20.89 - 51 185 v
*11.993 33.28 PK-U 38.7 -22.6 [ 49.38 - 74 -24.62 - - 19 197 v
*11.99 22.68 ADR 38.7 -22.5 .18 39.06 54 -14.94 - - - 19 197 v
2 46.69 PK-U 311 -34.4 0 43.39 - 68.2 -24.81 9 212 v
2 38.4 ADR 311 -34.4 .18 35.28 54 -18.72 - - - - 9 212 v
10.236 23.24 ADR 373 -22.4 .18 38.32 54 -15.68 - - 43 159 H
10.238 34.75 PK-U 373 224 0 49.65 - - - - 68.2 -18.55 43 159 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

HIGH CHANNEL HORIZONTAL

I ~UL Fremont,5m Chomber A 29 Oct 2815 19:22:42
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Cl ient {MICROSOFT
ConfigiELT + AC Adapter
Mode ONII 5.2 HARM 11n HT48 5238MHz
95 Tepted by:A. Escomilla
85
Peak L t (dBul )
75
2 NIT N Restr ted 1B
3 5 |
3 6
@
o B L .
— Avg Limit (dBulU/m) )
5: = 1y
J 3
- ' M
J N
35 1 " PP "
J ) PP VA e
o A s
P s
1 14 18
Frequency (GHz)
Range (6) RGI/UBN  Ref/Attn Dst/Avg Tupe Sueep Pis  ¥ops/fods Fosition Ronge (Gfiz) REWUBH  Ref/Attn Det/Avg Type Sesep Pte #ups/fiods FPosition
1:1-5.8 INC-6dB)/30  87/B  PEAK/Fir Avg(RMS)  1SEnsecCAuto) 5801 MAXH B-368ckege H | 5:6.15-18 NC-6B)/3B  BI/B  FERK/Pur vg(RS)  dSdnsec(Auto) I8k HAMH 8-368dsge H
315,06-6.15 1M(-6d8) /38 167/18 PEAK/Pur AVGERNS)  dlnsec(futo) 5881  MAXH 8-360deg
FCC Port15C SGHz UNII RSE.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

I ~UL Fremont,5m Chomber A 29 Oct 2815 19:22:42
Rodioted Emissions 3-Meters
185 Project Number:15U21746
Client:MICROSOFT
ConfigiELT + AC Adapter
Mofle :ONII 5.2 HARM 11n HT48 5238MHz
95 Tested by:A. Escomilla
85
Peak L t CdBulU )
75
2 NIT N Restr ted 1B
3 5
3 6
@
T )
~ Avg Limit (dBulU/m)
55
45 6
o
c
35 4 o
o
25+
1 18 18
Frequency (GHz)
Range (612) REUAUBU  Ref/Attn Dst/Avg Type Sueep Pls  #owps/fode Position Renge (6z) REWUBW  Fef/Attn Det/Avg Type Susep Pt 45ups/fode Fosition
FCC Port15C 5GHz UNIT RSE.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

HIGH CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.2 41.11 Pk 28 -36 0 33.11 - - 74 -40.89 68.2 -35.09 0-360 100 H
4 *1.2 40.22 Pk 28 -36 0 32.22 - - 74 -41.78 68.2 -35.98 0-360 200 \
5 2 39.7 Pk 31.1 -34.3 0 36.5 - - 74 -37.5 68.2 -31.7 0-360 200 A
2 9.806 28.07 Pk 37 -23.4 0 41.67 - - 74 -32.33 68.2 -26.53 0-360 201 H
6 13.669 26.93 Pk 38.8 -22.8 0 42.93 - - 74 -31.07 68.2 -25.27 0-360 100 \
3 17.564 28.39 Pk 41.7 -21 0 49.09 - - 74 -24.91 68.2 -19.11 0-360 100 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFTI36 ‘Amp/CbI/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*1.2 46.45 PK-U 28 -36 0 38.45 - 74 -35.55 - - 195 121 H
*1.2 38.59 ADR 28 -36 .18 30.77 54 -23.23 - 195 121 H
*1.2 47.81 PK-U 28 -36 [ 39.81 - 74 -34.19 - - 61 182 v
*1.2 40.07 ADR 28 -36 .18 32.25 54 -21.75 - - 61 182 A
2 46.32 PK-U 311 -34.4 0 43.02 - - - - 68.2 -25.18 15 219 A
2 38.06 ADR 311 -34.4 .18 34.94 - - 15 219 v
9.804 35.01 PK-U 37 -23.4 0 48.61 - - - - 68.2 -19.59 127 201 H
9.807 23.98 ADR 37 -23.4 .18 37.76 - - - - - - 127 201 H
13.667 23.89 ADR 38.8 -22.7 .18 40.17 - - 36 116 v
13.671 35.02 PK-U 38.8 -22.8 0 51.02 - - - - 68.2 -17.18 36 116 A
17.565 34.66 PK-U 41.7 -21 0 55.36 - - - - 68.2 -12.84 201 159 H
17.566 23.27 ADR 41.7 -21.1 .18 44.05 - - - - - - 201 159 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

9.14. TX ABOVE 1 GHz 802.11ac HT80 MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

WZ':UL Fremont,5m Chomber A 27 Oct 2815 19:86:16
Restricted Bondedge
= Project Number: 15021746
" Client:MICROSOFT
ConfigiEUT + Laptop
Mode:ONTI_5.2_BE_i1ac_HT8B_5218MH=
185 Tested by A. Escamilla
” SO aN
85 M s
- [\/““‘
~ Peak Limit (dBuU/m?> }/J
> 7 =
3
@
6 =
Average Limit (dBul/m) N /
sel T b W {
-"M»«w/
Ayl guptirav i
e e
35
5 28MH=z/ 5.2
Frequency (GHz)
Range (6Hz) FBUABU  Ref/Attn Det/Avg Type Sucep Pis  #ops/lode Position Ronge (GHz) RBU/UBW  Ref/fttn Det/Avg Typs Sueep Pte #5ups/fode  Fosition
5-6.2 1M(-6dB) /34 187/18 PEAK/Pur Avg(RMS)  2Bmsec(futo) 8281  MAXH 148 degs 285 | 2:5-5.2 1MC-6dB)/3M 187/10 AUER/Pur Avg(RMS)  2Bmseclfuto) 898 18BTAVG 148 degs 285 cm
BondEdge 5-5.1586H= UNIT - H.TST 36815 16 Jun 2615 Rev 9.5 24 Jun 2615
Marker Frequency Meter Det AFT136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (d8) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
2 *5.118 48.2 Pk 34.1 -20.6 0 61.7 - - 74 -12.3 140 285 H
4 *5.148 35.22 RMS 34.2 -20.7 .23 48.95 54 -5.05 - - 140 285 H
1 *5.15 44.93 Pk 34.2 -20.7 0 58.43 - - 74 -15.57 140 285 H
3 *5.15 34.08 RMS 34.2 20.7 23 47.81 54 -6.19 . - 140 285 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

VERTICAL PEAK AND AVERAGE PLOT

| o5UL_Fremont,5m Chamber A 27 Oct 2815  18:57:44
Restricted Bondedge
- Project Number: 15U21746
1 Cl ient ;MICROSOF T
Config:EUT + Loptop
Mode:UONII_5.2 BE flac HT88_5218MHz
195 Tested by A, Escamilla
_—
95 !'“‘-me e Jmnmﬁu
. l
< Peak Limit CcBulU/m) |
> 7:
3
[an]
E /
=
& f
oo Average Limit (dBull/m) ‘ ,NMHWWWMWMW%M
AR P VTR TN AT TN L AN Y RTPIT WWWW* F -
Ay
45 : :
35
5 28MA=/ 5.2
Frequency (GHz)
Range (6Hz) REU/UBN  Ref/Attn Det/Avg Type Suzep Pts  #Gups/llode  Position Range (6Hz) RBU/UBU  Ref/Attn  Det/fvg Type Suesp Pts  #5ups/fode Fosition
5-5.2 1M(-6dB) /34 a7/1a8 EAK Av MS) 2Bmsec o) 88| MAXH B! legs 296 cf
BondEdge 5-5.158GHz UNII - U.TST 308915 16 Jun 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AFT136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
2 *5.114 48.95 Pk 34.1 -20.5 0 62.55 - - 74 -11.45 85 296 \Y
4 *5.148 36.25 RMS 342 20.7 23 49.98 54 -4.02 - - 85 296 v
1 *5.15 44.41 Pk 34.2 207 0 57.91 E B 74 16.09 85 296 v
3 *5.15 35.46 RMS 342 207 23 49.19 54 .81 B 85 296 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

x UL Fremont,5m Chomber A 29 Oct 2815 20:083:49
Rodioted Emissions 3-Meters
195 PY‘?J‘EDL Number : 15021746
Client:MICROSOFT
Config EUT + AC Adapter
Mode :ONIT_5.2_HARM_11ac_HT88_5218MHz
95 Tested by:A. Escamilla
8:
Peak Limit (dBulU/mJ
7L_\
a INIT Non—Restricted CHBUU/n
3
5 65
o
o -
~ Avg Limit (dBuU/m)
55 -
LM“ ;
45 W T s
"
35 1 e )
e LA
. ] " NWWWWMWJM' .
25 ¥
1 18 18
Frequency (GHz)
Range (6Hz) REU/B)  Ref/Attn Det/Avg Tope Seeey Pte #Sups/Mode Position Range (612) REU/UBW  Ref/ftin Det/fvg Tupe Sucep Pts #5ups/fiode  Position
1:1-5. 88 HG-68)/38 8 PERK/Pur Avg(RHS)  1SEmsec(Autc) 6381 MAXH 8-368degs| 5:6.15-18 M(-682/30k 7. EAK/Pur Avg (RIS dSdnsec(Auto) 18k HAXH 8-360degs
3:5.88-6.15 HC-6B)/38 18718 PEAK/Pur Avg(RMS)  dlnesclAuto) SEBI  MAXH B-360dege
FCC Part15C_SGHz UNII RSE.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2015

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

LOW CHANNEL VERTICAL

x :UL Fremont,5m Chamber A 29 DOct 2815 28:83:49
Rodioted Emissions 3-Meters
= Pro ject Number: 15021746
16 Client: MICROSOFT
Config:EUT + AC Adapter
Mode :ONIT 5.2 HARM 1lac HT88_5218MHz
95 Tested by:A. Escamilla
85 4
Peak Limit (dBuU/m)
7:
2 UNII Non—-Restricted BulU/m
3 s
2 6
@
o
S Avg Limit (dBuU/m)
55
45 6
o
g
35 4 9
fa)
25
1 [z 18
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/Attn Det/Avg Tope Sucep Pts  ¥Sups/Mode Position Range (612) REU/BH  Ref/Atin  Det/fvg Tupe Sucep Pts  ¥5upo/liode  Position
FCC Part1SC_SGHz UNII RSE.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688
LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFTI36 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.2 40.54 Pk 28 -36 0 32.54 - - 74 -41.46 68.2 -35.66 0-360 100 H
4 *1.2 40.33 Pk 28 -36 0 3233 - - 74 -41.67 68.2 -35.87 0-360 200 \
6 *11.887 27.73 Pk 38.5 -22.8 0 43.43 - - 74 -30.57 68.2 -24.77 0-360 100 \
2 2 37.31 Pk 311 -34.3 0 34.11 - - 74 -39.89 68.2 -34.09 0-360 201 H
5 2 40.23 Pk 311 -34.4 0 36.93 - - 74 -37.07 68.2 -31.27 0-360 200 \
3 17.561 27.11 Pk 41.7 -21 0 47.81 - - 74 -26.19 68.2 -20.39 0-360 201 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuv/m)

*1.2 47.51 PK-U 28 -36 [ 39.51 - 74 -34.49 - - 177 119 H
*1.2 39.64 ADR 28 -36 .23 31.87 54 -22.13 - - 177 119 H
*1.2 46.86 PK-U 28 -36 0 38.86 - 74 -35.14 - - 51 178 v
*1.2 393 ADR 28 -36 .23 31.53 54 -22.47 - - 51 178 v
*11.887 34.16 PK-U 385 -22.8 0 49.86 - 74 -24.14 - - 67 123 v
*11.886 23.04 ADR 385 -22.8 .23 38.97 54 -15.03 - - 67 123 v
2 45.27 PK-U 311 -34.4 [ 41.97 - - - - 68.2 -26.23 98 307 H
2 35.38 ADR 311 -34.4 .23 3231 - 98 307 H
2 46.66 PK-U 311 -34.4 0 43.36 - - - - 68.2 -24.84 7 125 v
2 39.11 ADR 311 -34.4 .23 36.04 - - - - - - 7 125 v
17.562 34.4 PK-U 417 21 0 55.1 - - - - 68.2 -13.1 40 195 H
17.562 23.25 ADR 417 21 .23 44.18 - - - - - - 40 195 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER

8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688

9.2. 5.3 GHz

9.2.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND
AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12;UL Fremont,5m Chomber A 27 Oct 2815 208:45:86
Restricted Bondedge
= Project Number: 15021746
1 Client :MICROSOFT
Config:EUT + Laptop
Mode ONIT_5.3 BE_I1a_5328MH=z
185 Tested byTA. Escamilla
5 £t
) UV
Y v Vi
85 |
- |
£ & n .
~ | Peok Limit (dBul/m:
3 75 \ A
S W[ \
N
M \
/

554V
¥
41:
35
5.3 16MH=z/ : 5.46
Frequency (GHz)
Range (GHz) REU/UBI Ref/Attn  Det/Avg Type Sueep Pis  #Sups/Mode Position Range (GHz) RBU/UBU Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Made Position
1:5.35.48 1M(-6dB) /34 187/18 PEAK/Pur Avg(RMS)  2Bmsec(futo) 8BAI  MAXH 297 degs 366 | 2:5.3-5.46 1MC-6dB) /3M a7/1a AUER/Pur Avg(RMS)  2BmsecChuto) B8GB1  1BBTAUG 297 degs 366 om
BondEdge 5.3-5.4686Hz UNIT Method Av - H.TST 38315 4 Jun 2815 Rev 9.5 24 Jun 2815
HORIZONTAL DATA
Marker Frequency Meter Det AFT136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *5.35 46.67 Pk 34.6 -20.2 0 61.07 - - 74 -12.93 297 366 H
2 *5.352 49.89 Pk 34.6 -20.2 0 64.29 - - 74 -9.71 297 366 H
3 *5.35 36.06 RMS 34.6 -20.2 0 50.46 54 -3.54 - - 297 366 H
4 *5.35 36.64 RMS 34.6 -20.2 0 51.04 54 -2.96 - - 297 366 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U21746-E4V2

MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

VERTICAL PEAK AND AVERAGE PLOT

<UL Fremont,5m Chomber A

27 Oct 2B15 28:37:54

g5

Restricted Bondedge

Project Number:15U21746
Client:MICROSOFT
Config o
Mode:ONII_5.3_BE_|1a_5328MHz
Tested byiA. EscamilTa

(EUT + Loptol

Ref/Attn  Det/Avg Type
a K vy

18

85
N K Peok Limit (dBuU/m)
3 75k m/ RN .. T
o
N \/ r

B bt M P

Limit CdBuli/m)

5!: SN A T L N

45 ; 3

35

5.3 TEMH=/ 5. 46

Frequency (GHz)
Range (GHz) REU/UBW Sueep Pts  #Sups/Mode Position Range (GHz) RBU/VBY Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode Fosition
1M dB) el ) € M 3 de

landEdge 5.3-5.468GHz

UNII Method AU - U.TST 38915 4 Jun 2815

Rev 9.5 24 Jun 2815

VERTICAL DATA

Marker Frequency Meter Det AFT136 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *5.35 47.42 Pk 346 -20.2 0 61.82 - 74 -12.18 38 318 A
2 *5.35 49.6 Pk 346 -20.2 0 64 - - 74 -10 38 318 \
3 *5.35 38.27 RMS 346 -20.2 0 52.67 54 -1.33 38 318 \
4 *5.35 38.67 RMS 346 -20.2 0 53.07 54 -0.93 38 318 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015
FCC ID: C3K1688

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont,5m Chamber A 29 Oct 2815 21:85:36
115
Rodioted Emissions 3-Meters
- Project Number: 15021746
18 Client MICROSOFT
Config:EUT + AC Adapter
Mode:ONII_5.3_HARM_11a_526@MHz
95 Teqted by:A. Escomilla
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted IBuU/m
3 5
3 6
@
o g
~ Avg Limit (dBuU/m)
55 14
45 L‘l‘. W
FRTeTY
. T
‘ v BARAAR A
2:W'MWM
1 18 18
Frequency (GHz)
Ronge (6Hz) RBU/UB  Ref/Attn Dst/Avg Tupe Swecp Pls  ¥ops/fods Fosition Renge (Gfiz) REWAUBH  Ref/Attn Det/Avg Type Sesep Pte #5ups/fiods  Fosition
1:1-5.8 M(-6d8) /38K 87/8 PEAK/Pir Avg(RMS)  Auto 6081 MAXH 0-360degs H | 5:6.15718 MC-6c8)/38k  B7/8 PEAK/Par AvgRMS)  Auto I8k MAKH 0-360degs H
35.08-6.15 1H(-648) /38 B1/18  PEAK/Pur AvgRS)  Auto seal HaH -
b.TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
LOW CHANNEL VERTICAL
! 1:LIL Fremont,5m Chomber A 29 Oct 2815 21:85:36
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Cl ient MICROSOFT
CofigiELT + AC Adapter
Made :ONII 5.3 HARM 11a 5268MHz
g5 Tested by:A. Escomilla
85
Peak L t CdBulU )
75
2 NIT N Restr ted 1B
~
a
° fvg Limit (dBul/m)
55
45 &
5
35 4 &
o
o5
1 14 18
Frequency (GHz)
Range (6H2) REU/UB  Ref/Attn Dst/Avg Tupe Sueep Pis  ¥ops/fods Fosition Ronge (Gt REWUBH  Ref/Attn Det/Avg Type Sesep Pts #ups/fiods FPosition
b.TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFTI36 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.2 40.07 Pk 28 -36 0 32.07 - - 74 -41.93 68.2 -36.13 0-360 100 H
2 *4.822 37.57 Pk 339 -29.9 0 41.57 - - 74 -32.43 68.2 -26.63 0-360 100 H
4 *1.2 41.14 Pk 28 -36 0 33.14 - - 74 -40.86 68.2 -35.06 0-360 200 \
6 *4.821 40.04 Pk 339 -29.9 0 44.04 - - 74 -29.96 68.2 -24.16 0-360 200 \
3 *12.48 27.05 Pk 39.1 -22.4 0 43.75 - - 74 -30.25 68.2 -24.45 0-360 201 H
5 2 40.13 Pk 311 -34.3 0 36.93 - - 74 -37.07 68.2 -31.27 0-360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBUV/m) (dB) (dBUV/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
*1.2 46.6 PK-U 28 -36 0 38.6 - 74 -35.4 - - 196 120 H
*1.2 38.04 ADR 28 -36 [ 30.04 54 -23.96 - 196 120 H
*4.823 47.91 PK-U 33.9 -29.9 [ 51.91 - 74 -22.09 - - 146 159 H
*4.823 37.32 ADR 339 -29.9 0 41.32 54 -12.68 - 146 159 H
*1.2 47.27 PK-U 28 -36 [ 39.27 - - 74 -34.73 - - 56 188 v
*1.2 40.18 ADR 28 -36 [ 32.18 54 -21.82 - 56 188 v
*4.82 48.26 PK-U 339 -29.9 0 52.26 - 74 -21.74 - - 160 205 A
*4.82 37.95 ADR 33.9 -29.9 [ 41.95 54 -12.05 - - 160 205 v
*12.48 33.38 PK-U 39.1 -22.4 [ 50.08 - 74 -23.92 - - 5 194 H
*12.481 22.68 ADR 39.1 -22.4 0 39.38 54 -14.62 - - - 5 194 H
2 46.01 PK-U 311 -34.4 [ 42.71 - - - - 68.2 -25.49 10 221 v
2 38.12 ADR 311 -34.4 [ 34.82 - - - - - - 10 221 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

MID CHANNEL HORIZONTAL

I ~UL Fremont,5m Chomber A 29 Oct 2815 21:47:82
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Cl ient {MICROSOFT
ConfigiELT + AC Adapter
Mode :ONII 5.3 HARM 11a 5388MHz
g5 Tesfted by:A. Escomilla
85
Peak L t (dBul )
75
2 NIT N Restr ted 1B
3 5
3 6
@
i . .
S Avg Limit (dBuV/m)
5: o ik
v JL”“ W
il L
35 1 . mmudﬂi‘w iy -
T" PP WO T o e,
A Y S S
B it
1 14 18
Frequency (GHz)
Range (6) RGI/UBN  Ref/Attn Dst/Avg Tupe Sueep Pis  ¥ops/fods Fosition Ronge (Gfiz) REWUBH  Ref/Attn Det/Avg Type Sesep Pte #ups/fiods FPosition
1:1-5.8 W68 /B B7/D  PEAK/Pur Avg(RIS)  futo 88l WK B-368ckege H | 5:6.15-18 NC-6B)/3B  BI/B  FERK/Pur vgeRMS)  Auto 18k M 8-368dsge H
315,06-6.15 1M(-6d8) /38 187/18 PEAK/Par Avg(RMS)  Aut 5081 MAXH 8-360deg
b.TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
MID CHANNEL VERTICAL
! 1:LIL Fremont,5m Chomber A 29 Oct 2815 21:47:82
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Client MICROSOFT
CorffigiELT + AC Adapter
Made :ONII 5.3 HARM 11a 5388MHz
g5 Tested by:A. Escomilla
85
Peak L t CdBulU )
75
2 NIT N Restr ted 1B
~
a
° fvg Limit (dBul/m)
55
45 = &
4
o
35
o5
1 14 18
Frequency (GHz)
Range (6H2) REU/UB  Ref/Attn Dst/Avg Tupe Sueep Pis  ¥ops/fods Fosition Ronge (Gt REWUBH  Ref/Attn Det/Avg Type Sesep Pts #ups/fiods FPosition
b.TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

Page 128 of 293

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688
MID CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.2 41.63 Pk 28 -36 0 33.63 - - 74 -40.37 68.2 -34.57 0-360 100 H
2 *4.864 37.51 Pk 339 -29.9 0 41.51 - - 74 -32.49 68.2 -26.69 0-360 100 H
5 *4.858 39.81 Pk 339 -30 0 43.71 - - 74 -30.29 68.2 -24.49 0-360 200 \
4 2 41.11 Pk 311 -34.4 0 37.81 - - 74 -36.19 68.2 -30.39 0-360 200 \
3 12.706 27.68 Pk 39.2 -22.9 0 43.98 - - 74 -30.02 68.2 -24.22 0-360 201 H
6 13.727 28.94 Pk 38.7 -22.6 0 45.04 - - 74 -28.96 68.2 -23.16 0-360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT136 ‘Amp/Cbi/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
*1.2 47.26 PK-U 28 -36 [ 39.26 - - 74 -34.74 - - 171 104 H
*1.2 39.73 ADR 28 -36 [ 31.73 54 -22.27 - - - - 171 104 H
*4.864 46.44 PK-U 339 -29.8 0 50.54 - - 74 -23.46 - - 146 145 H
*4.864 35.94 ADR 33.9 -29.9 [ 39.94 54 -14.06 - - 146 145 H
*4.858 48.75 PK-U 33.9 -30 [ 52.65 - - 74 -21.35 - - 196 196 \
*4.858 38.74 ADR 339 -30 0 42.64 54 -11.36 - - - 196 196 \
2 46.12 PK-U 311 -34.4 [ 42.82 - - - - 68.2 -25.38 25 126 \
2 38.06 ADR 311 -34.4 [ 34.76 - - - - - - 25 126 \
12.705 22.86 ADR 39.2 -22.9 0 39.16 - - - - - - 32 217 H
12.706 34.19 PK-U 39.2 -22.9 0 50.49 - - - - 68.2 -17.71 32 217 H
13.725 23.71 ADR 38.7 -22.7 0 39.71 - - 11 178 v
13.727 34.87 PK-U 38.7 -22.6 0 50.97 - - - - 68.2 -17.23 11 178 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

I ~UL Fremont,5m Chomber A 29 Oct 2815 22:31:26
Rodioted Emissions 3-Meters
185 Project Number:15U21746
Client:MICROSOFT
ConfigiELT + AC Adapter
Made :ONII 5.3 HARM 11a 5328MHz
95 Tesfted by:A. Escomilla
85
Peak L t (dBul )
75
2 INTT N Restr ted 1B
3 5
3 6
@
o B .
° Avg Limit (dBuV/m)
5: o i
- 5 JL‘W W
PPTRLAIN
35 1 . " /
Tk
St AP i
1 18 18
Frequency (GHz)
Range (6) RGI/UBN  Ref/Attn Dst/Avg Tupe Sueep Pis  ¥ops/fods Fosition Ronge (Gfiz) REWUBH  Ref/Attn Det/Avg Type Sesep Pte #ups/fiods FPosition
1:1-5.8 INC-6dB)/30  87/B  PEAK/Fir Avg(RMS)  1SEnsecCAuto) 5801 MAXH B-368ckege H | 5:6.15-18 NC-6B)/3B  BI/B  FERK/Pur vg(RS)  dSdnsec(Auto) I8k HAMH 8-368dsge H
3:5.86-6.15 1M(-6dB) /38 187/18 PEAK/Pur Avg(RMS) 41nsec(Auto) 501 MAXH B-36cleg:
b.TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
HIGH CHANNEL VERTICAL
! 1:LlL Fremont,5m Chomber A 29 Oct 2815 22:31:26
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Cl ient {MICROSOFT
ConfigiELT + AC Adapter
Madie :ONII 5.3 HARM 11a 5328MHz
g5 Tested by:A. Escomilla
85
Peak L t CdBulU )
75
2 NIT N Restr ted 1B
~
a
° fvg Limit (dBul/m)
55
A
45 5 o
) o
35 2
251
1 14 18
Frequency (GHz)
Range (6H2) REU/UB  Ref/Attn Dst/Avg Tupe Sucep Pis  ¥ops/fods Fosition Ronge (Gt REWUBH  Ref/Attn Det/Avg Type Sesep Pts #ups/fiods FPosition
b.TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

HIGH CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFTI36 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.2 41.52 Pk 28 -36 0 33.52 - - 74 -40.48 68.2 -34.68 0-360 100 H
2 *4.882 37.09 Pk 339 -29.6 0 41.39 - - 74 -32.61 68.2 -26.81 0-360 100 H
5 *4.875 37 Pk 339 -29.7 0 41.2 - - 74 -32.8 68.2 -27 0-360 100 \
3 *10.817 26.82 Pk 37.8 -22.1 0 42.52 - - 74 -31.48 68.2 -25.68 0-360 201 H
6 *12.246 26.77 Pk 389 -22.4 0 43.27 - - 74 -30.73 68.2 -24.93 0-360 100 \
4 2 40.32 Pk 311 -34.4 0 37.02 - - 74 -36.98 68.2 -31.18 0-360 200 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBUV/m) (dB) (dBUV/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
*1.2 46.97 PK-U 28 -36 0 38.97 - - 74 -35.03 - - 169 108 H
*1.2 39.5 ADR 28 -36 [ 315 54 -22.5 - - 169 108 H
*4.883 44.26 PK-U 33.9 -29.6 [ 48.56 - 74 -25.44 - - 150 152 H
*4.882 33.68 ADR 339 -29.6 0 37.98 54 -16.02 - - 150 152 H
*4.876 47.21 PK-U 33.9 -29.7 [ 51.41 - - 74 -22.59 - - 193 189 v
*4.876 37.76 ADR 33.9 -29.7 [ 41.96 54 -12.04 - 193 189 v
*10.816 34.68 PK-U 37.8 -22.2 0 50.28 - 74 -23.72 - - 82 202 H
*10.817 23.24 ADR 37.8 -22.1 [ 38.94 54 -15.06 - - 82 202 H
*12.245 33.79 PK-U 38.9 -22.4 [ 50.29 - 74 -23.71 - - 3 139 v
*12.244 22.63 ADR 389 -22.4 0 39.13 54 -14.87 - - - 3 139 A
2 46.42 PK-U 311 -34.4 [ 43.12 - - - - 68.2 -25.08 22 132 v
2 39.01 ADR 311 -34.4 [ 35.71 - - - - - - 22 132 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

9.2.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

| o5Ul_Fremont,5m Chamber A 27 Oct 2815  21:87:53
Restricted Bondedge
- Project Number: 15021746
I Client MICROSOFT
Config:EUT + Laptop
Mode:UNTI_5.3_BE_| 1n_HT26_5328MH=
185 Tested byiA. Escamilla
95 J, . _._.m\‘
/ ‘\
85 \
£ / \ Peak Limit (dBuU/m
3 750 f Q"
[as]
{ e |
65 [
- T i imit C(dBul
45 \&Mm
35
5.3 1EMH=z/ 5.46
Frequency (GHz)
Range (6Hz) REU/UBY Ref/Attn  Det/Avg Type Suzep Pis #Gups/Mode FPosition Ronge (GHz) RBL/UBI Ref/fttn  Det/Avg Type Susep Pts  #5ups/Mode  Position
1:5.35.48 1M(-6dB) /3M 187/18 PEAK/Pur Bvg(RMS)  2Bmsec(futo) BBEI  MAXH 223 degs 329 | 2:5.3-5.46 TMC-6cB)/3M 187/18 AUER/Par Avg(RMS)  2Bmsec(futo) 8881 auTALG 223 degs 329 cn)
BondEdge 5.3-5.4686Hz UNIT Method Av - H.TST 38315 4 Jun 2815 Rev 8.5 24 Jun 2815
Marker Frequency Meter Det AFT136 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *5.35 45.12 Pk 34.6 -20.2 0 59.52 - 74 -14.48 223 329 H
3 *5.35 35.92 RMS 34.6 -20.2 1 50.42 54 -3.58 - - 223 329 H
4 *5.35 36.26 RMS 346 20.2 1 50.76 54 -3.24 - - 223 329 H
2 *5.352 47.49 Pk 34.6 -20.2 0 61.89 - - 74 1211 223 329 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

VERTICAL PEAK AND AVERAGE PLOT

| 258l Fremont, 5m Chember A 27 Oct 2015  20:53:45
Restricted Bondedge
. Project Number: 15021746
I Client :MICROSOFT
ConfigiEUT + Laptop
X Mode:ONTT_5.3 BE_11n_HT2B_532BMH=
185 {W‘ o Al ”'\‘ Tested by A. Escamilla
1
/( \
= { i
9 i ]
j i
85 \
< \J \WM Peak Limit (dBul/m
3 75 : :
@ ; i
K] ;
55
45
35
5.3 16MH=z/ 5.46
Frequency (GHz)
Ronge (6Hz) REU/UBY Ref/Attn Det/Avg Type Suzep Pis ¥oups/Mode Position Ronge (GHz) RBL/UBH Ref/fttn  Det/Avg Type Sueep Pts #5ups/Mode Position
E 46 o f 187 Pl CRM 0% (F L M 31
BondEdge 5.3-5.46BGHz UNII Method AU - U.TST 368915 4 Jun 2815 Rev 8.5 24 Jun 2815
Marker Frequency Meter Det AFT136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
1 *5.35 49.01 Pk 346 -20.2 0 63.41 - - 74 -10.59 231 342 v
3 *5.35 38.03 RMS 34.6 -20.2 1 52.53 54 -1.47 - 231 342 vV
4 *5.35 38.86 RMS 34.6 -20.2 1 53.36 54 0.64 - - 231 342 Vv
2 *5.354 51.68 Pk 346 20.1 0 66.18 - - 74 -7.82 231 342 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

. UL Fremont,5m Chamber A 29 Oct 2815 23:84:43
Rodioted Emissions 3-Meters
- Project Number: 15021746
18 Client MICROSOFT
Config:EUT + AC Adapter
Mode :ONII_ 5.3 HARM 1 1n HT28_526BMHz
95 Tegted by:A. Escomilla
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted IBuU/m
3 5
3 6
@
T ;
~ Avg Limit (dBuU/m)
55 14
J 3
45 ol
2
. e no? Wi
‘ M”MWMMW
25”"MMM'MW‘M
1 18 18
Frequency (GHz)
Ronge (6Hz) RBU/UB  Ref/Attn Dst/Avg Tupe Swecp Pls  ¥ops/fods Fosit Renge (Gfiz) REWAUBH  Ref/Attn Det/Avg Type Sesep Pte #5ups/fiods  Fosition
1:1-5.8 M(-6dB) /38K 8 PEAK/Pir Avg(RMS)  15BnsecCAuto) 6081  MAXH 8- 5:6.15-18 MC-6c8)/38k  B7/8 PEAK/Par Avg(RMS)  45dnsec(Auto) I8k  MAXH 0-360degs H
35.08-6.15 1H(-648) /38 B1/18  PEAK/Pur AvgRHS)  dlnesc(Aito) 5081  MAXH B-368ckeg
b.TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

Page 135 of 293

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
LOW CHANNEL VERTICAL
I ~UL Fremont,5m Chomber A 29 Oct 2815 23:84:43
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Cl ient {MICROSOFT
ConfigiELT + AC Adapter
Mode :ONII 5.3 HARM 11n HT28 5268MHz
g5 Tested by:A. Escomilla
85
Peak L t CdBulU )
75
2 NIT N Restr ted 1B
~
a
° fvg Limit (dBul/m)
55
6
45 5 2
4
35 3
o5
1 14 18
Frequency (GHz)
Range (6H2) REU/UB  Ref/Attn Dst/Avg Tupe Sucep Pis  ¥ops/fods Fosition Ronge (Gt REWUBH  Ref/Attn Det/Avg Type Sesep Pts #ups/fiods FPosition
b.TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.2 40.04 Pk 28 -36 0 32.04 - - 74 -41.96 68.2 -36.16 0-360 100 H
2 *4.815 36.83 Pk 339 -29.9 0 40.83 - - 74 -33.17 68.2 -27.37 0-360 100 H
5 *4.826 40.27 Pk 339 -30 0 44.17 - - 74 -29.83 68.2 -24.03 0-360 200 \
6 *15.568 27.74 Pk 40.4 -21.2 0 46.94 - - 74 -27.06 68.2 -21.26 0-360 200 \
4 2 40.69 Pk 311 -34.3 0 37.49 - - 74 -36.51 68.2 -30.71 0-360 200 \
3 16.296 28.49 Pk 41.2 -22.2 0 47.49 - - 74 -26.51 68.2 -20.71 0-360 201 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFTI36 ‘Amp/Cbl/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
*1.2 46.33 PK-U 28 -36 [ 38.33 - 74 -35.67 - - 195 117 H
*1.2 37.75 ADR 28 -36 1 29.85 54 -24.15 - - 195 117 H
*4.817 45.35 PK-U 339 -29.9 0 49.35 - 74 -24.65 - - 152 167 H
*4.817 33.48 ADR 33.9 -29.9 1 37.58 54 -16.42 - - 152 167 H
*4.827 47.25 PK-U 33.9 -30 [ 51.15 - 74 -22.85 - - 163 212 v
*4.826 36.98 ADR 339 -30 1 40.98 54 -13.02 - 163 212 A
*15.568 34.43 PK-U 40.4 -21.2 [ 53.63 - 74 -20.37 - - 18 168 v
*15.569 23.26 ADR 40.4 -21.2 1 42.56 54 -11.44 - - - 18 168 v
2 45.85 PK-U 311 -34.4 0 42.55 - - - - 68.2 -25.65 6 227 A
2 37.99 ADR 311 -34.4 1 34.79 - - 6 227 \
16.295 35.07 PK-U 41.2 -22.2 0 54.07 - - - - 68.2 -14.13 74 204 H
16.297 23.92 ADR 41.2 -22.2 1 43.02 - - - - - - 74 204 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

MID CHANNEL HORIZONTAL

I ~UL Fremont,5m Chomber A 29 Oct 2815 23:38:38
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Cl ient {MICROSOFT
ConfigiEUT + AC Adapter
Mode :ONII 5.3 HARM 11n HT28 5388MHz
g5 Tested by:A. Escomilla
85
Peak L t (dBul )
75
2 NIT N Restr ted 1B
3 5
3 6
@
i . .
S Avg Limit (dBuV/m)
SC o I
5 NH.MN
4 3 w
2 n g L i oo
BK | Q. Iodaleu i o
J ’W‘\AMM)‘JW
A
1 14 18
Frequency (GHz)
Range (6) RGI/UBN  Ref/Attn Dst/Avg Tupe Sueep Pis  ¥ops/fods Fosition Ronge (Gfiz) REWUBH  Ref/Attn Det/Avg Type Sesep Pte #ups/fiods FPosition
1:1-5.8 INC-6dB)/30  87/B  PEAK/Fir Avg(RMS)  1SEnsecCAuto) 5801 MAXH B-368ckege H | 5:6.15-18 NC-6B)/3B  BI/B  FERK/Pur vg(RS)  dSdnsec(Auto) I8k HAMH 8-368dsge H
315,06-6.15 1M(-6d8) /38 167/18 PEAK/Pur AVGERNS)  dlnsec(futo) 5881  MAXH 8-360deg
b.TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
MID CHANNEL VERTICAL
I ~UL Fremont,5m Chomber A 29 Oct 2815 23:38:38
Rodioted Emissions 3-Meters
= Project Number:15U21746
8 Client:MICROSOFT
ConfigEUT + AC Adapter
Modke:ONIT_5.3_HARM 1 1n_HT28_5388MH=z
95 Tested by:A. Escomilla
85
cak | £ CdBuU/m)
75
2 \IT N Restr ted (dB
~
3 65
3
° Avg Limit (dBuU/m
55
. 6
5
a o
35 a
25
1 18 18
Frequency (GHz)
Range (612) REU/UBN  Ref/Attn Dst/Avg Type Sueep Pis #owps/fode Fosition Range (6z) REWUBW  FRef/Attn Det/Avg Tupe Secep Pt 45ups/Mode Fosition
b TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

MID CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AF T136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.2 40.43 Pk 28 -36 0 32.43 - - 74 -41.57 68.2 -35.77 0-360 100 H
2 *1.721 41.62 Pk 28.9 -34.5 0 36.02 - - 74 -37.98 68.2 -32.18 0-360 100 H
3 *4.863 37.6 Pk 339 -29.9 0 41.6 - - 74 -32.4 68.2 -26.6 0-360 100 H
6 *4.863 41.1 Pk 339 -29.9 0 45.1 - - 74 -28.9 68.2 -23.1 0-360 200 \
4 1717 39.24 Pk 28.8 -34.5 0 33.54 - - 74 -40.46 68.2 -34.66 0-360 200 \
5 2 40.67 Pk 311 -34.4 0 37.37 - - 74 -36.63 68.2 -30.83 0-360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFTI36 ‘Amp/Chi/Fl DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*1.2 46.21 PK-U 28 -36 [ 38.21 - 74 -35.79 - - 197 118 H
*1.2 37.32 ADR 28 -36 1 29.42 54 -24.58 - 197 118 H
*1.721 43.71 PK-U 28.9 -34.5 [ 38.11 - 74 -35.89 - - 56 281 H
*1.722 31.48 ADR 28.9 -34.5 1 25.98 54 -28.02 - - - - 56 281 H
*4.862 46.52 PK-U 339 -29.9 0 50.52 - - 74 -23.48 - - 140 137 H
*4.863 36.1 ADR 33.9 -29.9 1 40.2 54 -13.8 - - 140 137 H
*4.863 46.88 PK-U 33.9 -29.9 [ 50.88 - 74 -23.12 - - 161 203 \
*4.863 36.74 ADR 339 -29.9 1 40.84 54 -13.16 - - - 161 203 \
1.716 43.73 PK-U 28.8 -34.5 [ 38.03 - - - - 68.2 -30.17 267 320 \
1.717 31.62 ADR 28.9 -34.5 1 26.12 - - 267 320 \
2 46.42 PK-U 311 -34.4 0 43.12 - - - - 68.2 -25.08 18 223 \
2 38.37 ADR 311 -34.4 1 35.17 - - - - - - 18 223 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21746-E4V2
MODEL NUMBER: 1688

DATE: DECEMBER 8, 2015

FCC ID: C3K1688

HIGH CHANNEL HORIZONTAL

~UL Fremont,5m Chomber A

38 Oct 2815 Ba:14:51

[

Project Number:15U21746

Rodioted Emissions 3-Meters

185 Client :MICROSOFT
Config EUT + AC Adapter
Modk:ONIT_5.3 HARM_| 1n_HT28_5328MHz
95 Tesked by:A. Escomilla
85
Peck Limit CdBuU/m)
75
2 INIT Non-Restricted (dB
3 s
3 6
om
o " .
s fAvg Limit (dBuV/m)
55 =

J |
) g o s

45
1 WWW
Ecwmjwwrww»«w
1 18 18
Frequency (GHz)
Range (612) REUAUBU  Ref/Attn Det/Avg Type Suee Pls  #owps/fode Position Renge (6z) RBWUBW  Fef/Attn  Det/Avg Type Sues Pt 45ups/Mode  Fosition
gt g T4pe P P £ g Typ: P
1:1-5.88 NC-6B)/3  B7/8  PEAK/Far Rvg(RMNS)  Auto 68l MAKH B-360dege H | 5:6.15-18 NC-6BI/30  BI/B  FEAK/Pir Avg(RIS)  Auto 18k A 0-36dege H
35.86-6.15 HG-6B)/3Kk  187/18  PEAK/Pur Avg(RNS)  Auto sal HAXH 8-360ceg; :

p.TST 38915 12 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
HIGH CHANNEL VERTICAL
I ~UL Fremont,5m Chomber A 38 Oct 2815 84a:14:51
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Cl ient {MICROSOFT
ConfigiELT + AC Adapter
Mods:ONII 5.3 HARM 1 1n HT28 5328MHz
g5 Tested by:A. Escomilla
85
Peak L t CdBulU )
75
2 NIT N Restr ted 1B
~
a
° fvg Limit (dBul/m)
55
45 3 5
4
35 2
o5
1 14 18
Frequency (GHz)
Range (6H2) REU/UB  Ref/Attn Dst/Avg Tupe Sueep Pis  ¥ops/fods Fosition Ronge (Gt REWUBH  Ref/Attn Det/Avg Type Sesep Pts #ups/fiods FPosition
b.TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

HIGH CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFTI36 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.2 39.83 Pk 28 -36 0 31.83 - - 74 -42.17 68.2 -36.37 0-360 100 H
2 *4.881 37.2 Pk 339 -29.6 0 41.5 - - 74 -32.5 68.2 -26.7 0-360 100 H
5 *4.882 40.59 Pk 339 -29.6 0 44.89 - - 74 -29.11 68.2 -23.31 0-360 200 \
3 *10.882 27.06 Pk 37.8 -22.1 0 42.76 - - 74 -31.24 68.2 -25.44 0-360 201 H
6 *12.169 27.46 Pk 38.8 -22.8 0 43.46 - - 74 -30.54 68.2 -24.74 0-360 200 \
4 2 40.48 Pk 311 -34.3 0 37.28 - - 74 -36.72 68.2 -30.92 0-360 200 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuv/m)
*1.2 47.04 PK-U 28 -36 [ 39.04 - 74 -34.96 - - 167 116 H
*1.2 38.68 ADR 28 -36 1 30.78 54 -23.22 - - 167 116 H
*4.88 44.81 PK-U 33.9 -29.7 0 49.01 - 74 -24.99 - - 140 171 H
*4.881 33.74 ADR 33.9 -29.6 1 38.14 54 -15.86 - - - - 140 171 H
*4.883 46.68 PK-U 33.9 -29.6 0 50.98 - 74 -23.02 - - 160 206 v
*4.881 35.78 ADR 33.9 -29.7 1 40.08 54 -13.92 - 160 206 v
*10.881 3431 PK-U 37.8 -22.1 [ 50.01 - 74 -23.99 - - 42 202 H
*10.882 23.04 ADR 37.8 -22.1 1 38.84 54 -15.16 - 42 202 H
*12.169 33.91 PK-U 38.8 -22.8 0 49.91 - - 74 -24.09 9 139 v
*12.17 22.7 ADR 38.8 -22.8 1 38.8 54 -15.2 - - 9 139 v
2 45.81 PK-U 311 -34.3 0 42.61 - - - - 68.2 -25.59 2 220 v
2 37.99 ADR 311 -34.4 1 34.79 2 220 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

9.2.3. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.3 GHz BAND
AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1ZI:LIL Fremont,5m Chamber A 27 Oct 2815 21:28:38

Restricted Bondedge

- Project Number: 15021746

1 Client MICROSOFT

Config EUT + Laptop
Made:UNII_5.3_BE_I1n_HT48_5318MHz
195 Tested by'A. EscanilTa

P MRy

= \/ |
8 \ |

Peak Limit (dBulU/m
75

. \

CdBuU/m)
—

c Limit CdBul/m)

55
- w34
45
35
5.3 16MH=z/ 5.46
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/Attn Det/fvg Tuyps Sueep Pls #oups/fode Posilion Range (GHiz) RBUAVEN  Ref/Attn  Det/Avg Type Sweep Pts  4Sups/fode Fosition
1:5.35.45 HC6dB)/M  107/18 PEAK/Pur Rg(RHS)  Zmsec(futo) BBDI  NAXH 35 degs 189 | 2:5.3-5.45 MC-6BI/M  1B7/18 AJER/Pur hug(RMS)  ZlnsecChuto) 8001 1BGTAVG 305 degs 199 o,

BondEdge 5.3-5.4686Hz UNIT Method Av - H.TST 38315 4 Jun 2815 Rev 8.5 24 Jun 2815

HORIZONTAL DATA

Marker Frequency Meter Det AFT136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *5.35 42.42 Pk 346 -20.2 0 56.82 - - 74 -17.18 305 189 H
3 *5.35 32.75 RMS 346 -20.2 .18 47.33 54 -6.67 - - 305 189 H
2 *5.352 44.72 Pk 34.6 -20.1 0 59.22 - - 74 -14.78 305 189 H
4 *5.352 3291 RMS 34.6 -20.2 .18 47.49 54 -6.51 - - 305 189 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

VERTICAL PEAK AND AVERAGE PLOT

<UL Fremont,5m Chomber A 27 Oct 2815 21:17:38

Restricted Bondedge

Project Number:5U21746
Cl ient :MICROSOFT

Config:EUT + Loptop
Mode:UNII_5.3_BE_11n_HT4B_531BMHz

185 Tested by:A. Escomilla
P T T
as “\\
|

85 ‘
2 \
5 | Peak Limit (dBuU/m
3 75
é
3 \

65 | .

= i = AR

45
35
5.3 1eMH=/ 5.46
Frequency (GHz)
Range (62 REU/UBU  Ref/Attn Det/Avg Type Sueep Pls Faups/fode Position Range (6Hz) RBWUBN  Ref/Attn Det/Avg Typs Sueep Pts ¥5ups/llode Fosition
46 i 37 PEAK/Pirr Avg(RNS)  2Busec(huto) 801 M dege 282
BondEdge 5.3-5.46B6Hz UNII Method AU - U.TST 38915 4 Jun 2815 Rev 8.5 24 Jun 2815
Marker Frequency Meter Det AFT136 "Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *5.35 42.76 Pk 34.6 -20.2 0 57.16 - - 74 -16.84 7 282 Vv
3 *5.35 33.99 RMS 346 -20.2 18 48.57 54 -5.43 - 7 282 A
4 *5.35 34.77 RMS 34.6 -20.2 .18 49.35 54 -4.65 - - 7 282 A
2 *5.356 46.79 Pk 346 -20.1 0 61.29 - - 74 -12.71 7 282 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

. UL Fremont,5m Chamber A 38 Oct 2815 16:22:57
Rodioted Emissions 3-Meters
- Project Number: 15021746
18 Client MICROSOFT
Config:EUT + AC Adapter
Mode :ONII_ 5.3 _HARM_11n HT48_5278MHz
95 Teqted by:A. Escomilla
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted IBuU/m
3 5
3 6
@
T ‘ ;
~ Avg Limit (dBuU/m) H
55 £
45 J LHN 3 v
z i iy
A 3 " bt L y -
35 1 Ao M'“ S
MW‘WI
o5 WWW
1 18 18
Frequency (GHz)
Ronge (6Hz) RBU/UB  Ref/Attn Dst/Avg Tupe Swecp Pls  ¥ops/fods Fosition Renge (Gfiz) REWAUBH  Ref/Attn Det/Avg Type Sesep Pte #5ups/fiods  Fosition
1:1-5.8 M(-6d8) /38K 87/8 PEAK/Pir Avg(RMS)  Auto 6081 MAXH 0-360degs H | 5:6.15718 MC-6c8)/38k  B7/8 PEAK/Par AvgRMS)  Auto I8k MAKH 0-360degs H
35.08-6.15 1H(-648) /38 B1/18  PEAK/Pur AvgRS)  Auto seal HaH -
b.TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

MODEL NUMBER: 1688 FCC ID: C3K1688
LOW CHANNEL VERTICAL
I ~UL Fremont,5m Chomber A 38 Oct 2815 16:22:57
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Cl ient {MICROSOFT
ConfigiELT + AC Adapter
Moce:ONII 5.3 HARM 11n HT48 5278MHz
g5 Tested by:A. Escomilla
85
Peak L t CdBulU )
75
2 NIT N Restr ted 1B
~
a
° fvg Limit (dBul/m)
55
5
4 £
5 2
35 4 2
o
o5
1 14 18
Frequency (GHz)
Range (6H2) REU/UB  Ref/Attn Dst/Avg Tupe Sueep Pis  ¥ops/fods Fosition Ronge (Gt REWUBH  Ref/Attn Det/Avg Type Sesep Pts #ups/fiods FPosition
b.TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFTI36 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.2 41.45 Pk 28 -36 0 33.45 - - 74 -40.55 68.2 -34.75 0-360 100 H
4 *1.2 41.35 Pk 28 -36 0 33.35 - - 74 -40.65 68.2 -34.85 0-360 100 \
3 *11.474 27.29 Pk 38 -22.4 0 42.89 - - 74 -31.11 68.2 -25.31 0-360 100 H
5 2 40.73 Pk 311 -34.4 0 37.43 - - 74 -36.57 68.2 -30.77 0-360 200 \
2 6.981 31.56 Pk 35.6 -27.1 0 40.06 - - 74 -33.94 68.2 -28.14 0-360 100 H
6 10.189 26.95 Pk 37.2 -23.3 0 40.85 - - 74 -33.15 68.2 -27.35 0-360 200 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuv/m)

*1.2 46.77 PK-U 28 -36 [ 38.77 - 74 -35.23 - - 127 101 H
*1.2 37.21 ADR 28 -36 .18 29.39 54 -24.61 - - 127 101 H
*1.2 46.87 PK-U 28 -36 0 38.87 - - 74 -35.13 - - 256 240 v
*1.2 38.66 ADR 28 -36 .18 30.84 54 -23.16 - - - - 256 240 v
*11.472 33.8 PK-U 38 224 0 49.4 - 74 -24.6 - - 117 304 H
*11.472 2237 ADR 38 224 .18 38.15 54 -15.85 - - 117 304 H
2 46.55 PK-U 311 -34.4 [ 43.25 - - - - 68.2 -24.95 13 129 v
2 39.33 ADR 311 -34.4 .18 36.21 - - 13 129 v
6.983 37.48 PK-U 35.6 27 0 46.08 - - - - 68.2 -22.12 267 220 H
6.983 26.13 ADR 35.6 -27 .18 34.91 - - 267 220 H
10.189 35.38 PK-U 37.2 233 0 49.28 - - - - 68.2 -18.92 201 247 v
10.189 23.22 ADR 37.2 233 .18 37.3 - - - - - - 201 247 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015
MODEL NUMBER: 1688 FCC ID: C3K1688

HIGH CHANNEL HORIZONTAL

! 1:UL Fremont,5m Chomber A 38 Oct 2815 17:18:57
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Cl ient {MICROSOFT
Config:EUT + AC Adapter
Mode :ONII 5.3 HARM 11n HT48 5318MHz
95 Tested by:A. Escomilla
85
Peak L t CdBuU/m)
75
2 NIT N Restr ted 1B
3 5
3 6
@
o B .
S Avg Limit (dBuV/m)
55 -
45 LW .
Nl
35 i e wud&-wv
Tww WWM”‘WW
25 Pttt A
1 14 18
Frequency (GHz)
Range (6) RGI/UBN  Ref/Attn Dst/Avg Tupe Sueep Pis  ¥ops/fods Fosition Ronge (Gfiz) REWUBH  Ref/Attn Det/Avg Type Sesep Pte #ups/fiods FPosition
1:1-5.8 INC-6dB)/30  87/B  PEAK/Fir Avg(RMS)  1SEnsecCAuto) 5801 MAXH B-368ckege H | 5:6.15-18 NC-6B)/3B  BI/B  FERK/Pur vg(RS)  dSdnsec(Auto) I8k HAMH 8-368dsge H
315,06-6.15 1M(-6d8) /38 167/18 PEAK/Pur AVGERNS)  dlnsec(futo) 5881  MAXH 8-360deg
FCC Port15C SGHz UNII RSE.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21746-E4V2 DATE: DECEMBER 8, 2015

! 1:LlL Fremont,5m Chomber A 38 Oct 2815 17:18:57
Rodioted Emissions 3-Meters
= Project Number:15U21746
18 Cl ient {MICROSOFT
ConfigiELT + AC Adapter
Mode :ONII 5.3 HARM 11n HT48 5318MHz
g5 Tested by:A. Escomilla
85
Peak L t CdBulU )
75
2 NIT N Restr ted 1B
3 5
3 6
@
o )
~ Avg Limit (dBulU/m)
55
45 5
[s)
<
- o
3 g
o
o5
1 14 18
Frequency (GHz)
Range (6H2) REU/UB  Ref/Attn Dst/Avg Tupe Sucep Pis  ¥ops/fods Fosition Ronge (Gt REWUBH  Ref/Attn Det/Avg Type Sesep Pts #ups/fiods FPosition
FCC Port15C SGHz UNII RSE.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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