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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

1. General Information

1.1 Testing Laboratory

DT&C Co., Ltd.
The 3 m test site and conducted measurement facility used to collect the radiated data are located at the

42, Yurim-ro, 154beon-gil, Cheoin-gu, Yongin-si, Gyeonggi-do, Korea 17042. The site is constructed in

conformance with the requirements.
- FCC MRA Accredited Test Firm No. : KR0034

www.dtnc.net
Telephone ~ :  +82-31-321-2664
FAX : +82-31-321-1664

1.2 Details of Applicant

Applicant : SOLUM CO.,LTD.

Address 4,5,6th F, 357, Guseong-ro, Giheung-gu, Yongin-si, Gyeonggi-do, South Korea

Contact person . KiDong Lee
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FCC ID: 2AFWN-SLG-CP101

Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101
1.3 Description of EUT
EUT ESL Gateway
Model Name SLG-CP101
Add Model Name NA

Hardware version

2.4-Sub-GHz_RT-Gateway RO01

Software version

1.5.12_G4

Power Supply

DC5.0V

Frequency Range

2405 ~ 2480MHz (16 channels)

Max. RF Output Power

6.10 dBm

Modulation Technique

0-QPSK

Antenna Specification

Antenna Type: Internal AntennaN°TE 1
Gain: 3.9 dBi(PK)

Note 1: This device has two transceivers and uses the same antenna.

1.4 Declaration by the applicant / manufacturer

- N/A

1.5 Test Conditions

Ambient Condition

= Temperature

+22 °C ~+25 °C

= Relative Humidity

34 % ~45%

1.6 Measurement Uncertainty

The measurement uncertainties shown below were calculated in accordance with requirements of ANSI C 63.4-2014. All

measurement uncertainty values are shown with a coverage factor of k = 2 to indicate a 95 % level of confidence. The

measurement uncertainty shown below meet or exceeds the Ucisrr measurement uncertainty values specified in CISPR

16-4-2 and, thus, can be compared directly to specified limits to determine compliance.

Parameter

Measurement uncertainty

AC conducted emission

+ 2.4 dB (The confidence level is about 95 %, k = 2)

Radiated Disturbance
(Below 1 GHz)

+ 5.1 dB (The confidence level is about 95 %, k = 2)

Radiated Disturbance
(1 GHz ~ 18 GH2)

+ 5.4 dB (The confidence level is about 95 %, k = 2)

Radiated Disturbance
(Above 18 GHz)

+ 5.3 dB (The confidence level is about 95 %, k = 2)

TRF-RF-238(04)161101

Prohibits the copying and re-issue of this report without DT&C approval.

Pages: 5/ 65



O Dt&C

Report No.: DRTFCC1707-0130(1)

FCC ID: 2AFWN-SLG-CP101

IC: 22800-SLGCP101

1.7 Support Equipment

Equipment Manufacturer Model No. Serial No. Note
POE HP PD-3501G/AC CN35FFX099 -
1.8 Test Equipment List
Next Cal.
l.D
Type Manufacturer Model ( Ca;mma}\(tjz) Date S/IN
vy (yy/mm/dd)
Agilent
Spectrum Analyzer . N9020A 17/01/11 18/01/11 MY50200828
Technologies
Agilent
Spectrum Analyzer . N9020A 16/10/11 17/10/11 MY46471251
Technologies
Agilent
DC Power Supply . 66332A 16/09/08 17/09/08 GB42110550
Technologies
Thermohygrometer HCT HCT-1 16/09/09 17/09/09 NONE
Signal Generator Rohde Schwarz SMF100A 17/04/21 18/04/21 102341
Signal Generator Rohde Schwarz SMBV100A 17/01/04 18/01/04 255571
Multimeter FLUKE 17B 17/04/12 18/04/12 26030065WS
Loop Antenna Schwarzbeck FMZB1513 16/04/22 18/04/22 1513-128
BILOG ANTENNA Schwarzbeck VULB 9160 16/11/11 18/11/11 3151
Horn Antenna ETS-LINDGREN | 3117 16/05/03 18/05/03 00140394
Horn Antenna A.H.Systems Inc. | SAS-574 17/04/25 18/04/25 154
. ! Wainwright WHKX12-2580-
Highpass Filter Instruments 3000-18000-80SS 16/09/09 17/09/09 3
Wainwright WHNX6-6320-
Highpass Filter | 9 8000-26500- 16/09/13 17/09/13 1
nstruments
40CC
PreAmplifier Agilent 8449B 16/10/19 17/10/19 3008A02108
PreAmplifier TSJ MLA-O10K01- 17/03/06 18/03/06 | 1844539
EMI Test Receiver Rohde Schwarz ESR7 17/02/16 18/02/16 101061
EMI Test Receiver Rohde Schwarz ESCI 17/02/16 18/02/16 100364
Single-Phase Master NF 4420 16/09/08 17/09/08 3049354420023
Artificial Mains Network Rohde Schwarz ESH2-75 16/09/08 17/09/08 828739/006
Pulse limiter Rohde Schwarz ESH3-22 17/01/03 18/01/03 101334
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IC: 22800-SLGCP101

1.8 Summary of Test Results

FCC Part RSS Std. Parameter Limit Test Status
Condition Note 1
15.247(a) RSS-247 [5.2] 6 dB Bandwidth > 500 kHz C
15.247(b) RSS-247 [5.4] Transmitter Output Power <1 Watt C
Out of Band Emissions / 20 dBc in any
15.247(d) | RSS-247[8.8] | gong Edge 100 kHz BW Conducted c
15.247(¢) | RSS-247 [5.2] gans.m'tter Power Spectral < 8 dBm/3 kHz C
ensity
- RSS-Gen [6.6] Occupied Bandwidth (99 %) RSS-Gen(6.6) C
15.247(d) | RSS-247 [5.5] (GRee”S‘:rrf‘C'tgc'le'd Stength Limits
15.205 RSS-Gen [8.9] Radiated FCC 15.209 limits Radiated Cc
15.209 RSS-Gen [8.10] - -
Emission Limits)
. o - AC Line
15.207 RSS-Gen [8.8] AC Line Conducted Emissions | FCC 15.207 limits C
Conducted
15.203 RSS-Gen [8.3] Antenna Requirements FCC 15.203 - C
Note 1: C=Comply = NC=Not Comply NT=Not Tested NA=Not Applicable

TRF-RF-238(04)161101 Prohibits the copying and re-issue of this report without DT&C approval. Pages: 7/ 65



FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

2. Test Methodology

Generally the tests were performed according to the KDB558074 D01 v03r05. And ANSI C63.10-2013 was used to reference

appropriate EUT setup and maximizing procedures of radiated spurious emission and AC line conducted emission testing.

2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions requirement and operating

in a manner that intends to maximize its emission characteristics in a continuous normal application.

2.2 EUT Exercise

The EUT was operated in the test mode to fix the TX frequency that was for the purpose of the measurements. According to its
specifications, the EUT must comply with the requirements of the Section 15.207, 15.209 and 15.247 under the FCC Rules Part 15
Subpart C.

2.3 General Test Procedures

Conducted Emissions

The power-line conducted emission test procedure is not described on the KDB 558074.

So this test was fulfilled with the requirements in Section 6.2 of ANSI C63.10.

The EUT is placed on the wooden table, which is 0.8 m above ground plane and the conducted emissions from the EUT measured in
the frequency range between 0.15MHz and 30MHz using CISPR Quasi-peak and Average detector.

Radiated Emissions

Basically the radiated tests were performed with KDB 558074. But some requirements and procedures like test site requirements,
EUT setup and maximizing procedure were fulfilled with the requirements in Section 5 and 6 of the ANSI C63.10 as stated on section
12.1 of the KDB 558074.

The EUT is placed on a non-conductive table, which is above ground plane. The turntable shall rotate 360 degrees to determine the
position of maximum emission level. EUT is set 1 or 3 m away from the receiving antenna, which varied from 1 m to 4 m to find out the
highest emission. And also, each emission was to be maximized by changing the polarization of receiving antenna both horizontal and

vertical. In order to find out the highest emission, the relative positions of the EUT were rotated through three orthogonal axes.

2.4 Description of Test Modes

The EUT has been tested with the operating condition for maximizing the emission characteristics. A test program is used to control

the EUT for staying in continuous transmitting. The lowest, middle and highest channels were tested and reported.

Test Mode Test Frequency [MHz]
[TM]

Lowest channel Middle channel Highest channel

Transceiver 1 DC
TM 1 (ZIGBEE - Adapter 2405 2440 2480
Modem#2)
Transceiver 2
™ 2 (ZIGBEE -
Modem##4)
Transceiver 1
™ 3 (ZIGBEE - POE 2405 2440 2480
Modem#2)
Transceiver 2
™ 4 (ZIGBEE - POE 2405 2440 2480
Modem#4)

DC

Adapter 2405 2440 2480

TRF-RF-238(04)161101 Prohibits the copying and re-issue of this report without DT&C approval. Pages: 8/ 65



FCC ID: 2AFWN-SLG-CP101
m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

2.5 Instrument Calibration

The measuring equipment, which was utilized in performing the tests documented herein, has been calibrated in accordance with the

manufacturer's recommendations for utilizing calibration equipment, which is traceable to recognized national standards.

3. Test Result

3.1 Maximum Peak Conducted Output Power
@ Test Requirements and limit, §15.247(b) & RSS-247 [5.4]

A transmitter antenna terminal of EUT is connected to the input of a spectrum analyzer.

Measurement is made while the EUT is operating in transmission mode at the appropriate frequencies.

The maximum permissible conducted output power is 1 Watt.

3.1.1 Test Setup
Refer to the APPENDIX I.

3.1.2 Test Procedures

Maximum Peak Conducted Output Power is measured using Measurement Procedure of KDB558074
. Set the RBW = DTS bandwidth. Actual RBW =2 MHz
. Set VBW = 3 x RBW. Actual VBW = 6 MHz
. Set span 2 3 x RBW.

. Sweep time = auto couple

. Trace mode = max hold

1
2
3
4
5. Detector = peak
6
7. Allow trace to fully stabilize
8

. Use peak marker function to determine the peak amplitude level.

3.1.3 Test Results

Test Mode Tested Channel Fé?xrtﬁf;zl;?gf Peak Output Power

dBm dBm

Lowest . 4.05

™1 Middle } 151
Highest . 6.10

Lowest . 3.77

™ 2 Middle } 104
Highest . 436
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Peak Output Power TM 1 & Test Channel : Lowest

Agilent Spectrum Analyzer - Swept SA
L RF ik ALIGN AUT 01:15:32 PMApr 17, 2017

#Avg Type: Log-Pwr TRACE | Frequency
PNO: Fast Ly 17ig:FreeRun b

IF Gain:Low Atten: 40 dB

Ref 30.00 dBm

Center 2.405000 GHz Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (3001 pts)

MsG i File <AddIn.png> saved STATUS

Peak Output Power TM 1 & Test Channel : Middle

lﬂ“ium Spectrum Analyzer - Swept SA

ALIGN AUT 01:20:53 PMAgr 17, 2017
#Avg Type: Log-Pwr TRACE Frequency
PNO: Fast v Trig:Free Run
IFGain:Low Atten: 40 dB

MKkr1 2.440

Ref 30.00 dBm

Center 2.440000 GHz Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (3001 pts)

e STATUS
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Peak Output Power TM 1 & Test Channel : Highest

Agilent Spectrum Analyzer - Swept SA
0 RL F g

ALIGN AUT 01:21:55PMApe 17, 2017
#Avg Type: Log-Pwr TRACE | Frequency

PNO: Fast Ly 17ig:FreeRun
IFGain:Low Atten: 40 dB

Ref 30.00 dBm

Center 2.480000 GHz Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (3001 pts)

M5G STATUS
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Peak Output Power TM 2 & Test Channel : Lowest

Agilent Spectrum Analyzer - Swept SA
L RF ik ALIGN AUT 01:59:20 PMApr 17, 2017

#Avg Type: Log-Pwr TRACE | Frequency
PNO: Fast Ly 17ig:FreeRun b

IF Gain:Low Atten: 40 dB

Ref 30.00 dBm

iCenter 2.405000 GHz Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (3001 pts)

MsG STATUS

Peak Output Power TM 2 & Test Channel : Middle

lﬂ“ium Spectrum Analyzer - Swept SA
g RL R = A

ALIGN AUT 01:58:23 PMAgr 17, 2017
#Avg Type: Log-Pwr TRACE Frequency
PNO: Fast v Trig:Free Run
IFGain:Low Atten: 40 dB

Mkr1 2.440 437 Auto Tune
Ref 30.00 dBm

CenterFreq
2.440000000 GHz

StartFreq
2.435000000 GHz

StopFreq
2.445000000 GHz||

CF Step
1.000000 MHz
Auto Man

FreqOffset
0 Hz||

ICenter 2.440000 GHz Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (3001 pts)

e STATUS
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Peak Output Power

Agilent Spectrum Analyzer - Swept SA
T R s0g

TM 2 & Test Channel : Highest

12:08:08 PM Jul 21, 2017

. T Ava Type: Log-Pwr RacE IR Frequency
PNO: Fast ) Trig: Free Run TYPE A
IFGain:Low Atten: 40 dB b i m

Ref 30.00 dBm

|
|
l
\_
i
|

3 ”..

Center Freq
2.480000000 GHz

StartFreq
2475000000 GHz

Stop Freq
2.485000000 GHz

CF Step
1.000000 MHz

' |Auto Man

FreqOffset
0Hz

Center 2.480000 GHz Span 10.00 MHz

I#Res BW 2.0 MHz

#VBW 6.0 MHz Sweep 1.000 ms (3001 pts)

[ sTATUS
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m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

3.2 6 dB Bandwidth Measurement

@ Test Requirements and limit, §15.247(a) & RSS-247 [5.2]

The bandwidth at 6 dB down from the highest in-band spectral density is measured with a spectrum
analyzer connected to the EUT’s antenna terminal while the EUT is operating in transmission mode at the

appropriate frequencies.

The minimum permissible 6 dB bandwidth is 500 kHz.

3.2.1 Test Setup
Refer to the APPENDIX I.

3.2.2 Test Procedures
The transmitter output is connected to the Spectrum Analyzer and used following test procedure of KDB558074.
1. Set resolution bandwidth (RBW) = 100 kHz.
2. Set the video bandwidth (VBW) = 3 x RBW.
(RBW : 100 kHz / VBW : 300 kHz)

. Detector = Peak.

. Trace mode = max hold.
. Sweep = auto couple.
. Allow the trace to stabilize.

N OO O AW

. Measure the maximum width of the emission that is constrained by the frequencies associated with the two
outermost amplitude points (upper and lower) that are attenuated by 6 dB relative to the maximum level measured

in the fundamental emission.

3.2.3 Test Results

Test Mode Tested Channel Test Results [MHz]
Lowest 1.206
™ 1 Middle 1.267
Highest 1.237
Lowest 1.219
™ 2 Middle 1.239
Highest 1.214
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IC: 22800-SLGCP101

6 dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW

HIFGain:Low

Ref 20.00 dBm

Center 2.405 GHz
#Res BW 100 kHz

Occupied Bandwidth

Center Freq: 2.405000000 GHz
—»— Trig:Free Run
#Atten: 40 dB

TM 1 & Test Channel : Lowest

12:56:10 PMApr 17, 2017
Radio Std: None

Frequency

Avg|Held: 100/100
Radio Device: BTS

1.000000 MHz|
Span 10 MHzJIF{¥es

#VBW 300 kHz Sweep 1ms

Total Power 12.4 dBm Freq Offset|

2.0046 MHz i

Transmit Freq Error
x dB Bandwidth

-6.540 kHz
1.206 MHz

OBW Power
x dB

STATUS

nalyzer - Occupied BW

HIFGain:Low

Ref 20.00 dBm

Occupied Bandwidth
2.0247 MHz
2.842 kHz
1.267 MHz

Transmit Freq Error
x dB Bandwidth

—p— Trig: Free Run

TM 1 & Test Channel : Middle

12:57:09 PMAgr 17, 2017

Radio Std: None Frequency

Center Freq: 2440000000 GHz
Avg|Hold: 100/100

#Atten: 40 dB Radio Device: BTS

#VBW 300 kHz

Total Power 11.5 dBm

OBW Power
x dB

99.00 %
-6.00 dB

STATUS
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

6 dB Bandwidth TM 1 & Test Channel : Highest

Agilent Spectrum Analyzer - Occupied BW
B R L - g f RAE

ENSE:INT ALIGN A 12:57:42 PMApr 17, 2017
Center Freq: 2.480000000 GHz Radio Std: None Frequency

—»— Trig:Free Run Avg|Held: 1001100
HIFGain:Low #Atten: 40 dB Radio Device: BTS

Ref 20.00 dBm

Center 248 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power 13.3 dBm
2.0224 MHz

Transmit Freq Error -2.951 kHz OBW Power
x dB Bandwidth 1.237 MHz x dB

MsG STATUS
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O Dt&C

Report No.: DRTFCC1707-0130(1)

FCC ID: 2AFWN-SLG-CP101

IC: 22800-SLGCP101

6 dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW
g RL F £

—»— Trig:Free Run

HIFGain:Low #Atten: 40 dB

Ref 20.00 dBm

Center 2.405 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

2.0048 MHz
120 Hz
1.219 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

Center .Fre.q:. 2.405000000 GHz o
Avg|Held>100/100

TM 2 & Test Channel : Lowest

01:37:47 PMApr 17, 2017
Radio Std: None

Frequency

Radio Device: BTS

Span 10 MHzJIFHes
Sweep 1ms

12.2 dBm

STATUS

nalyzer - Occupied BW

Center Freq: 2440000000 GHz
Avg|Hold: 100/100

—p— Trig: Free Run

HIFGain:Low #Atten: 40 dB

Ref 20.00 dBm

Center 2.44 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

2.0336 MHz

1.370 kHz
1.239 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

TM 2 & Test Channel : Middle

01:40:43 PMAgr 17, 2017

Radio Std: None Frequency

CenterFreq
2.440000000 GHz

Radio Device: BTS

CF Step

) 1.000000 MHz|

Span 10 MHzJFHes Man
Sweep 1ms '

Freq Offset

0 Hz|

12.4 dBm

99.00 %
-6.00 dB

STATUS
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

6 dB Bandwidth TM 2 & Test Channel : Highest

Agilent Spectrum Analyzer - Occupied BW

¥ F EF. ENSE:INT ALIGN AUT 12:05:31 PM 21, 2017
Center Freq: 2.480000000 GHz Radio Std: None Frequency

—»— Trig:Free Run Avg|Held: 100100

HIFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.480000000 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 11.5 dBm
2.0191 MHz

Transmit Freq Error 4.017 kHz OBW Power 99.00 %
x dB Bandwidth 1.214 MHz x dB -6.00 dB

(= [y sTATUS
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

3.3 Maximum Power Spectral Density.
@ Test requirements and limit, §15.247(e) & RSS-247 [5.2]

The peak power density is measured with a spectrum analyzer connected to the antenna terminal

while the EUT is operating in transmission mode at the appropriate frequencies.

Minimum Standard
The power spectral density conducted from the intentional radiator to the antenna shall not be greater than

8 dBm in any 3 kHz band during any time interval of continuous transmission

3.3.1 Test Setup
Refer to the APPENDIX I.

3.3.2 Test Procedures

Method PKPSD of KDB558074 is used.
1. Set analyzer center frequency to DTS channel center frequency.

2. Set the span to 1.5 times the DTS bandwidth.

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

4. Set the VBW = 3 x RBW.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level within the RBW.
1

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

3.3.3 Test Results

Test Mode Tested Channel PKPSD [dBm]
Lowest 3.01
T™M 1 Middle 3.43
Highest 5.09
Lowest 272
™ 2 Middle 3.41
Highest 3.27
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

Maximum PKPSD TM 1& Test Channel : Lowest

Agilent Spectrum Analyzer - Swept SA
r R : 01:14:08 PM Apr 17, 2017
T Frequency

#Avg Type: Log-Pwr

PHO: Wide Ly 171g9:Free Run
IFGain:Low Atten: 40 dB

Mkr1 2.405
Ref 30.00 dBm

Center 2.4050000 GHz Span 1.809 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (3001 pts)
MSG STATUS
Maximum PKPSD TM 1& Test Channel : Middle

Agilent Spectrum Analyzer - Swept SA
il RL RF . 01:08:32 PMAge 17, 2017

. o #Avg Type: Log-Pwr TRACE Frequency
PNO: Wide Ly Trig: Free Run
IFGain:Low Atten: 40 dB

Ref 30.00 dBm

Center 2.4400000 GHz Span 1.901 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (3001 pts)

M50 STATUS
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

Maximum PKPSD TM 1 & Test Channel : Highest

Agilent Spectrum Analyzer - Swept SA
0 RL RF )

ALIGN AUT 01:06:15PM Age 17, 2017
#Avg Type: Log-Pwr TRACE | Frequency

PNO: Wide Ly Trig: Free Run
IFGain:Low Atten: 40 dB

Ref 30.00 dBm

Center 2.4800000 GHz Span 1.856 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (3001 pts)

MG STATUS
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

Maximum PKPSD TM 2 & Test Channel : Lowest

Agilent Spectrum Analyzer - Swept SA
r R : 01:51:35 PM Apr 17, 2017
T Frequency

#Avg Type: Log-Pwr

PHO: Wide Ly 171g9:Free Run
IFGain:Low Atten: 40 dB

Mkr1 2.405
Ref 30.00 dBm

Span 1.829 MHz

#VBW 300 kHz Sweep 1.000 ms (3001 pts)
Maximum PKPSD TM 2 & Test Channel : Middle

Agilent Spectrum Analyzer - Swept SA
L L RF ik 06:08:26 PM M 21, 2017

. o #Avg Typt.a:. -L.olg-Pwr TRACE | Frequency
PNO: Wide Ly Trig: Free Run ; _
IFGain:Low Atten: 40 dB Y

Mkr1 2.440
Ref 30.00 dBm

Center 2.4400000 GHz Span 1.859 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1,000 ms (3001 pts)

M50 STATUS
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

Maximum PKPSD TM 2 & Test Channel : Highest

Agilent Spectrum Analyzer - Swept SA
RF S0 £ L LIGN AT 12:07:00 PM i 21, 2017
Avg Type: Log-Pwr TRaCE ) EE Frequency

PNO: Wide Ly Trig: Free Run
IFGain:Low Atten: 40 dB

Mkr1 2.
Ref 30.00 dBm
Center Freq
2.480000000 GHz

StartFreq
2.479089500 GHz

2.480910500 GHz

CF Step
182.100 kHz

Auto Man

Freq Offset
0Hz

} | — Stop Freq
|

|Cenier 2.4800000 GHz Span 1.821 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (3001 pts)

MsG [ sTATUS
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

3.4 Unwanted Emissions (Conducted)

m] Test requirements and limit, §15.247(d) & RSS-247 [5.5]

§15.247(d) specifies that in any 100 kHz bandwidth outside of the authorized frequency band, the power shall be
attenuated according to the following conditions:

If the peak output power procedure is used to measure the fundamental emission power to demonstrate compliance
to 15.247(b)(3) requirements, then the peak conducted output power measured within any 100 kHz outside the
authorized frequency band shall be attenuated by at least 20 dB relative to the maximum measured in-band peak PSD
level.

If the average output power procedure is used to measure the fundamental emission power to demonstrate

compliance to 15.247(b)(3) requirements, then the power in any 100 kHz outside of the authorized frequency band
shall be attenuated by at least 30 dB relative to the maximum measured in-band average PSD level.

In either case, attenuation to levels below the general emission limits specified in §15.209(a) is not required.

3.4.1 Test Setup
Refer to the APPENDIX I.

3.4.2 Test Procedures

The transmitter output is connected to a spectrum analyzer.

- Measurement Procedure 1 — Reference Level

. Set instrument center frequency to DTS channel center frequency.

. Set the span to = 1.5 times the DTS bandwidth.

. Set the RBW = 100 kHz.

. Set the VBW = 3 x RBW.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum PSD level
LIMIT LINE = 20 dB below of the reference level.

O©CoO~NOODWN -

- Measurement Procedure 2 - Unwanted Emissions

1. Set the center frequency and span to encompass frequency range to be measured.

. Set the RBW =100 kHz.(Actual 1 MHz , See below note)

. Set the VBW = 3 x RBW.(Actual 3 MHz, See below note)

. Detector = peak.

. Ensure that the number of measurement points = span / RBW

Sweep time = auto couple.

. Trace mode = max hold.

. Allow the trace to stabilize (this may take some time, depending on the extent of the span).
Use the peak marker function to determine the maximum amplitude level.

©CONOTAWN

Note : The conducted spurious emission was tested with below settings.

Frequency range RBW VBW Detector Trace Sweep Point
9 kHz ~ 30 MHz 100 kHz 300 kHz
30 MHz ~ 10 GHz 1 MHz 3 MHz Peak Max Hold 40001
10 GHz ~ 25 GHz 1 MHz 3 MHz

If the emission level with above setting was close to the limit (ie, less than 3 dB margin) then zoom scan is required
using RBW = 100 kHz, VBW = 300 kHz, SPAN = 100 MHz and BINS = 2001 to get accurate emission level within
100 kHz BW.
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O Dt&C

Report No.: DRTFCC1707-0130(1)

FCC ID: 2AFWN-SLG-CP101
IC: 22800-SLGCP101

3.4.3 Test Results

Reference (TM 1 & Test Channel : Lowest)

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.405000000 GHz

PHO: Wide (

IFGain:Low

Ref 20.00 dBm

Center 2.405000 GHz
#Res BW 100 kHz

-

#VBW 300 kHz

SR ALIGH OFF
Avg Type: Log-Pwr

Trig: Free Run
#Atten: 30 dB

STATUS

Span 3.000 MHz
Sweep 1.000 ms (3001 pts)

Frequency

Agilent Spectrum Analyzer - Swept SA

T R : RAE
Center Freq 2.400000000 GHz
PHO: Fast
IFGain:Low

Low Band-edge

Ay ALIGH OF
Avg Type: Log-Pwr
v Trig:Free Run
#Atten: 30 dB

Ref 20.00 dBm

STATUS

Frequency

Center Freq
2.400000000 GHz
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

Conducted Spurious Emissions 1 (TM 1 & Test Channel : Lowest)

Agilent Spectrum Analyzer - Swept SA
g R - -

05:02:17 PM Apr 24, 2017

ja L T RAE A F
Center Freq 15.004500 MHz ) Avg Type: Log-Pwr sce Frequency
P (o] Trig: Free Run .

IF #Atten: 30 dB

Ref 20.00 dBm

Center Freq

L
T A s A i 0 bl b 7T o o, et 3 oo A s g,

Stop 30.00 MHz
#VBW 300 kHz Sweep 5.333 ms (40001 pts

FUNCTION FUNCTION WIDTH FUNCTION VALUE

A oa o

=
]

staws | DC Coupled

Conducted Spurious Emissions 2 (TM 1 & Test Channel : Lowest)

Agilent Spectrum Analyzer - Swept SA

o FL F E A CORRE =
Center Freq 5.015000000 GHz . Frequency
v Trig:Free Run -

#Atten: 30 dB

Ref 20.00 dBm

Center Freq
5.015000000 GHz

HRes BW 1.0 MHz

MER MODE TRC SCL b FUNCTION FUNCTION WIDTH FUNCTION VALUE & B

MSG STATUS
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

Conducted Spurious Emissions 3 (TM 1 & Test Channel : Lowest)

Agilent Spectrum Analyzer - Swept SA
g R AF =

05:02:38 PM Agr 24, 2017

xRl o A RAE ENSE:INT A ALIGN OFF

Center Freq 17.500000000 GHz ) Avg Type: Log-Pwr Frequency
PNO: Fast Cp Trig: Free Run

IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

{start 10.000 GHz ' ' ~Stop 25.000 GHz
%#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 40.00 ms (40001 pts

FUNCTION FUNCTION WIDTH FUNCTIONVALUE &

STATUS
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O Dt&C

Report No.: DRTFCC1707-0130(1)

FCC ID: 2AFWN-SLG-CP101
IC: 22800-SLGCP101

Reference (TM 1 & Test Channel : Middle)

Agilent Spectrum Analyzer - Swept SA
T AF 2 FHE
Center Freq 2.440000000 GHz

PNO: Wide Ly Trig: Free Run
IFGain:Low #Atten: 30 dB

05:03:31 PM Apr 24, 2017

A ALIGH OFF
Avg Type: Log-Pwr

Mkr1 2
Ref 20.00 dBm

Center 2.440000 GHz
#Res BW 100 kHz

MSG

Span 3.000 MHz
Sweep 1.000 ms (3001 pts)

STATUS

#VBW 300 kHz

Frequency

Auto Tune

Center Freq
2.440000000 GHz

StartFreq
2.438500000 GHz

Stop Freq
2441500000 GHz

CF Step
300.000 kHz
Man

Auto

Freq Offset||

0 Hz|j

Conducted Spurious Emissions 1 (TM 1 & Test Channel :

Agilent Spectrum Analyzer - Swept SA

L F A RRE AN ALIGN OFF 05:03:38 PM Agr 24, 2017
Center Freq 15.004500 MHz Avg Type: Log-Pwr

PHO: Fast
IFGain:Low

3 Trig:Free Run
#Atten: 30 dB

Ref 20.00 dBm

3

ooy L P Y TRTRNTSY WSS PP PRSP SEY PR ¥ e L e, M B B bl St VA A

" Stop 30.00 MHz

#VBW 300 kHz Sweep 5.333 ms (40001 pts

FUNCTION FUNCTION WIDTH FUNCTION VALUE

-

sTATUS | DC Coupled

Middle)

Frequency

Center Freq
16.004500 MHz
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Prohibits the copying and re-issue of this report without DT&C approval.

Pages: 28 / 65



FCC ID: 2AFWN-SLG-CP101
m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

Conducted Spurious Emissions 2 (TM 1 & Test Channel : Middle)

Agilent Spectrum Analyzer - Swept SA
] R RF 05:03:51 PMAgr 24, 2017

T 3 A M F
Center Freq 5.015000000 GHz ) Avg Type: Log-Pwr scz [P
P (o] Trig: Free Run .

#Atten: 30 dB

Ref 20.00 dBm

Center Freq
5.015000000 GHz

“Stop 10.000 GHz
#VBW 3.0 MHz Sweep 18.67 ms (40001 pts

FUNCTION FUNCTION WIDTH FUNCTIONVALUE &

STATUS

Agilent Spectrum Analyzer - Swept SA

T F s A
Center Freq 17.500000000 GHz :
v Trig:Free Run

~ #Atten: 30 4B

Ref 20.00 dBm

Center Freq
17500000000 GHz

iStart 10.000 GHz
H#Res BW 1.0 MHz

MER MODE TRC SCL 3 FUNCTION FUNCTION WIDTH FUNCTION VALUE & B

MSG STATUS
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FCC ID: 2AFWN-SLG-CP101
m Dt & C Report No.: DRTFCC1707-0130(1)

IC: 22800-SLGCP101

Reference (TM 1 & Test Channel : Highest)

Agilent Spectrum Analyzer - Swept SA

X kL . RRE ENSE:INT B ALIGN OFF 05:05:56 PMApr 24, 2017 Fr

Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr : squency
PNO: Wide Ly Trig: Free Run
IFGain:Low #Atten: 30 dB

Auto Tune

Ref 20.00 dBm

Center Freq
2480000000 GHz

StartFreq
2478500000 GHz

Stop Freq
2481500000 GHz

CF Step
300.000 kHz|
Auto Man

Freq Offset||
0 Hz|f

Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1,000 ms (3001 pts)
MSG

STATUS

High Band-edge (TM 1 & Test Channel : Highest)

Agilent Spectrum Analyzer - Swept SA

T B ] RAE M ; 06:23 PM Agr 24,

Center Freq 2.483500000 GHz ) Frequency
PNO: Fast (y) Trig: Free Run

IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

Center Freq
2483500000 GHz

|IUI'F! MODE TRC SCL { b ¢ FUNCTION FUNCTION WIDTH FUNCTIONVALUE &~ §

STATUS
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FCC ID: 2AFWN-SLG-CP101
m Dt & C Report No.: DRTFCC1707-0130(1)

IC: 22800-SLGCP101

Conducted Spurious Emissions 1 (TM 1 & Test Channel : Highest)

Agilent Spectrum Analyzer - Swept SA
g R - -

. AL i RRE ENSE:INT A F 05:06:31 PMApr 24, 2017 Fr -

Center Freq 15.004500 MHz ) Avg Type: Log-Pwr 1 equency
P (o] Trig: Free Run

IF #Atten: 30 dB

Ref 20.00 dBm

Center Freq

o, L it ot e e b b Y WA e i o e B e

Stop 30.00 MHz
#VBW 300 kHz Sweep 5.333 ms (40001 pts

FUNCTION FUNCTION WIDTH FUNCTIONVALUE &

A oa o

=
]

staws | DC Coupled

Conducted Spurious Emissions 2 (TM 1 & Test Channel : Highest)

Agilent Spectrum Analyzer - Swept SA

a kL RF s0Q A RRE AN ALIGN OFF 05:06:44 PM Ape 24, 2017

Center Freq 5.015000000 GHz ) Avg Type: Log-Pwr 1 Frequency
PHO: Fast Ly Trig: Free Run

IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

Center Freq
5.015000000 GHz

“Stop 10.000 GHz
#VBW 3.0 MHz Sweep 18.67 ms (40001 pts

FUNCTION FUNCTION WIDTH FUNCTION VALUE &

STATUS
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

Conducted Spurious Emissions 3 (TM 1 & Test Channel : Highest)

Agilent Spectrum Analyzer - Swept SA
g R AF =

05:06:52 PMApr 24, 2017

xRl o A RAE ENSE:INT A ALIGN OFF

Center Freq 17.500000000 GHz ) Avg Type: Log-Pwr Frequency
PNO: Fast Cp Trig: Free Run

IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

{start 10.000 GHz ' ' ~Stop 25.000 GHz
%#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 40.00 ms (40001 pts

FUNCTION FUNCTION WIDTH FUNCTIONVALUE &

STATUS
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Report No.: DRTFCC1707-0130(1)

FCC ID: 2AFWN-SLG-CP101
IC: 22800-SLGCP101

Reference (TM 2 & Test Channel : Lowest)

Agilent Spectrum Analyzer - Swept SA
g RL #F

@ L RRE AL FF US:iE:G‘BPM_.ﬂ:t , 2017
Center Freq 2.405000000 GHz Avg Type: Log-Pwr
PHO: Wide Cp)
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref 20.00 dBm

Center 2.405000 GHz
#Res BW 100 kHz

Span 3.000 MHz
Sweep 1.000 ms (3001 pts)

STATUS

#VBW 300 kHz

Frequency

Low Band-edge
Agilent Spectrum Analyzer - Swept SA

T R ; R
Center Freq 2.400000000 GHz
PHO: Fast
IFGain:Low

v Trig:Free Run
#Atten: 30 dB

Ref 20.00 dBm

e et e

|Istart 2.36500 GHz
4Res BW 100 kHz

MR MODE| TRC SCL

" Stop 2.43500 GHz

#VBW 300 kHz Sweep 8.000 ms (40001 pts

FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

Hz.| 3 | | 1
Hz| 5556 dBm| L
1 | 1 |

7 dBm|

=0V EWN-=

=
&

STATUS

Frequency

Center Freq
2.400000000 GHz
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

Conducted Spurious Emissions 1 (TM 2 & Test Channel : Lowest)

Agilent Spectrum Analyzer - Swept SA
g R - -

05:12:44 PMApr 24, 2017

ja L T RAE A F
Center Freq 15.004500 MHz ) Avg Type: Log-Pwr sce Frequency
P (o] Trig: Free Run .

IF #Atten: 30 dB

Ref 20.00 dBm

Center Freq

FUNCTION FUNCTION WIDTH FUNCTION VALUE

A oa o

=
]

staws | DC Coupled

Conducted Spurious Emissions 2 (TM 2 & Test Channel : Lowest)

Agilent Spectrum Analyzer - Swept SA

Center Freq 5.015000000 GHz . Frequency
v Trig:Free Run -
#Atten: 30 dB

Ref 20.00 dBm

Center Freq
5.015000000 GHz

HRes BW 1.0 MHz

MER MODE TRC SCL ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALUE »~ |8
Bm | I |
98 dBm|
44,09 dBm |
1
44,18 dBm | |

44723 dBm |
1

MSG STATUS
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

Conducted Spurious Emissions 3 (TM 2 & Test Channel : Lowest)

Agilent Spectrum Analyzer - Swept SA
g R AF =

05:13:05 PMAgr 24, 2017

xRl o A RAE ENSE:INT A ALIGN OFF

Center Freq 17.500000000 GHz ) Avg Type: Log-Pwr Frequency
PNO: Fast Cp Trig: Free Run

IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

{start 10.000 GHz ' ' ~Stop 25.000 GHz
%#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 40.00 ms (40001 pts

FUNCTION FUNCTION WIDTH FUNCTIONVALUE &

STATUS
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Report No.: DRTFCC1707-0130(1)

FCCID

: 2AFWN-SLG-CP101

IC: 22800-SLGCP101

Reference (TM 2 & Test Channel : Middle)

Agilent Spectrum Analyzer - Swept SA
T AF 2 FHE
Center Freq 2.440000000 GHz

PNO: Wide Ly Trig: Free Run
IFGain:Low #Atten: 30 dB

05:16:17 PMApr 24, 2017

A ALIGH OFF
Avg Type: Log-Pwr

Mkr1 2.4
Ref 20.00 dBm

Center 2.440000 GHz
#Res BW 100 kHz

MSG

Span 3.000 MHz
Sweep 1.000 ms (3001 pts)

STATUS

#VBW 300 kHz

Frequency

Auto Tune

Center Freq
2.440000000 GHz

StartFreq
2.438500000 GHz

Stop Freq
2441500000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset||
0 Hz|f

Conducted Spurious Emissions 1 (TM 2 & Test Channel

Agilent Spectrum Analyzer - Swept SA

T aF A RAE L ALIGH OFF 05:16:24 PM Agr 24, 2017
Center Freq 15.004500 MHz Avg Type: Log-Pwr

PHO: Fast
IFGain:Low

3 Trig:Free Run
#Atten: 30 dB

Ref 20.00 dBm

¥

A ANt S b g g = L Pl b o sl

L =
P AN LA i P rl AL

L
Start 9 kHz

" Stop 30.00 MHz
HRes BW 100 kHz

Sweep 5.333 ms (40001 pts

FUNCTION WIDTH

#VBW 300 kHz

MEKR MODE| TRC SCL FUNCTION

251137 MHz|

FUNCTIONVALUE &

sTATUS | DC Coupled

: Middle)

Frequency

Center Freq
16.004500 MHz
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FCC ID: 2AFWN-SLG-CP101
m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

Conducted Spurious Emissions 2 (TM 2 & Test Channel : Middle)

Agilent Spectrum Analyzer - Swept SA
g R BE 05:16:37 PMApr 24, 2017

T 3 A M F
Center Freq 5.015000000 GHz ) Avg Type: Log-Pwr scz [P
P (o] Trig: Free Run .

#Atten: 30 dB

Ref 20.00 dBm

Center Freq
5.015000000 GHz

|Istart 30 MHz ' ' ' “Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 18.67 ms (40001 pts

MKR MODE| TRC SCL b FUNCTION FUNCTION WIDTH FUNCTIONVALUE &

STATUS

Agilent Spectrum Analyzer - Swept SA

T F s A
Center Freq 17.500000000 GHz :
v Trig:Free Run

~ #Atten: 30 4B

Ref 20.00 dBm

Center Freq
17500000000 GHz

iStart 10.000 GHz
H#Res BW 1.0 MHz

MER MODE TRC SCL 3 FUNCTION FUNCTION WIDTH FUNCTION VALUE & B

MSG STATUS
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FCC ID: 2AFWN-SLG-CP101
m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

Reference (TM 2 & Test Channel : Highest)

Agilent Spectrum Analyzer - Swept SA
& R LIGHA 11:55:01 AM M4 21, 2017
Avg Type: Log-Pwr RacE I Frequency
m Trig: Free Run TVFE .
PHO: Wide Ly W
IFGain:Low Atten: 30 dB ceT g

Mkr1 2.480
Ref 20.00 dBm

Center Freq
2.480000000 GHz

StartFreq
2478500000 GHz

Stop Freq
2.481500000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0Hz

|
|/
|
|
|
|

Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (3001 pts)

MsG [gsTATUS

Agilent Spectrum Analyzer - Swept SA

LIGN A 11:56:38 AM Md 21, 2017
Avg Type: Log-Pwr TRACE Frequency
PNO: Fast (y) Trig: Free Run TVPE
IFGain:Low Atten: 30 dB

Ref 20.00 dBm

_/

i st et o, M.k.ww-h\'.w

|
Start 2.44850 GHz Stop 2.51850 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (40001 pts

K""‘“—W_n.m..-.mwﬁu.\.-nw*uhmww

MER MODE| TAC, SCL » v FUNCTION FUNCTION WIDTH FUNCTION VALUE &
| 2479972 00 GHz | |
84

SOV NLEWN =

A B

B
a
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

Conducted Spurious Emissions 1 (TM 2 & Test Channel : Highest)

11:59:47 AM Mi 21, 20.

N Avg T\rpo:.l;oétpwr TRACE Frequency
(o] Trig: Free Run TVPE 4

Atten: 30 dB

Ref 20.00 dBm

‘1

Stop 30.00 MHz
Sweep 5.333 ms (40001 pts

MER MODE TRC 501 J i FUNCTION FUNCTION WIDTH FUNCTIONVALUE &

Ao

Ebsnrms ! DC Coupled

B

Conducted Spurious Emissions 2 (TM 2 & Test Channel : Highest)

12:02:05PM 21, 2017

Agilent Spectrum Analyzer - Swept SA
] Avg T\rpo:.l;oé-Pwr Frequency
3 Trig:Free Run

Atten: 30 dB

Ref 20.00 dBm

" Stop 10.000 GHz
#VBW 3.0 MHz Sweep 18.67 ms (40001 pts

FUNCTION FUNCTION WIDTH FUNCTION VALUE  »~

6422 51 GHz|_
175 29 GHz|
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FCC ID: 2AFWN-SLG-CP101

m Dt & C Report No.: DRTFCC1707-0130(1) IC: 22800-SLGCP101

Conducted Spurious Emissions 3 (TM 2 & Test Channel : Highest)

Agilent Spectrum Analyzer - Swept SA
L) S0Q A ALIGN AUT 12:03:30 PM i 21, 2017

Avg Type: Log-Pwr Ract AR Frequency
PNO: Fast (p) Trig: Free Run TVPE t
IFGain:Low Atten: 30 dB

Mkr5 19.114
Ref 20.00 dBm

Start 10.000 GHz ' ' - " Stop 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 40.00 ms (40001 pts

MER MODE TRC SCL J ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

= 00~ O L b =
T |

Ao

B
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