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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

- IC Test site No. : 5740A-4
www.dtnc.net

Telephone : + 82-31-321-2664
FAX : + 82-31-321-1664

1.2 Test Environment

Ambient Condition

» Temperature +21 ~+23 °C

» Relative Humidity 0% ~41%

1.3 Measurement Uncertainty
The measurement uncertainties shown below were calculated in accordance with requirements of ANSI C
63.4-2014 and ANSI C 63.10-2013. All measurement uncertainty values are shown with a coverage factor of

k = 2 to indicate a 95 % level of confidence.

Test items Measurement uncertainty
Transmitter Output Power 0.7 dB (The confidence level is about 95 %, k = 2)
Conducted spurious emission 1.0 dB (The confidence level is about 95 %, k = 2)

Radiated spurious emission
(1 GHz Below)

Radiated spurious emission
(1 GHz ~ 18 GHz)

Radiated spurious emission
(18 GHz Above)

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

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

5.3 dB (The confidence level is about 95 %, k = 2)
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1.4 Details of Applicant

Applicant . Sena Technologies,Inc.
Address : 19, Heolleung-ro 569-gil, Gangnam-gu, Seoul, South Korea
Contact person : Seunghyun Kim

1.5 Description of EUT

EUT Prism Tube Wifi

Model Name SP53

Add Model Name NA

Power Supply DC3.7V

Hardware version 1.0

Software version 1.0

Frequency Range 2;48%;|.Zlfggljn(HT20) : 2412 MHz ~ 2462 MHz
2.4GHz Band

= 802.11b : 11.21 dBm
= 802.11g : 17.97 dBm
= 802.11n (HT20) : 17.73 dBm

802.11b : DSSS/CCK
802.11g/n : OFDM

Max. RF Output Power

Modulation Type

Internal Antenna

Antenna Specification » 2.4GHz Band Max. peak gain : -1.15 dBi
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2. SUMMARY OF TESTS

. Test Status
FCC Part RSS Std. Parameter Limit carmalier 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[5.5] Band Edge 100 kHz BW Conducted c
15.247(c) | RSS-247[5.2] | lransmitter Power Spectral < 8 dBm/3 kHz c
Density
- RSS-Gen [6.6] Occupied Bandwidth (99 %) RSS-Gen(6.6) C
15.247(d) RSS-247 [5.5] General Field Strength Limits
15.205 RSS-GEN [8.9] (Restricted Bands and Radiated FCC 15.209 limits Radiated C Note23
15.209 RSS-GEN [8.10] | Emission Limits)
. L - 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

Note 2 : For radiated emission tests below 30 MHz were performed on semi-anechoic chamber which is correlated with
OATS.

Note 3 : This test item was performed in each axis and the worst case data was reported.
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3. TEST METHODOLOGY

Generally the tests were performed according to the KDB558074 D01 v04. 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.

3.1 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.

3.2 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.

3.3 GENERAL TEST PROCEDURES

Conducted Emissions

The power-line conducted emission test procedure is not described on the KDB558074 D01v04.

So this test was fulfilled with the requirements in Section 6.2 of ANSI C63.10-2013.

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 0.15 MHz and 30 MHz using CISPR Quasi-peak and Average detector.

Radiated Emissions

Basically the radiated tests were performed with KDB558074 D01v04. 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 C63.10-2013 as stated on section 12.1 of the KDB558074 D01v04.

The EUT is placed on a non-conductive table. For emission measurements at or below 1 GHz, the table height is 80 cm.
For emission measurements above 1 GHz, the table height is 1.5 m. The turntable shall rotate 360 degrees to
determine the position of maximum emission level. EUT is set 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.

3.4 DESCRIPTION OF TEST MODES

The EUT has been tested with all modes of operating conditions to determine the worst case emission characteristics.

A test program is used to control the EUT for staying in continuous transmitting mode.
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4. 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.

5. ANTENNA REQUIREMENTS
5.1 According to FCC 47 CFR 8§15. 203

An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by the
responsible party can be used with the device. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the
provisions of this section.

The antennais Permanently attached. (Refer to Internal Photo file.)

Therefore this E.U.T Complies with the requirement of §15.203.
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6. TEST RESULT

6.1 6 dB Bandwidth

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 receive antenna while the EUT is operating in transmission mode at the

appropriate frequencies.

The minimum permissible 6 dB bandwidth is 500 kHz.

@ TEST CONFIGURATION
Refer to the APPENDIX 1.

m] TEST PROCEDURE

The transmitter output is connected to the Spectrum Analyzer and used following test procedure of KDB558074 D0O1v04

1. Set resolution bandwidth (RBW) = 100 kHz.

2. Set the video bandwidth (VBW) = 3 x RBW.
(RBW : 100 kHz / VBW : 300 kHz)

3. Detector = Peak.

4. Trace mode = Max hold.

5. Sweep = Auto couple.

6. Allow the trace to stabilize.

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

@ TEST RESULTS: Comply

Test Mode ggtg Fre[zlt\q/ll:*ezr]lcy Test Results [MHZ]
2412 8.04
802.11b 1 Mbps 2437 8.06
2462 7.58
2412 15.16
802.11g 6 Mbps 2437 15.13
2462 15.13
2412 15.15
S(OHZT;%;‘ MCS 0 2437 15.13
2462 15.14
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m] RESULT PLOTS

6 dB Bandwidth

Test Mode: 802.11b &

Agllerd Speciriee Maalyrer - Oxouped W

Canter Freq: 2412005000 Gaz
- Trig:Fres Run AvglHold 500800
40 ¢8

AF Galecl aw

{Center 2412 GHz
{#Res BW 100 kHz #VEW 300 KMz

Occupled Bandwidth Total Power

12.260 MHz

Transmit Freq Error ~40.486 kHz OBW Power
x dB Bandwidth 8,043 MHz xd8

1 Mbps & 2412 MHz

Radio St& Nens

Radio Device: BTS

Span 40 MHZJFW
Sweep 1,867 ms "

6 dB Bandwidth

Test Mode: 802.11b &

Agllerd Speciriee Maalyrer - Oxoupred W

Canter Freq: 2 837805000 Gaz
we Trig: Free Run AvglHold 50000
AT Galrcl ow Blatan: 40 a8

{Center 2437 GHz
{#Res BW 100 kHz #VEW 300 KMz

1 Mbps & 2437 MHz

2004 P L 16, 008

Radio Sté Nens

Radio Device. BTS

Span 40 MHz At
Sweep 3,867 ms .

Occupled Bandwldth Total Power 16.3 dBm

12.146 MHz

Transmit Freq Error -51.027 kHz OBW Power
x dB Bandwidth 8.064 MHz xd8
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6 dB Bandwidth Test Mode: 802.11b & 1 Mbps & 2462 MHz

Agllerd Speciriee Maalyrer - Oxoupled W
J ’ SN2 VM Lin 16, 0
Canter Freq: 2 852005000 Gz Rafio St Nons
we Trig:Fres Run AvgiHold 500500
A Galecd aw Blatan: 40 ¢B Redio Device: BTS

ICenter 2.462 GHz - ‘ Span 40 MHz|I
{#Res BW 100 kHz #VBW 300 KMz Sweep 3.867 msj e

Occupled Bandwildth Total Power 16.3 dBm
12.151 MHz

Transmit Freq Error -55.071 kHz OBW Power

x dB Bandwidth 7.582 MHz xd8
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6 dB Bandwidth

Agllerd Spectriee Maalyrer - Oxoupred HW

Canter Freq: 2 412003080 Gz
AvglHold S00m00

we+ Trig: Free Run
AT Galrcd ow Blatan: 40 a8

,Cenier 2412 GHz

WRes BW 100 kHz #VBW 300 kM2

Occupled Bandwldth Total Power

16.301 MHz
-24.042 kHz OBW Power
15,16 MHz xd8

Transmit Freq Error
x dB Bandwidth

Test Mode: 802.11g & 6 Mbps & 2412 MHz

Radio Device BTS

Span 40 MHz At
Sweep 3,867 ms "

16.9 dBm

6 dB Bandwidth

Aghler Sperciriee Aaalyret - Oxoupled W

AF Galecd sw

Rel 20.00 dBm

{Center 2437 GHz

#Res BW 100 kHz #VBW 300 kM2

Occupled Bandwildth Total Power

16.294 MHz
-28420kHz  OBW Power
15.13 MHz x d8

Transmit Freq Error
x dB Bandwidth

Test Mode: 802.11g & 6 Mbps & 2437 MHz

T304 P L 16, 000

R;‘o Std None

Radio Device. BTS

Span 40 MHz Auto
Sweep 1867 ms "
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6 dB Bandwidth Test Mode: 802.11g &

Aghlero Speririee Aaalyret - Oxoupied W
Canter Freq: 2 852005000 Gz

v~ Trig:Free Run AvglHold 500800
AF Galrcd ow Blatan: 40 a8

Ref 20.00 dBm

|

[Center 2.462 GHz
[#Res BW 100 kHz #VBW 300 kHz

6 Mbps & 2462 MHz

O34 419 L 16, 000

Radio St Nene

Radio Device: BTS

Span 40 MHz At
Sweep 31,867 msiTme

Occupled Bandwidth Total Power 17.0 dBm

16.306 MHz

Transmit Freq Error -39.527 kHz OBW Power
x dB Bandwidth 15.13 MMz x d8
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6 dB Bandwidth Test Mode: 802.11n(HT20) & MCSO0 & 2412 MHz

Agllerd Spectriee Maalyrer - Oxoupred HW

QOIS O4 P L
Canter Freq: 2412005000 Gy Ra#io St& Nene
we+ Trig: Free Run AvglHold 50000
AT Galrcd ow Blatan: 40 <8 Radio Device BTS

R o ST PSRN SRR

[Center 2.412 GHz : : : Span 40 MHZI
WRes BW 100 kHz #VBW 300 kM2 Sweep 3,867 ms "

Occupled Bandwildth Total Power 16.7 dBm
17.443 MHz

Transmit Freq Error -26.366 kHz OBW Power

x dB Bandwidth 15.15 MHz x d8

6 dB Bandwidth Test Mode: 802.11n(HT20) & MCSO0 & 2437 MHz

Aghler Sperciriee Aaalyret - Oxoupled W
1 241 Ln 18, 008

Rb‘o Std Nene

A Galred sw S5 <8 Radio Device. 8BTS

Refl 20.00 dBm L

[Center 2437 GHz ’ ' Span 40 MHzJJ
WRes BW 100 kHz #VEW 300 KHz Sweep 3.867 msfmee

Occupled Bandwidth Total Power
17.463 MHz

Transmit Freq Error -39.172 kHz OBW Power

x dB Bandwidth 15,13 MHz xd8
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6 dB Bandwidth Test Mode: 802.11n(HT20) & MCSO0 & 2462 MHz

Agllerd Speciriee Maalyrer - Oxoupled W
: ] 29 M 1 16, 0
Canter Freq: 2 852005000 Gz Rafio St Nens
we Trig:Fres Run AvgiHold 500500
A Galecd aw Blatan: 40 ¢B Redio Device: BTS

Ref 20.00 dBm _

I |

ICenter 2.462 GHz - ‘ Span 40 MHz|I
{#Res BW 100 kHz #VBW 300 KMz Sweep 3.867 msj e

Occupled Bandwilidth Total Power 16.1 dBm
17.453 MHz

Transmit Freq Error -37.450 kHz OBW Power

x dB Bandwidth 15.14 MHz x d8
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6.2 Maximum Peak Conducted Output Power
Test Requirements and limit, 815.247(b) & RSS-247 [5.4]
The maximum permissible conducted output power is 1 Watt.

m] TEST CONFIGURATION

Power Meter

ATT,
Power Sensor EUT

(m] TEST PROCEDURE

1. PKPML1 Peak power meter method of KDB558074 D01v04
The maximum conducted output powers were measured using a broadband peak RF power meter which
has greater video bandwidth than DUT’s DTS bandwidth and utilize a fast-responding diode detector.

2. Method AVGPM-G (Measurement using a gated RF average power meter) of KDB558074 D01v04
The average conducted output powers were measured using a wideband gated RF power meter
provided that the gate parameters are adjusted such that the power is measured only when the
EUT is transmitting at its maximum power control level. Since this measurement is made only

during the ON time of the transmitter, no duty cycle correction is required.
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@ TEST RESULTS: Comply

- Test Results

Test Result [dBm)]
Mode | Channel Fr?ﬁﬂl:_lir]]cy Detector DATA RATE [Mbps]
1 2 5.5 11 NA NA NA NA
PK 11.12 11.08 11.05 11.02 - - - -
1 2412
AV 8.32 8.29 8.25 8.26 - - - =
PK 11.21 11.18 11.15 11.13 > = = s
802.11b 6 2437
AV 8.38 8.36 8.32 8.29 - - - -
PK 11.14 11.13 11.11 11.05 - - = =
11 2462
AV 8.34 8.32 8.29 8.25 - - - =
Test Result [dBm]
Mode | Channel Fr(?ﬁ/ll:_'ezr]]cy Detector DATA RATE [Mbps]
6 9 12 18 24 36 48 54
PK 17.55 17.49 17.51 17.52 17.49 17.48 17.45 17.46
1 2412
AV 8.68 8.66 8.61 8.63 8.62 8.58 8.60 8.59
PK 17.77 17.75 17.72 17.69 17.68 17.62 17.59 17.58
802.11g 6 2437
AV 8.72 8.69 8.70 8.68 8.66 8.68 8.66 8.62
PK 17.97 17.95 17.88 17.91 17.88 17.90 17.89 17.91
11 2462
AV 8.43 8.42 8.38 8.40 8.35 8.32 8.31 8.32
Test Result [dBm]
Mode | Channel Fr?&l:_'(—:tzr;cy Detector DATA RATE [MCS]
0 1 2 3 4 5 6 7
PK 17.45 17.42 17.39 17.36 17.32 17.29 17.25 17.24
1 2412
AV 8.56 8.55 8.52 8.54 8.51 8.48 8.52 8.49
802.11n 5 0437 PK 17.73 17.72 17.69 17.68 17.70 17.65 17.62 17.63
(HT20) AV 851 | 848 | 850 | 846 | 844 | 845 | 846 | 8.44
PK 17.59 17.55 17.53 17.52 17.46 17.42 17.38 17.36
11 2462
AV 8.41 8.39 8.37 8.36 8.36 8.32 8.35 8.32
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6.3 Maximum Power Spectral Density
Test requirements and limit, 815.247(e) & RSS-247 [5.2]
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.

(m] TEST CONFIGURATION
Refer to the APPENDIX I.

m] Test Procedure
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. Setthe RBW to : 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.
10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

w] TEST RESULTS: Comply

Test Mode g::g Fre[:ﬁﬂl:_'ezr]lcy RBW F[)ngr?]I]D
2412 3 kHz -12.45

802.11b 1 Mbps 2437 3 kHz -13.51
2462 3 kHz -11.76

2412 3 kHz -14.27

802.11¢g 6 Mbps 2437 3 kHz -14.72
2462 3 kHz -14.22

2412 3 kHz -14.03

802.11n HT20 MCS 0 2437 3 kHz -14.46
2462 3 kHz -15.38
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m] RESULT PLOTS

Maximum PKPSD Test Mode: 802.11b & 1 Mbps & 2412 MHz

Agllerd Speciriee Maalyrer  Supt SA

g Type: LogPwr
PO Wik 5 179 Fres Run
& Gakr:l ow Arver: 20 &5

Ref 10.00 dBm

4
\ | LA Mo
W WL W b ;'{‘ PN

it o ety

14

enter 2.412000 GHz Span 12.06 MHz
es BW 3.0 kHz FVBW 0.1 kHz Sweep 1.280 5 (3001 pts)

s

Maximum PKPSD Test Mode: 802.11b & 1 Mbps & 2437 MHz

Aghlern Speririee Aaalpret  Seenpe 54

g Type: LogPwr
PG Wil o 119 Fres Run
¥ Gakr:low Atter: 20 &8

enter 2437000 GHz
es BW 3.0 kHz FVBW 9.1 kHz Sweep

Span 12.10 MHz
1.284 5 (3001 pts)
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Maximum PKPSD Test Mode: 802.11b & 1 Mbps & 2462 MHz

Agllerd Speciriee Maalyrer  Supt SA
g Type: LogPwr
Trig: Fres Run

Ref 10.00 dBm

¢

£ A . Nl* - 3
panar Y % g “'\‘9"&({“‘:1 Moy

T i

A
g

enter 2462000 GHz Span 11.37 MHz
#Res BW 3.0 kHz #FVBW 9.1 kHz Sweep 1.207 s (3001 pts)
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Maximum PKPSD Test Mode: 802.11g & 6 Mbps & 2412 MHz

Agllerd Speciriee Maalyrer  Swupt S

g Type: LogPwr
PO st e 171G Fres Run
¥ Gaen:L orwe 20 &8

Ref 10.00 dBm

enter 241200 GHz Span 22.74 MHz
es BW 3.0 kHz #FVBW 9.1 kHz Sweep 24135 (3001 pts)

Maximum PKPSD Test Mode: 802.11g & 6 Mbps & 2437 MHz

Aghlert Specirine Aalyret Syt SA

Ref 10.00 dBm

enter 243700 GHz Span 22.70 MHz
es BW 3.0 kHz #FVBW 9.1 kHz Sweep 2408 s (3001 pts)
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FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Maximum PKPSD Test Mode: 802.11g & 6 Mbps & 2462 MHz

Agllerd Speciriee Maalyrer  Supt SA

Trig: Fres Run
Arver: 20 &5

Ref 10.00 dBm

[Center 246200 GHz Span 22.70 MHz
Pﬂes BW 3.0 kHz #FVBW 9.1 kHz Sweep 2408 s (3001 pts)
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FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Maximum PKPSD Test Mode: 802.11n(HT20) & MCSO0 & 2412 MHz

Agllerd Speciriee Maalyrer  Swupt S

g Type: LogPwr
PO st e 171G Fres Run
f Garr:l ow

enter 2.41200 GHz Span 22.73 MHz
es BW 3.0 kHz #FVBW 9.1 kHz Sweep 2411 5 (3001 pts)

Maximum PKPSD Test Mode: 802.11n(HT20) & MCSO & 2437 MHz

Aghlert Specirine Aalyret Syt SA

PO st g 171G Fres Run
F Gamr:low

Ref 10.00 dBm

enter 243700 GHz Span 22.70 MHz
es BW 3.0 kHz #FVBW 9.1 kHz Sweep 2408 s (3001 pts)

TRF-RF-236(04)170516 Prohibits the copying and re-issue of this report without DT&C approval. Pages: 23/ 76



FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Maximum PKPSD Test Mode: 802.11n(HT20) & MCSO0 & 2462 MHz

Agllerd Speciriee Maalyrer  Supt SA

Trig: Fres Run
Arver: 20 &5

Ref 10.00 dBm

3

AL RARALALLE )54 |
Wi iTey v,_,H,'_Li‘\m

s A AAAAMN ANAN
'.""}«‘..3-?

WYY

y

[Center 246200 GHz Span 22.71 MHz
#Res BW 3.0 kHz #VEBW 0.1 kHz Sweep 2410 5 (3001 pts)
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FCC ID: STA-SP53
m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

6.4 Out of Band Emissions at the Band Edge / Conducted Spurious Emissions

Test requirements and limit, 815.247(d) & RSS-247 [5.5]

815.247(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.

(] TEST CONFIGURATION
Refer to the APPENDIX I.

] TEST PROCEDURE

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 2 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.

©Coo~NOOA, WN -

Measurement Procedure 2 - Unwanted Emissions

. 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 2 3 x RBW. (Actual 3 MHz, See below note)

. Detector = Peak.

. Ensure that the number of measurement points =2 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.

O©CoO~NOOTAWNE

Note: The conducted spurious emission was tested with below settings.
Frequency range: 9 kHz ~ 30 MHz
RBW = 100 kHz, VBW = 300 kHz, SWEEP TIME = AUTO, DETECTOR = PEAK, TRACE = MAX HOLD, SWEEP POINT : 40001

Frequency range: 30 MHz ~ 10 GHz, 10 GHz ~25 GHz
RBW =1 MHz, VBW = 3 MHz, SWEEP TIME = AUTO, DETECTOR = PEAK, TRACE = MAX HOLD, SWEEP POINT : 40001

LIMIT LINE = 20 dB below of the reference level of above measurement procedure Step 2. (RBW =100 kHz, VBW = 300 kHz)
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.

Also the path loss for conducted measurement setup was used as described on the Appendix | of this test report.
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FCC ID: STA-SP53
m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

m] RESULT PLOTS
802.11b & 1Mbps & 2412 MHz

Reference

Aghlert Specirine Aalyret Syt SA

g Type: LogPwr
Trig: Free Run
Atter 30 45

Ref 20.00 dBm

enter 2.412000 GHz Span 12.06 MHz
es BW 100 kHz #FVBW 300 kHz Sweep 1,200 ms (3001 pts)

Low Band-edge

g Type: LogPwr
RO Famt g 110G Free Run
F Gl orwe Atter: 30 &5

Ref 20,00 dBm

enter 240000 GHz Span 70.00 MHz
#Res BW 100 kHz Sweep 6.800 ms (3001 pts)

WK

186 dBm |
4612 gEm |

—-SWE-NaGNLWE

LI
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FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Conducted Spurious Emissions

Agllerd Speciriee Maalyrer  Swupt S
: 0 .
g Type: LogPwr

PO st g 170G Free Run
F Gaies:Lorwe Atter: 30 45

Ref 20,00 dBm

Stop 30.00 MHz
Sweep 5.333 ms (40001 pts

- OWE NSRS

LI

ans ' DC Coupled

5

RO Famt g 110G Free Run
o GaierL orw Atter: 30 o5

Ref 20,00 dBm

Stop 10.000 GHz

Sweep 18.67 ms {40001 pts
487 dBm .,
4043 dEm |
4372 ¢Bm |
4571 dEm.
A653 ¢8|

o - T

S
L

5
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FCC ID: S7TA-SP53
m Dt & C Report No.: DRTFCC1803-0046

IC: 8154A-SP53

Conducted Spurious Emissions

Aghlert Specirie Aaalyer Syt SA

g Type: LogPwr
PO st g 170G Free Run
F Gaies:Lorwe Atter: 30 45

Ref 20,00 dBm

PR
Eaads Al

f tart 10,000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz FVBW 3.0 MHz Sweep 42.67 ms (40001 pts

251429 GHiz! 0,44 oflm |
21807 4 GHz 4096 dBm .

-

—-OWENSNLL

LI

5
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FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

802.11b & 1Mbps & 2437 MHz

Reference

Agllerd Speciriee Maalyrer  Seupt SA

g Type: LogPwr
PG Wil o 119 Free Run
§ Gar:low

Ref 20.00 dBm

enter 2437000 GHz Span 12.10 MHz
es BW 100 kHz #FVBW 300 kHz Sweep 1.200 ms (3001 pts)

Conducted Spurious Emissions

g Type: LogPwr
PO st g 170G Free Run
F Gainl ow Atter: 30 45

Ref 20.00 dBm

'Start 9 kHz Stop 30.00 MHz
#Res BW 100 kHz Sweep 5.333 ms (40001 pts

FUNCTYON VeLLE

<l

—-SwWE-saGhhaWoS T

2019 kHz! 5427 ol |

L

5

aans | DC Coupled
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FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Conducted Spurious Emissions

Agllerd Speciriee Maalyrer  Supt SA

g Type: LogPwr
PO st g 170G Free Run
F Gainl ow Atter: 30 45

Ref 20,00 dBm

R
WW”"'W

tart 30 MHz Stop 10.000 GHz
#Res BW 1.0 MHz FVBW 3.0 MHz Sweep 18.67 ms (40001 pts

el

243701 ¢

3.666 & }
2.159 64 Ga |
18310 GHz,

SDwE-aNROD - T

LI

5

g Type: LogPwr
RO Famt g 110G Free Run
o GaierL orw Atter: 30 o5

Ref 20,00 dBm

MMWM

'Start 10.000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz FVBW 3.0 MHz Sweep 42.67 ms (40001 pts

25151 160z 37,99 aflm |
218198 GHz! 4083 dEm |

—-OWE NS LQ

L

5
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O Dt&C

Report No.: DRTFCC1803-0046

FCC ID: STA-SP53
IC: 8154A-SP53

Agllerd Spectiriee Maalyrer  Swupe SA

PR Wide .
& Gar:low

Ref 20.00 dBm

enter 2.462000 GHz
es BW 100 kHz

FVBW 300 kHz

802.11b & 1Mbps & 2462 MHz

Reference

Avg Type: LogPwr
Trig: Free Run

Span 11.37 MHz
Sweep 1.200 ms (3001 pts)

PHO Fant g
I Gaen:L orw

Ref 20.00 dBm

enter 248350 GHz
#Res BW 100 kHz

—-SWE o hL

L

High Band-edge

g Type: LogPwr
Trig: Fres Run
Atter 30 o5

Span 70.00 MHz
Sweep 6.800 ms (3001 pts)

FURCT

5
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O Dt&C

Report No.: DRTFCC1803-0046

FCC ID: STA-SP53
IC: 8154A-SP53

Agllerd Speciriee Maalyrer  Swupt S
J +

- OWE NSRS

LI

Ref 20,00 dBm

Conducted Spurious Emissions

g Type: LogPwr
PO st g 170G Free Run
F Gainl ow Atter: 30 45

Stop 30.00 MHz
FVBW 300 kHz Sweep 5.333 ms (40001 pts

2559 kel £5.31 oflen |

5

ans ' DC Coupled

Clweualawn -

L

Ref 20,00 dBm

RO Famt g 110G Free Run
o GaierL orw Atter: 30 o5

Stop 10.000 GH2

Sweep 18.67 ms {40001 pts
452 dBm.
257 dBm |
43 53 9B |
4622 dBEm.,
4633 ¢Bm

5
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FCC ID: S7TA-SP53
m Dt & C Report No.: DRTFCC1803-0046

IC: 8154A-SP53

Conducted Spurious Emissions

Aghlert Specirie Aaalyer Syt SA

PO st g 170G Free Run
F Gaies:Lorwe Atter: 30 45

Ref 20,00 dBm

f tart 10,000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz Sweep 42.67 ms (40001 pts,
24781 3 GHz!
231311 GHz

-

—-OWENSNLL

LI

5
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FCC ID: STA-SP53
m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

802.11g & 6Mbps & 2412 MHz

Reference

Agllerd Spectiriee Maalyrer  Swupe SA

Avg Type: LogPwr
Trig: Free Run

PHO; Fant g
F Garr:l ow

Ref 20.00 dBm

enter 2.41200 GHz Span 22.74 MHz
es BW 100 kHz VEBW 300 kHz Sweep 2.200 ms (3001 pts)

Low Band-edge

g Type: LogPwr
PHO; Fant g 11 Free Run
o Gaien:L orw Atter: 30 o8

Ref 20.00 dBm

enter 240000 GHz Span 70.00 MHz
#Res BW 100 kHz Sweep 6.800 ms (3001 pts)

FUNCTION W

40,46 dEm .

—-SWE o hL

L

5
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FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Conducted Spurious Emissions

Agllerd Speciriee Maalyrer  Swupt S
J +

g Type: LogPwr
PO st g 170G Free Run
F Gainl ow Atter: 30 45

Ref 20,00 dBm

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

2918 k! £4.46 oflem |

ZBveuannwns s

LI

5

ans ' DC Coupled

RO Famt g 110G Free Run
o GaierL orw Atter: 30 o5

Ref 20,00 dBm

W-J‘MW

‘Start 30 MHz Stop 10.000 GHz
#Res BW 1.0 MHz Sweep 18.67 ms {40001 pts

LAttt
GA5TE 66 GHz|

SSweuankhon

L

5
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FCC ID: S7TA-SP53
m Dt & C Report No.: DRTFCC1803-0046

IC: 8154A-SP53

Conducted Spurious Emissions

Aghlert Specirie Aaalyer Syt SA

g Type: LogPwr
PO st g 170G Free Run
F Gaies:Lorwe Atter: 30 45

Ref 20,00 dBm

PUTRNPSS s

f tart 10,000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 42.67 ms (40001 pts

S8 TT ol |
4050 gBm .

-

—-OWENSNLL

LI

5
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FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

802.11g & 6Mbps & 2437 MHz

Reference

Agllerd Spectiriee Maalyrer  Swupe SA

Avg Type: LogPwr
Trig: Free Run

PHO; Fant g
F Garr:l ow

Ref 20.00 dBm

enter 243700 GHz Span 22.70 MHz
es BW 100 kHz VEBW 300 kHz Sweep 2.200 ms (3001 pts)

Conducted Spurious Emissions

g Type: LogPwr
Trig: Fres Run
Atter: 30 o5

Ref 20,00 dBm

Stop 30.00 MHz
VBW 300 kHz Sweep 5.333 ms (40001 pts
S FURCTION T FUMCTVON WLLE

227 9 k! £4 09 aflen |

1
2
3
4
5
8
7
4
3
0
1

A s

5

s | DC Coupled

TRF-RF-236(04)170516 Prohibits the copying and re-issue of this report without DT&C approval. Pages: 37/ 76



FCC ID: S7TA-SP53
m Dt & C Report No.: DRTFCC1803-0046

IC: 8154A-SP53

Conducted Spurious Emissions

Agllerd Speciriee Maalyrer  Supt SA

g Type: LogPwr

PO st g 170G Free Run
F Gaies:Lorwe Atter: 30 45

Ref 20,00 dBm

tart 30 MHz Stop 10.000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 18.67 ms (40001 pts

=l

y A %
[

4051 dBm .

43 87 g8 |

4445 dEm .

4633 ¢Bm

‘IA‘JN—

Ao
-SWE -

5

RO Famt g 110G Free Run
o GaierL orw Atter: 30 o5

Ref 20,00 dBm

Stop 26.500 GHz
Sweep 42.67 ms (40001 pts,

243534 Grlz. 3910 ol |
249522 GHz. =212 9EBm |

—-OWE NS LQ

L

5
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FCC ID: STA-SP53
m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

802.11g & 6Mbps & 2462 MHz

Reference

Agllerd Spectiriee Maalyrer  Swupe SA

Avg Type: LogPwr
Trig: Free Run

PHO; Fant g
F Garr:l ow

Ref 20.00 dBm

enter 246200 GHz Span 22.70 MHz
es BW 100 kHz VEBW 300 kHz Sweep 2.200 ms (3001 pts)

High Band-edge

g Type: LogPwr
PHO; Fant g 11 Free Run
o Gaien:L orw Atter: 30 o8

Ref 20.00 dBm

enter 248350 GHz Span 70.00 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 6.800 ms (3001 pts)

" T
2483 247 GHa | Q12 dBm|
2453670 GHz | AE.36 dBm |

—-SWE o hL

L

5
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FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Conducted Spurious Emissions

Agllerd Speciriee Maalyrer  Swupt S
J +

g Type: LogPwr
PO st g 170G Free Run
F Gainl ow Atter: 30 45

Ref 20,00 dBm

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

227 ke, £5.24 ol |

ZBveuannwns s

LI

5

ans ' DC Coupled

g Type: LogPwr
RO Famt g 110G Free Run
o GaierL orw Atter: 30 o5

Ref 20,00 dBm

emm— L

‘Start 30 MHz Stop 10.000 GHz
#Res BW 1.0 MHz Sweep 18.67 ms {40001 pts

SSweuankhon

L

5
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m Dt & C Report No.: DRTFCC1803-0046

FCC ID: STA-SP53
IC: 8154A-SP53

Conducted Spurious Emissions

Aghlert Specirie Aaalyer Syt SA

g Type: LogPwr
PO st g 170G Free Run
F Gaies:Lorwe Atter: 30 45

Ref 20,00 dBm

’vaﬁ Loy

f tart 10,000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 42.67 ms (40001 pts

251594 GHiz. 3902 aBm |
21847 4 GHz 40.20 gBm .

-

—-OWENSNLL

LI

5
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FCC ID: STA-SP53
m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

802.11n(HT20) & MCSO & 2412 MHz

Reference

Agllerd Spectiriee Maalyrer  Swupe SA

Avg Type: LogPwr
Trig: Free Run

PHO; Fant g
F Garr:l ow

Ref 20.00 dBm

enter 2.41200 GHz Span 22.73 MHz
es BW 100 kHz VEBW 300 kHz Sweep 2.200 ms (3001 pts)

Low Band-edge

g Type: LogPwr
PHO; Fant g 11 Free Run
o Gaien:L orw Atter: 30 o8

Ref 20.00 dBm

enter 240000 GHz Span 70.00 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 6.800 ms (3001 pts)

FURCT

2413230 Gz |

2339113 GHz!

—-SWE o hL

L

5

TRF-RF-236(04)170516 Prohibits the copying and re-issue of this report without DT&C approval. Pages: 42/ 76



O Dt&C

Report No.: DRTFCC1803-0046

FCC ID: STA-SP53
IC: 8154A-SP53

Agllerd Speciriee Maalyrer  Swupt S
J +

Ref 20,00 dBm

Conducted Spurious Emissions

g Type: LogPwr
PO st g 170G Free Run
F Gainl ow Atter: 30 45

DD s g ot A DI ANt W) o it S

ZBveuannwns s

LI

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

2019 KMzl £5.46 gfin |

5

ans ' DC Coupled

Ref 20,00 dBm

RO Famt g 110G Free Run
o GaierL orw Atter: 30 o5

¢

Mﬁ R eay I A s s SNy 0 B

iStart 30 MHz
#Res BW 1.0 MHz

SSweuankhon

L

Stop 10.000 GHz
Sweep 18.67 ms {40001 pts

A0.22 dEm |
4353 dBm |
46,92 dBm |

5
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FCC ID: S7TA-SP53
m Dt & C Report No.: DRTFCC1803-0046

IC: 8154A-SP53

Conducted Spurious Emissions

Aghlert Specirie Aaalyer Syt SA

g Type: LogPwr
PO st g 170G Free Run
F Gaies:Lorwe Atter: 30 45

Ref 20,00 dBm

f tart 10,000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz Sweep 42.67 ms (40001 pts

251676 GHz!

-

—-OWENSNLL

LI

5
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FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

802.11n(HT20) & MCSO & 2437 MHz

Reference

Agllerd Spectiriee Maalyrer  Swupe SA

Avg Type: LogPwr
Trig: Free Run

PHO; Fant g
F Garr:l ow

Ref 20.00 dBm

enter 243700 GHz Span 22.70 MHz
es BW 100 kHz VEBW 300 kHz Sweep 2.200 ms (3001 pts)

Conducted Spurious Emissions

g Type: LogPwr
PHO; Fant g 11 Free Run
o Gaien:L orw Atter: 30 o8

Ref 20.00 dBm

VBW 300 kHz

=%
2
3
-
5
8
T
4
3
0
1

L

5

ang | DC Coopled
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FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Conducted Spurious Emissions

Agllerd Speciriee Maalyrer  Supt SA

g Type: LogPwr
PO st g 170G Free Run
F Gainl ow Atter: 30 45

Ref 20,00 dBm

’ !
-.w e it O g e S AT

tart 30 MHz Stop 10.000 GHz
#Res BW 1.0 MHz Sweep 18.67 ms (40001 pts

el

243801 GHz|
3666 69 GHz|

SDwE-aNROD - T

LI

5

g Type: LogPwr
RO Famt g 110G Free Run
o GaierL orw Atter: 30 o5

Ref 20,00 dBm

WM s g TN A P T

iStart 10.000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 42.67 ms (40001 pts,

25507 9 GHiz! 39.02 o |
22291 3GHz! 4082 dEm |

—-OWE NS LQ

L

5
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FCC ID: STA-SP53
m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

802.11n(HT20) & MCSO & 2462 MHz

Reference

Agllerd Spectiriee Maalyrer  Swupe SA

Avg Type: LogPwr
Trig: Free Run

PHO; Fant g
F Garr:l ow

Ref 20.00 dBm

enter 246200 GHz Span 22.71 MHz
es BW 100 kHz VEBW 300 kHz Sweep 2.200 ms (3001 pts)

High Band-edge

g Type: LogPwr
PHO; Fant g 11 Free Run
o Gaien:L orw Atter: 30 o8

Ref 20.00 dBm

enter 248350 GHz Span 70.00 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 6.800 ms (3001 pts)

n A |
2483247 Gz | Q81 dBm |
2454 480 GHz | 42563 dEm |

—-SWE o hL

L

5
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FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Conducted Spurious Emissions

Agllerd Speciriee Maalyrer  Swupt S
J +

g Type: LogPwr
PO st g 170G Free Run
F Gainl ow Atter: 30 45

Ref 20,00 dBm

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

2019 KMzl £567 gfin |

- OWE NSRS

LI

ans ' DC Coupled

5

RO Famt g 110G Free Run
o GaierL orw Atter: 30 o5

Ref 20,00 dBm

Stop 10.000 GHz
Sweep 18.67 ms {40001 pts

o - T

S
L

5
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m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Conducted Spurious Emissions

Aghlert Specirie Aaalyer Syt SA

g Type: LogPwr
PO st g 170G Free Run
F Gaies:Lorwe Atter: 30 45

Ref 20,00 dBm

Stop 26.500 GHz

tart 10,000 GHz
Sweep 42.67

#Res BW 1.0 MHz

4126 0B |

—-Swa-aonnss

LI

5
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O Dt&C

6.5 Radiated Spurious Emissions

Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Test Requirements and limit,
815.247(d), §15.205, §15.209 & RSS-247 [5.5], RSS-Gen [8.9], RSS-Gen [8.10]

In any 100 kHz bandwidth outside the operating frequency band, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 KHz bandwidth within
the band. In case the emission fall within the restricted band specified on 15.205(a) and (b), then the
15.209(a) limit in the table below has to be followed.

» FCC Part 15.209(a) and (b)

Frequency (MHz) Limit (uV/m) Measurement Distance (meter)
0.009 — 0.490 2400/F (KHz) 300
0.490 - 1.705 24000/F (KHz) 30
1.705 - 30.0 30 30
30 ~ 88 100 ** 3
88 ~ 216 150 ** 3
216 ~ 960 200 ** 3
Above 960 500 3

** Except as provided in 15.209(g), fundamental emissions from intentional radiators operating under this Section
shall not be located in the frequency bands 54 - 72 MHz, 76 - 88 MHz, 174 - 216 MHz or 470 - 806 MHz.
However, operation within these frequency bands is permitted under other sections of this Part, e.g. 15.231 and

15.241.
= FCC Part 15.205 (a): Only spurious emissions are permitted in any of the frequency bands listed below:
MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 45~515 14.47 ~ 14.5
0.495 ~ 0.505 12.29 ~ 12.293 123~ 138 1435 ~ 1626.5 5.35~5.46 15.35 ~ 16.2
2.1735 ~ 2.1905 12.51975 ~ 149.9 ~ 150.05 1645.5 ~ 1646.5 7.25~7.75 17.7~214
4.125~4.128 12.52025 156.52475 ~ 1660 ~ 1710 8.025~ 8.5 22.01~23.12
4.17725 ~ 4.17775 12.57675 ~ 156.52525 1718.8 ~ 1722.2 9.0~9.2 23.6 ~ 24.0
4.20725 ~ 4.20775 12.57725 156.7 ~ 156.9 2200 ~ 2300 9.3~95 31.2~318
6.215 ~ 6.218 13.36 ~ 13.41 162.0125 ~ 167.17 2310 ~ 2390 10.6 ~ 12.7 36.43 ~36.5
6.26775 ~ 6.26825 16.42 ~ 16.423 167.72 ~173.2 2483.5 ~ 2500 13.25 ~ 13.4 Above 38.6
6.31175 ~ 6.31225 16.69475 ~ 240 ~ 285 2655 ~ 2900
8.291 ~ 8.294 16.69525 322 ~335.4 3260 ~ 3267
8.362 ~ 8.366 16.80425 ~ 399.90 ~ 410 3332~ 3339
8.37625 ~ 8.38675 16.80475 608 ~ 614 3345.8 ~ 3358
25.5 ~ 25.67 960 ~ 1240 3600 ~ 4400
37.5~38.25
73~74.6
74.8 ~75.2

= FCC Part 15.205(b): The field strength of emissions appearing within these frequency bands shall not exceed the
limits shown in §15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits in §15.209 shall
be demonstrated using measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz,
compliance with the emission limits in §15.209 shall be demonstrated based on the average value of the measured
emissions. The provisions in 815.35 apply to these measurements.
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(m] TEST CONFIGURATION
Refer to the APPENDIX I.

Report No.: DRTFCC1803-0046 IC: 8154A-SP53

m] TEST PROCEDURE

1. The EUT is placed on a non-conductive table, emission measurements at below 1 GHz, the table height is 80 cm and above 1 GHz, the table
height is 1.5 m.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3 m away from the receiving antenna, which is varied from 1 m to 4 m to find out the highest emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

(m] Measurement Instrument Setting for Radiated Emission Measurements.

The radiated emission was tested according to the section 6.3, 6.4, 6.5 and 6.6 of the ANSI C63.10-2013 with
following settings.

Peak Measurement:

RBW = As specified in below table , VBW 2 3 x RBW, Sweep = Auto, Detector = Peak, Trace mode = Max Hold until the trace stabilizes.

Frequency RBW

9 - 150 kHz 200 - 300 Hz
0.15 - 30 MHz 9-10 kHz
30 - 1000 MHz 100 - 120 kHz

> 1000 MHz 1 MHz

Average Measurement:

1. RBW =1 MHz (unless otherwise specified).

2. VBW 2 3 x RBW.

3. Detector = RMS (Number of points 2 2 x Span / RBW)

4. Averaging type = power. (i.e., RMS)

5. Sweep time = auto.

6. Perform a trace average of at least 100 traces.

7. A correction factor shall be added to the measurement results prior to comparing to the emission limit in order to compute the emission level that
would have been measured had the test been performed at 100 percent duty cycle. The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step 4, then the applicable correction factor is 10 log(1/x), where x is the duty cycle.

2) Iflinear voltage averaging mode was used in step 4, then the applicable correction factor is 20 log(1/x), where x is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than turning on and off with the transmit cycle, then
no duty cycle correction is required for that emission.

Duty Cycle Corrections (Refer to appendix Il for duty cycle measurement procedure and plots)

Band Duty Cycle (%) Ton (MS) Tont Tott (MS) DCF = 10log(1 / Duty) (dB)
802.11b 99.53 8.413 8.453 0.02
802.11¢g 97.08 1.395 1.437 0.13
802.11n(HT20) 97.03 1.309 1.349 0.13
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Report No.: DRTFCC1803-0046

FCC ID: STA-SP53

IC: 8154A-SP53

9 kHz~ 25 GHz Data (802.11b & 1 Mbps)
» 2412 MHz
Frequency | ANT PoEsLth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
2320.18 H Z PK 53.34 0.42 N/A N/A 53.76 74.00 20.24
2319.96 H Z AV 4451 0.42 0.02 N/A 44.95 54.00 9.05
4822.74 H Z PK 44.96 4.85 N/A N/A 49.81 74.00 24.19
4824.23 H Z AV 33.91 4.86 0.02 N/A 38.79 54.00 15.21
» 2437 MHz
Frequency | ANT p EUtT Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol gf)li'sc;“ Mode (dBuVv) (dB/m) (dB) | Factor(dB) | (@Buv/im) | (dBuV/m) (dB)
4875.72 H Z PK 44.18 5.08 N/A N/A 49.26 74.00 24.74
4873.32 H Z AV 33.64 5.07 0.02 N/A 38.73 54.00 15.27
» 2462 MHz
Frequency | ANT p EUtT Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (O/f)li[s‘;“ Mode (dBuVv) (dB/m) dB) | Factor(dB) | (dBuvim) | (dBuV/m) (dB)
2484.15 H Z PK 49.44 0.94 N/A N/A 50.38 74.00 23.62
2483.93 H Z AV 39.07 0.94 0.02 N/A 40.03 54.00 13.97
4923.61 H Z PK 46.10 5.23 N/A N/A 51.33 74.00 22.67
4924.13 H Z AV 33.87 5.23 0.02 N/A 39.12 54.00 14.88
Note.

1. Measurement Distance = 3 m for below 10 GHz, Measurement Distance = 1 m for above 10 GHz.

So Distance Correction Factor : - 9.54 dB = 20*log(1 m / 3 m)

2. The radiated emissions were investigated up to 25GHz. And no other spurious and harmonic emissions were found above

listed frequencies.

3. The band edge test has performed between 2310-2390 MHz and 2483.5-2500 MHz.
The worst results were reported in the table.

4. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F+ DCF + Distance Factor / T.F = AF + CL - AG

Where, T.F = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,

DCF = Duty Cycle Correction Factor.
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Report No.: DRTFCC1803-0046

FCC ID: STA-SP53

IC: 8154A-SP53

9 kHz~ 25 GHz Data (802.11g & 6 Mbps)
= 2412 MHz
Frequency | ANT PoEsLth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
2389.23 H 4 PK 59.63 0.70 N/A N/A 60.33 74.00 13.67
2389.86 H Z AV 48.38 0.70 0.13 N/A 49.21 54.00 4.79
4824.03 H Z PK 44.73 4.86 N/A N/A 49.59 74.00 24.41
4822.84 H 4 AV 33.86 4.85 0.13 N/A 38.84 54.00 15.16
= 2437 MHz
Frequency | ANT PoEslth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
4873.11 H Z PK 44.43 5.07 N/A N/A 49.50 74.00 24.50
4872.70 H Z AV 33.49 5.07 0.13 N/A 38.69 54.00 15.31
= 2462 MHz
Frequency | ANT PoEslth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
2483.73 H 4 PK 54.61 0.94 N/A N/A 55.55 74.00 18.45
2483.60 H Z AV 41.49 0.94 0.13 N/A 42.56 54.00 11.44
4922.44 H 4 PK 44.75 5.23 N/A N/A 49.98 74.00 24.02
4924.16 H 4 AV 33.80 5.23 0.13 N/A 39.16 54.00 14.84
Note.

1. Measurement Distance = 3 m for below 10 GHz, Measurement Distance = 1 m for above 10 GHz.

So Distance Correction Factor : - 9.54 dB = 20*log(1 m / 3 m)

2. The radiated emissions were investigated up to 25GHz. And no other spurious and harmonic emissions were found above
listed frequencies.

3. The band edge test has performed between 2310-2390 MHz and 2483.5-2500 MHz.
The worst results were reported in the table.

4. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F+ DCF + Distance Factor / T.F = AF + CL - AG

Where, T.F = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,

DCF = Duty Cycle Correction Factor.
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Report No.: DRTFCC1803-0046

FCC ID: STA-SP53

IC: 8154A-SP53

9 kHz~ 25 GHz Data (802.11n HT20 & MCS 0)
= 2412 MHz
Frequency | ANT PoEsLth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
2389.89 H 4 PK 63.31 0.70 N/A N/A 64.01 74.00 9.99
2389.89 H Z AV 49.70 0.70 0.13 N/A 50.53 54.00 3.47
4825.24 H Z PK 44.38 4.86 N/A N/A 49.24 74.00 24.76
4824.54 H 4 AV 33.85 4.86 0.13 N/A 38.84 54.00 15.16
= 2437 MHz
Frequency | ANT PoEslth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
487291 | H Z PK 44.35 5.07 N/A N/A 49.42 74.00 24.58
4872.94 | H Z AV 33.49 5.07 0.13 N/A 38.69 54.00 15.31
= 2462 MHz
Frequency | ANT PoEslth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
2483.85 H 4 PK 55.99 0.94 N/A N/A 56.93 74.00 17.07
2483.78 H Z AV 44.31 0.94 0.13 N/A 45.38 54.00 8.62
4925.47 H 4 PK 44.93 5.24 N/A N/A 50.17 74.00 23.83
4923.31 H 4 AV 33.82 5.23 0.13 N/A 39.18 54.00 14.82
Note.

1. Measurement Distance = 3 m for below 10 GHz, Measurement Distance = 1 m for above 10 GHz.
So Distance Correction Factor : - 9.54 dB = 20*log(1 m / 3 m)

2. The radiated emissions were investigated up to 25GHz. And no other spurious and harmonic emissions were found above
listed frequencies.

3. The band edge test has performed between 2310-2390 MHz and 2483.5-2500 MHz.
The worst results were reported in the table.

4. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F+ DCF + Distance Factor / T.F = AF + CL-AG

Where, T.F = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,

DCF = Duty Cycle Correction Factor.
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m Dt & C Report No.: DRTFCC1803-0046

FCC ID: STA-SP53
IC: 8154A-SP53

6.6 Power-line conducted emissions
Test Requirements and limit, 815.207 & RSS-Gen [8.8]

For an intentional radiator which is designed to be connected to the public utility (AC) power line, the radio

frequency voltage that is conducted back onto the AC power line on any frequency or frequencies within the

band 150 kHz to 30 MHz shall not exceed the limits in the following table, as measured using a 50 uH/50

ohm line impedance stabilization network(LISN).

Compliance with the provision of this paragraph shall on the measurement of the radio frequency voltage

between each power line and ground at the power terminal. The lower applies at the boundary between the

frequency ranges.

Frequency Range Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
0.15~0.5 66 to 56 * 56 to 46 *
05~5 56 46
5~30 60 50

* Decreases with the logarithm of the frequency

m] TEST CONFIGURATION:

See test photographs for the actual connections between EUT and support equipment.

m] TEST PROCEDURE

1. The EUT is placed on a wooden table 80 cm above the reference ground plane.

2. The EUT is connected via LISN to the test power supply.
3. The measurement results are obtained as described below:
4. Detectors — Quasi Peak and Average Detector.

m] Test Results: Comply

TRF-RF-236(04)170516 Prohibits the copying and re-issue of this report without DT&C approval.

Pages: 55/ 76



FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

m] RESULT PLOTS
AC Line Conducted Emissions (Graph)

Results of Conducted Emission

DTHC Date 2018-01-28
Order Mo. Referrence Mo.
Model No. S5P53 Power Supply
Serial Mo. Temp/Humi. 22'C 140 %
Test Condition WLAN 2.4GHz Operator JW KM
Memo

LIMIT : FOC P15.207 QP
FCC P15.207 AV

 [dBuV] PHASE: [QPICAV]

40 -

154 .2M .3M M .TM 1M 2y I SM M 10M 204 20M
Frequemcy[Hz]

_ [dBuV] PHASE - [QFICAN]

&0

40

-.'_5-!-1 -ZM -2M -5M .M 1M ZM =1 =M ™ 10M 20M 20M

Frequency[Hz]
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Report No.: DRTFCC1803-0046

FCC ID: STA-SP53

IC: 8154A-SP53

AC Line Conducted Emissions (List)

Results of Conducted Emission

DTNC

Order No.

Maodel No. SP53
Serial No.
Test Condition WLAN 2 4GHz
Memo

LIMIT : FCC P15.207 QP
FCC P15.207 AV

Referrence No.
Power Supply

[dBuV] [dBuV]

Date 2018-01-26

22'C /7140 %
J.W KIM

MARGIN

QP

CAV

PHASE

NO  FREQ READING C.FACTOR
QP  CAV

[MHz] [dBuV][dBuv] [dB]
1 0.15337 38.3321.00 5.89
2 0.16750 37.4925.99 9.89
3 0.24506 25.83 9.15 9.90
4 0.57018 25.9617.89 9.91
S 0.79243 20.3811.05 9.92
€ 7.85560 17.82 6€.59 10.08
7 13.85920 18.9312.82 10.20
g 0.1559% 37.68521.00 5.89
9 0.17456 37.0924.55 9.89
10 0.24224 25.69 9.30 9.90
11 0.57727 29.2220.24 9.91
12 0.79646 18.83 7.05 9.92
12 8.46760 18.5310.33 10.10
14 13.86900 16.6011.25 10.20

Temp/Humi.
Operator
RESULT LIMIT
QP CRAV o)z CRAV
[dBuV] [dBuV] [dBuV] [dBuV]
48.22 30.89 65.82 55.82
47.3835.88 65.08 55.08
35.731%.05 e1.582 51.92
35.87 27.80 56.00 46.00
30.3020.97 56.00 46.00
27.901e.67 60.00 50.00
29.1323.02 60.00 50.00
47.74 30.89 65.67 55.67
46.98 34.44 g4.74 54.74
35.5919.20 &2.02 52.02
39.1330.15 56.00 46.00
28.751€.97 56.00 46.00
268.6320.43 60.00 50.00
26.8021.45 60.00 50.00

17
17

26.
20.
25.

32

17
17

26.

1.

27

31.
33.

.60 24,
.70 19.
19 32.
13 18.
70 25.
.10 33.
30.
.93 24,
.76 20.
43 32,
87 15.
.25 29.
37 29.
20 28.

87 26

93
20
87
20
03
33
.98
T8
30
82
85
03
37
55

N
N
N
N
N
N
N
Ll
Ll
Ll
Ll
Ll
Ll
Ll
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Report No.: DRTFCC1803-0046

FCC ID: STA-SP53

IC: 8154A-SP53

6.7 Occupied Bandwidth

Test Requirements, RSS-Gen [6.6]

When an occupied bandwidth value is not specified in the applicable RSS, the transmitted signal bandwidth

to be reported is to be its 99 % emission bandwidth, as calculated or measured.

(] TEST CONFIGURATION

Refer to the APPENDIX I.

m] TEST PROCEDURE

« The transmitter shall be operated at its maximum carrier power measured under normal test conditions.

« The span of the analyzer shall be set to capture all products of the modulation process, including the emission skirts.

» The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the occupied bandwidth (OBW) and video
bandwidth (VBW) shall be approximately 3x RBW.

w] TEST RESULTS: Comply

Test Mode g::: FrT;\q/ll:_'eZ?cy Test Results [MHZ]
2412 12.30
802.11b 1 Mbps 2437 12.26
2462 12.30
2412 16.57
802.11g 6 Mbps 2437 16.57
2462 16.58
2412 17.53
%OHZT'%%);‘ MCS 0 2437 17.53
2462 17.54
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FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

m] RESULT PLOTS

Occupied Bandwidth Test Mode: 802.11b & 1 Mbps & 2412 MHz

ASgllerd Speririee Aaalyrer - Oxoupied HW

EEEES
Canter Freq: 2412005000 Gz Rafio St None
we Trig:Fres Run AvgiHold 500500
ANF Galrcd sw 40 ¢8 Radio Device BTS

Rel 20.00 dBm 3

“
A

-
v
o

Ay
r“..-..-.t‘/"“‘ ~

[Center 2412 GHz ' Span 40 MHzJJTs
WRes BW 430 kHz #VBW 1.3 MMz Sweep 1 ms s

Occupled Bandwldth Total Power 11.5 dB8m
12.300 MHz

Transmit Freq Error -11.473 kHz OBW Power 99.00 %

x dB Bandwidth 15.46 MHz x d8 -26.00 dB

Occupied Bandwidth Test Mode: 802.11b & 1 Mbps & 2437 MHz

Aghlere Speririee Aaalyret - Oxoupied W
: OO 30 W L) 16, 0040
Canter Freq: 2 837605000 Gz Radio Ste Nene
wws Trig: Fres Run AvgiHold 500000
AF Galred sw Blatan: 40 <8 Radio Device: BTS

Ref 20.00 dBm i

W,
ad
Paswieprd st e Ai g7

[Center 2437 GHz ) ) Span 40 MHzJJ
WRes BW 430 kHz #VEW 1.3 MMz Sweep 1 msjms

Occupled Bandwldth Total Power 11.1dB8m
12.256 MHz

Transmit Freq Error -29.218 kHz OBW Power 99.00 %

x dB Bandwidth 15.42 MHz xd8 -26.00 dB
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m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Occupied Bandwidth Test Mode: 802.11b & 1 Mbps & 2462 MHz

Agllerd Speciriee Maalyrer - Oxoupred W

0TS ¥ 3 16, 00
Canter Freq: 2 852003000 Gaz Radio Ste Noene
we+ Trig:Free Run AvglHold 500800
AF Galred sw Blatan: 40 a8 Radio Device: BTS

Ref 20.00 dBm i )

Ve

- el
SRR e e

[Center 2.462 GHz - - Span 40 MHz{f
WRes BW 430 kHz #VEW 1.3 MMz Sweep 1 msjmE

Occupled Bandwldth Total Power 11.5d8m
12.297 MHz

Transmit Freq Error ~49.258 kHz OBW Power 99.00 %

x dB Bandwidth 15.45 MHz x d8 -26.00 dB
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FCC ID: STA-SP53
IC: 8154A-SP53

Occupied Bandwidth

Agllerd Spectriee Malyrer - Oxoupred W

Canter Freq: 2 412005000 Gaz
- Trig:Fres Run

AlF Galrcd ow Bhatan: 40 a8

Rel 20.00 dBm

B L S e SR
»~ .
}
/

Lk btindag sl ke

>Cen'ter 2412 GHz

WRes BW 430 kHz #VBW 1.3 MMz

Occupled Bandwldth Total Power

16.568 MHz
-2.884 kHz
19,28 MHz

OBW Power
x d8

Transmit Freq Error
x dB Bandwidth

Test Mode: 802.11g & 6 Mbps & 2412 MHz

Rafio St Nene

AvglHold 50000

Radio Device: BTS

Span 40 MHz At

Sweep 1ms)”

16.1 dBm

99.00 %

-26.00 dB

Occupied Bandwidth

Agllerd Speciriee Maalyrer - Oxoupied W

Canter Freq: 2 837805000 Gaz
- Trig:Fres Run

AlF Galrcd sw Blatan: 40 a8

Refl 20.00 dBm

e
e
/

M e t
ooy

/
¥

Vewbert sty -Jsf-L ol

,Cen'(er 2A37 GHz

#Res BW 430 kHz #VBW 1.3 MMz

Occupled Bandwidth Total Power

16.566 MHz
-21.159 kHz
19.13 MHz

OBW Power
xd8

Transmit Freq Error
x dB Bandwidth

Test Mode: 802.11g & 6 Mbps & 2437 MHz

4353 FM i 16, 040

Radio Std Nene

AvglHold 500000

Radio Device: BTS

Span 40 MHz At

Sweep 1ms)

15.7 dBm

99.00 %

-26.00 dB
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Occupied Bandwidth

Agllerd Speciriee Maalyrer - Oxoupred W

Canter Freq: 2 852005000 Gaz
AvgiHold 50000

we~ Trig: Free Run
AF Galred sw Blatan: 40 a8

Test Mode: 802.11g & 6 Mbps & 2462 MHz

Q2128 ¥ Ln 16, 000

Radio St Nens

Radio Device: BTS

Ref 20.00 dBm i

PSR L Wbty {

{
F
]

/

b’

15
b ntn il A €

[Center 2462 GHz

#Res BW 430 kHz #VBW 1.3 MMz

Occupled Bandwidth Total Power

16.581 MHz
~45.644 kHz OBW Power
19.02 MMz x d8

Transmit Freq Error
x dB Bandwidth

"
AL A

Span 40 MHz Agte

Sweep 1 ms)

16.1 dBm

99.00 %

-26.00 dB
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Occupied Bandwidth

Agllerd Speciriee Maalyrer - Oxoupred W

Canter Freq: 2 412005000 Gaz
*- Trig:Fres Run
Bfatan: 40 ¢8

AF Galrcd sw

Refl 20.00 dBm

,Cenier 2412 GHz

#Res BW 430 kHz #VBW 1.3 MMz

Occupled Bandwldth Total Power

17.528 MHz
-16.005 kHz
19.50 MHz

OBW Power
x d8

Transmit Freq Error
x dB Bandwidth

Test Mode: 802.11n(HT20) & MCSO0 & 2412 MHz

AvglHold 50000

Radio Device. BTS

Span 40 MHz At

Sweep 1 ms)

15.9 dBm

99.00 %
-26.00 dB

Occupied Bandwidth

Agllerd Speciriee Maalyrer - Oxoupled W
Canter Freq: 2 837905000 Gz

- Trig:Fres Run
Bfatan: 40 ¢8

1 AF Galrcd ow 5
Refl 20.00 dBm

e T i i
- .
f

‘Cenier 2437 GHz

#Res BW 430 kHz #VBW 1.3 MMz

Occupled Bandwidth Total Power

17.531 MHz
-34.691 kHz
19.37 MHz

OBW Power
xd8

Transmit Freq Error
x dB Bandwidth

Test Mode: 802.11n(HT20) & MCSO0 & 2437 MHz

C44:43 P L 16, 0000

Radio 5o Nense

AvglHold 50000

Radio Device BTS

Span 40 MHz At

Sweep 1 ms)

15.7 dBm

99.00 %
-26.00 dB

TRF-RF-236(04)170516

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

Pages: 63/ 76



FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Occupied Bandwidth Test Mode: 802.11n(HT20) & MCSO0 & 2462 MHz

Agllerd Speciriee Maalyrer - Oxoupred W

Canter Freq: 2 852005000 Gaz

3% 51 0W L 16, 008

Radio Ste Nene

S Trig: Free Run AvglHold 0000

AF Galrcd sw Bfaran: 40 48

Ref 20.00 dBm _

e ...4,.=f..nh~b—-"

|
|

[Center 2462 GHz
[#Res BW 430 kHz #VEW 1.3 MMz

Occupled Bandwildth Total Power
17.535 MHz

Transmit Freq Error -34.544 kHz OBW Power

x dB Bandwidth 19,32 MHz xd8

Radio Device. BTS

|,
b b i AR L M

Span 40 MHz Agte

Sweep 1ms

15.2 dBm

99.00 %

-26.00 dB
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7. LIST OF TEST EQUIPMENT

Cal.Date Next.Cal.Date
Type Manufacturer Model (yy/mmidd) (yy/mmidd) SIN
Spectrum Analyzer Agilent Technologies N9020A 17/09/06 18/09/06 MY50200834
Spectrum Analyzer Agilent Technologies N9020A 17/09/05 18/09/05 MY46471251
Multimeter FLUKE 17B 17/12/26 18/12/26 26030065WS
DC Power Supply Agilent 66332A 17/09/05 18/09/05 MY43000394
Signal Generator Rohde Schwarz SMBV100A 17/12/27 18/12/27 255571
Signal Generator Rohde Schwarz SMF100A 17/12/27 18/12/27 102341
Thermohygrometer BODYCOM BJ5478 18/01/03 19/01/03 120612-2
Attenuator(10dB) SMAJK SMAJK-50-10 17/09/06 18/09/06 2-50-10
Loop Antenna ELF-Lindgren 6502 17/08/08 19/08/08 00203480
BILOG ANTENNA Schwarzbeck VULB 9160 16/08/05 18/08/05 9160-3362
Horn Antenna ETS-LINDGREN 3117 16/05/03 18/05/03 00140394
Horn Antenna A.H.Systems Inc. SAS-574 17/07/31 19/07/31 155
PreAmplifier Agilent 8449B 17/09/05 18/09/05 3008A02108
. MLA-010KO01-

PreAmplifier TSJ 17/03/06 18/03/06 1844539

B01-27
EMI Test Receiver Rohde Schwarz ESR7 17/02/16 18/02/16 101061

WHKX12-2580-
High-pass filter Wainwright 3000-18000- 17/09/05 18/09/05 3

80SS

WHNX6-6320-
High-pass filter Wainwright 8000-26500- 17/09/05 18/09/05 1

40CC
Power Meter . ML2495A 1306007
& Wide Bandwidth Sensor Anritsu MA2490A Ltriarzr 1812727 1249001
EMI Test Receiver R&S ESCI7 17/02/16 18/02/16 100910
LISN SCHWARZBECK NNLK 8121 17/04/03 18/04/03 06183
PULSE LIMITER ROHDE&SCHWARZ ESH3-z22 17/09/29 18/09/29 101333

Note: The measurement antennas were calibrated in accordance to the requirements of ANSI C63.5-2017
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APPENDIX |

Test set up diagrams

= Radiated Measurement

Below 1GHz

Above 1GHz

3 Meter R

1-4 Metet

>
|

= Conducted Measurement

Spectrum Analyzer

EUT

Cable A

Path loss information

Frequency (GHz) Path Loss (dB) Frequency (GHz) Path Loss (dB)
0.03 0.01 15 0.82
1 0.23 20 0.94
2412 & 2.437 & 2.462 0.34 25 1.04
5 0.50 - -
10 0.78 - -

Note 1: The path loss from EUT to Spectrum analyzer was measured and used for test.
Path loss (S/A’s correction factor) = Cable A
(Attenuator, Applied only when it was used externally)
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APPENDIX I

Duty cycle plots

[m] TEST PROCEDURE
Duty Cycle measured using section 6.0 b) of KDB558074 D0O1v04 :

The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between
bins on the sweep are sufficient to permit accurate measurements of the on and off times of the

transmitted signal.

Set the center frequency of the instrument to the center frequency of the transmission. Set RBW = OBW
if possible; otherwise, set RBW to the largest available value. Set VBW = RBW. Set detector = peak or

average.

The zero-span measurement method shall not be used unless both RBW and VBW are > 50/T and the
number of sweep points across duration T exceeds 100. (For example, if VBW and/or RBW are limited to
3 MHz, then the zero-span method of measuring duty cycle shall not be used if T < 16.7 microseconds.)

Test Plots :

Duty Cycle Test Mode: 802.11b & 1Mbps & 2437 MHz
Aghlert Specirie Aaalyer Syt SA
’ e hpo:l.n-&-v

PHO; Famt ~we 110G Fres Run
F Gainl ow Atters 40 45

Ref 30,00 dBm

enter 2437000000 GHz Span 0 Hz
FVBW 50 MHz 4

8413 ms. (8)

16.88 ms! !
8453 me! D) 45548
1688 ms, 1388 dBm,

e

- e -

L
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Duty Cycle Test Mode: 802.11g & 6Mbps & 2437 MHz

Agllerd Speciriee Maalyrer  Sepe SA
X g Type: LogPwr

PHO; Famt ~w- 110G Fres Run
F GaimLow Atten 40 o5

Ref 30,00 dBm

2 304

i YO PRSP ,Mm«)(wm’.mm

enter 2437000000 GHz Span 0 Hz
Res BW 8 MHz FVBW 50 MHz

1395 ms. (8) 003 ot
2833 ms. 11.73d8m.
1437 me 0) 91348,
2833 ms, 1173 d8m,

Buwsuaonnn- 3|

.

Duty Cycle Test Mode: 802.11n(HT20) & MCS 0 & 2437 MHz

Aghlert Specirine Aaalyrer Syt SA

g Type: LogPwr
PHO; Famt ~we 110G Fres Run
o Qaierl orw Atter 40 o5

Ref 30,00 dBm

A
AN A Aot e o LT A, gy i
1'
I
¥

enter 2437000000 GHz

es BW 8 MHz FVBW 50 Mz Sweep
P : . “TURCTION W
1300 ms. (8)

2842 ms, 10,

1.349 mg D)

b»—:l

2842 ms! 105z dBm.

- e -

LI
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APPENDIX I

Unwanted Emissions (Radiated) Test Plot
Detector Mode : PK

802.11b & Lowest & Z & Hor

At Spertim Aalraet - Senpt 54

Avg Type: LogPwr
PG Fast 'y Trig Free Rem
FGaind sw Asten: 20 4B

Stop 2.42000 GHz
weep 1,07 ms (2001 pts)

FUMNCTVIN WU

#Res BW 1.0 MHz S

- h s £
M SO0 -0 R

|

802.11b & Lowest & Z & Hor Detector Mode : AV

Agfhern Spoctim Aovlret - Sewpt 54

Avg Type: PuriRMS]
Avg|Hole JONIL0

: Y 4
Chian i D

Stop 2.42000 GHZ

IStart 2.31000 GHz
FRes BW 1.0 MHz FVEBW 3.0 MHz*

Lo £
SRS 00D uno a0~ ¢
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802.11b & Highest & Z & Hor

At Sportim Aralraet - Sewpt 54

PHG Fast o
BGaind ow

dlv__Ref 116.99 BV

e
- ™™
o W Y

#FVBW 3.0 MHz

2462 000 Ghg
2463 500 GHz
2484 150 Gz

Stop 2.50000 GHZ
1.07 ms (2001 pts)

FUNCTVON WALLLE

Detector Mode : PK

PNC: Fagt ~o— 101G Free Ren
FGaint sw Asten: 20 ¢

2460 975 Gha
2483 500 GHz
2483925 GHz

MESDO®D-0 >

Avg Type: i’-r{RﬂSl

Avg|Hole 0020

NG=2

Detector Mode : AV
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802.11g & Lowest & Z & Hor Detector Mode : PK

Agfhernt Spexdivn Avatrel - Sewpt 54

?"H’N IW‘-"" "l:cm"‘i,t{f' ""."»":IQWWW"i\u)",'L{"‘!'-"\‘wi'?"'?'\‘)r'

AT

IStart 2.31000 GHz
#Res BW 1.0 MHz #FVBW 3.0 MHz Sweep 1.07 ms (2001 pts)

FUNCTIN WLLE
2406 D65 Gha
4390 000 GHz
2388 230 Gz

A5 D00 -0V e 0

G

802.11g & Lowest & Z & Hor Detector Mode : AV

A Sportim Aralraet - Sewpt 54
: 17 47

Avg Type: PrriRMS|
Avg|Hole J00D0

. [

Stop 2.42000 GHzZ
Sweep 1.07 ms (2001 pts)

FUNCTVON WALLE

IStart 2.31000 GHz
#Res BW 1.0 MHz

s "
A S DWW
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802.11g & Highest & Z & Hor

A Sportim Aralraet - Sewpt 54

PG Fast o
FGaind ow

dlv__ Ref 106.99 dBuV

w )(“":ﬂ» ‘lf“."'.'" iy o4
|'1 1' r J‘” ?“b‘l l*‘fw“'

IStart 2.45000 GHz
#Res BW 1.0 MHz #VEBW 3.0 MHz

2461 850 Gz 9796 dByy.
2463 500 GHz 5166 dBuY
2483 725 GHz $401 gBuy|

s "
M D000 -~

Avg Type: LogPwr

Sweep 1.07 ms (2001 pts)

FUNCTVIN WALLLE

802.11g & Highest & Z & Hor

At Spertim Aralraet - Senpt S4

PNC: Fagt ~o— 100G Free Ren
FGaint sw Asten: 30 b

#VBW 3.0 MHz*

2,480 975 GHa 0044 dByy.
2483 500 GHz 41481 dBuY
2483 600 GHz 41,450 gBuy,

Avg Type: AP-NRHSI
Avg|Hole 0020

Sweep 1.07 ms (2001 pts)

INCTION WO TH FUNCTVON WALLLE

Detector Mode : PK

Detector Mode : AV

TRF-RF-236(04)170516 Prohibits the copying and re-issue of this report without DT&C approval.

Pages: 72/ 76



FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Detector Mode : PK

802.11n(HT20) & Lowest & Z & Hor

At Sper i Aralraet - Sewpt 54
Avg Type: LogPwr

p -
FGaind sw

219 dByy!
60.2% dBuY
31 gBuy.

SRS 0m~<aonn - -

1| e

E

802.11n(HT20) & Lowest & Z & Hor Detector Mode : AV

A Spertim Analraet - Sewpt 54

Avg Type: PuriRMS|
Avg|Hole JONIZ0

e L

IStart 2.31000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (2001 pts)

UMCTION WO TH FUNCTVIN WALLLE

SO T3 a8y,
49 E46 dBuY
42 650 gByy.

(a4 £
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TRF-RF-236(04)170516 Prohibits the copying and re-issue of this report without DT&C approval. Pages: 73/ 76



FCC ID: STA-SP53

m Dt & C Report No.: DRTFCC1803-0046 IC: 8154A-SP53

Detector Mode : PK

802.11n(HT20) & Highest & Z & Hor

At Sper i Aralraet - Sewpt 54
Avg Type: LogPwr

p o e Trig Free Rem

B Galnd sw Asten: 20 af)
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#Res BW 1.0 MHz #VEBW 3.0 MHz
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|
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Avg|Hole JONIZ0

v’ w | k"\
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FRes BW 1.0 MHz #FVBW 3.0 MH*
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802.11b & Highest & Z & Hor

At Sper i Aralraet - Sewpt 54

Avg Type: ;‘-NRHSI
PR, Fagt ~o— 111G Free Ren Avg|Hole 700/200
-G igh *Azen 0 4B

Ref 86,99 dBpV

Center 4.92400 GHz Span 20.00 MHz
#Res BW 1.0 MMz Sweep 1.07 ms (2001 pts)

Detector Mode : AV
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#Res BW 1.0 MMz #VEW 3.0 MHZ* Sweep 1.07 ms (2001 pts)
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802.11n(HT20) & Highest & Z & Hor Detector Mode : AV

At Sper i Aralraet - Sewpt 54
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PR, Fagt ~o— 111G Free Ren Avg|Hole 700200
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