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FCC&IC TEST REPORT for DTS Device (2.4G Band)
No. 160200/88SHA-001

Applicant : TELE RADIO AB
Datavagen 21, SE-436 32 Askim, Sweden

Manufacturer : TELE RADIO AB
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Product Name : Transceiver radio modular
Type/Model : CL-TR600-1, DO0005-15, D5-15

TEST RESULT : PASS

SUMMARY
The equipment complies with the requirements agogrb the following standard(s):

47CFR Part 15 (2015): Radio Frequency Devices

RSS-247 (Issue 1, 2015): Digital Transmission Systems (DTSs), Frequency Huogpp
Systems (FHSs) and Licence-Exempt Local Area NeWIOE-LAN) Devices

RSS-Gen Issue 4 (November 2014): General Requirements and Information for the
Certification of Radiocommunication Equipment

ANSI C63.10 (2013): American National Standard of Procedures for Coamgle Testing of
Unlicensed Wireless Devices

Date of issue: March 4, 2016

Prepared by: Reviewed b
Wakeyou WangHRroject Engineer) Daniel Zh#Re(iewer)
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Description of Test Facility

Name: Intertek Testing Services Limited Shanghai
Address: Building 86, No. 1198 Qinzhou Rd., NoBhanghai 200233, P.R. China

FCC Registration Number: 236597
IC Assigned Code: 2042B-1

Name of contact: Jonny Jing
Tel: +86 21 61278271
Fax: +86 21 54262353
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1. General Information

1.1 Applicant Information
Applicant:

Name of contact:
Tel:

Fax:

Manufacturer:

Sample received date
Sample Identification No

Date of test

1.2 Identification of the EUT

Equipment:
Type/model for FCC:
FCC ID:

IC:

FCC ID: ONFC1602A
IC: 4807A-C1602A

Test report no. 160200788SHA-001
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TELE RADIO AB
Badigen 21, SE-436 32 Askim, Sweden

pErRibbe
+46 31 7485460
+46 31 685464
TELE RO AB
Batigen 21, SE-436 32 Askim, Sweden

Fe?03,6
/

Feb 5, 2016 ~ Feb 28, 2016

Transceiver radio modular
CL-TR600-1, DO0005-15, D5-15
ONFC1602A
4807A-C1602A

TTRF15.247_V1 © 2015Intertek
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1.3 Technical specification

Frequency Range: 2402880 MHz
Modulation: -@PSK
Gain of Antenna: Amba 1 & 3: Chip antenna, 4.0dBi max;
Antenna 2: External omni antenna, 3.0dBxma
Rating: 3-5.5VDC
Description of EUT: Theme éhree models. They are electrically identical

except for different model names. Therefore, theleho
D00005-15 was chosen to perform test as representat

Channel Description:

Channel | Frequency Channel | Frequency
(MH2z) (MH2z)
11 2405 19 2445
12 2410 20 2450
13 2415 21 2455
14 2420 22 2460
15 2425 23 2465
16 2430 24 2470
17 2435 25 2475
18 2440 26 2480

1.4 Mode of operation duringthetest / Test peripherals used

While testing transmitting mode of EUT, the intdrmeodulation and continuously
transmission was applied. The EUT was tested tegeitih the host device (Product name:
transceiver; Model: R21-91).

The L, M and H channels were tested as represeesat2405MHz, 2440MHz and
2480MHz).

The EUT contains 3 antennas. Antenna 1 and 2 shaigsame Antenna port. Therefore, for
RF conducted test, antenna 1 and 3 are testep@seatative. For radiated emission test,
Each antenna is assessed individually.

The EUT doesn’t support simultaneously transmisddmcombination emission is assessed.

Test peripheral: DC power supply manufactured bso@fa, model 62024P-100-50;
Laptop X201i manufactured by Lenovo

The EUT is powered by DC power supply. It was conéid the RF output power of the
EUT kept identical while the input voltage is adgdsfrom 3V to 5.5 V.
FCC ID: ONFC1602A
IC: 4807A-C1602A
TTRF15.247_V1 © 2015Intertek
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47CFR Part 15 (2015)
RSS-247 (Issue 1, 2015)
RSS-Gen Issue 4 (November 2014)
ANSI C63.10 (2013)
KDB 558074 (VO3R03)

FCC ID: ONFC1602A

IC: 4807A-C1602A

Page 6 of 40
2. Test Specification
2.1 Instrument list
Equipment Type Manu. Internall Cal. Date Due date
no.
Test Receiver ESCS 30 R&S EC 2107 2015-10-2016-10-20
Test Receiver ESIB 26 R&S EC 3045 2015-10:2016-10-19
A.M.N. ESH2-75 R&S EC 3119 2016-1-9 2017-1-8
Bilog Antenna CBL 6112D TESEQ EC 4206 2015-4-28 @a127
Horn antenna HF 906 R&S EC 3040 2015-4-p8 2016-4-27
Pre-amplifier Pre-amp 18 R&S EC 322 2015-4-12 2018
Semi-anechoic - Albatross EC 3048 2015-5-12 2016-5-1fL
chamber project
High Pass Filter| WHKX 1.0/15Gr Wainwright | EC4297-1 2016-1-8 2017-1-7
10SS
Power sensor / | N1911A/N1921A Agilent EC4318 | 2015-04-122016-04-11
Power meter
Temperature SETH-E tayasaf EC4315 2015-4-9 2016-4+8
Camber
Spectrum E7402A Agilent EC2254 | 2015-08-162016-08-15
analyzer
2.2 Test Standard

TTRF15.247_V1 © 2015Intertek
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2.3 Test Summary

Thisreport appliesto tested sample only. Thisreport shall not be reproduced in part
without written approval of Intertek Testing Service Shanghai Limited.

TEST ITEM FCC REFERANCE IC REFEREGHE RESULT
Minimum 6dB Bandwidth 15.247(a)(2) RSS-Gen Issue 3 Pass
Clause 4.6.1
RSS-210 Issue §
Annex 8
Maximum peak output power 15.247(b) RSS-210 Issue 8 Pass
Annex 8
Power spectrum density 15.247(e) RSS-210 Issue 8 Pass
Annex 8
Radiated emission 15.205 & 15.209 RSS-210 Issue 8 Pass
Clause 2
Emission outside the 15.247(d) RSS-210 Issue § Pass
frequency band Annex 8
Power line conducted emission 15.207 RSS-Gen Pass
Clause 8.8
) ) RSS-Gen
Occupied bandwidth Clause 6.6 Tested

FCC ID: ONFC1602A
IC: 4807A-C1602A
TTRF15.247_V1 © 2015Intertek
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3. Minimum 6dB Bandwidth

Test result: PASS
3.1Limit
For systems using digital modulation techniques ey operate in the 902 - 928 MHz,

2400 - 2483.5 MHz and 5725 - 5850 MHz bands, thdammim 6 dB bandwidth shall be at
least 500 kHz.

3.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

3.3 Test Procedure and test setup

This test is conducted according to DTS test procedf “KDB558074 D01 DTS Meas
Guidance v03r03”:

a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW)3 x RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) The automatic bandwidth measurement capabilignanstrument is employed using the
X dB bandwidth mode with X set to 6 dB.

FCC ID: ONFC1602A
IC: 4807A-C1602A
TTRF15.247_V1 © 2015Intertek
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3.4 Test Protocol

Test report no. 160200788SHA-001
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Temperature 2y
Relative Humidity 55%
Bandwidth Limit
Antenna CH
(MH2) (MH2)
L 1.58
1&2 M 1.62 =0.5
H 1.64
L 1.58
3 M 1.52 =0.5
H 1.60

FCC ID: ONFC1602A
IC: 4807A-C1602A

TTRF15.247_V1 © 2015Intertek
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Antenna 1, Channel L

BN Keysight Spectrum Analyzer - Occupied BW

[ = | )

5 DC | SENSE:INT| [

ALIGN AUTO |12:16:04 PMFeb 26,2016

] RF
x dB -6.00 dB

v Trig: Free Run

#FGain:Low — #Atten: 30 dB

Center Freq: 2.405000000 GHz
Avg|Hold:>10/10

Radio Std: None Peak Search

Radio Device: BTS

Ref Offset 1 dB
Ref 30.00 dBm

Center 2.405 GHz

#Res BW 100 kHz #FVBW 300 kHz

Occupied Bandwidth Total Power

3.2388 MHz
71.169 kHz
1.579 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

MSG

Mkr1 2.40521 GHz
15.154 dBm

99.00 %
-6.00 dB

STATUS

Antenna 1, Channel M

i Keysight Spectrum Analyzer - Occupied BW

[P el

RF 5 DC | SENSE:INT[ |

ALTGN AUTO [12:19:41 PMFeb 26,2016

Center Freq 2.44000000 GHz

#IFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset1 dB
Ref 30.00 dBm

#VBW 300 kHz

Occupied Bandwidth Total Power

3.3074 MHz
-14.576 kHz
1.620 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.440000000 GHz
Avg|Hold:>10/10

Radio Std: None Peak Search

Radio Device: BTS

Mkr1 2.44043 GHz
16.091 dBm

99.00 %
-6.00 dB

STATUS

FCC ID: ONFC1602A
IC: 4807A-C1602A

TTRF15.247_V1 © 2015Intertek
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Antenna 1, Channel H
BN Keysight Spectrum Analyzer - Occupied BW [=n =]

() RF 5 DC | SENSE:INT| [ ALIGN AUTO |12:20:24 PMFeb 26,2016
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Peak Search
) Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.48046 GHz
Ref 30.00 dBm 13.642 dBm

Center 2.48 GHz
#Res BW 100 kHz #FVBW 300 kHz

Occupied Bandwidth Total Power

3.3460 MHz

Transmit Freq Error -114.60 kHz OBW Power 99.00 %
x dB Bandwidth 1.637 MHz x dB -6.00 dB

MSG STATUS

Antenna 3, Channel L

i Keysight Spectrum Analyzer - Occupied BW = \i‘lﬁ
() RF 5 DC | SENSE:INT[ | ALIGN AUTO [01:02:31 PMFeb 26,2016
Center Freq 2.405000000 GHz Center Freq: 2.405000000 GHz Radio Std: None Peak Search
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

#VBW 300 kHz

Occupied Bandwidth Total Power
2.8872 MHz

Transmit Freq Error -66.021 kHz OBW Power 99.00 %
x dB Bandwidth 1.583 MHz x dB -6.00 dB

MSG STATUS

FCC ID: ONFC1602A
IC: 4807A-C1602A
TTRF15.247_V1 © 2015Intertek
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Antenna 3, Channel M

BN Keysight Spectrum Analyzer - Occupied BW

[ = | )

ALIGN AUTO |01:01:48 PMFeb 26,2016

() RF 5 DC | SENSE:INT| [
Ref Value 20.00 dBm Center Freq: 2.440000000 GHz
i Avg|Hold:>10/10

v Trig: Free Run

#FGain:Low — #Atten: 30 dB

Radio Std: None Peak Search

Radio Device: BTS

Ref 20.00 dBm

Center 2.44 GHz

#Res BW 100 kHz #FVBW 300 kHz

Total Power

Occupied Bandwidth
2.8627 MHz
-60.518 kH=z
1.520 MHz x dB

Transmit Freq Error OBW Power

x dB Bandwidth

MSG

Mkr1 2.43971 GHz
-0.77756 dBm

99.00 %
-6.00 dB

STATUS

Antenna 3, Channel H

i Keysight Spectrum Analyzer - Occupied BW

[P el

RF 5 DC | SENSE:INT[ |

ALTGN AUTO |01:00:54 PM Feb 26,2016

Ref Value 20.00 dBm :
Trig: Free Run

#FGain:Low #Atten: 30 dB

Ref 20.00 dBm

#VBW 300 kHz

Total Power

Occupied Bandwidth
2.8240 MHz
-56.467 kHz
1.603 MHz x dB

Transmit Freq Error OBW Power

x dB Bandwidth

Center Freq: 2.480000000 GHz
Avg|Hold:>10/10

Radio Std: None Peak Search

Radio Device: BTS

Mkr1 2.4797 GHz
-1.6083 dBm

99.00 %
-6.00 dB

STATUS

FCC ID: ONFC1602A
IC: 4807A-C1602A

TTRF15.247_V1 © 2015Intertek
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4. Maximum peak output power

Test result: Pass

4.1 Test limit

[] For frequency hopping systems operating in théd22483.5 MHz band employing at
least 75 non-overlapping hopping channels, anfitedjliency hopping systems in the 5725-
5850 MHz band: 1 watt

[_] For all other frequency hopping systems in the022883.5 MHz band: 0.125 watts
<] For systems using digital modulation in the 908-88Hz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt.

If the transmitting antenna of directional gainajex than 6dBi is used, the power shall be
reduced by the amount in dB that the directional gathe antenna exceeds 6dBi.

4.2 Test Configuration

Power Meter

RF input

&

EUT

™

Antenna connector

4.3 Test procedure and test setup

This test is conducted according to DTS test procedf “KDB558074 D01 DTS Meas
Guidance v03r03”:

PKPM1 Peak power meter method: The maximum pea#luaiad output power is measured
using a broadband peak RF power meter.

FCC ID: ONFC1602A
IC: 4807A-C1602A
TTRF15.247_V1 © 2015Intertek
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4.4 Test protocol
Temperature 1 2%C
Relative Humidity : 55 %

CH Conducted Power Limit
Antenna
(dBm) (dBm)
L 25.10
1&2 M 26.20
H 23.90
<30
L 8.90
3 M 8.70
H 8.50

Maximum EIRP = 26.20dBm + 4.0dBi = 30.20dBnC EIRP limit of 36dBm

FCC ID: ONFC1602A
IC: 4807A-C1602A
TTRF15.247_V1 © 2015Intertek
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5. Power spectrum density

Test result: Pass
5.1 Test limit
For digitally modulated systems, the power specteaisity conducted from the intentional

radiator to the antenna shall not be greater tid&@n8in any 3 kHz band during any time
interval of continuous transmission.

5.2 Test Configuration

NAAAAAAAAAAL
18 3
>> EUT |
>> \Antenna mast Turn Table <

Test receiver

5.3 Test procedure and test setup

This test is conducted according to DTS test procedf “KDB558074 D01 DTS Meas
Guidance v03r03”:

a) Set analyzer center frequency to DTS channdéécé&mquency.

b) Set the span to 1.5 times the DTS bandwidth.

c) Set the RBW to: 3 kHg RBW < 100 kHz.

d) Set the VBW-> 3 x RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine th&mam amplitude level within the RBW.
J) If measured value exceeds limit, reduce RBWIé&ss than 3 kHz) and repeat.

FCC ID: ONFC1602A
IC: 4807A-C1602A
TTRF15.247_V1 © 2015Intertek
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5.4 Test Protocol
Temperature

: 25%C

Relative Humidity: 55 %

Test report no. 160200788SHA-001
Page 16 of 40

CH Original Reading Limit
Antenna
(dBm/3kHz) (dBm/3kHz)
L 5.14
1&2 M 6.49
H 4.75
<8.00
L -10.31
3 M -10.35
H -11.23

Antenna 1, Channel L

n Keysight Spectrum Analyzer - 'Swept SA
i o

Ref Offset 1 dB

10 dBidiv.  Ref 30.00 dBm

MMWW%WHWMMF-

Center 2.405000 GHz
#Res BW 3.0 kHz

MSG

PNO: Wide )
IFGain:Low

[ SENSE:INT] | ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold:>100/100

[12:25:45 PM F

Trig: Free Run
Atten: 40 dB

Mkr1 2.405 018 GHz NextPeak

5.135 dBm

Next Pk Right

Next Pk Left

Marker Delta

MKkr—RefLvi

Span 3.000 MHz

6.867 ms (1001 pts) —

#VBW 10 kHz

Sweep

STATUS

FCC ID: ONFC1602A
IC: 4807A-C1602A

TTRF15.247_V1 © 2015Intertek
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Antenna 1, Channel M

BE Keysight Spectrum Analyzer - Swept SA ==
i RF 500 DC SENSE:INT| | ALIGN AUTO ‘12:25:01 PMFeb 26, 2016 Peak S =
Marker 1 2.440015000000 GHz Avg Type: Log-Pwr S
PNO: Wide L, 1rig: FreeRun Avg|Hold:>100/100
- ——
IFGain:Low Atten: 40 dB

Mkr1 2.440 015 GHz NextPeak
Ref Offset1 dB
10 gBidiv Ref 30.00 dBm 6498 dB

Next Pk Right

Next Pk Left

I Y 0 R T B
T Al L
prT T T
A O A

1

Marker Delta

=
=
(2]
|

MKkr—RefLvi

Center 2.440000 GHz Span 3.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 6.867 ms (1001 pts)

MSG STATUS

= £9
9
N ®

Antenna 1, Channel H

BE Keysight Spectrum Analyzer - Swept SA

i RF 508 DC SENSE:INT| ALIGN AUTO __ [12:23:47 PM Feb 26, 2016

Marker 1 2.480015000000 GHz Avg Type: Log-Pwr A Wil
PNO: Wide (,. 1rig: FreeRun Avg|Hold:>100/100 B
IFGain:Low Atten: 40 dB

==

H

Select Trace
Mkr1 2.480 015 GHz
Ref 30.00 dBm 4.746 dBm

=
v

Clear Write

Trace Average

Max Hold

Min Hold

View Blank
Trace On

More
10f3

Center 2.480000 GHz Span 3.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 6.867 ms (1001 pts)

MSG STATUS

FCC ID: ONFC1602A
IC: 4807A-C1602A
TTRF15.247_V1 © 2015Intertek
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BE Keysight Spectrum Analyzer - Swept SA

> RF

Marker 1 2.405010510511 GHz

50 Q

DC | ALIGN AUTO
Avg Type: Log-Pwr

Avg[Hold:>100/100

SENSE:INT| [12:57:00 PM Feb 26, 2016

PNO: Wide (,. 1rig: FreeRun
IFGain:Low Atten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

=

Mkr1 2.405 011 GHz
-10.309 dBm

ol byt b
MR
TR

A

=

[

e
-
.
i
|
.
-
.
-
o

Span 3.000 MHz

#VBW 10 kHz Sweep 6.860 ms (1000 pts)

===
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

H

Mkr—CF

Mkr—RefLvl

More
10f2

STATUS

Antenna 3, Channel M

i Keysight Spectrum Analyzer - Swept SA

i RE

Ref Offset 1.6 dB
Ref 20.00 dBm

10 dBidiv
Log

50 0

Marker 1 2.440010510511 GHz

DC SENSE:INT| ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>100/100

[12:58:03 PMFeb 26, 2016

PNO: Wide (,) 1rig: FreeRun
IFGain:Low Atten: 30 dB

Mkr1 2.440 011 GHz
-10.346 dBm

Y .
A (I S N

el "
O 29
I

Span 3.000 MHz

#VBW 10 kHz 6.860 ms (1000 pts)

Sweep

Peak Search

o
i
IE I

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

1l

Mkr—CF

MKkr—RefLvi

More
10f2

STATUS

FCC ID: ONFC1602A
IC: 4807A-C1602A

TTRF15
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Antenna 3, Channel H

BE Keysight Spectrum Analyzer - Swept SA
eysight Sp lyz p
{

RE 00 DC [ SENSE:INT] [ ALIGN AUTO
Marker 1 2.480007507508 GHz ) Avg Type: Log-Pwr
PNO: Wide () Trig: Free Run Avg|Hold:>100/100 v
IFGain:Low Atten: 30 dB \
Ref Offset 15 dB Mkr1 2.480 008 GHz NextPeak
Ref 20.00 dBm -11.230 dBm ——
Next Pk Right
|
Next Pk Left

1l

M -
R

! Mkr—CF

i

Mkr—RefLvl

st |

More

Span 3.000 MHz i

#VBW 10 kHz Sweep 6.860 ms (1000 pts)|

MSG STATUS

FCC ID: ONFC1602A

IC: 4807A-C1602A
TTRF15.247_V1 © 2015Intertek
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6. Radiated emission
Test result: PASS
6.1 Test limit

The radiated emissions which fall in the restridi@dds, as defined §15.205(a), must also
comply with the radiated emission limits specifie¢15.209(a) showed as below:

Frequency Field Strength Measurement Distance
(MH2z) (dBuV/m) (m)

30 - 88 40.0 3

88 - 216 43.5 3

216 - 960 46.0 3

Above 960 54.0 3

6.2 Test Configuration

VVVVVVVVVVVV -
S =
> EUT |
> " Antenna mast Turn Table <

Test receiver

FCC ID: ONFC1602A

IC: 4807A-C1602A
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6.3 Test procedure and test setup

The measurement was applied in a semi-anechoiclraihile testing for spurious
emission higher than 1GHz, if applied, the pre-afieplwould be equipped just at the output
terminal of the antenna.

The EUT and simulators were placed on a 0.8m higbde&n turntable above the horizontal
metal ground plane. The turn table rotated 360eak=syto determine the position of the
maximum emission level. The EUT was set 3 metesydvom the receiving antenna which
was mounted on an antenna mast. The antenna mpweadudown between from 1meter to
4 meters to find out the maximum emission level.

The EUT was tested according to DTS test procedukddB558074 D01 DTS “Meas
Guidance v03r03” for compliance to FCC 47CFR 15.&%uirements.
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6.4 Test protocol

Antenna 1
CH | Polarization | Frequency | Correct | Corrected Limit Margin | Detector
(MH2) Factor | Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)

\% 2405.03 34.30 110.80 Fundamental / PK
\% 66.93 7.90 35.20 40.00 4.8( PK
H 96.09 12.10 34.60 43.50 8.90 PK
\% 107.76 13.60 38.30 43.50 5.20 PK
H 146.63 13.20 35.80 43.50 7.70 PK
\% 2390.00 34.30 62.10 74.00 11.90 PK

) \% 2390.00 34.30 50.60 54.00 3.40 AV
\% 4809.61 -3.50 62.40 74.00 11.60 PK
\% 4809.61 -3.50 35.20 54.00 18.80 AV
\% 7208.42 2.00 62.10 74.00 11.90 PK
\% 7208.42 2.00 32.20 54.00 21.80 AV
\% 9621.24 4.90 52.00 54.00 2.00 PK
\% 2440.16 34.50 111.60 Fundamental / PK
\% 66.93 7.90 35.20 40.00 4.8( PK
H 96.09 12.10 34.60 43.50 8.90 PK
\% 107.76 13.60 38.30 43.50 5.20 PK
H 146.63 13.20 35.80 43.50 7.70 PK

M H 4885.73 -3.30 63.40 74.00 10.60 PK
H 4885.73 -3.30 36.00 54.00 18.00 AV
H 7322.65 2.60 62.50 74.00 11.50 PK
H 7322.65 2.60 32.80 54.00 21.20 AV
\% 9805.17 4.80 52.50 54.00 1.50 PK
Vv 2479.68 34.60 108.50 Fundamental / PK

H H 90.26 12.10 22.30 43.50 21.20 PK
V 107.75 15.40 28.70 43.50 14.80 PK

FCC ID: ONFC1602A
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\% 479.03 20.10 25.70 46.00 | 20.30 PK
H 690.92 22.60 28.60 46.00 | 17.40 PK
\% 2483.50 34.60 73.20 74.00 0.80 PK
\% 2483.50 34.60 49.90 54.00 4.10 AV
\% 4949.90 -3.20 57.90 74.00 16.10 PK
\% 4949.90 -3.20 32.10 54.00 | 21.90 AV
\% 7446.89 2.70 65.10 74.00 8.90 PK
\% 7446.89 2.70 38.50 54.00 15.50 AV
H 9929.85 5.00 48.60 54.00 5.40 PK
Antenna 2
CH | Polarization | Frequency | Correct | Corrected Limit Margin | Detector
(MH2) Factor | Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
\% 2405.03 34.30 112.40 Fundamental / PK
\% 66.93 7.90 35.20 40.00 4.8( PK
H 96.09 12.10 34.60 43.50 8.90 PK
\% 107.76 13.60 38.30 43.50 5.20 PK
H 146.63 13.20 35.80 43.50 7.70 PK
\% 2390.00 34.30 61.90 74.00 12.10 PK
) \% 2390.00 34.30 50.50 54.00 3.50 AV
\% 4809.61 -3.50 62.70 74.00 11.30 PK
\% 4809.61 -3.50 35.50 54.00 18.50 AV
\% 7208.42 2.00 62.30 74.00 11.70 PK
\% 7208.42 2.00 32.40 54.00 21.60 AV
\% 9621.24 4.90 52.10 54.00 1.90 PK
V 2440.16 34.50 113.20 Fundamental / PK
\% 66.93 7.90 35.20 40.00 4.8( PK
M H 96.09 12.10 34.60 43.50 8.90 PK
\% 107.76 13.60 38.30 43.50 5.20 PK]
H 146.63 13.20 35.80 43.50 7.70 PK
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H 4885.73 -3.30 63.20 74.00 10.80 PK
H 4885.73 -3.30 35.90 54.00 18.10 AV
H 7322.65 2.60 62.60 74.00 11.40 PK
H 7322.65 2.60 33.00 54.00 21.00 AV
\% 9805.17 4.80 52.70 54.00 1.30 PK
\% 2479.68 34.60 110.60 Fundamental / PK
H 90.26 12.10 22.30 43.50 21.20 PK
\% 107.75 15.40 28.70 43.50 14.80 PK
\% 479.03 20.10 25.70 46.00 20.30 PK
H 690.92 22.60 28.60 46.00 17.40 PK
\% 2483.50 34.60 73.60 74.00 0.40 PK
i \% 2483.50 34.60 50.30 54.00 3.70 AV
\% 4949.90 -3.20 57.90 74.00 16.10 PK
\% 4949.90 -3.20 32.10 54.00 21.90 AV
\% 7446.89 2.70 65.30 74.00 8.70 PK
\% 7446.89 2.70 38.70 54.00 15.30 AV
H 9929.85 5.00 49.00 54.00 5.00 PK
Antenna 3
CH | Polarization | Frequency | Correct | Corrected Limit Margin | Detector
(MH2) Factor | Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
\% 2405.03 34.30 95.00 Fundamental / PK
\% 66.93 7.90 35.20 40.00 4.8( PK
H 96.09 12.10 34.60 43.50 8.90 PK
\% 107.76 13.60 38.30 43.50 5.20 PK
) H 146.63 13.20 35.80 43.50 7.70 PK
\% 2390.00 34.30 61.70 74.00 12.30 PK
\% 2390.00 34.30 50.30 54.00 3.70 AV
V 4809.61 -3.50 50.10 54.00 3.90 PK
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\% 9621.24 4.90 46.30 54.00 7.70 PK
Vv 2440.16 34.50 95.20 Fundamental / PK
\% 66.93 7.90 35.20 40.00 4.8( PK
H 96.09 12.10 34.60 43.50 8.90 PK
M \% 107.76 13.60 38.30 43.50 5.20 PK
H 146.63 13.20 35.80 43.50 7.70 PK
H 4885.73 -3.30 50.50 54.00 3.50 PK
\% 9805.17 4.80 46.80 54.00 7.20 PK
\% 2480.46 34.60 95.60 Fundamental / PK
H 90.26 12.10 22.30 43.50 21.20 PK
\% 107.75 15.40 28.70 43.50 14.80 PK
\% 479.03 20.10 25.70 46.00 20.30 PK
H H 690.92 22.60 28.60 46.00 17.40 PK
\% 2483.50 34.60 66.40 74.00 7.60 PK
\% 2483.50 34.60 37.80 54.00 16.20 AV
\% 4949.90 -3.20 50.60 54.00 3.40 PK
H 9929.85 5.00 46.60 54.00 7.40 PK

Remark: 1. Correct Factor = Antenna Factor + Cabks (-Amplifier, is employed)
2. Corrected Reading = Original Receiver Readit@ptrect Factor
3. Margin = limit — Corrected Reading
4. If the PK reading is lower than AV limit, the Aést can be elided.
5. For all the frequencies assessed with QP detecis found they have pulse-
repetition frequency higher than 20 Hz.

Example: Assuming Antenna Factor = 30.20dB/m, Cabks = 2.00dB,
Gain of Preamplifier = 32.00dB, Original Receiverading = 10dBuV.
Then Correct Factor = 30.20 + 2.00 — 32.00 = 0.20dE orrected Reading =
10dBuV + 0.20dB/m = 10.20dBuV/m
Assuming limit = 54dBuV/m, Corrected ReadingG20dBuV/m, then Margin =
54 -10.20 = 43.80dBuV/m
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7. Emission outside the frequency Band

Test result: PASS
7.1 Limit

X If the maximum peak conducted output power procedas used to demonstrate
compliance, then the peak output power measuradyirl00 kHz bandwidth outside of the
authorized frequency band shall be attenuated Baat 20 dB relative to the maximum in-
band peak PSD level in 100 kHz (i.e., 20 dBc).

[ ] If maximum conducted (average) output power wssliio demonstrate compliance,
then the peak power in any 100 kHz bandwidth oatsitthe authorized frequency band
shall be attenuated by at least 30 dB relativéonaximum in-band peak PSD level in 100
kHz (i.e., 30 dBc).

7.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

N

Antenna connector

7.3 Test procedure and test setup

a) Set the center frequency and span to encompgsehcy range to be measured.
b) Set the RBW = 100 kHz.

c) Set the VBW-> 3 x RBW.

d) Detector = peak.

e) Sweep time = auto couple.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use the peak marker function to determine theimiam amplitude level.
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7.4 Test protocol

Antenna CH Out of band Emission Limit
(dB) (dB)

L >20

1&2 M >20

H >20
>20

L >20

3 M >20

H >20

Antenna 1, Channel L

BE Keysight Spectrum Analyzer - Swept SA = ]
- s 500 DC [ SENSE:INT] I ALTGN AUTO [ 12:29:15 PMFeb 26, 2016 S ——
Marker 1 2.405338933473 GHz . Avg Type: Log-Pwr «
- () Trig: FreeRun Avg|Hold:>100/100 ¥
PNO: Fast .
IFGain:Low Atten: 40 dB

Mkr1 2.405 3 GHz NextPeak
Ref Offset 1 dB
10 gBidiv Ref 30.00 dBm A0S SBr

Next Pk Right

10.0

Next Pk Left

-10.0

Marker Delta

1l

Mkr—CF

gl L

-40.0
Mkr—RefLvl

=
2
3|

HL UNEEEE

BN INEREEES
’.

IR INRENARD

10f2

Start 1 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 82.66 ms (40000 pts) —

usG 1JAlignment Completed STATUS
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BN Keysight Spectrum Analyzer - Swept SA ==
[ 0 | T

Marker 1 2404697867447 GHz Co ' "ETNNLTTY | PeakSearch
Avg|Hold:>100/100

5 1 Trig: Free Run
ol Attar: 40 dB oET
Ref Offset 1 d8 Mkr1 2.404 697 87 GHZ NESLEEAK
Ref 30.00 dBm 14.303 dBm e
Next Pk Right
] .
Next Pk Left

Marker Delta

1l

i Res BW 100 kHz Mkr—CF
MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
U N 17| 2.404 697 87 GHz 14.303 dBm I——
A N [1]f] 2.400 000 00 GHz -36.981 dBm
- ]
Mkr—RefLvl

o

10 10f2

MSG STATUS

Antenna 1, Channel M

BE Keysight Spectrum Analyzer - Swept SA ==
12] RF 500 DC SENSE:INT| | ALIGN AUTO \12:30:06 PMFeb 26, 2016 Peak S =
Marker 1 2.440338408460 GHz Avg Type: Log-Pwr A e

PNO: Fast Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

Mkr1 2.440 3 GHz NextPeak
Ref Offset 1 dB
10 gBidiv Ref 30.00 dBm A a5 Sbr

Next Pk Right

Next Pk Left

Marker Delta

h
1l

Mkr—CF

MKkr—RefLvi

More
10f2

Stop 25.00 GHz
#VBW 300 kHz Sweep 82.66 ms (40000 pts)

MSG STATUS

FCC ID: ONFC1602A
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Antenna 1, Channel H

BE Keysight Spectrum Analyzer - Swept SA =
i RF 500 DC SENSE:INT| | ALIGN AUTO ‘12:30:45 PM Fi Peak S =
Marker 1 2.479712817820 GHz Avg Type: Log-Pwr ok onart
PNO: Fast () 1rig: FreeRun Avg|Hold: 87/100
- -
IFGain:Low Atten: 40 dB

Mkr1 2.479 7 GHz NextPeak
Ref Offset 1 dB
E%gB!div RZf 3(?.900 dBm 11 525 dBm

Next Pk Right

Next Pk Left

Marker Delta

1l

Mkr—CF

MKkr—RefLvi

Stop 25.00 GHz
#VBW 300 kHz Sweep 82.66 ms (40000 pts)

MSG STATUS

E=EiEE|

H

B Keysight Spectrum Analyzer - Swept SA
eysight Sp lyz p
] ] RF | C

Marker 1 2.479721368034 GHz s 9 Typ
PNO: o () Trig: Free Run Avg|Hold:>100/100 AN
IFGain:Low Atten: 40 dB oeT (R

Ref Offset 1 dB Mkr1 2.479 721 4 GHz NextReak

Ref 30.00 dBm 13.296 dBm f—

Next Pk Right

[

Next Pk Left

1l

Marker Delta

Mkr—CF
MKR MODE TRC| SCL| X 8 FUNCTION FUNCTION WIDTH FUNCTION VALUE =

N 1)1 2479721 4 GHz 13296dBm| | R
AN 1t 24835000GHz | Z73eadBm| | | |

e e

Mkr—RefLvl

|

More

10 10f2
11 ) R -

MSG STATUS
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Antenna 3, Channel L

B Keysight Spectrum Analyzer - Swept SA
[ RF | 500 DC | | [ SENSE:INT] | ALIGN AUTO |1

Marker 1 2.405338933473 GHz Avg Type: Log-Pwr

PNO: Fast (, 1rg:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
Ref Offset 15 dB Mkr1 2.405 3 GHZ plexLBEak
Ref 20.00 dBm -3.141 dBm [
Next Pk Right
I—
Next Pk Left

FUNCTION FUNCTION WIDTH FUNCTION VALUE =

X ¥
| 2.4053 GHz] 3441dBm| |
) B

m

=R
Peak Search

Marker Delta

Mkr—CF

Mkr—RefLvi

Mol
10f2

a

STATUS

i Keysight Spectrum Analyzer - Swept SA

ALTGN AUTO

7] | w [——— [

Marker 1 2.405203880097 GHz

Avg Type: Log-Pwrf

=

Peak Search

i

PNO: Fast ) Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
NextPeak
Ref Offset 1.6 dB
Ref 20.00 dBm .
A I IR B Next Pk Right
I—
Next Pk Left

1l

Marker Delta
i Res BW 100 kHz Mkr—CF
MKR MODE TRC| SCL| X Y FUNCTION -
1 IMEEEER 2.405 203 88 GHz -0.719 dBm ——
A N [1]f] 2.400 000 00 GHz 51.771 dBm
I
Mkr—RefLvl
[
More
10 10f2
11

STATUS
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Antenna 3, Channel M
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B Keysight Spectrum Analyzer - Swept SA

[ | RF 509 DC | | | SENSE:INT] | )[4

Marker 1 2.439713417835 GHz ; Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

ALIGN AUTO

Ref Offset 1.5 dB
Ref 20.00 dBm

i

FUNCTION FUNCTION VALUE =

X ¥
| 2.4397 GHz] 2395dBm| |
) A

FUNCTION WIDTH

=R

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvi

STATUS

Antenna 3, Channel H

B Keysight Spectrum Analyzer - Swept SA E=RirEaT=
2] | RF [500 DC | | | SENSEINT] | ALTGN AUTO  [1
Marker 1 2.479712817820 GHz _ Avg Type: Log-Pwr AL
PNO: Fast (, 1rg:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
NextPeak
Ref Offset 15 dB
Rel 20.80 dBm |
|
Next Pk Right
[
Next Pk Left

#VBW 300 kHz

]

Y FUNCTION FUNCTION VALUE

24797 GHz 3623dBm| |
- " 1

FUNCTION WIDTH

Marker Delta

Mkr—CF

Mkr—RefLvi

More
10f2

STATUS
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= o =l

i Keysight Spectrum Analyzer - 5 ptSA

B | F [ [ SENSE:INT] | ALTGN AUTO  [12:51:13 PMFeb 26, 2016
Marker 1 2. 47971635 09 GHz Avg Type: Log-Pwr
] Trig: Free Run Avg|Hold:>100/100
IF :Low Atten: 30 dB

. Mkr1 2.479 716 4 GHz hlextEeaic

Ref 20.00 dBm ] ] -2.126 dBm e

Next Pk Right

I—

Next Pk Left

Marker Delta

i

Mkr—CF

i Res BW 100 kHz

MKR MODE THC SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =

Mkr—RefLvi

More
10f2

MSG STATUS
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8. Power line conducted emission

Test result: Pass

8.1 Limit

Conducted Limit (dBuV)
Frequency of Emission (MHz

0.15-0.5
0.5-5
5-30

* Decreases with the logarithm of the frequency.

8.2 Test configuration

EUT

' Peripheral !

i devices | __

" LSN | LISN EMI receiver

_____________

X For table top equipment, wooden support is 0.8ighte¢able

[_] For floor standing equipment, wooden support 1srOheight rack.
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8.3 Test procedure and test set up

The EUT are connected to the main power througheaimpedance stabilization network
(LISN). This provides a 50/50uH coupling impedance for the measuring equignigre
peripheral devices are also connected to the nwirepthrough a LISN that provides a
50Q/50uH coupling impedance with &0ermination.

Both sides (Line and Neutral) of AC line are chetk® maximum conducted interference.
In order to find the maximum emission, the relapesitions of equipment and all of the
interface cables must be changed according to AMSL4 on conducted measurement.
The bandwidth of the test receiver is set at 9 kHz.
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8.4 Test protocol

dBu ENZ20P2 ER 2242

|:| _____________________________________________________________________________________________________
1 N B R S i ?S
-20 , :
0.15 1.0 10.0 30.0
MHz
Frequency| Correct Factor Corrected Reading Limit Margin
(dB) (dBuV) (dBuVv) (dB)
QP AV QP AV QP AV
0.15 (N) 3.00 45.36 23.79 66.0056.00 | 20.64| 32.25
0.17 (L) 3.00 42.13 22.21 64.8454.84 | 22.71| 32.63
0.24 (N) 3.00 35.47 26.34 62.1052.10 | 26.63| 25.76
0.43 (N) 3.00 37.89 3252 57.1947.19 | 19.30| 14.67
1.61 (N) 3.00 30.01 20.92 56.0046.00 | 25.99| 25.08
4.67 (L) 3.00 25.73 1750 56.00 46.00 | 30.27| 28.50
Remark: 1. Correction Factor (dB) = LISN Factor Y@BCable Loss (dB).
2. Margin (dB) = Limit - Corrected Reading.
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9. Occupied Bandwidth

Test Status: Tested

9.1 Test limit

None

9.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

9.3 Test procedure and test setup

The trace data points are recovered and are direathmed in linear power level terms. The
recovered amplitude data points, beginning atdlest frequency, are placed in a running
sum until 0.5% of the total is reached and thajdency recorded. The process is repeated
for the highest frequency data points (startinthathighest frequency, at the right side of the
span, and going down in frequency). This frequaadkien recorded.

The difference between the two recorded frequensitgee 99% occupied bandwidth.
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9.4 Test protocol
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Temperature 25C
Relative Humidity 55 %
CH 99% Bandwidth
Antenna
(MH2z)
L 3.24
1&2 M 331
H 3.35
L 2.89
3 M 2.86
H 2.82

Antenna 1, Channel L

i Keysight Spectrum Analyzer - Occupied BW

[P el

| SENSE:INT[ |

ALTGN AUTO

[12:16:04 PM Feb 26,2016

x dB -6.00 dB :
i 1rig: Free Run

#FGain:Low _ #Atten: 30 dB

Ref Offset1 dB
Ref 30.00 dBm

#VBW 300 kHz

Occupied Bandwidth Total Power

3.2388 MHz
71.169 kHz
1.579 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.405000000 GHz
Avg|Hold:>10/10

Radio Std: None Peak Search

Radio Device: BTS

Mkr1 2.40521 GHz
15.154 dBm

99.00 %
-6.00 dB

STATUS

FCC ID: ONFC1602A
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Antenna 1, Channel M
i Keysight Spectrum Analyzer - Occupied BW = \i‘lﬁ
() RF | SENSE:INT[ | ALIGN AUTO [12:19:41 PMFeb 26,2016
Center Freq 2.4 Center Freq: 2.440000000 GHz Radio Std: None Peak Search
Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.44043 GHZ
Ref 50.00 dBm 7 16.091 dBm

#VBW 300 kHz

Occupied Bandwidth Total Power
3.3074 MHz

Transmit Freq Error -14.576 kHz OBW Power

x dB Bandwidth 1.620 MHz x dB

MSG STATUS

Antenna 1, Channel H

BE Keysight Spectrum Analyzer - Occupied BW = ||
() RF 5 DC | SENSE:INT[ | ALIGN AUTO [12:20:24 PMFeb 26,2016
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Peak Search
Trig: Free Run Avg|Hold:>10/10
#Atten: 30 dB Radio Device: BTS

Ref Offset1 dB
Ref 30.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

3.3460 MHz
Transmit Freq Error -114.60 kHz OBW Power 99.00 %
x dB Bandwidth 1.637 MHz x dB -6.00 dB

MSG STATUS
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Antenna 3, Channel L

BE Keysight Spectrum Analyzer - Occupied BW = ||
() RF | SENSE:INT[ | ALIGN AUTO [01:02:31 PMFeb 26,2016
Center Freq 2.4 Center Freq: 2.405000000 GHz Radio Std: None Peak Search
Trig: Free Run Avg|Hold:>10/10
#Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

#VBW 300 kHz

Occupied Bandwidth Total Power
2.8872 MHz

Transmit Freq Error -66.021 kHz OBW Power

x dB Bandwidth 1.583 MHz x dB

MSG STATUS

Antenna 3, Channel M
i Keysight Spectrum Analyzer - Occupied BW = \i‘lﬁ
() RF 5 DC | SENSE:INT[ | ALIGN AUTO [01:01:48 PMFeb 26,2016
Ref Value 20.00 dBm Center Freq: 2.440000000 GHz Radio Std: None Peak Search
Trig: Free Run Avg|Hold:>10/10
#Atten: 30 dB Radio Device: BTS

Mkr1 2.43971 GHz
Ref 20.00 dBm e -0.77756 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

2.8627 MHz
Transmit Freq Error -60.518 kHz OBW Power 99.00 %
x dB Bandwidth 1.520 MHz x dB -6.00 dB

MSG STATUS
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TTRF15.247_V1 © 2015Intertek
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Antenna 3, Channel H
i Keysight Spectrum Analyzer - Occupied BW = \i‘lﬁ
() RF 500 DC | SENSE:INT[ | ALIGN AUTO |01:00:54 PM Feb 26,2016
Ref Value 20.00 dBm Center Freq: 2.480000000 GHz Radio Std: None Peak Search
Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.4797 GHz
Ref 20.00 dBm e -1.6083 dBm

#VBW 300 kHz

Occupied Bandwidth Total Power

2.8240 MHz
Transmit Freq Error -56.467 kHz OBW Power 99.00 %
x dB Bandwidth 1.603 MHz x dB -6.00 dB

MSG STATUS

FCC ID: ONFC1602A
IC: 4807A-C1602A
TTRF15.247_V1 © 2015Intertek



