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Applicant: Beijing Changba Technology Co., Ltd.

Address of Applicant: Room 260, 3C, 5th floor, No.9 Wangjing Street, Chaoyang
District, Beijing, China

Equipment Under Test (EUT)

Product Name: CALF Speaker Microphone
Model No.: C12
Trade mark: CALF

FCC ID: 2AWERC12

Applicable standards: FCC CFR Title 47 Part 15 Subpart C Section 15.247

Date of sample receipt: g Apr., 2022

Date of Test: 17 Apr., 2022~ 20 Apr., 2022
Date of report issued: 19 May 2022

Test Result: PASS *

* In the configuration tested, the EUT complied with the standards specified above.

This report details the results of the testing carried out on one sample. The results contained in this test report do not relate to other samples
of the same product and does not permit the use of the JYTproduct certification mark. The manufacturer should ensure that all products in
series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any configuration other than that detailed
in the report, the manufacturer must ensure the new system complies with all relevant standards.

This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery
orfalsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days
only.
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3 Test Summary

the customer).

Test Items Section in CFR 47 Result
Antenna Requirement 15.203&15.247 (b) Pass
AC Power Line Conducted Emission 15.207 Pass
Conducted Peak Output Power 15.247 (b)(1) Pass
20dB Occupied Bandwidth 15.247 (a)(1) Pass
Carrier Frequencies Separation 15.247 (a)(1) Pass
Hopping Channel Number 15.247 (a)(1) Pass
Dwell Time 15.247 (a)(1) Pass
Spurious Emission 15.205&15.209 Pass
Band Edge 15.247(d) Pass
Remark:
1. Pass: The EUT complies with the essential requirements in the standard.
2. N/A:Not Applicable.
3. The cable insertion loss used by “RF Output Power” and other conduction measurement items is 0.5dB (provided by

Test Method:

ANSI C63.10-2013

KDB 558074 D01 15.247 Meas Guidance v05r02

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China

Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700
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4 General Information

4.1 Client Information

Applicant: Beijing Changba Technology Co., Ltd.

Address: Room 260, 3C, 5th floor, No.9 Wangjing Street, Chaoyang District, Beijing,
China

Manufacturer: Same as Applicant

Address: Same as Applicant

4.2 General Description of E.U.T.

Product Name:

CALF Speaker Microphone

Model No.:

C12

Operation Frequency:

2402MHz~2480MHz

Hardware Version

V1

Software Version V1

Transfer rate: 1/2 Mbits/s
Number of channel: 79

Modulation type: GFSK, m/4-DQPSK
Modulation technology: FHSS

Antenna Type: PCB Antenna
Antenna gain: 2dBi

Power supply: Battery

AC adapter: N/A

Operation Frequency each of channel for GFSK, m/4-DQPSK

Channel Frequency Channel Frequency | Channel Frequency | Channel Frequency
0 2402MHz 20 2422MHz 40 2442MHz 60 2462MHz
1 2403MHz 21 2423MHz 41 2443MHz 61 2463MHz
2 2404MHz 22 2424MHz 42 2444MHz 62 2464MHz
3 2405MHz 23 2425MHz 43 2445MHz 63 2465MHz
4 2406MHz 24 2426MHz 44 2446MHz 64 2466MHz
5 2407MHz 25 2427MHz 45 2447MHz 65 2467MHz

15 2417MHz 35 2437MHz 55 2457MHz 75 2477MHz
16 2418MHz 36 2438MHz 56 2458MHz 76 2478MHz
17 2419MHz 37 2439MHz 57 2459MHz 77 2479MHz
18 2420MHz 38 2440MHz 58 2460MHz 78 2480MHz
19 2421MHz 39 2441MHz 59 2461MHz

Remark: Channel 0, 39 &78 selected for GFSK and 7/4-DQPSK

JianYan Testing Group Co., Ltd.

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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4.3 Test environment and test mode
Operating Environment:

Report No: JYTA-R01-2200046

Temperature: 22.5°C
Humidity: 55 % RH
Atmospheric Pressure: 1010 mbar
Test Modes:
Non-hopping mode: Keep the EUT in continuous transmitting mode with worst case data rate.
Hopping mode: Keep the EUT in hopping mode.
Remark GFSK (1 Mbps) is the worst case mode.

The sample was placed 0.8m (below 1GHz)/1.5m (above 1GHz) above the ground plane of 3m chamber*.
Measurements in both horizontal and vertical polarities were performed. During the test, each emission was
maximized by: having the EUT continuously working, investigated all operating modes, rotated about all 3 axis
(X, Y & Z) and considered typical configuration to obtain worst position, manipulating interconnecting cables,
rotating the turntable, varying antenna height from 1m to 4m in both horizontal and vertical polarizations. The
emissions worst-case are shown in Test Results of the following pages.

4.4 Description of Support Units

| The EUT has been tested as an independent unit.

4.5 Measurement Uncertainty

Parameters Expanded Uncertainty
Radiated Emission (9kHz ~ 30MHZz) +2.5 dB (k=2)
Radiated Emission (30MHz ~ 1000MHZz) +4.1 dB (k=2)
Radiated Emission (1GHz ~ 18GHz) +5.6 dB (k=2)

4.6 Additions to, deviations, or exclusions from the method
| No

4.7 Laboratory Facility

The test facility is recognized, certified, or accredited by the following organizations:

@FCC - Designation No.: CN1279

Jianyan Testing Group Co., Ltd. has been accredited as a testing laboratory by FCC(Federal
Communications Commission). The test firm Registration No. is 892155.

@®ISED — CAB identifier.. CN0102

Jianyan Testing Group Co., Ltd. has been recognized by Innovation, Science and Economic
Development Canada to test to Canadian radio equipment requirements with ISED#:26114.

® A2LA - Registration No.: 5568.01

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC
17025:2017General requirements for the competence of testing and calibration laboratories. The test
scope can be found as below link: https://portal.a2la.org/scopepdf/5568-01.pdf

4.8 Laboratory Location

JianYan Testing Group Co.,Ltd.

Address: No.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Tel: +86-592-2273071, Fax:+86-592-2273700
Email: info-JYTee@lets.com, Website: http://www.lets.com/

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 6 of 42
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4.9 Test Instruments list

Conducted Emission:
. . Cal. Date Cal. Due date
Test Equipment Manufacturer Model No. Serial No. (mm-dd-yy) (mm-dd-yy)
EMI Test Receiver Rohde & Schwarz ESR 3 102330 2021-07-29 2022-07-28
LISN Rohde & Schwarz ENV 216 102240 2021-07-29 2022-07-28
LISN AFJ/Italy LS16C\10 16012020470 2021-06-22 2022-06-21
EMI Test Software Farad EZ-EMC Version: V.EMCE-3A1l
Radiated method:
. . Cal. Date Cal. Due date
Test Equipment Manufacturer Model No. Serial No. (mm-dd-yy) (mm-dd-yy)
EMI Test Receiver R&S ESR 3 102330 2021-07-29 2022-07-28
EMI Test Receiver R&S ESR 7 102259 2022-03-01 2023-02-28
Spectrum Analyzer R&S FSV40-N 102175 2022-03-01 2023-02-28
BiConiLog Antenna SCHWARZBECK VULB 9163 1105 2021-12-05 2022-12-04
BiConiLog Antenna SCHWARZBECK VULB 9168 1066 2022-03-05 2023-03-04
Horn Antenna SCHWARZBECK BBHA 9120 D 911 2022-03-05 2023-03-04
Pre-amplifier SCHWARZBECK BBV9743 00009 2021-07-29 2022-07-28
Pre-amplifier SCHWARZBECK BBV9744 162 N/A N/A
Pre-amplifier SCHWARZBECK BBV9718C 00014 2022-03-01 2023-02-28
EMI Test Software Farad EZ-EMC Version: V.EMCE-3A1
Conducted method:
. . Cal. Date Cal. Due date
Test Equipment Manufacturer Model No. Serial No. (mm-dd-yy) (mm-ddsyy)
SpectureAnalyzer R&S FSV40-N 102175 2022-03-01 2023-02-28
Test Software MWRFTEST MTS 8310 Version: 2.0.0.0

JianYan Testing Group Co., Ltd.

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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5 Test results and measurement data

5.1 Antenna Requirement

Standard requirement: ‘ FCC Partl15 C Section 15.203 &247(b)

15.203 requirement:
An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall 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, the manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.
15.247(b) (4) requirement:
(4) The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

E.U.T Antenna:

The Bluetooth antenna is an Internal antenna which permanently attached, and the best case gain of
the antenna is 2dBi.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 8 of 42
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5.2 Conducted Emissions

Test Requirement: FCC Partl15 C Section 15.207
Test Frequency Range: 150kHz to 30MHz
Class / Severity: Class B
Receiver setup: RBW=9kHz, VBW=30kHz, Sweep time=auto
Limit: Frequency range (MHz) Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
Test setup: Reference Plane
LISN
40cm 80cm
AC power
AUX
Equipment E.U.T
EMI
Receiver
Test table/Insulation plane
Remark
ELUT: Equipment Under Test
LIS [ e impedence Stabiizalon NMefwork
Tesl lable haight=d &rr
Test procedure: 1. The E.U.T and simulators are connected to the main power through a

line impedance stabilization network(L.l.S.N.). This provides a
500hm/50uH coupling impedance for the measuring equipment.

2. The peripheral devices are also connected to the main power through a
LISN that provides a 500hm/50uH coupling impedance with 500hm
termination. (Please refer to the block diagram of the test setup and
photographs).

3. Both sides of A.C. line are checked for maximum conducted
interference. In order to find the maximum emission, the relative
positions of equipment and all of the interface cables must be changed
according to ANSI C63.10(latest version) on conducted measurement.

Test Instruments: Refer to section 4.9 for details
Test mode: Charging + BT Link.
Test results: Pass
JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 9 of 42
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Measurement Data:

Product model: C12 Test result: pass
Test by: Leo Zhang Test mode: Charging + BT Link.
Test voltage: 120Vac, 60 Hz Phase: Line (N)
Environment: Temp.: 22.9C Humi.: 49%
800 dBuv
70
_ \ FCC Part 15,207 Conduction [AP)
50 ]
40
30
3 1
20 12
T: 1W peak
10
AVG
0.0
0.150 0.5 (MHz) 5 30.000
(Plot A:N Phase)
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ment Limit Over
MHz dBuV dB dBuV dBuy dB8  Detector
1 * 0.1720 39.95 9.65 4960 6486 -1526 apP
2 01720 2387 9.65 3352 5486 -2134 AVG
3 0.2525 33.81 9.7 43.52 61.67 -18.15 ap
4 0.2525 18.40 9.7 28.11 5167 -23.56 AVG
5 04772  26.71 9.78 36.49 56.39 -19.90 ap
6 04772 16.90 978 26.68 4639 -19.71 AVG
7 1.3195 17.55 9.69 27.24 56.00 -28.76 ap
8 1.3195 3.92 9.69 13.61 46.00 -32.39 AVG
9 9.5442 14.90 10.06 24 96 60.00 -35.04 ap
10 9 5492 3.08 10.06 13.14 5000 -36.86 AVG
11 19.7623 13.33 9.81 2314 60.00 -36.86 apP
12 19.7623 7.57 9.81 17.38 50.00 -32.62 AVG
Notes:
1. Aninitial pre-scan was performed on the line and neutral lines with peak detector.
2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3. Final Level =Receiver Read level + LISN Factor + Cable Loss.
JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 10 of 42
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Product model: C12 Test result: pass
Test by: Leo Zhang Test mode: Charging + BT Link.
Test voltage: 120Vac, 60 Hz Phase: Line (L)
Environment: Temp.: 22.9C Humi.: 49%
80.0 dBuV
70
; \ FCC Part 15.207 Conduction [QF)
50 | 4
T 3
40 \)\‘ %
SN ’r 9 :
12
20
| W peak
10
AVG
0.0
0.150 05 (MHz] 5 30.000
(Plot B:L Phase)
Reading Correct Measure-
No. Mk.  Freg.  Level Factor ~ment Limit  Over
MHz dBuv dB dBuv dBuv dB8  Detector
1 01702 3742 9.79 47.21 64.95 -17.74 Qp
2 0.1702 18.60 979 28_3|9 54 95 -2656 AVG
3 0.1947 3345 9.80 43.25 63.83 -20.58 QrP
4 0.1947 1557 9.80 2537 53.83 -2846 AVG
5 » 0.4668 2963 9.91 39.54 56.57 -17.03 QP
6 0.4668 1935 9.91 2926 46 57 -17.31 AVG
7 2.1505 14.89 9.86 2475 56.00 -31.25 Qp
8 2 1505 2.08 9.88 11.94 46.00 -34.08 AVG
9 8.7487 18.18 10.05 28.23 80.00 -31.77 QP
10 8.7487 416 10.05 14 21 50.00 -3579 AVG
11 20.3461 16.87 10.08 26.95 60.00 -33.05 Qp
12 20.3461 1019 10.08 2027 50.00 -29.73 AVG
Notes:

1. Aninitial pre-scan was performed on the line and neutral lines with peak detector.
2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3.  Final Level =Receiver Read level + LISN Factor + Cable Loss.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China

Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 11 of 42
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5.3 Conducted Output Power

Test Requirement:

FCC Partl5 C Section 15.247 (b)(1)

Receiver setup:

RBW=3MHz, VBW=10MHz, span=10MHz,Sweep time=auto couple.
Detector=Peak ,Trace mode=max hold,Allow trace to fully stabilize.

For frequency hopping systems operating in the 2400-2483.5 MHz band

s o o
Fd s o o
s o o
s o o
Oood

Limit: employing at least 75 non-overlapping hopping channels: 1 watt. For all other
frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.
Test setup: Spectrum Analyzer

E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 4.9 for details

Test mode:

Non-hopping mode

Test results:

Pass

Measurement Data:

Test channel Peak Output Power (dBm) Limit (dBm) Result
GFSK mode
Lowest channel -2.246 21.00 Pass
Middle channel -1.627 21.00 Pass
Highest channel -1.259 21.00 Pass
m/4-DQPSK mode
Lowest channel -0.625 21.00 Pass
Middle channel -0.563 21.00 Pass
Highest channel 0.229 21.00 Pass

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China

Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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Test plot as follows:

Modulation mode:GFSK Modulation mode:1/4-DQPSK
Spectrum o Spectrum o
Ref Level 20,00 dém Offset 7.80 dB & RBW 3 MHz Ref Level 20.00 dém  Offset 7.89 dB & RBW 3 MHz
o Att 30 dB SWT 1.3 ys @ VBW 10 MHz Mode Auto FFT o ALt 30 dB SWT 1.3 ps @ VBW 10 MHz Mode Auto FFT
SGL Count 1007100 SGL Count 1007100
@ 1Pk Max @ 1Pk Max
mi[1] 2.25 dBm)| mMi[1] 0.63 dBm)|
2.401936000 GHZ| 2.401596000 GHZ|
10dem 10dem
M M1
b b N
o — ] T
- — - -
1 T S
-10 — -10
-
-20 dBm- -20 dBm-
304 }rﬂ'{
-40 -40
-S0 dBm: -S0 dBm:
-60 -60
70 -70
CF 2.402 GHz 10001 pts Epan 10.0 MHz CF 2.402 GHz 10001 pts Epan 10.0 MHz
—
( N v ( w
Date APR.2022 1 4 i} Date 12
Lowest channel Lowest channel
Spectrum nr? Spectrum nrz:'
Ref Level 20.00 dBm Offset 7.86 dB & RBW 3 MHz Ref Level 20.00 dém Offset 7.86 dB & RBW 3 MHz
o Att 30 dB SWT 1.3 ps @ VBW 10 MHz Mode Auto FFT o Att 30 dB SWT 1.3 ps @ VBW 10 MHz Mode Auto FFT
SGL Count 1007100 SGL Count 100/100
@ 1Pk Max @ 1Pk Max
mi[1] 1.63 dBm)| m1i[1] 0.56 dBm|
2.440690000 GHZ| 2.440623000 GHZ|
10 dgm- 10 dgm-
o " o 3
- L] [ /’/_' I
10 d -~ -10d =it
=20 dBmy =20 dBrmy
ym ?unl
-40 d| -40 d|
=50 dBrmy =50 dBrmy
-60 di -60 di
70 dl =70 d|
CF 2.441 GHz 10001 pts Span 10.0 MHz CF 2.441 GHz 10001 pts Span 10.0 MHz
- -
( o ( w
Date Date 12:01:09
Middle channel Middle channel
Spectrum nﬂ:x Spectrum nﬂ:x
Ref Level 20.00 dém Offset 7.86 dB & RBW 3 MHz Ref Level 20.00 dém Offset 7.86 dB & RBW 3 MHz
e Att 30 de SWT L3 s @ VBW 10 MHz Mode Auto FFT = Att 30 de SWT 13 s @ VBW 10 MHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max ® 1Pk Max
mi[1] 1.26 dBm)| mi[1] 0.23 dBm)|
2.480320000 GHz| 2.480417000 GHz|
10 10
v M1
o p—— 0 ¥
] [ // \\
-10 dem- Et B -10 dem-
-20 -20
-30 E /
40 dBm: 40 dBm:
-50 -50
-60 dBrmr -60 dBrmr
=70 dBm: -70 dBm:
CF 2.48 GHz 10001 pts Span 10.0 MHz CF 2.48 GHz 10001 pts Span 10.0 MHz
— —
L W L 3
D 1 47:1 Date 13:02:3
Highest channel Highest channel

JianYan Testing Group Co., Ltd.

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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5.4 20dB Occupy Bandwidth

Test Requirement:

FCC Partl15 C Section 15.247 (a)(1)

Receiver setup:

RBW=30kHz, VBW=100kHz, detector=Peak

Limit:

N/A

Test setup:

Spectrum Analyzer

o o
i e o

]

e o o |
= e o o
oo

E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 4.9 for details

Test mode:

Non-hopping mode

Test results:

Pass

Measurement Data:

20dB Occupy Bandwidth (MHz)
Test channel
GFSK /4-DQPSK
Lowest 0.897 1.352
Middle 0.948 1.327
Highest 0.939 1.329

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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Report No: JYTA-R01-2200046

Test plot as follows:

Modulation mode:GFSK

Modulation mode:1/4-DQPSK

Lowest channel

Spectrum

Ref Level 20.00 dém  Offset 7.96 dB » RBW 30 kHz

Spectr o
Ref Level 20,00 dém  Offset 7,99 db & RBW 30 kHz Ref Level 20,00 dém  Offset 7,80 db & RBW 30 kHz
o At 30dB SWT 63.2pus @ VBW 100kHz  Mode Auto FFT lo At 30dB SWT 63.2ps @ VBW 100kHz Made Auto FFT
SGL Count 1007100 SGL Count 100/100
(@ 1Pk Max (@ 1Pk Max
M1[1] 4.99 dBm) M1[1] 9.29 dBm|
1068 2.402039400 GHz| 10de 2.401878410 GHz
- M2[1] -24.96 dBm - M2[1] -29.33 dBm
2.401575000 GHz| 2.401368000 GHz
0 0d
,.&4.\ M1
-10 d| -10dl 7 X
f‘/ J'Vv/"\/‘ VV SNV Nv"‘\
20 dB e, T 20 dB 7 ‘\\'
B M2, M3
-30 I~ -30 4
‘ N ) / N
-40 40
g i i~/ AN
-50 W
-50 dBr 60 dBm
70 dB -70 dB
CF 2,402 GHz 10001 pts Span 2.0 MHz CF 2,402 GHz 10001 pts Span 2.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Type | Ref | Trc | X-value 1 y-value |__Function | Function Result |
M1 1 2.4020394 GHz -4.99 dBm M1 1 2,40187841 GHz -9.29 dBm
w2 1 2.401575 GHz -24.96 dBm M2 1 2.401368 GHz -29.33 dBm
w3 1 2.402472 GHz -25.02 dBm w3 1 2.40272 GHz -29.30 dBm
— —
J - L J J -

Lowest channel

Spectrum -

Ref Level 20.00 dém  Offset 7.86 dB & RBW 30 kHz

[ Att 30dE BWT 632 ps @ VBW 100 kHz  Mode Auto FFT jo Att 30dE SBWT 63.2ps @ VBW 100 kHz  Mode Auto FFT
SGL Count 1007100 SGL Count 100/100
(@ 1Pk Max (@ 1°k Max
M1[1] 5.59 dBm M1[1] 6.79 dBm
2.441098990 GHz| 2.441206780 GHz
o m2[1] -25.53 dBm 10d m2[1] -26.79 dBm
2.440572000 GHz| 2.440378000 GHz
0 der T 0 der o
04 o= ma'al 04 K
= Yard A \'wfvv‘w/\/,vx
20 d /V 20d

N ~ =8

- =

Middle channel

-40 dem:- -40 dBm:- /
/ e
5o ‘ songand.
Y / 5
60 60
70 dbry -70 dBm
CF 2.441 GHz 10001 pts Span 2.0 MHz CF 2.441 GHz 10001 pts Span 2.0 MHz
Marker Marker
Type | Ref | Tre | X-value | v-value | _Funetion | Function Result | Type | Ref | Tre | X-value | v-value | _Function | Function Result |
[ 1 2,44109899 GHz -5.59 dBm M1 1 2,44120678 GHz -6.79 dBm
mz2 1 2.440572 GHz -25.53 dém M2 1 2.440378 GHz -26.79 dém
M3| 1| 2.44152 GHz -25.57 dBm M3 | 1| 2.441705 GHz -26.91 dBm |
L J L L J J [

Middle channel

Highest channel

Spectrum Spectrum v
Ref Level 20,00 dém  Offset 7,96 dB & RBW 30 kHz Ref Level 20,00 dém  Offset 7,86 db & RBW 30 kHz
lo At 30de SWT 63245 @ VBW 100kHz Mode Auto FFT lo At 30de SWT 632us @ VBW 100kHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max (@ 1Pk Max
M1[1] +.13 dBm) M1[1] 5.53 dBm)|
104 2.480042200 GHz| 104 2.480163980 GHz
mM2[1] -24.16 dBm mM2[1] -25.50 dBm)
e 2.479582000 GHzZ| 2.479373000 GHz
0 der 0 der T
5 A 5 /
-10d ~ -iod ~ by,
V]
204 " o 2 204 - ‘\U‘\
. N,\/’ AN o //" .
-40 / . -40 \\,/
&0dB &0dp
-70d -70d
CF 2.48 GHz 10001 pts Span 2.0 MHz CF 2.48 GHz 10001 pts Span 2.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
Mi| 1| 2.4800422 GHz -4.13 diém M1 1| 2,48016398 GHz -6.53 dBm
M2 1 2.479582 GHz -24.16 dBm M2 1 2.479373 GHz -25.50 dBm
M3 1 2.480522 GHz -24.15 dBm M3 1 2.480702 GHz -25.44 dBm
— —
] [ [ Jj ) v

Highest channel

JianYan Testing Group Co., Ltd.

No.760, Fengling Road, Tong’an District, Xiamen, Fujian, China

Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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5.5 Carrier Frequencies Separation

Test Requirement: FCC Partl5 C Section 15.247 (a)(1)
Receiver setup: RBW=100kHz, VBW=300kHz, detector=Peak
Limit: 0.025MHz or two-thirds of the 20dB bandwidth (whichever is greater)
Test setup: Spectrum Analyzer
o Y o |
A~ OOo3
o Y o |
-~ oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 4.9 for details
Test mode: Hopping mode
Test results: Pass

Measurement Data:

Measured Channel Carrier Frequencies 20dB bandwidth Limit (MHzZ) Result

Numbers Separation (MHz) (MHz)
GFSK

Oand1 1.026 0.897 0.598 Pass

39 and 40 1.002 0.948 0.632 Pass

77 and 78 0.996 0.939 0.626 Pass
m/4-DQPSK mode

Oand1 1.002 1.352 0.901 Pass

39 and 40 0.999 1.327 0.885 Pass

77 and 78 0.996 1.329 0.886 Pass
Note 1:Min. Limit is equal to the two-thirds of the 20dB bandwidth

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 16 of 42
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Test plot as follows:

Modulation mode:GFSK

Modulation mode:1/4-DQPSK

Highest channel

Highest channel

Spectrum I o Spectrt o
Ref Level 20.00 dBm  Offset 7.89 d6 w RBW 30 kHz Ref Level 20,00 dBm _ Offset 7.89 d6 & RBW 30 kHz
o att 30dE  SWT  63.2us @ VBW 100 kHz  Mode 4uto FFT lo At 30dE  BWT  63.2us @ VBW 100 kHz  Mode Auto FFT
(@ 17k Max @17k Max
Mi1] ~5.72 dBm Mi[1] ~5.06 dBm
2.40201700 GHz 2.40216400 GHz
10dm m2[1] -5.23 dBm 10 d8m m2[1] -5.26 dBm
2.40304300 GHz 2.40316600 GHz
o T T o e T
o R P Al n . fa) | o
/\)N \\h n " ﬂ[ Jo WA TN N i v OIS )
20 dB: v v 20 dB =
rvj ‘.f" v\f /
-30 -30 /
/~
40 dBm f = -40 dBm /l
-~ \J
50 e
60 50
70d -70d
CF 2.4025 GHz 1001 pts Span 5.0 MHz CF 2.4025 GHz 1001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Trc | X-value | y-value | _Function | Function Result Type | Ref | Tre | X-value | Y-value | _Function | Function Result
M1 T 2.402017 GHz -5.72 dBm W1 1 2.402164 GHz -5.06 dBm
M2 1 2,403043 GHz -5.23 dém w2 1 2.403166 GHz -5.26 dém
L J [ EEEERRE N L J [ RERERRE )
Date: 1 Dat 1a:06:21
Spectrum | nvn Spectrum I =
Ref Level 20,00 dém  Offset 7.86 dB & RBW 30 kHz Ref Level 20.00 dém  Offset 7.96 dB & RBW 30 kHz
lo Att 30dB SWT 63.2 us @ VBW 100 kHz  Mode &uto FFT [ Att 30dB  SWT 63.2ps @ VBW 100 kHz  Mode Auto FFT
(@ 1Pk Max @17k Max
M1l ~#.81dBm ETEY] ~#.81 dBm
2.44104100 GHz 2.44116400 GHz
10d8m M2[1] -4.86 dBm) 10d M2[1] -5.03 dBm
2.44204300 GHz 2.44216300 GHz
0de e s 0 de L s
[0\ AU Y = “—W-M A
'Vf\‘ kN ud . N 0 AT (WA M) EYTATN WAL AR I TOWNS ) (RPN
y -, N
-20 der T i 1 -20 dBr
S Y M
-30 -30
40 dBrr 40 dBrr
sod -s0d
60 db: 60 dB
70 d 70 dB
CF 2.4415 GHz 1001 pts Span 3.0 MHz CF 2.4415 GHz 1001 pts Span 8.0 MHz
Marker Marker
Type | Ref | Trc | X-value 1 Y-value | Function | Function Result | Type | Ref | Trc | X-value 1 Y-value | Function | Function Result |
M1 1 2.441041 GHz -4.81 dém M1 1 2.441164 GHz -4.51 dém
M2 1| 2.442043 GHz -4.86 dam | | M2 1| 2.442153 GHz -5.03 dBm
L J | RRRERRE I L J [ [ EEERRREN ]
Date Da
Spectrum | né’ Spectrum I né’
Ref Level 20.00 dBm  Offset 7.86 d6 e RBW 30 kHz Ref Level 20.00 dm  Offset 7.96 d6 w RBW 30 kHz
o At 30dE  SWT  63.2ps @ VBW 100 khz _Mode auto FFT lo_ At 308 SWT  63.2us @ VBW 100 kHz  Mode Auto FFT
(@ 1Pk Max (@ 1Pk Max
MI[1] ~4.13 dBm MI[1] ~4.57 dBm
2.47904100 GHz . 2.47904400 GHz
10dam M2[1] -4.91 dBm)| 10 dem M2[1] -4.23 dBm)|
2.48003700 GHz 2.48004000 GHz
0 de s - 0 de - g
: ¥ : { A
AV AV YA Y0 A AN n
\\ .\’N \"\,\ < P T RSy vz e \\
“ e
20d A . -20d
o v 1
\ WA M\
30d -30d
- \
40 40
A
W \
S0 Y 50
-60 dBm -60 dBm
70d 70 d
CF 2.4795 GHz 1001 pts Span 3.0 MHz CF 2.4795 GHz 1001 pts Span 8.0 MHz
Marker Marker
Type | Ref | Trc | X-value | ¥wvalue | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 2.479041 GHz -4.13 dBm W1 1 2.479044 GHz -4.57 dBm
vz 1 2,480037 GHz -4.91 dBm w2 1 2,48004 GHz -4.23 dBm
L J [ | REERREEN ) L | RERERRE )

JianYan Testing Group Co., Ltd.
No.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L

Page 17 of 42




INT

5.6 Hopping Channel Number

Report No: JYTA-R01-2200046

Test Requirement: FCC Partl5 C Section 15.247 (a)(1)
Receiver setup: RBW=100kHz, VBW=300kHz, Frequency range=2400MHz to 2483.5MHz,
Detector=Peak

Limit: 15 channels
Test setup: Spectrum Analyzer

oo

¥a e o |
e o |
=== EU.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 4.9 for details
Test mode: Hopping mode
Test results: Pass

Measurement Data:

Mode Hopping channel numbers Limit Result
GFSK, m/4-DQPSK 79 15

Pass

Test plot as follows:

GFSK /4-DQPSK

Ref Level 20.00 dém  Offset 7.89 dB & RBW 100 kHz Ref Level 20.00 dBm  Offset 7.50 dB & RBW 100 kHz

lo Att 30dB SWT 948 ps @ VBW 300 kHz Mode 4uto FFT

lo At 30d8 SWT 94Bus @ VBW 300kHz Mode Auto FFT
SGL Count 2000/2000 SGL Count 2000/2000
@ 1Pk Max @ 1Pk Max
M1[1] 3.15 dBm) M1[1] 5.64 dBm)
2.4020040 GHz| . 2.4018370 GHz|
10 dém m2[1] 2.52 dBm o M2[1] 5.51 dBm
.y 2.4799930 GHz 2.4804105 GHz
e Y Y 1 A I e r ML Y
f 1 0 " l
_AnAAn AT A AR AL S AR AL “Jﬂ“ (gATnanma W"ﬂ T P T o 8 A L e
[ ! |
A5 TR R RO iy \
20 et 1 A 1 20 dem- l
r};u d i rru dBm ‘
?“m dBrm 1 -0 dBm
50 L JSEI dBm I
60 db 50 dBm
70 dBy -70 dBm-
Start 2.4 GHz 1001 pts Stop 2.4835 GHz Start 2.4 GHz 1001 pts. Stop 2.4835 GHz
Mmarker Marker
Type | Ref | Trc | X-value 1 y-value | _Function | Function Result | Type | Ref | Trc | X-value 1 y-value | Function | Function Result |
ML 1 2.402004 GHz -3.15 dém M1 1 2.401837 GHz -5.64 dam
M2 1 2.479993 GHz -2.52 dim w2 1 2.4804105 GHz -5.51 dBm
)j (] ) ]

JianYan Testing Group Co., Ltd.

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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Report No: JYTA-R01-2200046

5.7 Dwell Time

Test Requirement:

FCC Partl5 C Section 15.247 (a)(1)

Receiver setup:

RBW=1MHz, VBW=3MHz, Span=0Hz, Detector=Peak

Limit: 0.4 Second
Test setup: Specirum Analyzer
oos
M| ooo
=I=T=!
= oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 4.9 for details

Test mode:

Hopping mode

Test results:

Pass

Measurement Data (Worse case):

For time of occupancy, all of mode were tested separately, we only recorded the worst test result(DH5/2

DH5) in this report.

PulseWidth . . Result
Mode Packet e Dwell time (ms) Limit (second)
GFSK DH5 2.905 309.867
04 Pass
m/4-DQPSK 2DH5 2.909 310.293
Note:
The test period= 0.4 Second/Channel x 79 Channel =31.6 s
CalculationFormula: Dwell time = Ton time per hop * Hopping numbers * Period
Test plot as follows:
Modulation mode:GFSK Modulation mode:1/4-DQPSK
Ref Level 20.00 dém Offset 7.86 d& @ RBW 1 MHz Ref Level 20.00 dBm Offset 7.82 d& & RBW 1 MHz
o Att 30 dB & SWT 10ms & VBW 3 MHz | Att 30 dB & SWT 10 ms & VBW 3 MHz
SGL TRG:VID SGL TRG:VID
@ 1Pk Clrw @ 1Pk Clrw
mi1[1] -18.91 dBm)| mi[1] -6.55 dBm)|
117.000 ps| 0.000000000 s
10d D1[1] 0.68 dB| 10d D1[1] -1.35 dB
0 dem 2.905000 ms| 0 dam—| 2.910000 ms|
-20
30 dBm: -30
-40 dBm -40
&0 dBm: ,5! de T T T
0 der 70 di
CF 2.441 GHz 10001 pts 1.0 ms/ CF 2.402 GHz 10001 pts 1.0 ms/
Marker Marker
Type | Ref | Tre| X-value | Y-value | Function Function Rasult | Type | Ref | Trc| X-value Y-value | _Function | Function Result |
M1 1 -117.0 ps -18.91 dBm M1 1 0.0s -6.55 dBm
D1 M1 1 2,905 ms 0.68 dB D1 M1 1 291 ms -1.35 dB
) ) o ) a
DH5 2-DH5

JianYan Testing Group Co., Ltd.

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China

Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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5.8 Pseudorandom Frequency Hopping Sequence
Test Requirement: FCC Part15 C Section 15.247 (a)(1) requirement:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of
25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Alternatively. Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mW. The system shall hop to channel frequencies that are selected at the system hopping rate
from a Pseudorandom ordered list of hopping frequencies. Each frequency must be used equally on the
average by each transmitter. The system receivers shall have input bandwidths that match the hopping
channel bandwidths of their corresponding transmitters and shall shift frequencies in synchronization
with the transmitted signals.

EUT Pseudorandom Frequency Hopping Sequence

The pseudorandom sequence may be generated in a nine-stage shift register whose 5th and 9th stage
outputs are added in a modulo-two addition stage. And the result is fed back to the input of the first
stage. The sequence begins with the first ONE of 9 consecutive ONEs; i.e. the shift register is initialized
with nine ones.

* Number of shift register stages: 9

« Length of pseudo-random sequence: 2°-1 = 511 bits

* Longest sequence of zeros: 8 (non-inverted signal)

-+

k+/

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of Pseudorandom Frequency Hopping Sequence as follow:
0 2 4 6 62 64 78 1 737577

1
1
[
1
1
[
kb

Each frequency used equally on the average by each transmitter.

The system receivers have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shift frequencies in synchronization with the transmitted signals.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 20 of 42
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5.9 Band Edge
5.9.1 Conducted Emission Method

Test Requirement: FCC Partl5 C Section 15.247 (d)
Receiver setup: RBW=100kHz, VBW=300kHz, Detector=Peak
Limit: In any 100 kHz bandwidth outside the frequency band in which the spread

spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement.

Test setup: Spectrum Analyzer

e e e |
Fa e e e |
e o o |

oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 4.9 for details
Test mode: Non-hopping mode and hopping mode
Test results: Pass
JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 21 of 42



YT

Test plot as follows:

Report No: JYTA-R01-2200046

GFSK
Lowest Channel

Spectrum o Spectrum o
Ref Level 20.00 dBm  Offset 7.80 dB & RBW 100 kHz Ref Level 20.00 dém  Offset 7.8 08 & RBW 100 khz
o att 30dB SWT 18,9 ps @ VBW 300 kHz  Mode Auto FFT lo At 30dE SWT 113.6 ps @ VBW 300 kMz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max (@ 1Pk Max
M1[1] 3.06 dBm MI[1] 3.24 dBm
2.40206390 GHZ, 10 2,40205000 GHz
10 dém M2[1] -53.25 dBm|
od 2.400000081GHz
0 dem ! ﬁ
. -10
N [
-10 t -20
pi N ————{01 -23.063 demr "}
I " a0ds |
-20 dBm y 5 ‘ 1
/ \ o Il
-30 dem f | sn ME o my |
// s Ly Rt TR TN P WP ENN SR RIS e AT A e aponw UV o n ¥
40 - -60
~S7] e
50 d \_\/ " -70 di
-50 dBm— i~ -
Py, A
o A
i LT Start 2.306 GHz 1001 pts Stop 2.406 GHz
-0 Marker
Type | Ref | Trc | X-value | ‘¥-value | Function | Function Result |
70 ML T 2.40205 GHz -3.24 dBm
M2 1 2.4 GHz -53.25 dBm
M3 1 2.39 GHz -54.03 dém
CF 2.402 GHz 1001 pts Span 8.0 MHz Ma 1 2.3854 GHz -52.29 dém
I’

No-hopping mode

Lowest Channel

Spectrum o Spectrum o
Ref Level 20.00 dBm _ Offset 7.85 dB & RBW 100 kHz Ref Level 20.00 dBm  Offsel 7.69 08 & RBW 100 kHz
lo At 30de SWT 1B.9us @ VBW 300kHz Mode Auto FFT lo At 30dE SWT 113.8 ps @ VBW 300 kMz Mode Auto FFT
SGL Count 2000/2000 SGL Count 2000/2000
(@ 17k Max @17k Max
M1[1] 2.86 dBm M1[1] 2.66 dBm
2.40403800 GHz 10 dBm 2.40585000 GHz
10 dm M2[1] -53.37 dBm
2.40000000 GH
od g
o dl M1
X, -10
n v
pieal r(’“w\ )t r p
) L o /
-10 - i - 20
7 | ] N / D1 22,858 dBm
/
] N AN, a0
-20 dem - f +
/ 40
304 f/ M4
50
) ANt T ST PSRN ARV PPT, TR P i Y oy RENT
-a0 J" 60
04 / 70
DA PR NP NIV P
Start 2.306 GHz 1001 pts Stop 2.406 GHz
50 Marker
Type | Ref | Trc | X-value | ¥value | Function | Function Result |
70 M1 1 2.40585 GHz ~2.66 dBm
M2 1 2.4 GHz -53.37 dem
M3 1 2.39 GHz -53.96 dBm
CF 2.402 GHz 1001 pts Span 8.0 MHz M4 1 2.331 GHz -50.57 dBm
Wi

Hopping mode

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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Report No: JYTA-R01-2200046

Spectrum nwn Spectrum nnn
Ref Level 20,00 dém  Offset 7.86 db & RBW 100 kHz Ref Level 20,00 dém  Offset 7.86 02 & RBW 100 kHz
le At 30de SWT 18.9us @ VBW 300 kHz Made Auto FFT e att 30 dE SWT 113.8 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [@ 17k Max
M1[1] 2.17 dBm)| Mm1[1] 2.32 dBm)|
2.48001600 GHz 10 dBm 2.,48005000 GHZ|
10 di mM2[1] -52.82 dBm|
0 dis 2.48350000 GHZ
0d ml
~10 g
iR oo |
-10 dBm y .\ -20 Tm D1 20174 dBm
/ | _30
20d / \ J‘J
i
-30 A \‘?ﬂ ;T%
/ e A A ol o bl A sl o g A N TN TSR] [T
40 dBrm — -60 dBrm
4 / M\
Y 70
Snd /
~ ~ AV o 1
— P TRV RS R VA% QISP PV -
B ] Start 2.476 GHz 1001 pts Stop 2.576 GHz
-60 dBm e
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
-70 dBrm M1 1 2.48005 GHz -2.32 dbm
M2 1 2,4835 GHz -52.82 dém
M3 1 2.5 GHz -56.45 dBm
CF 2.48 GHz 1001 pts Span 8.0 MHz M4 1 2,4838 GHz -52.14 dBm
—
L a L i
Spectrum nwn Spectrum nnn
Ref Level 20,00 dém  Offset 7.86 db & RBW 100 kHz Ref Level 20,00 dém  Offset 7.86 02 & RBW 100 kHz
lo At 30dB SWT 18,9 s @ VBW 300 kHz Made Auto FFT o att 30 dB SWT 113.8 s @ VBW 300 kHz  Mode Auto FFT
SGL Count 2000/2000 SGL Count 2000/2000
(@ 1Pk Max [@ 1k Max
M1[1] 2.21 dBm)| M1[1] 2.14 dBm|
2.47601200 GHz 10 dem. 2.47805000 GHz
10 di mM2[1] -53.42 dBm)|
K 2.48350000 GHZ
& }
Pl Fasy ~ e, i
S S VS DA T A N2 W
] B
\ d
\\ A [ N/ \
20 diy \ \ S -30
ol T 7 \
3 40
-nd \ 50 L"‘ 2 TR TRITRINT LF T
Lt My po gL b A A b A | et bt LB PR
40 dBrm -60 dBrm
. M 70
p— B A e e
Start 2.476 GHz 1001 pts Stop 2.576 GHz
-0 Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
-70 dBrm M1 1 2.47605 GHz -2.14 dbm
M2 1 2,4835 GHz -53.42 dém
M3 1 2.5 GHz -53.05 dBm
CF 2.48 GHz 1001 pts Span 8.0 MHz M4 1 2,4855 GHz -50.57 dém
—
L L i
Date 12:58:14

JianYan Testing Group Co., Ltd.

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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mw/4-DQPSK
Lowest Channel

Spectrum unn Spectrum nwn
Ref Level 20.00 dém  Offset 7,89 db & RBW 100 kHz, Ref Level 20,00 dém  Offset 7.89 d8 & RBW 100 kHz
lo Att 30dE SWT 18.9 us @ VBW 300 kHz  Mode Auto FFT le At 30de SWT 113.8ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
[@ 17k Max (@ 1Pk Max
M1[1] 5.95 dBm| M1[1] 3.55 dBm)|
2.40220780 GHZ 10 dBm 2,40205000 GHz
10 M2[1] -54.74 dBm
od 2.400000081GHz
0 i
M1 -10 dBrmv T
5N |
-10 dem T -20 dem
\ 01 43 dir 1
s0d \ -30
f | [l
{ \ 40 T
|
30 M4 \
[ -50 dBMm r i
b it Ay o st B A, WJL LTI PRV NN FETFRSREN WY, SHRXN, e
40 dBm -60 dBrm
/ \
;" -70
o T AT
N Y h WV
N i v R SR Y Start 2.306 GHz 1001 pts Stop 2.406 GHz
-60 dBm e
Type | Ref | Tre | X-value 1 y-value | Function | Function Result |
-70 dBm ML 1 2,40205 GHz -3.55 dBm
M2 i 2.4 GHz -54.74 dim
M3 1 2.39 GHz -55.33 dBm
CF 2.402 GHz 1001 pts Span 8.0 MHz M4 1 2.3546 GHz -51.98 dBm
—
L 4 L a
Spectrum ué] Spectrum n‘gx
Ref Level 20,00 dim  Offset 7,85 dB & RBW 100 krz Ref Level 20,00 dém  Offset 7.6% dé & RBW 100 kHz
o At 30ds SWT 18.9us @ VBW 300 kHz  Mode Auto FFT lo At 30de SWT 113.8ps @ VBW 300 kHz  Mode Auta FFT
SGL Count 2000/2000 SGL Count 2000/2000
@19k Max (@ 1Pk Max
M1[1] 3.70 dBm)| M1[1] 3.42 dBm)|
2.40267910 GHz 10 dem 2.40505000 GHz
10 M2[1] -53.72 dBm)
0 dam 2.40000000 r:mi
0 — 3
X -10 dem Jap
f / "
B O Vi b A arm] an .
-10 dem v T -20 dem
,JJ 1 -23.609 de
0 f -30 dBr
7
f 40 dBm T
- S0 d g M3 J
f vy NP PR PN C7 R ST RS S Tkttt el
-40 dBm- - -60 dém-
o -70
-s0
PAUTNY ISV IR, BEVIY)
Start 2.306 GHz 1001 pts Stop 2,406 GHz
-60 dBm o
Type | Ref | Trc | X-value 1 y-value | Function | Function Result |
-70 dem ML 1 2,40505 GHz -3.42 dBm
M2 1 2.4 GHz -53.72 dBm
M3 1 2.39 GHz -52.62 dBm
CF 2,402 GHz 1001 pts Span 8.0 MHz M4 1 2.3435 GHz -51.23 dBm
—
L]

Hopping mode

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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Spectrum nwn Spectrum nnn
Ref Level 20,00 dém  Offset 7.86 db & RBW 100 kHz Ref Level 20,00 dém  Offset 7.86 02 & RBW 100 kHz
le At 30de SWT 18.9us @ VBW 300 kHz Made Auto FFT e att 30 dE SWT 113.8 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [@ 17k Max
M1[1] 2.64 dBm)| Mm1[1] 3.34 dBm)|
2.48020780 GHz 10 dBm 2.,48005000 GHz|
10 di mM2[1] -56.18 dBm|
0 ddin 2.48350000 GHz|
M1 b
0d
J\'\ -1 ﬁum
| ]
-10 dBm - \. -20{dBm
\ j D1 - B
) 3
204 y 1L
/ | -
-30 J Elﬂ T Mg
I oINPTV § T (VRN TIVI AESPRPT JETINTIP VTV UK VRPN S TSN PRI
40 dBrm T -60 dBrm
- .\
v \ 70
-50d \_v = vy
P S oSS RPN e e
L ¥ "~ M e Start 2.476 GHz 1001 pts Stop 2.576 GHz
-60 dBm e
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
-70 dBrm M1 1 2.48005 GHz -3.34 dbm
M2 1 2,4835 GHz -56.18 dém
M3 1 2.5 GHz -52.99 dBm
CF 2.48 GHz 1001 pts Span 8.0 MHz M4 1 2,4984 GHz -51.29 dém
— —
L a L i
Spectrum nwn Spectrum nnn
Ref Level 20,00 dém  Offset 7.86 db & RBW 100 kHz Ref Level 20,00 dém  Offset 7.86 02 & RBW 100 kHz
lo At 30dB SWT 18,9 s @ VBW 300 kHz Made Auto FFT o att 30 dB SWT 113.8 s @ VBW 300 kHz  Mode Auto FFT
SGL Count 2000/2000 SGL Count 2000/2000
(@ 1Pk Max [@ 1k Max
M1[1] 2.04 dBm| M1[1] 2.75 dBrm|
2.47916080 GHz 10 dem. 2.47805000 GHz
10 di mM2[1] -53.32 dBm)|
13 2.48350000 GHz|
od L i
A -1
’\\\/]’}j A N\ AW \ - ‘\ /
YA Vot "V P AN nJ Naral
-10 dBri T 20 8BM—T .\ o 03 dam
0 d -30
K [ ‘1L
| -40
e —snngﬁi/ VAL Johi, Al ot L
ITRPRTPIIYSS (P SWRYE VST MR SATIRSRENY RN TS SN A T Laiing
40 dBrm rvi -60 dBrm
Y
\ 70
s0d
& EVAINE PSR SV
Start 2.476 GHz 1001 pts Stop 2.576 GHz
-0 Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
-70 dBrm M1 1 2.47605 GHz -2.75 dbm
M2 1 2,4835 GHz -53.32 dém
M3 1 2.5 GHz -52.30 dBm
CF 2.48 GHz 1001 pts Span 8.0 MHz M4 1 2,4968 GHz -51.15 dém
— —
L L L i
D 18 13:12:1
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5.9.2 Radiated Emission Method

Test Requirement:

FCC Part15 C Section 15.209 and 15.205

Test Frequency Range:

2380 MHz to 2410 MHz and 2465 MHz to 2520 MHz

Test Distance: 3m
Receiver setup: Frequency Detector RBW VBW Remark
Peak 1MHz 3MHz Peak Value
Above 1GHz
RMS 1MHz 3MHz Average Value
Limit: Frequency Limit (dBuV/m @3m) Remark
54.00 Average Value
Above 1GHz
74.00 Peak Value
Test setup:

Harn Antenna Antenna Tower

}—

llw — 1

Test Procedure:

1. The EUT was placed on the top of a rotating table 1.5meters above the
ground at a 3 meter camber. The table was rotated 360 degrees to
determine the position of the highest radiation.

2. The EUT was set 3 meters away from the interference-receiving
antenna, which was mounted on the top of a variable-height antenna
tower.

3. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the
measurement.

4. For each suspected emission, the EUT was arranged to its worst case
and then the antenna was tuned to heights from 1 meter to 4 meters and
the rota table was turned from 0 degrees to 360 degrees to find the
maximum reading.

5. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of the
EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or
average method as specified and then reported in a data sheet.

Test Instruments:

Refer to section 4.9 for details

Test mode:

Non-hopping mode

Test results:

Pass

JianYan Testing Group Co., Ltd.

TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China

Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700
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GFSK Mode:
Product Name: CALF Speaker Microphone Product Model: C12
Test By: Leo Zhang Test mode: DH5 Tx mode
Test Channel: Lowest channel Polarization: Vertical
Test Voltage: DC5V Environment: Temp:24.5C  Humi.: 47%
90.0 dBu¥/m
80 (‘1‘
Hestl tedd Frequency Bands[PEAK]
70 ‘|
60
50
40
30 _ 3 peak
1
20 it 4 AVG
10
0.0
2360000 2366.00 237200  2378.00 Z384.00 (MHz] 2396.00 240200 Z40800 241400  2420.00
Reading Comect Measure-
No. Mk.  Freq.  Level Factor ~ment Limit Over
MHz dBuV dB dBuv/m dBuvim dB Detector
1 * 2378.000 2274 -0.22 2252 5400 3148 AVG
2 2378.180 31.63 -0.22 31.41 74.00 4259 peak
3 2390.000 29.36 -0.25 2911 74.00 4489 peak
4 2390.000 19.16 -0.25 18.91 54.00 3509 AVG

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700
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Product Name: CALF Speaker Microphone Product Model: C12

Test By: Leo Zhang Test mode: DH5 Tx mode

Test Channel: Lowest channel Polarization: Horizontal

Test Voltage: DC5V Environment: Temp.: 24.5C Humi: 47%

q0.0 dBu¥/m

80
Restifcted Frequency Bands(PEAK)
70
60
50
40
1 3
30 ; i peak
20 AVG
10
0.0
2360.000 2366.00 2372.00 2378.00 2384.00 (MHz) 2396.00 2402.00 2408.00 2414.00 2420.00
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ~ment Limit Over
MHz dBuY dB dBu'/m dBuv/m dB Detector

1 2378.000 31.96 022 31.74 7400 42726 peak

2 * 2378.000 25.64 -0.22 2542 54.00 2858 AVG

3 2390.000 31.76 -0.25 231.51 74.00 4249 peak

4 2390.000 2025 025 20.00 5400 24.00 AN
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 28 of 42
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Product Name: CALF Speaker Microphone Product Model: C12
Test By: Leo Zhang Test mode: DH5 Tx mode
Test Channel: Highest channel Polarization: Vertical
Test Voltage: DC5V Environment: Temp: 24.5C Humi: 47%
q0.0 dBu¥/m
80
Restricted Frequency Bands[PEAK]
70
60
50
;
40
3
30 peak
20 : 4
g AVG
10
0.0
2460.000 2466.00 247200 247800 248400 MHz) 243600 250200 2508.00 2514.00 2520.00
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ~ment Limit Over
MHz dBuV dB dBuv/m dBuvim dB Detector
1 2483500 4536 036 4500 74pgp 2900  peak
2 2483500 2355 036 2319 g54gp 3081  AVG
3 2494 800 31.09 -0.37 30.72 74.00 43.28 peak
4 * 2494 860 19.84 -0.37 19.47 5400 3453 AV

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L

Page 29 of 42



INT

Report No: JYTA-R01-2200046

Product Name: CALF Speaker Microphone Product Model: C12

Test By: Leo Zhang Test mode: DH5 Tx mode

Test Channel: Highest channel Polarization: Horizontal

Test Voltage: DC5V Environment: Temp:24.5°C  Humi: 47%

qo.0 dBu¥/m

80
Restricted Frequency Bands[PEAK]
70 '
[
60
50
40
3
30 . peak
20 |
AVG
10
0.0
2460.000 2466.00 247200  2478.00 2484.00 (MHz) 2436.00 250200 250800 2514.00  2520.00
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ~ment Limit Over
MHz dBuy dB dBuhvim dBu¥/m dB Detector
1 2483500 4853 036 4817 7400 o583  beak
2 2483500 25.15 036 2479 5400 2991 AVG
3 2494 740 33.94 -0.37 33.57 74.00 4043 peak
4 * 2494 800 2075 037 20.38 00 3362 AVG

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd.

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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mw/4-DQPSK mode

Product Name:

CALF Speaker Microphone

Product Model:

Ci12

Test By: Leo Zhang Test mode: 2DH5 Tx mode
Test Channel: Lowest channel Polarization: Vertical
Test Voltage: DC5V Environment: Temp:24.5C  Humi: 47%
90.0 dBu¥/m
80
Restijctdd Frequency Bands[PEAK)
70
60
50
40
30 peak
20 AVG
10
0.0
2360000 236600 237200  2378.00 738400  [MHz) 7396.00 740200 240800 241400  7420.00
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ~ment Limit Over
MHz dBuv dB dBuv/m dBuvim dB Detector
1 2378.000 30.50 -0.22 30.28 7400 4372 peak
2 * 2378120 21.69 -0.22 21.47 5400 3253 AVG
3 2390.000 19.68 -0.25 19.43 5400 3457 AVG
4 2390.000 30.09 -0.25 2984 7400 4416 peak

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700
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Page 31 of 42



'
J‘ I Report No: JYTA-R01-2200046

Product Name: CALF Speaker Microphone Product Model: C12

Test By: Leo Zhang Test mode: 2DH5 Tx mode

Test Channel: Lowest channel Polarization: Horizontal

Test Voltage: DC5V Environment: Temp:24.5°C  Humi: 47%

qo.0 dBu¥/m

80
Restijcteld Frequency Bands[PEAK]
70
60
50
40
2 3
30 peak
1
20 " 3 AVE
10
0.0
2360.000 236600 237200  2378.00 2384.00 MHz) 2396.00  2402.00 2408.00 241400  2420.00
Reading Comect Measure-
No. Mk Freq.  Level Factor ment Limit Over
MHz dBuv dB dBu'im dBuvim dB Detector
1 % 2377.940 23.98 022 23.76 5400 30.24 AV
2 2378.000 32.28 022 32.06 74.00 41.94 peak
3 2390.000 31.34 -0.25 21.09 74.00 4291 peak
4 2390.000 19.95 -0.25 19.70 5400 34.30 AVG
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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Product Name: CALF Speaker Microphone Product Model: C12

Test By: Leo Zhang Test mode: 2DH5 Tx mode

Test Channel: Highest channel Polarization: Vertical

Test Voltage: DC5V Environment: Temp:24.5°C  Humi: 47%

q0.0 dBu¥Y/m

80
Restricted Frequency Bands[PEAK)
70
60
50
40
30 peak
20
AVG
10
0.0
2460.000 246600 247200  2478.00 2484.00 MHz) 249600  2502.00 7508.00 251400  2520.00
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ment Limit  Over
MHz dBuV dB ﬁBqu dBuv/m dB Detector
1 * 2483.580 44 91 -0.36 44 55 74.00 2945 peak
2 2483 .640 2313 -0.36 2277 54 00 31.23 AVG
3 2488 860 2022 -0.36 19.86 54 00 234.14 AVG
4 2489100 33.66 -0.36 33.30 74.00 40.70 peak
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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Product Name:

CALF Speaker Microphone

Product Model:

C12

Test By:

Leo Zhang

Test mode:

2DH5 Tx mode

Test Channel:

Highest channel

Polarization:

Horizontal

Test Voltage: DC5V Environment: Temp:24.5°C  Humi: 47%
q0.0 dBu¥Y/m
80
Restricted Frequency Bands[PEAK)
70
60
50
40
30 peak
20
AVG
10
0.0
2460.000 2466.00 247200  2478.00 2484 .00 MHz) 2436.00 2502.00 2508.00 2514.00 2520.00
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ment Limit Over
MHz dBuY dB dBu'fm dBu\v/m dB Detector
1 * 2483760 4593 -0.36 45 57 74.00 2843 peak
2 2483 820 24 24 -0.36 23.88 5400 3012 AVG
3 2494 680 33.12 -0.37 3275 7400 4125 peak
4 2494 860  20.62 -0.37 20.25 54.00 33.75 AVG
Remark:
1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700
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5.10 Spurious Emission
5.10.1 Conducted Emission Method
Test Requirement: FCC Partl5 C Section 15.247 (d)

Limit: In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement.

Test setup: Specirum Analyzer

[ o e
A ooo
[ e e

~ S E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 4.9 for details
Test mode: Non-hopping mode
Test results: Pass
JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 35 of 42
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Test plot as follows:

Report No: JYTA-R01-2200046

GFSK
Lowest Channel

Middle channel

Spectrum I Spectrum |
Ref Level 20,00 dim  Offset 7,85 dB & RBW 100 krz Ref Level 20,00 dém  Offset 7.3 db @ RBW 100 kHz
o At 30de SWT 18.9us @ VBW 300 kHz Mode Auto FFT lo At 20de SWT 265ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 100/100 SGL Count 10/10
[® 1Pk Max (@ 1Pk Max
m1[1]) -2.86 dBm| mi[1] 39.32 dBm|
2.4019882500 GHz 10 2.402070 GHz
10 M2[1] -41.86 dBm
0 d L 4.803423 GHz
o . 10d
’_’__,,—./!\,—.‘_‘
20dB
-10 dém 20 1 -22.857d
-30
20 / via
-30
-40 dem
=70 di
-50
Start 30.0 MHz 30001 pts Stop 26.5 GHz
&0d Marker
Type | Ref | Tre | X-value | v-value | _Function__| Function Result |
ML 1 2.40207 GHz -3.32 dBm
-70 dem M2 1 4.803423 GHz -41.86 dBm
M3 1| 4.803423 GHz -41.86 dBm
M4 1 7.025139 GHz -47.18 dBm
CF 2.402 GHz 30001 pts Span 1.5 MHz M5 | 1| 9.503613 GHz -48.31 dBm
—
J - ( ) J
12:43:41

Spectrum | o
m
Ref Level 20.00 dBm  Offset 7.0 db & RBW 100 kHz Spectru v
lo At 30dB  SWT 1B.0 s @ VBW 300 kHz Mode Auto FFT Ref Level 20.00 dém  Offset 7.86 db & RBW 100 kHz
SGL Count 100/100 lo att 30dE SWT 265ms @ VBW 300 kHz Mode Auto Sweep
(@ 19k Max SGL Count 10/10
M1[1] -2.70 dBm| [@ 1k Max
2.4410457980 GHz M1[1] 3.45 dBm|
10 dam 10 dBm 2.440900 GHz
M2[1] -42.06 dBm)
o d M1 0 di 143 4.881951 GHz
’_/__,J_\_‘ 10 db:
-10 .
\\ B e 2 700 der
-20 dem -30 dB
40 Lo
0d dBm v T T
S0 dBm.
dBr
-50 dem od
60 Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
70 M1 i 2,4409 GHz -3.45 dém |
M2 1 4.881951 GHz -42.06 dBm
M3 1 4.881951 GHz -42.06 dém
CF 2.441 GHz 30001 pts Span 1.5 MHz M4 1 7.341014 GHz -48.22 dém
= M5 1 0.962426 GHz | -46.76 dBm
L J

Highest Channel

Spectrum I k2 Spectrum
Ref Level 20.00 dém  Offset 7.96 db & RBW 100 kHz Ref Level 20.00 dém  Offset 7,86 dB & RBW 100 kHz
o att 30de SWT 189 ps @ VBW 300 kHz  Mode Auto FFT lo At 30de SWT 265ms @ VBW 200 kHz  Mode Auto Sweep
SGL Count 100/100 SGL Count 10/10
(@ 17K Max (@ 1Fk Max
M1[1] -2.10 dBm| M1[1] 2.17 dBm)|
2.4798732540 GHz 10 2.479720 GHz|
10 " M2(1] -41.78 dBm
0 d8 4.959596 GHz,
o M1
= 1 ] -i0d
-10 dBm 200Bm—g1 25,100 der
-30
20 M3
40 dBm i e
-
-30 -50 dam.
0
=70 di
-s0
Start 30.0 MHz 30001 pts Stop 26.5 GHz
&0d Marker
Type | Ref | Tre | X-value | v-value | _Function__| Function Result |
ML 1 2,47972 GHz -2.17 dém
-70 dem ] 1 4.959596 GHz -41.78 dBm
M3 1| 4.959596 GHz -41.78 dBm
M4 1 7.356014 GHz -47.45 dBm
CF 2.48 GHz 30001 pts Span 1.5 MHz M5 1 10.099188 GHz | -47.57 dBm
—
L )i [

JianYan Testing Group Co., Ltd.
No.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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mw/4-DQPSK
Lowest Channel

Spectrum I = L
Ref Level 20,00 dim  Offset 7,85 dB & RBW 100 krz Ref Level 20,00 dém  Offset 7.3 db @ RBW 100 kHz
o At 30de SWT 189 ps @ VBW 200 kHz  Mode Auto FFT lo At 30de SWT 265ms @ VBW 200 kHz Mode Auto Sweep
SGL Count 100/100 SGL Count 10/10
@19k Max (@ 1Pk Max
m1[1]) -3.71 dBm| mi[1] 5.76 dBm|
2.4022015930 GHz 10 2.402070 GHz|
10 M2[1] -41.77 dBm
0 di -t 4.803423 GHz,
0 104
._—\J_,/-—-\__/’—“_\/JI\_/—-'—__ P
-10 dém e 20 d8
20
-3
40 dem
=70 di
-s0
Start 30.0 MHz 30001 pts Stop 26.5 GHz
&0d Marker
Type | Ref | Tre | X-value | v-value | _Function__| Function Result |
ML 2.40207 GHz -5.76 dBm
-70 dem ] 4.903423 GHz -41.77 dBm
M3 4.803423 GHz -41.77 dBm
M4 7.034844 GHz -46.58 dBm
CF 2.402 GHz 30001 pts Span 1.5 MHz M5 9.457732 GHz | -47.18 dBm
—
L [ _]

Highest

Channel

Spectrum | o Spectru L
Ref Level 20.00 dBm  Offset 7.86 dB & RBW 100 kHz Ref Level 20.00 dBm  Offset 7.86 0B w RBW 100 khz
lo At 30dE BWT 180 s @ VBW 300 kHz Mode Auto FFT S DB SWT 265ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 100/100 SGL Count 10/10
(@ 17k Max [@ 1Pk Max
M1[1] -3.07 dBm M1[1] 5.68 dBm
2.4409880500 GHz 10 dBm 2.440900 GHz
10 dm m2[1] -42.27 dBm
0 dBm—nt 1.881951 GHz
o /—\/H! e
P~
/__/——k—"‘\\/ " -20 dBrr
-10 1 -23.073 dey
30 da
-20 dem Mz
/ 20 dBrr i - o
E 50 dBm
Brm
“a0
70d
-50 dem
Start 30.0 MHz 30001 pts Stop 26.5 GHz
60 Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.4400 GHz -5.68 dbm |
70 M2 1 4.881951 GHz -42.27 dBm
M3 1 4.881951 GHz -42.27 dém
M4 1 7.287192 GHz -47.74 dBm
CF 2.441 GHz 30001 pts Span 1.5 MHz MS 1 9.937721 GHz | -47.97 dém
—
] ] wa

Spectrum I k2 Spectrur | k=
Ref Level 20.00 dém  Offset 7.86 dB & RBW 100 kHz Ref Level 20.00 dém  Offset 7.86 dB & RBW 100 kHz
o Att 30dE SWT 18.9ps @ VBW 300 kHz  Mode Auto FFT lo At 30dB 8WT 265ms @ VBW 300 kHz Made Auto Sweep
SGL Count 100/100 SGL Count 10710
@ 1Pk Max @ 1Pk Max
M1[1] -2.81 dBm M1[1] 5.99 dBm)|
2.4799854000 GHz 10 dBm 2.480600 GHz
10 dBm M2(1] -40.34 dBm
0 d - 4.960479 GHz
A1)
0 dem n/’“\__h 10d
— S P R B
-10di — ] = 1 228054
-30 dBm
-20 dBmm
s
~40d
70dB
-50 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
&0d Marker
Type | Ref | Trc | X-value | y-value | _Function__| Function Result |
ML 1 2.4806 GHz -5.99 dBm
70 d Mz 1 4.560479 GHz -40.34 dBm
M3 1 4.960479 GHz -40.34 dBm
M4 1 7.611008 GHz -47.76 dém
CF 2.48 GHz 30001 pts Span 1.5 MHz M5 1| 9.911251 GHz | -47.08 dBm
—
L ) J L L J [
Date: 1 Date: 18
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5.10.2 Radiated Emission Method

Test Requirement:

FCC Part15 C Section 15.209

Test Frequency Range:

9kHz to 25GHz

TestDistance: 3m
Receiver setup: Frequency Detector RBW VBW Remark
30MHz-1GHz | Quasi-peak | 120kHz 300kHz | Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz
RMS 1MHz 3MHz Average Value
Limit: Frequency Limit (dBuV/m @3m) Remark
30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value
216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
54.0 Average Value
Above 1GHz
74.0 Peak Value
Test setup: Below 1GHz
E TT Antenna Tower
see-m 3m <J: ........ Search
BUT v ‘ // Antenna
4m /
RF Test
'? —_ L Receiver
v iV ' I !
Turn 0.8m ¢ Im \
Table
e s [ 158
| |

Ground Plane

Above 1GHz

; P I ]
S

AET)| EVT

= \f
o> I (Tumtable) | .

Horn Antenna

m
L A |
Ground Refersnce Plane

Test Receiver [t

Antenna Tower

Test Procedure:

1. The EUT was placed on the top of a rotating table 0.8m(below
1GHz)/1.5m(above 1GHz) above the groundat a 3 meter chamber.The
table was rotated 360 degrees todetermine the position of the highest

radiation.

2. The EUT was set 3 meters away from the interference-receiving
antenna, whichwas mounted on the top of a variable-height antenna
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tower.

3. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the
measurement.

4. For each suspected emission, the EUT was arranged to its worst case
and thenthe antenna was tuned to heights from 1 meter to 4 meters and
the rotatablewas turned from O degrees to 360 degrees to find the
maximum reading.

5. The test-receiver system was set to Peak Detect Function and
SpecifiedBandwidth with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of the
EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or
average method as specified and then reported in a data sheet.

Test Instruments:

Refer to section 4.9 for details

Test mode:

Non-hopping mode

Test results:

Pass

Remark:

1. Pre-scan all kind of the place mode (X-axis, Y-axis, Z-axis), and found
the Y-axis is the worst case.

2. 9 kHz to 30 MHz is noise floor, so only shows the data of above 30MHz
in this report.
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Measurement Data(worst case):

Below 1GHz:
Product Name: CALF Speaker Microphone Product Model: C12
Test By: Leo Zhang Test mode: BT Tx mode
Test Frequency: 30 MHz ~ 1 GHz Polarization: Vertical
Test Voltage: DC5V Environment: Temp: 23.5C Humi: 46%
70.0 dBu¥/m
60

FCC Part 15C Below 1GHz Radiation

“ [
P T e —

30

b
N ; HWWW
3
10 2

) l]3lZI.IZIIZIlZI 127.00 224 00 321.00 418.00 515.00 612.00 709.00 806.00 1000.000 MHz
Reading Commect Measure-
Mo. Mk.  Freq.  Level Factor ment Limit ~ Ower
MHz dBuV dB dBuWm dBu\im dBE Detector

1 76.5600 29.86 -17.71 12.15 40.00 -2785 QP

2 113.4200 24 15 -16.09 8.06 4350 -3544 QP

3 1997500 26.18 -14.33 11.85 4350 -3165 QP

4 2201200 30.92 -13.66 17.26 45.00 -2874 QP

5 3995700 26.73 -EI|.53 18.20 45.00 -27.80 QP

6 * 7497400 23.38 -2.09 21.29 46.00 -2471 QP
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
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Product Name: CALF Speaker Microphone Product Model: C12

Test By: Leo Zhang Test mode: BT Tx mode

Test Frequency: 30 MHz ~ 1 GHz Polarization: Horizontal

Test Voltage: DC5V Environment: Temp: 23.5C Humi: 46%
70.0 dBu¥/m

60

FCC Part 15C Below 1GHz Radiation

2 [

4l]—|—|

30

30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz

Reading Comect Measure-
Mo, ME. Freq. Level Factor mient Limit Ower

MHz dBuV dB dBuvim B\ im dBE Detector
523100 23.11 -15.29 7.82 4000 -3218 QP
106.6300 2261 -15.79 6.82 4350 -3668 QP
199.7500 27.79 -14.33 13.46 4350 -3004 QP
300.6300 25.85 -11.10 14.75 46.00 -31.25 QP
485.9000 2413 -6.87 17.26 46.00 -28.74 QP
* 8302500 21.83 I-EI_EE 2118 46.00 -2482 QP

| R ) L] P3| =i

Remark:
1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Above 1GHz(worst case):

Test channel: Lowest channel

Detector: PeakValue

Correct

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

Frequency Read Level Factor Level Limit Line Over Limit Polarization
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB)

4804.00 35.92 7.66 4358 74.00 -30.42 Vertical
4804.00 41.55 7.66 49.21 74.00 -24.79 Horizontal
Detector: AverageValue

t
Frequency Read Level E;é:grc Level Limit Line Over Limit Polarization
(MHz) (dBuVv) (dB) (dBuVv/m) (dBuVv/m) (dB)

4804.00 22.42 7.66 30.16 54.00 -23.92 Vertical
4804.00 24.90 7.66 32.56 54.00 -21.44 Horizontal
Test channel: Middle channel
Detector: PeakValue

Correct
Frequency Read Level Factor Level Limit Line Over Limit Polarization
(MHz) (dBuVv) (dB) (dBuVv/m) (dBuVv/m) (dB)

4882.00 43.13 7.86 50.99 74.00 -23.01 Vertical
4882.00 42.81 7.86 50.67 74.00 -19.94 Horizontal
Detector: AverageValue

Correct
Frequency Read Level Factor Level Limit Line Over Limit Polarization
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB)

4884.00 26.65 7.86 3451 54.00 -19.49 Vertical
4884.00 26.20 7.86 34.06 54.00 -19.94 Horizontal
Test channel: Highest channel
Detector: PeakValue

Correct s o
Frequency Read Level Factor Level Limit Line Over Limit Polarization
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)

4960.00 40.33 8.32 48.65 74.00 -25.35 Vertical
4960.00 37.83 8.32 46.15 74.00 -27.85 Horizontal
Detector: AverageValue
Frequency Read Level lga?ggft Level Limit Line Over Limit Polarization

(MHz) (dBuVv) (dB) (dBuVv/m) (dBuVv/m) (dB)
4960.00 24.66 8.32 32.98 54.00 -21.02 Vertical
4960.00 23.04 8.32 31.36 54.00 -22.64 Horizontal
Remark:
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