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1. General Information
1.1. EUT Description
EUT TYPE weevveeeeieeeieeee : IROCK BLUETOOTH SREAKER / SPEAKERPHONE
FCCID oo, : 2AD3F2014ZLBTS5
Frequency Range.................. :  The frequency range used is 2402MHz - 2480MHz (79 channels, at
intervals of IMHz);
The frequency block is 2400MHz to 2483.5MHz.
Modulation Type .................. : Bluetooth: FHSS (GFSK(1Mbps), 1/4-DQPSK(EDR 2Mbps),
8-DPSK(EDR 3Mbps))
Antenna Type.....cccceeuvveeennnnee. : PCB Antenna
Antenna Gain..........cccceue.e. : -1dB1
Note 1: The EUT is a IROCK BLUETOOTH SREAKER / SPEAKERPHONE, it contains Bluetooth
Module operating at 2.4GHz ISM band; the frequencies allocated for the Bluetooth Module
is F(MHz)=2402+1*n (0<=n<=78). The lowest, middle, highest channel numbers of the
Bluetooth Module used and tested in this report are separately 0 (2402MHz), 39 (2441MHz)
and 78 (2480MHz).
Note 2: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.
Note 3: a. When power on, the EUT will scan the whole frequency until a Connection command
from the other BT devices.
b. When receiving the signal from the other BT devices, The EUT transmit are sponse signal.
c. The other devices receive the response signal and recognize it, then send a connection
command to establish the connection.
d. After the connection establish successfully, the data transmission is beginning. At the
same time, the both devices will shift frequencies in synchronization per a same pseudo
randomly ordered list of hopping frequencies, the hopping rate is1600 times per second. This
device conforms to the criteria in FCC Public Notice DA 00-705.
e. The bandwidth of the receiver, which is set to a fixed width by the software.
Note 4: Bluetooth signal has 9 packages DH1, DH3, DHS, 3DHI1, 3DH3, 3DHS, SDH1, 5DH3,

SDHS, DHS package is largest, we are testing DHS in the document.

Note5: The antenna of EUT is designed with permanent attachment and no consideration of

replacement, it is printed on the circuit board with a maximum gain of -1dBi, and it is used
to radiate the RF emissions.

Note 6: The EUT was programmed to be in continuously transmitting mode.
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1.2.  Support Equipment
Equipment type Manufacturer Model FCC ID/Doc
Notebook ASUS AS53S FCC DOC approved
1.3.  Test Standards and Results

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart C (Bluetooth,
2.4GHz ISM band radiators) for the EUT FCC ID Certification:

No. Identity Document Title
{ 47 CFR Part 15 Radio F Devi
adio Frequency Devices
Subpart C 2012 queney
American National Standard for Testing
2 ANSI€63.10 2009 Unlicensed Wireless Devices

Test detailed items/section required by FCC rules and results are as below:

No. | Section in CFR 47 Description Result
1 15.203 Antenna Requirement PASS
2 15.247(a) Number of Hopping Frequency PASS
3 15.247(b) Peak Output Power PASS
4 15.247(a) 20dB Bandwidth PASS
5 15.247(a) Carrier Frequency Separation PASS
6 15.247(a) Time of Occupancy (Dwell time) | PASS
7 15.247(d) Conducted Spurious Emission PASS
8 15.247(d) Band Edge PASS
9 15.207 Conducted Emission PASS
10 | 15.209 Radiated Emission PASS
15.247(¢c)

Note 1: The tests were performed according to the method of measurements prescribed in
DA-00-705.

Note 2: The test of Radiated Emission was performed according to the method of measurements
prescribed in ANSI C63.10 2009.
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1.4. Facilities and Accreditations

1.4.1. Facilities

1.4.2.

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

Shenzhen BCTC Technology Co., Ltd.
Add. : No.101,Yousong Road,Longhua New District, Shenzhen,China

FCC Registered No.: 187086

Test Location

All tests were performed at:

Shenzhen BCTC Technology Co., Ltd.
No.101,Yousong Road,Longhua New District, Shenzhen,China

1.4.3. Test Environment Conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C):

15-35

Relative Humidity (%):

30 -60

Atmospheric Pressure (kPa):

86KPa-106KPa

1.4.4. Test Instruments list

Cal. D
Description Manufacturer Model Serial No. Cal. Date j)ateue
Test Receiver R&S ESPI 10318 2014.06.07 | 2015.06.06
Spectrum R&S FSEM 848597/001 | 2014.07.03 | 2015.07.02
Analyzer
510804
Spectrum Agilent paso7p | Y4 2014.07.06 | 2015.07.05
Analyzer 0
Bilog Antenna TESEQ CBL6111D 31216 2014.07.06 | 2015.07.05
3002 Coaxial Anritsu MP59B 620026441 | 1140607 | 2015.06.06
Switch 6
Spectrum ADVANTES R3132 150900201 | 2014.06.07 | 2015.06.06
Analyzer T
Horn Antenna EM EM'AEI'IOB 2011071402 | 2014.07.06 | 2015.07.05
Horn Ant Schwarzbeck | BBHA 9170 9170-181 2014.07.06 | 2015.07.05
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Description Manufacturer Model Serial No. Cal. Date C%a];ue
Amplifier EM EM-30180 060538 | 2014.12.22 | 2015.12.21
Loop Antenna ARA PLA-1030/B 1029 2014.06.08 | 2015.06.07
Power Meter R&S NRVS 100696 | 2014.07.06 | 2015.07.05
;’Z:er R&S URV5-Z4 03950';619' 2014.07.06 | 2015.07.05
RF cables R&S RS001 20150105 | 2014.07.06 | 2015.07.05
Coaxial Cable BCTC BCTCOI 20150106 | 2014.07.06 | 2015.07.05
Test Receiver R&S ESCI 101160 | 2014.06.06 | 2015.06.05
LISN R&S ENV216 101313 | 2014.08.24 | 2015.08.23
LISN EMCO 3816/2 00042990 | 2014.08.24 | 2015.08.23
502&’;‘?&1 Anritsu MPS9B | 6200264417 | 2014.07.06 | 2015.07.05
PaSSi;fozzltage R&S ESH2-73 100196 | 2014.06.07 | 2015.06.06
Absorbing clamp R&S MOS-21 100423 | 2014.06.08 | 2015.06.07
RF cables R&S RS002 20150107 | 2014.06.07 | 2015.06.06
Coaxial Cable BCTC BCTC02 20150108 | 2014.06.07 | 2015.06.06

1.4.5. Measurement Unertainty

The reported uncertainty of measurement y=U, where expended uncertainty U is based on a

standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of

approximately 95 %.

No. Item Uncertainty

1 Conducted Emission Test +1.38dB

2 Temperature +0.5C

3 Humidity +2.0%

4 RF power, conducted +0.16dB

5 Spurious emissions, conducted +0.21 dB

6 All emissions, radiated(<1G) +4.68 dB

7 All emissions, radiated(>1G) +4.89 dB
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2. 47 CFR Part 15C Requirements
2.1. Antenna requirement

2.1.1. Applicable Standard

According to FCC 15.203, 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 shall be
considered sufficient to comply with the provisions of this section.

And according to FCC 47 CFR Section 15.247(c), if transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

2.1.2. Antenna Information
Antenna Category: Internal antenna

An Internal antenna was soldered to the antenna port of EUT via an adaptor cable, can’t be removed.

Antenna General Information:

No. EUT Model Ant. Cat. Ant. Type Gain(dBi)
IROCK BLUETOOTH SREAKER /
1 Internal PCB -1
SPEAKERPHONE

2.1.3. Result: comply

The EUT has a permanently and irreplaceable attached antenna. Please refer to the EUT internal
photos.

Page 8 of 72




LN

128 it 4k A1 Report No:UNI-15021503

2.2. Number of Hopping Frequency
2.2.1. Requirement

According to FCC §15.247(a)(1)(iii), frequency hopping systems operating in the 2400MHz to
2483.5MHz bands shall use at least 15 hopping frequencies.

2.2.2. Test Description

Test Setup:
EUT~
Spectrum o
Analvzere X computer
™,
(Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is connected to the Spectrum
Analyzer (SA), the path loss as the factor is calibrated to correct the reading. During the
measurement, the Bluetooth Module of the EUT is activated and controlled by the PC, and is set to
operate under test mode transmitting 339 bytes DHS packages at maximum power.

2.2.3. Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
Span = the frequency band of operation

RBW > 1% of the span

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize

2.2.4. Test Result

The Bluetooth Module operates at hopping-on test mode; the frequencies number employed is
counted to verify the Module’s using the number of hopping frequency.
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A. Test Verdict:
Test Mode Bl;s(e:gl(eMngZ) Measl;llrle;;lbiil:nnel Min. Limit Refer to Plot Verdict
GFSK 2400 - 2483.5 79 15 Plot A PASS
n/4-DQPSK | 2400 - 2483.5 79 15 Plot B PASS
8-DPSK 2400 - 2483.5 79 15 Plot C PASS
Test Plots:

RBW 100 XkH=z Delta 2 [T1 ]
VEW 100 kH=z

Att 30 dB

SWT 10 ms

7e.

0.07 dB
400000000 MHZ

Marker

1 [Tl

| I

2

.40180@)00 GHz
il

o6 dBm

Center 2.441 GHz 10 MHz/ Span 100 MH=z

(Plot A: GFSK)
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® EBW 100 kHz Delta 2 [T1 ]
VBW 100 kHz ~0.98 4B
Ref 15 dBm Att 30 dB SWT 10 ms 78.200000000 MHEz
Offpet 0. dB Marker| 1 [T1
10 70 ofm
1, 2l 402008p00 GHz
-0 ]
Zx5
10
—20
30
-40

&0

|70

—280

Center 2.441 GH=z 10 MHEHz/ Span 100 MH=z

(Plot B: n/4-DQPSK)
® RBW 100 kH=z Delta 2 [T1 1]
WVBW 100 kH=z -1.12 dB
Ref 15 dBm Att 30 dB SWT 10 ms 78.182000000 MH=Z
Offpet 0.3 dB Marker| 1 [T1
10 Lo oEm
1 2-402018p00 GHz

o \
o=

F-10

-20

30

o

Center 2.441 GHz 10 MH=z/ Span 100 MH=z

(Plot C: 8- DPSK)

Page 11 of 72



LN

128 it 4k A1 Report No:UNI-15021503

2.3.  Peak Output Power

2.3.1. Requirement

According to FCC §15.247(b)(1), for frequency hopping systems that operates in the 2400MHz to
2483.5MHz band employing at least 75 hopping channels, the maximum peak output power of the

intentional radiator shall not exceed 1Watt. For all other frequency hopping systems in the 2400MHz
to 2483.5MHz band, it is 0.125Watts.

2.3.2. Test Description

Test Setup:
EUT«
Spectrum o
Analyzere \ computer
™,
(Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is connected to the Spectrum
Analyzer (SA), the path loss as the factor is calibrated to correct the reading. During the
measurement, the Bluetooth Module of the EUT is activated and controlled by the PC, and is set to
operate under test mode transmitting 339 bytes DH5 packages at maximum power.

2.3.3. Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest, middle and highest channels
are selected to perform testing to verify the conducted RF output peak power of the Module. The
lowest, middle and highest channel were tested by Spectrum Analyzer.
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2.3.3.1. GFSK Mode

A. Test Verdict:

Measured Output .
Limit Refer to .
Channel | Frequency (MHz) Peak Power Verdict
(dBm) Plot
(dBm)
0 2402 3.40 Plot Al PASS
39 2441 3.54 30 Plot A2 PASS
78 2480 3.47 Plot A3 PASS
Test Plots:
® RBW 3 MHZ Marker 1 [T1 ]
VBW 3 MHZz 3.40 dBm
Ref 15 dBm Att 30 dB SWT 2.5 ms 2.401960000 GH=z
offget 0. dB
i
]

WL o
‘

80

Center 2.402 GH=z 2 MHz/ Span 20 MH=z

Plot A1l: GFSK
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®

Ref

15 dBm

Attt 30

REW 3 MHzZ
YVBW 3 MHzZ
dB SWT 2.5 ms

Marker 1 [T1 ]

3.54 dBm
2.441160000 GHz

10

Off

et

Pl

-30

--60

Center 2.441 GH=z

Ref

15 dBm

2 MHzZ/

Plot A2: GFSK

Attt 30

REW 3 MH=zZ
VBW 3 MHzZ
dB SWT 2.5 ms

Span 20 MH=z

Marker 1 [T1 ]

3.47 dBm
2.479960000 GHz

10

off

—

/

AN

F-20

--60

70

Center 2.48 GHz

2 MH=z/

Plot A3: GFSK

Span 20 MH=z
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2.3.3.2. n/4-DQPSK Mode

A. Test Verdict:

Measured Output Limit
Channel | Frequency (MHz) Peak Power (dBm) Refer to Plot Verdict
(dBm)
0 2402 2.71 Plot B1 PASS
39 2441 2.99 30 Plot B2 PASS
78 2480 2.63 Plot B3 PASS
Test Plots:
® RBW 3 MHZz Marker 1 [T1 ]
VBW 3 MH=z Z2.71 dBm
Ref 15 dBm Att 30 4dB SWT 2.5 ms 2.401240000 GHz
offpet O dB
1
o P S
=R

10

30

- 50

70

80

Center 2.402 GHz

Plot B1:7/4-DQPSK

2 MHz/

Span 20 MH=z
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® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MH=z 2.99 dBm
Ref 15 dBm Att 30 dB SWT 2.5 ms 2.440720000 GHz

Cffgpet  O. dB

10

oz |- o
‘

1/ AN

— &0
70
F-80
Center 2.441 GHz 2 MH=z/ Span 20 MH=z
Plot B2: n/4-DQPSK
@ RBW 3 MHz Marker 1 [T1 ]
VBW 3 MH=z 2.63 dBm
Ref 15 dBm Att 30 dB SWT 2.5 mg 2.480040000 GH=z
Offget 0. dB
10

'L._\
o

|/ AN
S \

Center 2.48 GHz 2 MH=z/ Span 20 MH=z

Plot B3: n/4-DQPSK
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2.3.3.3. 8-DPSK Mode

A. Test Verdict:

Measured Output .
Limit Refer to )
Channel | Frequency (MHz) Peak Power Verdict
(dBm) Plot
(dBm)
0 2402 2.59 Plot C1 PASS
39 2441 2.92 30 Plot C2 PASS
78 2480 2.64 Plot C3 PASS
Test Plots:
® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MH=z 2.59 dBm
Ref 15 dBm Attt 30 dB SWT 2.5 ms 2.401520000 GHz
Offyset O B
il
I/J,F!—_‘\\

W | -
‘

Center 2.402 GH:z 2 MH=z/ Span 20 MHz

Plot C1: 8-DPSK
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REW 3 MH=z
VBW 3 MH=z
SWT 2.5 ms

®

Fef 15 dBm Att 30

Marker 1 [T1 ]
2.82 dBm

2.441080000 GEH=z

offget O
10

.

AN

- 20

-60

70

80

Center 2.441 GH=z 2 MHz/

Plot C2: 8-DPSK

REW 3 MH=z
VBW 3 MH=z

Ref 15 dBm Att 30 dB SWT 2.5 m=

Span 20 MHz

Marker 1 [T1 ]
2.64 dBm
2.479840000 GH=z

Ooff
10

F-10

60

Center 2.48 GH=z 2 MHz/

Plot C3: 8-DPSK

Span 20 MH=z
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2.4. 20dB Bandwidth
2.4.1. Definition

According to FCC §15.247(a)(1), the 20dB bandwidth is known as the 99% emission bandwidth, or
20dB bandwidth (10*log1% = 20dB) taking the total RF output power.

2.4.2. Test Description

Test Setup:
EUT«
Spectrum o
Analvzere X computer
N\
(Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is connected to the Spectrum
Analyzer (SA), the path loss as the factor is calibrated to correct the reading. During the
measurement, the Bluetooth Module of the EUT is activated and controlled by the PC, and is set to
operate under test mode transmitting 339 bytes DHS packages at maximum power.

2.4.1. Test Procedure

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel

RBW > 1% of the 20 dB bandwidth

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold
2.4.2. Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest, middle and highest channels
are selected to perform testing to record the 20dB bandwidth of the Module.

2.4.2.1. GFSK Mode
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A. Test Verdict:

The maximum 20dB bandwidth measured is 1.110MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.104 Plot A
39 2441 1.104 Plot B
78 2480 1.110 Plot C
Test Plots:
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 3.62 dBm
Ref 15 dBm Att 30 dB SWT 2.5 ms 2.401844000 GHz
Cfffet 0.5 dB nde [TRL] 20k00 dB
10 BW T T0Z00T U0 FHz
/%\/ Temp 1 [T1 ndB]
16|14 dBm
B Ea 2|.a01454b00 GEz
Temp 2| [T1 ndB]
10 / \ —1&al 38 dRm

s8]

. 402558000 GH=z

T S

A [N
Ve \

Center 2.402 GH=z 300 kH=z/ Span 3 MH=z

(Plot A: Channel = 2402 @ GFSK)
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® EBW 100 kHz M™Marker 1 [T1 ]

VEW 300 kHz 3.85 dBm

Ref 15 dBm Att 30 dB SWT 2.5 ms 2,440838000 GHz

Offket 0.% dB nds [T[L] zoloo ds

10 TW I I04000p00 MOz
: Termp 1| [T1 ndB]

. /'\/_“/\ ~16L00 dBm

== \ 2| ag04s4bo0 cEZ
Temp 2| [T1 ndB]

10 Wl ha 16|20 dBm

I

. 441558000 GHz

T ~

e N
e N

L <o
70
L g0
Center 2.441 GH=z 300 kH=z/ Span 3 MH=z
(Plot B: Channel = 2441 @ GFSK)
<é§> RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 3.74 dBm
Ref 15 dBm Att 30 dB SWI 2.5 ms 2.479844000 GHz
offfet 0.5 dB nde [T[L] 20L00 dB
10 . BW T TIT0000000 MHz
Temp 1| [T1 ndB]
] \ 2l 47944800 GHz
Temp 2| [Tl ndB]
10 ~ M —16[ 15 dRm

T \\“§%‘ 2. 480558000 GHz

Y [y

- 50

—-60

--"70

F-80

Center 2.48 GHz 300 kHz/ Span 3 MH=z

(Plot C: Channel = 2480 @ GFSK)
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2.4.2.2. n/4-DQPSK Mode

A. Test Verdict:

The maximum 20dB bandwidth measured is 1.290MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.284 Plot D
39 2441 1.290 PlotE
78 2480 1.284 Plot F
Test Plots:
® RBW 100 kHz Marker 1 [T1 ]
YVBW 300 kH=z 2.74 dBm
Ref 15 dBm Att 30 dB SWT 2.5 m=s Z2.401838000 GH=z
COffpet 0. dB ndB [TL] 2o0f00 dB
10 EW T 294000000 HMEZ
1 Temp 1| [T1 ndB]
/'\/—“\/\ -17}120 dBm

-0
= / 2|lan1s82ho0 GEz
/—\ Temp 2| [T1 ndpl
17|47 ABm
/ \%2 2|.4nze36p00 GEz

—-70

80

Center 2.402 GH=z 300 kH=z/ Span 3 MH:=z

(Plot D: Channel = 2402 @n/4-DQPSK)
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@ EBW 100 kHz Marker 1 [T1 ]

VEW 300 kHz 3.07 dBm

Ref 15 dBm Att 30 dB SWT 2.5 ms 2.440844000 GEz

Offket 0.5 dB ndb [T[] 20L00 dB

10 EW I 29000000 FMEZ
1 Temp 1| [T1 ndp]

. /'\,/v-\/'\ 17} 00 dBm

T / \ 2| 440346p00 GEZ
/\/ /\ Temp 2| [T1 ndp]

|15 —1al86 dRm

. \%2 2.441636D00 GEz

) \
N aurd

|- 70

Center 2.441 GHz 300 kH=z/ Span 3 MH=z

(Plot E: Channel = 2441 @n/4-DQPSK)

® RBW 100 kHz M™Marker 1 [T1 ]
VBW 300 kHz 2.66 dBm
Ref 15 dBm Att 30 dB SWT 2.5 ms 2.479844000 GHz
offpet 0. dB ndlB [T[L] 20L00 dB
10 BW T 2B a0 U T MEZ

1 Temp 1| [T1 ndB]
/'\,_f—\/\ ~17L04 dBm

1 F -0
ﬁ / 2l479352p00 GEz
/\ Temp 2| [T1 ndB]
=1 50 dBm
A \1%2 2l.480636p00 cHz

] \
N N

70

Center 2.48 GH=z 300 kH=z/ Span 3 MH=z

(Plot F: Channel = 2480 @mn/4-DQPSK)
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2.4.2.3. 8-DPSK Mode

A. Test Verdict:

The maximum 20dB bandwidth measured is 1.278MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.278 Plot G
39 2441 1.278 PlotH
78 2480 1.278 Plot I
Test Plots:
® RBW 100 kHz Marker 1 [T1 ]
VEW 300 kHz 2.65 dBm
Ref 15 dBm ALt 30 dB SWT 2.5 ms 2.402162000 GHz
offfet 0.5 dB nds [TL]  zoloo g
10 B\ . U MHE
1 Temp 1| [T1 ndB]
. A aval ~16|96 oBm
i _/ \’ 2. 401358p00 GHz

4’\ Temp 2| [T1 ndB]
=17} 12 JBm
?L \%2 2. 402636000 GHz

L NP

Center 2.402 GHz 300 kHz/ Span 3 MH=z

(Plot G: Channel = 2402 @ 8-DPSK)
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® RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz 2.97 dBm

Ref 15 dBm Att 30 dB SWT 2.5 ms 2.441162000 GHz

offfet 0.5 dB nde [T[] 20L00 dB

10 BW - TUUPUT MHEZ
1 Temp 1| [T1 ndB]

. /'\,_‘/—\/v\ -17409 dBm

_/ \’ 2l.440358p00 GH=z
J\ Temp 2| [T1 ndk]
—1al93 dRm

;/L \T<2 244163600 GHz

M, \
AN, o

|- 70

Center 2.441 GHz 300 kHz/ Span 3 MHz

(Plot H: Channel = 2441 @ 8-DPSK)

® REBW 100 kH=z Marker 1 [T1 ]
VEW 300 kHz 2.68 dBm
Ref 15 dBm Att 30 dB SWT 2.5 ms 2.480162000 GHz
Offfet 0.5 dB ndb [T[] 20loo daB
10 J] TUUPUT FEZ

1 Temp 1| [T1 ndb)
B /\_,/ﬂ/'\ 17} &7 dBm
_/ \ 2l.479358ph00 GHz

\\/\ Temp 2| [T1 ndp]

=1 33 AdBRm
;/L EZ 2. 480636D00 GHz
20
| -0 \’\// \KJ

-60

Center 2.48 GHz 300 kHz/ Span 3 MH=z

(PlotI: Channel = 2480 @ 8-DPSK)
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2.5. Carried Frequency Separation
2.5.1. Definition
According to FCC §15.247(a)(1), frequency hopping systems shall have hopping channel carrier

frequencies separated by a minimum of 25kHz or two-thirds of the 20dB bandwidth of the hopping
channel, whichever is greater.

2.5.2. Test Description

Test Setup:
EUT«
Spectrum
Analyzere @: computer
N\
(Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is connected to the
Spectrum Analyzer (SA), the path loss as the factor is calibrated to correct the reading. During
the measurement, the Bluetooth Module of the EUT is activated and controlled by the PC, and is
set to operate under test mode transmitting 339 bytes DHS5 packages at maximum power.

2.5.3. Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels

Resolution (or IF) Bandwidth (RBW) > 1% of the span

Video (or Average) Bandwidth (VBW) > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-delta function to determine the separation between the

peaks of the adjacent channels.
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2.5.4. Test Result

The Bluetooth Module operates at hopping-on test mode.

For any adjacent channels (e.g. the channel 39 and 40 as showed in the Plot A), the Module does

have hopping channel carrier frequencies separated by a minimum of 25kHz or two-thirds of the
20dB bandwidth of the hopping channel (1.110MHz for GFSK mode, 1.290MHz for n/4-DQPSK
mode and 1.278MHz for 8-DPSK mode, refer to section 2.4.1), whichever is greater. So, the verdict

is PASSING

® RBW 300 kAz
VBW 300 kH=z

Ref 15 dBm Att 30 4B SWT 2.

5 ms

Delta 1 [T1 ]

1

-0.03 dB
014000000 MHZz

Offpet O. dB

Marker

1 [T1

[l

f— ///F—-leh_ﬂ—h,\

2

.24%018p00 cH:Z
bt

I35 dBm

=

o

L~

N

-50

80

Center 2.441 GH=z 300 kH=z/

(Plot A: GFSK)

Span 3 MH=z
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® FBW 300 kHz Delta 2 [T1 ]
VBW 300 kHz -0.19 dB
Ref 15 oBm Att 30 dB SWT 2.5 ms 1.026000000 MHz
offget 0. dB Marker| 1 [T1
10 66 obm
i 2442013000 GHz
t————— —
e
AZH]
|-10
|- 20
- 30
- 40
- 50
-60
- 70
|50
Center 2.441 GHz 300 kHz/ Span 3 MHz

(Plot B: m/4-DQPSK)

® REW 300 kHz Delta 2 [Tl ]
VBW 300 kHz -0.06 dB
Ref 15 dBm Att 30 dB SWT 2.5 ms 1.014000000 MH=Z
offget 0. dB Marker| 1 [T1
10 54 dBEm
[l 2|-442018p00 GH=
o 1
o
o=
-10
F—20
— 30
F—40
— 50
—60
70
80
Center 2.441 GH=z 300 kH=z/ Span 3 MH=z

(Plot C: 8-DPSK)
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2.6. Time of Occupancy (Dwell time)
2.6.1. Requirement

According to FCC §15.247(a) (1) (ii1), frequency hopping systems in the 2400 - 2483.5MHz band
shall use at least 15 non-overlapping channels. The average time of occupancy on any channel shall
not be greater than 0.4 seconds within a period of 0.4 seconds multiplied by the number of hopping
channels employed. Frequency hopping systems may avoid or suppress transmissions on a particular
hopping frequency provided that a minimum of 15 channels are used.

2.6.2. Test Description

Test Setup:
EUT«
Spectrum
Analyzer @:\ computer
*,
(Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is connected to the
Spectrum Analyzer (SA), the path loss as the factor is calibrated to correct the reading. During
the measurement, the Bluetooth Module of the EUT is activated and controlled by the PC, and is
set to operate under test mode transmitting 339 bytes DH5 packages at maximum power.

2.6.3. Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
Span = zero span, centered on a hopping channel

RBW =1 MHz

VBW > RBW

Sweep = as necessary to capture the entire dwell time per hopping channel

Detector function = peak

Trace = max hold
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2.6.4. Test Result

The average time of occupancy on any channel within the Period can be calculated with formulas (for
DHS package type):

{Total of Dwell} = {Pulse Time} * (1600 /6)/ {Number of Hopping Frequency} * {Period}
{Period} = 0.4s * {Number of Hopping Frequency}

The lowest, middle and highest channels are selected to perform testing to record the dwell time of
each occupation measured in this channel, which is called Pulse Time here.

2.6.4.1. GFSK Mode

A. Test Verdict:

Channel Frequency Pulse Time Total of Dwell Limit (ms) | Verdict
(MHz) ms Refer to Plot (ms)
0 2402 2.88 Plot A 307.200 PASS
39 2441 2.88 Plot B 307.200 400 PASS
78 2480 2.88 Plot C 307.200 PASS
Test Plots:

Note: the following plots record the Pulse Time of the Module carrier.

® RBW 1 MHz Delta 3 [T1 ]
VBW 1 MH=z -0.00 dB
Ref 15 dBm Att 30 dB SWT 10 ms 3.760000 ms
Offpet 0. dB Marker| 1 [T1
10 Eq =[BT
3 2 3 1.980000 ms
3 £ Telta £ [T
[ — g) z4 [as
cLEWR [

Z2.480000 |ms

F-320

40

|- 70

80

Center 2.402 GHz 1l ms/

(Plot A: Channel = 2402 @ GFSK)
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® REW 1 MH=z Delta 3 [T1 ]
VBW 1 MHz 0.03 dB
Ref 15 dBm Att 30 dB SWT 10 ms 3.760000 ms
Offpet O dB Marker| 1 [T1
10 . T TT dbm
1 2
= ‘ ) 1.660000 ms
| Delta P [T1 ]
0 s
b . 380 0 ms
10
- z0
20
|- a0
50

70
—80
Center 2.441 GH=z 1 ms/
(Plot B: Channel = 2441 @ GFSK)
® BEW 1 MHz Delta 3 [T1 ]
VBW 1 MHz ~0.00 dB
Ref 15 dBm Att 30 dB SWT 10 ms 3.760000 ms
Offget  O. dB Marker| 1 [T1
10 3135 oBm
3 ‘ 3 1.980000 ms
£ &
| . Delta 2 [T 1
CLEvR I
2.$30p00 [ms
-10
|20
30
40
- 50
| o by gl Uy
LJ v
70
80
Center 2.48 GHz 1 ms/

(Plot C: Channel = 2480 @ GFSK)
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2.6.4.2. 1/4-DQPSK Mode

A. Test Verdict:

F Pulse Ti Total of Dwell
Channel ey e e ot OF TWe Limit (ms) | Verdict
(MHz) ms Refer to Plot (ms)
0 2402 2.88 Plot D 307.200 PASS
39 2441 2.88 Plot E 307.200 400 PASS
78 2480 2.88 Plot F 307.200 PASS
Test Plots:
Note: the following plots record the Pulse Time of the Module carrier.
@ RBW 1 MH=zZ Delta 3 [T1 ]
VEW 1 MH=z 0.01 dB
Ref 15 dBm 30 dB SWT 10 ms 3.760000 ms
Offget dB Marker| 1 [T1
L [ 16 aBm
2 1.900p00 ms
Delta P [Tl ] L
B T —ol73]as
E!EE 2.880p00) ms

- 20

-60

Center 2.402 GHz

1 ma/

(Plot D: Channel = 2402 @mn/4-DQPSK)
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® FPEW 1 MHz Delta 3 [Tl ]
VBW 1 MHz -0.01 dB
Ref 15 dBm Att 30 dB SWT 10 ms 3.760000 ms
COffpet O. dB Marker| 1 [T1
10 relzsa]
‘l_ 2 3 1.420000 ms
B & £ Delta & [T1 I—8 |
-0
cLRUR —Qres B
z2.880p00 ms
|10
20
30
|40
|50
J i
| bk o
70
80
Center 2.441 GH=z 1l ms/
(Plot E: Channel = 2441 @n/4-DQPSK)
® REW 1 MHZz Delta 3 [T1 ]
VBW 1 MHz 0.03 dB
Ref 15 dBm Att 30 dB SWT 10 ms 3.760000 ms
offpet 0. dB Marker| 1 [T1
10 T dFm
L > 3 2.020p00 ms
L
[
- i £ pelta P [TY ] m
—n -olee pB
2.450po0 fus
10
|20
30
| a0
50
. MJ\ a9
70
|80
Center 2.48 GH=z 1 me/

(Plot F: Channel = 2480 @mn/4-DQPSK)
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2.6.4.3. 8-DPSK mode

A. Test Verdict:

F Pulse Ti Total of Dwell
Channel ey e e ot OF TWe Limit (ms) | Verdict
(MHz) ms Refer to Plot (ms)
0 2402 2.88 Plot G 307.200 PASS
39 2441 2.90 Plot H 309.333 400 PASS
78 2480 2.88 Plot I 307.200 PASS
Test Plots:
Note: the following plots record the Pulse Time of the Module carrier.
@ RBW 1 MH=zZ Delta 3 [T1 ]
VEW 1 MH=z —-0.01 dB
Ref 15 dBm Att 30 dB SWT 10 ms 3.760000 ms
Offget 0. dB Marker| 1 [T1
10 BT
‘1!\ 2 3 1.840p00 ms
B f e 1—2).46_\5
m 21880000 ms
o uyl i "U‘I\VMJ
Center 2.402 GH=z 1 ma/

(Plot G: Channel = 2402 @ 8-DPSK)
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® RBW 1 MHz Delta 3 [Tl ]
VEW 1 MH=z -0.42 4B
Ref 15 dBm Att 30 4B SWT 10 ms 3.760000 ms
Offget 0. 4B Marker| 1 [T1
10 6% oBm
1 > 3 2.440000 ms
L
5 L\ Fy Dl + [Tl 1
L pxEE
cLRW —lpEd dR
2.900000 ms
10
|20
|20
|40
|50
Wy ¥ Mo

70
80
Center 2.441 GH= 1 m=/
(Plot H: Channel = 2441 @ 8-DPSK)
® REW 1 MHZz Delta 3 [T1 ]
VEW 1 MH=z 0.00 dB
Ref 15 dBm Att 30 dB SWT 10 ms 3.760000 ms
cffrpet 0. dB Marker| 1 [T1
10 o1 a5m
3 2 3 1.980p00 ms
B £ Delts [T} ] n
E
cLRWER —0pdd B
2.9480000 fns
-10
20
- 20
—40
50
I Wy Yol
L Bt L
70
- 80
Center 2.48 GHz 1 ma/

(PlotI: Channel = 2480 @ 8-DPSK)
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2.7. Conducted Spurious Emissions
2.7.1. Requirement

According to FCC §15.247(d), in any 100kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz bandwidth
within the band that contains the highest level of the desired power, based on either an RF conducted
or a radiated measurement.

2.7.2. Test Description

Test Setup:
EUT~
Spectrum
Analvzer~ %: computer
™,
(Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is connected to the
Spectrum Analyzer (SA), the path loss as the factor is calibrated to correct the reading. During
the measurement, the Bluetooth Module of the EUT is activated and controlled by the PC, and is
set to operate under test mode transmitting 339 bytes DHS packages at maximum power.

2.7.3. Test Procedure

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions (e.g.,
harmonics) from the lowest frequency generated in the EUT up through the 10th harmonic. Typically,

several plots are required to cover this entire span.
RBW =100 kHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize.
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2.7.4. Test Result

The Bluetooth Module operates at hopping-off test mode. The measurement frequency range is from
30MHz to the 10™ harmonic of the fundamental frequency. The lowest, middle and highest channels
are tested to verify the spurious emissions.

2.7.4.1. GFSK Mode

A. Test Verdict:

F Limit
Channel rg\c/llﬁ;l; Y Refer to Plot ( dl;l: ) Verdict
0 2402 Plot A.1 -20 PASS
39 2441 Plot B.1 -20 PASS
78 2480 Plot C.1 -20 PASS

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

® EBEW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -53.18 dBm
Ref 15 dBm Att 30 dB SWT 100 ms 870.020000000 MH=
COffpet 0. 4B Marker| 1 [T1

10

—SZLed dBm
158780000000 MH=
Marker| 2 [T1

D1 3.54( dBm

1 P -0
ﬁ -52195 dBm
379.200000p00 MHZ
| 10 Marker! 3 [T1
=531 07 dBm
D2 -[lé.46 dBm S5O 060000000 HE
20
— 30
—40
|50 . = =

F-80

Start 30 MH=z 97 MHz/ Stop 1 GHz
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® RBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz —44.20 dBm
Ref 15 dBm Att 30 dB SWT 2.4 s 21.683000000 GHz
offget 0. dB Marker| 1 [T1
10 . L 50 oBEm

2402000000 GHz
Marker| 2 [T1

o
ol

D1 3.54] dBm

1 P -0
m —43L 96 dBm
21.064000000 GH=z
|10 Marker! 3 [T]
—45L51 dBm
DZ —[16.46 dpm I8 I36000p00 S8
20
F-30
—40 q

|50
|- 70
--80
Start 1 GH=z 2.4 GHz/ Stop 25 GHz
(PlotA.1:  Channel = 0, 30MHz to 25GHz @ GFSK Mode)
® RBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -53.39 dBm
Ref 15 dBm Att 30 dB SWT 100 ms 871.5960000000 MHZz
offget 0. dB Marker| 1 [T1
0 —5Z[ 99 dbm
D1 3.24 OBm 43580000000 MH=
» Marker| 2 [T1
m -53L09 dBm
297720000000 MHEH=z
| 10 Marker| 3 [T]
-52187 dBm
D2 -[16.16 dPm [ =S VRV VA VR L ALY R G = A
-z0
20
-40
250 4
-0
|- 70
|- 50
Start 30 MH=z 97 MHz/ Stop 1 GH=z
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® RBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz —45.06 dBm
Ref 15 dBm Att 30 dB SWT 2.4 s 20.728000000 GHz
Offget 0. dB Marker| 1 [T1
10 (54 dBm
‘1,- D1 .84 SBm 2.441000p00 GHzZ
Marker| 2 [T1
Lo
-44161 dBm
23464000000 GH=z
| 10 Marker| 3 [T]
—45L 03 dBm
D2 —16.16 dpm - IIZ000000 GEZ
20
|30
| a0
43 2
. L TR T Y N T MJMW
wmwMWWJ
|50
70
&0
Start 1 GHz 2.4 GHz/ Stop 25 GHz
(Plot B.1:  Channel = 39, 30MHz to 25GHz @ GFSK Mode)
® REW 100 kHz Marker 4 [T1 ]
VEW 300 kH=z -53.11 dBm
Ref 15 dBm Att 30 dB SWT 100 ms 825.400000000 MHZ
offrpet 0. dB Marker| 1 [T1
10 —SZ[ 00 dBm
D1 3.6 HBm - i21-;8?2?_0j00 MHzZ
arxger
Lo
-53L 67 dBm
2741.440000p00 MH=Z
l 10 Marker] 3 [T]
-5209%2 dBm
D2 —16.4 dBm e oo oo R
|20
30
| a0
50 . 4
| —c0
70
|80
Start 30 MH=z 87 MHEH=z/ Stop 1 GHz
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® RBW 100 kHz Marker 2 [T1 ]
YVBW 300 kH=z -45.34 dBm

Ref 15 dBm Att 30 dB SWT 2.4 = 23.896000000 GH=z

Offpet O dB Marker|{ 1 [T1

Jlel dBEm
2. 480000p00 GH=z

o Marker| 3 [T1
P =

—45l 0z dBm
2]

17 656000p00 GH=z
| 10 Marker] 4 [T]

-4418% dBm
D2 —1¢.4 dBm eSO OO0 T O0 GH

D1 3.6 dBm

F—-40

Start 1 GHz 2.4 GHz/ Steop 25 GH=z

(Plot C.1:  Channel = 78, 30MHz to 25GHz @ GFSK Mode)

2.7.4.2. n/4-DQPSK Mode

A. Test Verdict:

Channel Fr(el\(/l;;;l)cy Refer to Plot ?dl]glcl; Verdict
0 2402 Plot D.1 -20 PASS
39 2441 Plot E.1 -20 PASS
78 2480 Plot F.1 -20 PASS

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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® RBW 100 kHz Marker 4 [T1 ]
VEBW 300 kH=z -53.61 dBm
Ref 15 dBm Att 30 dB SwT 100 ms 922.400000000 MH=
offget 0. dB Marker| 1 [T1
10 —53LUT dEm
103.720000p00 MHZ
hi¥ 1 [T
- D1 1.36 dBm Meskes| 2 {71
m -54L24 dBm
262L.800000p00 MH=
10 Marker [T1
-53L30 dBm
L51L.860000p00 MH=Z
D2 —[18.64 dpm
- 20
- 30
—40
- 50 T ] o ]
F-60
--70
--80
Start 30 MH=z S7 MH=zZ/ Stop 1 GHz
® RBEW 100 kHz Marker 4 [T1 ]
VBW 300 kHz —45.73 dBm
Ref 15 dBm Att 30 dB SWT 2.4 s 16.792000000 GH=z
Offget O. de Marker| 1 [T1
10 TI 56 dBm
1 2402000000 GH=z
h 2 Tl = 3~ 1, = re
Hﬁﬂ " D1 1.346 dBm — —
EEE —44L31 dBm
20872000000 GHz
10 Marker| 3 [T1
-441L81 dBm
22024000000 GH=z
Dz —-18.64 dPm
—20
— 30
—40
, "*ilrﬂl wiwi\
=0 "-\}J[‘W’u """‘W
WJ}\F\WWMMMWWW

Start 1 GHz 2.4 GHz/ Stop 25 GHz

(Plot D.1:  Channel =0, 30MHz to 25GHz @n/4-DQPSK)
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® RBW 100 kHz Marker 4 [T1 ]
WBW 300 kH=z —52.82 dBm
Ref 15 dBm Att 30 dB SWT 100 ms $35.980000000 MHz
Offget 0. dB Marker| 1 [T1
10 —5ITEY dBEm
258[.920000000 MH=Z
| o Pl 1.88 dBm tarker Tt
prnca 53155 dBm
530520000000 MHZ
10 Marker [T1
53164 dBm
02 -l8.12 dbm 749.740000000 MHZ
20 -
—230
—40
50 - 5 4
&0
|70
—280
Start 30 MH=z g7 MHz/ Stop 1 GHz
® RBW 100 kHz Marker 4 [T1 ]
WVBW 300 kHz —45.45 dBm
Ref 15 dBm Att 30 dB SWT 2.4 s 14.104000000 GHz
offget 0. dB Marker| 1 [T1
¢ Tf B
1 2.441000p00 GH=z
n D1 1.88| dBm Parker T
o Te] -44L4% dBm
20 680000p00 GH=z
| 10 Marker| 3 [T1
—-45L16 dBm
pz hs.12 abm 17.080000p00 GHz
20 -
- 30
F-40
4 3 2
- UIMW ——

- 60

70

- 80

Start 1 GHz 2.4 GHz/ Stop 25 GHz

(Plot E.1:  Channel = 39, 30MHz to 25GHz @n/4-DQPSK)
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® RBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -53.45 dBm
Ref 15 dBm Att 30 dB SwWT 100 ms 720.640000000 MH=
offget 0. dB Marker| 1 [T1
10 —S5ILEE dBm
156.100000p00 MHZ
T 1 [T
- D1 1.45 dBm Meskes| 2 {71
m -52174 dBm
472.320000p00 MHZ
L _10 Marker [T1
-51L47 dBm
— oz lig.55 abm 615.880000p00 MH=Z
- 30
—40
|- 50 T E 4
WMWWWM A SUTNFIRVRCW T
F-60
--70
--80
Start 30 MH=z S7 MH=zZ/ Step 1 GHz
® REW 100 kHz Marker 4 [T1 ]
VBW 300 kHz —-44.65 dBm
Ref 15 dBm ALt 30 dB SWT 2.4 = 15.736000000 GH=z
Cffpet  O. dB Marker| 1 [T1
10 Ti45 dEm
1 2480000000 GH=z
3 =3k 2= | s Ll
5 D1 1.45 dBm —— —
m —431.99 dBm
21736000000 GHz
10 Marker| 3 [T1
-44L 05 dBm
D2 _lis.55 <Bm 20488000000 GH=z
—20
— 30
—40
4 3
|- 50
uﬁwwu,mﬁmw“w\d
-¢60
—"70
—=80
Start 1 GH=z 2.4 GHz/ Stop 25 GH=z

(Plot F.1:  Channel = 78, 30MHz to 25GHz @n/3-DQPSK)
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2.7.4.3. 8-DPSK Mode

A. Test Verdict:

F Limit .
Channel r(el\(};g;l)cy Refer to Plot (dl]r;;) Verdict
0 2402 Plot G.1 -20 PASS
39 2441 Plot H.1 -20 PASS
78 2480 PlotI.1 -20 PASS
Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

®

EBW 100 kH=z
VBW 300 kHz

Marker 3 [T1 ]
-53.14

dBm

Ref 15 dBm Att 30 dB SWT 100 ms 275.400000000 MHz
Offpet O dB Marker| 1 [T1
10 —S3[ 3T dbm
137/.000000p0O0 MHZ
Marlker [T1
= D1 1.26 dBEm [
= 53l 66 dBm
g12[.000000P0D MHZ
| 10 Marker] 4 [T1]
53129 dBm
652.000000P00 MHZ
D2 —15.74 dBm
20
30
—40
50 1 % =
—60
70
-850

Start 30 MH=z 97 MH=z/ Stop 1 GHz
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<§§> RBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz —45.76 dBm
Ref 15 dBm Att 30 dB SWT 2.4 s 16.504000000 GHz
Coffpet 0. dB Marker| 1 [T1
10 TL 76 dbFm
1 2l.a02000p00 cHZ
v D1 1.26 dBm Markeoer [TW
-0
—44l 49 dBm
20L776000000 GHz
10 Markerl 3 [T1
—44| 75 dBm
211784000000 GHz
—r D2 —[18.74 dfm
|- z0
40
: Lri(,fih\‘
., WW.WW AN
AVALJkur\JﬂﬁlﬁhuLJUﬂPh'“”MﬂJ*A“‘“\H“+vv&uﬂﬂadMJ
- %0
|70
80
Start 1 GH=z 2.4 GHz/ Stop 25 GHz
(Plot G.1:  Channel =0, 30MHz to 25GHz @ 8-DPSK)
<§§> REW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -54.03 dBm
Ref 15 dBm Att 30 dB SWT 100 ms 934.200000000 MHz
offrpet 0. dB Marker| 1 [T1
10 —531 96 obm
207400000000 MHZ
- | D1 1.8 HBm Maricer ‘T
M-E -53| 79 dBm
331000000000 MHZ
l 10 Marker] 3 [T]
-53| 62 dBm
- 02 he.s ash 776200000000 MHZ
|30
|40
50 T = T
Mdm»vaAuﬂ)nbux¢mﬁwndwﬂﬁ\ulmrkwuhuM—«NJMmvuwmww**ww~M/thxrmnXAMthduaaanuwA4bﬂ
- &0
|70
—80
Start 30 MH=z 97 MHz/ Stop 1 GHz
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® EBW 100 kHz Marker 4 [T1 ]
VEBW 300 kHz -44.19 dBm

Ref 15 dBm Att 30 dB SWT 2.4 = 20.536000000 GHz

Offget 0. dB Marker| 1 [T1
10 TL 90 dBm
1 2|.441000p00 GH=z
n ¥ D1 1.8 HBm Marker T

-431L 5953 dBm
22120000000 GH=z
10 Marker| 3 [T]
—44L 597 dBm
16648000000 GH=z

Dz -[l8.2 dB

F-20

—60
70
—a80
Start 1 GHz 2.4 GHz/ Stop 25 GHz
(Plot H.1:  Channel = 39, 30MHz to 25GHz @ 8-DPSK)
® EBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -52.95 dBm
Ref 15 dBm Att 30 dB SWT 100 ms 726.460000000 MHz
Offget  O. dB Marker| 1 [T1
10 —53[ U7 dEm
452(. 920000000 MHz
Marker [Tl
m D1 1.26 dBm [
= -53l57 dBm
G44(. 980000000 MHz
10 Marker| 3 [T]
-53L03 dBm
633, 480000000 MHz
= D2 —-[18.74 dBm
- 30
- 40
- 50 + s
&0
- 70
580
Start 30 MH=z 97 MHzZ/ Steop 1 GH=z
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® EBW 100 kHz Marker 4 [T1 ]
WVBW 300 kH=z -45.32 dBm

Ref 15 dBm Att 30 4B SWT 2.4 = 14.152000000 GHz

Cffget 0. dB Marker| 1 [T1
10 T 26 dbm
1 2.480000p00 GH=z
¥ D1 1.2¢ dBm Markoer [71
E —43]19 dEm
21{.784000p00 GHz
10 Marker [T1
-45L 35 dBm
15.640000p00 GHz

D2 —{18.74 dPm

--30

Start 1 GH=z 2.4 GHz/ Steop 25 GHz

(Plot I.1: Channel = 78, 30MHz to 25GHz @ 8-DPSK)
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2.8. Band Edge

2.8.1. Requirement

According to FCC section 15.247(d), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

2.8.2. Test Description

Test Setup:
Distance = 3m
| Computer
o || | ‘ ‘ Pre -Amplifier
H ||I | ~ ‘
EUT
[ ]
-+ Turn-table
T Receiver

Ground Plane

The Bluetooth Module of the EUT is powered by the Battery. The Module is located in a 3m
Semi-Anechoic Chamber; the antenna factors, cable loss and so on of the site as factors are calculated
to correct the reading. During the measurement, the Bluetooth Module is activated and controlled by
the Bluetooth Service Supplier (SS) via a Common Antenna, and is set to operate under hopping-on
test mode transmitting 339 bytes DHS packages at maximum power.

For the Test Antenna:

Horn Test Antenna is 3m away from the EUT. Test Antenna height is varied from 1m to 4m above the
ground to determine the maximum value of the field strength.

2.8.3. Test Procedure

Span = wide enough to capture the peak level of the emission operating on the channel closest to the
bandedge, as well as any modulation products which fall outside of the authorized band of operation

Span = wide enough to capture the peak level of the emission operating on the channel closest to the
bandedge, as well as any modulation products which fall outside of the authorized band of operation
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For radiated test

RBW =1MHz ,VBW=3MHz PK detector for PK value ,
RBW=1MHz VBW=10Hz , PK detector for AV value
Trace = max hold

Allow the trace to stabilize

2.8.4. Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest and highest channels are tested
to verify the band edge emissions.

The measurement results are obtained as below:

E [dBuV/m] =UR + AT + AFactor [dB], AT =LCable loss [dB]-Gpreamp [dB]
Ar: Total correction Factor except Antenna

Ur: Receiver Reading

Gpreamp: Preamplifier Gain

Aracior: Antenna Factor at 3m

Note: Restricted Frequency Bands were performed when antenna was at vertical and horizontal
polarity, and only the worse test condition (vertical) was recorded in this test report.

2.8.4.1. GFSK Mode

Test Verdict:
(Un-hopping)
Correction
Frequency | Detector | Read Level Level Limit Over Limit
channel| = iz (dBuV) Factor @dBuv/m) | (dBuvV/m) (dB)
z m m
PK/ AV - (dB) H H

0 2388.574 PK 59.64 -12.84 46.80 74.00 -27.20

0 2388.574 AV 47.21 -12.84 34.37 54.00 -19.63

39 2490.022 PK 58.29 -12.77 45.52 74.00 -28.48

39 2490.022 AV 46.83 -12.77 34.06 54.00 -19.94
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Test Plots:
® REW 100 kEz Marker 2 [T1 ]
VBW 300 kHz —52.58 dBm
Ref 15 dBm Att 30 dB SWT 10 ms 2.398360000 GHz
offget 0. dB Marker| 1 [T1
L 55 4Em
e 2l aoie3zpon ¢
-0
IEW)
-10
| p2 -16.41 dfm
20
20
- 40
- 50
Wwﬁhwﬂwwmmw{mﬁwmmww
|60
|70
F2
80 i i
Start Z2.31 GHz 9.4 MH=z/ Stop 2.404 GHz
(Plot Al:  Channel = 0 PEAK @ GFSK)
@ RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -53.46 <Bm
Ref 15 dBm Att 30 dB SWT & ms 2.506056000 GHz
offset . dB Marker|{ 1 [T1
10 3173 aBm

2l.479856P00 GH=

1
ﬁ D1 3.[73| dBm

DZ| —|le.27 dbm

- 60

|70
FZ
80 Fi i
Start 2.478 GHz 3.2 MHz/ Step 2.51 GH=z

(Plot B1:  Channel = 78 PEAK @ GFSK)
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(hopping)
Correction
Frequency | Detector | Read Level Level Limit Over Limit
Channel (MH2) (dBpV) Factor @dBuv/m) | (dBuv/m) (dB)
z m m
PK/ AV - (dB) H H
0 2363.549 PK 58.42 -12.84 45,58 74.00 -28.42
0 2363.549 AV 46.07 -12.84 33.23 54.00 -20.77
39 2496.521 PK 57.55 -12.77 44,78 74.00 -29.22
39 2496.521 AV 45,38 -12.77 32.61 54.00 -21.39
Test Plots:
® EBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -51.85 dBm
Ref 15 dBm Attt 30 4dB SWT 10 ms 2.395728000 GH=z
offpet 0. dB Marker| 1 [[T1
10 STE3 obm

D1 363 OBm 2|-404000000 GHzZ

Lo li

F-10

DZ —16.37 dBm

F-30

F2
| g0 1 |

Fipen ‘

Start 2.31 GH=z G.4 MHz/ Stop 2.404 GHz

(Plot A1-1: Channel = 0 PEAK)
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EEW 100 kHz

Marker 2 [T1

]

VBW 300 kH=z -52.64 dBm
Ref 15 dBm Att 30 dB SWT 5 ms 2.507056000 GH=z
COffget dB Marker| 1 [T1

10 . ST 74 obm

o 374l apm 21479856000 GHz
| l
1&{ \

l D2 —[1le.26 dBm

|20 \
30 h
a0
I Y

WMWMMWWM#WWWW
50
70

FZ

50 FI

Start 2.478 GHz

3.2 MHz/

(Plot B1-1: Channel = 78 PEAK)

2.8.4.2. n/4-DQPSK Mode

Stop Z2.51 GCHz

Test Verdict:
(Un-hopping)
Correction
Frequency | Detector | Read Level Level Limit Over Limit
channel| = iz (dBuV) ractor @BuV/m) | (dBuV/m) (dB)
z m m
PK/ AV - (dB) H H

0 2352.794 PK 57.29 -12.84 44.45 74.00 -29.55

0 2352.794 AV 47.86 -12.84 35.02 54.00 -18.98

39 2495.968 PK 55.83 -12.77 43.06 74.00 -30.94

39 2495,968 AV 46.82 -12.77 34.05 54.00 -19.95
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Test Plots:
® REW 100 kHz Marker 2 [T1 ]
VEW 300 kHz ~51.60 dBm
Ref 15 dEm Att 30 dB SWT 10 ms 2.399676000 GHz
affget 0. dB Marker| 1 [IT1
10 N
2. 402308000 GEE
D1 2.74] dBm 2
-0
v Ew)

D2 -[17.2¢ dpm

30

8]

2
80 Fi i
Start 2.31 GHz 9.4 MH=zZ/ Stop 2.404 GHz

(Plot C1:  Channel = 0 PEAK @n/4-DQPSK)
® REW 100 kHz Marker 2 [T1 ]
VBW 300 kEz ~52.88 dBm
Ref 15 dBm Att 30 dB SWT 5 ms 2.500208000 GHz
Cffpet - dB Marker|{ 1 [T1
10 L 70 dEm
1 2|. 479856000 GHz
Y bl 2.7 HBm
o]
pan.xH|

D2 -[17.3 dB

=)
| M——

F2

|50 Y |

Start 2.478 GHz 3.2 MH=z/ Steop 2.51 GH=z

(Plot D1:  Channel = 78 PEAK @mr/4-DQPSK)
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(hopping)
Correction
Frequency | Detector | Read Level Level Limit Over Limit
channel| = iz (dBuV) Factor @dBuv/m) | (dBuv/m) (dB)
z m m
PK/ AV - (dB) H H
0 2372.692 PK 56.83 -12.84 43.99 74.00 -30.01
0 2372.692 AV 45,91 -12.84 33.07 54.00 -20.93
39 2488.563 PK 55.79 -12.77 43.02 74.00 -30.98
39 2488.563 AV 44.23 -12.77 31.46 54.00 -22.54
Test Plots:
® EBW 100 kHz Marker 2 [T1 ]
VEBW 300 kHz -52.21 dBm
Ref 15 dBm Att 30 dB SwWT 10 ms 2.39%9676000 GH=

Offget O dB Marker| 1 [|T1

[86 ¢BFm
2L 404000000 FHz |
D1 2.86 dBm
L exle
o=

F-10

D2 —17.14 <dPm

F-40

Fz

| -c0 1 |

Stop 2.404 GH=z

Start 2.31 GHz S.4 MHz/

(Plot C1-1: Channel = 0 PEAK)
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® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz ~52.15 dBm
Ref 15 dBm Att 30 dB SWT 5 ms 2.504880000 GHz
Offget . dB Marker| 1 [T1
10 I 56 oBm
1 2479152000 GHz

D1 2.56l dBm

v
0
e

F-20

D2 -17.44 dBm

|- 70

F2

&0 - |

Start 2.478 GHz 3.2 MH=zZ/ Stop 2.51 GHz

(Plot D1-1: Channel = 78 PEAK)

2.8.4.3. 8-DPSK Mode

Test Verdict:
(Un-hopping)
Correction
Frequency | Detector | Read Level Level Limit Over Limit
Channel| iz (dBuV) Factor @Buv/m) | (dBuv/m) (dB)
z m m
PK/ AV - (dB) H H

0 2347.763 PK 58.12 -12.84 45.28 74.00 -28.72

0 2347.763 AV 47.03 -12.84 34.19 54.00 -19.81

39 2492.562 PK 57.63 -12.77 44.86 74.00 -29.14

39 2492.562 AV 46.94 -12.77 34.17 54.00 -19.83
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Test Plots:
® REW 100 kHz Marker 2 [T1 ]
VEBW 300 kHz -52.44 dBEm
Ref 15 dBEm Att 30 dB SWT 10 ms 2.399864000 GHz
affset 0. dB Marker| 1 [T1
10 TL 65 dFm
2l 402120000 GHE
D1 1.65 dBm Y
-0
v 1w}

D2 -18.35 dPm

30

b A AN Rl A At wawwwwmwmumj

Fz
[— 80 Fi i
Start 2.31 GH=z S.4 MHzZ/ Stop 2.404 GHz

(Plot E1:  Channel = 0 PEAK @ 8-DPSK Mode)
® REW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -52.98 dBm
Ref 15 dBm Att 30 dB SWT 5 ms 2.505520000 GHz
Gffpet . dB Marker( 1 [T1
10 5T oFm
1 21480112000 GHz
ﬁ D1 2.[69 dBm

-0

! 11
-1

D2| -[17.31 dPm
-2
]
n

- L'\.M

UWWMWMMMMM«MW
|--60
--70

2

80 F1 i
Start 2.478 GH=z 3.2 MH=zZ/ Stop 2.51 GH=z

(Plot F1:  Channel = 78 PEAK @ 8-DPSK Mode)
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(hopping)
Correction
Frequency | Detector | Read Level Level Limit Over Limit
Channel (MHz) (dBLV) Factor (@Buv/m) | (dBuVv/m) (dB)
z m m
PK/ AV - (dB) H H
0 2385.312 PK 58.69 -12.84 45.85 74.00 -28.15
0 2385.312 AV 47.34 -12.84 34.50 54.00 -19.50
39 2486.969 PK 59.01 -12.77 46.24 74.00 -27.76
39 2486.898 AV 47.79 -12.77 35.02 54.00 -18.98
Test Plots:
® RBW 100 kHz Marker 2 [T1 ]
WBW 300 kHz -52.94 dBm
Ref 15 dBm AtT 30 dB SWT 10 me 2.395916000 GHz
Offrpet O. dB Marker| 1 [IT1
10 L 67 dbm
2l.4a0zz08p00 GEE
D1 2.67 dBm n
o

F-10

D2 -17.33 dBm

Fz

| 50 T |

Steop 2.404 GHz

Start 2.31 GH=z S.4 MHzZ/

(Plot EI-1: Channel = 0 PEAK)
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® RBW 100 kHz Marker 2 [Tl ]
VBEW 300 kHz -53.12 dBm
Ref 15 dBm Att 30 dB SWT 5 ms 2.504560000 GHz
Offget . dB Marker| 1 [T1
10 7T =Fm
1 2. 480176000 GHz

D1 2.7l dBm

WU

D2 -17.29 dBm

- 30

L

- 60
- 70
F 2
80 Fx i
Start 2.478 GH=z 3.2 MHzZ/ Stop 2.51 GHz

(Plot F1-1: Channel = 78 PEAK)
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2.9. Conducted Emission
2.9.1. Requirement

According to FCC section 15.207, for an intentional radiator that is designed to be connected to the
public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power
line on any frequency within the band 150kHz to 30MHz shall not exceed the limits in the following
table, as measured using a S0uH/50€ line impedance stabilization network (LISN).

Conducted Limit (dBpV)
Frequency range (MHz) .
Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
5-30 60 50
NOTE:

(a) The lower limit shall apply at the band edges.
(b) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50MHz.

2.9.2. Test Description

Test Setup:

< 4 > < 80cm =« oy
(_J:o(_;n}_:}‘ :(_____________f _____ > Communication
1 ] I

Antenna«

Pulse Limitere

E LISN«
Receiver
—] O_—-

= Service
Suppliere

The Table-top EUT was placed upon a non-metallic table 0.8m above the horizontal metal
reference ground plane. EUT was connected to LISN and LISN was connected to reference
Ground Plane. EUT was 80cm from LISN. The voltage of the test is 120V/60Hz.The set-up and
test methods were according to ANSI C63.10:2009:2009
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2.9.3. Test Result

120.0 dBuV

Bﬂ\

FCC Part15 CE-Class B_QP

peak

AVG

0.5

(MHz)

(Plot A: L Phase)

Reading Correct Measure-
No. Mk. Freq. Level Factor ~ment Limit Over
MHz dBuv dB dBuv dBuv dB Detector Comment

1 0.1500 35.99 10.13 46.12 65.99 -19.87 peak
2 0.1500 22.55 10.13 32.68 556.99 -23.31 AVG
3 0.1758 19.61 10.12 29.73 54.68 -24.95 AVG
4 0.1860 31.61 10.12 41.73 64.21 -22.48 peak
5 0.2940 26.00 10.11 36.11 60.41 -24.30 peak
6 0.3020 14.51 10.11 24.62 50.19 -25.57 AVG
7 0.6140 24.56 10.07 34.63 56.00 -21.37 peak
8 0.6220 14.41 10.07 24.48 46.00 -21.52 AVG
9 3.3540 4.57 10.12 14.69 46.00 -31.31 AVG
10 3.3700 20.62 10.12 30.74 56.00 -25.26 peak
11 13.3620 29.15 10.29 39.44 60.00 -20.56 peak
12 *  13.4380 21.1 10.29 31.40 50.00 -18.60 AVG
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120.0 dBuV

FCC Part15 CE-Class B_QP
60 |

peak

g W, M, wrmf“‘""“f’wwh‘ AT W“JNH“MWJ&VH
0.0
0.150 0.5 (MHz) 5 30.000
(Plot B: N Phase)
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector Comment
1 0.1580 36.11 10.13 46.24 6556 -19.32 peak
2 0.1580 2018 10.13 30.31 5556 -2525 AVG
3 0.1900 3258 10.12 4270 64 03 -21.33 peak
4 0.1900 18.65 10.12 2877 54 03 -2526 AVG
5 0.2980 24 .89 10.11 35.00 60.30 -25.30 peak
g 0.2980 13.41 10.11 23.52 50.30 -26.78 AVG
7 0.6060 2353 10.07 33.60 56.00 -22.40 peak
a 0.6060 13.14 10.07 2321 4600 -2279 AVG
9 3.9460 19.49 10.12 2961 56.00 -26.39 peak
10 3.9980 6.25 10.13 16.38 46.00 -29.62 AVG

1 " 134620 21.30 10.29 31.59 50.00 -18.41 AVG
12 13.6220 29.23 10.29 39.52 60.00 -20.48 peak

Test Result: PASS
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2.10. Radiated Emission
2.10.1. Requirement

According to FCC section 15.247(c) and RSS-A8.5, radiated emission outside the frequency band
attenuation below the general limits specified in FCC section 15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in FCC section 15.205(a), must also
comply with the radiated emission limits specified in FCC section 15.209(a).

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions
from an intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency (MHz) Field Strength (WV/m) Measurement Distance (m)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30— 88 100 3
88 —-216 150 3
216 - 960 200 3
Above 960 500 3
Note:

1. For Above 1000MHz, the emission limit in this paragraph is based on measurement
instrumentation employing an average detector, measurement using instrumentation with a
peak detector function, corresponding to 20dB above the maximum permitted average limit.

2. For above 1000MHz, limit field strength of harmonics: 54dBuV/m@3m (AV) and
74dBuV/m@3m (PK)

In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), also
should comply with the radiated emission limits specified in Section 15.209(a)(above table)

2.10.2. Test Description

A. Test Setup:

1) For radiated emissions from 9kHz to 30MHz
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Distance = 3m

Computer

Pre -Amplifier
EUT

L |
o— lurn table

Receiver

Ground Plane

2) For radiated emissions from 30MHz tol GHz

] T
Turntable

1m to 4m
Spectrum \ EUTI .
Analyzer _|:|_ IO.Sm | l
| — - —
fl}round Plane — -
Coaxial Cable

3) For radiated emissions above 1GHz

Turntable + 3m — I
\ EUT
Spectrum
0.8m|1lmtod4m /7 Analyzer
/
Ground Plane ; Coazial Cable
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The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to the
standards: ANSI C63.4 (2009). The EUT was set-up on insulator 80cm above the Ground Plane. The
set-up and test methods were according to ANSI C63.4.

The Bluetooth Module of the EUT is powered by the Battery. The Module is located in a 3m
Semi-Anechoic Chamber; the antenna factors, cable loss and so on of the site as factors are calculated
to correct the reading. During the measurement, the Bluetooth Module is activated and controlled by
the Bluetooth Service Supplier (SS) via a Common Antenna, and is set to operate under hopping-on
test mode transmitting 339 bytes DHS packages at maximum power.

For the Test Antenna:

(a) In the frequency range of 9kHz to 30MHz, magnetic field is measured with Loop Test Antenna.
The Test Antenna is positioned with its plane vertical at 1m distance from the EUT. The center of the
Loop Test Antenna is 1m above the ground. During the measurement the Loop Test Antenna rotates
about its vertical axis for maximum response at each azimuth about the EUT.

(b) In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 2GHz) and Horn Test
Antenna (above 2GHz) are used. Test Antenna is 3m away from the EUT. Test Antenna height is
varied from 1m to 4m above the ground to determine the maximum value of the field strength. The
emission levels at both horizontal and vertical polarizations should be tested.

B. Test Procedure

Use the following spectrum analyzer settings:

Span = wide enough to fully capture the emission being measured
RBW =1 MHz for f > 1 GHz, 100 kHz for f <1 GHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

2.10.3. Test Result

According to ANSI C63.4 selection 4.2.2, because of peak detection will yield amplitudes equal
to or greater than amplitudes measured with the quasi-peak (or average) detector, the measurement
data from a spectrum analyzer peak detector will represent the worst-case results, if the peak
measured value complies with the quasi-peak limit, it is unnecessary to perform an quasi-peak
measurement.

The measurement results are obtained as below:
E [dBpV/m] =Ug + Cractor[dB] , Cractor= Lcabie 1oss [AB]-Gpreamp [dB] + AFractor [dB]
Cractor: Correction Factor
Ur: Receiver Reading
Gpreamp: Preamplifier Gain
AFracior: Antenna Factor at 3m
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During the test, the Cpacror Were built in test software.

Note: All radiated emission tests were performed in X, Y, Z axis direction. And only the worst axis
test condition was recorded in this test report.

Note: 1.The radiated measurement are performed the each test mode (GFSK/ 7 /4-DQPSK
/8-DPSK) and channel (low/mid/high), the datum recorded below (GFSK mode, the middle
channel) is the worst case for all the test mode and channel.

Test plots for the whole measurement frequency range:

X axis for below 1 GHz

For 9KHz to 30MHz

The test has been performed, and the Radiated Emission level is too low to the limit.

For 30MHz to 1000MHz

80.0 dBuV/m

FCC_PART15_B_03m_QP

[

wmwwwww% W‘*L"*WW ﬁWM

0.0
30.000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
: . Antenna ..
Frequency | QuasiPeak | Bandwidth height Limit Antenna | Verdict
(MHz) | (dBuV/m)| (kHz) 8% (@B uVim)
(cm)
97.7983 13.31 120.000 100.0 43.50 Vertical Pass
114.5146 16.09 120.000 100.0 43.50 Vertical Pass
153.2004 19.30 120.000 100.0 43.50 Vertical Pass
245.0900 17.02 120.000 100.0 46.00 Vertical Pass
299.3158 21.36 120.000 100.0 46.00 Vertical Pass
307.8313 18.60 120.000 100.0 46.00 Vertical Pass

(Plot A:  30MHz to 1GHz, Antenna Vertical)
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80.0 dBu¥/m

FCC_PART15_B_03m_QP

[

40 I

W‘*Mwwmm%

0.0

30.000 40 50 60 70 80 [MHz) 300 400 500 600 700 1000.000
Frequency | QuasiPeak | Bandwidth :r:g;ia Limit Antenna Verdict
(MHz) | (dB 1 V/m) (kHz) (cm) (dB 1 V/m)
116.9495 13.19 120.000 100.0 43.50 Horizontal | pass
183.2005 14.04 120.000 100.0 43.50 Horizontal | pass
197.8928 13.26 120.000 100.0 43.50 Horizontal | pass
259.2338 18.15 120.000 100.0 46.00 Horizontal | pass
304.6099 17.37 120.000 100.0 46.00 Horizontal |  Ppass
324.4561 16.06 120.000 100.0 46.00 Horizontal | pass

(Plot B: 30MHz to 1GHz, Antenna Horizontal)

Z. axis for above 1 GHz

For 1GHz to 25GHz

GFSK Mode
ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (0CH_2402MHz)

Frequency Correction Factor| Level Limit Line |Over Limit
No. Read Level (dBuV

© (MHg)  |Read Level (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
1 4804.00 48.16 PK -3.64 44.52 74.00 -29.48
1 4804.00 35.32 AV -3.64 31.68 54.00 -22.32
2 7206.00 47.93 PK -0.95 46.98 74.00 -27.02
2 7206.00 34.82 AV -0.95 33.87 54.00 -20.13
3 9608.00 47.13 PK 0.79 47.92 74.00 -26.08
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3 9608.00 34.66 AV 0.79 35.45 54.00 -18.55
4 12010.00 * PK * * 74.00 *
4 12010.00 * AV * * 54.00 *
5 14412.00 * PK * * 74.00 *
5 14412.00 * AV * * 54.00 *

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M (0CH_2402MHz)

Frequency Correction Factor| Level Limit Line |Over Limit
No. (MHg)  |Read Level (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
1 4804.00 47.82 PK -3.64 44.18 74.00 -29.82
1 4804.00 34.15 AV -3.64 30.51 54.00 -23.49
2 7206.00 47.09 PK -0.95 46.14 74.00 -27.86
2 7206.00 33.58 AV -0.95 32.63 54.00 -21.37
3 9608.00 47.96 PK 0.79 48.75 74.00 -25.25
3 9608.00 34.25 AV 0.79 35.04 54.00 -18.96
4 12010.00 * PK * * 74.00 *
4 12010.00 * AV * * 54.00 *
5 14412.00 * PK * * 74.00 *
5 14412.00 * AV * * 54.00 *

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (39CH_2441MHz)

Frequency Correction Factor Level Limit Line |Over Limit
No. (MHg)  |Read Level (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
1 4882.00 48.03 PK -3.67 44.36 74.00 -29.64
1 4882.00 34.22 AV -3.67 30.55 54.00 -23.45
2 7323.00 47.69 PK -0.82 46.87 74.00 -27.13
2 7323.00 33.52 AV -0.82 32.70 54.00 -21.30
3 9764.00 48.09 PK 0.84 48.93 74.00 -25.07
3 9764.00 34.07 AV 0.84 34.91 54.00 -19.09
4 12205.00 % PK % * 74.00 *
4 12205.00 % AV % * 54.00 *
5 14646.00 % PK % * 74.00 %
5 14646.00 % AV * * 54.00 *

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M (39CH_2441MHz)

Frequency Correction Factor Level Limit Line |Over Limit
No. (MHz)  [Read Level (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)

1 4882.00 48.52 PK -3.67 44.85 74.00 -29.15
1 4882.00 34.63 AV -3.67 30.96 54.00 -23.04
2 7323.00 48.27 PK -0.82 47.45 74.00 -26.55
2 7323.00 34.69 AV -0.82 33.87 54.00 -20.13
3 9764.00 47.36 PK 0.84 48.20 74.00 -25.80
3 9764.00 33.59 AV 0.84 34.43 54.00 -19.57
4 12205.00 * PK * * 74.00 *

4 12205.00 AV * 54.00 *

5 14646.00 PK * 74.00 *
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14646.00 |

* |

AV

*

54.00

*

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (78CH_2480MHz)

Frequency Correction Factor Level Limit Line |Over Limit
No. (MHz) | Read Level (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
1 4960.00 47.69 PK -3.59 44.10 74.00 -29.90
1 4960.00 33.67 AV -3.59 30.08 54.00 -23.92
2 7440.00 46.12 PK -0.68 45.44 74.00 -28.56
2 7440.00 33.83 AV -0.68 33.15 54.00 -20.85
3 9920.00 47.96 PK 0.91 48.87 74.00 -25.13
3 9920.00 34.21 AV 0.91 35.12 54.00 -18.88
4 12400.00 * PK * * 74.00 *
4 12400.00 * AV * * 54.00 *
5 14880.00 * PK * * 74.00 *
5 14880.00 * AV * * 54.00 *

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (78CH_2480MHz)

No. Frequency Read Level (dBuV) Correction Factor| Level Limit Line |Over Limit
(MHz) (dB) (dBuV/m) | (dBuV/m) (dB)
1 4960.00 48.73 PK -3.59 45.14 74.00 -28.86
1 4960.00 34.29 AV -3.59 30.70 54.00 -23.30
2 7440.00 49.23 PK -0.68 48.55 74.00 -25.45
2 7440.00 35.55 AV -0.68 34.87 54.00 -19.13
3 9920.00 48.62 PK 0.91 49.53 74.00 -24.47
3 9920.00 34.11 AV 0.91 35.02 54.00 -18.98
4 12400.00 * PK s * 74.00 *
4 12400.00 * AV * * 54.00 *
5 14880.00 * PK * * 74.00 *
5 14880.00 * AV * * 54.00 *

1/4-DQPSK  Mode

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3M (0CH_2402MHz)
Frequency Correction Factor Level Limit Line |Over Limit
No. (MHz) | Read Level (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
1 4804.00 47.23 PK -3.64 43.59 74.00 -30.41
1 4804.00 34.22 AV -3.64 30.58 54.00 -23.42
2 7206.00 46.11 PK -0.95 45.16 74.00 -28.84
2 7206.00 32.87 AV -0.95 31.92 54.00 -22.08
3 9608.00 46.17 PK 0.79 46.96 74.00 -27.04
3 9608.00 33.24 AV 0.79 34.03 54.00 -19.97
4 12010.00 * PK * * 74.00 *
4 12010.00 * AV * * 54.00 *
5 14412.00 * PK * * 74.00 *
5 14412.00 * AV * * 54.00 *
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ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M (0CH_2402MHz)

Frequency Correction Factor Level Limit Line |Over Limit
No. (MHz)  [Read Level (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
1 4804.00 47.24 PK -3.64 43.60 74.00 -30.40
1 4804.00 33.75 AV -3.64 30.11 54.00 -23.89
2 7206.00 47.29 PK -0.95 46.34 74.00 -27.66
2 7206.00 32.92 AV -0.95 31.97 54.00 -22.03
3 9608.00 47.16 PK 0.79 47.95 74.00 -26.05
3 9608.00 32.96 AV 0.79 33.75 54.00 -20.25
4 12010.00 * PK * * 74.00 *
4 12010.00 * AV * * 54.00 *
5 14412.00 * PK * * 74.00 *
5 14412.00 * AV * * 54.00 *

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (39CH_2441MHz)

Frequency Correction Factor Level Limit Line |Over Limit
No. (MHz)  [Read Level (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
1 4882.00 47.26 PK -3.67 43.59 74.00 -30.41
1 4882.00 34.56 AV -3.67 30.89 54.00 -23.11
2 7323.00 47.59 PK -0.82 46.77 74.00 -27.23
2 7323.00 33.12 AV -0.82 32.30 54.00 -21.70
3 9764.00 46.29 PK 0.84 47.13 74.00 -26.87
3 9764.00 32.56 AV 0.84 33.40 54.00 -20.60
4 12205.00 % PK % * 74.00 %
4 12205.00 % AV % * 54.00 *
5 14646.00 % PK % * 74.00 *
5 14646.00 % AV % * 54.00 *

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (39CH_2441MHz)

Frequency Correction Factor Level Limit Line |Over Limit
No. (MHz)  |Read Level (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
1 4882.00 47.14 PK -3.67 43.47 74.00 -30.53
1 4882.00 32.51 AV -3.67 28.84 54.00 -25.16
2 7323.00 45.83 PK -0.82 45.01 74.00 -28.99
2 7323.00 32.65 AV -0.82 31.83 54.00 -22.17
3 9764.00 46.64 PK 0.84 47.48 74.00 -26.52
3 9764.00 33.24 AV 0.84 34.08 54.00 -19.92
4 12205.00 * PK * * 74.00 *
4 12205.00 * AV * * 54.00 *
5 14646.00 * PK % * 74.00 *
5 14646.00 * AV % * 54.00 *

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (78CH_2480MHz)

No Frequency Read Level (dBuV) Correction Factor| Level Limit Line |Over Limit
' (MHz) (dB) (dBuV/m) | (dBuV/m) (dB)
1 4960.00 4801 | PK -3.59 44.42 74.00 -29.58
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1 4960.00 33.96 AV -3.59 30.37 54.00 -23.63
2 7440.00 46.29 PK -0.68 45.61 74.00 -28.39
2 7440.00 32.71 AV -0.68 32.03 54.00 -21.97
3 9920.00 48.10 PK 0.91 49.01 74.00 -24.99
3 9920.00 33.86 AV 0.91 34.77 54.00 -19.23
4 12400.00 * PK * * 74.00 *
4 12400.00 * AV * * 54.00 *
5 14880.00 * PK * * 74.00 *
5 14880.00 * AV * * 54.00 *

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (78CH_2480MHz)

Frequency Correction Factor Level Limit Line |Over Limit
No. (MHz)  |Read Level (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
1 4960.00 48.47 PK -3.59 44.88 74.00 -29.12
1 4960.00 34.13 AV -3.59 30.54 54.00 -23.46
2 7440.00 46.65 PK -0.68 45.97 74.00 -28.03
2 7440.00 32.61 AV -0.68 31.93 54.00 -22.07
3 9920.00 46.86 PK 0.91 47.77 74.00 -26.23
3 9920.00 32.88 AV 0.91 33.79 54.00 -20.21
4 12400.00 * PK * * 74.00 *
4 12400.00 * AV * * 54.00 *
5 14880.00 * PK * * 74.00 *
5 14880.00 * AV * * 54.00 *
8-DPSK Mode

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (0CH_2402MHz)

No. Frequency Read Level (dBuV) Correction Factor| Level Limit Line |Over Limit
(MHz) (dB) (dBuV/m) | (dBuV/m) (dB)
1 4804.00 47.31 PK -3.64 43.67 74.00 -30.33
1 4804.00 33.98 AV -3.64 30.34 54.00 -23.66
2 7206.00 45.46 PK -0.95 44.51 74.00 -29.49
2 7206.00 32.31 AV -0.95 31.36 54.00 -22.64
3 9608.00 46.48 PK 0.79 47.27 74.00 -26.73
3 9608.00 33.87 AV 0.79 34.66 54.00 -19.34
4 12010.00 * PK * * 74.00 *
4 12010.00 * AV * * 54.00 *
5 14412.00 * PK s * 74.00 *
5 14412.00 * AV * * 54.00 *

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (0CH_2402MHz)

Frequency Correction Factor Level Limit Line |Over Limit
No. Read Level (dBuV
© (MHg)  |Read Level (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
1 4804.00 47.41 PK -3.64 43.77 74.00 -30.23
1 4804.00 33.92 AV -3.64 30.28 54.00 -23.72
2 7206.00 47.41 PK -0.95 46.46 74.00 -27.54
2 7206.00 32.81 AV -0.95 31.86 54.00 -22.14
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3 9608.00 46.90 PK 0.79 47.69 74.00 -26.31
3 9608.00 32.48 AV 0.79 33.27 54.00 -20.73
4 12010.00 * PK * * 74.00 *
4 12010.00 * AV * * 54.00 *
5 14412.00 * PK * * 74.00 *
5 14412.00 * AV * * 54.00 *

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (39CH_2441MHz)

Frequency Correction Factor Level Limit Line |Over Limit
No. (MHg)  |Read Level (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
1 4882.00 47.85 PK -3.67 44.18 74.00 -29.82
1 4882.00 34.62 AV -3.67 30.95 54.00 -23.05
2 7323.00 46.87 PK -0.82 46.05 74.00 -27.95
2 7323.00 32.60 AV -0.82 31.78 54.00 -22.22
3 9764.00 46.60 PK 0.84 47.44 74.00 -26.56
3 9764.00 33.00 AV 0.84 33.84 54.00 -20.16
4 12205.00 % PK % % 74.00 *
4 12205.00 % AV % % 54.00 *
5 14646.00 « PK « % 74.00 «
5 14646.00 « AV % % 54.00 *

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (39CH_2441MHz)

Frequency Correction Factor Level Limit Line |Over Limit
No. MHz) | Read Level (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
1 4882.00 46.86 PK -3.67 43.19 74.00 -30.81
1 4882.00 32.49 AV -3.67 28.82 54.00 -25.18
2 7323.00 45.90 PK -0.82 45.08 74.00 -28.92
2 7323.00 32.53 AV -0.82 31.71 54.00 -22.29
3 9764.00 47.02 PK 0.84 47.86 74.00 -26.14
3 9764.00 33.51 AV 0.84 34.35 54.00 -19.65
4 12205.00 * PK * * 74.00 *
4 12205.00 * AV * * 54.00 *
5 14646.00 * PK % * 74.00 *
5 14646.00 * AV % * 54.00 *

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (78CH_2480MHz)

Frequency Correction Factor| Level Limit Line |Over Limit
No. Read Level (dBuV)
(MHz) (dB) (dBuV/m) | (dBuV/m) (dB)

1 4960.00 48.11 PK -3.59 44.52 74.00 -29.48
1 4960.00 34.56 AV -3.59 30.97 54.00 -23.03
2 7440.00 46.55 PK -0.68 45.87 74.00 -28.13
2 7440.00 33.11 AV -0.68 32.43 54.00 -21.57
3 9920.00 47.60 PK 0.91 48.51 74.00 -25.49
3 9920.00 33.18 AV 0.91 34.09 54.00 -19.91
4 12400.00 * PK * * 74.00 *

4 12400.00 AV * 54.00 *
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5 14880.00 * PK * * 74.00
5 14880.00 * AV * * 54.00
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT3 M (78CH_2480MHZ)
Frequency Correction Factor Level Limit Line |Over Limit
No. Read Level (dBuV
© (MHg)  |Read Level (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
1 4960.00 48.26 PK -3.59 44.67 74.00 -29.33
1 4960.00 34.42 AV -3.59 30.83 54.00 -23.17
2 7440.00 46.66 PK -0.68 45.98 74.00 -28.02
2 7440.00 32.69 AV -0.68 32.01 54.00 -21.99
3 9920.00 46.41 PK 0.91 47.32 74.00 -26.68
3 9920.00 32.43 AV 091 33.34 54.00 -20.66
4 12400.00 * PK * * 74.00 *
4 12400.00 * AV * * 54.00 *
5 14880.00 * PK * * 74.00 *
5 14880.00 * AV * * 54.00 *

REMARKS: 1. Emission level (dBuV/m) =Raw Value (dBuV) +Antenna Factor (dB/m) + Cable
Factor (dB) +Pre-amplifier Factor
2. The other emission levels were very low against the limit.
3. The other emission levels were very low against the limit.
4. Margin value = Limit value- Emission level.

5. The limit value is defined as per 15.247
6. “ * “: Fundamental frequency

** END OF REPORT **
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