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*RBW 100 kHz Marker 2 [T1 ]

*VBW 300 kHz -53.09 dBnm
Ref 10 dBm *Att 20 dB SWT 2.5 = 24.001200000 GH=z
10 Cffpet 1 dB Marker| 1 [T1
-2111 dBm
o ] 2l 427120000 GH= Ea
D1 -2.1(1 dBm
L £
| . _
LVL
20
D2 —-22.11 dBm
30
40
3DB
50
b WWWW’“MW
AR VPRE TP N NP YRTON VTN YT T
70
80
-30
Start 30 MHEz 2.497 GHz/ Stop 25 GHz
(Plot H.1:  Channel =39, 30MHz to 25GHz @ 8-DPSK)
*RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz =52.91 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 s 20.755100000 GEH=z
10 Offset 1 ¢B Marker| 1 [T1
-2(22 dBm
o 2l 477080 ce-|EH
[D1 -2.2P dBm
LVL
20
D2 —22.22 dBm
20
40
3DE
F-50 =
5 S Ak salhua sy Lol -IA AL, d
P S A A Mo v
70
80
-850
Start 30 MHz 2.497 GHz/ Stop 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

A. Test Setup:

Communication
Antenna

I// Test Antenna
[

EUT

/iT I |
\ .

=

< 80cm >, Turn Table

o e e e e
OO

Service Receiver — Preamplifier
Supplier

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.
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B. Equipments List:

Description Manufacturer Model Serial No. Calibration
Due. Date
Receiver R&S ESIB26 A0304218 2014.06.07
Full-Anechoic Chamber Albatross 12.8m*6.8m*6.4m | A0412372 2014.06.07
Double ridge horn antenna R&S HF906 A0304225 2014.06.10
Ultra-wideband antenna R&S HL562 A0304224 2014.06.10

- MITEQ
Ampilier IG~18GHz R&S AFS42-00101800 25-S-42 2014.06.05

2.8.3. Test Procedure

For below 1G :QP detector RBW 120KHz ,VBW 300KHz.
For Above 1G: PK detector RBW 1MHz,VBW 3MHz for PK value ;PK detector RBW
IMHz, VBW 10Hz for AV value.

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 [dBMV/m] :UR+ AT + AFactor [dB]’ AT :LCable loss [dB]'Gpreamp [dB]
Ar: Total correction Factor except Antenna

Ug: Receiver Reading

Gpreamp: Preamplifier Gain

Aractor: Antenna Factor at 3m

Notel: The red vertical lines “F1” in the following charts is to indicate the frequencies 2400MHz and
2483.5MHz respectively.

Note2: Both horizontal and vertical polarization direction of the antenna has been performed, only the
worst case recorded in this report.
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2.8.4.1. GFSK Mode

A. Test Verdict:

(Un-hopping)

Receiver Max.
Channel Frequency | Detector | Reading | AT | AFactor | Emission Limit erdict
(MHz) UR | @B) |@B@m)| E |@Buvim)
PK/AV | (dBuV) (dBpV/m)
0 2385.904 PK 50.26 -31.7 28.3 46.86 74 Pass
0 2385.904 AV 41.96 -31.7 28.3 38.56 54 Pass
0 2399.840 PK 54.5 -31.7 28.3 51.10 74 Pass
0 2399.840 AV 41.55 -31.7 28.3 38.15 54 Pass
78 2485.964 PK 49.13 | -29.45 29.2 48.88 74 Pass
78 2485.964 AV 47.94 |[-29.45 20.2 47.69 54 Pass
78 2496.216 PK 49.78 |-29.45 29.2 49.53 74 Pass
78 2496.216 AV 47.39 |-29.45 29.2 47.14 54 Pass

B. Test Plots:
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*RBW 100 kHz Marker 2 [T1 ]

*YBW 300 kHz 54.50 dBpv
Ref 117 dBuv *Att 20 dB SWT 15 ms 2.399840000 GH=z
Offset 1 4B Marker| 1 [T1
108,683 dig
110
2l401920b00 guf |EH
|-100
LI H
LVL
20
80
D1 74 dBpv
70
o0 3DB
2
)
|40
30
Fl
20 i
Start Z.3 GH:z 10.4 MHz/ Stop 2.404 GHz

(Plot Al:  Channel = 0 PEAK @ GFSK)
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*RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz 45.78 dBupVv

Ref 118 dBuv *Att 20 dB SWT 2.5 ms 2.496216000 GH=z

Offret 1 dB Marker| 1 [T1
T 107 .76 dBuv
- 2480156000 Gz |EM

100 /

rs 74 dBuv
F‘ \W 3DB
&0

|20 |

Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz

(Plot Bl: ~ Channel = 78 PEAK @ GFSK)

(hopping)
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Receiver Max.
Frequency | Detector | Reading AT AFactor Emission Limit .
Channel Verdict
(MHz) UR (dB) (dB@3m) E (dBuV/m)
PK/AV | (dBuV) (dBuV/m)
0 2385.904 PK 50.04 -31.78 28.2 46.46 74 Pass
0 2385.904 AV 42.96 -31.78 28.2 39.38 54 Pass
0 2399.632 PK 51.79 -31.78 28.2 48.21 74 Pass
0 2399.632 AV 39.98 -31.78 28.2 36.40 54 Pass
78 2486.536 PK 50.57 -29.45 29.2 50.32 74 Pass
78 2486.536 AV 47.93 -29.45 29.2 47.68 54 Pass
78 2487.328 PK 49.82 -29.24 29.3 49.88 74 Pass
78 2487.328 AV 48.87 -29.24 29.3 48.93 54 Pass
*RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz 51.79 dBpv
Ref 117 dBpv *Att 20 dB SWT 15 ms 2.399632000 GHEz
offpet 1 qIB Marker| 1 [T1
110 108.53 dBu¥
2l.402336p00 ey |ES
100
D1 74 dppv
50 i
WWMMWWWWWM
| 5 Ff

Start 2.3 GHz

10.4 MHz/

(Plot A1-1:

Stop 2.404 GHz

Channel = 0 PEAK)
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*RBW 100 kHz Marker 2 [T1 ]

*VBW 300 kHz 50.57 dBuv
Ref 118 dBpv *Att 20 dB SWT 2.5 ms 2.486536000 GHz
Offpet 1 (B Marker| 1 [T1
1 107.76 dBuv
1
110
21-475144p00 GHz “
{v‘
IAXH

D \, 74 dBpv
70

30

F1l
EN |

Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz

(Plot B1-1: Channel = 78 PEAK)
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2.8.4.2. [ [/4-DQPSK Mode

A. Test Verdict:

(Un-hopping)
Receiver Max.
Channel Frequency | Detector | Reading | AT | AFactor | Emission Limit Verdict
(MHz) UR | (dB) | (@B@3m) E (dBuV/m)
PK/AV | (dBuV) (dBuV/m)
0 2339.728 PK 50.77 | -31.75 28.2 47.22 74 Pass
0 2339.728 AV 42.18 |[-31.74 28.2 38.64 54 Pass
0 2378.624 PK 49.66 |-31.75 28.2 46.11 74 Pass
0 2378.624 AV 44.6 -31.74 28.2 41.06 54 Pass
78 2486.712 PK 50.03 | -29.45 29.2 49.78 74 Pass
78 2486.712 AV 48.59 [ -29.45 29.2 48.34 54 Pass
78 2496.480 PK 50.16 |-29.45 29.2 49.91 74 Pass
78 2496.480 AV 47.35 |[-29.45 29.2 47.1 54 Pass

B. Test Plots:
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*RBW 100 kHz Marker 2 [T1 ]

*VBW 300 kHz 50.77 dBuv
Ref 118 dBuv *Att 20 dB SWT 15 ms 2.339728000 GHz
Offpet 1 gB Marker| 1 [T1
107.46 dEpy
110
2.402336D00 GHy [ & ]
100
LVL
50
50
D1 74 dBuv
70
3DB
Lc0
-, Y | /
(VCTVPRTN WPV ¥ SRV RS NI DY, V1 SOSNIY TR VRSV AUy WINPT WSRIYTT TP Y PRV YO R DN
a0
20
F1l
20 |
Start 2.3 GHz 10.4 MH=Z/ Stop 2.404 GHz

(Plot C1:  Channel = 0 PEAK @ 1/4-DQPSK)
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*RBW 100 kH=z
*VBW 300 kHz

Marksr 2: [T1 ]

50.16 dBnv

Ref 118 dBpv *Att 20 4B SWT 2.5 ms 2.496480000 GHz
Offpet 1 4B Marker| 1 [Tl
106.63 dBuv
110 + — — —-
2[.480024000 GHz
ﬂ
AXH ‘100{“
50 ‘
|80
_'\ 74 dBuv
|70 lﬁ
B U
2
[ 50 hd h 4
MRA AL AL A et b AR AL g ™ st ST A A LA A an]
40
30
F1l
20 -
Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz

(Plot D1:  Channel = 78 PEAK @ 1/4-DQPSK)
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(hopping)
Receiver Max.
Channel Frequency | Detector | Reading | AT AFactor | Emission Limit S
(MHz) UR (dB) [ (dB@3m) E (dBuV/m)
PK/AV | (dBuV) (dBpV/m)
0 2347216 PK 50.11 | -31.65 28.5 46.96 74 Pass
0 2347.216 AV 45.52 | -31.65 28.5 42.37 54 Pass
0 2399.632 PK 52.51 |-31.82 28.1 48.79 74 Pass
0 2399.632 AV 4328 |-31.82 28.1 39.56 54 Pass
78 2488.604 PK 4993 | -29.45 29.2 49.68 74 Pass
78 2488.604 AV 48.90 [-29.45 29.2 48.65 54 Pass
78 2495.468 PK 50.18 |-29.45 29.2 49.93 74 Pass
78 2495.468 AV 48.85 | -29.45 29.2 48.60 54 Pass

*RBW 100 kHz Marker 2 [T1 ]

*YBW 300 kH=z 52.51 dBpv
Ref 118 dBuv *Att 20 dB SWT 15 ms 2.399632000 GHz
Offset 1 4B Marker| 1 [T1
110 107.61 dRpV
B S 404000000 du-yiEd
meE [Lloo
LVL
=1
=1
D1 74 dBuv-
|70
3DB
|60
- )
S RV Y SWUNIRIIPE VSR W WA TN 1Y RSTVEN FIFRY VNP BSVETE TWRRIGRTY FRY PN R WP P
40
=1
Fl
|
|20 i
Start 2.3 GHz 10.4 MHz/ Stop 2.404 GHz

(Plot C1-1: Channel = 0 PEAK)
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*RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz 50.18 dBuv
Ref 118 dBuv *Att 20 dB SWT 2.5 ms 2.495468000 GHz
offget 1 qB Marker| 1l [T1
T 106.66 dBuv
(75 Zl.475012po0 caz |EX
ﬂ
b
VU LVL
90
30
"-& 74 dBpV
70
\J\ﬂ 3DB
—60 ] \\‘.
<o ¥y
KUEN P PREYY Y, VSR PN NS APURTEFUE P2 A | W g ¥ SR TR UV VT PR
40
—30
Fl
120 T‘
Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz

(Plot D1-1: Channel = 78 PEAK)
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2.8.4.3. 8-DPSK Mode

A. Test Verdict:

(Un-hopping)

Receiver Max.
Channel Frequency | Detector | Reading | AT | AFactor | Emission Limit T
(MHz) UR | @B) |@B@3m)| E |(dBuV/m)
PK/AV | (dBuV) (dBpV/m)
0 2336.400 PK 4998 |-31.81 28.1 46.27 74 Pass
0 2336.400 AV 45.19 |-31.70 28.3 41.79 54 Pass
0 2399.008 PK 52.26 |-31.81 28.1 48.55 74 Pass
0 2399.008 AV 43.11 -31.70 28.3 39.71 54 Pass
78 2484.028 PK 51.01 |-29.45 29.2 50.76 74 Pass
78 2484.028 AV 47.69 | -29.45 29.2 47.44 54 Pass
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Receiver Max.
Channel Frequency | Detector | Reading | AT | AFactor | Emission Limit \Verdiot
(MHz) UR (dB) | (dB@3m) E (dBuV/m)
PK/AV | (dBuV) (dBuV/m)
78 2494.632 PK 50.03 -29.45 29.2 49.78 74 Pass
78 2494.632 AV 48.90 -29.45 29.2 48.65 54 Pass
B. Test Plots:
*RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kH=z B2 ABpvY
Ref 118 dBpv *Att 20 dB SWT 15 ms £, | 008000 GHz
cffget 1 4B Marker| 1 [T1
110 0 :
L 402336000
100
70 A ] 7 T7u1
N ZPYUSN [,V TV |5 N WSS P TYYIN W VY RO P FEWTIY TN AT YRR -m"’w
Fﬁ

Start 2.3 GHz

(Plot E1:

10.4 MHz/

Stop 2.404 GHz

Channel = 0 PEAK @ 8-DPSK Mode)
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*RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz 51.01 dBpv
Ref 118 dBuv *Att 20 dB SWT 2.5 ms 2.484028000 GHz
Offget 1 diB Marker| 1 [T1
50.62 dBpv
e 2l.478000po0 caz |EH
fq
100 W
o0
|50 I
'I Dl 74 dBuv

1Y
ISR |

50 A S¥ g U W WV PRV L, SRV ST TR N | PNIFW, VRO | S PR, P ST PR
40
30
Tl
|20 }
Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz

(Plot F1:  Channel = 78 PEAK @ 8-DPSK Mode)
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(hopping)
Receiver Max.
Channel Frequency | Detector | Reading | AT | AFactor | Emission Limit Verdict
(MHz) UR | @B) |@B@3m)| E |(dBuV/m)
PK/AV | (dBuV) (dBuV/m)
0 2390.896 PK 51.83 -31.7 28.3 48.43 74 Pass
0 2390.896 AV 45.13 -31.7 28.3 41.73 54 Pass
0 2399.632 PK 52.54 -31.7 28.3 49.14 74 Pass
0 2399.632 AV 43.37 -31.7 28.3 39.97 54 Pass
78 2492.036 PK 49.98 |-29.25 293 50.03 74 Pass
78 2492.036 AV 49.56 [ -29.25 29.3 49.61 54 Pass
78 2495.512 PK 50.53 | -29.45 29.2 50.28 74 Pass
78 2495.512 AV 49.49 [-29.45 29.2 49.24 54 Pass
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*RBW 100 kHz Marker 2 [Tl ]
*YBW 300 kHz 52.54 dBpv
Ref 118 dBuv *Att 20 dB SWT 15 ms 2.399632000 GHz
Offpet 1 ¢iB Marker| 1 [T1
107.03 dBuV
| 9
110 21.403168D00 GH2 n
L0
LVL
20
80
D1 74 dBuv.
70
3DB
60
| 5 [
R A AW R WWWWMM\MMWJ
40
30
Fl
|20 }
Start 2.3 GHz 10.4 MHzZ/ Stop 2.404 GHz

(Plot E1-1:  Channel = 0 PEAK)
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*RBW 100 kHz Marker 2 [T1 ]

*YBW 300 kHz 50.53 dBpv
Ref 118 dBpv *Att 20 dB SWT 2.5 ms 2.495512000 GHz
Offset 1 4B Marker( 1 [T1

110 106.50 dBnv
2 2la79144po0 crz |EN

fr‘
1pe
W LVL

M 3DB
60

40

Fl
20 |
Start 2.478 GHz 2.2 MHz/ Stop 2.5 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/50Q line impedance stabilization network (LISN).

Conducted Limit (dBuV)
Frequency range (MHz) ;
Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
0.50 - 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

A. Test Setup:

< 40cm >, < < 80cm > > Communication

Antenna

/E\ 5 Pulse Limiter
< 80cm >! g LISN
: fa Receiver
) “ — O—
\/ %

Service /

Supplier

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 set-up and test methods were according to ANSI C63.4:2009

The Bluetooth Module of the EUT is powered by the PC. The factors of the site are calibrated 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 DH5 packages at maximum power.
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Equipments List:
Description Manufacturer Model Serial No. Calibration
Due. Date
Test Receiver ROHDE&SCHWARZ | ESCS30 A0304260 2014.06.10
LISN ROHDE&SCHWARZ | ESH2-Z5 A0304221 2014.06.10

2.9.3. Test Result

The maximum conducted interference is searched using Peak (PK), if the emission levels more than
the AV and QP limits, and that have narrow margins from the AV and QP limits will be re-measured
with AV and QP detectors. Tests for both L phase and N phase lines of the power mains connected to
the EUT are performed. Refer to recorded points and plots below.

A. Test setup:

The EUT configuration of the emission tests is EUT + PC.

B. Test Plots:

Level [dBuV]
100

80

60 — |

. B ,: ‘%:w‘,‘,’bn YA |‘ 0T A it *WWMWWMW

Q) I g m memmmm
N\ H] MWWM " N
20 ‘ ‘
0
-10 150k 300k 500k 1M 2M 3M 5M 7™ 10M 30M
x MES 13-14105 L_fin L
Conducted Disturbance at Mains Terminals
L Test Data
QP AV
Measurement Measurement
Frequency Limits Margin Frequency Limits Margin
Value Value
(MHz) (dBpv) (dB) (MHz) (dBuv) (dB)
(dBpyv) (dBpv)
0.3500 59 47.30 11.70 0.3500 49 37.80 11.20
2.1520 56 42.30 13.70 2.1560 46 34.70 11.30
4.5240 56 42.80 13.20 4.5240 46 35.00 11.00
L Test Curve

(Plot A: L Phase)
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Level [dBuV]
100
80
60—
o [T T e T WK L
N YAYS N ) | | X W Xy m i b .
. ‘\;:”/\A My (AT ' VW'\‘“" % W + ) "'\ P aiian.
20 [ ! w
0
10 150k 300k 500k 1M 2M 3M 5M ™ 10M 30M
X N_fin ) o
Conducted Disturbance at Mains Terminals
N Test Data
Qp AV
Measurement Measurement
Frequency Limits Margin Frequency Limits Margin
Value Value
(MHz) (dBpV) (dB) (MHz) (dBpV) (dB)
(dBpv) (dBpv)
0.3460 59 40.90 18.10 0.3300 50 30.00 20.00
2.1640 56 34.80 21.20 2.1640 46 24.80 21.20
4.5960 56 37.00 19.00 4.6640 46 26.80 19.20
N Test Curve

(Plot B: N Phase)

Test Result: PASS
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2.10. Radiated Emission

2.10.1. Requirement

According to FCC section 15.247(c), 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 (uV/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)
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2.10.2. Test Description

A. Test Setup:

1) For radiated emissions from 9kHz to 30MHz

Turn Table«

RN
AN &

Test Antenna Receivers —{ Preamplifier+

2) For radiated emissions from 30MHz tol1GHz

Test Antenna+

= 1lm ...

N

=]

1

£
Cmmm e

A

Turm Table«

[
DDBODIDDID

Eeceivers —{ Preamplifier+
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3) For radiated emissions above 1GHz

Tarn Tabled -

0
< 80cm 34-i

ey
o

Eeceivers — Preamplifier+

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 EUT is powered by the PC. 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 frequency hopping operation of the hybrid system, with the direct sequence
operation turned off, the Module is activated and controlled by the PC, 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 Im 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 1GHz) and Horn Test
Antenna (above 1GHz) 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.
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B. Equipments List:

Description Manufacturer Model Serial No. Calibration
Due. Date
Receiver R&S ESIB26 A0304218 2014.06.07
Full-Anechoic Chamber Albatross 12.8m*6.8m*6.4m | A0412372 2014.06.07
Test Antenna - Bi-Log | Schwarzbeck VULB 9163 9163-274 2014.06.09
Test Antenna - Horn R&S BBHA 9120D 9120C-963 2014.06.09
Test Antenna - Horn R&S HF960 100150 2014.06.10
Test Antenna — Horn ETS UG-596A/U A0902607 2014.06.05
(18-25GHz)
Test Antenna -Loop Schwarzbeck HFH2-72 100047 2014.06.02
MITEQ 2014.06.05
Ampilier 1IG~18GH R 25-S-42
mpilier 1G~18GHz &S AFS42-00101800 35
JS42-18002600-28 | 12111.0980.0 2014.06.05
Ampilier 18G~40GHz R&S SA 0
amplifier 20M~3GHz R&S PAP-0203H 22018 2014.06.10

2.10.3. Test Procedure

For below 1G :QP detector RBW 120KHz ,VBW 300K Hz.
For Above 1G: PK detector RBW 1MHz,VBW 3MHz for PK value ;PK detector RBW
IMHz, VBW 10Hz for AV value.

2.10.4. 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 [dBuV/m] =Ug + A1+ Apactor [AB]; AT =Lcable loss [AB]-Gpreamp [dB]
Ar: Total correction Factor except Antenna
Ur: Receiver Reading
Gopreamp: Preamplifier Gain
Aractor: Antenna Factor at 3m

During the test, the total correction Factor AT and Agacor Were built in test software.

CCIC-SET/T (00) Page 67 of 85



=

Report No.: SET2013-06746

Notel: 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.

Note2: The EUT has two different mainboards, both of which have been tested, but only worse case

is reported.

2.10.4.1.

For 9KHz to 30MHz
The test has been performed, and the Radiated Emission level is too low to the limit.

For 30MHz to 1000 MHz

The EUT of first mainboard

Marker:

399.338677 MHz

Level [dBuV/m]

35.31 dBpV/m

80
70
60
50
\ ‘
40 W ,JWW*
A /\ | i Y,
? U W\A/\A/W\/\/\/"\/\/\A -
20
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [HZ]
__ MES 13-07939V
LIM FCC CI.B F QP/AV FCC ClassB, field strength
Antenna
Frequency QuasiPeak Bandwidth Limit Margin
height .
(MHz) (dBy Vim) (kHz) (dBy Vim) (dB) Antenna | Verdict
(cm)
35.8310 32.05 120.000 100.0 40.00 7.95 Vertical Pass
101.928 35.71 120.000 100.0 43.50 7.79 Vertical Pass
399.338 35.31 120.000 100.0 46.00 10.69 Vertical Pass

(Plot A: 30MHz to 1GHz, Antenna Vertical)
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Marker: 893.086172 MHz 38.93 dBuV/m
Level [dBuV/m]
80
70
60
50
40 ‘ MW
/\/ AW'A AL, W
20 ~
10
0 30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [HZ]
MES 13-07939 H
LIM FCC CIL.B F QP/AV FCC ClassB, field strength
Antenna
Frequency QuasiPeak Bandwidth Limit Margin
height :
(MHz) (dBuV/m) (kHz) J (dBuV/m) (dB) Antenna | Verdict
(cm)
74.7094 29.40 120.000 100.0 40.00 10.60 Horizontal Pass
117.4700 36.22 120.000 100.0 43.50 7.28 Horizontal Pass
893.0860 38.93 120.000 100.0 46.00 7.07 Horizontal Pass
(Plot B: 30MHz to 1GHz, Antenna Horizontal)
For 1GHz to 25GHz
GFSK Mode:
ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (0CH_2402MHZ)
Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier
1 *2402.00 |104.54| PK / / 1.00 H 112 107.94 | 28.3 4.90 -36.6
1 *2402.00 |97.73 | AV / / 1.00 H 112 101.13 28.3 4.90 -36.6
2 4804.00 |48.29 | PK 74 25.71 1.00 H 254 45.09 32.7 7.00 -36.5
2 4804.00 | 419 | AV 54 12.1 1.00 H 254 38.7 32.7 7.00 -36.5
3 7206.00 |49.79 | PK 74 2421 1.00 H 104 40.39 35.8 8.90 -35.3
3 7206.00 |44.26| AV 54 9.74 1.00H 104 34.86 35.8 8.90 -35.3
4 9608.00 |48.74 | PK 74 25.26 1.00 H 10 36.14 37.2 10.20 -34.8
4 9608.00 |45.09| AV 54 8.91 1.00 H 10 32.49 37.2 10.20 -34.8
CCIC-SET/T (00> Page 69 of 85




=

Report No.: SET2013-06746

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

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2402.00 (103.51| PK / / 1.00 V 84 106.91 28.3 4.90 -36.6
1 *2402.00 |95.41| AV / / 1.00 V 84 98.81 28.3 4.90 -36.6
2 4804.00 |48.40| PK 74 25.60 1.00 V 109 452 32.7 7.00 -36.5
2 4804.00 |45.01 | AV 54 8.99 1.00 V 109 41.81 32.7 7.00 -36.5
3 7206.00 |49.53 | PK 74 24 .47 1.00V 22 40.13 35.8 8.90 -35.3
3 7206.00 |42.67| AV 54 11.33 1.00 V 22 33.27 35.8 8.90 -35.3
4 9608.00 |50.79 | PK 74 23.21 1.00V 323 38.19 37.2 10.20 -34.8
4 9608.00 |44.55| AV 54 9.45 1.00V 323 31.95 37.2 10.20 -34.8

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

Frequency Emssion Limit | Margin | Antenna Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2441.00 (104.73| PK / / 1.00 H 15 107.93 28.3 5.10 -36.6
1 *2441.00 |98.39| AV / / 1.00 H 15 101.59 28.3 5.10 -36.6
2 4882.00 |46.78 | PK 74 27.08 1.00 H 28 43.38 32.3 7.60 -36.5
2 4882.00 |42.52| AV 54 11.29 1.00 H 28 39.12 32.3 7.60 -36.5
3 7323.00 |51.64| PK 74 22.18 1.00 H 39 42.24 36.1 8.60 -35.3
3 7323.00 |45.88 | AV 54 7.95 1.00 H 39 36.48 36.1 8.60 -35.3
4 9764.00 |50.23 | PK 74 23.63 1.00 H 205 37.63 37.2 10.20 -34.8
4 9764.00 |45.03| AV 54 8.85 1.00H 205 3243 37.2 10.20 -34.8

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

Frequency Emssion Limit | Margin | Antenna Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2441.00 |104.67| PK / / 1.00 V 87 107.87 | 28.3 5.10 -36.6
1 *2441.00 |96.81 | AV / / 1.00V 87 100.01 28.3 5.10 -36.6
2 4882.00 |47.83| PK 74 26.17 1.00 V 112 44 43 32.3 7.60 -36.5
2 4882.00 |41.65| AV 54 12.35 1.00 V 112 38.25 32.3 7.60 -36.5
3 7323.00 |54.21| PK 74 19.79 1.00 V 91 44 81 36.1 8.60 -35.3
3 7323.00 |46.76 | AV 54 7.24 1.00 V 91 37.36 36.1 8.60 -35.3
4 9764.00 |49.48 | PK 74 24.52 1.00 V 336 36.88 37.2 10.20 -34.8
4 9764.00 |44.56| AV 54 9.44 1.00 V 336 31.96 37.2 10.20 -34.8

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

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2480.00 (105.51| PK / / 1.00 H 15 108.81 28.6 4.70 -36.6
1 *2480.00 | 98.15| AV / / 1.00 H 15 101.45 28.6 4.70 -36.6
2 4960.00 |50.89 | PK 74 23.11 1.00 H 99 47.09 33 7.00 -36.2
2 4960.00 |43.66| AV 54 10.34 1.00 H 99 39.86 33 7.00 -36.2
3 7440.00 |49.78 | PK 74 2422 1.00 H 215 40.38 36.2 8.50 -35.3
3 7440.00 |43.31| AV 54 10.69 1.00 H 215 3391 36.2 8.50 -35.3
4 9920.00 |50.69 | PK 74 23.31 1.00 H 9 38.09 37.2 10.20 -34.8
4 9920.00 |41.55| AV 54 12.45 1.00 H 9 28.95 37.2 10.20 -34.8

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M (78CH_2480MHz)
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Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2480.00 |104.70| PK / / 1.00 V 29 108 28.6 4.70 -36.6
1 *2480.00 |97.51| AV / / 1.00V 29 100.81 28.6 4.70 -36.6
2 4960.00 |49.86| PK 74 24.14 1.00 V 114 46.06 33 7.00 -36.2
2 4960.00 |47.94| AV 54 6.06 1.00 V 114 4414 33 7.00 -36.2
3 7440.00 |49.67 | PK 74 2433 1.00 V 87 40.27 36.2 8.50 -35.3
3 7440.00 |44.10| AV 54 9.90 1.00 V 87 347 36.2 8.50 -35.3
4 9920.00 |49.65| PK 74 24.35 1.00 V 168 37.05 37.2 10.20 -34.8
4 9920.00 |44.85| AV 54 9.15 1.00 V 168 32.25 37.2 10.20 -34.8

[1/4-DQPSK Mode:

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

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier
1 *2402.00 |103.64| PK / / 1.00H 106 107.04 | 28.3 4.90 -36.6
1 *2402.00 | 95.86| AV / / 1.00 H 106 99.26 28.3 4.90 -36.6
2 4804.00 |49.77 | PK 74 2423 1.00 H 88 46.57 32.7 7.00 -36.5
2 4804.00 |42.41| AV 54 11.59 1.00 H 88 39.21 32.7 7.00 -36.5
3 7206.00 |50.85| PK 74 23.15 1.00H 305 41.45 358 8.90 -35.3
3 7206.00 |43.36| AV 54 10.64 1.00H 305 33.96 358 8.90 -35.3
4 9608.00 |49.44| PK 74 24.56 1.00H 1 36.84 37.2 10.20 -34.8
4 9608.00 |45.60| AV 54 8.40 1.00 H 1 33 37.2 10.20 -34.8
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M (0CH_2402MHZ)
Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2402.00 (103.87| PK / / 1.00V 7 107.27 | 28.3 4.90 -36.6
1 *2402.00 | 95.36 | AV / / 1.00 V 7 98.76 28.3 4.90 -36.6
2 4804.00 |50.03| PK 74 23.97 1.00 V 118 46.83 32.7 7.00 -36.5
2 4804.00 |43.74| AV 54 10.26 1.00 V 118 40.54 32.7 7.00 -36.5
3 7206.00 |49.86 | PK 74 2414 1.00V 215 40.46 35.8 8.90 -35.3
3 7206.00 |44.60 | AV 54 9.40 1.00 V 215 35.2 35.8 8.90 -35.3
4 9608.00 |48.56 | PK 74 25.44 1.00 V 43 35.96 37.2 10.20 -34.8
4 9608.00 |45.24| AV 54 8.76 1.00 V 43 32.64 37.2 10.20 -34.8

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

Frequency Emssion Limit | Margin | Antenna Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2441.00 (104.12| PK / / 1.00 H 196 107.32 28.3 5.10 -36.6
1 *2441.00 |98.12| AV / / 1.00 H 196 101.32 28.3 5.10 -36.6
2 4882.00 |51.85| PK 74 22.15 1.00 H 75 48.45 32.3 7.60 -36.5
2 4882.00 |45.62| AV 54 8.38 1.00 H 75 4222 32.3 7.60 -36.5
3 7323.00 [49.92| PK 74 24.08 1.00 H 178 40.52 36.1 8.60 -35.3
3 7323.00 |44.37| AV 54 9.63 1.00 H 178 34.97 36.1 8.60 -35.3
4 9764.00 |51.65| PK 74 22.35 1.00 H 150 39.05 37.2 10.20 -34.8
4 9764.00 |44.94| AV 54 9.06 1.00 H 150 32.34 37.2 10.20 -34.8

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M (39CH_2441MHz)
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Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2441.00 |104.87| PK / / 1.00 V 357 108.07 | 28.3 5.10 -36.6
1 *2441.00 |95.22| AV / / 1.00V 357 98.42 28.3 5.10 -36.6
2 4882.00 |51.61| PK 74 22.39 1.00 V 21 48.21 32.3 7.60 -36.5
2 4882.00 |47.15| AV 54 6.85 1.00 V 21 4375 32.3 7.60 -36.5
3 7323.00 |53.69| PK 74 20.31 1.00 V 95 44 .29 36.1 8.60 -35.3
3 7323.00 |46.93| AV 54 7.07 1.00 V 95 37.53 36.1 8.60 -35.3
4 9764.00 |55.08| PK 74 18.92 1.00V 327 42 .48 37.2 10.20 -34.8
4 9764.00 |48.50| AV 54 5.50 1.00 V 327 359 37.2 10.20 -34.8

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

Frequency Emssion Limit | Margin | Antenna Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2480.00 |105.35| PK / / 1.00 H 17 108.65 28.6 4.70 -36.6
1 *2480.00 |95.48 | AV / / 1.00 H 17 98.78 28.6 4.70 -36.6
2 4960.00 |50.98 | PK 74 23.02 1.00 H 209 47.18 33 7.00 -36.2
2 4960.00 |43.84| AV 54 10.16 1.00 H 209 40.04 33 7.00 -36.2
3 7440.00 |52.95| PK 74 21.05 1.00 H 188 43.55 36.2 8.50 -35.3
3 7440.00 |44.24| AV 54 9.76 1.00 H 188 34.84 36.2 8.50 -35.3
4 9920.00 |51.37| PK 74 22.63 1.00 H 34 38.77 37.2 10.20 -34.8
4 9920.00 |43.22| AV 54 10.78 1.00 H 34 30.62 37.2 10.20 -34.8

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

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2480.00 |105.52| PK / / 1.00 V 59 108.82 | 28.6 4.70 -36.6
1 *2480.00 |93.71| AV / / 1.00V 59 97.01 28.6 4.70 -36.6
2 4960.00 |50.95| PK 74 23.05 1.00 V 102 47.15 33 7.00 -36.2
2 4960.00 |43.88 | AV 54 10.12 1.00 V 102 40.08 33 7.00 -36.2
3 7440.00 |55.12| PK 74 18.88 1.00 V 134 45.72 36.2 8.50 -35.3
3 7440.00 |43.79| AV 54 10.21 1.00 V 134 34.39 36.2 8.50 -35.3
4 9920.00 |50.06 | PK 74 23.94 1.00 V 304 37.46 37.2 10.20 -34.8
4 9920.00 |43.95| AV 54 10.05 1.00 V 304 31.35 37.2 10.20 -34.8
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8-DPSK Mode:
ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (0CH_2402MHz)
Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2402.00 |105.65| PK / / 1.00H 20 109.05 28.3 4.90 -36.6
1 *2402.00 |93.80 | AV / / 1.00H 20 97.26 28.3 4.90 -36.6
2 4804.00 |52.01| PK 74 21.99 1.00H 309 48.81 32.7 7.00 -36.5
2 4804.00 |43.66| AV 54 10.34 1.00H 309 40.46 32.7 7.00 -36.5
3 7206.00 |51.19| PK 74 22.81 1.00H 164 41.79 358 8.90 -35.3
3 7206.00 |45.00| AV 54 9.00 1.00H 164 35.6 358 8.90 -35.3
4 9608.00 |50.27 | PK 74 23.73 1.00 H 199 37.67 37.2 10.20 -34.8
4 9608.00 |43.81| AV 54 10.19 1.00 H 199 31.21 37.2 10.20 -34.8
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (0CH_2402MHz)
Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2402.00 |105.27| PK / / 1.00 V 51 108.67 | 28.3 4.90 -36.6
1 *2402.00 |93.12| AV / / 1.00 V 51 96.52 28.3 4.90 -36.6
2 4804.00 |50.81| PK 74 23.19 1.00 V 176 47.61 32.7 7.00 -36.5
2 4804.00 |44.04| AV 54 9.96 1.00 V 176 40.84 32.7 7.00 -36.5
3 7206.00 |52.21| PK 74 21.79 1.00 V 85 42.81 358 8.90 -35.3
3 7206.00 |43.97| AV 54 10.03 1.00 V 85 34.57 358 8.90 -35.3
4 9608.00 |51.00| PK 74 23.00 1.00 V 332 38.4 37.2 10.20 -34.8
4 9608.00 |45.24| AV 54 8.76 1.00 V 332 32.64 37.2 10.20 -34.8

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

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2441.00 (106.13| PK / / 1.00 H 57 109.33 28.3 5.10 -36.6
1 *2441.00 |98.14| AV / / 1.00 H 57 101.34 | 28.3 5.10 -36.6
2 4882.00 |50.18| PK 74 23.82 1.00H 169 46.78 32.3 7.60 -36.5
2 4882.00 |43.19| AV 54 10.81 1.00H 169 39.79 32.3 7.60 -36.5
3 7323.00 |51.55| PK 74 22.45 1.00H 76 42.15 36.1 8.60 -35.3
3 7323.00 |45.15| AV 54 8.85 1.00H 76 35.75 36.1 8.60 -35.3
4 9764.00 |52.23 | PK 74 21.77 1.00 H 111 39.63 37.2 10.20 -34.8
4 9764.00 |45.18| AV 54 8.82 1.00 H 111 32.58 37.2 10.20 -34.8

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

Frequency Emssion Limit | Margin | Antenna Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2441.00 |105.50| PK / / 1.00 V 61 108.7 28.3 5.10 -36.6
1 *2441.00 |93.93| AV / / 1.00V 61 97.13 28.3 5.10 -36.6
2 4882.00 |50.93| PK 74 23.07 1.00 V 175 47.53 32.3 7.60 -36.5
2 4882.00 |45.20| AV 54 8.80 1.00 V 175 41.8 32.3 7.60 -36.5
3 7323.00 |51.85| PK 74 22.15 1.00 V 34 42 .45 36.1 8.60 -35.3
3 7323.00 |43.81| AV 54 10.19 1.00 V 34 34.41 36.1 8.60 -35.3
4 9764.00 |52.00| PK 74 22.00 1.00V 309 394 37.2 10.20 -34.8
4 9764.00 |46.14| AV 54 7.86 1.00 V 309 33.54 37.2 10.20 -34.8

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3M (78CH_2480MHz)
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Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2480.00 |106.13| PK / / 1.00H 83 109.43 28.6 4.70 -36.6

1 *2480.00 | 98.20 | AV / / 1.00 H 83 101.5 28.6 4.70 -36.6

2 4960.00 |52.56| PK 74 21.44 1.00H 174 48.76 33 7.00 -36.2

2 4960.00 |46.21| AV 54 7.79 1.00H 174 42.41 33 7.00 -36.2

3 7440.00 |53.61 | PK 74 20.39 1.00H 152 44.21 36.2 8.50 -35.3

3 7440.00 |48.24| AV 54 5.76 1.00H 152 38.84 36.2 8.50 -35.3

4 9920.00 |51.92| PK 74 22.08 1.00H 337 39.32 37.2 10.20 -34.8

4 9920.00 |46.23 | AV 54 7.77 1.00 H 337 33.63 37.2 10.20 -34.8

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

Frequency Emssion Limit | Margin | Antenna Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2480.00 [106.15| PK / / 1.00V 118 109.45 28.6 4.70 -36.6
1 *2480.00 | 96.26 | AV / / 1.00 V 118 99.56 28.6 4.70 -36.6
2 4960.00 |50.65| PK 74 23.35 1.00 V 92 46.85 33 7.00 -36.2
2 4960.00 |43.06| AV 54 10.94 1.00 V 92 39.26 33 7.00 -36.2
3 7440.00 |51.68| PK 74 22.32 1.00 V 13 42.28 36.2 8.50 -35.3
3 7440.00 |44.19| AV 54 9.81 1.00V 13 34.79 36.2 8.50 -35.3
4 9920.00 |53.22| PK 74 20.78 1.00 V 67 40.62 37.2 10.20 -34.8
4 9920.00 |43.81| AV 54 10.19 1.00 V 67 31.21 37.2 10.20 -34.8
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2.10.4.2. The EUT of second mainboard

For 9KHz to 30MHz
The test has been performed, and the Radiated Emission level is too low to the limit.

For 30MHz to 1000 MHz

Marker: 30 MHz 29.32 dBuV/m
Level [dBuV/m]
80
70
60
i
50 |
40 ‘ g™
e
W
f W M
30 w/ WM ol
20 v
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [HZ]
MES 13-07939 H
LIM FCC CI.B F QP/AV FCC ClassB, field strength
(Plot A: 30MHz to 1GHz, Antenna Horizontal)
Antenna
Frequency QuasiPeak Bandwidth Limit Margin
height ;
(MHz) (dBy Vim) (kHz) (dBy Vim) (dB) i LLER L
(cm)
30.000 29.32 120.000 100.0 40.00 10.68 Vertical Pass
151.928 30.71 120.000 100.0 43.50 12.79 Vertical Pass
269.338 31.31 120.000 100.0 46.00 14.69 Vertical Pass
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Marker: 131.082164 MHz 32.56 dBpV/m
Level [dBuV/m]
80
70
60
i
50 |
\
40
it
30 ? b o
20
10
0 30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [HZ]
MES 13-07939 V
LIM FCC CI.B F QP/AV FCC ClassB, field strength
(Plot B: 30MHz to 1GHz, Antenna Vertical)
Antenna
Frequency QuasiPeak Bandwidth Limit Margin
height .
(MHz) (dBy Vim) (kHz) — (dBy Vim) (dB) Al B Al
(cm)
30.000 28.55 120.000 100.0 40.00 11.45 Vertical Pass
131.082 32.56 120.000 100.0 43.50 10.94 Vertical Pass
605.338 35.62 120.000 100.0 46.00 10.38 Vertical Pass
For 1GHz to 25GHz
GFSK Mode:
ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (0CH_2402MHZ)
Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier
1 *2402 |107.45| PK / / 1.00 H 91 110.65 28.2 5.2 -36.6
1 *2402 196.74| AV / / 1.00 H 91 99.94 28.2 5.2 -36.6
2 4804 54.81| PK 74 19.19 1.00H 295 51.01 33 7 -36.2
2 4804 4720 AV 54 6.80 1.00H 295 43.40 33 7 -36.2
3 7206 54.86| PK 74 19.14 1.00H 121 45.46 36.2 8.5 -35.3
3 7206 47.15| AV 54 6.85 1.00H 121 37.75 36.2 8.5 -35.3
4 9608 52.03| PK 74 21.97 1.00H 214 39.43 37.3 10.1 -34.8
4 9608 4433 AV 54 9.67 1.00 H 214 31.73 37.3 10.1 -34.8
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ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (0CH_2402MHz)
Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. . .
(MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2402 |109.83| PK / / 1.00 V 277 113.03 28.2 5.2 -36.6
1 *2402  |100.50] AV / / 1.00 V 277 103.70 | 28.2 5.2 -36.6
2 4804 54.81| PK 74 19.19 1.00V 197 51.01 33 7 -36.2
2 4804 47.81| AV 54 6.19 1.00 V 197 44.01 33 7 -36.2
3 7206 52.74| PK 74 21.26 1.00 V 72 43.34 36.2 8.5 -35.3
3 7206 45.88 | AV 54 8.12 1.00 V 72 36.48 36.2 8.5 -35.3
4 9608 54.62 | PK 74 19.38 1.00 V 265 42.02 37.3 10.1 -34.8
4 9608 47.68| AV 54 6.32 1.00 V 265 35.08 37.3 10.1 -34.8

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

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2441 |112.83] PK / / 1.00H 237 116.03 28.2 5.2 -36.6
1 *2441  ]102.66| AV / / 1.00 H 237 105.86 | 28.2 5.2 -36.6
2 4882 50.42| PK 74 23.58 1.00 H 155 46.62 33 7 -36.2
2 4882 42.61| AV 54 11.39 1.00 H 155 38.81 33 7 -36.2
3 7323 51.66| PK 74 22.34 1.00 H 258 42.26 36.2 8.5 -35.3
3 7323 44.63 | AV 54 9.37 1.00 H 258 35.23 36.2 8.5 -35.3
4 9764 51.60| PK 74 22.40 1.00 H 131 39.00 37.3 10.1 -34.8
4 9764 44.15| AV 54 9.85 1.00 H 131 31.55 37.3 10.1 -34.8

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

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2441 |110.17| PK / / 1.00 V 185 113.37 28.2 5.2 -36.6
1 *2441 1101.00] AV / / 1.00 V 185 104.20 | 28.2 5.2 -36.6
2 4882 50.42| PK 74 23.58 1.00 V 51 46.62 33 7 -36.2
2 4882 43.14| AV 54 10.86 1.00 V 51 39.34 33 7 -36.2
3 7323 53.23| PK 74 20.77 1.00 V 236 43 .83 36.2 8.5 -35.3
3 7323 46.86 | AV 54 7.14 1.00 V 236 37.46 36.2 8.5 -35.3
4 9764 52.37| PK 74 21.63 1.00 V 294 39.77 373 10.1 -34.8
4 9764 4477 | AV 54 9.23 1.00 V 294 32.17 37.3 10.1 -34.8

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

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2480 |109.20] PK / / 1.00 H 341 112.40 | 28.2 5.2 -36.6
1 *2480 199.34| AV / / 1.00H 341 102.54 | 28.2 5.2 -36.6
2 4960 52.06| PK 74 21.94 1.00H 357 48.26 33 7 -36.2
2 4960 4526 | AV 54 8.74 1.00H 357 41.46 33 7 -36.2
3 7440 53.81| PK 74 20.19 1.00H 104 44 .41 36.2 8.5 -35.3
3 7440 47.11 | AV 54 6.89 1.00H 104 37.71 36.2 8.5 -35.3
4 9920 53.42| PK 74 20.58 1.00H 60 40.82 37.3 10.1 -34.8
4 9920 4584 | AV 54 8.16 1.00 H 60 33.24 37.3 10.1 -34.8
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ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (78CH_2480MHz)
Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. . .
(MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2480 |107.58] PK / / 1.00 V 116 110.78 28.2 5.2 -36.6
1 *2480 197.53| AV / / 1.00 V 116 100.73 28.2 5.2 -36.6
2 4960 54.67| PK 74 19.33 1.00V 38 50.87 33 7 -36.2
2 4960 4731 | AV 54 6.69 1.00 V 38 43.51 33 7 -36.2
3 7440 51.37| PK 74 22.63 1.00 V 120 41.97 36.2 8.5 -35.3
3 7440 43.80| AV 54 10.20 1.00 V 120 34.40 36.2 8.5 -35.3
4 9920 53.08 | PK 74 20.92 1.00 V 167 40.48 37.3 10.1 -34.8
4 9920 46.67| AV 54 7.33 1.00 V 167 34.07 37.3 10.1 -34.8

[1/4-DQPSK Mode:

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

Frequency Emssion Limit | Margin | Antenna Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier
1 *2402 [110.70, PK / / 1.00 H 101 113.90 28.2 5.2 -36.6
1 *2402 ]100.48] AV / / 1.00 H 101 103.68 28.2 5.2 -36.6
2 4804 53.77| PK 74 20.23 1.00 H 254 4997 33 7 -36.2
2 4804 46.03 | AV 54 7.97 1.00 H 254 4223 33 7 -36.2
3 7206 52.58 | PK 74 21.42 1.00 H 227 4318 36.2 8.5 -35.3
3 7206 4494 | AV 54 9.06 1.00 H 227 35.54 36.2 8.5 -35.3
4 9608 51.35] PK 74 22.65 1.00 H 346 38.75 37.3 10.1 -34.8
4 9608 4474 AV 54 9.26 1.00 H 346 32.14 373 10.1 -34.8
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M (0CH_2402MHZ)
Frequency Emssion Limit | Margin | Antenna Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2402 [112.17) PK / / 1.00 V 87 115.37 28.2 5.2 -36.6
1 *2402 [102.48 AV / / 1.00 V 87 105.68 28.2 5.2 -36.6
2 4804 51.64| PK 74 22.36 1.00 V 77 47.84 33 7 -36.2
2 4804 4427 AV 54 9.73 1.00 V 77 40.47 33 7 -36.2
3 7206 51.55| PK 74 22.45 1.00 V 219 4215 36.2 8.5 -35.3
3 7206 4448 | AV 54 9.52 1.00V 219 35.08 36.2 8.5 -35.3
4 9608 53.91| PK 74 20.09 1.00 V 56 41.31 37.3 10.1 -34.8
4 9608 46.07| AV 54 7.93 1.00 V 56 33.47 373 10.1 -34.8

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

Frequency Emssion Limit |Margin | Antenna Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2441 |107.96| PK / / 1.00H 89 111.16 28.2 5.2 -36.6
1 *2441 97.39| AV / / 1.00H 89 100.59 | 28.2 5.2 -36.6
2 4882 50.45| PK 74 23.55 1.00H 349 46.65 33 7 -36.2
2 4882 43.89| AV 54 10.11 1.00H 349 40.09 33 7 -36.2
3 7323 52.97| PK 74 21.03 1.00H 325 43.57 36.2 8.5 -35.3
3 7323 46.08 | AV 54 7.92 1.00H 325 36.68 36.2 8.5 -35.3
4 9764 50.43 | PK 74 23.57 1.00H 107 37.83 37.3 10.1 -34.8
4 9764 4434 | AV 54 9.66 1.00H 107 31.74 37.3 10.1 -34.8

CCIC-SET/T (00

Page 78 of 85




=

Report No.: SET2013-06746

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (39CH_2441MHz)
Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2441 |110.81] PK / / 1.00 V 300 114.01 28.2 5.2 -36.6
1 *2441  1100.28] AV / / 1.00 V 300 103.48 | 28.2 5.2 -36.6
2 4882 53.54| PK 74 20.46 1.00 V 340 49.74 33 7 -36.2
2 4882 4720 AV 54 6.80 1.00 V 340 43.40 33 7 -36.2
3 7323 53.70| PK 74 20.30 1.00 V 62 44.30 36.2 8.5 -35.3
3 7323 47.01| AV 54 6.99 1.00 V 62 37.61 36.2 8.5 -35.3
4 9764 53.42| PK 74 20.58 1.00 V 271 40.82 37.3 10.1 -34.8
4 9764 4595| AV 54 8.05 1.00 V 271 33.35 37.3 10.1 -34.8

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

Frequency Emssion Limit | Margin | Antenna Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2480 [107.86] PK / / 1.00 H 250 111.06 28.2 5.2 -36.6
1 *2480 [97.10| AV / / 1.00 H 250 100.30 28.2 5.2 -36.6
2 4960 50.17| PK 74 23.83 1.00 H 149 46.37 33 7 -36.2
2 4960 4395| AV 54 10.05 1.00 H 149 40.15 33 7 -36.2
3 7440 53.90| PK 74 20.10 1.00 H 224 44 .50 36.2 8.5 -35.3
3 7440 46.71 | AV 54 7.29 1.00 H 224 37.31 36.2 8.5 -35.3
4 9920 52.32| PK 74 21.68 1.00 H 102 39.72 373 10.1 -34.8
4 9920 45.64| AV 54 8.36 1.00 H 102 33.04 37.3 10.1 -34.8

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

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2480 |112.87| PK / / 1.00 V 67 116.07 28.2 5.2 -36.6
1 *2480 [102.88] AV / / 1.00 V 67 106.08 28.2 5.2 -36.6
2 4960 53.89| PK 74 20.11 1.00 V 280 50.09 33 7 -36.2
2 4960 4741 | AV 54 6.59 1.00 V 280 43.61 33 7 -36.2
3 7440 5491| PK 74 19.09 1.00 V 288 45.51 36.2 8.5 -35.3
3 7440 48.31| AV 54 5.69 1.00 V 288 38.91 36.2 8.5 -35.3
4 9920 52.67| PK 74 21.33 1.00 V 238 40.07 37.3 10.1 -34.8
4 9920 4598 | AV 54 8.02 1.00 V 238 33.38 37.3 10.1 -34.8

8-DPSK Mode:

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (0CH_2402MHz)
Frequency Emssion Limit | Margin | Antenna Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2402 |108.81| PK / / 1.00H 101 112.01 28.2 5.2 -36.6
1 *2402 198.55| AV / / 1.00H 101 101.75 28.2 5.2 -36.6
2 4804 53.51| PK 74 20.49 1.00 H 254 49.71 33 7 -36.2
2 4804 4572 AV 54 8.28 1.00 H 254 41.92 33 7 -36.2
3 7206 52.36| PK 74 21.64 1.00 H 227 42 .96 36.2 8.5 -35.3
3 7206 4479 | AV 54 9.21 1.00 H 227 35.39 36.2 8.5 -35.3
4 9608 51.09| PK 74 22.91 1.00H 346 38.49 37.3 10.1 -34.8
4 9608 4443 | AV 54 9.57 1.00 H 346 31.83 373 10.1 -34.8
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ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (0CH_2402MHz)
Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. . .
(MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2402 |109.94| PK / / 1.00 V 87 113.14 28.2 5.2 -36.6
1 *2402 |100.17] AV / / 1.00 V 87 103.37 | 28.2 5.2 -36.6
2 4804 51.13| PK 74 22.87 1.00V 77 47.33 33 7 -36.2
2 4804 44.04 | AV 54 9.96 1.00 V 77 40.24 33 7 -36.2
3 7206 51.09| PK 74 22.91 1.00 V 219 41.69 36.2 8.5 -35.3
3 7206 44.04 | AV 54 9.96 1.00 V 219 34.64 36.2 8.5 -35.3
4 9608 53.56| PK 74 20.44 1.00 V 56 40.96 37.3 10.1 -34.8
4 9608 45.60| AV 54 8.40 1.00 V 56 33.00 37.3 10.1 -34.8

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

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2441 |105.84| PK / / 1.00 H 89 109.04 | 28.2 5.2 -36.6
1 *2441 95.17| AV / / 1.00 H 89 98.37 28.2 5.2 -36.6
2 4882 50.00| PK 74 24.00 1.00H 349 46.20 33 7 -36.2
2 4882 4373 | AV 54 10.27 1.00H 349 39.93 33 7 -36.2
3 7323 52.63| PK 74 21.37 1.00H 325 43.23 36.2 8.5 -35.3
3 7323 45.7 | AV 54 8.30 1.00H 325 36.30 36.2 8.5 -35.3
4 9764 50.07| PK 74 23.93 1.00 H 107 37.47 37.3 10.1 -34.8
4 9764 4396 | AV 54 10.04 1.00 H 107 31.36 37.3 10.1 -34.8

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

Frequency Emssion Limit | Margin | Antenna Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2441 ]109.69] PK / / 1.00 V 300 112.89 28.2 5.2 -36.6
1 *2441 98.39| AV / / 1.00V 300 101.59 28.2 5.2 -36.6
2 4882 53.31| PK 74 20.69 1.00 V 340 4951 33 7 -36.2
2 4882 4698 | AV 54 7.02 1.00 V 340 4318 33 7 -36.2
3 7323 53.44| PK 74 20.56 1.00 V 62 44 .04 36.2 8.5 -35.3
3 7323 46.77| AV 54 7.23 1.00 V 62 37.37 36.2 8.5 -35.3
4 9764 53.14| PK 74 20.86 1.00 V 271 40.54 373 10.1 -34.8
4 9764 4572 AV 54 8.28 1.00 V 271 33.12 37.3 10.1 -34.8

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

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2480 |105.63] PK / / 1.00H 250 108.83 28.2 5.2 -36.6
1 *2480 195.09| AV / / 1.00 H 250 98.29 28.2 5.2 -36.6
2 4960 49.53 | PK 74 24.47 1.00H 149 45.73 33 7 -36.2
2 4960 4337 | AV 54 10.63 1.00H 149 39.57 33 7 -36.2
3 7440 53.34| PK 74 20.66 1.00H 224 43.94 36.2 8.5 -35.3
3 7440 46.17| AV 54 7.83 1.00 H 224 36.77 36.2 8.5 -35.3
4 9920 51.77| PK 74 22.23 1.00H 102 39.17 37.3 10.1 -34.8
4 9920 45.08| AV 54 8.92 1.00 H 102 32.48 37.3 10.1 -34.8
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ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (78CH_2480MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-

No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2480 |110.74] PK / / 1.00V 67 113.94 | 28.2 52 -36.6
1 *2480 |{100.85] AV / / 1.00V 67 104.05 | 28.2 52 -36.6
2 4960 53.24| PK 74 20.76 1.00V 280 49.44 33 7 -36.2
2 4960 47.06| AV 54 6.94 1.00V 280 43.26 33 7 -36.2
3 7440 54.45| PK 74 19.55 1.00V 288 45.05 36.2 8.5 -35.3
3 7440 47.75| AV 54 6.25 1.00V 288 38.35 36.2 8.5 -35.3
4 9920 52.39| PK 74 21.61 1.00 V 238 39.79 373 10.1 -34.8
4 9920 45.61| AV 54 8.39 1.00V 238 33.01 37.3 10.1 -34.8

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
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Test setup photos

Annex B
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2. CE
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3.RE

9K~30MHz

30MHz~1GHz

CCIC-SET/T (00) Page 84 of 85




CIiC
&/ Report No.: SET2013-06746

1GHz~18GHz

18GHz~25GHz

** END OF REPORT **
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