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1.General Information

1.1 Testing Laboratory

Digital EMC Co., Ltd.
683-3, Yubang-Dong, Cheoin-Gu, Yongin-Si, Kyunggi-Do, 449-080, Korea

www.digitalemc.com
Telephone
FAX

+ 82-31-321-2664
+ 82-31-321-1664

1.2 Details of Applicant

Applicant
Address
Contact person
Phone No.

Bluebird Soft Inc.

1242, Gaepo-dong ,Gangnam-gu, Seoul, Korea
JooHyungLee

070-7730-8239

1.3 Description of EUT

Product

Industrial PDA

Model Name

MT760

Serial Number

Identical prototype

Power Supply

Lithium lonBattery: DC 7.4V

Frequency Range

2402 ~ 2480MHz

Modulation Technique GFSK, 1/4-DQPSK, 8DPSK
Number of Channels 79
Antenna Type CHIP Antenna

Antenna Gain

PK :1.40dBi

1.4. Declaration by the manufacturer

- N/A
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1.5. Information about the FHSS characteristics:

1.5.1. Pseudorandom Frequency Hopping Sequence

The channel is represented by a pseudo-random hopping sequence hopping through the 79 RF channels. The
hopping sequence is unique for the piconet and is determined by the Bluetooth device address of the master; the
phase in the hopping sequence is determined by the Bluetooth clock of the master. The channel is divided into time
slots where each slot corresponds to an RF hop frequency. Consecutive hops correspond to different RF hop
frequencies. The nominal hop rate is 1600 hops/s.

1.5.2. Equal Hopping Frequency Use

All Bluetooth units participating in the piconet are time and hop-synchronized to the channel.

1.5.3. System Receiver Input Bandwidth

Each channel bandwidth is 1Mz
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1.6. Test Equipment List

Copyright © 2012, Digital EMC Co., Ltd.

Type Manufacturer Model (y():/?rlﬁ?n%%) Ng/);t/ﬁﬁql./gg;e S/IN
Spectrum Analyzer Agilent E4440A 12/09/18 13/09/18 MY45304199
Spectrum Analyzer Rohde Schwarz FSQ26 12/01/09 13/01/09 200445
Digital Multimeter H.P 34401A 12/03/05 13/03/05 3146A13475
Signal Generator Rohde Schwarz SMR20 12/03/05 13/03/05 101251
Vector Signal Generator Rohde Schwarz SMJ100A 12/01/09 13/01/09 100148
Thermo hygrometer BODYCOM BJ5478 12/01/13 13/01/13 090205-2
Bluetooth Tester TESCOM TC-3000B 12/07/01 13/07/01 3000B000268
Power Splitter Anritsu K241B 12/09/17 13/09/17 020611
DC Power Supply HP 6622A 12/03/05 13/03/05 3448A03760
High-pass filter Wainwright WHNX3.0 12/09/17 13/09/17 9
LOOP Antenna Schwarzbeck FMZB1513 12/09/24 13/09/24 1513-128
BILOG ANTENNA SCHAFFNER CBL6112D 10/12/21 12/12/21 2737
HORN ANT ETS 3115 12/02/20 13/02/20 6419
HORN ANT A.H.Systems SAS-574 11/03/25 13/03/25 154
Amplifier (22dB) H.P 8447E 12/01/09 13/01/09 2945A02865
Amplifier (30dB) Agilent 8449B 12/03/05 13/03/05 3008A00370
EMI TEST RECEIVER R&S ESU 12/01/09 13/01/09 100014
EMI TEST RECEIVER R&S ESCI 12/03/06 13/03/06 100364
CVCF KIKUSUI PCR1000L 12/09/15 13/09/15 14110610
LISN R&S ESH2-Z5 12/09/18 13/09/18 828739/006
RFI/Field intensity Meter | KYORITSU KNM-2402 12/07/02 13/07/02 4N-170-3
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1.7. Summary of Test Results

FCC Part Limit Test Status
Section(s) PRI (Using in 2400~ 2483.5MHz) | Condition Note 1
. . >= 20dB BW or >= Two-
Carrier Frequency Separation Thirds of the 20dB BW C
Number of Hopping Frequencies >= 15 hops C
15.247(a)
99% &20 dB Bandwidth None C
Dwell Time =< 0.4 seconds Conducted C
. =< 1Watt , if CHs >= 75
15.247(b) Transmitter Output Power Others =<0.125W C
The radiated emission to
Band-edge any 100 kHz of out-band ¢
15.247(d) shall be at least 20dB below
Conducted Spurious Emissions the h.'ghESt in-band spectral C
density.
15.205 : o - )
RadiatedEmissions FCC 15.209 Limits Radiated C
15.209
15.207 | AC Conducted Emissions FCC 15.207 Limits AC Line C
Conducted
15.203 Antenna Requirements FCC 15.203 - C
Note 1: C=Comply = NC=Not Comply = NT=Not Tested NA=Not Applicable
Note 2:The sample was tested according to the following specification:
ANSI C63.10-2009, DA00-705
TRF-RF-212(00)101214 Page7 /67
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1.8 Conclusion of worst-case and operation mode
The EUT has three type of modulation (GFSK, m/4DQPSK and 8DPSK).

Therefore all applicable requirements were tested with all the modulations.
The field strength of spurious emission was measured in three orthogonal EUT positions(X-axis, Y-axis and Z-axis).

Tested frequency information,

- Hopping Function: Enable
TXFrequency(MHz) RX Frequency(MHz)
Hopping Band 2402 ~ 2480 2402 ~ 2480
- Hopping Function: Disable
TXFrequency(MHz) RX Frequency(MHz)
Lowest Channel 2402 2402
Middle Channel 2441 2441
Highest Channel 2480 2480
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2. Transmitter Radiated Spurious Emissions and Conducted Spurious Emission

2.1. Test Setup
Refer to the APPENDIX I.
2.2. Limit

According to 815.247(d), in any 100 kiz 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 20 dB below that in the 100 kiz bandwidth within the band that contains the highest level of
the desired power, based on either an RF conducted or a radiated measurement , provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval , as permitted under paragraph(b)(3) of this section , the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits
specified in section §15.209(a) is not required. In addition, radiated emission which in the restricted band, as define in
section 8§15.205(a), must also comply the radiated emission limits specified in section §15.209(a) (see section
§15.205(c))

According to § 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) Limit (uV/m) @ 3m
30 ~ 88 100 **
88 ~ 216 150 **
216 ~ 960 200 **
Above 960 500

** Except as provided in 15.209(g), fundamental emissions from intentional radiators operating under this Section

shall not be located in the frequency bands 54-72 MHz, 76-88MHz, 174-216MHz or 470-806MHz.

However,

operation within these frequency bands is permitted under other sections of this Part, e.g. 15.231 and 15.241.

According to § 15.205(a) and (b), only spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 3600 ~ 4400 14.47 ~ 14.5
0.495 ~ 0.505 12.29 ~ 12.293 123 ~ 138 1435 ~ 1626.5 4.5~5.15 15.35~16.2
2.1735 ~ 2.1905 12.51975 ~ 12.52025 149.9 ~ 150.05 1645.5 ~ 1646.5 5.35~5.46 17.7 ~ 22.4

4,125~ 4.128 12.57675 ~ 12.57725 156.52475 ~ 1660 ~ 1710 7.25~7.75 22.01 ~23.12
4.17725 ~ 4.17775 13.36 ~ 13.41 156.52525 1718.8 ~ 1722.2 8.025 ~ 8.5 23.6 ~24.0
4.20725 ~ 4.20775 16.42 ~ 16.423 156.7 ~ 156.9 2200 ~ 2300 9.0~9.2 31.2~31.8

6.215 ~ 6.218 16.69475 ~ 16.69525 162.0125 ~ 167.17 2310 ~ 2390 9.3~95 36.43 ~ 36.5
6.26775 ~ 6.26825 16.80425 ~ 16.80475 167.72 ~ 173.2 2483.5 ~ 2500 10.6 ~12.7 Above 38.6
6.31175 ~ 6.31225 25.5 ~ 25.67 240 ~ 285 2655 ~ 2900 13.25~13.4

8.291 ~ 8.294 37.5~38.25 322 ~335.4 3260 ~ 3267

8.362 ~ 8.366 73 ~74.6 399.90 ~ 410 3332 ~ 3339
8.37625 ~ 8.38675 74.8 ~75.2 608 ~ 614 3345.8 ~ 3358

960 ~ 1240

The field strength of emissions appearing within these frequency bands shall not exceed the limits shown in §15.209.
At frequencies equal to or less than 1000 MHz, compliance with the limits in §15.209 shall be demonstrated using
measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the
emission limits in §15.209 shall be demonstrated based on the average value of the measured emissions. The
provisions in §15.35 apply to these measurements.
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2.3. Test Procedures
Radiated emissions from the EUT were measured according to the DA 00-705 and ANSI C63.10-2009

2.3.1. Test Procedures for Radiated Spurious Emissions

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter anechoic chamber test
site. The table was rotated 360 degrees to determine the position of the highest radiation.

2. During performing radiated emission below 1 (flz, the EUT was set 3 meters away from the interference receiving
antenna, which was mounted on the top of a variable-height antenna tower. During performing radiated emission
above 1 iz, the EUT was set 3 meter away from the interference-receiving antenna.

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

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

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

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

Note : Measurement Instrument Setting for Radiated Emission Measurements.

1. Frequency Range Below 1 GHz
RBW =100 or 120 KHz, VBW = 3 x RBW , Detector = Peak or Quasi Peak

2. Frequency Range > 1 GHz
Peak Measurement >1 GHz
RBW =1 MHz , VBW = 3 MHz, Detector = Peak
Average Measurement > 1GHz
VBW = 10 Hz, When duty cycle is no less than 98 percent.
VBW > 1/T, when duty cycle is less than 98 percent where T is the minimum transmission duration

over which the transmitter is on and is transmitting at its maximum power control level for the tested
mode of operation.

Duty Cycle

%) Ton(ms) 1/Ton(Hz) Determined VBW Setting

Mode

BT 77.20 2.895 345 1 kHz

Note: For average measurement with duty cycle < 98%, the reduced VBW measurement method of
Section 4.2.3.2.3 in ANSI C63.10 is used.

2.3.2. Test Procedures for Conducted Spurious Emissions

1.The transmitter output was connected to the spectrum analyzer.
2.The reference level of the fundamental frequency was measured with the spectrum analyzer using RBW=100 Kz,
VBW=300kl.
3. The conducted spurious emission was performed using the spectrum analyzer’s spurious measurement function
from9 kHz to 25 GHz with the 11 sub measurement ranges.(Detail ranges are listed on the measurement plots)
The following spectrum settings were used for each measurement rages.
RBW=100 Kf,VBW=300 kiz, SWEEP TIME = AUTO, DETECTOR = PEAK, TRACE = MAX HOLD.

TRF-RF-212(00)101214 Pagel0 / 67
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2.4. Test Results
Ambient temperature 24°C
Relative humidity 49%
2.4.1. Radiated Emission
9KHz ~ 25GHz Data(Modulation: GESK)
= Lowest Channel
Distance
Frequency | ANT TIQS'I\{VSLSSt':?Ser Detector Reading T.F D.C.F. Correction Result Limit Margin
(MHz) Pol ( Axis')' Mode (dBuv) (dB/m) (dB) Factor (dBuv/im) | (dBuv/m) (dB)
(dB)
2386.00 H X PK 52.22 -2.33 N/A N/A 49.89 74.00 24.11
2386.04 H X AV 39.53 -2.33 N/A N/A 37.20 54.00 16.80
4803.67 V Y PK 55.79 5.92 -30.76 N/A 30.95 74.00 43.05
4804.05 \Y Y AV 52.73 5.92 -30.76 N/A 27.89 54.00 26.11
12010.78 \Y Y PK 54.14 15.30 -30.76 -9.54 20.14 74.00 44.86
12010.78 \Y Y AV 48.24 15.30 -30.76 -9.54 23.24 54.00 30.76
= Middle Channel
Distance
Frequency | ANT Tlgs_\lfvgrst_t(_:ase Detector Reading T.F D.C.F. Correction Result Limit Margin
(MHz) Pol ( Afiz') 1N 1 Mode (dBuv) (dB/m) (dB) Factor (dBuv/im) | (dBuv/m) (dB)
(dB)
4881.69 V Y PK 55.80 6.68 -30.76 N/A 31.72 74.00 42.28
4882.09 V Y AV 53.19 6.68 -30.76 N/A 29.11 54.00 24.89
7322.70 V Y PK 58.74 11.36 -30.76 N/A 39.34 74.00 34.66
7323.08 V Y AV 55.44 11.36 -30.76 N/A 36.04 54.00 17.96
12205.73 V Y PK 55.70 15.71 -30.76 -9.54 31.11 74.00 42.89
12205.02 V Y AV 48.97 15.71 -30.76 -9.54 24.38 54.00 29.62
= Highest Channel
Distance
Frequency | ANT TES.\FVSB‘:S;S](E Detector Reading T.F D.C.F. Correction Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor (dBuV/m) (dBuV/m) (dB)
(dB)
2483.64 H X PK 62.61 -2.24 N/A N/A 61.37 74.00 13.63
2483.50 H X AV 53.89 -2.24 N/A N/A 52.65 54.00 2.35
4960.34 V Y PK 56.40 6.57 -30.76 N/A 32.21 74.00 41.79
4960.09 V Y AV 54.87 6.57 -30.76 N/A 30.68 54.00 23.32
7439.60 V Y PK 58.82 11.42 -30.76 N/A 39.48 74.00 34.52
7440.07 V Y AV 55.83 11.42 -30.76 N/A 36.49 54.00 17.51
12399.27 V Y PK 54.72 15.94 -30.76 -9.54 30.36 74.00 43.64
12399.28 V Y AV 48.11 15.94 -30.76 -9.54 23.75 54.00 30.25
Note.
1.Thistest item was performed in each axis and the worst case data were reported.
2.Sample Calculation.
Margin = Limit — Result
Result = Reading + T.F + Duty Cycle Correction Factor + Distance Correction Factor
TF=AF+CL-AG
Duty Cycle Correction Factor :
- Time to cycle through all channels= At = 1 X 79 channels = 228.705ms, where t = pulse width
- 100ms / Atpmg = H -> Round up to next highest integer, to account for worst case, H' = 1
-Worst Case Dwell Time = Tjng X H' =2.895ms
- Duty Cycle Correction = 20log(Worst Case Dwell Time / 100ms) (45 = -30.76 dB
3. Measurement Distance above 10 GHz = 1m. So Distance Correction Factor :-9.54dB = 20*log(1m/3m)
TRF-RF-212(00)101214 Pagell/ 67
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9KHz ~ 25GHz Data(Modulation: m/4-DOPSK)
= Lowest Channel
= The worst case . Distanf:e - .
requency ANT EUT Position Detector Reading T.F D.C.F. Correction Result Limit Margin
(MHz) Pol . Mode (dBuV) (dB/m) (dB) Factor (dBuV/m) (dBuV/m) (dB)
(Axis) (dB)
2389.84 H X PK 50.72 -2.33 N/A N/A 48.39 74.00 25.61
2385.36 H X AV 38.67 -2.33 N/A N/A 36.34 54.00 17.66
4804.24 V Y PK 55.76 5.92 -30.76 N/A 30.92 74.00 43.08
4804.18 V Y AV 49.57 5.92 -30.76 N/A 24.73 54.00 29.27
12009.07 V Y PK 53.68 15.30 -30.76 -9.54 28.68 74.00 45.32
12009.99 V Y AV 43.84 15.30 -30.76 -9.54 18.84 54.00 35.16
= Middle Channel
Distance
Frequency ANT TES.\FVSL‘:S;S](E Detector Reading T.F D.C.F. Correction Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor (dBuV/m) (dBuV/m) (dB)
(dB)
4882.42 V Y PK 53.50 6.68 -30.76 N/A 29.42 74.00 44.58
4881.94 V Y AV 48.52 6.68 -30.76 N/A 24.44 54.00 29.56
7323.50 V Y PK 57.61 11.36 -30.76 N/A 38.21 74.00 35.79
7323.04 V Y AV 52.56 11.36 -30.76 N/A 33.16 54.00 20.84
12204.48 V Y PK 54.14 15.71 -30.76 -9.54 29.55 74.00 44.45
12205.02 V Y AV 44.23 15.71 -30.76 -9.54 19.64 54.00 34.36
= Highest Channel
Distance
Frequency | ANT Tgs_l\{vgrst_tqase Detector Reading T.F D.C.F. Correction Result Limit Margin
(MHz) Pol ( A;ZI) 1N 1 Mode (dBuv) (dB/m) (dB) Factor (dBuv/im) | (dBuv/m) (dB)
(dB)
2483.53 H X PK 61.84 -2.24 N/A N/A 59.60 74.00 14.40
2483.50 H X AV 50.05 -2.24 N/A N/A 47.81 54.00 6.19
4960.47 \% Y PK 54.87 6.57 -30.76 N/A 30.68 74.00 43.32
4960.23 \% Y AV 49.02 6.57 -30.76 N/A 24.83 54.00 29.17
7439.67 \% Y PK 58.66 11.42 -30.76 N/A 39.32 74.00 34.68
7440.00 \% Y AV 52.71 11.42 -30.76 N/A 33.37 54.00 20.63
12399.64 \ Y PK 51.57 15.94 -30.76 -9.54 27.21 74.00 46.79
12399.98 \ Y AV 42.06 15.94 -30.76 -9.54 17.70 54.00 36.30
Note.
1.Thistest item was performed in each axis and the worst case data were reported.
2.Sample Calculation.
Margin = Limit — Result
Result = Reading + T.F + Duty Cycle Correction Factor + Distance Correction Factor
TF=AF+CL-AG
Duty Cycle Correction Factor :
- Time to cycle through all channels= At = 1| X 79 channels = 228.705ms, where T = pulse width
- 100ms / Atymg = H -> Round up to next highest integer, to account for worst case, H' = 1
-Worst Case Dwell Time = tjng X H' =2.895ms
- Duty Cycle Correction = 20log(Worst Case Dwell Time / 100ms) (45 = -30.76 dB
3. Measurement Distance above 10 GHz = 1m. So Distance Correction Factor :-9.54dB = 20*log(1m/3m)
TRF-RF-212(00)101214 Pagel2 /67
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9KHz ~ 25GHz Data(Modulation: 8DPSK)
= Lowest Channel
Distance
Frequency | ANT Tgs_l\{vgrst_t(_:ase Detector Reading T.F D.C.F. Correction Result Limit Margin
(MHz) Pol ( A;ZI) N 1 Mode (dBuv) (dB/m) (dB) Factor (dBuvim) | (dBuv/m) (dB)
(dB)
2385.66 H X PK 50.59 -2.33 N/A N/A 48.26 74.00 25.74
2385.24 H X AV 38.29 -2.33 N/A N/A 35.96 54.00 18.04
4804.43 \% Y PK 55.80 5.92 -30.76 N/A 30.96 74.00 43.04
4804.06 \% Y AV 49.74 5.92 -30.76 N/A 24.90 54.00 29.10
12010.01 \% Y PK 53.29 15.30 -30.76 -9.54 28.29 74.00 45,71
12009.98 \% Y AV 44.06 15.30 -30.76 -9.54 19.06 54.00 34.94
= Middle Channel
Distance
Frequency | ANT TES'I\{VSLSSt':?ger Detector Reading T.F D.C.F. Correction Result Limit Margin
(MHz) Pol ( Axis') : Mode (dBuv) (dB/m) (dB) Factor (dBuvim) | (dBuv/m) (dB)
(dB)
4881.73 V Y PK 53.74 6.68 -30.76 N/A 29.66 74.00 44.34
4881.96 V Y AV 48.41 6.68 -30.76 N/A 24.33 54.00 29.67
7323.28 V Y PK 58.08 11.36 -30.76 N/A 38.68 74.00 35.32
7323.08 \ Y AV 52.73 11.36 -30.76 N/A 33.33 54.00 20.67
12204.31 \ Y PK 54.27 15.71 -30.76 -9.54 29.68 74.00 44.32
12205.00 \ Y AV 44.56 15.71 -30.76 -9.54 19.97 54.00 34.03
= Highest Channel
Distance
Frequency | ANT Tgs_\lfvgrst_t(_:ase Detector Reading T.F D.C.F. Correction Result Limit Margin
(MHz) Pol ( Afiz') N1 Mode (dBuV) (dB/m) (dB) Factor (dBuv/im) | (dBuv/m) (dB)
(dB)
2483.53 H X PK 61.03 -2.24 N/A N/A 58.79 74.00 15.21
2483.50 H X AV 50.14 -2.24 N/A N/A 47.90 54.00 6.10
4960.26 V Y PK 54.67 6.57 -30.76 N/A 30.48 74.00 43.52
4960.06 V Y AV 48.80 6.57 -30.76 N/A 24.61 54.00 29.39
7440.07 V Y PK 59.11 11.42 -30.76 N/A 39.77 74.00 34.23
7440.01 V Y AV 52.00 11.42 -30.76 N/A 32.66 54.00 21.34
12399.33 V Y PK 51.66 15.94 -30.76 -9.54 27.30 74.00 46.70
12399.52 V Y AV 41.30 15.94 -30.76 -9.54 16.94 54.00 37.06
Note.
1.Thistest item was performed in each axis and the worst case data were reported.
2.Sample Calculation.
Margin = Limit — Result
Result = Reading + T.F + Duty Cycle Correction Factor + Distance Correction Factor
TF=AF+CL-AG
Duty Cycle Correction Factor :
- Time to cycle through all channels= At = tng X 79 channels = 228.705ms, where t = pulse width
- 100ms / Atymg = H -> Round up to next highest integer, to account for worst case, H' = 1
-Worst Case Dwell Time = Tjng X H' =2.895ms
- Duty Cycle Correction = 20log(Worst Case Dwell Time / 100ms) 45 = -30.76 dB
3. Measurement Distance above 10 GHz = 1m. So Distance Correction Factor :-9.54dB = 20*log(1m/3m)
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2.4.2. Conducted Spurious Emissions

Low Band-edge

e A

Lowest Channel& Modulation: GESK

R T |Freg/Channel

Center Freq
240000008 GHz

Start Freq
2.39500006 GHz

- Stop Freq
2.40500086 GHz

CF Step
250000006 MHz
Autn Man

Freq Offset
0.00060608 Hz

Amplitud
dBm
1]

Signal Track
On 0ff

Copyright 2000-2009 Agilent Technologies

Low Band-edge
3 Agilent

T
J‘-,,.,ﬂn_, " I.er W
ot b e =

Hopping mode& Modulation: GESK

n 1
\ (
.,.'I I‘\“"‘J |.r"l-'JI

R T |Freg/Channel

Center Freq
2.40000086 GHz

Start Freq
2.39500006 GHz

i /
R ol Stop Freq
2. 40500086 GHz

CF Step
25.0000000 MHz
Autn Man

Freq Offset
B.ABAREEAE Hz

Ampli
-4,

Signal Track
On 0

Copyright 2000-2009 Agilent Technologies
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FCCID: SS4MT760

DEMC1208-01642 Report No.:. DRTFCC1212-0854
Conducted Spurious Emissions Lowest Channel& Modulation: GESK
4 Agilent R T |Freg/Channel

e 20 AR BRSNS  Conter Freq
Htten 29 db U8 | c 045000 Mz

Start Freq
el 9.000006800 kHz

5top Freq
30.0000008 MHz

CF Step
2.9991 0008 MHz
Auto Man

Freq Offset
B.00aRe0AA Hz

| 1
\%Lf T

hettafeghryt '!h"‘”nﬁ'ﬁ"n-'rlu'-l-'-‘w '1"h.r-'Wu""1L*.'-f'r'.IIifﬂr’ll'".'J'q'-'-h."-.',Ji'-.»-d-\',*Ni-'\-d'l\-‘\'n"d;‘.'-r'q‘aﬂﬂ Si gn al Track

On 0ff

--20

spuEm [~ 70
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DEMC1208-01642 Report No.:. DRTFCC1212-0854
Reference for limit Middle Channel& Modulation: GESK

4 Agilent R T |Freq/Channel

Center Freq
244108008 GHz

Start Freq
243600006 GHz

Stop Freq
N 2-14600008 GHz

CF 5tep
250008806 MHz
Autn Man

Freq Offset
0.000000080 Hz

Signal Track
On 0ff

Copyright 2000-2009 Agilent Technologies
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DEMC1208-01642 Report No.:. DRTFCC1212-0854
Conducted Spurious Emissions Middle Channel& Modulation: GFSK
- Agilent R T |Freg/Channel

Center Freq
15.8845608 MHz

Start Freq
diaell  9.00ARGRAG kHz
Stop Freq
300000800 MHz
CF Step
2.9991 0600 MHz
Auto Man
Freq Offset
B.AABAAEAEE Hz
Signal Track
On 0ff
Bl : UBH 300 ki 7 ms (1001 ¢
Copyright 2000-2011 Agilent Technologies
@ Ref AR
10
-1
—--20
M =0 |
o el i, JMMMWMWW
f_'an-‘:-er 13.265% GHz 2.647 GHz/ Span 26.47 GHz
Start Stop PwrAbs ALimit
[dBm] [dB]
i ol
18.000
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High Band-edge Highest Channel& Modulation: GESK

5 Agilent R T |Freg/Channel

Center Freq

Htten 248350080 GHz

fi II|I
Start Freg
247550008 GHz

Stop Freq
2.48850006 GHz

U S o1 Pl
ety 1,...1.' Y e N-"-r
= 3
W TV R

A CF Step
250008008 MHz
Auto Man

Freq Offset
B.00aaae0a Hz

E. i
-49.67 dBm signal Track
On 0ff

Copyright 2000-2009 Agilent Technologies

High Band-edge Hopping mode& Modulation: GESK
s Agilent R T |Freg/Channel

Center Freq
2.48350006 GHz

Start Freq
247850000 GHz

Stop Freq
248550008 GHz

P T
el Dted n

|
¥ Prrimtenmmes |

R —

CF 5tep
250000008 MHz
Autn Man

Freq Offset
B.ABAREEAE Hz

Amplitud
-E4, ]

Signal Track
On 0

Copyright 2000-2009 Agilent Technologies
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Conducted Spurious Emissions
% Agilent

Atten 28

Highest Channel& Modulation: GESK
R T |Freg/Channel

Center Freq
15.0045608 MHz

Start Freq
9.60000080 kHz

OC Coupled
5top Freq
30.0000008 MHz

CF Step
2.9991 0008 MHz
Auto Man

Freq Offset
B.00aRe0AA Hz

Signal Track
On 0ff

20

SPUEM |

TRF-RF-212(00)101214

PwrAbs
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Low Band-edge Lowest Channel& Modulation: m/4DQPSK

5 Agilent R T |Freg/Channel

Center Freq
2.40000006 GHz

Start Freq
2.39500006 GHz

Stop Freq
2.40508086 GHz

CF Step
250000006 MHz
Autn Man

Freq Offset
B.00aaae0a Hz

Signal Track
On 0ff

Copyright 2000-2009 Agilent Technologies

Low Band-edge Hopping mode& Modulation: m/4DQPSK

4 Agilent R T |Freqg/Channel

Center Freq
| 2.40000006 GHz

Start Freq
2.39500000 GHz

Stop Freq
2. 48500008 GHz

CF 5tep
250000008 MHz
Autn Man

Freq Offset
B.ABAREEAE Hz

Amplitud
3 dBm

Signal Track
On 0

Copyright 2000-2009 Agilent Technologies
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Conducted Spurious Emissions Lowest Channel& Modulation: m/4DQPSK
4 Agilent R T |Freg/Channel

Nrar 20 dB URseMNIE  Center Freq
Htten 29 db U8 | c 045000 Mz

Start Freq
el 9.000006800 kHz

5top Freq
30.0000008 MHz

CF Step
2.9991 0008 MHz
Auto Man

Freq Offset

}> 0.0a000a08 Hz
M, ' —_——
ﬂlr'fdl.' lJLIh‘l]"'|'I"'“‘1"”"F"4’"'.ﬂ‘F-hI"1"!b“'\mjm\*"""ﬂﬂﬂ‘rﬂr n.ﬂ}"‘f‘*" LML‘JILI‘-'VM‘('W\IIM&J\-‘H" s i g na I T rac k
On Oft
Ref Em
—-10
—-20
=3 |
4 ol . WWMWWMWM
spumm [
Center 13.265 GHz Span 26.47 GHz
Start Stop RBW ALdimit
[Hz] [Hz] [Hz] [dB]
2 2.48 s 1 -2
10 = —-200 00
1 14 = 1 2
18 =210 (
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Reference for limit

¥ Agilent

Middle Channel&Modulation: m/4DQPSK

R T |Freg/Channel

Center Freq
2.44108086 GHz

Start Freq
2.43600006 GHz

Stop Freq
2.44600006 GHz

CF Step
250000006 MHz
Autn Man

Freq Offset
: 0.00000000 Hz
pli E—
5.93 dBm

Signal Track
On Off;

Copyright 2000-2009 Agilent Technologies
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Conducted Spurious Emissions Middle Channel&Modulation: m/4DQPSK

5 Agilent R T |Freq.«'thanne|

Center Freq
15.6845088 MHz

Start Freq
digdl  9.000060a06 kHz

Stop Freq
30.0006088 MHz

CF Step
2.9991 8006 MHz
Autn Man

Freq Offset
r @.00860a006 Hz
AR,
: i' : *mw"jl‘qu‘ﬂ"“\-"\“\‘wf '*U“""Jl'l'n'h-'-'\"i‘n'\"ﬂ-"\l"‘ll‘-“l"ﬂ' "|-’ﬂ'""l'lm\"1‘n‘I‘F|J|"uPr-\|olrr-Nn".-rv'urq'.'.i‘ﬁ'ﬁ"'-ﬂﬂ'\-"'w S | g na I T rac k
(n 0ff

z /B kHz

ght 2000-2011 Agilent Technologies

e
— 10
— 0
--10
--20
m - _=n [ A
SRSV I RPN < Ry
;Mk.n PR o T Y R, P e
--50
- )
spuEm [~ 70
—-50
enter 2 H 2 17 GHz pa 26.47 GH
Start Stop REW ALimit
[Hz ] [Hz ] [Hz] [dB]
______ M 1.00 = 100 k 2 200,00
] 2.00 ] o] -200.00
2 = 2.4 = 100 Z200.00
“@ £ 2.48 €] (8] —-200 00
2.4 = 3. 01 = 100 [
G 5.00 ) 10 2
c] 10. 0f = 0 >
""" 14.0 G 10 2
14 = 18. = 100 1 2
"""" ] 2Z2.000 G u] 2
2 = =] = 1 2 Z200.00
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High Band-edge
% Agilent

Highest Channel&Modulation: m/4DQPSK

R T |Freg/Channel

Center Freq
2.48350006 GHz

Start Freq
2.47650006 GHz

Stop Freq
2.48850006 GHz

CF Step
250000006 MHz
Autn Man

Freq Offset
B.00aaae0a Hz

4.

a1
-44,91 dBm

Signal Track
On 0ff

Copyright 2000-2009 Agilent Technologies

High Band-edge Hopping mode&Modulation: m/4DQPSK
s Agilent R T |Freg/Channel

I:I' _'lHE

Center Freq
2.48350006 GHz

Start Freq
247850000 GHz

I%“.'hlhl'l ILH
NS 1 Stop Freq
Wy, R 2.48850000 GHz

|
' n! 7
i, L r-‘""""-"’ll-"‘ﬂ"nrr
W
¥

I S CF 5tep
250000000 MHz
Auto Man

Freq Offset
B.ABAREEAE Hz

Amplitud
-47. dBm

Signal Track
On 0
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Conducted Spurious Emissions

i Agilent

& dBm

Highest Channel& Modulation: m/4DQPSK

R T |Freg/Channel

Center Freq
15.0045608 MHz

Start Freq
OC Coupled | {eRsTlol /sl oM

5top Freq
30.0000008 MHz

CF Step
2.9991 0008 MHz
Auto Man

Freq Offset
B.00aRe0AA Hz

Signal Track
On 0ff
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spuem [~70
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Low Band-edge Lowest Channel& Modulation: 8DPSK

5 Agilent R T |Freg/Channel

Center Freq

Htten 2.40000086 GHz

Start Freq
2.39500006 GHz

Stop Freq
2.40508086 GHz

v
f . st
I P PR

L P

CF Step
250000006 MHz
Autn Man

Freq Offset
B.00aaae0a Hz

Signal Track
On 0ff

Copyright 2000-2009 Agilent Technologies

Low Band-edge Hopping mode& Modulation: 8DPSK
s Agilent R T |Freg/Channel

Center Freq
2.40000006 GHz

Start Freq

2.39500000 GHz
i -n'l

g Stop Freq

- -.H-"t:*“*"""v" 2.40500000 GHz

A e g prt

CF 5tep
250000008 MHz
Autn Man

Freq Offset
B.ABAREEAE Hz

Ampli
-31.41 dBm

Signal Track
On 0

Copyright 2000-2009 Agilent Technologies

TRF-RF-212(00)101214 Page26 / 67
Copyright © 2012, Digital EMC Co., Ltd.



FCCID: SS4MT760

DEMC1208-01642 Report No.:. DRTFCC1212-0854
Conducted Spurious Emissions Lowest Channel& Modulation: 8DPSK
H Agilent R T |Freg/Channel

Nrar 20 dB BIPAINE  Conter Freq
Htten 29 db U8 | c 045000 Mz

Start Freq
el 9.000006800 kHz

5top Freq
30.0000008 MHz

CF Step
2.9991 0008 MHz
Auto Man

Freq Offset
B.00aRe0AA Hz

Wy, |
! w"'"'"j"""'"‘-""'"'r"J'U"*'-‘uﬂ'n'||"'I‘i'-,4H\u\""'."1.ﬂ'f|'4*a'lJp"'J'ﬁ1v'n'v-.I-ﬁ'w!""ﬂ.l\t'-|'~'\-"!.-,-vﬂ‘-'.ﬂ'\.&"l'd'-hnﬂn"r\l!.r’i#r'\-' Signal Track
On Oft
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A L
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Center 13.26%5 GHz 2.847 GHz/ Span 26.47 GHz
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[Hz] [Hz] [Hz] [Hz] [dBm] [de]
2 2.483 G 1 -2
oo > B oo
1 14 = 1 2
18 =210 (
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Reference for limit

¥ Agilent

TRF-RF-212(00)101214

Middle Channel& Modulation: 8DPSK

R T |Freg/Channel

Center Freq
2.44108086 GHz

Start Freq
2.43600006 GHz

Stop Freq
| 2.44600800 GHz

CF Step
250000006 MHz
Autn Man

Freq Offset

: 0.00000000 Hz
pli E—
5.95 dBm

Signal Track
On Off;

Copyright 2000-2009 Agilent Technologies
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Conducted Spurious Emissions Middle Channel& Modulation: 8DPSK
Freq/Channel

5 Agilent R T

Center Freq
15.8045608 MHz

Start Freq
9.00000000 kHz

Stop Freq
300000000 MHz

CF Step
2.9991 00088 MHz
Auto Man

Freq Offset
B.eEEREAAR Hz

Signal Track
On 0ff

—--20

SEUEM [

Center 13.26% GHz 2.647 GHz/ Span 26.47 GHz

Start Stop REW
[Hz] [Hz] [Hz]
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High Band-edge Highest Channel& Modulation: 8DPSK
= Agilent R T |Freg/Channel

55 GHz
Center Freq
2. 48350008 GHz

Start Freq
2478500060 GHz

— Stop Freq
i 2.48850006 GHz

L .
™ T (Y "
Ty

P N - _ !
it o | _'-J'.d‘..'rl‘Lﬂ."‘.—‘JJ W

CF 5tep
250008806 MHz
Autn Man

Freq Offset
0.000000080 Hz

Signal Track
On 0ff

Copyright 2000-2009 Agilent Technologies

High Band-edge Hopping mode& Modulation: 8DPSK
3 Agilent R T |Freg/Channel

Center Freq
2. 48350006 GHz

Start Freq
2.47850006 GHz

Stop Freq
2.48350006 GHz

CF Step
25.0000088 MHz
Autn Man

Freq Offset
0.00000008 Hz

Signal Track
On 0ff

Copyright 2000-2009 Agilent Technologies
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Conducted Spurious Emissions

i Agilent

Atten 28

Highest Channel& Modulation: 8DPSK

R T |Freg/Channel

Center Freq
15.0045608 MHz

Start Freq
OC Coupled | {eRsTlol /sl oM

5top Freq
30.0000008 MHz

CF Step
2.9991 0008 MHz
Auto Man

Freq Offset
B.00aRe0AA Hz

Signal Track
On 0ff

Ref 135 dBEm
—10
H
-
F-10
—-20
===
—-30
PN
F-50
-0
spuem [~ 70
nter 265
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[H=z]
30.000
1. 06
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<40
Z.48]
3.0¢
5. 01
10.0
14
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PwrAbs ALimit
[dBm] [dB]
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3. Carrier Frequency Separation

3.1.Test Setup

Refer to the APPENDIX I.

3.2. Limit

Limit: >= 20dB BW or >= Two-Thirds of the 20dB BW

- Procedure:

The carrier frequency separation was measured with a spectrum analyzer connected to the antenna terminal, while

EUT had its hopping function enabled.

After the trace being stable, the reading value between the peaks of the adjacent channels using the marker-delta
function was recorded as the measurement results.

The spectrum analyzer is set to:

Span = wide enough to capture the peaks of two adjacent channels

RBW = 1% of the span

VBW == RBW
Trace = max hold

- Measurement Data: Comply

Sweep = auto

Detector function = peak

- FH mode
Hopping Test Mode Peak of center channel | Peak of adjacent Channel Test Result
Mode (MHz) (MHz) (MHz)
Test Case 1 2440.010 2441.012 1.002
Enable Test Case 2 2441.015 2442.017 1.002
Test Case 3 2441.018 2442.023 1.005
- AFH mode
Hopping Test Mode Peak of center channel | Peak of adjacent Channel Test Result
Mode (MHz) (MHz) (MHz)
Test Case 1 2411.012 2412.017 1.005
Enable Test Case 2 2411.012 2412.014 1.002
Test Case 3 2410.007 2411.009 1.002

Note 1: See next pages for actual measured spectrum plots.

- Minimum Standard:

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,
whichever is greater, provided the systems operate with an output power no greater than 125 mW

TRF-RF-212(00)101214
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Carrier Frequency Separation (FH) Hopping mode: Enable&Test Case 1

4 Agilent R T |Freqg/Channel

Center Freq
244100880 GHz

Start Freq
| 2.43950000 GHz

StopFreq
244250880 GHz

CF Step
58.00000080 MHz
Huto Man

Freq Offset
B.ARBABEAG Hz

Signal Track
On 0ff

Copyright 2000-2009 Agilent Technologies

Carrier Frequency Separation (FH) Hopping mode: Enable&Test Case 2

% Agilent R T |Freg/Channel

Center Freq
244100000 GHz

StartFreq
243950000 GHz

Stop Freq
244250000 GHz

CF Step
28.5000000 MHz
Ruto Man

Freq Offset
00000008 Hz

Signal Track
On Off

Copyright 2000-2889 Agilent Technologies
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Carrier Frequency Separation (FH) Hopping mode: Enable&Test Case 3

4 Agilent R T |Freqg/Channel
. a Mhrl 1. PAS  Center Freq

v
I_l"'“‘.—.._#' 'ﬁ J-,-—J‘"

I - P
Lo e 1-.-.._.._ﬁ/"'—-"'-'

2.44100000 GHz

b,
Pl e
e f

Start Freq
243950008 GHz

StopFreq
244250880 GHz

CF Step
58.00000080 MHz
Huto Man

Freq Offset
B.ARBABEAG Hz

Signal Track
On 0ff

Copyright 2000-2009 Agilent Technologies
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Carrier Frequency Separation (AFH) Hopping mode: Enable&Test Case 1

3% Agilent R T |Freg/Channel

Center Freq
2411000080 GHz

StartFreq
2.48950088 GHz

StopFreq
241250880 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.06000008 Hz

Signal Track
On 0ff

Copyright 2000-2009 Agilent Technologies

Carrier Frequency Separation (AFH) Hopping mode: Enable&Test Case 2

- Agilent R T |Freg/Channel

Center Freq
241100680 GHz

Start Freq
2. 40950680 GHz

Stop Freq
241250000 GHz

CF Step
25.00000600 MHz
Auto Man

Freq Offset
0.00000600 Hz

Signal Track
On 0ff

Copyright 2000-20883 Agilent Technologies
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Carrier Frequency Separation (AFH)

3 Agilent

TRF-RF-212(00)101214

R

¢
et P

I| =
g

L)
Lt

Copyright © 2012, Digital EMC Co., Ltd.

Hopping mode: Enable&Test Case 3

T

Freq/Channel

Yy CenterFreq
2.41186000 GHz

Start Freq
2.40950808 GHz

StopFreq
241250880 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
& [ GAAREAAE Hz

Signal Track
On 0ff
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4.Number of Hopping Frequencies

4.1.Test Setup

Refer to the APPENDIX I.

4.2. Limit
Limit: >= 15 hops

- Procedure:

The number of hopping frequencies was measured with a spectrum analyzer connected to the antenna terminal, while
EUT had its hopping function enabled.
To get higher resolution, four frequency ranges within the 2400 ~ 2483.5 MHz FH band were examined.

The spectrum analyzer is set to:

Span = 25MHz

Plot 1(FH): Start Frequency = 2389.5MHz,
Plot 2(FH): Start Frequency = 2414.5MHz,
Plot 3(FH): Start Frequency = 2439.5MHz,

Plot 4(FH): Start Frequency = 2464.5MHz,
Plot 1(AFH) : Start Frequency = 2398.5MHz,

RBW = 1% of the span or more

VBW = = RBW
Trace = max hold

- Measurement Data: Comply

Stop Frequency = 2414.5 MHz
Stop Frequency = 2439.5 MHz
Stop Frequency = 2464.5 MHz

Stop Frequency = 2489.5 MHz
Stop Frequency = 2423.5 MHz

Sweep = auto
Detector function = peak

FH mode
Hopping mode Test mode Test Result(Total Hops)
Test Case 1 79
Enable Test Case 2 79
Test Case 3 79
AFH mode
Hopping mode Test mode Test Result(Total Hops)
Test Case 1 20
Enable Test Case 2 20
Test Case 3 20

Note 1: See next pages for actual measured spectrum plots.

- Minimum Standard:

At least 15 hopes

TRF-RF-212(00)101214

Copyright © 2012, Digital EMC Co., Ltd.

Page37 /67



DEMC1208-01642

SS4MT760
DRTFCC1212-0854

Number of Hopping Frequencies 1(FH)
5 Agilent
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Hopping mode: Enable & Test Case 1
R T |Fregq/Channel

Mkrl
' Center Freq
240200000 GHz

|
| Start Freq
2.38950800 GHz

Stop Freq
241456000 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.00000008 Hz

Signal Track
On 0ff
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Number of Hopping Frequencies 2(FH)
% Agilent
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Hopping mode: Enable & Test Case 1
R T |[Freq/Channel

Center Freq
242700000 GHz

I I | | I | I | Ir"'lI lf‘ . ll.r"'ll

|| I| I| || || || |
|1 o |I StartFreq
2.41450060 GHz

StopFreq
243950008 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.06000008 Hz

Signal Track
On 0ff
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Number of Hopping Frequencies 3(FH) Hopping mode: Enable & Test Case 1
d Agilent R T |Freg/Channel

Center Freq
245200000 GHz

T ™ ""|I| ﬂ|'|||
III ||| |

i l" "
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|Inl| %
‘ |.| '|J' '.Il '|I Start Freq
243950000 GHz

Stop Freq
246450000 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.00000008 Hz

Signal Track
On 0ff
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Number of Hopping Frequencies 4(FH) Hopping mode: Enable & Test Case 1

4 Agilent R T |Freg/Channel

Center Freq

18 dBEm Att 247700000 GHz

f ||' 'F '|' ||' '|' A

|| ___| b
| || |l|| II || ||| ||| |||| ||I|| | ll |||

| | StartFreq
2.46450000 GHz

StopFreq
245350000 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.06000008 Hz

!
“.p-m-...,lp.u}"“mf\,..-vu,r

Signal Track
On 0ff
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Number of Hopping Frequencies 1(FH) Hopping mode: Enable & Test Case 2

5 Agilent R T |Fregq/Channel
Mkrl 2.

' Center Freq

240200000 GHz

o2 . . i
rﬁ'j_"'u" A A Rl by g T T 1

StartFreq
2.38950000 GHz

Stop Freq
241456000 GHz

CF Step
25.0000080 MHz
Auto Man

n‘MJﬂ

A AT oo ket Freq Offset
v 0.08000008 Hz

Signal Track
On 0ff
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Number of Hopping Frequencies 2(FH) Hopping mode: Enable & Test Case 2

4 Agilent R T |Freg/Channel

Center Freq
242700000 GHz
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Start Freq
2.41450808 GHz

StopFreq
243950008 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.06000008 Hz

Signal Track
On 0ff
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Number of Hopping Frequencies 3(FH) Hopping mode: Enable & Test Case 2
d Agilent R T |Freg/Channel

Center Freq
245200000 GHz
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StartFreq
243950000 GHz

Stop Freq
246450000 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.00000008 Hz

Signal Track
On 0ff
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Number of Hopping Frequencies 4(FH) Hopping mode: Enable & Test Case 2

4 Agilent R T |Freg/Channel

Center Freq
247700000 GHz

Start Freq
2.46450808 GHz

StopFreq
245350000 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.06000008 Hz

Uty

Signal Track
On 0ff
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Number of Hopping Frequencies 1(FH) Hopping mode: Enable & Test Case 3

5 Agilent R T |Fregq/Channel

Center Freq

Htten 260 248200800 GHz

&

A AT e T T e

StartFreq
2.38950000 GHz

Stop Freq
241456000 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.00000008 Hz

Signal Track
On 0ff
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Number of Hopping Frequencies 2(FH) Hopping mode: Enable & Test Case 3

4 Agilent R T |Freg/Channel

Center Freq
242700000 GHz
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[

Start Freq
2.41450808 GHz

StopFreq
243950008 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.06000008 Hz

Signal Track
On 0ff
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Number of Hopping Frequencies 3(FH) Hopping mode: Enable & Test Case 3
d Agilent R T |Freg/Channel

Center Freq
245200000 GHz

StartFreq
243950000 GHz

Stop Freq
246450000 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.00000008 Hz

Signal Track
On 0ff
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Number of Hopping Frequencies 4(FH) Hopping mode: Enable & Test Case 3

4 Agilent R T |Freg/Channel

Center Freq
247700000 GHz

Start Freq
2.46450808 GHz

StopFreq
245350000 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.06000008 Hz

Signal Track
On 0ff
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Number of Hopping Frequencies 1(AFH) Hopping mode: Enable & Test Case 1

5 Agilent R T |Fregq/Channel

Center Freq
241100000 GHz
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StartFreq
2.39850000 GHz

Stop Freq
242350000 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.00000008 Hz

E. i
B.45 dBn Signal Track
On 0ff
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Number of Hopping Frequencies 1(AFH) Hopping mode: Enable & Test Case 2

4 Agilent R T |Freg/Channel

Center Freq
241100000 GHz

Start Freq
2.39850808 GHz

StopFreq
242350008 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.06000008 Hz

Signal Track
On 0ff
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Number of Hopping Frequencies 1(AFH) Hopping mode: Enable & Test Case 3

5 Agilent R T |Fregq/Channel

Center Freq
241100000 GHz

StartFreq
2.39850000 GHz

Stop Freq
242350000 GHz

CF Step
25.0000000 MHz
Auto Man

Freq Offset
B.00000008 Hz

Signal Track
On 0ff
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5.20dBc BW

5.1. Test Setup
Refer to the APPENDIX I.

5.2. Limit
Limit: Not Applicable

5.3. Test Procedure

1. The 20dBc bandwidthwere measured with a spectrum analyzer connected to RF antenna
connector(conducted measurement) while EUT was operating in transmit mode. The analyzer center frequency was
set to the EUT carrier frequency, using the analyzer.

2. The bandwidth of the fundamental frequency was measured with the spectrum analyzer using RBW > 1% of the
20 dB bandwidth, VBW >RBW, Span = 3M.

5.4. Test Results

Ambient temperature : 22°C
Relative humidity : 53%
Modulation Tested Channel 20((jl\l/3”<_:|Z?W
Lowest 0.936
GESK Middle 0.939
Highest 0.936
Lowest 1.323
m/4DQPSK Middle 1.305
Highest 1.311
Lowest 1.287
8DPSK Middle 1.272
Highest 1.269
Note 1: See next pages for actual measured spectrum plots.
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20dBc Bandwidth Lowest Channel& Modulation: GESK

3% Agilent R T |[Freq/Channel

Center Freq
2.40200808 GHz

Start Freq
240050800 GHz

StopFreq
.| 40350008 GHz

CF Step
53.5000000 MHz
Auto Man

Freq Offset
B.ARBARGAE Hz

Signal Track
On 0ff
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20dBc Bandwidth Middle Channel& Modulation: GESK
3 Agilent R T |Freg/Channel

Center Freq
244100880 GHz

Start Freq
243950880 GHz

Stop Freq
2. 44250680 GHz

CF Step
88.00000080 MHz
Rutn Man

Freq Offset
060000000 Hz

Signal Track
On 0ff

Copyright 2000-2009 Agilent Technologies

TRF-RF-212(00)101214
Copyright © 2012, Digital EMC Co., Ltd.

Page47 / 67



DEMC1208-01642

SS4MT760

DRTFCC1212-0854

20dBc Bandwidth
3= Agilent

Atten

Highest Channel& Modulation: GESK

R T |[Freq/Channel

Center Freq
2.43000008 GHz

Start Freq
247850080 GHz

StopFreq
245150008 GHz

T |
H""’m‘. ‘_-‘.r{l.___.-'ul

CF Step
53.5000000 MHz
Auto Man

Freq Offset
B.ARBARGAE Hz

Signal Track
On 0ff
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20dBc Bandwidth
5 Agilent

Lowest Channel& Modulation: m/4DQPSK

R T |Freg/Channel

Center Freq
248200880 GHz

StartFre

ol q
—9'—0— 2. ARB5A0RA GHz

e ron P, Priagf \f"i'-' vl stop Freq
248350880 GHz

CF Step
88.00000080 MHz
Rutn Man

Freq Offset
060000000 Hz

Amplitud

';’Ejg: Signal Track
' On 0ff

Copyright 2000-2009 Agilent Technologies

TRF-RF-212(00)101214

Copyright © 2012, Digital EMC Co., Ltd.

Page48 /67



SS4MT760

DEMC1208-01642 DRTFCC1212-0854
20dBc Bandwidth Middle Channel& Modulation: m/4DQPSK

3% Agilent R T |[Freq/Channel

Center Freq
2.44100808 GHz

StopFreq
244250000 GHz

CF Step
53.5000000 MHz
Auto Man

Freq Offset
B.ARBARGAE Hz

Signal Track
On 0ff
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20dBc Bandwidth Highest Channel& Modulation: m/4DQPSK

3 Agilent R T |Freq/Channel

Center Freq
245000880 GHz

Start Freq

r‘ \
J A n.mr ¥ Ao -\.—m,."L‘,J ', HL
W g

e N Stop Freq
| 248150000 GHz

CF Step
88.00000080 MHz
Rutn Man

Freq Offset
060000000 Hz

Amplitud

';’Ejg: Signal Track
' On 0ff
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20dBc Bandwidth
3= Agilent

Lowest Channel& Modulation: 8DPSK

R T |[Freq/Channel

Center Freq
2.40200808 GHz

StopFreq
248350008 GHz

CF Step
53.5000000 MHz
Auto Man

) Freq Offset
B B.OAERGARE Hz

Amplitud

3 M
u:iEjE: Signal Track
' On Off
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20dBc Bandwidth
5 Agilent
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Middle Channel& Modulation: 8DPSK

R T |Freg/Channel

Center Freq
244100880 GHz
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244250000 GHz

CF Step
88.00000080 MHz
Rutn Man

Freq Offset
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';’Ejg: Signal Track
' On 0ff
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20dBc Bandwidth Highest Channel& Modulation: 8DPSK

3% Agilent R T |[Freq/Channel

Yy CenterFreq
2.45000000 GHz

Start Freq

] StopFreq
2. 48150008 GHz

CF Step
53.5000000 MHz
Auto Man

Freq Offset
B.ARBARGAE Hz

Signal Track
On 0ff
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6. Time of Occupancy (Dwell Time)

6.1. Test Setup
Refer to the APPENDIX 1.

6.2. Limit
Limit: Not Applicable

6.3. Test Procedure

The dwell time was measured with a spectrum analyzer connected to the antenna terminal, while EUT had its hopping
function enabled.

The spectrum analyzer is set to:

Center frequency = 2441, 2411 MHz Span = zero
RBW =1 MHz VBW == RBW
Trace = max hold Detector function = peak

6.4. Test Results

Ambient temperature : 22°C
Relative humidity : 53 %
- FH mode
. . Burst ]
Hopping Packet Number of hopping on Time Period Test Result
mode Type Channels (ms) (ms) (s)
DH 5 79 2.895 3.750 0.309
Enable 2DH5 79 2.895 3.750 0.309
3DH5 79 2.895 3.750 0.309
- AFH mode
. - Burst g
Hopping Packet Number of hopping On Time Period Test Result
mode Type Channels (ms) (s)
(ms)
DH 5 20 2.895 3.750 0.154
Enable 2DH5 20 2.895 3.750 0.154
3DH5 20 2.895 3.750 0.154

Note 1: Dwell Time = 0.4 X Hopping channel x Burst ON time X ((Hopping rate -+ Time slots) + Hopping channel)
- Time slots for DH5 = 6 slots(TX =5 slot / RX =1 slot)
- Hopping Rate = 1600 for FH mode & 800 for AFH mode

Note 2: See next pages for actual measured spectrum plots.
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Time of Occupancy (FH) Hopping mode: Enable& Test Case 1

5 Agilent R T |Fregq/Channel

Center Freq

Htten 260 244106800 GHz

StartFreq
244100000 GHz

Stop Freq
244100000 GHz

CF Step
228.5000000 MHz
Auto Man

Freq Offset
B.00000008 Hz

Tima

Time ]
Tima dBm
Tima B.66 dB
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Time of Occupancy (FH) Hopping mode: Enable& Test Case 2

4 Agilent R T |Freg/Channel

e Center Freq
| 244100608 GHz

Start Freq
2.44100808 GHz

StopFreq
244100888 GHz

CF Step
82.5000000 MHz
Auto Man

o0 15 ms ) Freq Offset
R 22 Mms LYYl R 0.00000000 Hz
Type Amplitus
Time 3

Tima
Tima
Tima
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Time of Occupancy (FH)
5 Agilent

Tima
Tima
Time
Tima

Hopping mode: Enable& Test Case 3

R T |Freg/Channel

a Mkr2

Y CenterFreq
244100000 GHz

StartFreq
2. 44100680 GHz

Stop Freq
2. 44100680 GHz

CF Step
88.0000080 MHz
Ruto Man

en 15 s i Freq Offset
en Za s : 0.60009008 Hz

Amplitud

Signal Track
On 0ff
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Time of Occupancy (AFH) Hopping mode: Enable& Test Case 1
% Agilent R T |Freg/Channel
a Mkre 5

Center Freq
241100888 GHz

StartFreq
241100680 GHz

Stop Freq
241100680 GHz

CF Step
250000080 MHz
Ruto Man

en 15 s i Freq Offset
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Time
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Copyright 2000-2009 Agilent Technologies

Time of Occupancy (AFH) Hopping mode: Enable& Test Case 2

# Agilent R T |Freg/Channel

Mkr2
a T Center Freq
241100680 GHz

StartFreq
241100000 GHz

Stop Freq
241100000 GHz

CF Step
25.0000008 MHz
Auto Man

Freq Offset
0.00000600 Hz
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Time of Occupancy (AFH) Hopping mode: Enable& Test Case 3

¥ Agilent R T |Freg/Channel
a Mkr2 3 5

Center Freq
241100880 GHz

Start Freq
241100888 GHz

Stop Freq
241100680 GHz

CF Step
250080880 MHz
Rutn Man

e 15 s Freq Offset
eH 22 Mms 0.60000008 Hz
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Time : —
Jime 395 me .00 B Signal Track
Ima D, I Un m

Tima
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7. Maximum Peak Output Power Measurement

7.1. Test Setup
Refer to the APPENDIX I.

7.2. Limit

The maximum peak output power of the intentional radiator shall not exceed the following :
1. 815.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum
of 25 kiz or the 20 dB bandwidth of the hopping channel, whichever is greater, provided the systems operate with an

output power no greater than 125 nW.

2. 815.247(b)(1), For frequency hopping systems operating in the 2 400 — 2 483.5 M employing at least 75 non-

overlapping hopping channels, and all frequency hopping systems in the 5 725 — 5 805 M band: 1 Watt.

7.3. Test Procedure

1. The RF power output was measured with a Spectrum analyzer connected to the RF Antenna connector
(conductedmeasurement) while EUT was operating in transmit mode at the appropriate center frequency, A spectrum

analyzer was used to record the shape of the transmit signal.

2. The bandwidth of the fundamental frequency was measured with the spectrum analyzer using ;
Span = approximately 5 times the 20 dBbandwidth, centered on a hopping channel

RBW = 20dBBW

VBW 2 RBW

Sweep = auto

Detector function = peak
Trace = max hold

7.4. Test Results

Ambient temperature : 22°C
Relative humidity : 53 %
Modulation Tested Channel ]
dBm mw
Lowest 6.72 4.699
GFSK Middle 6.45 4.416
Highest 5.68 3.698
Lowest 6.84 4.831
m/4DQPSK Middle 6.44 4.406
Highest 5.48 3.532
Lowest 6.91 4.909
8DPSK Middle 6.57 4.539
Highest 5.78 3.784

Note 1: See next pages for actual measured spectrum plots.
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Peak Output Power Lowest Channel& Modulation: GESK
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Peak Output Power Middle Channel& Modulation: GESK
3 Agilent R T |Freg/Channel

Center Freq
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Start Freq
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Stop Freq
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CF Step
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Rutn Man
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Signal Track
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Peak Output Power
3= Agilent

Peak Output Power
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Highest Channel& Modulation: GESK
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Center Freq
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Start Freq
247500880 GHz

StopFreq
245500000 GHz

CF Step
53.5000000 MHz
Auto Man

Freq Offset
B.ARBARGAE Hz

Signal Track
On 0ff

Hz
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Lowest Channel& Modulation: m/4DQPSK

R T |Freg/Channel

Center Freq
248200880 GHz

Start Freq
2.39700880 GHz

Stop Freq
2. 40700680 GHz

CF Step
88.00000080 MHz
Rutn Man

Freq Offset
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Signal Track
On 0ff

Hz
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Peak Output Power Middle Channel& Modulation: m/4DQPSK

3% Agilent R T |[Freq/Channel

Center Freq
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Start Freq
243600000 GHz

StopFreq
244600800 GHz

CF Step
53.5000000 MHz
Auto Man

Freq Offset
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Signal Track
On 0ff
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Peak Output Power Highest Channel& Modulation: m/4DQPSK
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Signal Track
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Peak Output Power Lowest Channel& Modulation: 8DPSK
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StopFreq
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Peak Output Power Middle Channel& Modulation: 3DPSK
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Signal Track
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Peak Output Power Highest Channel& Modulation: 8DPSK

3% Agilent R T |[Freq/Channel

Center Freq
2.43000008 GHz

Start Freq
247500880 GHz

StopFreq
245500000 GHz

CF Step
53.5000000 MHz
Auto Man

Freq Offset
B.ARBARGAE Hz

Signal Track
On 0ff

VBH 6 MHz

Copyright 2000-2009 Agilent Technologies
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8. Transmitter AC Power Line Conducted Emission

8.1. Test Setup

Refer to test setup photo.

8.2. Limit

According to 815.207(a) 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 or frequencies, within the
band 150 kiz to 30 Mk, shall not exceed the limits in the following table, as measured using a 50 uH/50 ohm line
impedance stabilization network(LISN).

Compliance with the provision of this paragraph shall on the measurement of the radio frequency voltage between each
power line and ground at the power terminal. The lower applies at the boundary between the frequency ranges.

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

* Decreases with the logarithm of the frequency

8.3. Test Procedures
Conducted emissions from the EUT were measured according to the dictates of ANSI ANSI C63.10-2009

1. The test procedure is performed in a 6.5 m x 3.5 m x 3.5 m (L x W x H) shielded room. The EUT along with its
peripherals were placed on a 1.0 m (W) x 1.5 m (L) and 0.8 m in height wooden table and the EUT was adjusted to
maintain a 0.4 meter space from a vertical reference plane.

2. The EUT was connected to power mains through a line impedance stabilization network (LISN) which provides 50
ohm coupling impedance for measuring instrument and the chassis ground was bounded to the horizontal ground
plane of shielded room.

3. All peripherals were connected to the second LISN and the chassis ground also bounded to the horizontal ground
plane of shielded room.

4. The excess power cable between the EUT and the LISN was bundled. The power cables of peripherals were

unbundled. All connecting cables of EUT and peripherals were moved to find the maximum emission.
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8.4. Test Results

AC Line Conducted Emissions (Graph)& Modulation: GESK

& Digital EMC . .
Results of Conducted Emission
Digital EMC
Date : 2012-11-06
Model No. : MT760 Referrence No. 2
Type E Power Supply : 120V 60Hz
Serial No. : NONE Temp/Humi. : 23C 47 % R. H.
Test Condition : BLUETOOTH Operator : HH.LEE
Mermo
LIMIT : CISPR22_B QP
CISPR2Z2_B AV
o [dBUV] PHASE: [QP/AV]
80
70
—
&0
50 Ef»_
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20 ;ﬁ
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AC Line Conducted Emissions (List)& Modulation: GESK

Results of Conducted Emission
Digital EMC
Date : 2012-11-06

Model No. : MT760 Referrence No. :

Type ; Power Supply 120V 60 Hz
Serial No. : NONE Temp/Humi. . 23C 47 % R. H.
Test Condition . BLUETOOTH Operator . H.H.LEE

Memo

LIMIT : CISPR22_B QP

CISPR22_B AV

NO FREQ READING C.FACTOR RESULT LIMIT MARGIN PHASE
QP AV QP AV OP AV QP AV

[MHz ] [dBuV] [dBuV] [dB] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV]
1 0.15641 52.5 36.2 0.2 52.7 36.4 6h.7 55,7 13.0 19.3 N
2 0.47363 43.4 36.1 D2 43.6 36.3 B6E5 1e.5 189 ©.058 N
3 0:57931 32.0 26:8 0.2 322 2% 1 56.0 16.0 23.8 18.9 N
4 4.79000 31.5 21.¢6 0.4 31.5% 22.0 56.0 16.0 24.1 24.0 N
B A2.28850 8. #25.86 07 Bl .V BELd 60.0 50.0 28.3 23.7 N
6 26.47000 27.4 21.9 19 28.4 22.9 60.0 50.0 3wl ZT01 N
¥ 0.1570e 54.4 42.0 0.2 S84.6 42.2 5.6 55.@ 11.0 13.4 Ll
8 0.47386 35.0 26.1 052 35.2 Z26.6 56.14 1¢6.4 21.2 138 Ll
9 0.56378 26.4 18.¢ [ 26.6 19.1 56.0 16.0 29.4 26.9 Ll
10 4.62300 28.2 19.7 0.4 28.6 20.1 56.0 16.0 27.4 25.9 Ll
11 14.23900 29.6 23.8 0.7 30.3 24.5 a0.0 50.0 29.7 25.5 Ll
12 26.62200 23.7 18.6 o] 24.7 19.¢6 60.0 50.0 35.3 Z0kd Ll
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9. Antenna Requirement

9.1Procedure

Describe how the EUT complies with the requirement that either its antenna is permanently attached, or that it
employs a unique antenna connector, for every antenna proposed for use with the EUT.

9.2 Conclusion

The internalantenna(Chip antenna type) of this EUT is permanentlyattached on the PCB.(Refer to Internal Photo.)
Therefore this device complies with the requirement.

9.3Minimum Standard

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.
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APPENDIX |

Test set up Diagrams&Path lossIinformation

=sRadiated Measurement

The diagram below shows the test setup that is utilized to make the measurements for emission from 9KHz to

25GHzEmissions.

3 Meter

h 4

Receiving Antenna

1~4 Meter
EUT
.
Ground Screen
=Conducted Measurement
Spectrum Analyzer Elumoﬂ:;::ster
HEEES 0
i .
Power Splitter
Cable C
Cable A TCabIe B
EUT
Offset value information
Frequency Path Loss Frequency Path Loss

(GHz) (dB) (GHz) (dB)
0.03 5.82 15 8.50
1 6.38 20 8.79
2.402 & 2.441 & 2.480 6.86 26.5 9.34

5 7.26 - -

10 7.88 - -

Note. 1: The path loss from EUT to Spectrum analyzer were measured and used for test.
Path loss ( = S/A’s Offset value) = Cable A + Power Splitter + Cable B
Note. 2: For conducted spurious emissions, the offset values were saved as the transducer factors on the
spurious measurement function of the spectrum analyzer and the transducer factor of tested frequency
is calculated and corrected automatically by the spectrum analyzer’'s measurement function.
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