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8.5 TIME OF OCCUPANCY (DWELL TIME)

LIMIT

According to §15.247(a)(1)(iii), Frequency hopping systems operating in the 2400 MHz ~ 2483.5

MHz bands. The average time of occupancy on any channels shall not greater than 0.4 s within a

period 0.4 s multiplied by the number of hopping channels employed.

Test Configuration

Bluetooth Tester
oo (Spectrum Analyzer

EUT | Power Splitter

TEST PROCEDURE
This test is performed with hopping off.

EUT was set to transmit the longest packet type (DH5)
The Spectrum Analyzer is set to ( DA 00-705 )
Span = Zero span, Centered on a hopping channel
RBW = 1 MHz
VBW = RBW

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

Detector = Peak
Trace = Max hold

The marker-delta function was used to determine the dwell time.

Normal Mode / EDR Mode
DH 5(The longest packet type for GFSK)

CH Mid : 2.867 " (1600/6)/79 * 31.6 = 305.81 (ms)
2-DH 5(The longest packet type for m/4DQPSK)

CH Mid : 2.875 " (1600/6)/79 * 31.6 = 306.67 (ms)
3-DH 5(The longest packet type for 8DPSK)

CH Mid : 2.875 " (1600/6)/79 * 31.6 = 306.67 (ms)
AFH Mode

DH 5(The longest packet type for GFSK)

CH Mid : 2.867 " (800/6)/20 * 8.0 = 152.91 (ms)

2-DH 5(The longest packet type for m4DQPSK)
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CH Mid :

CH Mid :

Note :

2.875 " (800/6)/20 * 8.0 = 153.33 (ms)
3-DH 5(The longest packet type for 8DPSK)
2.875 " (800/6)/20 * 8.0 = 153.33 (ms)

A DH5 Packet need 5 time slot for transmitting and 1 time slot for receiving. Then the system
makes worst case 1600/6 hops per second with 79 channels. So the system have each channel
3.3755 times per second and so for 31.6 seconds the system have 106.7 times of appearance.

Each tx-time per appearance of DH5 is 2.883 ms.

Dwell time = Tx-time * 106.7

TEST RESULTS
See the table.

Pulse Time (ms) Total of Dwell (ms) Period Time Limit
Channel Result
GFSK 8DPSK GFSK 8DPSK (s) (ms)
Low 2.875 2.875 306.67 306.67 31.6 PASS
Mid 2.867 2.875 305.81 306.67 31.6 400 PASS
High 2.875 2.883 306.67 307.52 31.6 PASS
Pulse Total of
. Period Time Limit
Channel | Time (ms) | Dwell {ms) Result
(s) (ms)
mlIADAPSK
Low 2.875 306.67 316 PASS
Mid 2.875 306.67 316 400 PASS
High 2.883 307.52 316 PASS
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Test Plots (GFSK)
Dwell Time (Low-CH)

5C Dwell Tin
1Em Att
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Test Plots (GFSK)
Dwell Time (Mid-CH)
- Agilent
“art 15C Dwell Tir
i Att

a Mkrl

Clear Write
Max Hold
Min Hold
View

*f'“F1"'{}'*"|"ﬁ-p{m'n"'.41l,umw- ‘thlhl'"l*'ﬁ" .
Blank

More
#YEH 1 MHz

a Mkrl

Clear Write
Max Hold
Min Hold

View

More

WEH 1 MHz e

File Operation Status. C:\HCT.GIF file saved
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Test Plots (GFSK)
Dwell Time (High-CH)

SC DOwell Time Ch a Mkrl
il Atten ;

Clear Write

Max Hold

Min Hold
_ View
il si
Blank
More
WEH 1 Mz Lot
Test Plots (8DPSK)
Dwell Time (Low-CH)
H Agilent R T | Trace
|FCC Part 15C Dwell Time Ch.@ a Mkrl
= - . . Tracg

1
-—,A-llr.h,.}.._."r-.-d.—.HIn.l'u.q_."-.-.-\-r~i,n."-;-._a.‘"-.,n-'-r~'PJ'.--HF._!;-—;-‘»-\\»&-‘-.-.._-*--;J.—-\\'.

Clear Write

Max Hold

Min Hold

View

Tt

£(5):

F'ill_iflrl Blank

More

WEH 1 MHz e

e Operation 5tatus. C:\HCT.GIF file saved
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Test Plots (8DPSK)
Dwell Time (Mid-CH)

(£0£3 |
FTun

Test Plots (8DPSK)

Dwell Time (High-CH)

- Agilent

il

1;'&4" f"lq'f"llllltlﬂ'lﬂ .l"ill'rll\'.f ,|‘L.'I [ﬂJII

#YBH 1 MHz

15C Dwell Time Ch

Atten

iR 1
T|F-“;\.‘!—'-_l/ﬂr{‘"a‘-"y\-"‘.-'-'."r+"b'-\'\'.M"A-'.'-"'-.v“p‘l\'\'.'.t#'-'u\""f.l'l.'-w.'| s

f'.'l,1',«,..Mr'-n,li.u.sn.w'm‘,u“. -

#YBH 1 MHz

e Operation 5tatus. C:\HCT.GIF file saved

Clear Write
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Min Hold
View
Blank
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Clear Write
Max Hold
Min Hold
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Blank
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1of 2
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Test Plots (m/4DQPSK)
Dwell Time (Low-CH)

5C Dwell Time C
il At

Al ‘.II"' T.Illﬂ.lrﬂih W Fﬂ*ﬂw i |I|.k "I‘W‘mu.

Test Plots (m/4DQPSK)
Dwell Time (Mid-CH)

¥ Agilent R T |
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3 Atten dB
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1
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Test Plots (T1/4DQPSK)
Dwell Time (High-CH)

a Mkrl
ij E:

1

B e e T

oo | A L
{FTun

#YBW 1 MHz
File Operation Status, C:\HCT.GIF file saved

Clear Write

Max Hold

Min Hold

View

Blank

More
1of 2

FCC PT.15.247 A
TEST REPORT FCC CERTIFICATION REPORT www.hect co kr
Test Report No. Date of Issue: EUT Type: FCCID:
HCTR1305FRD3 May 08, 2013 GSMMCDMAPhene with Bluetooth3.0, WIFIB02.11 blgin ZMNFE467F

Page 42 of 80




HACT

LA LRER

8.6 SPURIOUS EMISSIONS
8.6.1 CONDUCTED SPURIOUS EMISSIONS
Test Requirements and limit, §15.247(d)

In any 100 kHz 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 kHz 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 § 15.209(a) is not required. In addition, radiated emissions which fall in the restricted
bands, as defined in § 15.205(a), must also comply with the radiated emission limits specified in §
15.209(a) (see § 15.205(c)).

Limit : 20 dBc
Test Configuration

Bluetooth Tester

— oo (Spectrum Analyzer

EUT | Power Splitter

TEST PROCEDURE

Conducted RF measurements of the transmitter output were made to confirm that the EUT
antenna port conducted emissions meet the specified limit and to identify any spurious signals that
require further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer.

The Spectrum Analyzer is set to ( DA 00-705 )

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

2. RBW = 100 kHz(Upon 1 GHz = 1 MHz)

3.VBW z 300 kHz(Upon 1 GHz = 3 MHz)

4. Sweep = auto

5. Sweep point = 2*span/RBW

5. Detector function = peak
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6. Trace = max hold
Measurements are made over the 30 MHz to 26 GHz range with the transmitter set to the lowest,

middle, and highest channels.

This test is performed with hopping off.

TEST RESULTS
No non-compliance noted.
FACTORS FOR FREQUENCY

Freq(MHz) Factor(dB)
30 1007
100 1002
200 1010
300 1009
400 1013
500 10 21
800 1013
700 1031
800 1018
900 10 30

1000 1017
2000 853
2400" 718

2500" 721

3000 859
4000 1002
5000 g 88

6000 570
7000 10 21
8000 6.13
9000 8.79
10000 12 46
11000 8.1

12000 952
13000 898
14000 813
15000 1182
16000 692
17000 13.23
18000 1025
18000 10 28
20000 910
21000 10 94
22000 11 .54
23000 881

24000 11.71
25000 937
26000 934

Mote : 1. ™ is fundamental frequency range.

2. Factor= Cable loss + Splitter loss
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Test Plots (GFSK) - 30 MHz - 1 GHz
Spurious Emission (Low-CH)

Agilent Spectium Analyzer - Swepl SA
T RF s

: LTO|O:43 PMAnr 30, 2013
#Bvg Type: 5 Frequency

PHO: Fast ~#+- 170 Free Run AvglHeld: 11 ! ’
IF Galn: Lo #htten: 20 dE

Ref Offset 7.2 dB
Ref 17.20 dBm

Start 30.0 MHz ] ] ' ] i ] “Stop 1.0000 GHz
#Res BW 100 kHz #YBW 300 kHz Sweep 93.3 ms (20001 pts)

MG STATUS

Test Plots (GFSK) - 30 MHz - 1 GHz
Spurious Emission (Mid-CH)

Aegi

ALICHALTD | CPi4S:0E PMapr 20, 013
#Awg Type: Pwr[RMS) TrRACE Frequency
PHO: F; Trig: Free Run AvglHeld: 11 THIE
IFGaln:f:;‘u 5 #htten: 20 dE OET
Ref OF=et 7.2 dB Mkr1 508.31 MHz
Ref 17.20 dBm 62.744 dBm

Start 30.0 MHz N ' “Stop 1.0000 GHz
#Res BW 100 kHz #YBW 300 kHz Sweep 93.3 ms (20001 pts)

MG STATUS
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Test Plots (GFSK) - 30 MHz - 1 GHz
Spurious Emission (High-CH)

Agilent Spectium Analyzer - Swepl SA
T7 RF T

ALICHALTD  [D7:45:29 PMAnr 30, 3113
#Avg Type: PwrRMS) ]

PHO: Fast ~#+- 170 Free Run AvglHeld: 11

IFGaln:Lows #hgten: 20 dB

Ref Offzet 7.2 dB Mkr1
Ref 17.20 dBm

rt 30.0 MHz ) ] ' ] i ] B

top 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz

STATUS

Frequency

Test Plots (8DPSK) - 30 MHz - 1 GHz
Spurious Emission (Low-CH)

Agi
LI ALIGHALTD | D7:4722 PMAar 20, 2013
#Avg Type: PwrRMS) TRACE
PHO: Fast ~#+- 170 Free Run AvglHeld: 11 THIE
IFGaln:Lows #hgen: 20 dB

" 5 Mkr1 844.02 MHz
Ref Dffset7.2 dB e44.U:
Ri;l’ 17.20 FﬂBm __ _ : ) . _ B dE-I"I‘.I

Start 30.0 MHz

“Stop 1.0000 GHz

Frequency

#Res BW 100 kHz #YBW 300 kHz Sweep 9 ms (20001 pts)
MSG STATUS ]
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Test Plots (8DPSK) - 30 MHz - 1 GHz

Spurious Emission (Mid-CH)

Agilent Spectium Analyzer - Swepl SA
T7 RF T

ALTCHALTO
#Avg Type: PwrRMS)
PHO: Fast ~#+- 170 Free Run AvglHeld: 11
IFGaln:Lows #hgten: 20 dB

T — Mkri 920.85 MHz
Ref 17.20 dBn 320 dBm

Ref 17.20 dEBm

rt 30.0 MHz

#Res BW 100 kHz #VBW 300 kHz

STATUS

O7147:46 PM A 20, 2013

Frequency

Test Plots (8DPSK) - 30 MHz - 1 GHz
Spurious Emission (High-CH)

Agilent Spectrum Analyzer - Swept 54
b | e 3 ALTCHALTD Q74800 P Ape 20, 2012
#Avg Type: Pwr(RMS) TRACT

PHO: Fast ~@- THg Free Run AvglHold: 11 TVFE

IF Gain:Low #htten: 20 dB LET

Mkr1 343,12 MHz
Ref Offzet -
of 17.20 dBm -62.474 dBm

Start 30.0 MHz } ' “Stop 1.0000 GHz
#Res BW 100 kHz #BW 300 kHz Sweep 93.3 ms (20001 pts)

STATUS

Fraquency
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Test Plots (m/4DQPSK) - 30 MHz - 1 GHz
Spurious Emission (Low-CH)

Agilent Spectium Analyzer - Swepl SA
T7 RF A

ALICHAUTD | O7:#5i50 PM Aar 30, 2013

#Rvg Type: Pur(RMS) Freguency
PHO: Fast ~#+- 170 Free Run AvglHeld: 11 ! ’
IFGaln:Lows #hgen: 20 dB

Mkr1 980.94 MHz
-62.300 dBm

Start 30.0 MHz ] ] ' ] i ] “Stop 1.0000 GHz
#Res BW 100 kHz #YBW 300 kHz Sweep 93.3 ms (20001 pts)

Test Plots (T/4DQPSK) - 30 MHz - 1 GHz
Spurious Emission (Mid-CH)

Al Swept SA
L LEIEE ALTEMALTD | O7:44:23 PM Anr 50, 3013

#Awg Type: Pur(RMS) TRACE Fragquency
PHO: Fast ~#+- 170 Free Run AvglHeld: 11 THIE
IFGaln:Lows #hgen: 20 dB DET

o . Mkr1 861.82 MHz
Ref OfFzet 72 dBE S E
Ref 17.20 dBm _ _ i _ ~62.421 dBm

Start 30.0 MHz N ' “Stop 1.0000 GHz

#Res BW 100 kHz #YBW 300 kHz Sweep 93.3 ms (20001 pts)

MSG STATUS ]
FCC PT.15.247 s
TEST REPORT FCC CERTIFICATION REPORT w
Test Report No. Date of Issue: EUT Type: FCCID:
HCTR1305FRD3 May 08, 2013 GSMMCDMAPhene with Bluetooth3.0, WIFIB02.11 blgin ZMNFE467F

Page 4B of 80



Test Plots (TT/4DQPSK) - 30 MHz - 1 GHz
Spurious Emission (High-CH)

Agilent Spectium Anatyzer - Swepl 54

LI EF L 4 LTC D7:45:51 FMAar 30, 2013
#Bvg Type: Pur(RMS Tace Freguency

PHO: Fast ~#+- 170 Free Run AvglHeld: 11 TYiE

IFGaln:Low #hgen: 20 dB DET

it A Mkr1 878.27 MHz

Ref 17.20 dEBm 311 dBm

Start 30.0 MHz ] ' ' ' ' ' “Stop 1.0000 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 93.3 ms (20001 pts)

MEG STATUS
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