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hopping frequencies. The maximum 20 dB bandwidth of the hopping channel is 1 MHz.
The average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 30 second period.

® Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.
The average time of occupancy on any channel shall not be greater then 0.4 seconds
within a period of 0.4 seconds multiplied by the number of hopping channels employed.
Frequency hopping systems may avoid or suppress transmissions on a particular hopping
frequency provided that a minimum of 15 channels are used.

8.4.Test Procedure

According to ANSI C63.10: 2009.

The EUT must have its hopping function enabled. Use the following spectrum analyzer
settings:

Span = zero span, centered on a hopping channel

RBW = 1MHz

VBW = RBW

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

Detector function = peak

Trace = max hold

If possible, use the marker-delta function to determine the dwell time. If this value varies with
different modes of operation (e.g., data rate, modulation format, etc.), repeat this test for each

variation.

8.5.Uncertainty

The measurement uncertainty is defined as + 0.1 us
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8.6. Test Result

Product : |WWCDMA Digital Mobile Phone
Test Item : |Time of Occupancy (Dwell Time)
Test Site : |TR-8
Test Mode . |Transmitter-3Mbps(8DPSK_DH1)
Channel No. Frequency Time of Occupancy Limit Result
(MHz) (ms) (ms)
39 2441 122.56 <400 Pass

Test Time Period: 0.4*79=31.6sec, Hopping Times Within 1sec: 40/50msec=800 hops/sec.
® 2441MHz, The Maximum Occupancy Time Within 31.6sec: [(0.383ms*800)/79]*31.6 =122.56 msec
Channel 39 (2441MHz)-(3DH1)

- Agilent 15:46:54 Mar 23, 2013 T iFreq/ChanneI
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Product : |WWCDMA Digital Mobile Phone
Test Item : |Time of Occupancy (Dwell Time)
Test Site : |TR-8
Test Mode . |Transmitter-3Mbps(8DPSK_DH3)
Channel No. Frequency Time of Occupancy Limit Result
(MHz) (ms) (ms)
39 2441 261.28 <400 Pass

Test Time Period: 0.4*79=31.6sec, Hopping Times Within 1sec: 20/50msec=400hops/sec.
® 2441MHz, The Maximum Occupancy Time Within 31.6sec: [(1.633 ms*400)/79]*31.6=261.28 msec
Channel 39 (2441MHz) - (3DH3)
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Product : |WWCDMA Digital Mobile Phone
Test Item : |Time of Occupancy (Dwell Time)
Test Site : |TR-8
Test Mode . |Transmitter-3Mbps(8DPSK_DH5)
Channel No. Frequency Time of Occupancy Limit Result
(MHz) (ms) (ms)
39 2441 322.90 <400 Pass

Test Time Period: 0.4*79=31.6sec, Hopping Times Within 1sec: 14/50msec=280 hops/sec.
® 2441MHz, The Maximum Occupancy Time Within 31.6sec: [(2.883 ms*280)/79]*31.6= 322.90 msec
Channel 39 (2441MHz) - (3DH5)

3 Agilent 15:49:560 Mar 23, 26813 T iFreq/ChanneI
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9. Peak Output Power
9.1. Test Equipment

Peak Output Power / TR-8
Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent E4446A MY45300103 |2014.01.21

Temperature/Humidity
Zhicheng ZC1-2 TR8-TH 2013.05.07

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

9.2.Test Setup

Spectrum Analyzer

L
i oo = EUT

Non-Conducted
Table

‘= Ground Reference Plang -«

9.3.Limit

® For frequency hopping systems operating in the 2400-2483.5 MHz band employing at
least 75 non-overlapping hopping channels, and all frequency hopping systems in the
5725-5850 MHz band: 1 watt. For all other frequency hopping systems in the 2400-2483.5
MHz band: 0.125 watts.

® For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems
employing at least 50 hopping channels; and, 0.25 watts for systems employing less than

50 hopping channels, but at least 25 hopping channels.

Note: the conducted output power limit specified above is based on the use the antennas with
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directional gains that do not exceed 6 dBi are used, the conducted output power from the
intentional radiator shall be reduced below the stated values above, as appropriate, by
the amount in dB that the directional gain of antenna exceeds 6 dBi.

9.4.Test Procedure

According to ANSI C63.10: 2009.

Use the following spectrum analyzer settings:

Span = approximately 5 times the 20dB bandwidth, centered on a hopping channel
RBW > the 20 dB bandwidth of the emission being measured.

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the peak of the
emission. The indicated level is the peak output power (don’t forget added the external
attenuation and cable loss).

9.5.Uncertainty

The measurement uncertainty is defined as + 1.0 dB
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9.6. Test Result

Product : |WCDMA Digital Mobile Phone

Test Item : |Power Output

Test Mode : |Mode 1: Transmitter-1Mbps(GFSK_DH5)

Channel No. | Frequency | Measurement Power Limit Result
(MHz) Output (dBm)
(dBm)
0 2402 0.08 30.00 Pass
39 2441 1.11 30.00 Pass
78 2480 0.87 30.00 Pass
DHS 2402MHz

= Agilent 13:24:31 Mar 23, 2013 T I Peak Search

Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

£e:
. |Marker
o |2.401975000 GHz M 5 CF
More
1 of 2

|Copyright 2000-2005 Agilent Technologies

Page: 65 of 111



@
QU IeTeK Report No.: 1325023R-RF-US-P06V01

DH5 2441MHz
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Pk-Pk Search
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e __ 1 of 2

\'Cupyright 2000-2005 Agilent Technologies

DH5 2480MHz
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1 of 2
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Product : |WCDMA Digital Mobile Phone
Test Item : |Power Output
Test Mode : |[Mode 2: Transmitter-2Mbps(Pi/4 DQPSK_DHS5)
Channel No. | Frequency | Measurement Power Limit Result
(MHz) Output (dBm)
(dBm)
0 2402 0.71 30.00 Pass
39 2441 1.77 30.00 Pass
78 2480 1.53 30.00 Pass
2DHS5 2402MHz
4 Agilent 13:26:31 Mar 23, 2013 T |Peak Search

Next Peak

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

£ifn
. |Marker
S |2.401950000 GHz Mer 5 CF
More
1 of 2

# I|_|I E. H 32
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2DH5 2441MHz

# Agilent 13:27:21 Mar 23, 20813 T “W
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Product : |WCDMA Digital Mobile Phone
Test Item : |Power Output
Test Mode : |IMode 3: Transmitter-3Mbps(8DPSK_DH5)
Channel No. | Frequency | Measurement Power Limit Result
(MHz) Output (dBm)
(dBm)
0 2402 1.03 30.00 Pass
39 2441 2.02 30.00 Pass
78 2480 1.85 30.00 Pass
3DHS5 2402MHz
# Agilent 13:28:26 Mar 23, 2013 T | Peak Search

Next Peak

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Marker
2.401830000 GHz Mkr 3 CF
: More
1 of 2

#BH 3 MHz 3 M5
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3DH5 2441MHz
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10. Band-edge Compliance of RF Conducted Emissions

10.1. Test Equipment

Band-edge Compliance of RF Conducted Emissions / TR-8

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent E4446A MY45300103 |2014.01.21

Temperature/Humidity

Met Zhicheng ZC1-2 TR8-TH 2013.05.07
eter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

10.2. Test Setup

Spectrum Analyzer

[

o=

EUT

Non-Conducted
Table

‘= Ground Reference Plang -«

10.3. Limit

® Intentional radiators operating under the alternative provisions to the general emission
limits as contained in 15.217 through 15.257 and in Subpart E of FCC part 15, must be
designed to ensure that 20 dB bandwidth of the emission, or whatever bandwidth may
otherwise be specified in the specific rule section under which the equipment operates, is

contained within the frequency band designated in the rule section under which the

equipment is operated.
® 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
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10.4.

10.5.

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 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, 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) of FCC part
15 is not required.

Test Procedure

According to ANSI C63.10: 2009.

Use the following spectrum analyzer settings:

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

RBW = 1% of the span

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Set the marker on the emission at the bandedge, or on the highest
modulation prouduct outside of the band, if this level is greater than that at the bandedge.
Enable the marker-delta function, then use the marker-to-peak function to move the marker to
the peak of the in-band emission. The marker-delta value now displayed must comply with the
limit specified in this Section.

Now, using the same instrument settings, enable the hopping function of the EUT. Allow the
trace to stabilize. Follow the same procedure listed above to determine if any spurious
emissions caused by the hopping function also comply with the specified limit.

Uncertainty

The measurement uncertainty is defined as + 1.0 dB
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10.6. Test Result

Product : |\WCDMA Digital Mobile Phone
Test Item : |Band-edge Compliance of RF Conducted Emissions
Test Mode : |Mode 1: Transmitter-1Mbps(GFSK_DHS5)
Channel 00 (2402MHz)
% Agilent 15:26:09 Mar 23, 2013 T | Marker

Artan 10 dB Select Marker
Atten 18 dB L
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L Delta
Marker ™ e :
2.401413000 GHz (Trgi'itn: 'E:'fg
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z o
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+J/BH = A | Stan Center
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i !

e 45

, | Markert™ A g B :
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-19.51 dBm Ref a
2450 990 iz Span Pair
Span Center
Off
More
1 of 2
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Product WCDMA Digital Mobile Phone
Test Item Band-edge Compliance of RF Conducted Emissions
Test Mode Mode 2: Transmitter-2Mbps(Pi/4 DQPSK_DH5)

Channel 00 (2402MHz)
4 Agilent 15:29:53 Mar 23, 2013 T [ Marker

| Select Marker
I 2 3 4

Mormal

Delta

Delta Pair
Tracking Ref)
Ref A

dBm
B GHz .
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More
1 of 2
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Product : |WCDMA Digital Mobile Phone
Test Item : |Band-edge Compliance of RF Conducted Emissions
Test Mode : |Mode 3: Transmitter-3Mbps(8DPSK_DHS5)

Channel 00 (2402MHz)

A Agilent 15:19:11 Mar 23, 2013 T | Marker

| Select Marker

1 2 3 4
Mormal
ﬁ ! Delta
Marker S :
2.401286000 GHz Delta Pair
{Tracking Ref)
-20.63 dBm Ref a
- 2 Ghia Span Pair
Span Center
Off
More
1of 2
\'Cupyright 2000-2005 Agilent Technologies
Channel 78 (2480MHz)
2 Agilent 15:24:16 Mar 23, 2013 T Marker
P P P . %
Artan 10 dB Select Marker|
Atten 18 dB _ ! | 5 4§
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ES il
i
/ ! Deﬂag
. «Marker e e
2.480669000 GHz Delta Pair|

|E(Tracking Ret)|

-20.45 dBm

# I|_|I E: H
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Product WCDMA Digital Mobile Phone
Test Item Band-edge Compliance of RF Conducted Emissions
Test Mode Mode 1: Transmitter-1Mbps(GFSK_DHS5)

Hopping Mode

- Agilent 15:37:51 Mar 23, 2013
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11. Spurious RF Conducted Emissions
11.1.  Test Equipment

Spurious RF Conducted Emissions / TR-8

Instrument Manufacturer Type No. Serial No. Cal. Due Date
Spectrum Analyzer Agilent E4446A MY45300103 |2014.01.21

Temperature/Humidity
Zhicheng ZC1-2 TR8-TH 2013.05.07

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

11.2.  Test Setup

Spectrum Analyzer

L
i oo = EUT

Non-Conducted
Table

‘= Ground Reference Plang -«

11.3. Limit

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 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, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
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11.4.

11.5.

Section 15.209(a) of FCC part 15 is not required.

Test Procedure

According to ANSI C63.10: 2009.

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions (e.g., harmonics) from the lowest frequency generated in the EUT up through the
10™ harmonic. Typically, several plots are required to cover this entire span.

RBW = 100 kHz

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Set the marker on the peak of any spurious emission recorded. The
level displayed must comply with the limit specified in this section.

Uncertainty

The measurement uncertainty is defined as + 1.0 dB
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11.6. Test Result

Product : |WWCDMA Digital Mobile Phone
Test ltem . |Spurious RF Conducted Emissions
Test Mode : |Mode 1: Transmitter-1Mbps(GFSK_DH5)

Channel 00 (2402MHz)

# Agilent 14:13:28 Mar 23, 26013 T I Peak Search

Atten 16 dB - 1 Next Peak

Next Pk Right
Mext Pk Left

Min Search

Pk-Pk Search
1 iMarkerewCTENYY

sep |2.400000000 GHz Mkr 5 CF
-0.29 dBm

- More

1 of 2

‘ ght 2000-2085 Agilent Technologies

Page: 79 of 111



@
QU IeTeK Report No.: 1325023R-RF-US-P06V01

Channel 39 (2441MHz)

# Agilent 14:15:26 Mar 23, 26813 T “W

Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

£ JMarké'rme I
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More
1 of 2

|Copyright 2000-2005 Agilent Technologies
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Product : |WWCDMA Digital Mobile Phone
Test ltem . |Spurious RF Conducted Emissions
Test Mode : |Mode 2: Transmitter-2Mbps(Pi/4 DQPSK_DHS5)

Channel 00 (2402MHz)

= Agilent 14:18:05 Mar 23, 2013 T I Peak Search

Atten 16 dB 1 Next Peak

Next Pk Right
Mext Pk Left
Min Search

Pk-Pk Search
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1 of 2

4Res BH : #/BH
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Channel 39 (2441MHz)

# Agilent 14:19:11 Mar 23, 26813 T “W
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Next Pk Right
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Pk-Pk Search
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More
1 of 2

|Copyright 2000-2005 Agilent Technologies

Channel 78 (2480MHz)
Agilent 14:21:32 Mar 23, 2013 , T ;‘ Peak Search

Next Peak;
|

Next Pk Righté
P
|

Next Pk Left

Min Search
|

ke el |

_ Pk-Pk Search
" iMarkerwidy TN |
|

2.480000000 GHz

Page: 82 of 111



[ ]
QU IeTEK Report No.: 132S023R-RF-US-P06V01

Product : |WWCDMA Digital Mobile Phone
Test ltem . |Spurious RF Conducted Emissions
Test Mode : |Mode 3: Transmitter-3Mbps(8DPSK_DHS5)

Channel 00 (2402MHz)

= Agilent 14:23:18 Mar 23, 2013 T I Peak Search

Atten 16 dB 1 Next Peak

Next Pk Right
Mext Pk Left
Min Search

Pk-Pk Search

Fn lMarkéFWWMM o
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More

1 of 2

4Res BH : #/BH
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Channel 39 (2441MHz)

# Agilent 14:25:60 Mar 23, 26813 T “W
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Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search
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1 of 2
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12. Radiated Emission Band Edge

12.1. Test Equipment

XIRadiated Emission Band Edge / AC-5

Instrument Manufacturer Type No. Serial No. Cal. Due Date
Spectrum Analyzer Agilent NO010A MY48030494 |2014.03.30
EMI Test Receiver R&S ESCI 100573 2014.03.30
Preamplifier Miteq NSP1800-25 1364185 2013.05.04
Preamplifier QuieTek AP-040G CHM-0906001 |2013.05.04
Bilog Antenna Teseq GmbH CBL6112D 27612 2013.10.15
Broad-Band Horn

Schwarzbeck BBHA9120D 499 2014.06.08
Antenna
500hm Coaxial Switch |Anritsu MP59B 6200464462 2014.03.01
Temperature/Humidity
Met zhicheng ZC1-2 AC5-TH 2014.01.11

eter
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12.2. Test Setup

Imtoq4m (Antenna Tower)
e l Antenna
Bt [~ SRS— — 3am — B |
(Turntable)
‘==p  GroundPlane |j4 ooo FER TR =t
Spectrum Analyzer % oo | I |Contro|ler|'7

L 1

12.3. Limit

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC
part 15, must also comply with the radiated emission limits specified in Section 15.209(a) of
FCC part 15.

12.4. Test Procedure

According to ANSI C63.10: 2009.

This test is required for any spurious emission or modulation product that falls in a Restricted
Band, as defined in Section 15.205 of FCC part 15. It must be performed with the highest gain
of each type of antenna proposed for use with the EUT. Use the following spectrum analyzer
settings:

Span = wide enough to fully capture the emission being measured

RBW = 1 MHz forf = 1 GHz, 100 kHz for f < 1GHz

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Follow the guidelines in ANSI C63.4 with respect to maximizing the emission by rotating the
EUT, measuring the emission while the EUT is situated in three orthogonal planes (if
appropriate), adjusting the measurement antenna height and polarization, etc. A pre-amp and a
high pass filter are required for this test, in order to provide the measuring system with
sufficient sensitivity. Allow the trace to stabilize. The peak reading of the emission, after being
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12.5.

corrected by the antenna factor, cable loss, pre-amp gain, etc., is the peak field strength, which
must comply with the limit specified in Section 15.35(b) of FCC part 15.

Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak
level, once corrected, must comply with the limit specified in Section 15.209 of FCC Part 15. If
the dwell time per channel of the hopping signal is less than 100 ms, then the reading obtained
with the 10 Hz VBW may be further adjusted by a “duty cycle correction factor”, derived from
20log (dwell time/100 ms), in an effort to demonstrate compliance with the 15.209 limit of FCC
part 15.

If the emission on which a radiated measurement must be made is located at the edge of the
authorized band of operation, then the alternative “marker-delta” method may be employed.

Uncertainty

3.9dB
3.8dB

The measurement uncertainty above 1G is defined as

H+ I+

below 1G is defined as
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12.6.

Test Result

All of the test result shown indicates the worst case, and spectrum analyzer parameters
setting as shown below:
Peak detector: RBW = 1MHz, VBW = 3MHz, sweep time = 200ms;
Average detector: RBW = 1MHz, VBW = 10Hz, sweep time = auto.

Engineer: Brgant

Site: AC5

Time: 2013/03/26 - 20:03

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: BBHA9120D-737(1-18GHz)

Polarity: Horizontal

EUT: WCDMA Digital Mobile Phone

Power: By Battery

Note: Mode 1: Transmit at Channel 2402MHz by DH5

120

a0

= il
=3
@7
3 6 1
5, A ok el [ TPIURUPR [P O SRTUTRNF ([B" PPN LT PRy 1 ALl L gl m b
50 i el oot i ok
40
0
20
230 2315 2330 235 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 23800 2385 2300 2305 2400 2405
Freguency(h{Hz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2390.000 51.882 23.760 -22.118 74.000 28.122 PK
2 * 2402.006 79.846 51.675 N/A N/A 28.171 PK
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Engineer: Brgant

Site: AC5

Time: 2013/03/26 - 20:32

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: BBHA9120D-737(1-18GHz)

Polarity: Horizontal

EUT: WCDMA Digital Mobile Phone

Power: By Battery

Note: Mode 1: Transmit at Channel 2402MHz by DH5

120
= 0
=
=3
@ 7
. Il
50
1
40 ;
30
20
2310 32315 2320 2335 3330 2335 2340 2345 2350 9355 2360 2365 2370 2375 2380 2385 2300 2395 2400 2405
Freguency(h{Hz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2390.000 39.061 10.939 -14.939 54.000 28.122 AV
2 * 2402.053 69.553 41.382 N/A N/A 28.171 AV
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Engineer: Brgant

Site: AC5

Time: 2013/03/26 - 20:34

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: BBHA9120D-737(1-18GHz)

Polarity: Vertical

EUT: WCDMA Digital Mobile Phone

Power: By Battery

Note: Mode 1: Transmit at Channel 2402MHz by DH5

120

7
= 8 -
= /]
@ 70
= 60 1
Sui ‘II ‘l.|_"_—m i 'y |1 A FARERY PeT) immn.lulll
40
30
20
2310 32315 2320 2335 3330 2335 2340 2345 2350 9355 2360 2365 2370 2375 2380 2385 2300 2395 2400 2405
Freguency(h{Hz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2390.000 51.493 23.371 -22.507 74.000 28.122 PK
2 * 2402.149 78.898 50.726 N/A N/A 28.171 PK
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