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1. GENERAL INFORMATION

1.1 Product Description for Equipment under Test (EUT)

EUT Name: | 4G LTE Mobile Router
EUT Model: | U2A
Multiple Model: | U2B, MCV300
Module A:

Operation Bands and modes:

WCDMA: Band 2/4/5
LTE: Band 2/4/5/7/12/41

Module B:

WCDMA: Band 2/4/5
LTE: Band 2/4/5/7/41

Modulation Type:

BPSK, QPSK, 16QAM

Rated Input Voltage:

DC 3.85V from battery or DC 5V from USB port

Serial Number:

CR22050041-RF-S1

EUT Received Date:

2022.5.30

EUT Received Status:

Good

Note: The Multiple models are electrically identical with the test model. Please refer to the declaration letter for more
detail, which was provided by manufacturer. Per the WLAN test report, the worst is Model U2A, therefore, only this

model was tested for this report.

Antenna Information A :

Antenna Manufacturer | Antenna Type mput(gl;&el;iance /OApI::t::tlil:n(i;‘;?l d
-3.27 dBi(B2)
SHETZAIEN -1.61 dBi(B4)
Module A Main WIRELESS FPC 50 -5.58 dBl(BS)
Antenna TECHNOLOGY -4.5 dBi(B12)
O LTD -0.16 dBi(B7)
. 1.49 dBi(B41)
SHENZHEN 0.77 dBi(B2)
. VLG -0.59 dBi(B4)
Moi‘rllfeﬁn?am WIRELESS FPC 50 -7.47 dBi(BS)
TECHNOLOGY -3.57 dBi(B7)
CO..LTD -0.75 dBi(B41)

Note: For both Module A and B, only Main Antenna was used for transmission.

Accessory Information:
N/A
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1.2 Description of Test Configuration

1.2.1 EUT Operation Condition:

EUT Operation Mode:

The system was configured for testing in each operation
mode.

Equipment Modifications:

No

EUT Exercise Software:

No

The following tests were conducted according to the test requirements outlines in section 5.2 of the 3GPP

TS34.121-1 specification.

Mode HSUPA | HSUPA | HSUPA | HSUPA | HSUPA
Subset 1 2 4 5
Loopback Mode Test Mode 1
Rel99 RMC 12.2kbps RMC
HSDPA FRC H-Setl
HSUPA Test HSUPA Loopback
WCDMA POX;E?QEOI Algorithm?
General Bc 11/15 6/15 15/15 215 15/15
Settings Bd 15/15 15/15 9/15 15/15 0
Bec 209/225 12/15 30 15 2/15 5/15
Bc/ Bd 11/15 6/15 15/9 2/15 -
Bhs 22/15 12/15 30/15 4/15 5/15
CM(dB) 1.0 3.0 2.0 3.0 1.0
MPR(dB) 0 2 1 2 0
DACK 8
DNAK 8
HSDPA DCQL__ 8
Specific Ack-Nack repetition 3
Settings factor
CQI Feedback 4ms
CQI Repetition Factor 2
Ahs=Bhs/ Bc 30/15
DE-DPCCH 6 8 8 5 7
DHARQ 0 0 0 0 0
AG Index 20 12 15 17 21
ETFCI 75 67 92 71 81
Associated Max UL
Data Rate ks 242.1 174.9 482.8 205.8 308.9
E-TFCI 11 E E-TFCI E-TFCI 11 E
E-TFCI PO 4 11 E-TFCI PO 4
HSUPA E-TFCI 67 E-TFCI E-TFCI 67
Specific E-TFCI PO 18 PO4 E-TFCI PO 18
Settings E-TFCI 71 E-TFCI E-TFCI 71
Reference E_FCls E-TFCI PO23 92 E-TFCI PO23
E-TFCI 75 E-TFCI E-TFCI 75
E-TFCI PO26 PO 18 E-TFCI PO26
E-TFCI 81 E-TFCI 81
E-TFCI PO 27 E-TFCI PO 27
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LTE (FDD):
The following tests were conducted according to the test requirements in 3GPP TS36.101

The following tests were conducted according to the test requirements outlined in section 6.2 of the 3GPP
TS36.101 specification.

UE Power Class: 3 (23 +/~ 2dBm). The allowed Maximum Power Reduction (MPR) for the maximum cutput power
dug to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3-1
of the 3GPP TS36.101.

Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 3

Modulation Channal bandwidth / Tranomisaion bandwidth (RB) MPR (dB}
14 an & 10 15 20
MHz MHz MHz MHz MHz MHz
CHPSK =9 =4 =B =12 =18 =18 1
16 AM =5 %4 58 %12 <16 <18 =1
165 G =5 =4 =8 =12 = 16 =18 =2

The allowed A-MPR values specified below in Table 6.2.4.-1 of 3GPP TS36.101 are in addition o the allowed MPR
requirements. All the measurements below were performed with A-MPR disabled, by using Metwork Signaling
Value of *NS_017.

Table 6.2.4-1; Additional Maximum Power Reduction (A-MPR}

Kk | Requ E-UTRA Band Channel Resources | A-MPR (dB)
Slgnaliing | {sub-clausel bandwigth | Blocks (Nazh
value {MHz)
NS_01 BEE11 Toble 561 | PRS0 | o e NA
= 15, 20
a =h g1
5 = <1
24,10, 73, 25
ME_03 BEE2 a5, a5 0 =6 £1
15 =8 <1
20 =10 21
& £ =1
HNS_04 BE22D 41
10, 15 20 Sed Tabla 6.2.4-4
MN5_05 [(TEEN] 1 10,1520 = 50 =1
NE_06 [TFFE] 12,13, 14,17 14,8,5 10 | Table 561 na
GE22a
M5 07 13 10 Tabla §.2.4-2 Tobla 6.2 4-2
66342
ME_08 66333 19 10, 15 = dd &3
= =1
. MNE_08 | 66334 . 21 1015 I ~E5 . ¥ .
MNE_10 20 15, 20 Table 62 4-3 | Table §2 43
ME_11 6E221 23" 14,3 5, 10 | Table 624-5 | Table 6.2 4-5
MNE_32
Hota 1 Sipphon bo tho lower block of Band 23 10 ncmmﬂinlmm&ﬂ‘iﬂw:w.
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LTE(TDD)

LTE TDD Band 41 supports 3GPP TS 36.211 section 4.2 for Type 2 Frame Structure and Table 4.2-2 for uplink-downlink configurations and
Tabde 4.2-1 for Spacial subframe configurations.

Tabde 4.2-1: Configuration of special subfram e (lengths of DWPTS/GP/UpPTS).

Mamnal cyclic prefix in downlink Extended cydic prefix in downlink
Special subframe DwPTS UpFTS DwPTS UpFTS
configuration Mormal cyclic prefix Extended cyclic Mornal cyclic Extended cyclic
in_uplink prafic in uplink prefix in uplink prafic in uplink
0 65092-T, THR0-T,
1 19760 -T, 20480-T,
2192.T, 2560-T,
2 21952.T, 2192.T, 2560-T, | 23040-T,
3 24144.T 25600-T,
4 26336-T, 7680 - T,
5 65092-T, 20480-T,
4384 .T, 5120-T,
[ 19760 -T, 23040-T,
7 21952.T, 4384 T, 5120-T, 12800-T,
8 24144.T, - - -
9 13168-T, - - R

Table 4.2-2: Uplink-downlink configurations .

Uplink-downlink Downlink-to- Subframe numbar
configuration Uplink Switch-
paint periodicily 0 1 2 3| 4 5 | & 7 B 9
[V Sms o |s|ululu D s uvlulu
1 5ms b s |ululo D s uvf]uloD
2 5ms b |s|u DD D s |ulbo | oD
3 10 ms p | s|ululu D | D SRR
4 10 ms D | s |ululoD D | D D | b | D
5 10 ms b |s|ulpolo D | D SRR
& 5ms D | s |ululu D s ululoD
Calculated Duty Cycle
Uplink- Dovwwnlink-to- Subframe Number
Diinel i Uplink Switch- {1y | 5 | 5 [ 4 [ 5 [ 6 |7 |8 |9 m?f&imfm
Canfiguration point Periadicity
0 5 ms D s [ u|u u D s |ulu u 63.33
1 5 ms D s [ u|u D D s |ulu D 43.33
2 5 ms D s [uloD D D s ulopD D 23.33
3 10 ms D s [uu U D [ D D [ D D 31.67
4 10 ms D s | u | u D D [ D D | D D 21.67
5 10 ms D s luloD D D [ D 0D [ D D 11.67
& 5 ms D s [Julu U D s Julu D 53.33
Calculated Duty Cycle = Extended cyclic prefix in uplink x (T.)x #o0f S + #of U
Example for Calculated Duty Cycle for Uplink-Downlink Confiquration 0:
Calculated Duty Cycle = 5120 x [1/(15000 x 2048]] x 2 + 6ms = 63.33%
where
Ta = 115000 x 2048) seconds
1.2.2 Support Equipment List and Details
Manufacturer Description Model Serial Number
R&S Wideband Radio Communication Tester CMW500 149218
Unknown ANTENNA Unknown Unknown
Dongguan Aohai A138A-
&8 adapter AH2002105372
Technology Co.,Ltd 120150U-US2
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1.2.3 Support Cable List and Details

Shieldi . Length
Cable Description r}e & | Ferrite Core . From Port To
= (m)
USB Cable No No 0.8 Adapter EUT
1.2.4 Block Diagram of Test Setup
CMWS500 AC Main
Adapter
Antenna EUT =
<
a
a
Non-Conductive Table 80/150
cm above Ground Plane
- 1.5 Meter >
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1.3 Measurement Uncertainty

Otherwise required by the applicant or Product Regulations, Decision Rule in this report did not consider
the uncertainty. The extended uncertainty given in this report is obtained by combining the standard
uncertainty times the coverage factor K with the 95% confidence interval.

Measurement Uncertainty

Parameter
Occupied Channel Bandwidth +5%
RF output power, conducted +0.61dB
Power Spectral Density, conducted +0.61 dB

Unwanted Emissions, radiated

30M~200MHz: 4.15 dB,200M~1GHz: 5.61 dB,1G~6GHz: 5.14 dB,
6G~18GHz: 5.93 dB,18G~26.5G:5.47 dB,26.5G~40G:5.63 dB

Unwanted Emissions, conducted +1.26 dB
Temperature +1°C
Humidity +5%
DC and low frequency voltages +0.4%
Duty Cycle 1%
RF Frequency +0.082x10°
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2. SUMMARY OF TEST RESULTS

Rules Description of Test Result
FCC§2.1046;
§ 22.913 (a); § 24.232 (c¢); RF Output Power Compliant
§27.50
FCC§ 2.1047 Modulation Characteristics Not Applicable
FCC§ 2.1049; § 22.905 . . .
§22.917: § 24.238: §27.53 Occupied Bandwidth Compliant
FCC§ 2.1051,
§22.917 (a); § 24.238 (a); Spurious Emissions at Antenna Terminal Compliant
§27.53
FCC§ 22.917 (a); § 24.238 _ .
(a): §27.53 Out of band emission, Band Edge Compliant
FCC§ 2.1055 Frequency stablht'y' vs. temperature Compliant
§ 22.355; § 24.235; §27.54 Frequency stability vs. voltage
FCC§ 2.1053
§22.917 (a); § 24.238 (a); Field Strength of Spurious Radiation Compliant
§27.53

Page 11 of 279




China Certification ICT Co., Ltd (Dongguan) Report No.: CR22050041-00C

3. REQUIREMENTS AND TEST PROCEDURES

3.1 Applicable Standard For Part 22 Subpart H:

3.1.1 RF Output Power

FCC §22.913(a)

(5) The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7watts.
3.1.2 Spurious Emissions

FCC §22.917

(a) Out of band emissions. The power of any emission outside of the authorized operating frequency
ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

(b) Measurement procedure. Compliance with these rules is based on the use of measurement
instrumentation employing a reference bandwidth as follows:

(1) In the spectrum below 1 GHz, instrumentation should employ a reference bandwidth of 100 kHz or
greater. In the | MHz bands immediately outside and adjacent to the frequency block, a resolution
bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter
may be employed. A narrower resolution bandwidth is permitted in all cases to improve measurement
accuracy, provided that the measured power is integrated over the full required reference bandwidth (i.e.,
100 kHz or 1 percent of emission bandwidth, as specified). The emission bandwidth is defined as the width
of the signal between two points, one below the carrier center frequency and one above the carrier center
frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter power.

(2) In the spectrum above 1 GHz, instrumentation should employ a reference bandwidth of 1 MHz

3.1.3 Frequency stability
FCC §22.355

Except as otherwise provided in this part, the carrier frequency of each transmitter in the Public Mobile
Services must be maintained within the tolerances given in Table C-1 of this section.

Table C-1 - Frequency Tolerance for Transmitters in the Public Mobile Services

Frig:llzzlcy Base, fixed Mobile >3 watts 3;13‘?;::8
(MHz) (ppm) (ppm) _(ppm)
2510 50 20 20 50
50 to 450 5 5 50
450 to 512 2.5 5 5
821 to 896 1.5 2.5 2.5
928 to 929 5 n/a n/a
929 to 960 1.5 n/a n/a
2110 to 2220 10 n/a n/a
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3.2 Applicable Standard For Part 24 Subpart E:
3.2.1 RF Output Power
FCC §24.232(c)

Mobile and portable stations are limited to 2 watts EIRP and the equipment must employ a means for
limiting power to the minimum necessary for successful communications.

3.2.2 Spurious Emissions
FCC §24.238

The rules in this section govern the spectral characteristics of emissions in the Broadband Personal
Communications Service.

(a) Out of band emissions. The power of any emission outside of the authorized operating frequency
ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

(b) Measurement procedure. Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of
the emission bandwidth of the fundamental emission of the transmitter may be employed. A narrower
resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured
power is integrated over the full required measurement bandwidth (i.e. 1 MHz or 1 percent of emission
bandwidth, as specified). The emission bandwidth is defined as the width of the signal between two points,
one below the carrier center frequency and one above the carrier center frequency, outside of which all
emissions are attenuated at least 26 dB below the transmitter power.

(c) Alternative out of band emission limit. Licensees in this service may establish an alternative out of
band emission limit to be used at specified band edge(s) in specified geographical areas, in lieu of that set
forth in this section, pursuant to a private contractual arrangement of all affected licensees and applicants.
In this event, each party to such contract shall maintain a copy of the contract in their station files and
disclose it to prospective assignees or transferees and, upon request, to the FCC.

(d) Interference caused by out of band emissions. If any emission from a transmitter operating in this
service results in interference to users of another radio service, the FCC may require a greater attenuation
of that emission than specified in this section.

3.2.3 Frequency stability

FCC §24.235

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the
authorized frequency block.
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3.3 Applicable Standard For Part 27:
3.3.1 RF Output Power
FCC §27.50

(a)(3) Mobile and portable stations.

(i) For mobile and portable stations transmitting in the 2305-2315 MHz band or the 2350-2360 MHz band,
the average EIRP must not exceed 50 milliwatts within any 1 megahertz of authorized bandwidth, except
that for mobile and portable stations compliant with 3GPP LTE standards or another advanced mobile
broadband protocol that avoids concentrating energy at the edge of the operating band the average EIRP
must not exceed 250 milliwatts within any 5 megahertz of authorized bandwidth but may exceed 50
milliwatts within any 1 megahertz of authorized bandwidth. For mobile and portable stations using time
division duplexing (TDD) technology, the duty cycle must not exceed 38 percent in the 2305-2315 MHz
and 2350-2360 MHz bands. Mobile and portable stations using FDD technology are restricted to
transmitting in the 2305-2315 MHz band. Power averaging shall not include intervals in which the
transmitter is off.

(i1) Mobile and portable stations are not permitted to transmit in the 2315-2320 MHz and 2345-2350 MHz
bands.

(iii) Automatic transmit power control. Mobile and portable stations transmitting in the 2305-2315 MHz
band or in the 2350-2360 MHz band must employ automatic transmit power control when operating so the
stations operate with the minimum power necessary for successful communications.

(iv) Prohibition on external vehicle-mounted antennas. The use of external vehicle-mounted antennas for
mobile and portable stations transmitting in the 2305-2315 MHz band or the 2350-2360 MHz band is
prohibited.

(b)(10) Portable stations (hand-held devices) transmitting in the 746-757 MHz, 776-788 MHz, and 805-
806 MHz bands are limited to 3 watts ERP.

(c)(10) Portable stations (hand-held devices) in the 600 MHz uplink band and the 698-746 MHz band, and
fixed and mobile stations in the 600 MHz uplink band are limited to 3 watts ERP.

(d)(4) Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band and mobile
and portable stations operating in the 1695-1710 MHz and 1755-1780 MHz bands are limited to 1 watt
EIRP. Fixed stations operating in the 1710-1755 MHz band are limited to a maximum antenna height of 10
meters above ground. Mobile and portable stations operating in these bands must employ a means for
limiting power to the minimum necessary for successful communications.

(h) The following power limits shall apply in the BRS and EBS:
(2)Mobile and other user stations. Mobile stations are limited to 2.0 watts EIRP. All user stations are
limited to 2.0 watts transmitter output power.

3.3.2 Spurious Emissions
FCC §27.53

(a) For operations in the 2305-2320 MHz band and the 2345-2360 MHz band, the power of any emission
outside a licensee's frequency band(s) of operation shall be attenuated below the transmitter power P (with
averaging performed only during periods of transmission) within the licensed band(s) of operation, in
watts, by the following amounts:

(4)For mobile and portable stations operating in the 2305-2315 MHz and 2350-2360 MHz bands:

(1) By a factor of not less than: 43 + 10 log (P) dB on all frequencies between 2305 and 2320 MHz
and on all frequencies between 2345 and 2360 MHz that are outside the licensed band(s) of operation, not
less than 55 + 10 log (P) dB on all frequencies between 2320 and 2324 MHz and on all frequencies
between 2341 and 2345 MHz, not less than 61 + 10 log (P) dB on all frequencies between 2324 and 2328
MHz and on all frequencies between 2337 and 2341 MHz, and not less than 67 + 10 log (P) dB on all
frequencies between 2328 and 2337 MHz;
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(ii) By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2300 and 2305 MHz, 55
+ 10 log (P) dB on all frequencies between 2296 and 2300 MHz, 61 + 10 log (P) dB on all frequencies
between 2292 and 2296 MHz, 67 + 10 log (P) dB on all frequencies between 2288 and 2292 MHz, and 70
+ 10 log (P) dB below 2288 MHz;

(iii) By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2360 and 2365 MHz,
and not less than 70 + 10 log (P) dB above 2365 MHz.

(c)For operations in the 746-758 MHz band and the 776-788 MHz band, the power of any emission
outside the licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P)
within the licensed band(s) of operation, measured in watts, in accordance with the following:

(1) On any frequency outside the 746-758 MHz band, the power of any emission shall be attenuated
outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;

(2) On any frequency outside the 776-788 MHz band, the power of any emission shall be attenuated
outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;

(3) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 76 + 10 log (P)
dB in a 6.25 kHz band segment, for base and fixed stations;

(4) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 65 + 10 log (P)
dB in a 6.25 kHz band segment, for mobile and portable stations;

(5) Compliance with the provisions of paragraphs (c)(1) and (c)(2) of this section is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. However, in the
100 kHz bands immediately outside and adjacent to the frequency block, a resolution bandwidth of at least
30 kHz may be employed;

(6) Compliance with the provisions of paragraphs (c)(3) and (c)(4) of this section is based on the use of
measurement instrumentation such that the reading taken with any resolution bandwidth setting should be
adjusted to indicate spectral energy in a 6.25 kHz segment.

(f) For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz bands, emissions in the band
1559-1610 MHz shall be limited to - 70 dBW/MHz equivalent isotropically radiated power (EIRP) for
wideband signals, and - 80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth. For the
purpose of equipment authorization, a transmitter shall be tested with an antenna that is representative of
the type that will be used with the equipment in normal operation.

(g) For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission outside a
licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the
licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB. Compliance with this
provision is based on the use of measurement instrumentation employing a resolution bandwidth of 100
kilohertz or greater. However, in the 100 kilohertz bands immediately outside and adjacent to a licensee's
frequency block, a resolution bandwidth of at least 30 kHz may be employed.

(h) AWS emission limits

(1) General protection levels. Except as otherwise specified below, for operations in the 1695-1710
MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020 MHz, 2110-2155
MHz, 2155-2180 MHz, and 2180-2200 bands, the power of any emission outside a licensee's frequency
block shall be attenuated below the transmitter power (P) in watts by at least 43 + 10 log;, (P) dB.
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(m)(4) For mobile digital stations, the attenuation factor shall be not less than 40 + 10 log (P) dB on all
frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB on all
frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB on all
frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz or the
actual emission bandwidth as defined in paragraph (m)(6) of this section. In addition, the attenuation factor
shall not be less that 43 + 10 log (P) dB on all frequencies between 2490.5 MHz and 2496 MHz and 55 +
10 log (P) dB at or below 2490.5 MHz. Mobile Satellite Service licensees operating on frequencies below
2495 MHz may also submit a documented interference complaint against BRS licensees operating on
channel BRS Channel 1 on the same terms and conditions as adjacent channel BRS or EBS licensees.

3.3.3 Frequency stability
FCC §27.54

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the
authorized bands of operation.

Page 16 of 279




China Certification ICT Co., Ltd (Dongguan) Report No.: CR22050041-00C

3.4 Test Method:
3.4.1 RF Output Power

According to CFR Part 2.1046, ANSI C63.26-2015 Section 5.2.5.5 and KDB 971168 D01 Power Meas
License Digital Systems v03r01:

The relevant equation for determining the ERP or EIRP from the conducted RF output power measured
using the guidance provided above 1s:

ERP or EIRP = Pyu. + Gy — L
where:

ERP or EIRP = effective radiated power or equivalent 1sotropically radiated power, respectively
(expressed in the same units as Puess, typically dBW or dBm);

Phteas = measured transmitter output power or PSD, in dBm or dBW;
Gy = gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP);
L = signal attenuation in the connecting cable between the transmitter and antenna, in dB.
Test Setup Block:
RF Cable
EUT CMWS00
Coaxia
Attenuator

Note: The Insertion loss of the RF cable and Coaxial Attenuator was offset into the Reading of CMWS500.
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3.4.2 Occupied Bandwidth
According to CFR Part 2.1049, ANSI C63.26-2015 Section 5.4.4

The OBW is the frequency bandwidth such that, below its lower and above its upper frequency limits, the
mean powers are each equal to 0.5% of the total mean power of the given emission.

The following procedure shall be used for measuring (99%) power bandwidth:

a) The spectrum analyzer center frequency is set to the nominal EUT channel center frequency. The
frequency span for the spectrum analyzer shall be set wide enough to capture all modulation products
including the emission skirts (typically a span of 1.5 x OBW is sufficient).

b) The nominal IF filter 3 dB bandwidth (RBW) shall be in the range of 1% to 5% of the anticipated OBW,
and the VBW shall be set >3 x RBW.

c) Set the reference level of the instrument as required to prevent the signal amplitude from exceeding the
maximum spectrum analyzer input mixer level for linear operation. See guidance provided in 4.2.3.
NOTE—Step a), step b), and step ¢) may require iteration to adjust within the specified tolerances.

d) Set the detection mode to peak, and the trace mode to max-hold.

e) If the instrument does not have a 99% OBW function, recover the trace data points and sum directly in
linear power terms. Place the recovered amplitude data points, beginning at the lowest frequency, in a
running sum until 0.5% of the total is reached. Record that frequency as the lower OBW frequency. Repeat
the process until 99.5% of the total is reached and record that frequency as the upper OBW frequency. The
99% power OBW can be determined by computing the difference these two frequencies.

f) The OBW shall be reported and plot(s) of the measuring instrument display shall be provided with the

test report. The frequency and amplitude axis and scale shall be clearly labeled. Tabular data can be
reported in addition to the plot(s).

Test Setup Block:

Coaxial tee
connector

DC Block

EUT Spectrum Analyzer

*—____ Coaxial

Attenuator

CMWs500
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3.4.3 Spurious emissions at antenna terminals

According to CFR Part 2.1051, 22.917(a), 24.238(a) and/or 27.53, ANSI C63.26-2015 Section 5.7.4, KDB
971168 D01 Power Meas License Digital Systems v03r01:

the applicable rule part specifies the reference bandwidth for measuring unwanted emission levels
(typically, 100 kHz if the authorized frequency band/block is at or below 1 GHz and 1 MHz if the
authorized frequency band/block is above 1 GHz),8 effectively depicting the unwanted emission limit in
terms of a power spectral density. In those cases where no reference bandwidth is explicitly specified, the
values in the preceding sentence should be used.

Test Setup Block:

Coaxial tee
connector

DC Block

EUT Spectrum Analyzer

*—____ Coaxial

Attenuator

CMWS00

Note: 4.5dB is the Insertion loss of the RF cable, Coaxial tee connector and DC Block, which was offset
into the Spectrum Analyzer.
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3.4.4 Out of band emission

According to CFR Part 2.1051, 22.917(a), 24.238(a), 27.53, ANSI C63.26-2015 Section 5.7.3, KDB
971168 D01 Power Meas License Digital Systems v03r01:

Typically, a measurement (resolution) bandwidth smaller than the reference bandwidth is allowed for
measurements within a specified frequency range at the edge of the authorized frequency block/band (e.g.,
within the first Y MHz outside of the authorized frequency band/block, where the value of Y is specified

in the relevant rule part). Some FCC out-of-band emission rules permit the use of a narrower RBW
(typically limited to a minimum RBW of 1 % of the OBW) for measuring the out-of-band emissions
without a requirement to integrate the result over the full reference bandwidth. Beyond the specified
frequency range in which this relaxation of the uniform reference bandwidth is permitted, it typically is
also acceptable to use a narrower RBW (again limited to a minimum of 1 % of OBW) to increase accuracy,
but the measurement result must subsequently be integrated over the full reference bandwidth.

Test Setup Block:

Coaxial tee
connector

DC Block

EUT Spectrum Analyzer

*—____ Coaxial

Attenuator

CMWS00

Note: The 4.5dB is the Insertion loss of the RF cable, Coaxial tee connector and DC Block, which was
offset into the Spectrum Analyzer.
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3.4.5 Frequency stability

According to CFR Part 2.1055, ANSI C63.26-2015 Section 5.6, KDB 971168 D01 Power Meas License
Digital Systems v03r01:

Frequency stability is a measure of the frequency drift due to temperature and supply voltage variations,
with reference to the frequency measured at +20 °C and rated supply voltage.

The operating carrier frequency shall be set up in accordance with the manufacturer’s published operation
and instruction manual prior to the commencement of these tests. No adjustment of any frequency
determining circuit element shall be made subsequent to this initial set-up. Frequency stability is tested:

a) At 10 °C intervals of temperatures between —30 °C and +50 °C at the manufacturer’s rated supply
voltage, and

b) At +20 °C temperature and +15% supply voltage variations. If a product is specified to operate over a
range of input voltage then the —15% variation is applied to the lowermost voltage and the +15% is applied
to the uppermost voltage.

During the test all necessary settings, adjustments and control of the EUT have to be performed without
disturbing the test environment, i.e., without opening the environmental chamber. The frequency stabilities
can be maintained to a lesser temperature range provided that the transmitter is automatically inhibited
from operating outside the lesser temperature range. For handheld equipment that is only capable of
operating from internal batteries and the supply voltage cannot be varied, the frequency stability tests shall
be performed at the nominal battery voltage and the battery end point voltage specified by the
manufacturer. An external supply voltage can be used and set at the internal battery nominal voltage, and
again at the battery operating end point voltage which shall be specified by the equipment manufacturer.

If an unmodulated carrier is not available, the mean frequency of a modulated carrier can be obtained by
using a frequency counter with gating time set to an appropriately large multiple of bit periods (gating time
depending on the required accuracy). Full details on the choice of values shall be included in the test report.

Test Setup Block:
Coaxial tee DC Block

i TEMP&HUMI Test i connector
i Chamber !

DC Power i :

Supply ; EUT | Spectrum Analyzer
: i *—____ Coaxial
___________________ Attenuator
RF Cable CMW500
Multimeter
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3.4.6 Field strength of spurious radiation

According to CFR Part 2.1053, 22.917(a), 24.238(a) and/or 27.53, ANSI C63.26-2015 Section 5.5.3:

Test setup:
(1
4m
— Mensmemen—'
Distance
Ant
EUT T Lt
- [
[ | |
Turntable |p8or15m| M
RF Test
| | Receiver
o
Ground Plane
Figure 6 —Test site-up for radiated ERP and/or EIRP measurements
(1
4m
Measuremf-ut'-—l
Lo Distance
Substitution Ant Ant
5}
[
| T
Turn Tabl
Hm table 0.8mor 1.5 1m
RF Test
m .
‘ | | Recetver
oSS
Ground Plane

Figure 7 —Substitution method set-up for radiated emission
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Test Procedure:

a)

b)

d)

€)

h)

)]

k)

Place the EUT in the center of the tumtable. The EUT shall be configured to transmut into the standard
non-radiating load (for measuring radiated spurious emissions). connected with cables of minimal
length unless specified otherwise. If the EUT uses an adjustable antenna, the antenna shall be
positioned to the length that produces the worst case enussion at the fundamental operating frequency.

Each emission under consideration shall be evaluated:

1) Rase and lower the measurement antenna in accordance 552, as necessary to enable
detection of the maximum emussion amphtude relative to measurement antenna height.

2) Rotate the EUT through 360° to determune the maximum emission level relative to the axial
position.

3) Return the turntable to the azimuth where the highest emission amplitude level was observed.

4} Vary the measurement antenna height again through 1 m to 4 m again to find the height
associated with the maximum emission amplitude.

5)  Record the measured emission amphitude level and frequency using the appropriate RBW.

Repeat step b) for each emission frequency with the measurement antenna oriented in both the
horizontal and vertical polanizations to determine the orientation that gives the maximum enussions
amplitude.

Set-up the substitution measurement with the reference point of the substitution antenna located as
near as possible to where the center of the EUT radiating element was located during the maifial
EUT measurement.

Maintain the previous measurement mstrument settings and test set-up, with the exception that the
EUT 1s removed and replaced by the substitution antenna.

Connect a signal generator to the substitution antenna; locate the signal generator so as to minimize
any potential influences on the measurement results. Set the signal generator to the frequency
where emissions are detected, and set an output power level such that the radiated signal can be
detected by the measurement instrument, with sufficient dynamic range relative to the noise floor.

For each enussion that was detected and measured 1 the mitial test [1.e, 1 step b) and step ¢)]:

1)  Vary the measurement antenna height between 1 m to 4 m to maxinuze the received
(measured) signal amplitude.

2)  Adjust the signal generator output power level until the amplitude detected by the
measurement instrument equals the amplitude level of the emussion previcusly measured
directly 1n step b) and step c).

3) Record the output power level of the signal generator when equivalence 1s achieved in step 2).
Repeat step ) through step g) with the measurement antenna oriented 1n the opposite polarization.
Calculate the emission power in dBm referenced to a half-wave dipole using the following equation:

Pe = Ps(dBm) — cable loss (dB) + antenna gam (dBd)

where
Pe = equvalent emission power in dBm
Ps = spurce (signal generator) power in dBm

INOTE—dBd refers to the measured antenna gain in decibels relative to a half-wave dipole.

Correct the antenna gain of the substitution antenna if necessary to reference the enmssion power to
a half-wave dipole. When using measurement antennas with the gain specified in dBi. the
equivalent dipole-referenced gain can be determined from: gain (dBd) = gain (dBi) — 2.15 dB. If
necessary, the antenna gain can be calculated from calibrated antenna factor information

Provide the complete measurement results as a part of the test report.
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4. Test DATA AND RESULTS

4.1 Antenna Port Test Data and Results for Module A WCDMA Band 2:

Serial | 252050041-RF-S1 Test Date: | 2022/6/1-2022/7/15
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Ada Yan Test Result: | Pass
Environmental Conditions:
Temperature: Relative ATM
(OC)' 25.1 Humidity: | 60 Pressure: | 100.1
(%) (kPa)
Test Equipment List and Details:
.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2021-07-22 2023-07-21
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
Weinschel Coaxial Attenuators 53-20-34 LN751 Each time N/A
R&S Wideband Radio CMWS500 144976 | 2021-0722 | 2022-07-21
Communication Tester
BACL TEMP&HUMI Test Chamber BTH-150 30026 2021-07-22 2022-07-21
UNI-T Multimeter UT39A+ C210582554 2021-09-30 2022-09-29
Unknown Coaxial tee connector Unknown 2204006 Each time N/A

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

EUT Information@ WCDMA Band 11 A:

Antenna Gain Path Loss
Gr | -3.27 Lo | O
(dBi): (dB):
Operation Voltage(Vpc):
Lowest: | 3.5 ‘ Normal: ‘ 3.85 Highest: ‘ 4.4
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Modes Frequency Frequency Frequency
(MHz) (MHz) (MHz)
WCDMA 1852.4 1880 1907.6
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Test Data:
FCC§2.1046;§ 24.232 (c)
RF Output Power:
Conducted Average Output Power(dBm) Maximum o
- - EIRP Limit
Test Mode Lowest Middle Highest EIRP (dBm)
Channel Channel Channel (dBm)
WCDMA R99 23.1 23.47 23.46 20.2 33
HISDPA Subtest 22.42 22.66 22.29 19.39 33
HSDPA Subtest 22.32 22.58 22.45 19.31 33
HSDPA Subtest 21.76 21.89 21.89 18.62 33
HISDPA Subtest 21.32 21.45 21.58 18.31 33
HSUPA Subtest 22.75 22.88 22.88 19.61 33
HSUPA Subtest 223 223 22.43 19.16 33
HSUPA Subtest 21.73 21.6 21.6 18.46 33
HSUPA Subtest 21.28 21.41 21.28 18.14 33
HSUPA Subtest 20.93 20.67 20.8 17.66 33
DC-HSDPA
b 22.41 22.41 22.41 19.14 33
DC-HSDPA
bty 21.82 21.82 21.82 18.55 33
DC-HSDPA
b s 20.87 20.87 20.87 17.6 33
DC-HSDPA
b 20.46 20.59 20.46 17.32 33
HSPA Subtest 21.54 21.41 21.67 18.4 33
Note: EIRP=Conducted Power(dBm) - Lc(dB) + Gr(dBi)
| Result: Pass
Peak-to-average Ratio(PAR)
Peak-to-average Ratio(dB) .
3 N Limit
Test Mode Lowest Middle Highest (dB)
Channel Channel Channel
WCDMA R99 2.49 2.43 2.12 13
HSDPA 6.06 6.06 6.55 13
HSUPA 6.2 6.14 7.19 13
Result: Pass
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FCC §2.1049, §24.238:Occupied Bandwidth

99% Occupied Bandwidth 26 dB Occupied Bandwidth
Operation (MHz) (MHz)
Mode Low Middle High Low Middle High
Channel channel Channel Channel Channel Channel
WiggdA 4.153 4.153 4.139 4.761 4.747 4.732
HSDPA 4.139 4.139 4.153 4.732 4.732 4.776
HSUPA 4.139 4.124 4.139 4.747 4.732 4.718

Note: The test plots please refer to the Plots of Occupied Bandwidth

FCC §2.1051, § 24.238 (a):Spurious Emissions at Antenna Terminal

Result: ‘ Pass, Please refer to the test plots of Spurious Emissions at Antenna Terminal.

FCC §2.1051, § 24.238 (a):Out of band emission, Band Edge

Result: ‘ Pass, Please refer to the test plots of Out of band emission, Band Edge.

FCC §2.1055, §24.235: Frequency Stability

Test 1 weDMA R99 Test Channel: 1880 MHz
Modulation:
F E
Test Item Tem;zerature Voltage requency Error Result
(C) (Voe) (Hz) (ppm)
-30 3.85 -1 -0.001 Pass
-20 3.85 5 0.003 Pass
-10 3.85 -5 -0.003 Pass
F 0 3.85 6 0.003 Pass
requency
Stability vs. 10 3.85 7 0.004 Pass
Temperature 20 3.85 1 0.001 Pass
30 3.85 2 0.001 Pass
40 3.85 9 0.005 Pass
50 3.85 -4 -0.002 Pass
Frequency 20 3 .5 3 0002 PaSS
Stability vs.
Voltage 20 44 -2 -0001 PaSS
Result: Pass
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Test Plots:
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Channel

HSUPA

Report No.: CR22050041-00C

Lowest
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Offset 4.50 di & RBW 100 kH:

TEE—G @)

4046 BWT 1ms @ VBW 300 kH: _ Mode Sweep
nif1] 2.01 dﬁl
i 4.7470 MHz|
_— Occ B +.1309290088 MH:|
mMif1] 11.70 dBm|
— e Y v Tirabpltpeesity
o = o L.8500270 GHz
o dn
10 o2 -10
<20 dBm— 1o
="
-30d
-40 d
-50 db
-60
CF 1.8524 GHz 691 pts Hpan 10.0 MHz
\CF 1 Beea o L2yl Zpan 100 00 )
arker
Type | Ret | Tre | *-value | ¥evalue | Function | Function Result |
M1 1650027 GHz -11.70 dém
T1 1.BE03306 GHz 5.90 d8m Occ Bw 4.138929088 MHz
T2 1 1.BE44E5E GHz 5.78 dam
D1l M1 1 +.747 Mz 2.01 dB

Ref Level 34.50 dBm

Offset 4.50 di

Spectrum 3
® RBW 100 kHz

At 40 dB_ SWT 1ms @ VBW 300 kHz  Mode Swoop
[[o 27k max
2 [FTET]
. 4.7320 ME
o Oce By 4.124457308 MF
M1l 12.01 dib
e il i B T PPy 1LBTTERT0 GHz]
0
N AL
Nt
-40 de
50 db
£0d
CF 1.88 GHz 691 pts Span 10.0 MHz
Marker
Type | Ref | Tre | K-value | Yevalue | Function | Funetion Result |
M1 1 1.877627 GHz | -12.01 dém | |
T1 1 1.877945 GHz 4.80 dBm | occ Bw 4.124457308 MHz
T2 1 1.8820685 GHz 4,67 dém
D1 Mi| 1 4,732 MHz 1.25 dB
————— 0
Ref Level 34.50 dim  Offsel 4.50 0B e RBW 100 kkz
be Ate 4000 SWT 1 ms @ VBW 300 k2  Mode Swesp
@ 155 Ma
nif1] 2.85 di)
30 dB
4.7100 MHz|
20 db Oce Bw 4138929088 MHz
D1 14590 den maf1] -12.85 dBm|
10 dB D1 14.590 dBmr P Mo e 1.9052270 GHz
o 3
/!
0 di i
o
.30 dB
i o
70, diwen M vy
]
Highest ol
40
<50 dB
60 db
CF 1.9076 GHz 691 pts Sp. -0 MHz
Marker
Type | Ret | Trc | K-value Yewalue | Function | Function Result |
™ 1] 1.905227 GHz -12.85 dém
T1 1 1.9055305 GHz 4.95 dim Occ Bw 4.138929088 MHz
T2 1 19096695 GHz 4.57 dim
pil M1 1 4.718 MHz 2.85 98
L JL J - w

Page 28 of 279




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR22050041-00C

Spurious Emissions at Antenna Terminal

Channel

WCDMA R99
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Out of band emission, Band Edge

Mode Lowest Highest
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4.2 Antenna Port Test Data and Results for Module B WCDMA Band 2:

Serial | -212050041-RF-S1 Test Date: | 2022/6/29-2022/7/16
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Ada Yan Test Result: | Pass
Environmental Conditions:
Temperature: Relative ATM
(ocj 26.6 Humidity: | 43 Pressure: | 100.2
(%) (kPa)
Test Equipment List and Details:
.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSU26 200256 2021-07-22 2023-07-21
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
Weinschel Coaxial Attenuators 53-20-34 LN751 Each time N/A
R&S Wideband Kadio CMW500 144976 2021-07-22 | 2022-07-21
Communication Tester
BACL TEMP&HUMI Test Chamber BTH-150 30026 2021-07-22 2022-07-21
UNI-T Multimeter UT39A+ C210582554 2021-09-30 2022-09-29
Unknown Coaxial tee connector Unknown 2204006 Each time N/A

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

EUT Information@ WCDMA Band I1A:

Antenna Gain Path Loss
Gr | 0.77 Lc| O
(dBi): (dB):
Operation Voltage(Voc):
Lowest: | 35 ‘ Normal: ‘ 3.85 Highest: ‘ 4.4
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Modes Frequency Frequency Frequency
(MHz) (MHz) (MHz)
WCDMA 1852.4 1880 1907.6
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Test Data:
FCC§2.1046;§ 24.232 (c)
RF Output Power:
Conducted Average Output Power(dBm) Maximum o
- - EIRP Limit
Test Mode Lowest Middle Highest EIRP (dBm)
Channel Channel Channel (dBm)
WCDMA R99 22.94 23.05 23.12 23.89 33
HISDPA Subtest 22.01 2225 22.34 23.11 33
HSDPA Subtest 21.84 22.02 22.08 22.85 33
HSDPA Subtest 21.12 21.75 21.88 22.65 33
HISDPA Subtest 20.86 21.11 21.34 22.11 33
HSUPA Subtest 2231 22.45 2235 23.22 33
HSUPA Subtest 22.05 22.15 22.24 23.01 33
HSUPA Subtest 21.54 21.64 21.56 22.41 33
HSUPA Subtest 21.05 21.12 21.22 21.99 33
HSUPA Subtest 20.18 20.32 20.54 2131 33
DC-HSDPA
b 22.35 22.54 22.4 2331 33
DC-HSDPA
S 21.45 21.56 21.47 2233 33
DC-HSDPA
b s 20.52 20.67 20.73 21.5 33
DC-HSDPA
b 20.04 20.27 20.15 21.04 33
HSPA Subtest 21.57 21.34 2137 22.34 33
Note: EIRP=Conducted Power(dBm) - Lc(dB) + Gr(dBi)
| Result: Pass
Peak-to-average Ratio(PAR)
Peak-to-average Ratio(dB) _
3 N Limit
Test Mode Lowest Middle Highest (dB)
Channel Channel Channel
WCDMA
290 2.92 2.88 2.88 13
HSDPA 5.8 59 5.96 13
HSUPA 439 4.42 4.07 13
Result: Pass
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FCC §2.1049, §24.238:Occupied Bandwidth

99% Occupied Bandwidth 26 dB Occupied Bandwidth
Operation (MHz) (MHz)
Mode Low Middle High Low Middle High
Channel channel Channel Channel Channel Channel
W%lgvm 414 4.14 4.14 4721 4753 4737
HSDPA 4.16 4.14 4.14 4.76 4.76 4.705
HSUPA 4.14 4.14 4.14 4.768 4.78 4.744

Note: The test plots please refer to the Plots of Occupied Bandwidth

FCC §2.1051, § 24.238 (a):Spurious Emissions at Antenna Terminal

Result: ‘ Pass, Please refer to the test plots of Spurious Emissions at Antenna Terminal.

FCC §2.1051, § 24.238 (a):Out of band emission, Band Edge

Result: ‘ Pass, Please refer to the test plots of Out of band emission, Band Edge.
FCC §2.1055, §24.235: Frequency Stability
Test | wepMA R99 Test Channel: 1880 MHz
Modulation:
F E
Test Item Tem;zerature Voltage requency Error Result
(©) (Vo) (Hz) (ppm)
-30 3.85 3 0.002 Pass
-20 3.85 7 0.004 Pass
-10 3.85 9 0.005 Pass
F 0 3.85 -2 -0.001 Pass
requency
Stability vs. 10 3.85 1 0.001 Pass
Temperature 20 3.85 -4 -0.002 Pass
30 3.85 -2 -0.001 Pass
40 3.85 7 0.004 Pass
50 3.85 -6 -0.003 Pass
Frequency 20 3.5 1 0.001 Pass
Stability vs.
Voltage 20 44 -4 -0002 Pass
Result: Pass
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Test Plots
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Occupied Bandwidth

Channel HSUPA
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Spurious Emissions at Antenna Terminal

Channel WCDMA R99
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Out of band emission, Band Edge
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4.3 Antenna Port Test Data and Results for Module AWCDMA Band 4:

Serial | -212050041-RF-S1 Test Date: | 2022/6/1-2022/7/15
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Ada Yan Test Result: | Pass
Environmental Conditions:
Temperature: Relative ATM
(ocj 25.1 Humidity: | 60 Pressure: | 100.1
(%) (kPa)
Test Equipment List and Details:
.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2021-07-22 | 2023-07-21
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
Weinschel Coaxial Attenuators 53-20-34 LN751 Each time N/A
R&S Wideband Kadio CMW500 144976 2021-07-22 | 2022-07-21
Communication Tester
BACL TEMP&HUMI Test Chamber BTH-150 30026 2021-07-22 2022-07-21
UNI-T Multimeter UT39A+ C210582554 2021-09-30 2022-09-29
Unknown Coaxial tee connector Unknown 2204006 Each time N/A

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

EUT Information@ WCDMA Band IVA:

Antenna Gain Path Loss
Gr | -1.61 Lc| O
(dBi): (dB):
Operation Voltage(Voc):
Lowest: | 35 ‘ Normal: ‘ 3.85 Highest: ‘ 4.4
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Modes Frequency Frequency Frequency
(MHz) (MHz) (MHz)
WCDMA 17124 1732.6 1752.6
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Test Data:

FCC§2.1046;§27.50(d)(4)

RF Output Power:

Conducted Average Output Power(dBm) Maximum ..
- : EIRP Limit
Test Mode Lowest Middle Highest EIRP (dBm)
Channel Channel Channel (dBm)
WCDMA R99
oK 23.72 23.75 23.73 22.14 30
HSDPA Subtest 2222 22.79 22.42 21.18 30
HSDPA Subtest 22.45 22.32 22.32 20.84 30
HSDPA35ubtest 2202 22.02 22.02 20.41 30
HSDPA Subtest 21.45 21.45 21.32 19.84 30
HSUPA Subtest 22.62 22.88 22.62 21.27 30
HSUPA Subtest 22.17 22.17 22.43 20.82 30
HSUPA Subtest 21.6 21.86 21.86 20.25 30
HSUPA Subtest 21.28 21.41 21.41 19.8 30
HSUPA Subtest 20.8 20.93 20.93 19.32 30
DC-HSDPA
b 22.54 22.41 22.41 20.93 30
DC-HSDPA
S 21.69 21.69 21.82 20.21 30
DC-HSDPA
b s 21.13 20.87 21 19.52 30
DC-HSDPA
b s 20.46 20.59 20.46 18.98 30
HISPA Subtest 21.67 21.41 21.54 20.06 30
Note: EIRP=Conducted Power(dBm) - Lc(dB) + Gp(dBi)
| Result: Pass
Peak-to-average Ratio(PAR)
Peak-to-average Ratio(dB) _
N N Limit
Test Mode Lowest Middle Highest (dB)
Channel Channel Channel
WCDMA R99 3.86 4.2 3.88 13
HSDPA 6.38 6.72 6.72 13
HSUPA 7.25 7.8 7.07 13
Result: Pass
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FCC §2.1049, §27.53:Occupied Bandwidth

99% Occupied Bandwidth 26 dB Occupied Bandwidth
Opration (MHz) (MHz)
Mode Low Middle High Low Middle High
Channel channel Channel Channel Channel Channel
W 4.139 4.139 4.124 4718 4732 4732
HSDPA 4.124 4.139 4.139 4.689 4.703 4718
HSUPA 4.139 4.139 4.124 4.747 4.732 4.747
Note: The test plots please refer to the Plots of Occupied Bandwidth
FCC §2.1051, § 27.53:Spurious Emissions at Antenna Terminal
Result: Pass, Please refer to the test plots of Spurious Emissions at Antenna Terminal.
FCC §2.1051, § 27.53:Out of band emission, Band Edge
Result: ‘ Pass, Please refer to the test plots of Out of band emission, Band Edge.
FCC §2.1055, §27.54: Frequency Stability
WCDMA .
Test Mode: R99 Test Channel: Lowest for Lower Edge,Highest for Upper Edge
T w ] Lower Edge Upper Edge
Testliem | O e (MHz) (MHz2)
Result Limit Result Limit
-30 3.85 1710.341 1710.00 1754.678 1755
-20 3.85 1710.336 1710.00 1754.673 1755
-10 3.85 1710.332 1710.00 1754.671 1755
F 0 3.85 1710.339 1710.00 1754.677 1755
requency
Stability vs. 10 3.85 1710.333 1710.00 1754.672 1755
Temperature 20 3.85 1710.331 1710.00 1754.670 1755
30 3.85 1710.322 1710.00 1754.666 1755
40 3.85 1710.328 1710.00 1754.667 1755
50 3.85 1710.331 1710.00 1754.670 1755
Frequency 20 3.5 1710.327 1710.00 1754.664 1755
Stability vs.
Voltage 20 4.4 1710.329 1710.00 1754.663 1755
Result: Pass
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Test Plots:
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Occupied Bandwidth

Channel HSUPA
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Spurious Emissions at Antenna Terminal

Channel

WCDMA R99

Spectrum 2 X
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Out of band emission, Band Edge

Mode
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4.4 Antenna Port Test Data and Results for Module B WCDMA Band 4:

Serial | -212050041-RF-S1 Test Date: | 2022/6/29-2022/7/16
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Ada Yan Test Result: | Pass
Environmental Conditions:
Temperature: Relative ATM
(ocj 26.6 Humidity: | 43 Pressure: | 100.2
(%) (kPa)
Test Equipment List and Details:
.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSU26 200256 2021-07-22 | 2023-07-21
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
Weinschel Coaxial Attenuators 53-20-34 LN751 Each time N/A
R&S Wideband Kadio CMW500 144976 2021-07-22 | 2022-07-21
Communication Tester
BACL TEMP&HUMI Test Chamber BTH-150 30026 2021-07-22 2022-07-21
UNI-T Multimeter UT39A+ C210582554 2021-09-30 2022-09-29
Unknown Coaxial tee connector Unknown 2204006 Each time N/A

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

EUT Information@ WCDMA Band IVA:

Antenna Gain Path Loss
Gr | -0.59 Lc| O
(dBi): (dB):
Operation Voltage(Voc):
Lowest: | 35 ‘ Normal: ‘ 3.85 Highest: ‘ 4.4
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Modes Frequency Frequency Frequency
(MHz) (MHz) (MHz)
WCDMA 17124 1732.6 1752.6
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Test Data:
FCC§2.1046:;827.50(d)(4)
RF Output Power:
Conducted Average Output Power(dBm) Maximum ..
- : EIRP Limit
Test Mode Lowest Middle Highest EIRP (dBm)
Channel Channel Channel (dBm)
WCDMA R99
Subtest 1 23.54 23.15 23.45 22.95 30
HSDPAISubtest 212 22.05 22.12 21.53 30
HSDPAZSubtest 21.95 21.86 21.8 21.36 30
HSDPA Subtest 21.31 21.24 2121 20.72 30
HSDPA4 Subtest 20.75 20.45 20.34 20.16 30
HSUPAI Subtest 22 58 22.78 22.64 22.19 30
HSUPA Subtest 22.05 22.12 22.34 21.75 30
HSUPA3$ubtest 2146 21.73 21.81 21.22 30
HSUPA Subtest 21.05 21.12 21.25 20.66 30
HSUPAS Subtest 20.42 20.42 20.35 19.83 30
DC-HSDPA
Subtest 1 22.45 22.65 22.6 22.06 30
DC-HSDPA
Subtest 2 21.54 21.61 21.72 21.13 30
DC-HSDPA
Subtest 3 21.02 21.05 21.01 20.46 30
DC-HSDPA
Subtest 4 20.45 20.24 20.14 19.86 30
HISPA Subtest 21.57 21.45 21.32 20.98 30
Note: EIRP=Conducted Power(dBm) - Lc(dB) + Gp(dBi)
| Result: Pass
Peak-to-average Ratio(PAR)
Peak-to-average Ratio(dB) L.
- - Limit
Test Mode Lowest Middle Highest (dB)
Channel Channel Channel
WCDMA
R99 3.04 3.11 3.04 13
HSDPA 5.64 5.67 5.45 13
HSUPA 5.06 5.29 4.97 13
Result: Pass
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FCC §2.1049, §27.53:Occupied Bandwidth

99% Occupied Bandwidth 26 dB Occupied Bandwidth
Opration (MHz) (MHz)
Mode Low Middle High Low Middle High
Channel channel Channel Channel Channel Channel
W 4.14 4.12 4.14 4712 4.737 4.737
HSDPA 4.12 4.16 4.14 4.737 4.721 4.721
HSUPA 4.14 4.12 4.12 4.712 4.744 4.721
Note: The test plots please refer to the Plots of Occupied Bandwidth
FCC §2.1051, § 27.53:Spurious Emissions at Antenna Terminal
Result: Pass, Please refer to the test plots of Spurious Emissions at Antenna Terminal.
FCC §2.1051, § 27.53:Out of band emission, Band Edge
Result: ‘ Pass, Please refer to the test plots of Out of band emission, Band Edge.
FCC §2.1055, §27.54: Frequency Stability
Test Mode: ggchMA Test Channel: Lowest for Lower Edge,Highest for Upper Edge
Temperature Voltage Lower Edge Upper Edge
Test [tem (C) (Vo) (MHz) — (MHz) —
Result Limait Result Limit
-30 3.85 1710.341 1710.00 1754.669 1755
-20 3.85 1710.342 1710.00 1754.671 1755
-10 3.85 1710.335 1710.00 1754.672 1755
Frequency 0 3.85 1710.339 1710.00 1754.668 1755
Stability vs. 10 3.85 1710.338 1710.00 1754.666 1755
Temperature 20 3.85 1710.340 1710.00 1754.660 1755
30 3.85 1710.333 1710.00 1754.655 1755
40 3.85 1710.330 1710.00 1754.651 1755
50 3.85 1710.327 1710.00 1754.658 1755
Frequency 20 3.5 1710.324 1710.00 1754.660 1755
Stability vs.
Voltage 20 4.4 1710.328 1710.00 1754.657 1755
Result: Pass
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Test Plots
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Occupied Bandwidth

Channel
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offfet 4.9 dB OBW [4.12000¢000 .w—y”
MaFRGF T T[T
_4.97 den|EN
750243333 GHz
S A’\AA/\JW Temp [1 [T1 O
L Pt : 1.750540000 GHz
Temp [2 [T1 O]
f 09 dBm
1 754664000 Gi
_ b= .J \
L. }\{ ‘\
V\'M
N SN "
[ T~
Center 1.7526 GHz 1 MHz/ Span 10 MHz

Date: 11.JUL.2022 13:22:12
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Spurious Emissions at Antenna Terminal

Channel

WCDMA R99

@ REW 100 kHz  varker 1 [T1 ] @ REW 1 Mz varker 1 [T1 1
VBW 300 kiiz 44.11 dem VBW 3 Mz 33.88 dem
Ref 30 dBm Att 35 dB SWT 100 ms 652.740000000 MHz Ref 28.3 dBm Att 35 dB SWT 110 ms 3.131410256 GHz
30 Offget 4.5 dB Offgset 4 dB
(Al =
[ - D1 -13 {¢iBm
1 -13 {em
L. I i W PR
L. . R YT T
HerbimnAnfonr sttt W v men—— |
-70 L-7o.
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 1.9 GHz/ Stop 20 GHz
Date: 11.JUL.2022 10:34:21 Date: 11.JUL.2022 10:33:49
@ RBW 100 KHz Marker 1 [T1 ] ;; RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz -43.98 dBnm VBW 3 MHz 33.59 dBn
Ref 30 dBm Att 35 dB SWT 100 ms 633.340000000 WHz ReT 28.3 dBm At 35 dB SUT 110 ms 5131410956 GHz
30 Offget 4.5 dB Offget 4 dB
=
1 -13 ¢iBm R
L TRV Y S FOR T oY AR
L : e T
AL VY WWWWWMMWW i pine] L.
-70 L -7o.
Start 30 MHz 97 WHz/ Stop 1 GHz Start 1 GHz 1.9 GHz/ Stop 20 GHz
Date: 11.JUL.2022 10:33:08 Date: 11.JUL.2022 10:33:25
@ RBW 100 KHz  varker 1 [T1 ] REW 1 Wz Varker 1 [T1 1
VBW 300 kHz -44.26 dBm VBW 3 MHZ 34.33 dBm
Ref 30 dBm Att 35 dB SWT 100 ms 381.140000000 MHz Ref 28.3 dBm Att 35 dB SWT 110 ms 3.131410256 GHz
30 Offget 4.5 dB Offget 4 dB
L&l
B LvL
1 -13 fiBm 1 -13 fiBm
Highest B ot
v
L. Ln (WA > AA -k
L. . [ VA o] iz
Ay, NM’Y\,J\A‘WV\N’\J\M ST VTN SRS SN A L.
-70 L 70
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 1.9 GHz/ Stop 20 GHz
Date: 11.JUL.2022 10:32:38 Date: 11.JUL.2022 10:32:20
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Out of band emission, Band Edge

Mode Lowest Highest

\@ RBW 100 kHz Marker 1 [T1 1 @ RBW 100 kHz Marker 1 [T1 1
VBN 300 Kz 17.49 dem VB 300 Kz 17.37 dem

Ref 30 dBm Att 35 dB SWT 5 ms 1.710000000 GHz Ref 30 dBm Att 35 dB SWT 5 ms 1.755000000 GHz

30 Offfet 4.% dB 30 Offfet 4.% dB

O A TV

1 -13 ¢iBm

D1 -13 diBm

R99 " L

70 70
Center 1.71 GHz 1 WHz/ Span 10 MHz Center 1.755 Gz 1 WHz/ Span 10 MHz
Date: 11.JUL.2022 09:26:19 Date: 11.JUL.2022 09:27:09
@ RBW 100 KHz Marker 1 [T1 ] RBW 100 kHz Marker 1 [T1 ]
VB 300 Kz -17.56 dBn VBW 300 kHz 17.54 den
Ref 30 dBm Att 35 dB SWT 5 ms 1.710000000 GHz Ref 30 dBm Att 35 dB SUT 5 ms 1.755000000 GHz
20 offfet 4.9 dB 30 offfet 4.% a8
LA] LA
L TR W A VY adogptils M )],

//N‘ i VA 0 \'L\ L r ¥ v V,er\

hon !

T
=
@

1 -13 ¢iBm \

HSUPA , L
e L bl gt

-70

Center 1.71 GHz 1 MHz/ Span 10 MHz Center 1.755 GHz 1 MHz/ Span 10 MHz

Date: 11.JUL.2022 10:02:22 Date: 11.JUL.2022 10:04:04

® RBW 100 KHz Marker 1 [T1 ] RBW 100 kHz Marker 1 [T1 ]
VBW 300 kiz 16.12 d8m VBW 300 kHz -16.87 dBn
Ref 30 dBm Att 30 dB SWT 5 ms 1.710000000 GHz Ref 30 dBm Att 30 dB SWT 5 ms 1.755000000 GHz
30 offfet 4.5 db 30 offfet 4.§ B
LA] LAl

1 -13 gBm \ \)[ o1 —13 der

HSDPA NI - N A ’

-70

Center 1.71 GHz 1 WHz/ Span 10 MHz Center 1.755 GHz 1 MHz/ Span 10 MHz

Date: 11.JUL.2022 09:59:21 Date: 11.JUL.2022 09:58:11
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4.5 Antenna Port Test Data and Results for Module A WCDMA Band 5:

Serial | 0R22050041-RF-S1 Test Date: | 2022/6/1-2022/7/15
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Ada Yan Test Result: | Pass
Environmental Conditions:
Temperature: Relative ATM
(ocj 25.1 Humidity: | 60 Pressure: | 100.1
(%) (kPa)
Test Equipment List and Details:
.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2021-07-22 2023-07-21
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
Weinschel Coaxial Attenuators 53-20-34 LN751 Each time N/A
R&S Wideband Radio CMWS500 144976 | 2021-07-22 | 2022-07-21
Communication Tester
BACL TEMP&HUMI Test Chamber BTH-150 30026 2021-07-22 2022-07-21
UNI-T Multimeter UT39A+ C210582554 2021-09-30 2022-09-29
Unknown Coaxial tee connector Unknown 2204006 Each time N/A
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

EUT Information@ WCDMA Band VA:

Antenna Gain Antenna Gain Path Loss
Gt | -5.58 Gp | -7.73 Lc| O
(dBi): (dBd): (dB):
Operation Voltage(Vpc):
Lowest: | 3.5 Normal: ‘ 3.85 Highest: ‘ 4.4
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Modes Frequency Frequency Frequency
(MHz) (MHz) (MHz)
WCDMA 826.4 836.6 846.6
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Test Data:

FCC§2.1046:8 22.913 (a)
RF Output Power:

Conducted Average Output Power(dBm) Maximum ERP Limit
TestMode | Lowest Middle Highest ERP (dBm)
Channel Channel Channel (dBm)
WCDMA R99
Subtest 1 23.28 23.21 23.37 15.64 38.45
HSDPAI Subtest 2279 22,92 22.92 15.19 38.45
HSDPA28ubtest 2258 2258 22.58 14.85 38.45
HSDPA}SubteSt 21.89 22.02 21.89 14.29 38.45
HSDPA45ubtest 2158 2132 21.58 13.85 38.45
HSUPAl Subtest 2262 22 88 22.88 15.15 38.45
HSUPA2 Subtest 1743 223 22.43 14.7 38.45
HSUPASSubtest 2186 21.86 21.6 14.13 38.45
HSUPA4$ubtest 2115 2141 21.41 13.68 38.45
HSUPASSubtest 20.67 20.93 20.67 13.2 38.45
DC-HSDPA
Subtest 1 22.54 22.28 22.54 14.81 38.45
DC-HSDPA
Subtest 2 21.69 21.56 21.56 13.96 38.45
DC-HSDPA
Subtest 3 21.13 20.87 21.13 13.4 38.45
DC-HSDPA
Subtest 4 20.59 20.46 20.46 12.86 38.45
HSPA+ISubtest 2154 21.41 21.67 13.94 38.45
Note: ERP=Conducted Power(dBm) - Lc(dB) + Gr(dBd)
| Result: Pass
Peak-to-average Ratio(PAR)
Peak-to-average Ratio(dB) ..
- - Limit
Test Mode Lowest Middle Highest (dB)
Channel Channel Channel
WCDMA R99 2.93 3.01 3.1 13
HSDPA 4.72 5.01 4.99 13
HSUPA 6.41 6.12 6.64 13
Result: Pass
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FCC §2.1049, §22.917, §22.905:Occupied Bandwidth

99% Occupied Bandwidth 26 dB Occupied Bandwidth
Operation (MHz) (MHz)
Mode Low Middle High Low Middle High
Channel channel Channel Channel Channel Channel
W(Ijgg“ 4139 4.139 4.139 4718 4732 4718
HSDPA 4211 4.226 4211 6.353 6.165 6.006
HSUPA 4.24 4.255 4.255 6.512 6.107 6.064

Note: The test plots please refer to the Plots of Occupied Bandwidth

FCC §2.1051, §22.917(a):Spurious Emissions at Antenna Terminal

Result: ‘ Pass, Please refer to the test plots of Spurious Emissions at Antenna Terminal.

FCC §2.1051, §22.917(a):Out of band emission, Band Edge

Result: ‘ Pass, Please refer to the test plots of Out of band emission, Band Edge.
FCC §2.1055, §22.355: Frequency Stability
Test 1 WwepMA R99 Test Channel: 836.6 MHz
Modulation:
Temperature Voltage Frequency Error Limit
Test Item .
(C) (Voe) (Hz) (ppm) (ppm)
-30 3.85 3 0.004 2.5
-20 3.85 -6 -0.007 2.5
-10 3.85 4 0.005 2.5
F 0 3.85 3 0.004 2.5
requency
Stability vs. 10 3.85 7 0.008 2.5
Temperature 20 3.85 1 0.001 25
30 3.85 -5 -0.006 2.5
40 3.85 -2 -0.002 2.5
50 3.85 4 0.005 2.5
Frequency 20 35 8 0.010 2.5
Stability vs.
Voltage 20 4.4 4 0.005 2.5
Result: Pass
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Test Plots:

Occupied Bandwidth

Channel WEDMA R99
Spectrum 3 (*3_—.

Ref Level 34,50 disn  Offset 4.50 di & RBW 100 kMz ) Raf Lovel 34,50 dBm  Offset 4.50 dB = RBW 100 kHz
40 g8 BWT 1ms & VBW 300 kHz  Mode Sweep p= ALt 40 di  SWT 1ms & YBW 300 kk:  Mode Sweep
_l [@ 17k Max
30 [ Di[1] 1.97 da)| o T GITEY] dis)
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20dBM——ry 15 360 g Oec Bw Oce Bw 4211207904 MHZ
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Type | Ret | Tre | H-walug | ¥-value | Function | Funetion Result || || Typel Ret | Tec| *-valun | ¥-valug | Function | Function Result |
M1 1 §24.041 MMz -8.24 dBm - 623,404 MHz | =10.30 dom | |
kil T B54. 345 Wiz 5.04 dom et Bw 4.130920088 Wiz 1 1 24,3305 MHz 7.09 dam Occ 8w | 4.211267988 MHz
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S T 7178 Mz 1.97 db | D1 M1 1 3531 MHz 115 dB
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Raf Lovel 34.50 d8m
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40 di BWT 1 VBW 300 kHz
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0 il 20 miaz] | [0 o I GITEY] 0.6 de|
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Type | Ret | Tre | X-valug | ¥Y-value | Function | Function Result | *-valug |___w-value | Function | Function Result |
M1 1 B34.227 Wz ~6.88 dim 1 833764 MHa | -30.15 gom 1 |
1| 1 34,5305 MHz 5.8 dim Goc bw | 4130925000 MHz B34.5161 MHz £.59 dam Occ 8w | 4225750768 MHz
72| 1 B38,6695 MHz 9.42 dim I L e 438 oam 1
o1 M1 1 4.732 Mz 2.01 ¢8 L 5185 M LE::

(Al spectrum 3
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o011} 3.15 di T T
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2088 r”ll il yh
i,
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"
40 e 40 o
50 di -0 o
-60 cm -50
CF 846.6 MHZ 691 pts | CF B46.6 MHz 691 pts Bpan 10.0 Mz |
Marker Marker
Type | Ret | Tre | X-value | Yevale | Fusction | Function Result || || Tl Bot | Trc | ¥-walue | v-value | Function | Function Result |
M1 1 B44.227 Wz ~0.98 dém (M1 1 543,865 Mz | ~9.85 Gam | |
T1| 1 B, 5305 MHZ B.56 dEm Goc Bw | 4130925000 MHz TL 1 544.5016 MHz 5.52 d8m Occ 8w | 4.211267988 MHz
T2 1 B48.6635 MHZ 5.36 dim T = T2 1 B48.7126 MHz #.95 dam
o1l Mil 1 718 Mz BT T G #0058 MHz 0.85 di
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Occupied Bandwidth

Channel HSUPA

Offset 4.50 di & RBW 100 kH:

Ref Level 34,50 dim

40 g8 BWT 1 ms & VBW 300 kHz  Mode Sweep
I CHEY] 0 mdﬁl
i 6.5120 MHz
—_— e By 12402 8 MHz]
i — e e S ey 10.34 iy
e = - 0235200 MHz
0 8

[=107u 0z 4

Lot VLY
o

Lowest piks
40 di
-50 d
60
CF 025.4 MH: L91pts Span 10.0 MHz )
\CF 5269 MHz
arker
Type | Ref | Tre | Hevalue | ¥evalue | Function | Function Result |
M1 1 823,52 MHz -10.34 dBm
T1 1 B24.3161 MHz 4.51 dam Occ Bw 4240231548 MH2
T2 1 £20.5563 MHz 4.54 dam
D1l M1 1 6.512 MHz 0.70 dB

Ref Level 34.50 dBm  Offset £.50 dB & RBW 100 kHz

At 40dB SWT 1 ms @ VBW 300 kHz _ Mode Sweep
[[o 27k max
30 db T GETEY]
20 . i 1\).-. ul.-r 1
B P g _M_.-.HLL\,__\ 10,44 dimy
di 4 " B33 5900 MHr|
10
0 B
R, L T
A Moy
Middle o
-40 dB
50 db
£0d
CF 836.6 MHz 691 pts Span 10.0 MHz
Marker
Type | Ref | Tre | K-value | v-value | Function | Funetion Result |
M1 { B33.59 MHz | -10.44 dém | I
T1 1 B34.5016 MHz 6,22 dBm | Occ Bw 4.254703329 MHz
T2 1 B36.7563 MHz 4.57 dBm
D1 Mi| 1 6.107 MHz 2.05 db
T
Ref Level 34.50 dim  Offsel 4.50 0B w RBW 100 kHz
be At 40 dl WY 1 ms @ VBW 300 k2  Mode Swesp
@ 155 Ma
20 dB nif1] 0.71 di)
60640 MHz|
20 de Occ Bw

e M o

¥ 11
[P,
e
]
Highest ol
-40
<50 di
60 dB
CF B46.6 MHz 691 Eli & .0 MHz
Marker
Type | Ret | Trc | K-value | w-vale | Function | Function Result |
1 843,59 MHz 10,33 dém
T1 1 B44.4871 MHz 5.50 dim Occ Bw 4.254703329 MHz
T2 1 B48.7418 MH2 4.21 dim
D1 M1 1 6.064 MHz 0.71 d8
L JL ) _ (]
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Spurious Emissions at Antenna Terminal

Channel

WCDMA R99

Spectrum 2 X
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Out of band emission, Band Edge

Mode

Lowest

Highest

Spectrum
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4.6 Antenna Port Test Data and Results for Module B WCDMA Band 5:

Serial | p52050041-RF-S1 Test Date: | 2022/6/29-2022/7/16
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Ada Yan Test Result: | Pass
Environmental Conditions:
Temperature: Relative ATM
(OC)' 26.6 Humidity: | 43 Pressure: | 100.2
(%) (kPa)
Test Equipment List and Details:
.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSU26 200256 2021-07-22 2023-07-21
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
Weinschel Coaxial Attenuators 53-20-34 LN751 Each time N/A
R&S Wideband Radio CMW500 144976 2021-07-22 | 2022-07-21
Communication Tester
BACL TEMP&HUMI Test Chamber BTH-150 30026 2021-07-22 2022-07-21
UNI-T Multimeter UT39A+ C210582554 2021-09-30 2022-09-29
Unknown Coaxial tee connector Unknown 2204006 Each time N/A

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

EUT Information@ WCDMA Band VA:

Antenna Gain Antenna Gain Path Loss
Gp | -7.47 Gy | -9.62 Le |0
(dBi): (dBd): (dB):
Operation Voltage(Voc):
Lowest: | 3.5 ‘ Normal: ‘ 3.85 ‘ Highest: ‘ 4.4
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Modes Frequency Frequency Frequency
(MHz) (MHz) (MHz)
WCDMA 826.4 836.6 846.6
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Test Data:

FCC§2.1046:8 22.913 (a)
RF Output Power:

Conducted Average Output Power(dBm) Maximum ERP Limit
Test Mode Lowest Middle Highest ERP (dBm)
Channel Channel Channel (dBm)
WCDMA R99
Subiect 1 23.11 23.24 23.15 13.62 38.45
HSDPA Subtest 22.64 22.85 22.67 13.23 38.45
HSDPA Subtest 22.05 22.11 22.09 12.49 38.45
HSDPA Subtest 21.45 21.84 21.72 12.22 38.45
HSDPA Subtest 20.75 20.82 20.72 112 38.45
HSUPA Subtest 22.58 22.76 22.67 13.14 38.45
HSUPA25ubtest 2205 2212 22.13 12.51 38.45
HSUPA Subtest 21.34 21.45 21.34 11.83 38.45
HSUPA Subtest 20.87 20.96 21.81 12.19 38.45
HSUPA5 Subtest 20.67 20.93 20.67 11.31 38.45
DC-HSDPA
Subast 1 20.05 20.34 20.24 10.72 38.45
DC-HSDPA
Subtast 2 21.75 21.85 21.67 12.23 38.45
DC-HSDPA
Subros: 3 21.12 21.21 21.13 11.59 38.45
DC-HSDPA
Subtast 4 20.47 20.54 20.31 10.92 38.45
HSPA Subtest 20.01 20.12 20.14 10.52 38.45
Note: ERP= Conducted Power(dBm) - Lo(dB) + Gr(dBd)
| Result: Pass
Peak-to-average Ratio(PAR)
Peak-to-average Ratio(dB) _
B 3 Limit
Test Mode Lowest Middle Highest (dB)
Channel Channel Channel
WCDMA R99 2.95 3.04 3.08 13
HSDPA 5.16 5.48 5.58 13
HSUPA 4.97 5.16 5.16 13
Result: Pass
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FCC §2.1049, §22.917, §22.905:Occupied Bandwidth

99% Occupied Bandwidth 26 dB Occupied Bandwidth
Operation (MHz) (MHz)
Mode Low Middle High Low Middle High
Channel channel Channel Channel Channel Channel
W%lgvm 412 4.14 4.14 4721 4737 4768
HSDPA 4.28 4.28 4.26 6.577 6.721 6.529
HSUPA 4.12 4.14 4.14 4.761 4.744 4.717

Note: The test plots please refer to the Plots of Occupied Bandwidth

FCC §2.1051, §22.917(a):Spurious Emissions at Antenna Terminal

Result: ‘ Pass, Please refer to the test plots of Spurious Emissions at Antenna Terminal.

FCC §2.1051, §22.917(a):Out of band emission, Band Edge

Result: ‘ Pass, Please refer to the test plots of Out of band emission, Band Edge.
FCC §2.1055, §22.355: Frequency Stability
Test | wepma R99 Test Channel: | 836.6 MHz
Modulation:
Temperature Voltage Frequency Error Limit
Test Item q
() (Vo) (Hz) (ppm) (ppm)
-30 3.85 5 0.006 2.5
-20 3.85 -9 -0.011 2.5
-10 3.85 2 0.002 2.5
Fr 0 3.85 -1 -0.001 2.5
equency
Stability vs. 10 3.85 2 0.002 2.5
Temperature 20 3.85 -1 -0.001 25
30 3.85 4 0.005 2.5
40 3.85 -2 -0.002 2.5
50 3.85 3 0.004 2.5
Frequency 20 3.5 -7 -0.008 2.5
Stability vs.
Voltage 20 4.4 2 0.002 2.5
Result: Pass
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Test Plots

Occupied Bandwidth

Channel

WCDMA R99

HSDPA
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Occupied Bandwidth

Channel HSUPA

® RBW 100 kHz Delta 1 [T1 ]
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Spurious Emissions at Antenna Terminal

@ REW 100 kHz  varker 1 [T1 ] @ REW 1 Mz varker 1 [T1 1
VBW 300 kiiz 43.62 dem VBW 3 Mz 34.21 dem
Ref 30 dBm Att 35 dB SWT 100 ms 68: 80000000 MHz Ref 30 dBm Att 35 dB SWT 55 ms 3.149038462 GHz
30 Offget 4.5 dB 30 Offget 4.5 dB
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r- - T
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- r s
TSN YT FOAY Lt W bt o
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Ref 30 dBm Att 35 dB SWT 100 ms 941.800000000 MHz ReT 30 dBm atr 35 8 ST 55 ms 5134615385 CHz
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30 Offget 4.3 dB 30 Offfet 4.8 dB
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Out of band emission, Band Edge

Mode Lowest Highest
@ REW 100 kHz  varker 1 [T1 ] @ RBW 100 KMz warker 1 [T1 ]
VBW 300 kiiz 15.22 dem VBW 300 Kiz 16.14 den
Ref 30 dBm Att 35 dB SWT 5 ms 824.000000000 MHz Ref 30 dBm Att 35 dB SWT 5 ms 849.000000000 MHz
30 Offget 4.5 dB 30 Offget 4.5 dB
(Al (Al
1 Andall W
L /ﬂm v Ar 'ML\\ L //wn W(\
01 -13 fom \ [ 1 -13 fem
R99 L L L A b
hY LA
L. N Ll L
L. L. %Mu
i
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| . L
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Ref 30 dBm Att 35 dB SWT 100 ms 824.000000000 MHz Ref 30 dBm Att 35 dB SWT 100 ms 849.000000000 MHz
30 Offget 4.3 dB 30 Offget 4.3 dB
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/MWMWWM IR W I SRR .
1 -13 em I \ o1 —13 den
-70 -70
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4.7 Antenna Port Test Data and Results for Module A LTE Band 2

Serial | p52050041-RF-S1 Test Date: | 2022/6/1-2022/7/15
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Ada Yan Test Result: | Pass
Environmental Conditions:
Temperature: Relative ATM
(OC)' 25.1 Humidity: | 60 Pressure: | 100.1
(%) (kPa)
Test Equipment List and Details:
.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2021-07-22 2023-07-21
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
Weinschel Coaxial Attenuators 53-20-34 LN751 Each time N/A
R&S Wideband Radio CMW500 144976 2021-07-22 | 2022-07-21
Communication Tester
BACL TEMP&HUMI Test Chamber BTH-150 30026 2021-07-22 2022-07-21
UNI-T Multimeter UT39A+ C210582554 2021-09-30 2022-09-29
Unknown Coaxial tee connector Unknown 2204006 Each time N/A

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

EUT Information@ LTE Band 2A:

Antenna Gain Path Loss
Gr | -3.27 Le |0
(dBi): (dB):
Operation Voltage(Voc):
Lowest: | 3.5 ‘ Normal: ‘ 3.85 Highest: ‘ 4.4
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Bandwidth Frequency Frequency Frequency
(MHz) (MHz) (MHz)
1.4MHz 1850.7 1880 1909.3
3MHz 1851.5 1830 1908.5
SMHz 1852.5 1880 1907.5
10MHz 1855 1880 1905
15MHz 1857.5 1880 1902.5
20MHz 1860 1880 1900
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Test Data:
FCC§2.1046;§ 24.232
RF Output Power:
Ban{liitidth Resource Conducted Averagf.: Output Powe‘r(dBm) Maximum EIRP Limit
& Block & RB Lowest Middle Highest EIRP (dBm)
Modulation offset Channel Channel Channel (dBm)
RBI1#0 20.45 20.51 20.60
RBI1#3 20.49 20.66 20.71
1 AMHz OPSK RBI#5 20.36 20.66 20.56 17.44 13
RB3#0 20.58 20.27 20.39
RB3#3 20.50 20.29 20.40
RB6#0 19.57 19.39 19.46
RB1#0 19.34 19.51 19.60
RB1#3 19.75 19.90 19.62
| AMHz 160AM RBI#5 19.54 19.57 19.61 16.63 33
RB3#0 19.38 19.64 19.38
RB3#3 19.49 19.41 19.49
RB6#0 18.66 18.50 18.49
RB1#0 20.70 21.37 22.71
RBI1#8 20.72 21.47 22.66
3MHz QPSK RBI1#14 20.70 21.42 22.42 19.44 13
RB6#0 19.64 20.52 21.52
RB6#9 19.72 20.61 21.48
RBI15#0 19.55 20.35 21.52
RBI1#0 19.29 20.68 21.81
RBI1#8 19.42 20.38 21.45
3MHz 160AM RBI1#14 19.47 20.57 21.58 18,54 33
RB6#0 18.48 19.40 20.50
RB6#9 18.68 19.42 20.48
RBI15#0 18.72 19.49 20.43
RBI1#0 22.57 22.37 22.56
RBI#13 22.51 22.46 22.43
SMHz QPSK RB1#24 22.41 22.36 22.35 193 13
RBI15#0 21.65 21.50 21.54
RB15#10 21.43 21.56 21.47
RB25#0 21.58 21.53 21.52
RBI1#0 21.67 21.63 21.73
RB1#13 21.70 21.66 21.62
SMHz 160AM RB1#24 21.63 21.63 21.63 18.46 33
RBI15#0 20.80 20.56 20.44
RBI15#10 20.51 20.62 20.55
RB25#0 20.69 20.53 20.54
10MHz QPSK RBI1#0 2291 22.61 22.76 19.64 33
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RB1#25 22.74 22.62 22.72
RB1#49 22.69 22.54 21.91
RB25#0 21.62 21.58 21.90
RB25#25 21.72 21.60 21.52
RB50#0 21.63 21.59 21.55
RB1#0 21.82 21.69 21.87
RB1#25 21.65 21.71 21.74
10MIZ 16QAM RB1#49 21.62 21.47 21.19 18.6 33
RB25#0 20.72 20.55 20.95
RB25#25 20.75 20.58 20.53
RB50#0 20.61 20.56 20.61
RB1#0 22.77 22.56 22.59
RB1#38 22.80 22.38 22.39
15MHz OPSK RB1#74 22.77 22.30 21.79 19.53 3
RB36#0 21.59 21.51 21.45
RB36#39 21.35 21.53 21.43
RB75#0 21.66 21.47 21.60
RBI1#0 21.66 21.69 21.49
RB1#38 21.53 21.37 21.60
15MHz 160AM RB1#74 21.58 21.33 21.08 18.42 13
RB36#0 20.58 20.48 20.57
RB36#39 20.56 20.48 20.50
RB75#0 20.71 20.52 20.65
RBI1#0 22.43 22.69 22.47
RB1#50 22.43 23.02 22.69
20MHz QPSK RB1#99 22.45 22.52 21.61 19.75 3
RB50#0 21.55 21.52 21.54
RB50#50 21.38 21.48 21.46
RB100#0 21.64 21.55 21.58
RBI1#0 21.75 21.51 21.39
RB1#50 21.80 21.59 21.60
20MHz 160AM RB1#99 21.73 21.40 20.93 18.53 3
RB50#0 20.60 20.59 20.56
RB50#50 20.65 20.54 20.58
RB100#0 20.46 20.52 20.78
Note: EIRP=Conducted Power(dBm) - Lc(dB) + Gr(dBi)
Result: Pass
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Peak-to-average Ratio(PAR)
Test R Peak-to-average Ratio(dB)
Bandwidth cooutes Limit
& Block & RB Lowest Middle Highest (dB)
. offset Channel Channel Channel
Modulation
20MHz RBI1#0 3.88 4.00 3.83 13
QPSK RB100#0 438 4.29 4.20 13
20MHz RB1#0 4.84 5.19 4.99 13
16QAM RB100#0 5.48 5.39 5.25 13
Result: Pass
FCC §2.1049, §24.238:Occupied Bandwidth
99% Occupied Bandwidth 26 dB Occupied Bandwidth
Operation (MHz) (MHz)
Mode Low Middle High Low Middle High
Channel channel Channel Channel Channel Channel
1.4MHz QPSK 1.102 1.108 1.102 1.362 1.374 1.332
1.4MHz
16QAM 1.114 1.108 1.102 1.350 1.338 1.344
3MHz QPSK 2.695 2.695 2.707 2.976 2.988 2.988
3MHz 16QAM 2.695 2.695 2.707 2.964 2.988 3.000
5MHz QPSK 4.531 4.531 4.531 5.060 5.100 5.080
5MHz 16QAM 4.531 4.531 4.551 5.020 5.060 5.060
10MHz QPSK 8.942 8.981 8.942 9.760 9.800 9.640
10MHz
16QAM 8.942 8.942 8.942 9.760 9.720 9.800
15MHz QPSK 13.473 13.473 13.473 14.820 14.880 14.760
15MHz
16QAM 13.473 13.473 13.473 14.820 14.830 14.820
20MHz QPSK 17.884 17.964 17.804 19.440 19.600 19.440
20MHz
16QAM 17.884 17.964 17.884 19.440 19.440 19.360
Note: The test plots please refer to the Plots of Occupied Bandwidth
FCC §2.1051, § 24.238 (a):Spurious Emissions at Antenna Terminal
Result: ‘ Pass, Please refer to the test plots of Spurious Emissions at Antenna Terminal.
FCC §2.1051, § 24.238 (a):Out of band emission, Band Edge
Result: ‘ Pass, Please refer to the test plots of Out of band emission, Band Edge.
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FCC §2.1055, §24.235: Frequency Stability
Test Mode: 20 MHz QPSK Test Channel: 1880 MHz
Test Item Temp:erature Voltage Frequency Error Result
(©) (Voe) (Hz) (ppm)
-30 3.85 -2 -0.001 Pass
-20 3.85 5 0.003 Pass
-10 3.85 10 0.005 Pass
Frequency 0 3.85 -8 -0.004 Pass
Stability vs. 10 3.85 -9 -0.005 Pass
Temperature 20 3.85 -3 -0.002 Pass
30 3.85 -6 -0.003 Pass
40 3.85 6 0.003 Pass
50 3.85 8 0.004 Pass
Frequency 20 35 -9 -0.005 Pass
St’{‘}’;ﬂ;ygzs' 20 44 7 -0.004 Pass
Result: Pass
Test Mode: 20 MHz 16QAM Test Channel: 1880 MHz
Test Item Tempoerature Voltage Frequency Error Result
(C) (Vo) (Hz) (ppm)
-30 3.85 -4 -0.002 Pass
-20 3.85 -9 -0.005 Pass
-10 3.85 9 0.005 Pass
Frequency 0 3.85 8 0.004 Pass
Stability vs. 10 3.85 -5 -0.003 Pass
Temperature 20 3.85 -5 -0.003 Pass
30 3.85 9 0.005 Pass
40 3.85 -6 -0.003 Pass
50 3.85 -9 -0.005 Pass
Frequency 20 3.5 8 0.004 Pass
St’{‘}’;ﬂ;ygzs' 20 44 7 0.004 Pass
Result: Pass
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Test Plots:
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Occupied Bandwidth

Channel 3MHz Bandwidth QPSK 3MHz Bandwidth 16QAM
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Occupied Bandwidth
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Occupied Bandwidth

Channel 10MHz Bandwidth QPSK 10MHz Bandwidth 16QAM
o) (=] |(Speamm o) =

Ref Level 30,00 dim  Offset 4.50 db e RBW 100 kHz - Raf Lova) 30.00 dom  Offset 4.50 dB ® RBW 100 Kz
Att 40 d8_ SWT 1ms @ VBW 300 kHz  Mode Sweep le e 40 dR  BWT 1ms @ VBW 300 kHz  Mode Sweep
@ 17% Max @37k Max
™l 10 dBm)| CTEY] 1500 din|
—_— 18501200 GHz| : 210 CF
| Do By - n.o4z115768 mHe| | 20 98 Occ B 60 MHz
o T 2 1 e 1S e 0.17 di| — y P T Nu—— N | by M— 1.85 di|
1o l( ‘i 9. 7600 MHz| o dEm— o Pl T 9.7600 MHz|
[ ) o ‘ll
sud -10 8 >
= 520 dim- B - = - + = A0
L Lt
-20 dB . S Ca 20 d8
W G o ey Ty
b ot e S0 [
-30 dém -30 diy
Lowest ||.,
50 di -50 di
&0 d 40 d
CF 1.855 GHz 501 pts Span 20.0 MHz CF 1,855 GHz 501 ptx Span 20.0 MHz
Marker Markar
Type | Ref | Tre | AHevalue | ¥-vale | Function | Function Result || |{Tupel ot | Tee | %-valun | v-value | Function | Function Result |
1 1.85012 GHz -13.10 d8m ML 1.85012 GHz | -15,30 dém | |
T1 1 185052689 GHz 8.36 dBm Occ Bw 942115768 MHz T 1 1.8505289 GHz 7.48 d8m Occ Bw | 8.942115768 MHz
12| 1 18594711 GHz 5.12 dBm T2 1 1.BE94T11 GHz 7.99 &8m
D1l M1 1 9,76 MHz 0.17 dB D1 ML 1 5.76 MHz 1.85 db
- w" il ¥
L il Measuring... e  § il | Heasuring,..
o
Spectrum |'w [_]?
Ref Lovel 30.00 dgm  Offs: .50 dB & RBW 100 kHz At 1 0.0 % 4.50 o TR
b Ant 40dB  BWT 1ms & VBW 300 ki Mode Sweep uf Loval 30.00 d&m  Offset 4.50 dB @ RBW 1 E
e po_ate 40 di SWT 1ms @ VBW 300 ki:  Mode Sweep
Ml 12.35 o, SIkME
" 235 dom|
| | | 1 18751600 GH2) mi1] 1308 dBm)|
sk 3 1B751600 GHz|

20
| = Occ Bw - 8 35920 MHz gl
01 13.340 dirr .E\. ﬁmm{ﬂ# 0.98 ¢8| 3 g :
0 r - B ey L .53 da|
I 9_8000 MHz] ¥ 9.7200 MHz|
\
0 ditr |"I
~10 dBim L
02 I -
= o
=] ek oy
. -30 g
Middle ||....
-50 gBm -50 b
-60 a8 o
CF L.88 GHz ipts Span 20.0 MHz | CF 1.88 GHz 501 pts Bpan 20.0 MHz
Marker Marker
| Type | Ret | Tre | K-value | Y-value | Function | Function Result || |[Typel rot | Trc | *-valug | ¥-value | Function | Function Result |
M1 1 1.B7516 GHz -12.35 dém ML 1 L.87516 GHz | -13,38 d8m | |
T1 1 1.8755289 GHz 9.44 dém Oce B | 082035028 MHz T1 1 1.6755289 GHz 8.80 dam Occ 8w | B.942115768 MHz
T2' 1 105451.1 GHz 9,71 dim T T2 1 16844711 GHz £8.52 d&m
D1 M1 1 QQMH: _.n o8 d8 D1 M1 1 9.72 MH2 0.53 dé
o
Spectrum | [u?]
Ref Lovel 30.00 dgm  Offs: .50 dB & RBW 100 kHz ot e e T
b art 40 B SWT 1ms @ VAW 300 kHz  Mode Swesp af Lowel 30.00 dBm  Offsat 4.50 4B = RBW 1 z
' b ate 40ds_ SWT 1ms & VOW 300 kM Mode Sweep
MiIf1 11.14 di Ik
7 14 dnm|
| ; 1.9001600 GHz| M) 15,90 dBm)|
20 Y o
S 3 Oce Bw a.942115768 Mz | | 20 a8 ik
b iy ST s 1141 | T2 0.97 48| = 5
10 d6 el et 2 T ) o, x X 11 4
X o_g400 MHz| | 10 I| T dhan 9,800 MHz]
0 die . \
| [ ] I
=10 gty x 0. o1
bt ot 0 g = o
2 ey || il M Y
. -30 a8t -30 di
Highest |[.....
-50 gBm -50 b
-60 a8 iod
CF 1905 GHz ipts Span 20.0 MHz | CF 1.905 GHz 501 pts Bpan 20.0 MHz
Marker Marker
| Type | ret | Tre | X-valus | Y-value | Function | Function Result || || Tapel Rot | Trc | *-valug | ¥-valus | Function | Function Result |
M1 1 1.00016 GHz -11.14 dém ML 1.90008 GHz | =-13.90 d&m | |
T1] 1 1.9005289 GHz 10.55 dém Occ bw | B.942115768 MHz Il 3 1. POOSIEY Gie 9,14 dm Occ Bw | B.942115768 MHz
T2| 1 1.8094711 GHZ 8.67 dim T T2 1 1.8094711 GHz 7.68 ddm
= D1 M1 1 9.8 MHz -0.30 di

Measuring... L s b 4

D1 M1 1 9.64 MHz 0.97 48
T ) R I
e

Page 74 of 279




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR22050041-00C

Occupied Bandwidth
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Occupied Bandwidth
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Spurious Emissions at Antenna Terminal
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