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1 Introduction and Purpose

This document provides test data for the AC313U modem intended for FCC and Industry
Canada certifications. The tests included in this report are limited to all conducted tests
required. The radiated tests were performed at an external test facility.

2 Test Summary

FCC Rule IC Standards | DESCRIPTION OF TEST | RESULT PAGE
2.1046 RSS-132,4.4 | RF Power Output Complies
RSS-133, 6.4
2.1049, RSS-Gen, 4.6 | Occupied Bandwidth Complies
24.238(a)(b),
27.53(h)
2.1051, RSS-132,4.5 | Out of Band Emissions at Complies
22.901(d) | RSS-133,6.5 | Antenna Terminals
22.917,
24.238(a),
27.53(h)
2.1053 RSS-132,4.5 | Field Strength of Spurious Complies See
RSS-133, 6.5 | Radiation Report
2.1055, RSS-132,4.3 | Frequency Stability versus Complies
22.355, RSS-133,6.3 | Temperature
24.235,
27.54
2.1055, RSS-132,4.3 | Frequency Stability versus Complies
22.355, RSS-133,6.3 | Voltage
24.235,
27.54
24.232(d), Peak to Average Ratio Complies
27.50(d)

3 Description of Equipment under Test

The AC313U modem, referred to as “EUT” hereafter, is a multi-band wireless modem
operating on the GSM/GPRS/EDGE/UMTS/LTE networks. In the US and Canada,
cellular and PCS bands are used for GSM/GPRS/UMTS operation, and LTE Band 17 and
Band 4 are used, so this test report only contains data for these four bands (850MHz,
1900MHz, 700MHz Band 17, and 1700MHz Band 4).
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4 RF Power Output
FCC 2.1046, 27.53(h)

4.1 Test Procedure

The transmitter output was connected to a Rohde & Schwarz CMU200 Test Set (for
GSM and WCDMA) or a CMW500 (for LTE) and configured to operate at maximum
power in a call. The power was measured using the spectrum analyzer at three equally
spaced operating frequencies for each band. The RBW was set to 300 KHz for the GSM
and EDGE measurements, 5SMHz for the WCDMA and HSPA measurements, and 5SMHz
for LTE. The spectrum analyzer was set to measure the RF output power with the cable

and coupler losses accounted for.

Test Setup

Control Computer

Interface DUT Directional Spectrum
Board Coupler Analyzer
DC Power Power Meter Test Set
Supply (for trigger)
4.2 Test Equipment

EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DATE
Control Computer TC Generic PC 100488 N/A
Wireless Test Set Rohde & Schwarz CMU200 110520 October 31, 2010
Wireless Test Set Rohde & Schwarz CMWS500 101532 May 10, 2010
Spectrum Analyzer | Agilent E4440A US41422168 November 26, 2010
DC Power Supply HP 6632A 3530A N/A
Interface Board Shop built ATEMux N/A N/A
Directional Coupler | Pasternack PE2209-10 N/A N/A
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4.3 Test Results GSM/EDGE Output Power (GMSK: MCS4; 8-PSK: MCS9)

GMSK Mode
Frequency 1 Time Slot 2Time Slots 3Time Slots 4Time Slots
(MH2) Channel RMS Peak RMS peak RMS Peak RMS Peak
Power Power Power Power (dBm) Power Power Power Power
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
824.2 128 32.30 32.20 31.61 32.15
836.6 190 32.40 32.11 32.08 32.13
848.8 251 32.10 32.30 31.27 32.18 AC313U is Class 10 for GMSK Mode.
1850.2 512 29.40 29.71 27.15 27.25 Two transmit timeslots only for multislot.
1880.0 661 29.45 29.63 27.08 27.18
1909.8 810 29.33 29.85 27.23 27.43
8-PSK Mode
Frequency 1 Time Slot 2Time Slots 3Time Slots 4Time Slots
(MH2) cremne power power power Posk power pover power pover
(dBm) (dBm) (dBm) Power (dBm) (dBm) (dBm) (dBm) (dBm)
824.2 128 26.70 29.60 26.66 29.58 26.39 29.47 26.34 29.13
836.6 190 26.34 29.51 26.24 29.19 26.57 29.31 26.21 29.30
848.8 251 26.30 29.50 26.38 29.41 26.14 29.45 26.11 29.29
1850.2 512 25.10 28.60 25.10 28.56 24.65 27.50 23.51 26.44
1880.0 661 25.31 28.74 25.02 28.70 24.56 27.56 23.31 26.56
1909.8 810 25.14 28.45 25.09 28.46 24.53 27.40 23.29 26.36

4.4  Test Results UMTS Output Power

4.4.1 Test 1: RF Output Power Results for WCDMA R99
The following tests were completed according to the test requirements outlined in section
5.2 of the 3GPP TS34.121-1 V7.5.0 specification. The EUT supports power Class 3,
which has a nominal maximum output power of 24 dBm (+1.7/-3.7). RMC 12.2Kkps is
used for this testing.

The test was performed according to section 5.2 of the 3GPP TS34.121-1 V7.5.

Frequency WCDMA R99
(MHz) Channel RMS Power Peak Power
(dBm) (dBm)
826.4 4132 23.29 26.64
836.4 4182 23.11 26.79
846.6 4233 23.31 26.65
1852.4 9262 22.93 26.45
1880.0 9400 22.89 26.37
1907.6 9538 22.94 26.29

Note: The results above reflect max power with all up bits.
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4.4.2 Test 2: RF Output Power Results for HSDPA Rel6

The EUT supports Category 8 FDD HS-DSCH physical layer. As stated in the 3GPP
TS25.306 V7.3.0 Table 5.1a, the details of Category 8 are as follows:
- Maximum of 10 E-DSCH received codes
- Minimum 1 inter-TTI interval
- Maximum 14411bits in an E-DSCH transport block received within an E-

DSCHTTI

- Total number of soft channel bits is 134400
- Support of QPSK and 16QAM

A detailed list of all settings used is included 4.5.

The following Sub-Tests were completed according to the test requirements outlined in
section 5.2A of the 3GPP TS34.121-1 VV7.5.0 specification. All TX RMS and Peak power
requirements for Power Class 3 were met according to table 5.2AA.5 and achieved
through the outlined test procedure in section 5.2AA.4.2. All UE channels and power
ratio’s are set according to table C10.1.4 in the 3GPP TS34.121-1 V7.5.0 specification. A
summary of these settings is illustrated below:

Call | RMC Power Class 3 MPR
Subtest | Mode | Type |(kbps) HSDPA FRC | Max Limit dBm | Bc/Bd | Bhs |CM (db)| (db)
1 HSDPA| PS 12.2 H-Set1 QPSK |24 (+1.7/-3.7db) | 2/15 | 4/15 0.0 0.0
2 HSDPA| PS 12.2 H-Set 1 QPSK | 24 (+1.7/-3.7 db) | 12 /15 | 24/15 1.0 0.0
3 HSDPA| PS 12.2 H-Set 1 QPSK [23.5 (+2.2/-3.7 db)| 15/8 |30/15 1.5 0.5
4 HSDPA| PS 12.2 H-Set 1 QPSK [23.5 (+2.2/-3.7 db)] 15/4 |30/15 1.5 0.5

Note: The recommended HSDPA MPRs are implemented as per following sub-tests.

4.4.2.1 Sub-Test1l

Bc=2/15, Bd=15/15, Bhs=4/15. MPR=0dB translates the min. and max. power limits to
20.3dBm and 25.7dBm respectively.

Frequency Power (dBm)
iz Cielilife] 20.3dBm<Measured RMS (dBm)<25.7dBm Comments
826.4 4132 23.10 Pass
836.4 4182 23.01 Pass
846.6 4233 23.07 Pass
1852.4 9262 22.87 Pass
1880.0 9400 22.80 Pass
1907.6 9538 22.83 Pass

The contents of this page are subject to the confidentiality information on page one.
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4.4.2.2 Sub-Test?2

c=12/15, pd=15/15, Bhs=24/15. MPR=0dB translates the min. and max. power limits to
20.3dBm and 25.7dBm respectively.

Frequency Power (dBm)
(MHz) Channel 20.3dBm<Measured RMS (dBm)<25.7dBm Comments
826.4 4132 22.87 Pass
836.4 4182 22.73 Pass
846.6 4233 22.84 Pass
1852.4 9262 22.51 Pass
1880.0 9400 22.48 Pass
1907.6 9538 22.67 Pass

4423 Sub-Test3

Bc=15/15, pd=15/8, phs=30/15. MPR=0.5dB translates the min. and max. power limits to
19.8dBm and 25.7dBm respectively.

Frequency Power (dBm)
(MHz) Channel 19.8dBm<Measured RMS (dBm)<25.7dBm Comments
826.4 4132 22.32 Pass
836.4 4182 22.40 Pass
846.6 4233 22.31 Pass
1852.4 9262 21.98 Pass
1880.0 9400 21.88 Pass
1907.6 9538 21.83 Pass

4.4.2.4 Sub-Test4

Bc=15/15, Bd=4/15, Bhs=30/15. MPR=0.5dB translates the min. and max. power limits to
19.8dBm and 25.7dBm respectively.

Frequency Power (dBm)
(MHz) Channel 19.8dBm<Measured RMS (dBm)<25.7dBm Comments
826.4 4132 22.19 Pass
836.4 4182 22.23 Pass
846.6 4233 22.26 Pass
1852.4 9262 21.92 Pass
1880.0 9400 21.86 Pass
1907.6 9538 21.88 Pass
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4.4.3 Test 3: RF Output Power Results for HSPA (HSDPA & HSUPA) Rel6

The EUT supports Category 5 FDD E-DCH physical layer. As stated in the 3GPP
TS25.306 VV7.3.0 Table 5.1g, the details of Category 5 are as follows:

- Maximum of 2 E-DCH transmitted codes

- Minimum spreading factor of SF2

- Support for only 10 ms TTI1 E-DCH

- Maximum 20000 bits in an E-DCH transport block within a 10 ms E-DCH TTI

- Data rate of 2 Mbps

- Support of QPSK only

A detailed list of all settings used is included in section 4.5.

The following five Sub-Tests were completed according to the test requirements outlined
in section 5.2B of the 3GPP TS34.121-1 V9.1.0 specification. All TX RMS and Peak
power requirements were met according to table 5.2B.5 and achieved through the
outlined test procedure in section 5.2B.4.2. All UE channels and power ratios are set
according to table C11.1.3 in the 3GPP TS34.121-1 V9.1.0 specification. A summary of
these settings is illustrated below:

Call | RMC Power Class 3 CM | MPR
Subtest| Mode | Type |(kbps) HSDPA FRC | Max Limit dBm | Bc/Bd | Bhs | Pec Bed | (db) | (db)

1 |HSPA| PS | 12.2 |H-Set1 QPSK |24 (+1.7/-6.7 db) | 11 /15 | 22/15 | 209/225 [1309/225| 1.0 | 0.0

HSPA | PS 12.2 |H-Set 1 QPSK |22 (+3.7/-5.2db) | 6/15 |12/15| 12/15 | 94/75 3.0 2.0

HSPA | PS 12.2 |H-Set 1 QPSK |23 (+2.7/-5.2db) | 15/9 |[30/15| 30/15 | 47/15 2.0 1.0

HSPA | PS 12.2 |H-Set1 QPSK |22 (+1.7/-5.2db)| 2/15 | 4/15 | 2/15 56/75 3.0 2.0

g wiiN

HSPA| PS | 12.2 |H-Set1 QPSK |24 (+1.7/-3.7 db) 5/15 | 5/15 | 47/15 | 1.0 | 0.0

Note: The recommended HSUPA MPRs are |mplemented as per following sub-tests.

4.4.3.1 Sub-Test1:

Bc=11/15, PBd=15/15, Phs=22/15, Bec=209/225, Ped=1039/225, AG=20, 1xSF4, E-
TFCI=75. MPR=0dB translates the min. and max. power limits to 18.8dBm and 25.7dBm
respectively.

Frequency Power (dBm)
(MHz) Channel 18.8dBm<Measured RMS (dBm)<25.7dBm Comments
826.4 4132 22.33 Pass
836.4 4182 22.19 Pass
846.6 4233 22.01 Pass
1852.4 9262 22.10 Pass
1880.0 9400 22.18 Pass
1907.6 9538 22.19 Pass

© 2010 Sierra Wireless, Inc.
The contents of this page are subject to the confidentiality information on page one.




SIERRA WIRELESS, INC.

FCC Part 22, 24, 27 / RSS 132, 133 AC313U Mar 18, 2011 Page 10 of
124

4.4.3.2 Sub-Test 2:

Bc=6/15, Bd=15/15, Bhs=12/15, Bec=12/15, Bed=94/75, AG=12, 1xSF4, E-TFCI=67.
MPR=2dB translates the min. and max. power limits to 16.8dBm and 25.7dBm
respectively.

Frequency Power (dBm)
(MRz) Charriel 16.8dBm<Measured RMS (dBm)<25.7dBm Comments
826.4 4132 20.95 Pass
836.4 4182 20.78 Pass
846.6 4233 20.80 Pass
1852.4 9262 20.57 Pass
1880.0 9400 20.19 Pass
1907.6 9538 20.25 Pass

4.4.3.3 Sub-Test 3:

Bc=15/15, Bd=9/15, Bhs=30/15, Pec=30/15, Ped=47/15, AG=15, 2xSF4. E-TFCI=92,
Note: # of Reference E-TFCI=2. MPR=1dB translates the min. and max. power limits to
17.8dBm and 25.7dBm respectively.

Frequency Power (dBm)
Lz il 17.8dBm<Measured RMS (dBm)<25.7dBm Comments
826.4 4132 21.28 Pass
836.4 4182 21.66 Pass
846.6 4233 21.64 Pass
1852.4 9262 21.54 Pass
1880.0 9400 21.46 Pass
1907.6 9538 21.78 Pass

4.4.3.4 Sub-Test4:

Bc=2/15, Bd=15/15, Bhs=4/15, Pec=2/15, Ped=56/75, AG=17, 1xSF4, E-TFCI=71.
MPR=2dB translates the min. and max. power limits to 16.8dBm and 25.7dBm
respectively.

Frequency Power (dBm)
iz Cielilife] 16.8dBm<Measured RMS (dBm)<25.7dBm Comments
826.4 4132 21.58 Pass
836.4 4182 22.06 Pass
846.6 4233 22.01 Pass
1852.4 9262 21.55 Pass
1880.0 9400 21.43 Pass
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| 19076 | 9538 | 21.97 | Pass |

4435 Sub-Test5:

Bc=15/15, Bd=0, PBhs=5/15, Pec=5/15, Ped=47/15, AG=12, 1xSF4, E-TFCI=67.
MPR=0dB translates the min & max power limits to 20.3dBm and 25.7dBm respectively.

Frequency Power (dBm)
(MRz) Charriel 18.8dBm<Measured RMS (dBm)<25.7dBm Comments
826.4 4132 22.10 Pass
836.4 4182 22.38 Pass
846.6 4233 22.24 Pass
1852.4 9262 22.10 Pass
1880.0 9400 21.25 Pass
1907.6 9538 21.78 Pass

4.5 Test Settings for UMTS Mode on CMU200

WCDMA R99 Mode Settings:

UE Power Control Settings

Maximum allowable UE-Power = 24.0 dBm
UL Target Power = 24.0 dBm

Node B Settings

Primary Scrambling Code =9

Output Channel Power = -51.7 dBm
OCNS = Off

Total Output Power (lor+loc) = -51.7 dBm

RMC Settings
Reference Channel Type: 12.2 kbps Downlink/Uplink

DL DTCH Transport Format: 12.2 kbps
DL Resources in Use: 100 %

UL CRC (Sym. Loop Mode 2): Off
Test Mode: Loop Mode 1

Channel Data Source DTCH: PRBS9

Voice Settings
Voice Source: Echo

Loopback Type: Off

Adaptive Multirate Settings
Active Code Set: Selection A
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Codec Mode: 12.2 kbps

Signaling RAB Settings
SRB Cell DCH: 3.4 kbps

BS Down Link Physical Channels Settings
lor =-51.7dBm

P-CPICH =-3.3dB

P-SCH -8.3dB

S-SCH -8.3dB

P-CCPCH =-5.3dB

S-CCPCH =-5.3dB

S-CCPCH Channel Code = 2

PICH =-8.3dB

PICH Channel Code = 3

AICH =-8.3dB

AICH Channel Code = 6

DPDCH =-10.3dB

DPDCH Channel Code = 96

Power Offset (DPCCH/DPDCH) = 0.0 dB
DL DPCH Timing Offset =0

Secondary Scrambling Code =0
Secondary Scrambling Code (HSDPA) =0
HSDPA Channels = On

TPC Settings

Algorithm = 2

TPC Step Size = 1dB

TPC Pattern Setup = Set 1 (All 1, after linked to get maximum power)

HSDPA Mode Settings:

Node B Settings

Primary Scrambling Code =9

Output Channel Power = -86 dBm
OCNS = Off

Total Output Power (lor+loc) =-86 dBm

Network Settings
Packet Switched Domain = ON

HSDPA Test Mode Settings
Radiobearer Setup = RMC 12.2 kbps + HSPDA
RMC Test Loop = Loop Mode 1 RLC TM
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HSDPA HS-DSCH

CQI Feedback Cycle = 4ms

CQI Repetition Factor = 2
ACK/NACK Repetition Factor = 3
UE Category = 8

Channel Configuration Type = FRC

H-Set Selection = H-Set 1 QPSK
RV Coding Sequence {0,2,5,6}

HSDPA Gain Factors are set according to each specific sub-test in table C.10.1.4 of

3GPP TS 34.121.

HSPA Mode Settings:
UE Power Control Settings

Maximum allowable UE-Power = 24.0 dBm
UL Target Power: Set according to each specific sub-test in table 5.2B.5 of 3GPP TS

34.121 less 5db for starting point.

UE Packet Data Gain Factors
Bc and Bd: *
AACK, ANACK,ACQI=8

HSUPA

E-DCH Physical Layer Category =5

E-TFCI Table Index = 1
Minimum Set E-TFCI = 1*

Maximum Channelisation Code: 1xSF4 or 2xSF4*

Initial Service Grant: *

UE Gain Factors

AE-DPCCH: *

Number of Reference E-TFCls: **
Reference E-TFCI’s: **

E-TFCI Power offsets: **

Node B Settings

Primary Scrambling Code =9
Output Channel Power = -86 dBm
OCNS = Off

Total Output Power (lor+loc) =-86 dBm

Paket Switched
DCH Type: HSUPA Test Mode
Data Rate: HSDPA/HSUPA
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HSDPA Test Mode Settings

Radiobearer Setup = RMC 12.2kbps + HSDPA
RMC Test Loop = Loop Mode 1 RLC TM

HSDPA HS-DSCH

CQI Feedback Cycle = 4ms

CQI Repetition Factor = 2
ACK/NACK Repetition Factor = 3
UE Category = 8

Channel Configuration Type = FRC

H-Set Selection = H-Set 1 QPSK
RV Coding Sequence {0,2,5,6}

HSUPA Test Mode Settings

Radiobearer Setup = SRB 3.4 + HSPA

HSUPA Settings

TTI mode: 10ms

E-AGCH

Pattern Length: 1 AG Value: *

Downlink Physical Channels
HSUPA Channels: On

E-AGCH: -6.0db

E-AGCH Chan. Code: 6
E-RGCH/E-HICH: -5.0db
E-RGCH Active: Off
E-RGCH/E-HICH Chan. Code: 6

*Set according to each specific sub-test in table C.11.1.3 of 3GPP TS 34.121.
** Set according to each specific sub-test in table 5.2B.2/3 of 3GPP TS 34.121.
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4.6 Test Results for LTE Output Power

According to 3GPP 36.521, VV9.1.0., the output power level for Power Class 3 LTE is to
be 23.0dBm + 2.7dB

Maximum Power Reduction (MPR) is allowed due to higher order modulation and
transmit bandwidth configurations. These MPR levels reduce the lower limit of each
output power by the either 1 or 2dB. The limits for these power levels can be found in
Table 6.2.3.5-1 (UE Power Class Test Requirements) of 3GPP 36.521. The highlighted
columns represent the bandwidths supported by AC313U.

Modulation Channel Bandwidth/Transmission Bandwidth Configuration (RB) MPR
1.4MHz | 3.0MHz | 5.0MHz | 10MHz 15MHz 20MHz (dB)

QPSK >5 >4 > 16 >18 <1
16 QAM <5 <4 <16 <18 <1
16 QAM >5 > 4 > 16 >18 <2
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4.6.1 Output Power Results for LTE Band 17
Frequency UL BW RB RB Modulation | MPR | Maximum Average
(MH2) Channel (MH2z) Size Offset (dB) Power (dBm)
706.5 23755 5 1 0 QPSK 0 23.56
1 24 QPSK 0 23.44
12 6 QPSK 1 22.69
25 0 QPSK 1 22.43
1 0 16-QAM 1 22.75
1 24 16-QAM 1 22.28
12 6 16-QAM 2 21.14
25 0 16-QAM 2 21.22
710.0 23790 5 1 0 QPSK 0 23.42
1 24 QPSK 0 23.55
12 6 QPSK 1 22.77
25 0 QPSK 1 22.28
1 0 16-QAM 1 22.45
1 24 16-QAM 1 22.04
12 6 16-QAM 2 21.05
25 0 16-QAM 2 21.44
710.0 23790 10 1 0 QPSK 0 23.46
1 49 QPSK 0 23.50
25 12 QPSK 1 22.30
50 0 QPSK 1 22.23
1 0 16-QAM 1 22.43
1 49 16-QAM 1 22.15
25 12 16-QAM 2 21.12
50 0 16-QAM 2 21.38
713.5 23825 5 1 0 QPSK 0 23.78
1 24 QPSK 0 23.62
12 6 QPSK 1 22.78
25 0 QPSK 1 22.46
1 0 16-QAM 1 22.75
1 24 16-QAM 1 22.28
12 6 16-QAM 2 21.78
25 0 16-QAM 2 21.85
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4.6.2 Output Power Results for LTE Band 4
Frequency UL BW RB RB Modulation | MPR | Maximum Average
(MH2) Channel (MH2z) Size Offset (dB) Power (dBm)
1712.5 19975 5 1 0 QPSK 0 23.55
1 24 QPSK 0 23.52
12 6 QPSK 1 22.78
25 0 QPSK 1 22.42
1 0 16-QAM 1 22.61
1 24 16-QAM 1 22.32
12 6 16-QAM 2 21.79
25 0 16-QAM 2 21.85
1715.0 20000 10 1 0 QPSK 0 23.58
1 49 QPSK 0 23.32
25 12 QPSK 1 22.44
50 0 QPSK 1 22.43
1 0 16-QAM 1 22.37
1 49 16-QAM 1 22.62
25 12 16-QAM 1 21.48
50 0 16-QAM 2 21.51
1732.5 20175 5 1 0 QPSK 0 23.42
1 24 QPSK 0 23.47
12 6 QPSK 1 22.85
25 0 QPSK 1 22.28
1 0 16-QAM 1 22.33
1 24 16-QAM 1 22.14
12 6 16-QAM 2 21.05
25 0 16-QAM 2 21.44
1732.5 20175 10 1 0 QPSK 0 23.40
1 49 QPSK 0 23.42
25 12 QPSK 1 22.44
50 0 QPSK 1 22.31
1 0 16-QAM 1 22.16
1 49 16-QAM 1 22.08
25 12 16-QAM 1 21.11
50 0 16-QAM 2 21.30
1750.0 20350 10 1 0 QPSK 0 23.38
1 49 QPSK 0 23.43
25 12 QPSK 1 22.60
50 0 QPSK 1 22.33
1 0 16-QAM 1 22.46
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1 49 | 16-QAM | 1 22.65

25 | 12 | 16-QAM | 1 21.23

50 0 | 16-QAM | 2 21.19

1752.5 | 20375 5 1 0 QPSK 0 23.44
1 24 QPSK 0 23.49

12 6 QPSK 1 22.74

25 0 QPSK 1 22.44

1 0 | 16-QAM | 1 22.65

1 24 | 16-0AM | 1 22.80

12 6 | 16:QAM | 2 21.19

25 0 | 16-QAM | 2 21.22

5 Occupied Bandwidth
FCC 2.1049, 24.238(a)(b), 27.53(h)

5.1 Test Procedure

The transmitter output was connected to a spectrum analyzer through a calibrated coaxial
cable and a directional coupler. The occupied bandwidth (defined as the 99% Power
Bandwidth) was measured with the spectrum analyzer at low, middle, and high
frequencies in each band. The —26dB bandwidth was also measured and recorded.

Test Setup
Control
Interface DUT Directional Spectrum
Board Coupler Analyzer
DC Power Power Meter Test Set
Supply (for trigger)
5.2 Test Equipment
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DATE
Control Computer TC Generic PC 100488 N/A
Wireless Test Set Rohde & Schwarz CMU200 110520 October 31, 2010
Wireless Test Set Rohde & Schwarz CMW500 101532 May 10, 2010
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Spectrum Analyzer | Agilent E4440A US41422168 November 26, 2010
DC Power Supply HP 6632A 3530A N/A
Interface Board Shop built ATEMux N/A N/A
Directional Coupler | Pasternack PE2209-10 N/A N/A

5.3 Test Results

The performance of the GSM 850 MHz Cellular band is shown in plots 5.3.1 to 5.3.6.
Performance of the GSM 1900 MHz PCS band is shown in plots 5.3.7 to 5.3.12.
Performance of the UMTS 850 Cellular band is shown in plots 5.3.13 to 5.3.15.

Performance of the UMTS 1900 PCS band is shown in plots 5.3.16 to 5.3.18.

The following GSM test results are based on single slot, and use CS1 for GMSK and

MCS9 for 8PSK mode. For WCDMA testing, RMC 12.2kps has been used.

5.3.1 GSM Results

Frequency (MHz) 99% Occupied Bandwidth (kHz) -26dBc Occupied Bandwidth (kHz)
Channel | GMSK Mode | 8-PSK Mode GMSK Mode 8-PSK Mode
824.2 128 244 244 314 298
836.6 190 244 240 312 300
848.8 251 246 242 316 304
1850.2 512 243 242 302 308
1880.0 661 246 244 298 300
1909.8 810 245 243 314 290

5.3.2 WCDMA Results

Frequency (MHz) | Channel | 99% Occupied Bandwidth (MHz) | -26dBc Occupied Bandwidth (MHz)
826.4 4132 4.1775 4.6225
836.4 4182 4.1625 4.6350
846.6 4233 4.1700 4.6200
1852.4 9262 4.1850 4.6050
1880.0 9400 4.1700 4.6500
1907.6 9538 4.1850 4.6200
5.3.3 LTE Results
Frequency Channel Modulation BW RB 99% Occupied -26dBc Occupied
(MHz) Bandwidth (MHz) Bandwidth (MHz)
706.6 23756 QPSK 5 25 4.5434 4.975
710.0 23790 QPSK 5 25 4.5466 4971
710.0 23790 QPSK 10 50 8.9379 9.778
713.4 23824 QPSK 5 25 45378 4,952
706.6 23756 16-QAM 5 25 4.5456 4,987
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710.0 23790 16-QAM 5 25 4.5417 4.979
710.0 23790 16-QAM 10 50 8.9432 9.843
713.4 23824 16-QAM 5 25 4.5364 4.969
1712.6 19976 QPSK 5 25 4.5544 4.995
1732.5 20175 QPSK 5 25 4.5561 4.986
17325 20175 QPSK 10 50 8.9457 9.478
1752.4 20374 QPSK 5 25 4.5496 4.99
1712.6 19976 16-QAM 5 25 4.5473 4.983
17325 20175 16-QAM 5 25 4.5501 4.988
1732.5 20175 16-QAM 10 50 8.9510 9.497
1752.4 20374 16-QAM 5 25 45471 4.985
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5.4 Test Plots

54.1

54.2

GMSK Occupied Bandwidth, Cellular Low channel, 824.2 MHz, 99% BW

% Agilent 18:52:27 14 Dec 2018 L
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ey Pl 'lf-v"/"'\m\!“
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GMSK Occupied Bandwidth, Middle channel, 836.6 MHz, 99% bandwidth

¥ Agilent 18:56:15 14 Dec 2018 L
Mkrl 836.619 MHz
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tE;ak JJ-MW MMAJ%WYW
19 ¥ qm
dB/ I
0ffst _’J(" '\\‘_
16.5 N
dB »JWW (M, =
Mvm’ ki _—

ng'u' .\,‘,z\.r\_\‘,n"\.,a''NJ| W‘"\MW. Y
20
Ml 52
Center 836.600 MHz Span 1 MHz
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5.4.3 GMSK Occupied Bandwidth, High channel, 848.8 MHz, 99% bandwidth

- Agilent 18:57:32 14 Dec 2010 L
Mkrl 848.778 MHz
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dB/
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5.4.4 8-PSK Occupied Bandwidth, Cellular Low channel, 824.2 MHz, 99% BW

3 Agilent 11:21:28 14 Dec 2018
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5.4.5 8-PSK Occupied Bandwidth, Middle channel, 836.6 MHz, 99% bandwidth

4 Agilent 11:22:56 14 Dec 2616 L
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Ref 30.5 dBm #Atten 30 dB 18.818 dBm
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5.4.6 8-PSK Occupied Bandwidth, High channel, 848.8 MHz, 99% bandwidth

2 Agilent 11:24:18 14 Dec 2010 L
Mkrl 848817 MHz
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5.4.7 GMSK Occupied Bandwidth, PCS Low channel, 1850.2 MHz, 99% BW
3 Agilent 11:14:06 14 Dec 2010
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5.4.8 GMSK Occupied Bandwidth, PCS Middle channel, 1880.0 MHz, 99% BW
% Agilent 11:15:01 14 Dec 2010
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5.4.9 GMSK Occupied Bandwidth, PCS High channel, 1909.8 MHz, 99% BW
3 Agilent 11:15:44 14 Dec 2010
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5.4.10 8-PSK Occupied Bandwidth, PCS Low channel, 1850.2 MHz, 99% BW

% Agilent 11:19:26 14 Dec 2016 L
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5.4.11 8-PSK Occupied Bandwidth, PCS Middle channel, 1880.0 MHz, 99% BW

5 Agilent 11:17:47 14 Dec 2610
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5.4.12 8-PSK Occupied Bandwidth, PCS High channel, 1909.8 MHz, 99% BW
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5.4.13 WCDMA Occupied Bandwidth, Cellular Low channel, 826.4 MHz, 99% BW

¥ Agilent 11:31:36 14 Dec 2018 L
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5.4.14 WCDMA Occupied Bandwidth, Cellular Middle channel, 836.4 MHz, 99%
BW
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5.4.15 WCDMA Occupied Bandwidth, Cellular High channel, 846.6

MHz, 99% BW
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5.4.16 WCDMA Occupied Bandwidth, PCS Low channel, 1852.4 MHz, 99% BW
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5.4.17 WCDMA Occupied Bandwidth, PCS Middle channel, 1880 MHz, 99% BW
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5.4.18 WCDMA Occupied Bandwidth, PCS High channel, 1907.6 MHz, 99% BW
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5.4.19 LTE Occupied Bandwidth, Band17 low channel (23756) BW=5MHz RB=25 QPSK 99% BW
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5.4.21 LTE Occupied Bandwidth, Band17 mid channel (23790) BW=5MHz RB=25 QPSK 99% BW

3 Agilent 11:13:88 15 Dec 2610

Ref 23.5 dBm #Htten 38 dB

#Ava

Log

16 L

4B/ /

Offst N f

13.5
dB

FAwva
186

H1 52

Center 718.88 MHz
#Res BH 206 kHz VBH 2 MHz

Occupied Bandwidth
45466 MHz

Transmit Freq Error 224.587 Hz
% dBE Bandwidth 4.971 MHz*

Span 18 MH=z

#3weepn 2.56 ms (1681 pts)

Occ BH X
®

Pwr 99.8@ ¥
dB -26.08 dEB

5.4.22 LTE Occupied Bandwidth, Band17 mid channel (23790) BW=5MHz RB=25 16QAM 99% BW
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Offst f

13.5 >
dB f

N

——
MM

PRvg
168

WL S2

Center 710.08 MHz
#Res BH 280 kHz WVBH 2 MHz

Occupied Bandwidth
45417 MHz

Transmit Freq Error -498.556 Hz
% dB Bandwidth 4,979 MHz*

#Sweep 2.
Occ BH %

Span 18 MHz
56 ms (1601 pts)

Pur 99.00 %

®x dB -26.60 dB
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5.4.23 LTE Occupied Bandwidth, Band17 mid channel (23790) BW=10MHz RB=50 QPSK 99% BW
%% Agilent 10:55:52 15 Dec 2018 L
Mikrl 7@9.85 MHz
Ref 23.5 dBm #Atten 38 dB 17.861 dBm
#Peak £ | PP o, e £
LDg n Lol el b iyt M S
10 ! R
dB/ - -
Offst
13.5 ] W’{"J \'
dB A———— I-JIML'W"-Q"“""U‘ M ““#fm'r‘-y-“.,,
Marker
-709.050000 MHz
Lafv [ 17.001 dBm
26 | |
Ml 52 | |
Center 710.08 MHz Span 28 MHz
thes BH 286 kHz #YBH 2 MH=z #5Sneep 2.56 ms (1681 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 %

8.9379 MH=z % dB -26.00 dB

Transmit Freq Error -12.712 kHz
®x dB Bandwidth 9.778 MH=z

5.4.24 LTE Occupied Bandwidth, Band17 mid channel (23790) BW=10MHz RB=50 16QAM 99% BW

% Agilent 16:57:38 15 Dec 2019 L
Mkrl 789.22 MHz
Ref 23.5 dBm #Atten 30 dB 16.644 dBm

#Peak
Al i n.mgml- i 'l.u..-.-_ui.h_:'“

Log e
18
dB/ / \
Offst l'-<—

>
%J%IS Mwww""‘"’f l‘l‘ww,wl-'h,n,.m.
‘Marker

-7/09.220000 MHz

Lgfv [ 16.644 dBm
28

Ml 52
Center 710,80 MHz Span 28 MHz
#Res BW 208 kHz #JBH 2 MHz #Sneep 2.56 ms (1601 pts)

Occupied Bandwidth Occ BH % Pur  99.00
8.9432 MHz x dB -26.00 B

Transmit Freq Error  -12.483 kHz
® dB Banduidth 9,843 MHz
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5.4.25 LTE Occupied Bandwidth, Band17 high channel (23790) BW=5MHz RB=25 QPSK 99% BW
5 Agilent 11:30:44 15 Dec 2016 L
Ref 23.5 dBm #Atten 38 dB
#Hwg
L :
Ty I 4
dB/ / \
oy ] -
dB J’ RF..
PRvg
188
H1 352
Center 713.408 MHz Span 18 MH=z
#Reg BH 200 kHz VEH 2 MHz #3weep 2.56 ms (1681 pts)
Occupied Bandwidth Occ BH % PWr  99.00 %
45378 MH=z x dB -26.00 dB

5.4.26

Transmit Freq Error -17.946 kHz

% dB Bandwidth 4.952 MHz*
LTE Occupied Bandwidth, Band17 high channel (23790) BW=5MHz RB=25 16QAM 99% BW
% Agilent 11:28:52 15 Dec 2010 L
Ref 23.5 dBm #Htten 30 dB
#Hvg
Log
l@ ¢(' - vm—uww
dB/ / Y
Offst
13.5 { \
dB wﬂ! \M
Center ' A
1713.4000000 MHz
FAvY
186
WL 52
Center 713.48 MHz Span 18 MHz
#Res BH 200 kHz VB 2 MHz #Sweep 2.56 ms (1601 pts)
Occupied Bandwidth Occ BH % Pur  99.00

45364 MHz % dB -26.00 dB

Transmit Freq Error  -17.854 kHz
¥ dB Bandwidth 4,969 MHz*
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5.4.27 LTE Occupied Bandwidth, Band4 low channel (19976) BW=5MHz RB=25 QPSK 99% BW

3% Agilent 11:35:17 15 Dec 2018 L
Ref 23.5 dBm #Atten 30 dB
#Hvg
Log
18 & R .
dB/ f/ ‘\\
0 fst
13.5
dB nJ ki

[N ST e JEnT T R
Center
11.712600000 GHz
PAwa
166
WL 52
Center 1.712 B0 GH=z Span 16 MHz
#Res BW 208 kHz VBH 2 MHz #3Sweep 2.56 ms (1681 pts)
Occupied Bandwidth Occ BH % PWr  99.00 ¥
45544 MHz ® B -26.00 4B

Transmit Freq Error 4,934 kHz

% dB Bandwidth 4,995 MHz*

5.4.28 LTE Occupied Bandwidth, Band4 low channel (19976) BW=5MHz RB=25 16QAM 99% BW

% Agilent 11:37:64 15 Dec 2016

Ref 23.5 dBm

#Atten 30 4B

L

#Avg

Log

16 P

4B/ /

Offst f

135
s °f

FRvg
168

W1 52

Center 1.712 68 GHz
#Res BH 200 kHz

Occupied Bandwidth

45473 MHz
Transmit Freq Error  2.347 kHz
% B Bandwidth 4,983 MHz*

VBH 2 MHz

Span 18 MHz

#Speep 2.56 ms (1601 pts)

Occ BH £ Pur
% dB
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5.4.29 LTE Occupied Bandwidth, Band4 mid channel (20175) BW=5MHz RB=25 QPSK 99% BW

4 Agilent 11:46:43 15 Dec 2016 L

Ref 23.5 dBm #Atten 30 dB

#Avag

Log > »

18 - 2

dB/ i |

Offst

dB w#!j k“uw
e s ——
Center M—
-1.732500000 GHz

PAwvy

166

H1 S2

Center 1.732 58 GHz Span 18 MHz

#Res BW 206 kHz YEKH 2 MHz #3weepn 2.56 ms (1601 pts)

Occupied Bandwidth

45561 MHz

Transmit Freq Error -1.823 kHz

% dB Bandwidth

4,986 MHz*

Occ BH % Pwr 99.88 ¥
® dB -26.80 4B

5.4.30 LTE Occupied Bandwidth, Band4 mid channel (20175) BW=5MHz RB=25 16QAM 99% BW
# Agilent 11:42:66 15 Dec 2016

Ref 23
#Avyg
Log
18
dB/
Offst
135
dB

PAvg
188
Wl 52

L

.3 dBm #Atten 30 dB
. M et A o -
/ \
- e
J \
IO —— fhm

Center 1.732 50 GHz
#Res BW 200 kHz

Occupied Bandvidth

45501 MHz

Transmit Freq Error  -2.896 kHz

% dB Bandwidth

4.988 MHz¥

VEH 2 MHz

Span 18 MHz
#5veep 2.56 ms (1681 pts)

Occ BH % Pur 99.088 %
% dB -26.00 dB
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5.4.31 LTE Occupied Bandwidth, Band4 mid channel (20175) BW=10MHz RB=50 QPSK 99% BW

¥ Agilent 11:51:37 15 Dec 2618 L

Ref 23.5 dBm #Atten 38 dB

#Avg

Log

1@ < ol

4B/ \

Offst \

135 — ra

dB ) A
‘Center mES
1.732500000 GHz

FAvg

16

Wl 352

Center 1.732 58 GHz Span 20 MHz

#Res BW 208 kHz VEW 2 MHz #5weep 2.56 ms (1601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 %

8.9457 MHz x dB -26.00 dB

Transmit Freq Error 5.728 kHz
¥ dB Bancwuidth 3,478 MHz*

5.4.32 LTE Occupied Bandwidth, Band4 mid channel (20175) BW=10MHz RB=50 16QAM 99% BW

- Agilent 11:53:29 15 Dec 2810 L

Ref 23.5 dBm #Atten 38 dB
#Hwg
Log

1@ £
dB/ [

Offst
135
dB >

<

A
1
\

..,._,,.;....mm""'wl' "m“-—ww

PRwvy
186
H1 §2
Center 1.732 58 GHz Span 2@ MHz
#Res BH 200 kHz VEH 2 MH=z #Sweep 2.56 ms (1601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
8.9510 MHz x dB  -26.00 db

Transmit Freq Error 2.962 kHz
% dB Bandwidth 9,497 MHz*
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5.4.33 LTE Occupied Bandwidth, Band4 high channel (20734) BW=5MHz RB=25 QPSK 99% BW

# Agilent 11:45:32 15 Dec 2618 L
Ref 23.5 dBm #Atten 36 dB
#Avg
Log
16 & - -
4B/ y
Offst
13.5 > J{ \R\:—
dB
MM ""-IWM
PAvg
168
Wl S2
Center 1.752 48 GHz Span 18 MHz
#Res BH 208 kHz YBH 2 MHz #Sweep 2.56 ms (1601 pts)
Occupied Bandwidth Occ BW % PWr  89.00 7
45496 MHz ® dB -26.08 dB

Transmit Freq Error  -6.851 kHz

¥ dB Banduidth 4,990 MHz*

5.4.34 LTE Occupied Bandwidth, Band4 high channel (20734) BW=5MHz RB=25 16QAM 99% BW

4 Agilent 11:46:44 15 Dec 2019

Ref 23.5 dBm

#Atten 30 dB

R T

#Avg

Log

16

4B/ /

Offst

135
4B )

PAvg
168

Wl 52

Center 1.752 40 GHz
tRes BH 286 kHz

Occupied Bandwidth

45471 MHz
Transmit Freq Error  -7.333 kHz
¥ dB Banduidth 4,985 MHz*

VEH 2 MHz

Span 10 MHz

#Syeep 2.56 ms (1601 pts)

Occ BH £ Pwr
X dB
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6 Out of Band Emissions at Antenna Terminals
FCC 22.901(d), 22.917, 24.238(a), 27.53(h)

Out of Band Emissions:

The mean power of emissions must be attenuated below the mean power of the
unmodulated carrier (P) on any frequency outside the frequency band by at least
(43 + 10 log P) dB. The out of band emission limit translates to a worst case absolute

limit of -13dBm in this case.

6.1 Test Procedure

The RF output of the transmitter was connected to a spectrum analyzer through a
calibrated coaxial cable. Sufficient scans were taken to show the out-of-band emissions,
if any, up to 10" harmonic. The EUT was scanned for spurious emissions from 1MHz to
20GHz with sufficient bandwidth and video resolution. Data plots are included. Multiple
sweeps were recorded in maximum hold mode using a peak detector to ensure that the

worst-case emissions were captured.

Test Setup
Control
Interface DUT =V ipectrum
nalyzer
Board 10dB
attenuator
DC Power
Supply
6.2 Test Equipment
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DATE
Control Computer TC Generic PC 100488 N/A
Wireless Test Set Rohde & Schwarz CMU200 110520 October 31, 2010
Wireless Test Set Rohde & Schwarz CMWS500 101532 May 10, 2010
Spectrum Analyzer | Agilent E4440A US41422168 November 26, 2010
DC Power Supply HP 6632A 3530A N/A
Interface Board Shop built ATEMux N/A N/A
Directional Coupler | Pasternack PE2209-10 N/A N/A
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| EQUIPMENT | MANUFACTURER | MODEL NO. | SERIAL NO. | CAL. DATE
6.3 Test Results
Refer to the following plots.
e Cellular Band
Plot Number Description
6.4.1-6.4.3 GMSK Mode, Low channel, 824.20 MHz
6.4.4—-6.4.6 GMSK Mode, Middle Channel, 836.6 MHz
6.4.7-6.4.9 GMSK Mode, High Channel, 848.8 MHz
6.4.10 — 6.4.12 8-PSK Mode, Low channel, 824.20 MHz
6.4.13 - 6.4.15 8-PSK Mode, Middle Channel, 836.6 MHz
6.4.16 - 6.4.18 8-PSK Mode, High Channel, 848.8 MHz
e PCS Band
Plot Number Description
6.4.19 - 6.4.21 GMSK Mode, Low Channel, 1850.2 MHz
6.4.22 — 6.4.24 GMSK Mode, Middle Channel, 1880.0 MHz
6.4.25-6.4.27 GMSK Mode, High Channel, 1909.8 MHz
6.4.28 — 6.4.30 8-PSK, Mode, Low Channel, 1850.2 MHz
6.4.31 -6.4.33 8-PSK Mode, Middle Channel, 1880.0 MHz
6.4.34 — 6.4.36 8-PSK Mode, High Channel, 1909.8 MHz

e UMTS Cellular Band

Plot Number Description

6.4.37 - 6.4.39 WCDMA Mode, Low Channel, 826.4 MHz
6.4.40 - 6.4.42 WCDMA Mode, Middle Channel, 836.4 MHz
6.4.43 — 6.4.45 WCDMA Mode, High Channel, 846.6 MHz

e UMTS PCS Band

Plot Number Description

6.4.46 — 6.4.48 WCDMA Mode, Low Channel, 1852.4 MHz
6.4.49 - 6.4.51 WCDMA Mode, Middle Channel, 1880.0 MHz
6.4.52 - 6.4.54 WCDMA Mode, High Channel, 1907.6 MHz

e LTEBand 17 ((5MHz &10MHz BW, 25RB &50 RB, QPSK&16-QAM))

Plot Number Description

6.4.55-6.4.60 LTE Mode, Low channel, 706.6MHz, 5MHz, QPSK&16-QAM
6.4.61-6.4.68 | LTE Mode, Mid channel, 710.0MHz, 5MHz&10MHz, QPSK&16-QAM
6.4.69-6.4.74 LTE Mode, high channel, 713.4MHz, 5MHz, QPSK&16-QAM
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e LTE Band4 (5MHz &10MHz BW, 25RB &50 RB, QPSK&16-QAM)
Plot Number Description
6.4.75-6.4.82 | LTE Mode, Low channel, 1712.6MHz&1715.1MHz,5MHz&10MHz, QPSK&16-QAM
6.4.83-6.4.90 LTE Mode, Mid channel, 1732.5MHz, 5SMHz&10MHz, QPSK&16-QAM
6.4.91-6.4.98 | LTE Mode, high channel, 1749.9MHz&1752.4MHz, 5SMHz&10MHz, QPSK&16-QAM

The plots below show that the conducted emission limits requirements are met.

6.4 Test Plots

Plot 6.4.1) Out of Band Emissions at Antenna Terminals

GMSK, Low channel, 824.200 MHz, 1 MHz to 1 GHz
# Agilent 14:49:17 14 Dec 2018 L
Mkrl 823.9 MHz

Ref 34 dBm #Atten 36 dB o 33.33 dBm
Peak |

Log
14
dB/ DC Coupled

Offst
18.5
dB

O |Marker
4 |823.900000 MHz
LsAv | 33.83 dBm

Start 1.0 MHz Stop 1600 @ GHz
#Res BH 180 kHz #\UBH 1680 kHz #Sweep 280 ms (1601 pts)
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Plot 6.4.2) Out of Band Emissions at Antenna Terminals
GMSK, Low channel, 824.200 MHz, TX signal +/ 20 MHz

¥ Agilent 14:54:11 14 Dec 2610

Mkrl 82422 MHz
Ref 36 dBm #Atten 36 dB 33.51 dBm
Peak o
Log
16
dB/
Offst
16.5
dB

Marker
dEn [824.220000 MH=
Lafiv + 33.51 dBm

£(fn
FTun
oy

Swp W PO ST | 0 PO N WY IDP"| P O PRV T l"l.u.... FTTRR TRY NPT WPy .

Center 824.28 MHz Span 48 MHz
#Res BH 188 kHz #JBH 166 kHz #3weep 200 ms (1601 prs)

The strong emission shown in each case is the carrier signal.
Plot 6.4.3) Out of Band Emissions at Antenna Terminals
GMSK, Low channel, 824.200 MHz, 1 GHz to 20 GHz

% Agilent 14:86:00 14 Dec 2018 L

Mkr2 247 GHz
Eef 30.5 dBm Atten 38 dB -33.29 dBm
Peak
Log
16
dB/
0ff5t
18.5
dB

Ol 5 5 |Marker
dBm [ 2.470000000 GHz
Lafiv |-33.29 dBm

MLos2| L

53 FC
£f T e, o ”/\' _ et .y

FTun
Swp

Start 1.08 GHz Stop 20.08 GHz
#Res BW 1 MHz #YBH 1 MHz #Sweep 208 ms (1601 pts)

Cellular Harmonics for | Level (dBm)
Ch. 128 (824.2 MHz)

Second -34.73 dBm
Third -33.29 dBm
Others
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Plot 6.4.4) Out of Band Emissions at Antenna Terminals

GMSK, Mid Channel, 836.6 MHz, 1 MHz to 1 GHz
3 Agilent 14:49:42 14 Dec 2618 L
Mkrl $36.4 MHz

Ref 34 dBm #Atten 36 dB 33.61 dBm
Peak
Log
1@

dB/ DC Coupled
Offst
18.5

bl Marker
dEm 1 836.400000 MHz
Lgrv | 33.61 dBm

SLII TE VRN IEYRRIRY ¥ AR T Arsabarpmeonpimn = gy

Start 1.6 MHz Stop 1.060 © GHz
#Res BH 166 kHz #\BH 166 kHz #5Sweep 208 ms (1601 pts)

Plot 6.4.5) Out of Band Emissions at Antenna Terminals
GMSK, Mid Channel, 836.6 MHz, TX signal +/- 20 MHz

5 Agilent 14:54:46 14 Dec 2018 L

Mkrl £36.52 MHz
Ref 36 dBm #Atten 36 dB 33.85 dBm
Peak "ﬁ
Log
18

£f):
FTun .

Swp FRSSTARNETE NTIRSMRCR RETVREN T (0 TS J'(I WW Lt ion L 1;.._1‘._'.!:1".1_1
Center 536.48 MHz Span 48 MHz
#Res BH 188 kHz #\BH 188 kHz #Syeep 200 ms (1601 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.6) Out of Band Emissions at Antenna Terminals
GMSK, Mid Channel, 836.6 MHz, 1 GHz to 20 GHz

e Agilent 14:06:59 14 Dec 2016 L

Mkrz 2.51 GHz
Ref 38.5 dBm Atten 38 dB -34.65 dBm
Feak
Log
18
dB/
Dffst
18.5
dB

Dl
ey Marker

dm [2.510000000 GHz
LoAv |—=34.65 dBm

M1 52 "
33 FCl L &
ARl ¢
£0f
FTun
Swp

Start 1.88 GHz Stop 20.88 GHz
#Res BH 1 MHz #\BH 1 MHz #3neep 200 ms (1681 pts)

Cellular Harmonics for | Level (dBm)
Ch. 190 (836.6 MHz)

Second -35.74 dBm
Third -34.65 dBm
Others
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Plot 6.4.7) Out of Band Emissions at Antenna Terminals
GMSK, High Channel, 848.8 MHz, 1 MHz to 1 GHz

1 Agilent 14:50:85 14 Dec 2818

Ref 34 dBm #Atten 36 dB

L

Mkrl 843.9 MHz

33.98 dBm

Peak
Log

1@
dB/
Offst

DC Coupled

18.5
dB

DI
Dl 5 o |Marker

dem [848.900000 MHz

Lafv [ 33.98 dBm

M1 S2

33 FC
AA

£t
FTun

ST TTPERYR RS TIPIETIVE 7T R T

|
=

T
4

'Y YR Y Y
L deads 'y |

Start 1.8 MHz
#Res BH 168 kHz

#YBW 188 kHz

Stop 1.906 @ GHz

#Sweepn 200 ms (1661 pts)

Plot 6.4.8) Out of Band Emissions at Antenna Terminals

GMSK, High Channel, 848.8 MHz, TX signal +/- 20 MHz

2% Agilent 14:55:15 14 Dec 2010

Ref 36 dBm #Atten 36 dB

Mkrl 848.85 MHz

33.868 dBm

Peak
Log

14
dB/

Offst
16.5
dB

ol Marker

4Bn | 848.850000 MH=z
LoAv | 33.860 dBm

e,

€
2

L Ty S hali il L e
SR NE LRI .

(TR NPPWSTORa | T
el

Center 843,88 MHz
#Res BH 186 kHz

#VBH 188 kHz

Span 48 MHz

#Sneep 200 ms (1661 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.9) Out of Band Emissions at Antenna Terminals

GMSK, High Channel, 848.8 MHz, 1 GHz to 20 GHz

4 Agilent 14:03:03 14 Dec 2010 L

Mkro 2.54 GHz
Ref 3.5 dBnm Atten 38 dB -35.43 dBnm
Peak
Log
16
dB/
0ffst
10.5
dB

DI
Vs Marker

dBn |2.540000000 GHz
LgAv |=35.43 dBm

M1 52
S3FCl ¢ 2

HER |
OO Y ST e Ry R
FTun
Swp

Start 1.88 GHz Stop 20,08 GHz
#Res BH 1 MHz #YBH 1 MHz #Sneep 208 ms (1681 pts)

Cellular Harmonics for | Level (dBm)
Ch. 251 (848.8 MHz)

Second -36.27 dBm
Third -35.43 dBm
Others
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Plot 6.4.10) Out of Band Emissions at Antenna Terminals

8-PSK, Low channel, 824.200 MHz, 1 MHz to 1 GHz

- Agilent 14:51:41 14 Dec 2618 L

Ref 34 dBm #Atten 36 dB

Mkrl 823.9 MHz
28.32 dBm

Peak
Log

Lo

16
dE/

bDC

Coupled

Dffst
18.5
dB

Dl
Vg Marker

dn [823.900000 MHz

LeAv [ 28.32 dBm

M1 S2

53 FC
AR

£
FTun

n
bl Ji o T Y] WY T T
LI TPV KPPPR PP YRR AT I ST MY A

Start 1.8 MHz

Plot 6.4.11) Out of Band Emissions at Antenna Terminals

Stop 1,006 @ GHz
#Res BH 168 kHz #\BH 188 kHz #Sweep 280 ms (1601 pts)

8-PSK, Low channel, 824.200 MHz, TX signal +/- 20 MHz

3 Agilent 14:58:29 14 Dec 2018 L

Ref 36 dBm #Atten 36 dB

Mkrl &24.18 MHz
29.81 dBm

Feak 1
Log

19
dB/

Offst
18.5
dB

o]
U e Marker

dsm |824.180000 MHz

Lofv | 29.81 dBm

Ml Sz \

53 FC
AA

£
FTun

Swp

1k
w
IS T A—— L L L

wwwww

Center 824.26 MHz

Span

48 MHz

#Res BH 106 kHz #UBH 180 kHz #3weep 200 ms (1681 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.12) Out of Band Emissions at Antenna Terminals
8-PSK, Low channel, 824.200 MHz, 1 GHz to 20 GHz

# Agilent 14:15:59 14 Dec 2010 L

Mkr3 7.42 GHz
Ref 30.5 dBm Atten 30 dB -34.42 dBm
Feak
Log
10
dB/
Offst
10.5
dB

1]
s Marker

den [7.420000000 GHz
Lofv |=34.42 dBm

M1 52

53 FC “ﬂ\
S : P B At Ao s
£ MMM.._ o T bt bt i et o)

FTun
Swp

Start 1.88 GHz Stop 20.88 GHz
#fes BH 1 MHz #YBH 1 MHz #Sweep 200 ms (1601 prs)

Cellular Harmonics for | Level (dBm)
Ch. 128 (824.2 MHz)

Second <-40 dBm
Third <-40 dBm
Others
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Plot 6.4.13) Out of Band Emissions at Antenna Terminals
8-PSK, Mid Channel, 836.6 MHz, 1 MHz to 1 GHz

3 Agilent 14:51:16 14 Dec 2618

Ref 34 dBm #Atten 36 dB

L

Mkrl £36.4 MHz
27.61 dBm

Peak
Log

i
<&

1a

Dc

Coupled

O |Marker

dem | 836.400000 MHz

LeAv [ 27.61 dBm

Start 1.8 MHz
#Res BH 108 kHz

#YBH 106 kHz

Stop 1.8
#Sweep 200 ms (1601 pts)

Plot 6.4.14) Out of Band Emissions at Antenna Terminals
8-PSK, Mid Channel, 836.6 MHz, TX signal +/- 20 MHz

¥ Agilent 14:57:56 14 Dec 2010

Ref 36 dBm #Atten 36 dB

B B GHz

Mkrl 336.62 MHz

29,

56 dBm

Peak
Log
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dB/
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dBm
LgRy
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fh b s AR b
AL M e

o
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Center 836.68 MHz
#Res BHW 160 kHz

#WBK 188 kHz

Span

48 MHz

#Sweep 200 ms (16601 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.15) Out of Band Emissions at Antenna Terminals
8-PSK, Mid Channel, 836.6 MHz, 1 GHz to 20 GHz
# Agilent 14:17:50 14 Dec 2016 L
Mkr2 1.67 GHz
Ref 36.5 dBm Atten 30 dB -40.03 dBm
Feak
Log
16
dB/
Offst

18.5
dB

o]
Vg Marker

¢én [1.670000000 GHz
Lofv {-40.03 dBm

M1 52
53 FC ¢
AA
£(f:
FTun
Swp

O o

Start 1.88 GHz Stop 20,80 GHz
#Res BH 1 MHz #JBH 1 MHz #Sweep 200 ms (1681 pts)

Cellular Harmonics for | Level (dBm)
Ch. 190 (836.6 MHz)

Second <-40 dBm
Third <-40 dBm
Others
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Plot 6.4.16) Out of Band Emissions at Antenna Terminals
8-PSK, High Channel, 848.8 MHz, 1 MHz to 1 GHz
¥ Agilent 14:50:48 14 Dec 2010 L
Mkrl 848.9 MHz
Ref 34 dBm #fiten 36 dB 28.39 dBrm
Peak o
Log
18
dB/ DC Coupled

LU (YW RSN TR IR I SRS TP TR R L Y LS T Y YT

Start 1.8 MHz Stop 1.808 @ GHz
#Res BW 188 kHz #\BH 1688 kHz #Sweep 208 ms (1681 pts)

Plot 6.4.17) Out of Band Emissions at Antenna Terminals
8-PSK, High Channel, 848.8 MHz, TX signal +/- 20 MHz

¥ Agilent 14:56:01 14 Dec 2010 L

Mkrl 84885 MHz
Ref 36 dBm #Atten 36 dB 28.47 dBm
Peak
Log
16
dB/
Offst
18.5
dB

£
FTun "
SWD IRV SRRV TR BN POV [TRT g i Mﬂfﬁ}éﬁn ot _l'Nl_‘ foahet lm‘I "

PR iy Lk L

Center 843,80 MHz Span 48 MHz
#Res BH 180 kHz #\UBW 188 kHz #3weep 208 ms (1601 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.18) Out of Band Emissions at Antenna Terminals
8-PSK, High Channel, 848.8 MHz, 1 GHz to 20 GHz

3 Agilent 14:20:01 14 Dec 2010 L

Mkr2 1.7 GHz
Ref 30.5 dBm Atten 30 dB -39.97 dBm
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Log
16
dB/
Offst

18.5
dB

i
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FTun
Swp
Start 1.88 GHz Stop 20.80 GHz
#Res BH 1 MHz #JBH 1 MHz #Sweep 200 ms (1681 pts)

Cellular Harmonics for | Level (dBm)
Ch. 251 (848.8 MHz)

Second -39.97 dBm
Third <-40 dBm
Others
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Plot 6.4.19) Out of Band Emissions at Antenna Terminals

GMSK, Low channel, 1850.2 MHz, 1 MHz to 1 GHz
5 Agilent 14:42:33 14 Dec 2018

Ref 30.5 dBm
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L
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st m.'g.‘m_ I__.|xl| n
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Start 1.8 MHz
#Res BH 108 kHz

#UBW 188 kHz

Stop 1.8
#Sweep 280 ms (1601 pts)

Plot 6.4.20) Out of Band Emissions at Antenna Terminals
GMSK, Low channel, 1850.2 MHz, TX signal +/- 20 MHz

# Agilent 15:08:26 14 Dec 2018

Ref 36 dBm

#Atten 36 dB

L
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29.35 dBm
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Center 1,858 20 GHz

#Res BH 188 kHz

#YBH 188 kHz

The strong emission shown is the carrier signal.
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Plot 6.4.21) Out of Band Emissions at Antenna Terminals

GMSK, Low channel, 1850.2 MHz, 1 GHz to 20 GHz

% Aglent 14:25:25 14 Dec 2010 L
Mkrl 1.70 GHz

Ref 30.5 dBm Atten 30 dB -37.67 dBm
Peak
Log
19
dB/
Dffst
18.5
dB
D, 5 [Marker
4 [1.700000000 GHz
Lofv |~37.67 dBm
M1 S2
53 FC| 4 JE’,\‘

HH l L, | m!ﬁ!ﬁ! bl !M&.ﬂwﬂ
£ JWJ“W&““M._#.SWM " T T
FTun
Swp

Start 1.80 GHz

The strong emission shown is the carrier signal.

Stop 28,08 GHz
#Res BH 1 MHz #BH 1 MHz #3weep 200 ms (1661 pts)

Plot 6.4.22) Out of Band Emissions at Antenna Terminals
GMSK, Middle channel, 1880.0 MHz, 1 MHz to 1 GHz

% Agilent 14:43:18 14 Dec 2016 L

Ref 38.5 dBm Atten 38 dB

Mkrl 451.8 MHz
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Start 1.8 MHz

Stop 1.8

8 0 GHz

#Res BH 186 kHz #JBH 108 kHz #5Sweepn 200 ms (1601 pts)
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Plot 6.4.23) Out of Band Emissions at Antenna Terminals

GMSK, Middle channel, 1880.0 MHz, TX signal +/- 20 MHz

3 Agilent 15:00:56 14 Dec 2010 L

Mkrl 1.880 85 GHz
Ref 36 dBm #fitten 36 dB 29.47 dBn
Feak
Log
10
dB/
Offst
10.5
dB

-13.8
dBm

LaAw

M1 52
$3 FC
AR

£0H
FTun
Swp L L e T e SR ST R

Center 1,830 08 GHz Span 40 MHz
#Res B 180 kHz #\UBH 108 kHz #Sweep 200 ms (1601 pts)

The strong emission shown is the carrier signal.

Plot 6.4.24) Out of Band Emissions at Antenna Terminals

GMSK, Middle channel, 1880.0 MHz, 1 GHz to 20 GHz

s Agilent 14:26:46 14 Dec 2618 L

Mkrd 1.73 GHz
Ref 38.5 dBm Atten 30 dB -36.42 dBm
Peak
Log
18
dB/
Offst
165
dB

I

T
—

R

L I R bt
£0): ST —— ek e

Start 1.80 GHz Stop 20.80 GHz
#Res BH 1 MHz #YBW 1 MHz #5weepn 200 ms (1681 pts)

The strong emission shown is the carrier signal.
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Plot 6.4.25) Out of Band Emissions at Antenna Terminals
GMSK, High channel, 1909.8 MHz, 1 MHz to 1 GHz
% Agilent 14:43:51 14 Dec 2018 L
Mkrl 463.8 MHz
Ref 30.5 dBm Atten 30 dB -51.37 dBm
Feak
Log
10
dB/ OC Coupled
Offst
18.5
dB

FTun 1
o ol b
sl P byre ol B b ’Mﬁ%mmﬁmnh- N PRI LS

Start 1.8 MHz Stop 1089 @ GHz
#Res BH 100 kHz #WBH 100 kHz #Sweep 200 ms (1601 pts)

Plot 6.4.26) Out of Band Emissions at Antenna Terminals

GMSK, High channel, 1909.8 MHz, TX signal +/ 20 MHz

¥ Agilent 15:91:32 14 Dec 2018

Mkrl 1.989 85 GHz
Ref 36 dBm #Atten 36 dB 29.55 dBm
Peak
Log
18
dB/
Offst
18.5
dB

ol Marker
4Bn | 1.909850000 GH=
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E£(fx
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M
Swp et O AT | (A MMMW“‘I L
n R S BT A e T

Center 1.909 88 GHz Span 46 MHz
#Res BH 106 kHz #BH 168 kHz #Sweep 208 ms (1601 pts)

The strong emission shown is the carrier signal.
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Plot 6.4.27) Out of Band Emissions at Antenna Terminals

GMSK, High channel, 1909.8 MHz, 1 GHz to 20 GHz
- Agilent 14:28:36 14 Dec 2016 L

Mkr2 3.87 GHz
Ref 38.5 dBm Atten 38 dB -38.89 dBm
Peak
Log
16
dB/
Offst
18.5
dB
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ﬂﬂ_ ) byt [ T I P
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Swp
Start 1.88 GHz Stop 20.08 GHz
#Res BH 1 MHz #YBH 1 MHz #Sweep 208 ms (1601 pts)

The strong emission shown is the carrier signal.

Plot 6.4.28) Out of Band Emissions at Antenna Terminals

8-PSK, Low channel, 1850.2 MHz, 1 MHz to 1 GHz
% Aglent 14:46:14 14 Dec 2018 L

Mkrl 710.3 MHz
Ref 30.5 dBm Atten 30 dB -51.39 dBm
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Log
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Start 1.8 MHz Stop 1,806 @ GHz
#Res BW 100 kHz #\UBKW 106 kHz #Sweep 200 ms (1601 pts)
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Plot 6.4.29) Out of Band Emissions at Antenna Terminals

8-PSK, Low channel, 1850.2 MHz, TX signal +/ 20 MHz

% Agilent 15:63:12 14 Dec 2018

Mkrl 1.856 26 GHz
Ref 36 dBm #Atten 36 dB 27.63 dBm
Peak T
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dB/
Offst
18.5
dB
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Center 1.850 28 GHz Span 48 MHz
#REes BH 186 kHz #YBH 186 kHz #3uesp 200 ms (1681 pts)

The strong emission shown is the carrier signal.

Plot 6.4.30) Out of Band Emissions at Antenna Terminals

8-PSK, Low channel, 1850.2 MHz, 1 GHz to 20 GHz

# Agilent 14:32:35 14 Dec 2010 L

Mkrl 5.55 GHz
Ref 30.5 dBm Atten 30 dB -41.39 dBm
Peak
Log
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dB/
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FTun
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Start 1.00 GHz Stop 20.00 GHz
#Res BH 1 MHz #VBH 1 MHz #5weep 200 ms (1681 pts)

The strong emission shown is the carrier signal.
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Plot 6.4.31) Out of Band Emissions at Antenna Terminals

8-PSK, Middle channel, 1880.0 MHz, 1 MHz to 1 GHz
# Agilent 14:45:48 14 Dec 2010 L

Mkrl 133.3 MHz

Ref 38.3 dBm Atten 36 dB

-21.75 dBm

Peak
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16
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o [raanish JL‘-.ji-..“ o o e o b At SHUAL P e A A i

Start 1.8 MHz Stop 1,808 @ GHz
#Res BH 188 kHz #\BEH 1688 kHz #3yeep 200 ms (16E1 pts)

Plot 6.4.32) Out of Band Emissions at Antenna Terminals

8-PSK, Middle channel, 1880.0 MHz, TX signal +/- 20 MHz

% Agilent 15:62:44 14 Dec 2619 L

Mkrl 1.388 80 GHz

Ref 36 dBm #Atten 36 dB

27.44 dBm
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dB&/

Dffst
18.5
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Span 48 MHz

#Res BW 180 kHz #UBH 166 kH= #Sweepn 200 ms (1601 pts)

The strong emission shown is the carrier signal.
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Plot 6.4.33) Out of Band Emissions at Antenna Terminals
8-PSK, Middle channel, 1880.0 MHz, 1 GHz to 20 GHz

¥ Agilent 14:31:28 14 Dec 2018 L

Mkr2 3.76 GHz
Ref 30.5 dBm Atten 368 dB -41.83 dBm
Peak G
Loa
14
dB/
Offst
18.5
dB
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dBn | 3.760000000 GHz
Lofv |—41.03 dBm

Start 1.08 GHz Stop 20.08 GHz
#Res BH 1 MHz #YBH 1 MHz #5weep 200 ms (1681 pts)

The strong emission shown is the carrier signal.

Plot 6.4.34) Out of Band Emissions at Antenna Terminals

8-PSK, High channel, 1909.8 MHz, 1 MHz to 1 GHz

¥ Agilent 14:45:19 14 Dec 2018 L

Mkrl 1533 MHz
Ref 30.5 dBm Atten 30 dB -50.32 dBm
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Start 1.0 MHz Stop 1.080 6 GHz
#Res BH 106 kHz #\UBH 180 kHz #5weep 200 ms (1601 pts)
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Plot 6.4.35) Out of Band Emissions at Antenna Terminals

8-PSK, High channel, 1909.8 MHz, TX signal +/ 20 MHz

- Agilent 15:82:16 14 Dec 2010
Mkrl 1.989 83 GHz

Ref 36 dBm #Atten 36 dB 29.94 dBm
Peak 1
Lo
1@9 f
!
Offst
18.5
dB
Ol o |Marker
dem [1.909880000 GHz
LoAv | 29.94 dBm
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£
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Swp RPN SO Y | Y oo l..'ta.!u_ I LIMMN.L. L IR IFAPN ENTT ST PRI
Center 1.999 80 GHz Span 48 MHz
#Res BH 160 kHz #\YBH 160 kHz #5neep 200 ms (1601 pts)

The strong emission shown is the carrier signal.

Plot 6.4.36) Out of Band Emissions at Antenna Terminals

8-PSK, High channel, 1909.8 MHz, 1 GHz to 20 GHz
% Agilent 14:30:89 14 Dec 2016 L

Ref 30.5 dEm Atten 38 dB
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#Res BW 1 MHz #YBH 1 MHz #Sweep 208 ms (1601 pts)

The strong emission shown is the carrier signal.
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Plot 6.4.37) Out of Band Emissions at Antenna Terminals

WCDMA, Low channel, 826.4 MHz, 1 MHz to 1 GHz

# Agilent 12:60:45 14 Dec 2010 L

Ref 30.5 dBm Atten 38 dB

Peak
Log
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dB/

AC Coupled: unspecifiea below 26 MHz

Dffst
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1.000000000 MHz

A ll | [T oY
LV W

Start 1.8 MHz

#Res BW 108 kHz #/BH 180 kHz

Plot 6.4.38) Out of Band Emissions at Antenna Terminals

Stop 1.008 B GHz

#Sweep 200 ms (1681 pts)

WCDMA, Low channel, 826.4 MHz, TX signal +/- 20 MHz

% Agilent 13:26:08 14 Dec 2016 L
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#Res BH 100 kHz #/BH 100 kHz

Span 48 MHz

#3weep 200 ms (1601 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.39) Out of Band Emissions at Antenna Terminals
WCDMA, Low channel, 826.4 MHz, 1 GHz to 20 GHz
% Agilent 13:54:16 14 Dec 2010 L
Mkrl 1.65 GHz
Ref 36.5 dBri Atten 30 dB -41.24 dBm
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#Res BH 1 MHz #\EBH 1 MHz #Sweep 200 ms (16@1 pts)

Cellular Harmonics for | Level (dBm)
Ch. 4132 (826.4 MHz)

Second <-40 dBm
Third <-40 dBm
Others
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Plot 6.4.40) Out of Band Emissions at Antenna Terminals

WCDMA, Middle channel, 836.4 MHz, 1 MHz to 1 GHz

W Agilent 12:81:28 14 Dec 2010 L
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Start 1.8 MHz
#Res BW 108 kHz

Stop 18686 @ GHz

#JEH 108 kHz #Sweep 200 ms (16801 pts)

Plot 6.4.41) Out of Band Emissions at Antenna Terminals
WCDMA, Middle channel, 836.4 MHz, TX signal +/- 20 MHz

W Agilent 13:26:57 14 Dec 2016 L

Mkrl 34@8.78 MHz
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The strong emission shown in each case is the carrier signal.
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Span 40 MHz

#Speep 200 ms (1601 pts)
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Plot 6.4.42) Out of Band Emissions at Antenna Terminals

WCDMA, Middle channel, 836.4 MHz, 1 GHz to 20 GHz
45 Agilent 13:52:48 14 Dec 2014 L
Mkrl 1.68 GHz
Ref 38.5 dBm Atten 39 dB ~40.27 dBm
Peak
Log
16

1
D T e e e e i T e

Start 1.08 GHz Stop 20.00 GHz
#Res BH 1 MHz #\BH 1 MHz #Sneep 200 ms (1601 pts)

Cellular Harmonics for | Level (dBm)
Ch. 4182 (836.4 MHz)

Second -40.27 dBm
Third
Others
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Plot 6.4.43) Out of Band Emissions at Antenna Terminals
WCDMA, High Channel, 846.6 MHz, 1 MHz to 1 GHz
3 Agilent 12:01:59 14 Dec 2010 L

Ref 36.5 dBm Atten 30 dB

Peak
Log

18

dB/ AC Coupled: unspecified below 26 MHz

Ll i T

L b LNH
s Ll A o S A P By, Fdho e i "MMMH b

Start 1.8 MHz Stop 1.888 6 GHz
#Res BW 108 kHz #YEW 188 kHz #Sweepn 208 ms (16081 pts)

Plot 6.4.44) Out of Band Emissions at Antenna Terminals

WCDMA, High Channel, 846.6 MHz, TX signal +/- 20 MHz

¥ Agilent 13:27:56 14 Dec 2010 L
Mkrl 856.28 MHz
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The strong emission shown in each case is the carrier signal.
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Plot 6.4.45) Out of Band Emissions at Antenna Terminals

WCDMA, High Channel, 846.6 MHz, 1 GHz to 20 GHz

# Agilent 13:51:29 14 Dec 2010 L
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Second <-40 dBm
Third <-40 dBm
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Plot 6.4.46) Out of Band Emissions at Antenna Terminals
WCDMA, Low channel, 1852.4 MHz, 1 MHz to 1 GHz

% Agilent 13:15:19 14 Dec 2618
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Stop 1.086 6 GHz
#Sweep 200 ms (1601 pts)

Plot 6.4.47) Out of Band Emissions at Antenna Terminals
WCDMA, Low channel, 1852.4 MHz, TX signal +/- 20 MHz
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Ref 38.5 dBm Atten 38 dB

L
Mkrl 1.849 08 GHz
-29.33 dBm

Feak

r,d.»

Marker

'1.849000000 GHz

f
|
|

1-25.33 dBm

£

M.ﬁ“‘-“

A

T

R Lot

Center 1.352 4
#Res BH 108 kHz

GHz
#JBH 108 kHz
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Plot 6.4.48) Out of Band Emissions at Antenna Terminals
WCDMA, Low channel, 1852.4 MHz, 1 GHz to 20 GHz

& Agilent 13:46:25 14 Dec 2018

Ret 38.5 dBm Atten 38 dB

L
Mkrl 3.77 GHz
-35.51 dBm

Peak
Log

18
dB/

Dffst
18.5
dB

Dl
Dlas Marker

den | 3.770000000 GHz
Lofv |=35.51 dBm

ML 2

53 FC
AA

Ledoy

£0f
FTun

Swp

Start 1.0 GHz
#Res BH 1 MHz

The strong emission shown is the carrier signal.

#YBH 1 MHz

Stop 20.80 GHz
#Sweep 200 ms (1601 pts)

Ch. 9262 (1852.4 MHz)

PCS Harmonics for Level (dBm)

Third
Others

Second -35.51 dBm
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Plot 6.4.49) Out of Band Emissions at Antenna Terminals
WCDMA, Middle channel, 1880 MHz, 1 MHz to 1 GHz

# Agilent 13:16:03 14 Dec 2018

Ref 36.5 dBm Atten 38 dB

L
Mkrl 577.9 MHz
-51.63 dBm

Feak
Log

18
dB/

AC Coupled:

unspecified below 26 MHz

Offst
18.5
dB

ol |Marker

=" [577.900000 MHz

dBm
1-51.63 dBm

LgRy

Ml 52

53 FC
AA

£0£):
FTun

Tofr

Swp

A, Al
Rl sy

k3

Start 1.8 MHz

#Res BW 106 kHz #YBH 106 kHz

Stop 1.868 & GHz
#Sweep 200 ms (1601 pts)

Plot 6.4.50) Out of Band Emissions at Antenna Terminals
WCDMA, Middle channel, 1880 MHz, TX 5|gnal +/- 20 MHz

# Agilent 13:31:38 14 Dec 2010

Ref 38.5 dBm Atten 38 dB

Mkrl 1.876 58 GHz
-28.81 dBm

Peak
Log

1a

dB/ o

Dffst
18.5 / \
dB

0l

P Marker

1876580000 GHz

dBm

O

-20.01 dBm

Lafy

kS
<

ML 52

53 FC
AR

£0fn
FTun

AW

Swp

R

R

Center 1.3530 @
#Res BH 180 kHz

GHz
#YBW 188 kHz
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Plot 6.4.51) Out of Band Emissions at Antenna Terminals

WCDMA, Middle channel, 1880 MHz, 1 GHz to 20 GHz

% Agilent 13:47:38 14 Dec 2019

Ref 38.5 dBm

Arten 38 dB

L

Mkrl 3.71 GHz
-37.34 dBm

Feak
Log

18
dB/

Offst
18.5
dB

=D
T
or

Start 180 GHz
#Res BH 1 MHz

The strong emission shown is the carrier signal.

#/BH 1 MHz

Stop 28.89 GHz
#5weap 200 ms (16B1 pts)

Ch. 9400 (1880.0 MHz)

PCS Harmonics for Level (dBm)

Third
Others

Second -37.43 dBm
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Plot 6.4.52) Out of Band Emissions at Antenna Terminals
WCDMA, High channel, 1907.6 MHz, 1 MHz to 1 GHz

25 Agilent 13:16:32 14 Dec 2018

Ref 38.5 dBm Atten 30 dB

L
Mkrl 2.2 MHz
-51.12 dBm

Peak
Log

18
dB/

AC Coupled: unspecitied below 20 MHz

Offst
18.5
ol

o |Marker

d¢Bm [2.200008 MHz

Lafv 1-51.12 dBm

Start 1.8 MHz
#Res BH 188 kHz

#UBH 108 kHz

Stop 1.0688 0 GHz
#Sweep 208 ms (1681 pts)

Plot 6.4.53) Out of Band Emissions at Antenna Terminals
WCDMA, High channel, 1907.6 MHz, TX signal +/- 20 MHz
L

3% Agilent 13:32:35 14 Dec 2810

Ref 30.3 dBm Atten 30 dB

Mkrl 1.984 58 GHz
-20.12 dBm

Peak
Log

18
dB/
Offst

18.5
dB

O (Marker

¢ [1.904580000 GHz

Lofv |-20.12 dBm

1

A
HR
HE
| |

M“\U

"

M1 S2 M
$3 FC
AR i
£0f
FTun WW k\w_
Swp Wmau..';..i i
Center 1,987 66 GHz Span 48 MHz

#Res BH 180 kHz

#UBK 100 kHz

#Sweep 200 ms (1601 pts)
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Plot 6.4.54) Out of Band Emissions at Antenna Terminals
WCDMA, High channel, 1907.6 MHz, 1 GHz to 20 GHz

% Agilent 13:48:28 14 Dec 2016

Ref 38.5 dBEm Atten 30 dB

L

Mkrl 3.81 GHz
-34.42 dBm

Peak
Log

16
dB/
Offst

18,5
dB

Marker

dBm | 3.810000000 GHz
LoAv |-34.42 dBm

53 FC >

Start 1.88 GHz
#Res BH 1 MHz

The strong emission shown is the carrier signal.

#YBH 1 MHz

Stop 20.88 GHz
#3weepn 200 ms (1681 prs)

Ch. 9538 (1907.6 MHz)

PCS Harmonics for Level (dBm)

Second -34.42
Third
Others

dBm
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Plot 6.4.55) Out of Band Emissions at Antenna Terminals

LTE, Low channel, 706.6 MHz, 5SMHz BW, 25RB, QPSK, 30MHz to 1 GHz

w5 Agilent 10:23:33 17 Dec 2018 L

Mkrl 7885 MHz
Ref 24.5 dBm #tten 30 dB 23.21 dBm
#Peak ¥
Log
1@
dB/
Offst
13.5
dB

TN | N A

Start 38.8 MHz Stop 1.8688 @ GHz
#Res BW 1 MHz #BH 1 MHz #3weep 108 ms (20081 prs)

The strong emission shown in each case is the carrier signal.

Plot 6.4.56) Out of Band Emissions at Antenna Terminals

LTE, Low channel, 706.6 MHz, 5SMHz BW, 25RB, 16-QAM, 30MHz to 1 GHz

% Agilent 11:81:08 17 Dec 2610 L

Mkrl 785.6 MHz
Ref 24.5 dBm #Atten 30 dB 24.82 dBm
#Peak
Log
16
dB/
Offst
135
dB

ST 4%

CE 3o [T AR PN PR Uy R S|

Start 38.8 MHz Stop 1.888 & GHz
#Res BH 1 MHz #JBH 1 MHz #3ween 108 ms (2081 pts)

The strong emission shown in each case is the carrier signal.
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Plot 6.4.57) Out of Band Emissions at Antenna Terminals

LTE, Low channel, 706.6 MHz, 5MHz BW, 25RB, QPSK, TX carrier +/- 40MHz

3 Agilent 19:81:51 208 Dec 2018 L

Ref 26 dBm

Mkrl 711.75 MHz

#Atten 3@ dB -30.725 dBm

#Peak
Log

18
dB/

Offst
13.5
dB

FTun J e

Center 7HG.68 MHz
#Res BH 106 kHz

Span 46 MH=

#\BW 188 kHz #Sweep 108 ms (2081 pts)

Plot 6.4.58) Out of Band Emissions at Antenna Terminals

LTE, Low channel, 706.6 MHz, 5MHz BW, 25RB, 16-QAM, TX carrier +/- 40MHz

- Agilent 10:03:61 20 Dec 2016 L

Ref 26 dBm

Mkrl 711.75 MHz

#Atten 38 dB -31.182 dBm

#Peak
Log

18
dB/

Offst
13.5
dB

=
|

I S

[T—

Center 706,68 MHz
#Res BH 186 kHz

Span 48 MHz

#VBH 188 kHz #Sweep 100 ms (2001 pts)
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Plot 6.4.59) Out of Band Emissions at Antenna Terminals

LTE, Low channel, 706.6 MHz
¥+ Agilent 89:03:51

Ref 8.5 dBm

, SMHz BW, 25RB, QPSK, 1GHz to 20 GHz

20 Dec 2010 L
Mkrl 2.12 GHz
#Atten 38 dB -38.76 dBm

#Peak
Log

5
dB/

Offst
13.5

A
SN T WSRO, Ui it sk i

Start 1.88 GHz
#Res BH 1 MHz

Stop 20.88 GHz
#YBH 1 MHz #Sweep 108 ms (2001 pts)

Plot 6.4.60) Out of Band Emissions at Antenna Terminals

LTE, Low channel, 706.6 MHz, 5MHz BW, 25RB, 16-QAM, 1GHz to 20 GHz

3 Agilent B9:05:07

Ref 8.5 dBm

28 Dec 2818 L
Mkrl 2.12 GHz
#Htten 30 dB —39.55 dBm

#Peak
Log

3
dB/

ffst
135

dB

Dl
-13.8

dBm
#PAva

Ml 52

53 FC

A .

£
FTun
Swp

Start 1.88 GHz
#Res BW 1 MHz

Stop 28,88 GHz
#YBH 1 MHz #Sweep 109 ms (2001 pts)

LTE B17 Harmonics for
Ch. 23756 (706.6 MHZz)

Level (dBm)

Second
Third
Others

<-35dBm dBm
<-35dBm dBm
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Plot 6.4.61) Out of Band Emissions at Antenna Terminals

LTE, Mid channel, 710 MHz, 5SMHz BW, 25RB, QPSK, 30MHz to 1 GHz

# Agilent 10:30:58 17 Dec 2010 L

Mkrl 711.9 MH=z
Ref 24.5 dBm #Atten 38 dB 23.44 dBm
#Peak
Log
18
dB/
Offst
13.5
dB

=
—
o
o
i e I |

Start 38,8 MHz Stop 1.8008 @ GHz
#Res BH 1 MHz #BW 1 MHz #Sweep 100 ms (2001 prsd

The strong emission shown is the carrier signal.

Plot 6.4.62) Out of Band Emissions at Antenna Terminals

LTE, Mid channel, 720 MHz, 10MHz BW, 50RB, 16-QAM, 30MHz to 1 GHz

¥ Agilent 10:32:37 17 Dec 2010 L

Mkrl 711.4 MHz
Ref 24.5 dBm #Atten 30 dB 22.42 dBm
#Peak
Log
18
dB/
Offst
13.5
dB

]
-13.8
dBm

i
|

vl sz

53 PO ittt RSB bt | S i o
£

FTun

Swp

Start 30.0 MHz Stop 1088 @ GHz
#Res EH 1 MHz #JBH 1 MHz #Sweep 1008 ms (2001 prs)

The strong emission shown is the carrier signal.
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Plot 6.4.63) Out of Band Emissions at Antenna Terminals

LTE, Mid channel, 710 MHz, 5SMHz BW, 25RB, QPSK, TX carrier +/- A0MHz

H# Agilent 16:64:43 28 Dec 2616 L

Ref 26 dBm

#Atten 36 dB

Mkrl 715.15 MHz
-32.9389 dBm

#Peak
Log

18
dB/

Offst
13.5
dB

-
l

R

Center 718.08 MHz
#Res BW 188 kHz

Span 48 MHz

#YBH 108 kHz #Sweep 108 ms (2001 ps)

Plot 6.4.64) Out of Band Emissions at Antenna Terminals

LTE, Mid channel, 710 MHz, 5SMHz BW, 25RB, 16-QAM, TX carrier +/- 40MHz

# Agilent 19:62:41 20 Dec 2618

Ref 26 dBm

#Atten 30 dB

L
Mkrl 713.15 MHz
-32.641 dBm

#Peak
Log

18
dB/

Offst
13.5
dB

]
L 1T

&
™

Center 718.88 MHz
#Res BH 100 kHz

Span 48 MHz

#\BH 108 kHz #Sweep 100 ms (2001 pts)
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Plot 6.4.65) Out of Band Emissions at Antenna Terminals

LTE, Mid channel, 710 MHz, 10MHz BW, 50RB, QPSK, TX carrier +/- 80MHz

% Agilent 10:09:47 20 Dec 2618

Ref 26 dBm #Atten 30 dB

L
Mikrl 718.89 MHz
—-33.867 dBm

#Peak
Log

1a
dB/
Offst

13.5
dB

/fW/

S
™

Center 718,88 MHz

#Res BHW 186 kHz #\BH 108 kHz

Span 88 MHz
#3weep 108 ms (2001 pts)

Plot 6.4.66) Out of Band Emissions at Antenna Terminals

LTE, Mid channel, 720 MHz, 10MHz BW, 50RB, 16-QAM, TX carrier +/- 80MHz

% Agilent 10:10:44 20 Dec 2010

Ref 26 dBm #Atten 3@ dB

L
Mkrl 718.83 MHz
-33.299 dBm

#Peak
Log

18
dB/

Offst
13.5
dB

-13.8

dBm ]
#PRvy

100 M}
WL §2 _.J

.
i

53 FC

£
FTun

Swp

Center 71088 MHz

#Res BH 100 kHz #\JBW 108 kHz

Span 80 MH=z
#Sweep 100 ms (2001 prs)
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Plot 6.4.67) Out of Band Emissions at Antenna Terminals

LTE, Mid channel, 710 MHz, 5SMHz BW, 25RB, QPSK, 1GHz to 20 GHz

% Agilent 83:03:47 20 Dec 2018

Ref 8.5 dBm

#Htten 30 dB

L
Mkrl 2.12 GHz
—-48.16 dBm

#Peak
Log

5
dB/

Offst
135

dB

53 FC
A

Eith
FTun

Start 1.88 GHz
#Res BH 1 MHz

Stop 20.08 GHz

#YBH 1 MHz #Sweep 108 ms (2001 pts)

Plot 6.4.68) Out of Band Emissions at Antenna Terminals

LTE, Mid channel, 710 MHz, 10MHz BW, 50RB, 16-QAM, 1GHz to 20 GHz

% Agilent 69:67:35 20 Dec 2618

Ref 8.5 dBm

#Htten 30 dB

L
Mkrl 2.12 GHz
-39.92 dBm

#Peak
Log

5
dB/

Offst
13.5

dB

| A
0 NP VO T PO Y s

Start 1.88 GHz
#Res BH 1 MHz

Stop 20.80 GHz

#YEH 1 MH=z #Sweepn 100 ms (2001 prsd

LTE B17 Harmonics for
Ch. 23790 (710 MHz)

Level (dBm)

Second <-35dBm dBm
Third <-35dBm dBm
Others
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Plot 6.4.69) Out of Band Emissions at Antenna Terminals

LTE, High channel, 713.4 MHz, 5MHz BW, 25RB, QPSK, 30MHz to 1 GHz

5 Agilent 10:34:47 17 Dec 2018 L

Mkrl 712.4 MHz
Ref 24.5 dBm #Atten 36 dB 23.65 dBm
#Peak ?
Log
1@
dB/
Offst
135
dB

33 F[:.u..m sy [IRPRTEe) o berentdan bt gL e 1 o ......_Jj luL.num i o P

Start 36.8 MHz Stop 1,606 8 GHz
#Res BH 1 MHz #UBH 1 MH=z #Sweep 10A ms (2801 pts)

The strong emission shown is the carrier signal.

Plot 6.4.70) Out of Band Emissions at Antenna Terminals

LTE, High channel, 713.4 MHz, 10MHz BW, 50RB, 16-QAM, 30MHz to 1 GHz

s Agilent 19:59:42 17 Dec 2610 L
Mkrl 712.4 MHz

Fef 24.5 dBm #Htten 30 dB 24.11 dBm
#Peak
Log
18
dBs
Offst
135
4B

]
-13.8

[
dBn H
#PRvg
ML S2 \
3P| sl sbpmebrmsirbeb dorbtonssadsyasipdiobistiiiend | W etidnaiauessmnlss i

— ey

£t
FTun
Swp

Start 30.0 MHz Stop 1.080 @ GHz
#Res BH 1 MHz #WBH 1 MHz #Sneep 1080 ms (2001 prs)

The strong emission shown is the carrier signal.
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Plot 6.4.71) Out of Band Emissions at Antenna Terminals

LTE, High channel, 713.4 MHz, 5MHz BW, 25RB, QPSK, TX carrier +/- 40MHz

# Agilent 10:07:09 28 Dec 2010 L
Mkrl 717.85 MHz

Ref 26 dBm #Atten 30 dB —28.605 dBm
#Peak

Log
18

dB/
Offst r’w"‘““*]

1 ]

£ifn
FTun W.-/’MJJ \A\\

Center 713.48 MHz Span 48 MHz
#Res BH 180 kHz #VBH 168 kHz #Sneep 108 ms (2001 pts)

Plot 6.4.72) Out of Band Emissions at Antenna Terminals

LTE, High channel, 713.4 MHz, 5MHz BW, 25RB, 16-QAM, TX carrier +/- 40MHz

3 Agilent 10:03:15 20 Dec 2010 L
Mkrl 717.85 MHz

Ret 26 dBm #Atten 30 dB —-29.953 dBm
#Peak

Log
16

dB/ r“"“""
Otfst ina
13.5
dB

Dl
-13.0
dBm

#PAvy

100 ] L‘“é‘*\.

H1 52 i

53 FC ’/" \

£0fn
FTun MM

Swp

- |

Center 713.48 MHz Span 48 MHz
#Res BH 108 kHz #UBH 186 kHz #3weep 100 ms (2001 pts)
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Plot 6.4.73) Out of Band Emissions at Antenna Terminals

LTE, High channel, 713.4 MHz, 5MHz BW, 25RB, QPSK, 1GHz to 20 GHz

w5 Agilent 99:10:10

Ref 8.5 dBm

28 Dec 2018 L
Mkrl 1.48 GHz

#Atten 30 dB -37.98 dBm

#Feak
Log

5
dB/

Offst
13.5

dB

SO A OO T, st

Start 1.88 GHz
#Res BH 1 MHz

Stop 20,06 GHz

#YBH 1 MH=z #Sweep 100 ms (2001 pts)

Plot 6.4.74) Out of Band Emissions at Antenna Terminals

LTE, High channel, 713.4 MHz, 5MHz BW, 25RB, 16-QAM, 1GHz to 20 GHz

- Agilent 83:11:34

Ref 8.5 dBm

28 Dec 2018 L
Mkrl 1.45 GHz

#Atten 30 dB -33.12 dBm

#Feak
Log

5
dB/

Offst
13.5

dB

g gt

Start 1.88 GHz
#Res BW 1 MHz

Stop 28.06 GHz

#\JBH 1 MHz #Sweep 100 ms (2001 prs)

LTE B17 Harmonics for
Ch. 23824 (713.4 MHz)

Level (dBm)

Second
Third
Others

<-35dBm dBm
<-35dBm dBm
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Plot 6.4.75) Out of Band Emissions at Antenna Terminals

LTE B4, Low channel, 1712.6 MHz, 5MHz BW, 25RB, QPSK, 30MHz to 2 GHz

- Agilent 10:43:19 17 Dec 2010 L

Mkrl 1.714 GHz
Ref 24.5 dBm #Atten 36 dB 22.17 dBm
#Feak
Log
14
dB/
Offst
13.5
dB

Start 36 MHz Stop 2.006 GHz
#Res BH 1 MHz #YBH 1 MHz #Sweep 108 ms (2081 pts)

The strong emission shown is the carrier signal.

Plot 6.4.76) Out of Band Emissions at Antenna Terminals

LTE B4, Low channel, 1715.1 MHz, 10MHz BW, 50RB, 16-QAM, 30MHz to 2 GHz

i Agilent 16:48:15 17 Dec 2018 L
Mkrl 1.718 GHz

Ref 24.5 dBm #Htten 38 dB 21.38 dBm
#Peak &

Start 39 MHz Stop 2.808 GHz
#Res BH 1 MH=z #YBH 1 MH= #5weep 100 ms (2081 prs)

The strong emission shown is the carrier signal.
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Plot 6.4.77) Out of Band Emissions at Antenna Terminals

LTE B4, Low channel, 1712.4 MHz, 5SMHz BW, 25RB, QPSK, TX carrier +/- 40MHz

- Agilent 99:37:57 20 Dec 2010 L
Mkrl 1.731 79 GHz

Ref 26 dBm #Atten 36 dB -47.198 dBm
#Peak

Log
18

it — "“'7\
l

13.5
dB

|
[y
L
=

33 FC i
£0F): M/WJ \M“\“w 5
FTun | | M %-«.-—J(

Swp
Center 1.712 6@ GHz Span 4@ MHz
#Res BW 108 kHz #YBH 108 kHz #Sweep 100 ms (2001 pts)

Plot 6.4.78) Out of Band Emissions at Antenna Terminals

LTE B4, Low channel, 1712.4 MHz, 5SMHz BW, 25RB, 16-QAM, TX carrier +/- 40MHz

- Agilent 89:37:00 2@ Dec 2610 L

Mkrl 1.731 79 GHz
Ref 26 dBm #Atten 30 dB -47.327 dBm
#Peak
Log
16

O r““"‘““"w\
|

13.5
dB

|
—_
Ll
=
1

1

e Tl 1

Center 1.712 68 GHz Span 48 MHz
#Res BW 108 kHz #\BW 108 kHz #5weepn 108 ms (2001 pts)
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Plot 6.4.79) Out of Band Emissions at Antenna Terminals

LTE B4, Low channel, 1715.1 MHz, 10MHz BW, 50RB, QPSK, TX carrier +/- 80MHz

4 Agilent B3:39:46 20 Dec 2818

Ref 26 dBm #Atten 30 dB

L
Mkrl 1.753 47 GHz
-54.386 dBm

#Peak
Log

18
dB/

Dffst
13.5

m’\ﬂ.\ 1
£
et

Center 1.715 18 GHz
#Res BW 108 kHz

#VEW 108 kHz

Span 38 MHz
#5weep 108 ms (2001 pts)

Plot 6.4.80) Out of Band Emissions at Antenna Terminals

LTE B4, Low channel, 1715.1 MHz, 10MHz BW, 50RB, 16-QAM, TX carrier +/- 80MHz

- Agilent 99:42:02 20 Dec 2010

Ref 26 dBm #Atten 38 dB

L
Mkrl 1.734 31 GHz
-48.479 dBm

#Peak
Log

18
dB/

Dffst
13.5
dB

Center 1.715 18 GHz
#Res BH 100 kHz

#YBH 106 kHz

Span 88 MHz
#Sweep 100 ms (2001 pts)
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Plot 6.4.81) Out of Band Emissions at Antenna Terminals

LTE B4, Low channel, 1712.6 MHz, 5MHz BW, 25RB, QPSK, 2GHz to 18 GHz

% Agilent 83:20:13 2@ Dec 2018

Ref 8.5 dBm #Atten 30 dB

L
Mkrl 3.18 GHz
-35.82 dBm

#Peak
Log

5
dB/

Offst
13.5

dB

33 FC . ’1\‘

it adons

W%%WWW

Center 11.88 GHz

#Res BH 1 MHz #JBH 1 MHz

Span 18 GHz
#5veen 108 ms (2881 pts)

Plot 6.4.82) Out of Band Emissions at Antenna Terminals

LTE B4, Low channel, 1712.6 MHz, 10MHz BW, 50RB, 16-QAM, 2GHz to 18 GHz

% Agilent 89:22:37 2@ Dec 2010

Ret 8.5 dBm #Atten 30 dB

L
Mkrl 3.19 GHz
-35.56 dBm

#Peak
Log

53 FC ) ﬂd

L O T ot s il

Center 11.80 GHz
#Res BW 1 MHz #YBH 1 MH=

Span 18 GHz
#5Sweep 188 ms (2081 pts)

LTE B4 Harmonics for Ch. 19776 (1712.6 MHz)
&Ch.20001(1715.1MH2z)

Level (dBm)

Second
Third
Others

<-35dBm dBm
<-35dBm dBm
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Plot 6.4.83) Out of Band Emissions at Antenna Terminals

LTE B4, Mid channel, 1732.5 MHz, 5MHz BW, 25RB, QPSK, 30MHz to 2 GHz

i Agilent 109:52:44 17 Dec 2018 L
Mkrl 1.735 GHz
Ref 24.5 dBm #Atten 30 dB 22.42 dBm

#Paak
Log

18
dB/
Offst

13.5
dB

Start 38 MHz Stop 2088 GHz
#Res BW 1 MHz #VEBW 1 MHz #Sweep 100 ms (2001 pts)

The strong emission shown is the carrier signal.

Plot 6.4.84) Out of Band Emissions at Antenna Terminals

LTE B4, Mid channel, 1732.5 MHz, 10MHz BW, 50RB, 16-QAM, 30MHz to 2 GHz

% Agilent 10:54:19 17 Dec 2016 L
Mkrl 1.736 GHz
Ref 24.5 dBm #Atten 30 dB 21.52 dBm

#Peak [
Log

18
dB/
Offst

13.5

Start 38 MHz Stop 2,008 GHz
#Res BH 1 MHz #UBH 1 MHz #Sweep 100 ms (2001 pts)

The strong emission shown is the carrier signal.
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Plot 6.4.85) Out of Band Emissions at Antenna Terminals

LTE B4, Mid channel, 1732.5 MHz, 5MHz BW, 25RB, QPSK, TX carrier +/- 40MHz

A Agilent 09:45:43 28 Dec 2010

Ret 26 dBm

#Atten 30 JdB

L
Mikrl 1.751 71 GHz
—46.748 dBm

#Peak
Log

|

| T

Fun AMW

S

W\—

Center 1.732 5
#Res BH 188 kHz

GHz

#VBH 188 kHz

Span 46 MHz
#5weep 108 ms (2081 pts)

Plot 6.4.86) Out of Band Emissions at Antenna Terminals

LTE B4, Mid channel, 1732.5 MHz, 5MHz BW, 25RB, 16-QAM, TX carrier +/- 40MHz

- Agilent 89:47:36 28 Dec 2010

Ref 26 dBm

#Atten 30 dB

L
Mkrl 1.751 71 GHz
—-47.268 dBm

#Peak
Log

16
dB/
Offst

13.5
dB

1 |

| T

Flun Il

Center 1.732 5
#Res BH 100 kHz

GHz

#VBH 188 kHz

Span 48 MHz
#Sweep 108 ms (2081 pts)
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Plot 6.4.87) Out of Band Emissions at Antenna Terminals

LTE B4, Mid channel, 1732.5 MHz, 10MHz BW, 50RB, QPSK, TX carrier +/- 80MHz

5 Agilent §9:44:16 28 Dec 2018 L

Ret 26 dBm

Mkrl 1.751 71 GHz
#Atten 30 B —33.483 dBEm

#Peak
Log

18
dB/
Offst

135
dB

Center 1.732 5
#Res BH 100 kHz

GHz

Span 38 MHz
#\UBH 186 kHz #Sweep 100 ms (2001 pts)

Plot 6.4.88) Out of Band Emissions at Antenna Terminals

LTE B4, Mid channel, 1732.5 MHz, 10MHz BW, 50RB, 16-QAM, TX carrier +/- 80MHz

3 Agilent 83:43:14 28 Dec 2018 L

Ref 26 dBm

Mkrl 1.751 71 GHz
#Atten 30 dB —-48.635 dBm

#Peak
Log

18
dB/
Offst

135
dB

Dl
-13.8

dBm
#PAva

188
H1 52

53 FC

i

£t
FTun

Swp

Center 1.732 5
#Res BH 188 kHz

GHz

Span 88 MHz
#\BH 168 kHz #Sweep 108 ms (2001 pts)
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Plot 6.4.89) Out of Band Emissions at Antenna Terminals

LTE B4, Mid channel, 1732.5 MHz, 5MHz BW, 25RB, QPSK, 2GHz to 20 GHz

W Agilent B9:25:34 28 Dec 2610 L

Mkrl 3.89 GHz
Ret 8.5 dBm #Htten 30 dB —-36.13 dBm
#Paak
Log
5
dB/
Dffst
135
dB

1]
-13.8
dEm

#PAvy

M s2
53 FC J
h ‘

£0i: ; j
FTun

Swp

Center 1188 GHz Span 18 GHz
#Res BH 1 MHz #UBH 1 MHz #5weep 108 ms (2001 prs)

Plot 6.4.90) Out of Band Emissions at Antenna Terminals

LTE B4, Mid channel, 1732.5 MHz, 10MHz BW, 50RB, 16-QAM, 2GHz to 20 GHz

4 Agilent B9:24:17 20 Dec 2010 L
Mkrl 3.16 GHz

Ref 8.5 dBm #Atten 30 dB -36.42 dBm
#Peak
Log

5
dB/
Offst
135
dB

O |Marker
dEm | 3.160000000 GHz
+PAvg |-36.42 dBm

5 E
. i

£(F

] P I T e |

Swp s

Center 11.00 GHz Span 18 GHz

#Res BH 1 MHz #YBH 1 MHz #3weep 100 ms (2001 pts)
LTE B4 Harmonics for Ch. 20175 &(1732.5MHz) | Level (dBm)
Second <-35dBm dBm
Third <-35dBm dBm
Others
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Plot 6.4.91) Out of Band Emissions at Antenna Terminals

LTE, High channel, 1752.4 MHz, 5SMHz BW, 25RB, QPSK, 30MHz to 2 GHz
# Agilent 10:56:04 17 Dec 2010 R T

Mkrl 1.751 GHz

Ref 24.5 dBm #Atten 30 dB 22.46 dBm

#Peak
Log
1@
dB/
Offst
13.5
dB

-13.8
dBm

#PAvg

Ml S2
3 FC

£
FTun
Swp

|

T T N T PR PN I W

Start 38 MHz Stop 2.806 GHz
#Res BW 1 MHz #JBH 1 MHz #Swesp 100 ms (2001 pts)

The strong emission shown is the carrier signal.

Plot 6.4.92) Out of Band Emissions at Antenna Terminals

LTE, High channel, 1749.9 MHz, 10MHz BW, 50RB, 16-QAM, 30MHz to 2 GHz
- Agilent 16:57:48 17 Dec 2618 L

Mkrl 1.749 GHz

Ref 24.5 dBm #Atten 38 dB 21.79 dBm

#Peak
Log
18
dB/
Offst
13.5
dB

3

— |
—

F
3

3
.

vl il "

Start 38 MHz Stop 2.008 GHz
#Res BH 1 MHz #UBH 1 MHz #Sweep 100 ms (2001 pts)

The strong emission shown is the carrier signal.
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Plot 6.4.93) Out of Band Emissions at Antenna Terminals

LTE, High channel, 1752.4 MHz, 5MHz BW, 25RB, QPSK, TX carrier +/- 40MHz
- Agilent §9:51:59 20 Dec 2618

Ref 26 dBm

#HAtten 3@ dB

L
Mkrl 1.733 19 GHz
-46.642 dBm

#Peak
Log

18
dB/

Offst
13.5
dB

i
\

1

£t
FTun L_.«Nw

Center 1.752 4
#Res BH 188 kHz

GHz

#VBW 188 kHz

Span 4@ MHz
#Sweep 108 ms (2001 pts)

Plot 6.4.94) Out of Band Emissions at Antenna Terminals

LTE, High channel, 1752.4 MHz, 5MHz BW, 25RB, 16-QAM, TX carrier +/- 40MHz
s Agilent 09:53:07 20 Dec 2010

Ref 26 dBm

#Htten 30 dB

L
Mkrl 1.733 19 GHz
-46.564 dBm

#Peak
Log

18
dB/

Offst
13.5
dB

Dl
-13.8

dBm
#PAvg

1

109
HL S2

$3 FC

e

£0f

FTun ]’ ,.,s—-"*"“f

Swp

Center 1.752 4
#Res BH 188 kHz

GHz

#JVBH 188 kHz

Span 48 MHz
#5Sweep 108 ms (2001 prs)
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Plot 6.4.95) Out of Band Emissions at Antenna Terminals

LTE, High channel, 1752.4 MHz, 10MHz BW, 50RB, QPSK, TX carrier +/- 80MHz

i Agilent 825534 28 Dec 2016

Ref 26 dBm #Atten 30 dB

L
Mkrl 1.738 71 GHz
-38.404 dBm

#Peak

Center 1.749 9
#Res BH 100 kHz

GHz
#UBH 108 kHz

Span 88 MH=z

#Sweep 108 ms (2001 pts)

Plot 6.4.96) Out of Band Emissions at Antenna Terminals

LTE, High channel, 1752.4 MHz, 10MHz BW, 50RB, 16-QAM, TX carrier +/- 80MHz

i Agilent B3:56:43 2@ Dec 2018

Ref 26 dBm #Atten 30 dB

L
Mkrl 1.738 71 GHz
-39.831 dBm

#Peak
Log

18
dB/

Offst
13.5
dB

Center 1.749 9
#Res BW 108 kHz

GHz
#\UBH 108 kHz

© 2010 Sierra Wireless, Inc.

Span 88 MHz

#Sweep 108 ms (2001 pts)

The contents of this page are subject to the confidentiality information on page one.




SIERRA WIRELESS, INC.

FCC Part 22, 24, 27 / RSS 132, 133

AC313U Mar 18, 2011

Page 94 of
124

Plot 6.4.97) Out of Band Emissions at Antenna Terminals

LTE, High channel, 1752.4 MHz, 5MHz BW, 25RB, QPSK, 2GHz to 20 GHz

5 Agilent §9:27:37 28 Dec 20

18

Ref 8.5 dBm #Atten 30 dB

L
Mkrl 3.14 GHz
-36.12 dBm

#Peak
Log

5
dB/

Offst
13.5

dB

-13.8

dBm
#PRva

Ml s2

53 FC . ﬂ‘

2 W SO O O S s i i

Swp

Center 11.88 GHz
#Res BH 1 MHz

Span 18 GHz

#YBH 1 MHz #Sweep 108 ms (2001 prs)

Plot 6.4.98) Out of Band Emissions at Antenna Terminals

LTE, High channel, 1749.9 MHz, 10MHz BW, 50RB, 16-QAM, 2GHz to 20 GHz

d Agilent 83:29:38 20 Dec 2010

Ref 8.5 dBm #Atten 3@ B

L
Mkrl 3.11 GHz
-36.34 dBm

#Peak
Log

5
dB/
Offst

135

i

R L

£0F2 4
FTun '
Swp

Center 11.08 GHz
#Res BH 1 MHz

Span 18 GHz

#UBH 1 MHz #3neep 100 ms (2001 prs)

&Ch 20374 (1752.4MH?z)

LTE B4 Harmonics for Ch. 20349(1749.9MHz) Level (dBm)

Second
Third
Others

<-35dBm dBm
<-35dBm dBm
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7 Block Edge Compliance
FCC Part 22(h)/24(e)/27.54(h)

7.1 Test Procedure

The transmitter output was connected to a Rohde & Schwarz CMU200 Test Set (or
CMWS500 for LTE), through a coaxial RF cable and a directional coupler, and configured
to operate at maximum power. The block edge emissions were measured at the required
operating frequencies in each band on the Spectrum Analyzer.

Test Setup
Control
Interface puT Coupler Spectrum
Analyzer
Board
DC Power Power Meter Test Set
Supply (for trigger)
7.2 Test Equipment
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DATE
Control Computer TC Generic PC 100488 N/A
Wireless Test Set Rohde & Schwarz CMU200 110520 October 31, 2010
Wireless Test Set Rohde & Schwarz CMW500 101532 May 10, 2010
Spectrum Analyzer | Agilent E4440A US41422168 November 26, 2010
DC Power Supply HP 6632A 3530A N/A
Interface Board Shop built ATEMux N/A N/A
Directional Coupler | Pasternack PE2209-10 N/A N/A
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7.3 Test Results
Block Frequency Boundaries (MHz) Channels Correspondin Result
Test Tested g Plots
1 GMSK: Below 824 MHz, above 849 MHz 128, 251 7.4.1,7.4.2 | Complies
2 8PSK: Below 824 MHz, above 849 MHz 128, 251 7.43,7.4.4 | Complies
3 GMSK: Below 1850MHz, above 1910MHz 512, 810 7.45,7.4.6 | Complies
4 8PSK: Below 1850MHz, above 1910MHz 512, 810 7.4.7,7.4.8 | Complies
Block Frequency Boundaries (MHz) Channels Correspondin Result
Test Tested g Plots
1 WCDMA: Below 824MHz, above 849MHz 4132, 4233 7.4.9,7.4.10 | Complies
2 WCDMA: Below 1850MHz, above 9262,9538 | 7.4.11,7.4.12 | Complies

1910MHz

Block Frequency Boundaries (MHz) Channels Correspondin | Result
Test Tested g Plots
1 LTE: Below 704MHz 23756,23790 | 7.4.13-7.4.16 | Complies
2 LTE: above 716MHz 23824,23790 | 7.4.17-7.4.20 | Complies
3 LTE: below 1707 MHz and 1710MHz 19976,20001 | 7.4.21-7.4.24 | Complies
4 LTE: above 1755MHz and 1758 MHz 20374,20349 | 7.4.25-7.4.28 | Complies

7.4  Test Plots
Plot 7.4.1) GSMK; Cellular low channel, below 824 MHz

- Agilent 15:12:59 14 Dec 2018

Ref 15 dBm #Atten 40 dB

L

Mkrl §23.984 MHz

-14.30 dBm

Marm
Log

*

18

&=

Marker

dsm |823.964000 MHz
-14.30 dBm

Start 821.000 MHz

#Res B 3 kHz #WBH 3 kHz

Stop 824,008 MHz
Sweep 401.9 ms (1601 pts)
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Plot 7.4.2) GMSK; Cellular high channel, above 849 MHz
3 Agilent 15:14:36 14 Dec 2010 L
Mlr1
Ref 15 dBm #Atten 468 dB

£49.013 MHz
-13.61 dBm

Marm
Log

*

1a

1
dB E
ol Marker

4n 1849.013000 MH=z
LoAv |-13.61 dBm

M,
53 FC HH“

Start 849.600 MHz Stop 852.088 MHz
#Res BH 3 kHz #YBH 3 kHz Sweep 401.9 ms (16681 pts)

Plot 7.4.3) 8-PSK; Cellular low channel, below 824 MHz
¥ Agilent 15:19:05 14 Dec 2610 L
Mkr1
Ref 15 dBm #Atten 40 dB

823.970 MHz
-28.31 dBm

Peak
Log

18
dB/
Offst

18.5

dB

O |Marker

den | 823.970000 MHz
Lo |-20.31 dBm

i W BT T T PR RY P AP

Start 821.000 MHz Stop §24.906 MHz
#Res BH 3 kHz #BW 3 kHz Sweep 401.9 ms (1661 pts)
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Plot 7.4.4) 8-PSK; Cellular high channel, above 849 MHz
3 Agilent 15:16:37 14 Dec 2010

Ref 15 dBm #Atten 48 dB

Mkrl &49
-14

B89 MHz
.25 dBm

Peak
Log

1@

185 1

ol »Marker

dEn 849.009000 MH=
LgAv _—|14.25 dBm

sz Fc[ T

AR ,
£(F): VTV AR A VTN TY N
F>50k

A b

Ak

Start £49.880 MHz

Plot 7.4.5) GMSK; PCS low channel, below 1850 MHz
3 Agilent 15:22:13 14 Dec 2810

Ref 15 dBm #Atten 48 dB

Stop 852,660 MHz
#Res BH 3 kHz #UBH 3 kHz Syeep 481.9 ms (1681 pts)

L
Mkrl 1.849

979 GHz

-17.85 dBm

Peak

e AR e L e

Start 1.847 008 GHz

Stop 1.858

00@ GHz

#Res BH 3 kHz #JBH 3 kHz Sweep 481.9 ms (1661 pts)
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Plot 7.4.6) GMSK; PCS high channel, above 1910 MHz

¥ Agilent 17:01:05 14 Dec 2018 L

Mkrl 1.910 013 GHz
Ref 15 dBm #fitten 30 dB -14.70 dBm
Peak
Log
10
dB/
0ffst
105 4
dB >

9'13_@ KMarker

dem |1.910013000 GHz
Lofv |=14.70 dBm

Ml S2 'HL

53 FC

£(fx
50k
Swp T T T

Start 1.910 608 GHz Stop 1.913 966 GHz
#Res BH 3 kHz #YBH 3 kHz #Sweep S0B.1 ms (1601 pts)

Plot 7.4.7) 8-PSK; PCS low channel, below 1850 MHz
¥ Agilent 15:23:00 14 Dec 2010 L
Mkrl 1.849 987 GHz
Ref 15 dBm #Atten 40 dB -24.18 dBm
Peak
Log
18

53 FC '
AR -

£

550k WWWWWMW“P‘MWMM

Swp
Start 1.847 000 GHz Stop 1.856 096 GHz
#Res BHW 3 kHz #BH 3 kHz Sweep 401.9 ms (16081 pts)
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Plot 7.4.8) 8-PSK; PCS high channel, above 1910 MHz

Ref

Feak

Log
19
dB/
Offs
18.5
dB

]

-13.

dBm

Leav [-21.52 dBm

M1

53 FC
AR

£0)

Swp

Star

Pt R RPN AP T S] R Y

3 Agilent 15:23:54 14 Dec 2016 L

Mkrl 1.918 809 GHz
15 dBm #Atten 46 dB -21.52 dBm

t

1;Marker

? 11910009000 GHz

52

t 1.919 088 GHz Stop 1.913 080 GHz

#Res BM 3 kHz #/BH 3 kHz Sweep 401.9 ms (1601 pts)

Plot 7.4.9) WCDMA,; Cellular low channel, below 824 MHz
- Agilent 63:57:36 15 Dec 2014 L

Mkrl 824890 MHz

Ref 38.5 dBm #Atten 30 dB -17.55 dBm

Peak
Log
18
dB/
Offst
18.5
dB

dBm
LaRw

Ml S2 MMWMM

S3F
E(f)

50k

Tl

bl ., |Center f'

_MW i

1824.0000000 MHz 7

C

Center 324,000 MHz Span 2.5 MH=z

#Res

The contents

BW 168 kHz #VBH 188 kHz #Sveep 5081 ms (1681 pts)
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Plot 7.4.10) WCDMA; Cellular high channel, above 849 MHz

% Agilent 63:56:57 15 Dec 2019 L
Mkrl 349.008 MHz
Ref 30.5 dBm #fAtten 30 dB -17.19 dBm
Peak
Log
1@
Offst W
18.5 \\
dB
0, [Marker \
d&n 1849.000000 MHz |
Lofw |-17.19 dBnm ‘m‘w
ML S oo
353 FC
£0fn
1>50k
Swp
Center 849,000 MHz Span 2.5 MHz
#Res BHW 100 kHz #\EH 168 kHz #Swesp D001 ms (1681 pts)

Plot 7.4.11) WCDMA; PCS low channel, below 1850 MHz

¥ Agilent 08:49:03 15 Dec 2018 L
Mkrl 1.858 B0@ GHz
Ref 38.5 dBm #Atten 30 dB ~19.55 dBm
Peak
Log
10
gi/ I ey i
st L
10.5 L
dB el

Center 1.5350 888 GHz Span 2.5 MHz
#Res BW 180 kHz #YBW 108 kHz #Sweep 5001 ms (1601 pts)
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Plot 7.4.12) WCDMA; PCS high channel, above 1910 MHz
¥ Agilent 88:52:08 15 Dec 2010

kef 38.5 dBm #Atten 30 dB

L

Peak
Log

1@

dB/ et oy, |
OFfst [,

18.5
dB

T

-13.8

dBm
LaAy

M1 52

$3 FC

£
50k

Swp

Center 1.910 866 GHz
#Res BW 186 kHz

#\/BW 188 kHz

Span 2.5 MHz

#Sweepn 5061 ms (1601 prs)

Plot 7.4.13) LTE; Band17 below 704 MHz with ch23756, 5MHz, QPSK, 25RB

¥ Agilent 11:38:01 16 Dec 20

18

Ref 33.5 dBm #Atten 38 dB

L

a Mkrl 188 kHz
Band Pwr —-24.355 dBm

#Peak
Log

18
dB/

Dffst
135
dB

-13.8

dBm

PAwvg

189
W1 52

£(fx
558k

Swp

Center 704,008 MHz
#Res BH 108 kHz

#VEH 1 MHz

Span 2 MHz

#5veep 2.52 ms (681 pts)
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Plot 7.4.14) LTE; Band17 below 704 MHz, with ch23756, 5MHZ QPSK, 25RB

- Agilent 11:40:24 16 Dec 2610

Ref 33.5 dBm

#Atten 38 dB

a Mkrl 188 kHz
Band Pwr -26.247 dBm

#Peak
Log

18
dB/

Dffst
13.5
dB

-13.8

dBm

PAvg

158
HL §2

1
iR

53 FC

£(f)
f>50k

Swp

Center 704.008 MHz
#Res BH 1608 kHz

#YBH 1 MHz

Span 2 MHz
#5weep 2.52 ms (GOL1 pts)

Plot 7.4.15) LTE; Band17 below 704 MHz, with ch23790, 10MHz, QPSK, 50RB

4 Agilent 11:42:36 16 Dec 2610

Ref 33.5 dBm

#Atten 30 dB

L
a Mkrl 188 kHz
Band Pwr -34.4088 dBm

#Peak
Log

16
dB/

Dffst
135
dB

-13.8

dBm

PAvg

108
Ml s2

53 FC

iR | 1

£
58k

Swp

Center 704,000 MHz
#Res BW 100 kHz

#UBK 1 MHz

Span 2 MHz
#Sweep 2.52 ms (601 pts)
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7.4.16) LTE; Band17 below 704 MHz, with ch23790, 10MHz, 16-QAM, 50RB

% Agilent 11:44:68 16 Dec 2018

Ref 33.5 dBm

#Atten 38 dB

L
a Mkrl 106 kHz
Band Pwr -34.714 dBm

#Peak
Log

1a
dB/

Dffst
135
dB

1R 1

Center 784.008 MHz
#Res BH 180 kHz

#JBH 1 MHz

Span 2 MH=z
#Speep 2.52 ms (681 pts)

7.4.17) LTE; Band17 above 716 MHz, with ch23790, 10MHz, QPSK, 50RB

% Agilent 11:47:24 16 Dec 2610

Ref 33.5 dBm

#Atten 36 dB

L
a Mkrl 108 kHz
Band Pwr -35.735 dBm

#Peak
Log

16

Center 716,000 MHz
#fes BH 168 kHz

#VBH 1 MHz

Span 2 MHz
#Sweep 252 ms (601 pts)
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7.4.18) LTE; Band17 above 716 MHz, with ch23790, 10MHz, 16-QAM, 50RB

- Agilent 11:45:69 16 Dec 2018

Ref 33.5 dBm

#Atten 30 dB

L
a Mkrl 108 kHz
Band Pwr -35.226 dBm

#Peak
Log

18
dB/
Offst

13.5
dB

-13.8

dBm

PRvy

168
Hl S2

53 FC

iR 1

£
250k

Swp

Center 716.000 MHz
#Res BH 186 kHz

Span 2 MH=z

#/BH 1 MHz #3weep 2.52 ms (601 pts)

7.4.19) LTE; Band17 above 716 MHz, with ch23824, 5MHz, QPSK, 25RB

% Agilent 11:50:36 16 Dec 2010

Ref 33.5 dBm

#Htten 30 dB

L
a Mkrl 160 kHz
Band Pwr -27.538 dBm

#Peak
Log

18

Center 716,066 MHz
#Res BH 186 kHz

Span 2 MHz

#JBH 1 MHz #Sweep 2.52 ms (BB pts)
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7.4.20) LTE; Band17 above 716 MHz, with ch23824, 5MHz, 16-QAM, 25RB

6 Agilent 11:51:33 16 Dec 2018

Ref 33.5 dBEm #Atten 38 dBE

L

a Mkrl 188 kHz

Band Pwr —-28.587 dBm

#Peak
Log

1@
dB/

Offst
13.5

dB [ b e T e

Center 716,888 MHz
#Res BH 186 kHz

#\BH 1 MHz

Span 2 MHz

#5Sweep 2.52 ms (BA1 pts)

7.4.21) LTE; Band4 below 1710 MHz, with ch19976, 5SMHz, QPSK, 25RB

% Agilent 17:39:39 16 Dec

Ref 23.5 dEm

pe G}

#Atten 30 dB

L

a Mkrl 188 kHz

Band Pwr -24.698 dBm

#Peak
Log

1a
dB/

Offst
13.5
dB

-13.8

dBm

PRvg
168
W1 32

53 FC[ ]

£
58k

Swp

Center 1.710 806 GHz
Res BW 9.1 kHz

#4YBW 1 MHz

Span 1 MHz

#Sweep 50 ms (BA1 pts)
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7.4.22) LTE; Band4 below 1710 MHz, with ch19976, 5MHz, 16-QAM, 25RB

% Agilent 17:43:15 16 Dec 2010

Ref 23.5 dBm #Atten 30 dBE

L

a Mkrl 188 kHz

Band Pwr -26.584 dBm

#Peak
Log

18

D . 2

Center 1,710 888 GHz
Res BH 9.1 kHz

#YBH 1 MHz

Span 1 MHz

#Syeep 50 ms (61 pts)

7.4.23) LTE; Band4 below 1707 MHz, with ch20001, 10MHz, QPSK, 50RB

# Agilent 17:55:37 16 Dec 2016

Ref 23.5 dBm

#Atten 30 dB

L

a Mkrl 1.6 HHz

Band Pur -20.227 dBm

#Peak
Log

10

e

|

iR

Center 1.787 00 GHz
#Res BH 91 kHz

#WEBH 1 MHz

Span 18 MHz

#Sweep 50 ms (BA1 pts)
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7.4.24) LTE; Band4 below 1707 MHz, with ch20001, 10MHz, 16-QAM, 50RB

% Agilent 17:56:32 16 Dec 2010 L

Ref 23.5 dEm

a Mkrl 1.8 MHz

#Atten 30 dB Band Pwr -20.8375 dBm

#Peak
Log

18
dE/

Offst
13.5
dB

-13.8

dBm

FAvy
186
Wl s2

ﬂﬂwmw

53 FC[

£0fn
1258k

Swp

Center 1.707 0
#Res BW 91 kHz

GHz

Span 18 MHz

#WEH 1 MH=z #3weep 50 ms (BA1 pts)

7.4.25) LTE; Band4 above 1755 MHz, with ch20374, 5MHz, QPSK, 25RB

- Agilent 18:83:48 16 Dec 2816 L

Ref 23.5 dBm

a Mkrl 188 kHz

#Atten 30 dB Band Pwr -25.894 dBm

#Peak
Log

1@
dB/
Offst

135

-13.8

dBm
FPRva

186
W1 52

33 FC

£
50k

Swp

Center 1.755 @
#Res BW 9.1 kHz

@ GHz

Span 1 MHz

#YBW 1 MH=z #3weep S8 ms (BAL pts)

© 2010 Sierra Wireless, Inc.

The contents of this page are subject to the confidentiality information on page one.




SIERRA WIRELESS, INC.

FCC Part 22, 24, 27 / RSS 132, 133

AC313U

Mar 18, 2011

Page 109 of
124

7.4.26) LTE; Band4 above 1755 MHz, with ch20374, 5MHz, 16-QAM, 25RB

# Agilent 18:05:44 16 Dec 2816

Ref 23.5 dBm #Htten 38 dB

L

a Mkrl 188 kHz

Band Pwr -26.878 dBm

#Peak
Log

19
de/

Offst
135

166 e | 2R

Center 1,755 880 GHz
#Res BH 9.1 kHz

#VBW 1 MHz

#Sweep

Span 1 MHz
5@ ms (681 pts)

7.4.27) LTE; Band4 above 1758 MHz, with ch20349, 10MHz, QPSK, 50RB

¥ Agilent 18:00:15 16 Dec 2010

Ref 23.5 dBm #Atten 38 dB

L

a Mkrl 1.88 MHz

Band Pwr -19.971 dBm

#Peak
Log

1@
dB/ Ty

13.5

Offst
dB \

1R

Center 1.758 88 GHz
#Res BW 91 kHz

#YBH 1 MHz

#Sweep

© 2010 Sierra Wireless, Inc.
The contents of this page are subject to the confidentiality information on page one.

Span 1@ MHz
58 ms (681 pts)




SIERRA WIRELESS, INC.

FCC Part 22, 24, 27 / RSS 132, 133

AC313U

Mar 18, 2011

Page 110 of
124

7.4.28) LTE; Band4 above 1758 MHz, with ch20349, 10MHz, 16-QAM, 50RB

- Agilent 18:61:21 16 Dec 2618

Ref 23.5 dBm #Atten 30 JB

L

a Mkrl 1.88 MHz
Band Pwr -19.881 dBm

#Peak
Log

18

iR

Center 1.758 88 GHz
#Res BHW 91 kHz

#UEH 1 MHz

Span 1@ MHz

#5weepn 50 ms (601 pts)
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8 Frequency Stability versus Temperature

FCC 2.1055, FCC 22.355, FCC 24.235, FCC 27.54

8.1 Summary of Results

The EUT’s Frequency Stability versus temperature meets the requirements of less than
2.5ppm when temperature varies from -30°C to +50°C.

8.2 Test Procedure

The EUT was placed inside a temperature chamber. The temperature was set to -30°C and
maintained to stabilize. After sufficient soak time, the transmitting frequency error was
measured. The temperature was then increased by 10 degrees, maintained to stabilize, and
the measurement was repeated. This procedure was repeated until +50°C is reached.
Frequency metering included internal averaging of the CMU200 (for GSM/WCDMA) or
the CMWS500 (for LTE) to stabilize the reading. Reference power supply voltage for these

tests is 5.0 volts.

Test Setu
Control Computer
Interface DUT Test Set
Board
DC Power Temperature Chamber
Supply
8.3 Test Equipment
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DATE
Control Computer TC Generic PC 100488 N/A
Wireless Test Set Rohde & Schwarz CMU200 110520 October 31, 2010
Wireless Test Set Rohde & Schwarz CMW500 101532 May 10, 2010
Spectrum Analyzer | Agilent E4440A US41422168 November 26, 2010
DC Power Supply HP 6632A 3530A N/A
Interface Board Shop built ATEMux N/A N/A
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8.4 Test Results

8.4.1 GSM Frequency Error over Temperature

Cellular Band: 824MHz to 848MHz PCS Band: 1850MHz to 1910MHz

GMSK Mode 8PSK Mode GMSK Mode 8PSK Mode
Temp Offset Offset Offset Offset Offset Offset Offset Offset
(°C) (H2) (ppm) (Hz) (ppm) (H2) (ppm) (Hz) (ppm)
-30 -15.10 -0.0180 -30.38 -0.0363 | -16.40 -0.0087 -43.65 -0.0232
-20 16.10 0.0192 7.97 0.0095 -8.27 -0.0044 14.69 0.0078
-10 12.50 0.0149 -16.66 -0.0199 -4.78 -0.0025 0.97 0.0005
0 -1.16 -0.0014 1.26 0.0015 -7.17 -0.0038 18.27 0.0097
10 2.97 0.0036 3.26 0.0039 -0.84 -0.0004 21.41 0.0114
20 -21.10 -0.0252 1.00 0.0012 -16.50 -0.0088 -30.45 -0.0162
30 -5.10 -0.0061 -18.66 -0.0223 | -20.00 -0.0106 -32.77 -0.0174
40 -26.50 -0.0317 -14.82 -0.0177 -39.50 -0.0210 -27.64 -0.0147
50 -29.10 -0.0348 -40.16 -0.0480 | -57.90 -0.0308 -67.22 -0.0358

8.4.2 UMTS Frequency Error over Temperature

UMTS Mode
850 MHz Band 1900 MHz Band
Temp (°C) | Offset (Hz) | Offset (ppm) | Offset (Hz) | Offset (ppm)

-30 -4.39 -0.0052 -5.14 -0.0027
-20 -2.64 -0.0032 -5.91 -0.0031
-10 -1.95 -0.0023 -9.54 -0.0051
0 -8.77 -0.0105 -13.05 -0.0069
10 -3.98 -0.0048 -18.36 -0.0098
20 -5.59 -0.0067 -7.71 -0.0041
30 0.85 0.0010 -7.22 -0.0038
40 -1.30 -0.0016 1.14 0.0006
50 -6.29 -0.0075 -9.86 -0.0052

8.4.3 LTE Frequency Error over Temperature

LTE Band 17: 704MHz to 716MHz LTE Band 4: 1710MHz to 1755MHz
16-QAM Mode 16-QAM Mode 16-QAM Mode 8PSK Mode

Temp Offset Offset Offset Offset Offset Offset Offset Offset
(9] (Hz) (ppm) (Hz) (ppm) (Hz) (ppm) (Hz) (ppm)
-30 34 0.05 22 0.03 23 0.01 55 0.03
-20 43 0.06 26 0.04 -45 -0.03 33 0.02
-10 -23 -0.03 -42 -0.06 -66 -0.04 -34 -0.02
0 -12 -0.02 -74 -0.10 -24 -0.01 23 0.01
10 44 0.06 32 0.05 52 0.03 -45 -0.03
20 -23 -0.03 -12 -0.02 -11 -0.01 -64 -0.04
30 87 0.12 44 0.06 15 0.01 -22 -0.01
40 -54 -0.08 65 0.09 17 0.01 13 0.01
50 56 0.08 -32 -0.05 43 0.02 45 0.03
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9 Frequency Stability versus Voltage
FCC 2.1055, FCC 22.355, FCC 24.235, FCC 27.54

9.1 Summary of Results

The EUT is specified to operate with a supply voltage varying between 4.25VDC and
5.75VDC, having a nominal voltage of 5.0 VDC. It meets the frequency stability limit of
less than 2.5ppm when supply voltage varies within the specified limits. Operation above
or below these voltage limits is prohibited by firmware in order to prevent improper
operation.

9.2 Test Procedure

The EUT was connected to a DC Power Supply and a UMTS test set (CMU 200, or LTE
test set CMW500) with frequency error measurement capability. The power supply
output was adjusted to the test voltage as measured at the input terminals to the device
while transmitting. A voltmeter was used to confirm the terminal voltage. The peak
frequency error is recorded (worst case). The test voltages are 4.25 volts to 5.75 volts.

Test Setu
Control
Interface put Test Set
Board
DC Power
Supply
9.3 Test Equipment
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DATE
Control Computer TC Generic PC 100488 N/A
Wireless Test Set Rohde & Schwarz CMU200 110520 October 31, 2010
Wireless Test Set Rohde & Schwarz CMW500 101532 May 10, 2010
Spectrum Analyzer | Agilent E4440A US41422168 November 26, 2010
DC Power Supply HP 6632A 3530A N/A
Interface Board Shop built ATEMux N/A N/A
Directional Coupler | Pasternack PE2209-10 N/A N/A
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9.4 Test Results

9.4.1 GSM Frequency Error over Voltage
Cellular Band: 824MHz to 848MHz PCS Band: 1850MHz to 1910MHz
GMSK Mode 8PSK Mode GMSK Mode 8PSK Mode
Voltage Offset Offset Offset Offset Offset Offset Offset
V) (Hz) (ppm) (Hz) (ppm) (Hz) (Ppm) (Hz) (ppm)
4.25 -34 -0.04 -74 -0.09 -12 -0.01 33 0.02
5.00 33 0.04 32 0.04 44 0.02 -34 -0.02
5.75 22 0.03 -12 -0.01 -23 -0.01 23 0.01
9.4.2 UMTS Frequency Error over Voltage
Voltage 850 MHz Band 1900 MHz Band
(V) Offset (Hz) Offset (ppm) Offset (Hz) Offset (ppm)
4.25 22 0.03 44 0.02
5.00 26 0.03 -33 -0.02
5.75 -42 -0.05 23 0.01
9.4.3 LTE Frequency Error over Voltage
LTE Band 17: 704MHz to 716MHz LTE Band 4: 1710MHz to 1755MHz
16-QAM Mode 16 QAM Mode 16-QAM Mode 16 QAM Mode
Voltage Offset Offset Offset Offset Offset Offset Offset Offset
V) (Hz) (ppm) (Hz) (ppm) (Hz) (ppm) (Hz) (ppm)
4.25 34 0.05 -22 -0.03 -5 0.00 -24 -0.01
5.00 -3 0.00 -21 -0.03 2 0.00 23 0.01
5.75 12 0.01 30 0.04 11 0.01 12 0.01
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10 Peak to Average Ratio

FCC 27.50(d)

10.1 Summary of Results
The EUT meets the requirement of having a peak to average ratio of less than 13dB.

10.2 Test Procedure

The transmitter output was connected to a Rohde & Schwarz CMWS500 through a coaxial
RF cable and directional coupler, and configured to operate at maximum power. The
peak to average ratio was measured at the required operating frequencies in each band on
the Spectrum Analyzer.

Test Setu
Control
Interface DUT Direction Spectrum
Board al Analyzer
DC Power Power Meter Test Set
Supply (for trigger)
10.3 Test Equipment
EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DATE
Control Computer TC Generic PC 100488 N/A
Wireless Test Set Rohde & Schwarz CMU200 110520 October 31, 2010
Wireless Test Set Rohde & Schwarz CMW500 101532 May 10, 2010
Spectrum Analyzer | Agilent E4440A US41422168 November 26, 2010
DC Power Supply HP 6632A 3530A N/A
Interface Board Shop built ATEMux N/A N/A
Directional Coupler | Pasternack PE2209-10 N/A N/A
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10.4 Test Results

Frequency Channel | Modulation | BW RB Plots Peak to Average Ratio (dB)

(MHz)

706.6 23756 QPSK S) 25 8.5.1 6.42
710.0 23790 QPSK 5 25 8.5.2 6.58
710.0 23790 QPSK 10 50 8.5.3 6.38
713.4 23824 QPSK S) 25 8.5.4 6.39
706.6 23756 16-QAM 5 25 8.5.5 7.21
710.0 23790 16-QAM S) 25 8.5.6 741
710.0 23790 16-QAM 10 50 8.5.7 7.87
713.4 23824 16-QAM S) 25 8.5.8 7.31
1712.6 19975 QPSK S) 25 8.5.9 6.32
17325 20175 QPSK 5 25 8.5.10 6.77
1732.5 20175 QPSK 10 50 8.5.11 6.46
1752.4 20325 QPSK 5 25 8.5.12 6.05
1712.6 19975 16-QAM S) 25 8.5.13 7.03
17325 20175 16-QAM 5 25 8.5.14 7.46
1732.5 20175 16-QAM 10 50 8.5.15 7.67
1752.4 20325 16-QAM S) 25 8.5.16 6.86

10.5 Test Plots
10.5.1 LTE peak to average ratio, QPSK

Band17, Low channel, 706.6 MHz, 5MHz BW, 25RB

¥ Agilent 14:49:12 16 Dec 2810 L
Average Power 100.002 T [ Reference
22.95 dBm
47.13% oo
1.00%
168.0% 2.44 dB 6167
1.8% 4,39 dB
a1y 5.37 dB
B.e1% 591 4B .
8001 6.30 dB 0.61%
B.BRa1Y —_—
Peak 6.42 dB
B.aal1y
@.@@@12@ 56 dB

dE
Meas BH  8.00080008 MHz
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10.5.2 LTE peak to average ratio, QPSK

Band17, mid channel, 710 MHz, 5SMHz BW, 25RB

4 Agilent 14:45:11 16 Dec 2018 L
Average Power 1606.067 Reference
22.83 dBm
a7.42% .
1.08%
18.0% 2.43 dB 0107
1.0% 4.41 dB
8.1y 5.41 dB
0.01% 5.9% dB )
0.001% 6.45 dB 6.01%
0.0001% ——
Peak 6.55 dB
0,801 7
6.0601% 5 g5 26 dB
Meas BH  £.008080688 MHz
10.5.3 LTE peak to average ratio, QPSK
Band17, mid channel, 710 MHz, 10MHz BW, 50RB
4 Agilent 14:47:12 16 Dec 2018 L
Average Power 16o.00% Reference
21.88 dBm
49.35% 19001
1.00%
10.9% 253 dB 0107
1.8% 4.89 dB
8.1 4.99 dB
8.81% 5.66 dB .
00017 6.03 dB b.61%
8.8001 ¥ —_—
Peak 6.33 dB
9.801%
0.0001% 55 dE

dB
Meas BH  8.00000000 MHz
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10.5.4 LTE peak to average ratio, QPSK
Band17, high channel, 710 MHz, 10MHz BW, 50RB
s Agilent 14:50:39 16 Dec 2018 L
Average Power 100.00% T [ Reference
22.84 dBm
48452 14 ooy
1.06%
10.8% 2.46 dB 0.10%
1.6 435 dB
6.1 5.32 dB
6.61% 5.55 dB )
6.0017 608 dg  0.0L%
6.0681 7 —_
Peak 6.39 dB
0.001%
0.0001% 55 20 dB
Meas BN 8.00000006 MHz
10.5.5 LTE peak to average ratio, 16-QAM
Band17, Low channel, 706.6 MHz, 5MHz BW, 25RB
4 Agilent 14:24:26 16 Dec 2010 L
Average Power 100.00 T [ Feference
21.90 dBn
4.07% oo
1.00%
16.67 2.98 4B 0.10%
1.0% 5.13 dB
B.1% 6.24 dB
6.61% 6.82 dB )
0.0017 71045 9017
6.0001 7 —_
Peak 7.21 dB
00017
0.0001% 55 6

dB
Meas BH

2.00000000 MHz
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10.5.6 LTE peak to average ratio, 16-QAM
Band17, Mid channel, 710 MHz, 5MHz BW, 25RB
¥ Agilent 14:29:54 16 Dec 2619 L
Average Power 108.00% Reference
21.81 dBm
44.03% 15 g0y
1.00%
10.9% 2978 gyoy
1.8% 5.11 4B
B.1% 6.18 dB
B.a1y 6.86 dB .
0.0017 — 0.01%
0.0001 % —
Peak 7.41 dB
B.661%
0.0801% 5 45 26 dB
Weas BH  5.80008008 MHz
10.5.7 LTE peak to average ratio, 16-QAM
Band17, Mid channel, 710 MHz, 10MHz BW, 50RB
# Agilent 14:31:57 16 Dec 2010 L
Average Power 106.06% Reference
21.02 dBm
43592 g ny
1.06%
10.9% 3038 gqgy
1.0% 5.02 dB
6.1% 6.11 dB
0.01% 5.83 dB .
0.0017 73648 00L%
0.00017 —
Peak 7.87 dB
0.0617
0.6001 o B

dB
Meas BH  &.00000000 MHz
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10.5.8 LTE peak to average ratio, 16-QAM
Band17, high channel, 713.4 MHz, 5MHz BW, 25RB
# Agilent 14:36:11 16 Dec 2010 L
Average Power 100.00/ T Reference
21.67 dBm
43844 o0
1.08%
18.9% 2.99 dB o107
1.8% 512 dB
B.1% 6.23 dB
6.01% 6.94 dB .
0.0017 7o0dp  00LE
65001 —
Peak 7.31 dB
00612
9.0001% 5 g 28 4B
Meas BH  2.00000008 MHz
10.5.9 LTE peak to average ratio, QPSK
Band4, low channel, 1712.6 MHz, 5SMHz BW, 25RB
# Agilent 15:35:41 16 Dec 2019 L
Average Power 100.60% T Reference
21.96 dBm
48147 14 oy
1.08%
18.9% 2.36 dB 0.167
1.8% 4.27 dB
6.1% 5.25 dB
B.01% 5.79 dB )
0.0017 6194 00L2
06001 -
Peak 6.32 dB
0.081
0.0001% 5 X

dB
Meas BH  5.00080088 MHz

© 2010 Sierra Wireless, Inc.

The contents of this page are subject to the confidentiality information on page one.




SIERRA WIRELESS, INC.

FCC Part 22, 24, 27 / RSS 132, 133 AC313U Mar 18, 2011 Page 121 of
124
10.5.10 LTE peak to average ratio, QPSK
Band4, mid channel, 1732.5 MHz, 5SMHz BW, 25RB
% Agilent 15:41:20 16 Dec 2010 L
H\r‘erage Power 186.08% Refarance
22.04 dBm
47.77% 16.860%
1.68%
16.9% 238dB  gqgy
1.0% 435 dB
@.1% 5.41 dB
6.61 6.0l dB .
0.0017 6.58 dB B.61%
0.0001% 6.77 dB
Peak 6.77 dB
B.681%
0.0001% 5 45 28 dB
Meas BEH  S.00000080 MHz
10.5.11LTE peak to average ratio, QPSK
Band4, mid channel, 1732.5 MHz, 10MHz BW, 50RB
% Agilent 15:47:19 16 Dec 2018 L
Average Power 100.06% feference
20.93 dBn
49.89% 1001
1.06%
16.6% 240 B gy
1.0 4.08 dB
a.1% 5.04 dB
0.01% 5.75 dB .
60017 gog dg 20l
B.a881% ——
Peak E.46 dB
A.881%
0.00017 5 6B

dB
Meas BEW  8.00000068 MHz
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10.5.12 LTE peak to average ratio, QPSK

Band4, high channel, 1752.4 MHz, 5MHz BW, 25RB

# Agilent 15:49:04 16 Dec 2010 L
Average Power 100601 Referance
22.10 dBm
49.72% g guy
1.007
10.07 2288 gypy
1.07 401 dB
0.1% 4.95 dB
0.01% 5.49 dB )
0.0812 cg3dp G0l
0.00817 -
Peak 6.05 dB
0.001%
0.0001% 5 3p 20 B

Meas BH  5.00000000 MHz

10.5.13 LTE peak to average ratio, 1L6QAM

Band4, low channel, 1712.6 MHz, 5SMHz BW, 25RB

% Agilent 15:5:51 16 Dec 2618 L
Average Power 166.00% feferance
20.96 dBm
45.64% 10.00%
1.08%
10.8% 2.87 dB o1a%
1.0% 4,89 dB
8.1 5.98 dB
0.01% 6.62 dB .
8.001% 6.95 dB 0.01%
0.0001% —
Peak 7.03 dB
0.001%
0.0001%

dB 26 dB
Meas BW  8.00000008 MHz
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10.5.14 LTE peak to average ratio, 1L6QAM
Band4, mid channel, 1732.5 MHz, 5SMHz BW, 25RB
# Agilent 15:52:39 16 Dec 2010 L
Average Power 100.007 Reference
20.98 dBm
5141
1.087
10.8% 2928 gqgy
187 5.00 dB
0.1% 6.16 dB
0.017 5.96 dB .
0.0017 7iedp 0817
0.60017 —
Peak 7.46 dB
0.0017
8.00017 5 4p 25 B
Meas BH  £.00000000 MHz
10.5.15 LTE peak to average ratio, 1L6QAM
Band4, mid channel, 1732.5 MHz, 10MHz BW, 50RB
%6 Agilent 15:55:01 16 Dec 2018 L
Average Power 168.60% Reference
20.17 dBm
44.19% 45 00y
1.66%
16.6% 298 dB gqgy
1.0% 439 dB
3.1% 682 dB
0.0L% 6.31 dB .
B.8817 7.31 dB b.61%
06001 —
Peak 7.67 dB
0.0017%
0.00017% 5 55 0B

dB
Meas BH  8.00000088 MHz
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10.5.16 LTE peak to average ratio, 16QAM

Band4, high channel, 1752.4 MHz, 5MHz BW, 25RB

# Agilent 15:57:88 16 Dec 2618 L
Average Power  100-207 Referance
21.04 dBm
6.40% 0.
1.00
16.87 287 dB gogy
1.0% 474 dB
B.1% 5.83 db
0.017 6.53 dB ]
B.001% 6.81 dB 6.01%
0.0001% —_—
Peak 6.86 dB
0.0017
0.00011 5 R

dB
Meas BW  8.80090000 MHz
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