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1 Results Summary

Applicant: Ericsson Canada
3500 Carling Ave.
Ottawa, On
Canada
K2H 8E9
Apparatus: KRC 131 145/1 (RRUL 11 B13 700MHz Upper C)
Application: Fixed Wireless Base Station Transceiver
FCC ID: VZTAKRC131145-1
In Accordance With: FCC CFR 47 Part 27 Miscellaneous Wireless

Communications Services

This test report has been prepared for the purpose of demonstrating compliance with FCC CFR
Title 47 Part 27. Conducted measurements have been performed in accordance with ANSI TIA-
603-B-2002. Radiated tests have been conducted is accordance with ANSI C63.4-2003.
Radiated emissions are assessed and measured at an accredited ITL in a 3 meter or 10 meter
Semi-Anechoic chamber. Conducted Emissions have been assessed at Ericsson Carling facilities
using calibrated equipment in accordance with Part 27 Requirements.

The assessment summary is as follows:

Apparatus Assessed: KRC 131 145/1 (700MHz RRUL 11 B13 Remote Radio Unit)
Specification: FCC CFR 47 Part 27 Miscellaneous Wireless
Communications Services
Compliance Status: Compliant
Exclusions: None
Non-compliances: None
Report Release History: Original Release
Version: 1.0 FCC CFR 47 Part 27 Test Report 18/06/2010
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2 Introduction

This document supports the FCC test process and filing requirements for North American approvals.
Measurements are conducted to satisfy and demonstrate compliance to the Essential parameters for
Radio Compliance and Conformance to the following standards:

e FCC CFR 47 Part 27 Subpart C, Miscellaneous Wireless Communications Services.

e FCC CFR 47, Subpart 2, Subpart J, Equipment Authorization Procedures — Equipment
Authorization.

The initial RRUL B13 deployment will support a 10MHz BW for Fixed Wireless Base Station
(BTS) applications with a rated output of 30W (44.8dBm) in a 2 x 2 MIMO configuration.
Frequency band for authorization will address the US 700MHz Band 13 (Upper C Block).

Hardware Description
The BTS equipment is comprised of the following:
1) KRC 131 145/1 RRUL 11 B13: LTE Remote Radio Unit [RRUL] EUT
2) CPRI Modem Emulator (RU-Master LPC 102 400/5 R1B  S/N TO1E684487)

RRU Details
Frequency: FCC 700MHz Band

Transmit / Downlink: 746 — 757MHz — Upper Block C: 751MHz
e Modulation: OFDMA, QPSK, 16QAM, 64QAM
e BW: 10 MHz
e MIMO, 2 x 2 (Spatial Multiplexing)
o Diversity, 2 Way Transmit
e Throughput: Up to 60 Mbps
e Power: 44.8dBm (30W)
e PAPR:7dB
Duplex: FDD (31MHz)
Frequency Stability: +/-0.05ppm
Channel Raster: 100 kHz

Receive / Uplink: 776 - 787MHz — Upper Block C: 782MHz
e Modulation: SC-FDMA, QPSK, 16QAM
e BW: 10 MHz
e MIMO, 2 x 2, Multi-User
e Throughput: Up to 20Mbps
o Diversity, 2 and (4 Branch Receive)

RRU Physical Details:
PWR: -48V (typical) DC 350W (max), Size: 17” x 11.3” x 8.7” (H x W x D), Weight: 53Ibs

Version: 1.0 FCC CFR 47 Part 27 Test Report 18/06/2010
Status: Approved D. Bolzon Page 10 of 72
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3 Equipment Under Test

3.1 Product Identification

The Equipment Under Test (UUT) is identified for Fixed Base Station operation as follows:
Ericsson Remote Radio Unit RRUL 11 B13, 700MHz (Upper C Block) KRC 131 145/1

3.2 Technical Specifications of the EUT

Manufacturer: Ericsson Canada
Operating Frequency: TX: 751MHz
RX: 782MHz
Emission Designator: 10M0 W7D
Modulation: LTE OFDMA, QPSK, 16QAM, 64QAM

(Two transmitters, 2 receivers per sector)

Antenna Data: (for reference only) Andrew LNX-6513DS-T4M
12.7dBd, 14.8dBi (max)
Beamwidth — Horizontal 65°

3.3 Technical Description

The Ericsson LTE RRU (RRUL) is a single sector Transceiver (2 transmitter, 2 receivers per radio /
sector) operating in FDD mode which will be introduced as part of Ericsson’s next generation BTS
product line. The initial RRU product offering addresses the LTE air interface, while the RRU radio
architecture will be 4G agnostic to support OFDM based air interfaces including the long term evolution
of GSM/UMTS (LTE), 802.16e OFDMA standards with Multiple Inputs Multiple Outputs (MIMO)
operation. Transmitter outputs (TX1, TX2) are isolated and non-correlated for external interface to
customer furnished antenna.

The Radio design will address outdoor installations for pole and building/wall mount deployment. RRU
electronics are housed in a weather protected environmental enclosure intended for co-location in
proximity to the customer furnished antenna. The RRU has an integrated active duplexer for enhanced up
link performance and antenna interface. Compliance and performance testing will include a band /
spectrum dependent DDM (duplexer) integrated with the RRU product offering.

The RRU operates over the North American 700MHz band employing a band specific duplexer designed
to limit operations to specific customer requirements. The RRUL 11 B13 product offering will operate
over a Down Link (DL) transmit frequency band from 746MHz to 757MHz, at a channel bandwidth of
10MHz centered at 751MHz. LTE modulation formats OFDMA QPSK, 16QAM and 64QAM will be
assessed at a rated output of 30W per transmitter.

Version: 1.0 FCC CFR 47 Part 27 Test Report 18/06/2010
Status: Approved D. Bolzon Page 11 of 72
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The recommended customer furnished antenna detail is as follows:
MFG: Andrew Antenna

Model: LNX-6513DS-T4M

Gain: 12.7dBd (14.8dBi)

Beam width: Horizontal 65°

The Ericsson RRU design consists of logical sections comprised of Digital, RF, Power Amplifiers, and a
Power Supply and distribution housed in a single outdoor enclosure. Heat fins on the enclosure external
surface provide convection cooling for thermal and environmental control. For protection against solar
impact, a sun shield mounted on the unit provides additional thermal protection to limit direct solar
exposure. The unit operates over an ambient temperature of -40°C to +55°C including sun loading.

The digital section provides processing resources to the RRU CPRI based optical link to the Modem and
Soft Radio Core. This single sector Radio is targeted to support up to 20MHz base band data bandwidth.
(Initial deployment will be limited to 10MHz) The digital section of the transceiver card provides the
processing solution for the 4G Radio.

The PSU provides primary power conversion from a nominal input of -48VDC (350W) for the internal
PCB circuit requirements. The PA board produces the RF output power for BTS transmission at a rated
power up to 30W per transmitter port. The RRU consists of a Radio transceiver and integrated active
Duplexer combination for applicable FCC compliance. All compliance measurements and ratings are
referenced at the antenna ports / duplexer interface.

Revised 700 MHz Band Plan for Commercial Services

cH |co | o | oo |on | oo |om | oo | on |ow | on | o | om | o | cn | o | ol | ol
57 67

sz | 53 | 54 | oss | ose s5 | 59 | e0 | 61 62 | 63 | 64 | 65 | 66 68 | 69
L] 4 16 ] '3 40 T46 'S S8 764 ™ 6 £ T4 &0 %
. N AN _ B A

Lower 700 MHz BAND Upper 700 MHZ BanD
(TV CHANNELS 52-59) { TV CHANNELS 60-69)

Block Frequencies (MHz) Bandwidth Pairing Area Type Licenses
A 698-704, 728-734 12 MHz 2x6MHz EA 176
B 704-710, 734-740 12 MHz 2x 6MHz CMA 734
C 710-716, 740-746 12 MHz 2x6MHz CMA 734
D 716-722 6 MHz unpaired EAG 6
E 722-728 6 MHz unpaired EA 176
C 746-757, T76-787 22 MHz 2x 11 MHz REAG 12
A 757-758, 787-788 2 MHz 2x1MHz MEA 52
D 758-763, 788-793 10 MHz 2x5MHz Nationwide 1*
B 775-776, 805-806 2 MHz 2x1MHz MEA 52

* Subject to conditions respecting a public/private partnership.

The blocks shaded above in gray (Lower 700 MHz Band C and D Blocks and Upper 700 MHz
Band A and B Blocks) were auctioned prior to Auction 73.

Figure 3-1: FCC Revised 700MHz Frequency Band
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Radio Standard is LTE, OFDMA TX, (SC-FDMA RX) configured for a 2x2 MIMO operating mode with
an output rated power of 30W (44.8dBm) at the antenna port. Transmit outputs 1 and 2 are isolated, non-
correlated outputs connected to two isolated customer furnished antenna and are measured/verified
independently.

The TX Modulation schemes of QPSK, 16QAM, and 64QAM will be supported along with an
operational bandwidth of 10MHz for product release in the 700MHz Upper C Block spectrum. QPSK,
16QAM, and 64 QAM will employ 3/4 CTC data rate coding. The RRU employs a CPRI (Common
Public Radio Interface) for interoperability and standardization of the radio protocol interface. To
demonstrate compliance, appropriate LTE waveforms will be utilized to generate the RF output, rated
power and bandwidth requirements with respect to the modulation variables.

Table 3-1: Applicable FCC 700MHz Blocks

Block Bandwidth Frequency
C 11MHz 746 - 757MHz and 776 — 787MHz
Test Units:

Part 27: UUT KRC 131 145/1 RRUL 11 B13 700MHz, SN: CH50000356 CA05

CPRI Modem interface with LTE Test Vectors and traffic (RUMA LPC 102 400/5)
Part 15: UUT KRC 131 145/1 RRUL 11 B13 700MHz, SN: CH50000356 CAO05

CPRI Modem interface with LTE Test Vectors and traffic (RUMA LPC 102 400/5)

TX Out: 30W/Ant (max)
AISG RX1 Antenna (Coax)
RX2 Interconnect
A 2 l » ANT1
RX_IN TX/RX
Craft || 751MHz o TX1 < > ANT2
RIF_1(CPR) ——  Transceiver PA Module » X2
Module — PWRISig
Digital & Analog DDM
|P|v\|’R| Ll (Dual Duplexer
Module)
PWR & Data
PSU
| I GND (PE)
-48V DC |
10A (max)

Figure 3-2: UUT - Block Diagram RRUL 700MHz
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4 Test Conditions

4.1 Specifications

The apparatus has been assessed against the following specifications:
FCC CFR 47 Part 27 Miscellaneous Wireless Communications Services

4.2 Test Environment

All tests are performed under the following environmental conditions:

Temperature range
Humidity range
Pressure range
Power supply range

4.3 Test Equipment

15-300C

20-75%

86 - 106 kPa

+/- 5% of rated voltages

Table 4-1: Conducted Emissions - List of Test Equipment

Equipment Manufacturer Model No. Asset/Serial No. Cal Due
Signal Analyzer Agilent MXA N9020A 1084944/MY48010211 | 15 Feb 2012
Signal Analyzer Agilent MXA N9020A 1081485/MY47380104 | 15 Feb 2012
Power Meter HP 438A L0544032 24 Nov 2010
Power Sensor HP 8481A US37290233 24 Nov 2010
Attenuator 30dB  (Qty=2) Narda 769-30 NA NA
Attenuator 20dB  (Qty=2) Meca 650-20-1F4 NA NA
Network Analyzer (Path Loss Calibration) Agilent N5230 MY45000798 16 Nov 2010
Climatic Chamber Burnsco RTC-37P-3-3 04-13 27 Oct 2010
Power Supply Xantrex XHR 60-18 62016 NCR
Digital Volt Meter Fluke

Version: 1.0 FCC CFR 47 Part 27 Test Report 18/06/2010
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Table 4-2 Radiated Emissions - List of Test Equipment

Equipment Manufacturer Model No. Asset/Serial No. Next Cal.
10 m EMI Test Chamber
Bilog Antenna ARA LPB 2520A SSG012772 12/21/2010
Horn Antenna, Double ridged EMCO 3115 SSG012298 02/19/2011
Active Loop Antenna (H Field) EMCO 6502 $SG012080 12/01/2010
Active Monopole Antenna EMCO 3301B S$SG012683 07/02/2010
Bilog Antenna Chase CBL6111 LPB 2520A SSG012564 10/06/2010
Double Ridged Horn EMCO 3115 SSG012267 03/12/2011
Receiver/Spectrum Analyzer Hewlett Packard 8566B SSG012521 03/02/2011
Power Supply Hewlett Packard 6216A SSG013063 NR
Attenuator Aeroflex/Weinschel 6070-10 SSG012140 10/29/2010
Spec. A, RF Pre-selector Hewlett Packard 85685A S$SG012010 03/02/2011
Spectrum Analyzer Display Hewlett Packard 85662A SSG012433 03/02/2011
Quasi Peak Adaptor Hewlett Packard 85650A SSG012620 03/02/2011
RF Amplifier Hewlett Packard 8447D SSG013045 09/24/2010
Pre-Amplifier BNR LNA SSG012360 01/15/2011
Signal Generator Anritsu 69369A SSG012138 09/28/2010
High Pass RF Filter :\r’]';frowave Circuits | 11601361 | $SG013705 04/20/2011
Radio Frequency Filter FSY Microwave DC9371 SSG013702 02/10/2011
High Pass Filter :\r/]'é?rowave Cireuits | 1360261 S$SG012728 03/22/2011
Band Pass Filter Hewlett Packard 8430A SSG012120 02/10/2011
Coaxial Cable HUBER + SUHNER | 104 Sucoflex | SSG012409 01/27/2011
Coaxial Cable #23 HUBER + SUHNER | 104 Sucoflex | SSG013019 08/17/2010
Coaxial Cable #8 104 Sucoflex | SSG012131 10/29/2010
Coaxial Cable #14 HUBER + SUHNER | 104 Sucoflex | SSG012041 10/29/2010
Note: N/A = Not Applicable, NCR = No Cal Required, COU = CAL On Use

Version: 1.0 FCC CFR 47 Part 27 Test Report 18/06/2010
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5 Applicable Tests

This section contains the following:

FCC CFR 47 Part 27: Test Requirements

The column headed 'Required' indicates whether the associated clauses were invoked for the apparatus
under test. The following abbreviations are used:

N No: Not Applicable / Not Relevant.
Y Yes: Mandatory i.e. the apparatus shall conform to these tests.
N/T Not Tested

The results compiled in this document are in accordance and representative of the operation of the
apparatus as originally submitted.

5.1 FCC Part 27: Test Parameters

Table 5-1: Applicable Test Parameters / Results Summary

Clause | Test Method | Test description Required Result
27.50(c) 2.1046 RF Output Power \% Pass

------ 2.1047 Modulation Characteristics Y Pass

------ 2.1049 Occupied Bandwidth Y Pass
27.53(c) 2.1051 Band Edge Compliance Y Pass
27.53(c) 2.1051 Spurious Emissions at the Antenna Terminal Y Pass
27.53(c) 2.1053, 2.1057 Field Strength of Spurious Emissions Y Pass

27.54 2.1055 Frequency Stability Y Pass

Version: 1.0 FCC CFR 47 Part 27 Test Report 18/06/2010
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6 Test Results

6.1 Effective Radiated Power and Antenna Height

Clause 27.50 Limits: FCC CFR Part 2.1046 Fixed Base Station

(b) The following power and antenna height limits apply to transmitters operating in the 746-763 MHz, 775-793 MHz
and 805-806 MHz bands:

(4) Fixed and base stations transmitting a signal in the 746-757 MHz, 758-763 MHz, 776-787 MHz, and 788-793
MHz bands with an emission bandwidth greater than 1 MHz must not exceed an ERP of 1000 watts/MHz and an
antenna height of 305 m HAAT, except that antenna heights greater than 305 m HAAT are permitted if power
levels are reduced below 1000 watts/MHz ERP accordance with Table 3 of this section.

(5) Fixed and base stations located in a county with population density of 100 or fewer persons per square mile,
based upon the most recently available population statistics from the Bureau of the Census, and transmitting a
signal in the 746—-757 MHz, 758-763 MHz, 776-787 MHz, and 788-793 MHz bands with an emission bandwidth
greater than 1 MHz must not exceed an ERP of 2000 watts/MHz and an antenna height of 305 m HAAT, except
that antenna heights greater than 305 m HAAT are permitted if power levels are reduced below 2000 watts/MHz
ERP in accordance with Table 4 of this section.

Table 3 to §27.50.—Permissible Power and Antenna Heights for Base and Fixed Stations in the 698—-757 MHz, 758-
763 MHz, 776-787 MHz and 788—-793 MHz Bands Transmitting a Signal With an Emission Bandwidth Greater than 1
MHz

Antenna height (AAT) in meters (feet) Effective radiated power (ERP) per MHz

(watts/MHz)
Above 1372 (4500) 65
Above 1220 (4000) To 1372 (4500) 70
Above 1067 (3500) To 1220 (4000) 75
Above 915 (3000) To 1067 (3500) 100
Above 763 (2500) To 915 (3000) 140
Above 610 (2000) To 763 (2500) 200
Above 458 (1500) To 610 (2000) 350
Above 305 (1000) To 458 (1500) 600
Up to 305 (1000) 1000
Version: 1.0 FCC CFR 47 Part 27 Test Report 18/06/2010
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Table 4 to §27.50.—Permissible Power and Antenna Heights for Base and Fixed Stations in the 698—-757 MHz, 758—
763 MHz, 776-787 MHz and 788—-793 MHz Bands Transmitting a Signal With an Emission Bandwidth Greater than 1
MHz

Antenna height (AAT) in meters (feet) Effective radiated power (ERP) per MHz

(watts/MHz )
Above 1372 (4500) 130
Above 1220 (4000) To 1372 (4500) 140
Above 1067 (3500) To 1220 (4000) 150
Above 915 (3000) To 1067 (3500) 200
Above 763 (2500) To 915 (3000) 280
Above 610 (2000) To 763 (2500) 400
Above 458 (1500) To 610 (2000) 700
Above 305 (1000) To 458 (1500) 1200
Up to 305 (1000) 2000
Version: 1.0 FCC CFR 47 Part 27 Test Report 18/06/2010
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Test Set Up
REF -48V PSU
50Q
UUT: RRUL 11
REF_IN «RIE Fiber : »| RIF1 ) X1 lan ANT 1 ' Att :
(SUA) R:E;RI) N [ (SFP) (QN) IX2 ylan) (7116) ' L
REF_OUT RIF2 : :
(SMA) (CPRI) . amle RX 1a vy |
—1LAN ! (QMA)l¢ RX 1b (QMA) ANT 2 :
(RJ45) ' (7/16) H
i RX 23] 500 i
1 (QMA) .
UsB ; i
i RX 2b| 500 ;
i (QMA) i
_i |aisc :
! (8 pos DIN) :
E Craft PWR :
E (RJ45) :
RUMA i | XCVR DPM
S RRU T . .. :
Craft PC [
oo [Powrvem]} :
MXA '

Figure 6-1 RRU Radio Compliance Set Up / Configuration

Test conditions:

All modulation (QPSK, 16QAM, and 64QAM) modes and different data rates are evaluated using
representative waveforms of all modulation schemes. The test results shall include 10MHz bandwidth
configurations for 751MHz as applicable.

Physical Channels

A downlink physical channel corresponds to a set of resource elements carrying information originating
from higher layers and is the interface defined between 36.212 and 36.211 [15]. The following downlink
physical channels are defined:

- Physical Downlink Shared Channel, PDSCH - QPSK, 16QAM, 64QAM
- Physical Broadcast Channel, PBCH - QPSK

- Physical Downlink Control Channel, PDCCH - QPSK

- Physical Control Format Indicator Channel, PCFICH - QPSK

- Physical Hybrid ARQ Indicator Channel, PHICH - BPSK

LTE standard defines BPSK as an ARQ Indicator Channel, thus being embedded into the LTE signal and
does not contain traffic data. As BPSK is embedded in each modulation scheme, waveforms tested
represent the worst case conditions.

Version: 1.0 FCC CFR 47 Part 27 Test Report 18/06/2010
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Procedure:

Channel Power measurements for each output shall be conducted for the applicable bandwidths and
modulation schemes for the Lower, Middle and Upper frequency offsets as applicable. The following

tables are used to summarize recorded results in addition to applicable captured plots.

Table 6-1: Setting / Measurement Results — Channel Power

10MHz Channel Power Output (dBm)
Setting
QPSK 16 QAM 64 QAM
X1 X2 X1 TX2 X1 X2

Frequency (CH5230) | 751MHz | 44.75 4477 44.70 44.75 44.72 44.83

RBW 1MHz

VBW 3MHz

CH BW 10MHz

Span 50MHz

Sweep 1ms

Reference Level Offset 51.5dB

Detector RMS Aggregate Power =10°(10*LOG(10™N(TX1/10)+10~(TX2/10))/10)/1000

Attenuation 10dB 59.85 59.37 ‘ 60.06
Antenna Height Limit: (see FCC Clause 27.50 tables 3 and 4 for antenna compliance reference heights)
Note: Antenna are customer furnished ... G = 12.7dBd (max)
Aggregate Power: TX1 + TX2

PWR PdBm = 10log(10" (TX1 dBm/10) + 10~ (TX2 dBm/10)) = 47.79dBm (10MHz)
PWR W (10MHz) = 10”(47.79/10)/1000 = 60.06 W

Version: 1.0 FCC CFR 47 Part 27 Test Report 18/06/2010
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&= Agilent 89600 Vector, Signal Analyzer - Press the Mode key to switch applications
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Measurement running LTE INT REF AUTOCAL: OK A

Figure 6-2 : 10MHz BW Modulation TX1_QPSK at 751.0MHz

1 pgilent Spectrum Analyzer, - Channel Power
L S0 5 INT REF| ALIGH AUTO 02:18:41 PM May 05, 2010
VBW 5.0000 MHz Center Freq: 751.000000 MHz Radio Std: None

Input: RF ~w». Trig:Free Run Avg|Hold: 20/20

#IFGain:Low #Atten: 10 dB Ext Gain: 51.50 dB Radio Device: BTS

10 dBidiv Ref 50 dBm

et | L [, II'“""""-"”__“

Center 751 NMHz Span 50 MHz
Res BW 470 kHz VBW 5 MHz Sweep 1ms

Channel Power Power Spectral Density

44.75 dBm/ 10 MHz -25.25 dBmiHz

MSG STATUS

Figure 6-3 : 10MHz BW Channel Power TX1_QPSK at 751.0MHz
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&= Agilent 89600 Vector, Signal Analyzer - Press the Mode key to switch applications

File Edit Control Source Input TestSstup MeasSetup Display Trace Markers Utilties Help
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Doing demodulation... LTE INT BEF AUTOCAL: OK A

Figure 6-4 : 10MHz BW Modulation TX2_QPSK at 751.0MHz

) Agllem Spectrum Anal;
L | | IMT REF| ALIGN AUTO 02:38:15 PM May 05, 2010
\IBW 5.0000 MH=z Center Freq: 751.000000 MHz Radio Std: None
Input: RF —s— Trig:Free Run Avg|Hold: 20/20
#IFGain:Low #Atten: 10 dB Ext Gain: 51.30 dB Radio Device:BTS

Center 751 NMHz Span 50 MHz
Res BW 470 kHz VBW 35 MHz Sweep 1 ms

Channel Power Power Spectral Density

44 77 dBm/ 10 MHz -25.23 dBmiHz

MSG STATUS

Figure 6-5 : 10MHz BW Channel Power TX2_QPSK at 751.0MHz
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&= Agilent 89600 Vector, Signal Analyzer - Press the Mode key to switch applications
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Figure 6-6 : 10MHz BW Modulation TX1_16QAM at 751.0MHz

IMT REF| ALIGN AUTO 01:22:35 PM May 05, 2010
Center Freq: 751.000000 MHz Radio 5td: None
—s— Trig:Free Run Avg|Hold: 20720
HIFGain:Low HAtten: 10 dB Ext Gain: 51.50 dB Radioc Device: BTS

Center 751 NMHz Span 50 MHz
Res BW 470 kHz VBW 35 MHz Sweep 1 ms
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44.70 dBm/ 10 MHz -25.30 dBm/Hz
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Figure 6-7 : 10MHz BW Channel Power TX1 16QAM at 751.0MHz
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Figure 6-8 : 10MHz BW Modulation TX2_16QAM at 751.0MHz

T Agilent Spectrum Anal
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Figure 6-9 : 10MHz BW Channel Power TX2_16QAM at 751.0MHz
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Figure 6-10 : 10MHz BW Modulation TX1_64QAM at 751.0MHz
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Figure 6-11 : 10MHz BW Channel Power TX1 64QAM at 751.0MHz

Version: 1.0 FCC CFR 47 Part 27 Test Report 18/06/2010
Status: Approved D. Bolzon Page 25 of 72



Ericsson Canada Proprietary Information RRUL 11 B13 700 MHz
Restricted Use and Duplication FCC ID: VZTAKRC131145-1

&= Agilent 89600 Vector, Signal Analyzer - Press the Mode key to switch applications

File Edit Control Source Input TestSetup MeasSetup Display Trace Markers Utiities Help
voule @O0 ®EE e - i

verl OFDR beas nge: 16 dEm

dBm

Upper Freg
er Frag

gﬂg#&i*:
 TTYYPEL]
ke e ke
FEFIAR OW
REESKER W
Y IrILY.
REREED DD

2123

D: Ch1 Error Surnrr

dBm
cBm

Trace B OBW: 8 920 213.08 Hz Centroid: 751 001 628.64 Hz Ooffset: 1 628.64 Hz
Trace E Marker:

Measurement running LTE INT REF AUTOCAL: OK A

Figure 6-12 : 10MHz BW Modulation TX2_64QAM at 751.0MHz
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Figure 6-13 : 10MHz BW Channel Power TX2 64QAM at 751.0MHz
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6.2 RF Safety (Reference 27.52)

Licensees and manufacturers are subject to the radio frequency radiation exposure requirements specified
in sections 1.1307(b), 2.1091, and 2.1093 of this chapter, as appropriate.

Technical information showing the basis for this statement must be submitted to the Commission upon
request.

The following spread sheet shows an example of the required calculation for MPE (Maximum
Permissible Exposure) for RF safety submissions. This calculation is required as a separate exhibit under
the FCC submission.

RF Safety: Based on the rated output power and 14.8dB antenna gain, a minimum distance of 4.0 meters
to the operating antenna must be maintained.

ERICSSON 2

Prediction of MPE limit at a given distance

Reference_1: Equation from page 51 of EN 50385: Basic standard for the calculation and measurement of electromagnetic
field strength and SAR related to human exposure from radio base stations and fixed terminal stations for wireless
telecommunication systems (110 MHz - 40 GHz)

Reference 2: Equation from page 18 of OET Bulletin 65, Edition 97-01: Evaluating Compliance with FCC Guidelines for
Human Exposure to Radiofrequency Electromagnetic Fields.

PG RRUL 11 B13: 700MHz (Upper C Block)
2
47R

where: S = power density
P = power input to the antenna
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna

S

Maximum peak output power at antenna input terminal: 44.80 (dBm)
Maximum peak output power at antenna input terminal: 30199.5172 (mW)
Antenna gain (typical): 14.8 (dBi)
Maximum antenna gain: 30.1995172 (numeric)
Prediction distance: 400 (cm)
Prediction frequency: 737 (MHz)
MPE limit for uncontrolled exposure at prediction frequency: 0.5 (mW/cm”2)
Power density at prediction frequency: 0.453597 (mW/cm”2)

Maximum allowable antenna gain: 15.22299851 (dBi)

Margin of Compliance: 0.42299851
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6.3 Occupied Bandwidth

Clause 27.50 2.1049

(@) Occupied bandwidth. The frequency bandwidth such that, below its lower and above its upper
frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean power radiated
by a given emission. Occupied BW is the portion of the spectrum which contains 99% of the emitted
energy (.5% of the remaining is above and .5% is below the occupied BW). The occupied bandwidth
may not exceed the authorized bandwidth in the radio service rules. The occupied bandwidth test should
be performed for each type of emission listed on the grant.

Procedure:

The following procedure and conditions shall apply for Occupied Bandwidth measurements. As
applicable, Lower, Middle and Upper frequency offsets, modulation, and bandwidths shall be assessed
and recorded along with the relevant captured plots.

Test Setup

REF -48V PSU
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Figure 6-14 RRU Radio Compliance Set Up / Configuration
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The following tables shall be used to summarize recorded results in addition to applicable captured plots.

Table 6-2: Setting / Measurement Results — Occupied Bandwidth

Occupied Bandwidth (MHz)
Setting (Note: BPSK embedded in each modulation scheme)
QPSK 16 QAM 64 QAM
X1 X2 X1 X2 X1 TX2

Frequency (cH5230) | 751MHz | 8937 | 8.968 | 8.939 | 8.980 | 8.952 8.970

RBW 180kHz

VBW 1.8MHz

CH BW 10MHz

Span 20MHz

Sweep 1ms

Reference Level Offset 51.0dB

Detector Peak

Attenuation 10dB
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1 Agilent Spectrum Analyzer, - Occupied BW E]
| C S0 52 s IMT REF| ALIGN AUTO 02:26:23 PM May 05, 2010
VBW 1.8000 MHz Center Freq: 751.000000 MHz Radio Std: None
Input: RF +w. Trig:Free Run Avg|Hold: 20/20
#IFGain:Low #Atten: 10 dB Ext Gain: 51.50 dB Radio Device: BTS

10 dBidiv Ref 50 dBm

Center 751 MHz Span 20 MHz
Res BW 180 kHz VBW 1.8 MHz Sweep 1ms

Occupied Bandwidth Total Power 45.71 dBm
8.9367 MHz

Transmit Freq Error -4496 Hz OBW Power 99.00 %
x dB Bandwidth 9.444 MHz x dB -26.00 dB

MSG STATUS

Figure 6-15: 10MHz Occupied Bandwidth TX1_QPSK at 751.0MHz

1 Agilent Spectrum Analyzer, - Occupied BW E]
I L | S0 5 A IMT REF| ALIGH AUTO 02:39:12 PM May 05, 2010
Center Freq 751.000000 MH=z Center Freq: 751.000000 MHz Radio Std: None
Input: RF +p. Trig:Free Run Avg|Hold: 20/20
2IFGain:L ow HAtten: 10 dB Ext Gain: 51.30 dB Radio Device:BTS

10 dBidiv Ref 50 dBm

Center 751 MHz Span 20 MIHz
Res BW 180 kHz VBW 1.8 MHz Sweep 1ms

QOccupied Bandwidth Total Power 45.75 dBm
8.9676 MHz

Transmit Freq Error 4.232 kHz OBW Power 99.00 %
x dB Bandwidth 9.469 NMHz x dB -26.00 dB

MSG STATUS

Figure 6-16: 10MHz Occupied Bandwidth TX2_QPSK at 751.0MHz
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1 Agilent Spectrum Analyzer, - Occupied BW

50 52 AC

IMT REF| ALIGN AUTC

EEX

01:23:43 PM May 05, 2010}

[ L | |
Center Freq 751.000000 MHz
Input: RF
#IFGain:Low

10 dBidiv Ref 50 dBm

Center 751 NMHz
Res BW 180 kHz

Occupied Bandwidth

8.9388 MH:z
4.369 kHz
9.457 NMHz

Transmit Freq Error
x dB Bandwidth

MSG

+w. Trig:Free Run

CenterFreq: 751.000000 MHz
Avg|Hold: 20720

#Atten: 10 dB Ext Gain: 51.50 dB

VBW 1.8 MHz

Total Power 45.74 dBm

OBW Power 99.00 %
x dB -26.00 dB

STATUS

Radie Std: None

Radio Device: BTS

Span 20 MHz
Sweep 1ms

Figure 6-17: 10MHz Occupied Bandwidth TX1_16QAM at 751.0MHz

Il Agilent Spectrum Analyzer, - Occupied BW
S0 52 | | | AT

IMT REF| ALIGN AUTC

EIEX

01:08:01 Pr May 05, 2010}

L L | |
Preamp Gain -51.30 dB
Input: RF
#IFGain:Low

10 dBidiv Ref 50 dBm

Center 751 MHz
Res BW 180 kHz

Occupied Bandwidth

8.9802 MHz
5.328 kHz
9.468 MHz

Transmit Freq Error
x dB Bandwidth

MSG

) Trig:Free Run

Center Freq: 751.000000 MHz
Avg|Hold:>20/20

RAtten: 10 dB Ext Gain: 51.30 «B

VBW 1.8 MHz

Total Power 45.76 dBm

OBW Power 99.00 %
x dB -26.00 dB

STATUS

Radie Std: None

Radio Device: BTS

Span 20 MHz
Sweep 1ms

Figure 6-18: 10MHz Occupied Bandwidth TX2_16QAM at 751.0MHz
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1 Agilent Spectrum Analyzer, - Occupied BW
50 & AC

IMT REF| ALIGN AUTC

EEX

09:53:20 &M May 05, 2010

L C
Ref Value 50.00 dBm
Input: RF
#IFGain:Low

Ref 50 dBm

10 dBidiv
L

Center 751 NMHz
Res BW 180 kHz

Occupied Bandwidth

8.9519 MH:z
12.747 kHz
9.484 NMHz

Transmit Freq Error
x dB Bandwidth

MSG

Center Freq: 751 000000 MHz
+w. Trig:Free Run Avg|Hold: 20720
#Atten: 10 dB Ext Gain: 51.50 dB

VBW 1.8 MHz

Total Power 45.63 dBm

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Radie Std: None

Radio Device: BTS

Span 20 MHz
Sweep 1ms

Figure 6-19: 10MHz Occupied Bandwidth TX1_64QAM at 751.0MHz

'.lgllenl Spectrum Analyzer - Dccupled BW
S0 52 | | | e

IMT REF| ALIGN AUTC

EIEX

12:12:32 PM May 0S5, 20100

RBW  180.00 kHz
Input: RF
ZIFGain:Low

10 dBidiv Ref 50 dBm

Center 751 MHz
Res BW 180 kHz

Occupied Bandwidth
8.9697 MHz
-3285 Hz
9.475 MHz

Transmit Freq Error
x dB Bandwidth

MSG

Center Freq: 751.000000 MHz
«w- Trig:Free Run Avg|Hold: 20/20
RAtten: 10 dB Ext Gain: 51.50 JB

VBW 1.8 MHz

Total Power 45.94 dBm

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Radie Std: None

Radio Device: BTS

Span 20 MHz
Sweep 1ms

Figure 6-20: 10MHz Occupied Bandwidth TX2_64QAM at 751.0MHz
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6.4 Spurious emissions at the antenna terminal
Clause 27.53(c)

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

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

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

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

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

(f) For operations in the 746-763 MHz, 775-793 MHz, and 805-806 MHz bands, emissions in the band 1559-1610
MHz shall be limited to =70 dBW/MHz equivalent isotropically radiated power (EIRP) for wideband signals, and —-80
dBW EIRP for discrete emissions of less than 700 Hz bandwidth. For the purpose of equipment authorization, a
transmitter shall be tested with an antenna that is representative of the type that will be used with the equipment in
normal operation.

Test Setup:

-48V PSU

UUT: RRUL 11
prmemememem e DT
i
N (I;E;_IN RIF1 ’_BLF_EIILFJ_:t RI(FSl o @n) X1 ylon Arzj7'lr1 61)
(cPRI) [ T (@Nn) X2  pfan)
REF_OUT RIF2 :
(SMA) (CPRI) | (ama)le RX 12 (ama)
—LAN ! (QMA) ¢ RX 1b (QVA) ANT 2
(RJ45) ! (7/16)
1
i RX 2a| 500
i (QVA)
usB H
i RX 2b| 500
i (QVA)
— ' 1AISG
! (8 pos DIN)
1
i PWR
1 |Craft
| (Russ5)
1
RUMA ! XCVR DPM
oo 1oL RRUCTTT T .
Craft PC
GND

Figure 6-21 RRU Radio Compliance Set Up / Configuration
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FCC Limit = PWR @em — [ 43 + 10log(PWR w)) ] = 44.8 — 43 + 10log(30) = -13dBm

Procedure:

The following procedure and conditions shall apply for Spurious Emission measurements. As applicable,
lower and high side offsets from the channel shall be assessed with respect to all modulation, and
bandwidths as well as all emissions up to 8.5GHz. Results shall be compiled and recorded along with the
relevant captured plots.

Table 6-3: Setting / Measurement Results — Spurious Emissions Band Edge BW=10MHz

Spurious Emissions (dBm) FCC Limit-13dBm
Setting QPSK 16 QAM 64 QAM
X1 TX2 X1 TX2 X1 TX2
Measurement ACP <2MHz
Frequency (CH5230) | 751MHz Lower Edge Emission (746MHZz)
RBW 30kHz | -29.91 | -29.63 | -30.12 | -28.84 | -30.31 | -29.56
VBW 30kHz Upper Edge Emission (756 MHz)
CH BW 10MHz | -30.71 | -30.52 | -30.03 | -29.25 | -30.96 | -30.68
Reference Level Offset 51.5dB Margin to FCC Limit (dB)
Detector RMS 1691 | 16.63 | 17.12 | 1584 | 17.31 | 16.56
Attenuation 6dB 17.71 | 1752 | 17.03 | 16.25 | 17.96 | 17.68

Table 6-4: Setting Remarks / Measurement Results — Spurious Emissions <1GHz

Spurious Emissions (dBm) FCC Limit-13dBm
Setting QPSK 16 QAM 64 QAM

TX1 TX2 TX1 TX2 X1 TX2
Measurement < 1GHz
Frequency (CH5230) | 751MHz | -39.19 | -40.84 | -40.10 | 41.30 | -40.45 | -40.91
RBW 100kHz
VBW 300kHz
CHBW 10MHz
Reference Level Offset 51.5dB
Detector RMS Margin to FCC Limit (dB)
Attenuation 6dB 2619 | 27.84 | 27.10 | 2830 | 2745 | 27.91
Version: 1.0 FCC CFR 47 Part 27 Test Report 18/06/2010
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Table 6-5: Setting Remarks / Measurement Results — Spurious Emissions > 1GHz

Spurious Emissions (dBm) FCC Limit-13dBm
Setting QPSK 16 QAM 64 QAM

TX1 TX2 TX1 TX2 TX1 TX2
Measurement > 1GHz
Frequency (CH5230) | 751MHz | -26.79 | -27.01 | -25.87 | -27.64 | -26.20 | -27.35
RBW 1MHz
VBW 3MHz
CHBW 10MHz
Reference Level Offset 51.5dB
Detector RMS Margin to FCC Limit (dB)
Attenuation 6dB 13.79 | 14.01 | 12.87 | 1464 | 1320 | 14.35

Table 6-6: Setting Remarks / Measurement Results — Spurious Emissions 763 — 775MHz

Spurious Emissions (dBm) FCC Limit
Setting -46dBm/6.25kHz (-49.19dBm/3kHz)
QPSK 16 QAM 64 QAM
Measurement 763-775MHz X1 | X2 | X1 | ™2 | X1 | TX?
Frequency (cH5230) | 751MHz | -52.00 | -54.96 | -52.40 | -55.17 | -51.41 | -55.17
RBW 3kHz
VBW
CHBW 10MHz
Reference Level Offset 51.5dB
Detector RMS Margin to FCC Limit (dB)
Attenuation 0dB 281 | 577 | 321 | 598 | 222 | 598

Table 6-7: Setting Remarks / Measurement Results — Spurious Emissions 793 — 805MHz

Spurious Emissions (dBm) FCC Limit
Setting -46dBm/6.25kHz (-49.19dBm/3kHz)
QPSK 16 QAM 64 QAM
Measurement 793 - 805MHz TX1 TX2 TX1 TX2 TX1 TX2
Frequency (CH5230) | 751MHz | -53.28 | -57.00 | -53.50 | -55.07 | -53.39 | -55.07
RBW 3kHz
VBW
CH BW 10MHz
Reference Level Offset 51.5dB
Detector RMS Margin to FCC Limit (dB)
Attenuation 515dB | 409 | 781 | 431 | 588 | 420 | 588
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FCC Section 27.53(c)(3):

Based on a measurement resolution bandwidth of 6.25 kHz, all frequencies between 763 to 775 MHz and
793 to 805 MHz shall be attenuated at least 76 + 10log (P) dB

Limit = PWR(dBm) - (76+10log(P) = 44.8 — (76+10log(30)) = -46 dBm/6.25 kHz
Measurement BW = 3kHz (3kHz RBW Limit = -46 — 10log(6.25/3)) = -49.19dBm

Table 6-8: Setting Remarks / Measurement Results: Spurious Emissions 1559 — 1610MHz

Spurious Emissions (dBm) FCC Limit
Setting -80dBW EIRP

QPSK 16 QAM 64 QAM
Measurement 1559 — 1610MHz X1 | TX2 <1 | ™2 | TX1 TX?2
Frequency (CH5230) | 751MHz | -56.30 | -56.55 | -56.29 | -56.52 | -55.95 | -56.52
RBW 3kHz
VBW
CHBW 10MHz
Reference Level Offset 51.5dB
Detector RMS Margin to FCC Limit (dB)
Attenuation 0dB 711 | 736 | 710 | 733 | 676 | 733

Note: Emission values listed in the above table were below the SA noise floor.
MXA Noise Floor = -56dBm.

FCC Section 27.53(f) For operations in the 746-763 MHz, 775-793 MHz, and 805-806 MHz bands,
emissions in the band 1559-1610 MHz shall be limited to -70 dBW/MHz equivalent isotropically radiated
power (EIRP) for wideband signals, and -80 dBW EIRP for discrete emissions of less than 700 Hz
bandwidth. For the purpose of equipment authorization, a transmitter shall be tested with an antenna that
is representative of the type that will be used with the equipment in normal operation.

Antenna Gain = 14.8dBi
Limit = -80dBW + Antenna Gain = -65.2dBm
Margin = Limit — Measurement
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Il Agilent Spectrum Analyzern - ACP E]
. EEEEEE ] INT REF ALIGMN ALTO 02:27: 14 PM May 05, 2010

Center Freq 751.000000 MH=z Center Freq: 751.000000 MHz Radio 5td: Noene
Input: RF ) Trig: Free Run Avg|Hold:>20/20

IFGain:Low #Atten: 6 dB Ext Gain: 51.50 dB Radio Device: BTS

10 dBidiv Ref 50 dBm

Center 751 MHz Span 15 MHz
#Res BW 30 kHz #VBW 30 kHz Sweep 63.6 ms

Total Carrier Power 447 B/ ACP-IBW

Lower

Carrier Power
A4 76 dBm 10.00 hHz OFF

MsSG STATUS

Il Agilent Spectrum Analyzern - ACP
e ALIGNALITO 02:23:19 PM May 05, 2010

Center Freq 751.000000 MH=z Center Freq: 751.000000 MH=z Radio Std: None
—y Trig:Free Run Avg|Hold:>20/20

IFGain:L ow ™ dAtten: 6 dB Ext Gain: -51.50 dB Radio Device: BTS

10 dBidiv Reflf 50 dBm

Span 15 MHz
Sweep 63.6 ms

im/f 10.00 MH=z

Filter

msG i File <acp_2M.state> recalled

Figure 6-23: Spurious Emissions TX1_QPSK Band Edge (ACP 650kHz — 2MHz)

Version: 1.0 FCC CFR 47 Part 27 Test Report 18/06/2010
Status: Approved D. Bolzon Page 37 of 72



Ericsson Canada Proprietary Information
Restricted Use and Duplication

RRUL 11 B13 700 MHz
FCC ID: VZTAKRC131145-1

Tl Agilent Spectrum Analyzer Swept SA
TNT REF|

ALTGH AUTO

Video BW 300 kHz

Input: RF PHO: Fast —+— Trig:FreeRun
IFGain:Low Atten: 6 dB

1LO dBidiv Ref 30.00 dBm
og

Center 515.0 MHz
#Res BW 100 KHz

Avg Type: Pwr(RMS)
Ext Gain: 51.50 dB

Mkr1 551.86 MHz
-39.19 dBm

Span 970.0 MHz
Sweep 120 ms (1001 pts)

STATUS

|Ag|lenl Spectrum Analyzer - Swept SA
| INT REF|

ALIGH AUTO

Vldeo BW 3.0 MHz .
Input: RF PMHO: Fast -#»—- Trig:FreeRun
IFGain:Low Atten: 6 dB

10gB.fd|v Ref 30.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

MSG

Avyg Type: Pwr(RMS)
Ext Gain: -51.50 dB

Mkr1 2.704 GHz
-27.19 dBm

Stop 5.000 GHz
Sweep 6.67 ms (1001 pts)

STATUS

Figure 6-25: Spurious Emissions TX1 QPSK (1GHz-5GHz)
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Tl Agilent Spectrum Analyzen - Swept S4
C [ INT REF|

ALTGH AUTO

Video BW 3.0 MHz

PNO: Fast -—»— Trig:Free Run
IFGain:Low Atten: 6 dB

Start 5.000 GHz
#Res BW 1.0 MHz

Avg Type: Pwr(RMS)
Ext Gain: 51.50 dB

Mkr1 5.910 0 GHz
-26.79 dBm

Stop 8.500 GHz
Sweep 5.87 ms (1001 pts)

STATUS

Tl Agilent Spectrum Analyzern - Swept SA
50 & | | | | IMT REF|

ALTGH AUTO

I L |
Video BW 10 kH

PNO: Far -—#»— Trig:Free Run
IFGain:Low #Atten: 6 dB

Start 763.000 MHz
#Res BW 3.0 kHz

Avg Type: Pwr(RMS)

Ext Gain: -51.50 dB

Mkr1 773.620 MHz
-52.00 dBm

Sweep 1.63 s (1001 pts)

STATUS

Figure 6-27: Spurious Emissions TX1 QPSK (763 — 775MHz)
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|Ag|lenl Spectrum Analyzer - Swept SA

INT REF|

ALIGH AUTO

Vldeo BW 10 kHz .
Input: RF PMO: Far +-#»— Trig:FreeRun
IFGain:Low #Atten: 6 dB

10 dBidiv Ref 20.00 dBm
Log

Start 793.000 MHz
#Res BW 3.0 kHz

MSG

Avyg Type: Pwr(RMS)
Ext Gain: -51.50 dB

Mkr1 796.696 MHz
-53.28 dBm

Stop 805.000 MHz
Sweep 1.63 s (1001 pts)

STATUS

'ngllenl Speclrum Analyzer Swepl Sa
| INT REF|

ALTGH AUTO

Vldeo BW 10 kHz :
PNO: Fast -»— Trig:Free Run
IFGain:Low #Atten: 6 dB

1LO dBidiv. Ref 20.00 dBm
o

Start 1.55900 GHz
#Res BW 3.0 KHz

Avg Type: Pwr(RMS)
Ext Gain: -51.50 dB

Mkr1 1.568 282 GHz
-56.30 dBm

Stop 1.61000 GHz
Sweep 6.94 s (1001 pts)

STATUS

Figure 6-29: Spurious Emissions TX1 QPSK (1559 — 1610MHz)
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Il Agilent Spectrum Analyzern - ACP
R ] AC

INT REF

ALTGH AUTO

EIB)E

01:25:02 PM May 05, 2010

VBW 30.000 kHz
Input: RF
IFGain:Low

10 dBidiv Ref 50 dBm

Center 751 MHz
#Res BW 30 kHz

Total Carrier Power mf 10.00 MHz

dBm/ 1000 MHz  OFF

MG

Center Freq: 751.000000 MHz

Trig: Free Run
#Atten: 6 dB

#VBW 30 kHz
ACP-1BW

Avg|Hold:>20/20
Ext Gain: 51.50 dB

STATUS

Radio Std: Nene

Radio Device: BTS

Span 15 MHz
Sweep 63.6 ms

Il Agilent Spectrum Analyzern - ACP
S0 G

ALIGH AUTO

01:25:56 PM May 05, 2010

VBW 30.000 kHz

IFGain:Low

10 dBidiv Reflf 50 dBm

im/f 10.00 MH=z

Filter

msc | i File <acp_2M.state> recalled

Center Freq: 751.000000 MH=z

Trig: Free Run
#Atten: 6 dB

Avg|Hold:>20/20
Ext Gain: -51.50 dB

Radio Std: None

Radio Device: BTS

Span 15 MHz
Sweep 63.6 ms

Figure 6-31: Spurious Emissions TX1 16 QAM Band Edge (ACP 650kHz — 2MHz)
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Tl Agilent Spectrum Analyzer Swept SA
TNT REF|

ALTGH AUTO

Video BW 300 kHz

PNO: Fast -—»— Trig:Free Run
IFGain:Low Atten: 6 dB

1LO dBidiv Ref 30.00 dBm
og

Center 515.0 MHz
#Res BW 100 KHz

Avg Type: Pwr(RMS)

Ext Gain: 51.50 dB

Sweep 120 ms (1001 pts)

STATUS

|Ag|lenl Spectrum Analyzer - Swept SA
| INT REF|

ALIGH AUTO

Vldeo BW 3.0 MHz .
PMHO: Fast -#»—- Trig:FreeRun
IFGain:Low Atten: 6 dB

10gB.fd|v Ref 30.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

MSG

Avyg Type: Pwr(RMS)
Ext Gain: -51.50 dB

Mkr1 2.680 GHz
-25.87 dBm

Stop 5.000 GHz
Sweep 6.67 ms (1001 pts)

STATUS

Figure 6-33: Spurious Emissions TX1 16 QAM (1GHz-5GHz)
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Tl Agilent Spectrum Analyzer Swept SA
TNT REF|

ALTGH AUTO

Video BW 3.0 MHz

PNO: Fast -—»— Trig:Free Run
IFGain:Low Atten: 6 dB

1LO dBidiv Ref 30.00 dBm
og

Start 5.000 GHz
#Res BW 1.0 MHz

Avg Type: Pwr(RMS)
Ext Gain: 51.50 dB

Mkr1 6.190 0 GHz
-27.06 dBm

Stop 8.500 GHz
Sweep 5.87 ms (1001 pts)

STATUS

|Ag|lenl Spectrum Analyzer - Swept SA
IMT REF

ALTGM ST

Vldeo BW 10 kHz .
PMHO: Far +-w»— [Trig:FreeRun
IFGain:Low #Atten: 6 dB

1LD gBIdlv Ref 20.00 dBm

Start 763.000 MHz
#Res BW 3.0 kHz

MSG

Avyg Type: Pwr(RMS)
Ext Gain: -51.50 dB

Mkr1 773.980 MHz
-52.40 dBm

Stop 775.000 MHz
Sweep 1.63 s (1001 pts)

STATUS

Figure 6-35: Spurious Emissions TX1_16 QAM (763 — 775MHz)
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Il Agilent Spectrum Analyzern - Swept SA
S0 INT REF|

ALIGH AUTO

L |
Video BW 10 kHz

PMO: Far +-#»— Trig:FreeRun
IFGain:Low #Atten: 6 dB

Start 793.000 MHz
#Res BW 3.0 kHz

MSG

Avyg Type: Pwr(RMS)
Ext Gain: -51.50 dB

Mkr1 801.196 MHz
-53.50 dBm

Stop 805.000 MHz
Sweep 1.63 s (1001 pts)

STATUS

I sgilent Spectrum Analyzer - Swept SA
I e ] I | | IMT REF|

ALTGH AUTO

[ T |

Video BW 10 kH :
PNO: Fast -»— Trig:Free Run
IFGain:Low #Atten: 6 dB

10 dBidiv. - Ref 20.00 dBm

Log

3
z
:
K

Start 1.55900 GHz
#Res BW 3.0 KHz

Avg Type: Pwr(RMS)

Ext Gain: -51.50 dB

Mkr1 1.594 241 GHz
-56.29 dBm

Stop 1.61000 GHz
Sweep 6.94 s (1001 pts)

STATUS

Figure 6-37: Spurious Emissions TX1 16 QAM (1559 — 1610MHz)
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Il Agilent Spectrum Analyzern - ACP E]
T e e AC INT REF ALTGMH AUTO 10:00:44 AM May 05, 2010
Marker 1 --- Hz Center Freq: 751.000000 MHz Radio Std: None
Input: RF = Trig: Free Run Avg|Hold:>20/20
IFGain:Low #Atten: 6 dB Ext Gain: 51.50 dB Radio Device: BTS

10 dBidiv Ref 50 dBm

i

Center 751 MHz Span 15 MHz
#Res BW 30 kHz #VBW 30 kHz Sweep 63.6 ms

Total Carrier Power 44.810 dBm/ 10.00 MHz ACP-1BW

Carrier Power
dBm/ 10.00 hMHz OFF

msG | 1 File <acpl.state> saved STATUS

Figure 6-38: Spurious Emissions TX1_ 64 QAM Band Edge (ACP 15kHz — 550kHz)

Il Agilent Spectrum Analyzern - ACP
( C e e ALIGH AUTO 10:05: 17 AM May 05, 2010
Offset Freq 7.000000 MHz Center Freq: 751.000000 MH=z Radio Std: None
) Trig: Free Run Avg|Hold:>20/20
IFGain:L ow #Atten: 6 dB Ext Gain: 51.50 dB Radio Device: BTS

10 dBidiv Reflf 50 dBm

Span 15 MHz
Sweep 63.6 ms

Total Carrier Power 44 m/ 1000 MHz

Carrier Power Filter
1000 kHz

msc | 1 File <acp2.state> saved

Figure 6-39: Spurious Emissions TX1 64 QAM Band Edge (ACP 650kHz — 2MHz)
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Tl Agilent Spectrum Analyzer Swept SA
! | | | IMT REF| ALIGH AUTC
Marker 1 572. 230000000 MHz Avg Type: Pwr(RMS)

PNO: Fast -—»— Trig:Free Run
IFGain:Low Atten: 6 dB Ext Gain: 51.50 dB

1LO dBidiv Ref 30.00 dBm
og

}ﬁﬁ | R
. -----%#lm_%%
O bt oA A T A I

Center 515.0 MHz Span 970.0 MHz
#Res BW 100 kHz Sweep 120 ms (1001 pts)

MsSG STATUS

B Agllenl Spectrum Analyzer - Swept SA
| | INT REF| ALIGH AUTO
Marker 1 2. 644000000000 GHz Avg Type: Pwr(RMS)

PMHO: Fast -#»—- Trig:FreeRun
IFGain:Low Atten: 6 dB Ext Gain: -51.50 dB

Mkr1 2.644 GHz
10gBId|v Ref 30.00 dBm -26.42 dBm

Start 1.000 GHz Stop 5.000 GHz
#Res BW 1.0 VMHz Sweep 6.67 ms (1001 pts)

MSG STATUS

Figure 6-41: Spurious Emissions TX1_64 QAM (1GHz - 5GHz)
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Tl Agilent Spectrum Analyzer Swept SA
TNT REF|

ALTGH AUTO

=M.‘-.trl(er 1 5. 826000000000 GHz

PNO: Fast -—»— Trig:Free Run
IFGain:Low Atten: 6 dB

1LO dBidiv Ref 30.00 dBm
og

-30.0
-40.0

Start 5.000 GHz
#Res BW 1.0 MHz

MsSG

Avg Type: Pwr(RMS)
Ext Gain: 51.50 dB

Mkr1 5.826 0 GHz
-26.20 dBm

Stop 8.500 GHz
Sweep 5.87 ms (1001 pts)

STATUS

|Ag|lenl Spectrum Analyzer - Swept SA
IMT REF

ALTGM ST

Vldeo BW 10 kHz .
PMHO: Far +-w»— [Trig:FreeRun
IFGain:Low #Atten: 6 dB

1LD gBIdlv Ref 20.00 dBm

Start 763.000 MHz
#Res BW 3.0 kHz

MSG

Avyg Type: Pwr(RMS)
Ext Gain: -51.50 dB

Mkr1 770.500 MHz
-51.41 dBm

Stop 775.000 MHz
Sweep 1.63 s (1001 pts)

STATUS

Figure 6-43: Spurious Emissions TX1_64 QAM (763 — 775MHz)
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'Agllent Spectrum Analyzer - Swept SA
| INT REF|

ALIGH AUTO

Video BW 10 kHz

PNO: Far —»— Trig:Free Run
IFGain:Low #Atten: 6 dB

1LO gBIdw Ref 20.00 dBm

Start 793.000 MHz
#Res BW 3.0 kHz

Avyg Type: Pwr(RMS)
Ext Gain: 51.50 dB

Mkr2 796.960 MHz
-53.39 dBm

Stop 805.000 MHz
Sweep 1.63 s (1001 pts)

STATUS

'ngllenl Speclrum Analyzer Swept 54
| INT REF|

ALTGH AUTO

.Marker 1 1. 567670000000 GHz

Input: RF PNO: Fast -+ Ttg:FreeRun
IFGain:Low Atten: 6 dB

1LO dBidiv. - Ref 30.00 dBm

Start 1.55900 GHZ
#Res BW 3.0 KHz

MsSG

Avg Type: Pwr(RMS)

Ext Gain: -51.50 dB

Mkr1 1.567 670 GHz
-55.95 dBm

Stop 1.61000 GHz
Sweep 6.94 s (1001 pts)

STATUS

Figure 6-45: Spurious Emissions TX1 64 QAM (1559 — 1610MHz)
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'l Agilent Spectrum Analyzer - ACP
T R s P ALIGN AUTO 02:40: 13 PM May 05, 2010

Center Freq 751.000000 MHz Center Freqg: 751.000000 MHz Radio Std: Nene
— Trig:Free Run Avg|Hold:>20/20

IFGain:Low ™ dAtten: 6 dB Ext Gain: 51.30 dB Radio Device: BTS

Span 1% MHz
Sweep 63.6 ms

Total Carrier Power = 1Bm/ 10

Carrier Power Filter . g 3 ] ™ Filter
m - 10.00 MHz 3 J

msG i File <acp2_550k.state> recalled

Figure 6-46: Spurious Emissions TX2_QPSK Band Edge (ACP 15kHz — 550kHz)

Il Agilent Spectrum Analyzer - ACP
G e i 0o [ ALIGN AUTO 02:40:47 P May 0S, 2010}

Center Freq 751.000000 MHz Center Freq: 751.000000 MHz Radio Std: None
Input: RF — Trig:Free Run Avgl|Hold:=20/20

IFGain:Low ™ dAtten: 6 dB Ext Gain: 51.30 dB Radio Device: BTS

1LO dBidiv Ref 50 dBm

Span 15 MHz
Sweep 63.6 ms

1Bm/ 10.00 MHz

Filter fset Freg

msG i File <acp2_2M.state> recalled

Figure 6-47: Spurious Emissions TX2_QPSK Band Edge (ACP 650kHz — 2MHz)
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INT REF| | ALIGH AUTO
Avyg Type: Pwr(RMS)

PNO: Fast —»— Trig:Free Run
IFGain:Low Atten: 6 dB Ext Gain: 51.30 dB

Center 515.0 MHz Span 970.0 MHz
#Res BW 100 kHz Sweep 120 ms (1001 pts)

MsSG STATUS

Il Agilent Spectrum Analyzer - Swept SA

| C | S0 5 | | | | INT REF| | ALTGN AUTO

Video BW 3.0 MHz Avg Type: Pwr(RMS)
PNO: Fast -»— Trig:Free Run
IFGain:Low Atten: 6 dB Ext Gain: 51.30 dB

Mkr1 2.628 GH=z

1ngB.fdiv Ref 30.00 dBm -27.66 dBm

Start 1.000 GHz Stop 5.000 GHz
#Res BW 1.0 MHz Sweep 6.67 ms (1001 pts)

MsSG STATUS

Figure 6-49: Spurious Emissions TX2_QPSK (1GHz-5GHz)

Version: 1.0 FCC CFR 47 Part 27 Test Report 18/06/2010
Status: Approved D. Bolzon Page 50 of 72



Ericsson Canada Proprietary Information
Restricted Use and Duplication

RRUL 11 B13 700 MHz
FCC ID: VZTAKRC131145-1

'Agllent Spectrum Analyzer - Swept SA
| INT REF|

ALIGH AUTO

Video BW 3.0 MHz

PNO: Fast —»— Trig:Free Run
IFGain:Low Atten: 6 dB

1LO gBIdw Ref 30.00 dBm

Start 5.000 GHz
#Res BW 1.0 MHz

Avyg Type: Pwr(RMS)
Ext Gain: 51.30 dB

Mkr1 5.952 0 GHz
-27.01 dBm

Stop 8.500 GHz
Sweep 5.87 ms (1001 pts)

STATUS

'Agllent Spectrum Analyzer - Swept SA
| INT REF|

ALIGH AUTO

Vldeo BW 10 kHz .
PNO: Far —»— Trig:Free Run
IFGain:Low #Atten: 6 dB

1LO gBIdw Ref 20.00 dBm

-60.0

Start 763.000 MHz
#Res BW 3.0 kHz

MsSG

Avyg Type: Pwr(RMS)
Ext Gain: 51.30 dB

Mkr1 773.680 MHz
-54.96 dBm

LA | I-.J e ..lui

Stop 775.000 MHz

Sweep 1.63 s (1001 pts)

STATUS

Figure 6-51: Spurious Emissions TX2_QPSK (763 — 775MHz)
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Tl Agilent Spectrum .Inal‘per Swept S.I

IMT REF| ALTGH AUTO

Video BW 10 kHz
PNO: Far
IFGain:Low

1LO dBidiv  Ref 20.00 dBm
og

I|I |H| IIl || I||

Start 793.000 MHz
#Res BW 3.0 KHz

Avg Type: Pwr(RMS)
Trig: Free Run

#Atten: 6 dB Ext Gain: 51.30 dB

STATUS

1 Agilent Spectrum Anal‘yzer Swept S.ﬂ

IMT REF| ALTGH AUTO

.Vldeo BW 10 kHz

PNO: Fast ~#—

IFGain:Low

1LO dBidiv Ref 20.00 dBm

I;..I- IJ-ILI-L.II I|J.|J|I| L RECY

Start 1.55900 GHz
#Res BW 3.0 kHz

M3G

Avg Type: Pwr(RMS)
Trig: Free Run

#Atten: 6 dB Ext Gain: 51.30 dB

Mkr1 1.566 497 GH=z
-56.55 dBm

Sweep 6.94 s (1001 pts)

STATUS

Figure 6-53: Spurious Emissions TX2_QPSK (1559 — 1610MHz)
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'l Agilent Spectrum Analyzer - ACP
_—— ALIGMALITO 01:09:31 PM May 05, 2010
VBW 30.000 kHz Center Freq: 751.000000 MHz Radio Std: Nene
= Trig: Free Run Avg|Hold:>20/20
IFGain:Low #Atten: 6 dB Ext Gain: 51.30 dB Radio Device: BTS

Span 1% MHz
Sweep 63.6 ms

Total Carrier Power = 1Bm/ 10

Carrier Power Filter . g i - ] ™ Filter
n' 10.00 kMHz ) 3 ] OFF

OFF

OFF

111 OFF

11 OFF

OFF

MsSG STATUS

'l Agilent Spectrum Analyzer - ACP

_—— ALIGMN AUTO 01:11:53 PR May 05, 2011
Preamp Gain -51.30 dB Center Freq: 751.000000 MHz Radio Std: None
e Trig: Free Run Avg|Hold:>20/20
IFGain:Low #Atten: 6 dB Ext Gain: -51.30 dB Radio Device: BTS

Span 1% MHz
Sweep 63.6 ms

Carrier Power
Em/ 10.00 MHz

MsSG STATUS

Figure 6-55: Spurious Emissions TX2_16 QAM Band Edge (ACP 650kHz — 2MHz)
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"Il Agilent Spectrum Analyzer - Swept SA
| S0 & | IMT REF|

ALIGH AUTO

L |
Video BW 300 kHz

PNO: Fast —»— Trig:Free Run
IFGain:Low Atten: 6 dB

Center 515.0 MHz
#Res BW 100 kHz

Avyg Type: Pwr(RMS)

Ext Gain: 51.30 dB

Span 970.0 MHz
Sweep 120 ms (1001 pts)

STATUS

Tl Agilent Spectrum Analyzer - Swept SA
L S0 5 INT REF|

ALIGNAUTO

[ 8 |

Video BW 3.0 MHz .
PMHO: Fast -w»—- Trig:Free Run
IFGain:Low Atten: 6 dB

Start 1.000 GHz
#Res BW 1.0 MHz

Avyg Type: Pwr{RMS)

Ext Gain: £1.30 dB

L LR

Stop 5.000 GHz
Sweep 6.67 ms (1001 pts)

STATUS

Figure 6-57: Spurious Emissions TX2_16 QAM (1GHz - 5GHz)
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Il Agilent Spectrum Analyzer - Swept SA
L S0 5 | | | | INT REF|

ALIGH AUTO

k L | |

Video BW 3.0 MHz .
PNO: Fast —»— Trig:Free Run
IFGain:Low Atten: 6 dB

10 dBidiv Ref 30.00 dBm
Log

Start 5.000 GHz
#Res BW 1.0 MHz

MsSG

Avyg Type: Pwr(RMS)
Ext Gain: 51.30 dB

Mkr1 6.753 5 GHz
-28.06 dBm

Stop 8.500 GHz
Sweep 5.87 ms (1001 pts)

STATUS

Il Agilent Spectrum Analyzer - Swept SA
L S0 5 | | | | INT REF|

ALIGH AUTO

k L | |
Video BW 10 kHz _
PNO: Far —»— Trig:Free Run

IFGain:Low #Atten: 6 dB

10 dBidiv Ref 20.00 dBm
Log

g0 A Rl Do A APl

Start 763.000 MHz
#Res BW 3.0 kHz

MsSG

Avyg Type: Pwr(RMS)
Ext Gain: 51.30 dB

Mkr1 765.244 MHz
-56.17 dBm

Stop 775.000 MHz
Sweep 1.63 s (1001 pts)

STATUS

Figure 6-59: Spurious Emissions TX2_16 QAM (763 — 775MHz)
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Tl Agilent Spectrum .Inal‘per Swept S.I
TNT REF|

ALTGH AUTO

Video BW 10 kHz

PNO: Far —w— Trig:Free Run
IFGain:Low #Atten: 6 dB

1LO dBidiv  Ref 20.00 dBm
og

Start 793.000 MHz
#Res BW 3.0 KHz

Avg Type: Pwr(RMS)
Ext Gain: 51.30 dB

Mkr1 804.220 MHz
-55.07 dBm

Stop 805.000 MHz
sSweep 1.63 s (1001 pts)

STATUS

|Ag|lenl Spectrum Analyzer - Swept SA
| INT REF|

ALIGH AUTO

Vldeo BW 10 kHz .
PMHO: Fast -#»—- Trig:FreeRun
IFGain:Low #Atten: 6 dB

10gB.fd|v Ref 20.00 dBm

Start 1.55900 GHz
#Res BW 3.0 kHz

MSG

Avyg Type: Pwr(RMS)
Ext Gain: -51.30 dB

Mkr1 1.577 768 GH=z
-56.52 dBm

Stop 1.61000 GHz
Sweep 6.94 s (1001 pts)

STATUS

Figure 6-61: Spurious Emissions TX2_16 QAM (1559 — 1610MHz)
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'l Agilent Spectrum Analyzer - ACP

[ e R e ALIGMALITO 12:13:33 PM May 05, 2014
RBW 30 kH=z Ce_nter Freq: 751.000000 MHz Radio Std: Nene
—p— Trig:Free Run Avg|Hold: 20420

IFGain:Low #Atten: 6 dB Ext Gain: 51.50 dB Radio Device: BTS

Span 1% MHz
Sweep 63.6 ms

Total Carrier Power 45 1B/ 10

Carrier Power Filter
f10.00 MHz

MsSG STATUS

Il Agilent Spectrum Analyzer - ACP

T Y o o] ALIGNAUTO 12:17:20 PM May 05, 2010]

RBW 30 kHz Center Freq: 751.000000 MHz Radio Std: Nene
Input: RF oo Trig:Free Run Avg|Hold:>20/20

IFGain:Low #Atten: 6 dB Ext Gain: -51.50 dB Radio Device: BTS

1LO dBidiv Ref 50 dBm

Span 15 MHz
Sweep 63.6 ms

Total Carrier Power 45010 dBEm/ 10.00 MHz

Carrier Power Filter fset Freg y . Filter
A5.01 dBm i/ 10.00 hHz

MG STATUS

Figure 6-63: Spurious Emissions TX2_64 QAM Band Edge (ACP 650kHz — 2MHz)
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INT REF|

ALIGH AUTO

PNO: Fast —»— Trig:Free Run
IFGain:Low Atten: 6 dB

Ref 30.00 dBm

10 dBidiv
Log

Center 515.0 MHz
#Res BW 100 kHz

Avyg Type: Pwr(RMS)

Ext Gain: 51.50 dB

Mkr1 582.90 MHz
-40.91 dBm

Span 970.0 MHz
Sweep 120 ms (1001 pts)

STATUS

'.lgllenl Speclrum Anal‘yzer Swept SA
| IMT REF|

ALIGN AUTC

.Marker 1 2. 776000000000 GHz .
Input: RF PNO: Fast -»— Trig:Free Run
IFGain:Low Atten: 6 dB

10 dBidiv.  Ref 30.00 dBm
o

T IIIIIM-‘”*W‘%”- "

Stop 5.000 GHz
Sweep 6.67 ms (1001 pts)

Start 1.000 GHz
#Res BW 1.0 MHz

Avg Type: Pwr{RMS)

Ext Gain: 51.50 JB

Mkr1 2.776 GHz
-27.35 dBm

STATUS

Figure 6-65: Spurious Emissions TX2_64 QAM (1GHz - 5GHz)
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Tl Agilent Spectrum Anal‘rzer Swept SA
! | | | | IMT REF| ALIGN AUTO
Video BW 3.0 MHz Avg Type: Pwr(RMS)
Input: RF PNO: Fast -#— Trig:Free Run
IFGain:Low Atten: 6 dB Ext Gain: 51.50 dB

Mkr1 $.735 0 GHz
1o gBde Ref 30.00 dBm -27.57 dBm

Stop 8.500 GHz
Sweep 5.87 ms (1001 pts)

MSG STATUS

B Agllenl Spectrum Analyzer - Swept SA
L | | INT REF| ALIGH AUTO
Vldeo BW 10 kHz Avg Type: Pwr(RMS)
PMO: Far +-#»— Trig:FreeRun
IFGain:Low #Atten: 6 dB Ext Gain: -51.30 dB

Mkr1 765.244 MHz
10gBId|v Ref 20.00 dBm -55.17 dBm

|ll|.|J hl...llul.l hll. v

Start 763.000 MHz
#Res BW 3.0 kHz

MSG

Stop 775.000 MHz
Sweep 1.63 s (1001 pts)

STATUS

Figure 6-67: Spurious Emissions TX2_64 QAM (763 — 775MHz)
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Tl Agilent Spectrum .Inal‘per Swept S.I
TNT REF|

ALTGH AUTO

Video BW 10 kHz

PNO: Far —w— Trig:Free Run
IFGain:Low #Atten: 6 dB

1LO dBidiv  Ref 20.00 dBm
og

Start 793.000 MHz
#Res BW 3.0 KHz

Avg Type: Pwr(RMS)
Ext Gain: 51.30 dB

Mkr1 804.220 MHz
-55.07 dBm

Stop 805.000 MHz
sSweep 1.63 s (1001 pts)

STATUS

|Ag|lenl Spectrum Analyzer - Swept SA
| INT REF|

ALIGH AUTO

Vldeo BW 10 kHz .
PMHO: Fast -#»—- Trig:FreeRun
IFGain:Low #Atten: 6 dB

10gB.fd|v Ref 20.00 dBm

Start 1.55900 GHz
#Res BW 3.0 kHz

MSG

Avyg Type: Pwr(RMS)
Ext Gain: -51.30 dB

Mkr1 1.577 768 GH=z
-56.52 dBm

Stop 1.61000 GHz
Sweep 6.94 s (1001 pts)

STATUS

Figure 6-69: Spurious Emissions TX2_64 QAM (1559 — 1610MHz)
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6.5 Field Strength of Spurious Radiation

Clause 27.53(c)

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

(1) On any frequency outside the 746758 MHz band, the power of any emission shall be attenuated outside the
band below the transmitter power (P) by at least 43 + 10 log (P) dB;

(3) On all frequencies between 763775 MHz and 793-805 MHz, by a factor not less than 76 + 10 log (P) dB in a
6.25 kHz band segment, for base and fixed stations;

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

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

(f) For operations in the 746—763 MHz, 775-793 MHz, and 805-806 MHz bands, emissions in the band 1559-1610
MHz shall be limited to -70 dBW/MHz equivalent isotropic radiated power (EIRP) for wideband signals, and —-80 dBW
EIRP for discrete emissions of less than 700 Hz bandwidth. For the purpose of equipment authorization, a transmitter
shall be tested with an antenna that is representative of the type that will be used with the equipment in normal
operation.

Test Setup:
Search E
Antenna‘ ]
EUT
/ Turn-Table
Open Area Test Site = To Spectrum Analyzer/
Test Receiver
Signal Subsitution
Generator Antenna
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Test Procedure

The EUT was placed on a turntable inside the AFC (configured as in normal operation). The system and its
cables were separated from the ground plane by an insulating support 10 mm in height. The system was
grounded in accordance with its installation specifications. No additional grounding connections were
connected.

For tests between 30 MHz and 1 GHz the receive antenna (bi-log/horn) was placed at 10 m away from the
EUT. An initial scan was done to find emissions (frequencies) requiring detailed measurement. The pre-
scan was done by rotating the system 360 degrees while recording all emissions (frequency and amplitude).
This procedure was repeated for antenna heights of 1 to 4 m, and for horizontal and vertical polarizations of
the receiving antenna. The detector mode was quasi-peak (QP) with a 120 kHz bandwidth unless otherwise
noted.

For tests between 1 GHz and 10 GHz the receive antenna (bi-log/horn) was placed at 10 m away from the
EUT. An initial scan was done to find emissions (frequencies) requiring detailed measurement. The pre-
scan was done by rotating the system 360 degrees while recording all emissions (frequency and amplitude).
This procedure was repeated for antenna heights of 1 to 4 m, and for horizontal and vertical polarizations of
the receiving antenna. The detector mode was average (AVG) with a 1 MHz bandwidth unless otherwise
noted.

For tests between 10 GHz to 18 GHz the receive horn antenna was placed at a 3 m distance from the EUT.
An initial scan was done to find emissions (frequencies) requiring detail measurement. The pre-scan was
done by rotating the system 360 degrees while recording all emissions (frequency and amplitude). This
procedure was repeated for antenna heights of 1 to 4 m, and for horizontal and vertical polarizations of the
receiving antenna. These measurements were made with an average detector mode (AVG) with a 1 MHz
bandwidth unless otherwise noted.

For all the above frequency ranges optimization was done based on the pre-scan data. For each identified
frequency, the EUT was rotated in azimuth over 360 degrees and the direction of maximum emission was
noted. Antenna height was then varied from 1 to 4 m at this azimuth to obtain maximum emissions. The
procedure was repeated for both horizontal and vertical polarizations (where applicable) of the search
antenna. The maximum level measured was recorded. The spectrum analyzer was verified to make sure it
was not saturating in the presence of the radio signal.

The highest emissions were re-evaluated using the substitution method. This is accomplished by replacing
the EUT by a calibrated antenna, cable and signal generator. This equipment is used to transmit a signal
that will generate a RF meter reading level identical to the one were done with a bandwidth of 1 MHz.

Calculation of the Compliance Margin

The following example illustrates the manner in which the emissions levels are calculated in the “RE
Test Results” Error! Reference source not found..

The rows in these tables are defined as follows.

Meter Reading (dBuV) = Voltage measured using the spectrum analyzer with quasi-peak adapter

Gain/Loss Factor (dB) = Cumulative gain or loss of pre-amplifier and cables used in the measurement
path (a negative value indicates gain)

Transducer Factor (dB) = Antenna factor

Level (dBuV/m) = Corrected value or field strength, that is, the parameter of interest that is

compared to the limit

Margin (dB) = Level with respect to the appropriate limit (a positive Margin indicates that the

Level is below the limit and that the measurement is a PASS)
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The values in the Level row are calculated as follows:
Level = Meter Reading + Gain/Loss Factor + Transducer Factor

The values in the Margin row are calculated as follows:
Margin = Limit — Level

The following example shows the manner in which the compliance margin is calculated for ERP:
ERP = Effective radiated power or equivalent radiated power

ERP = Signal generator level — Cable losses + Antenna gain — Half wave dipole gain
Margin = Limit - ERP

Limit = EUT Rated Power — Attenuation
Attenuation = (43 + 10 Log (Pwr))
Limit = 10 log (30Watt) — (43+ 10 Log(30W))

Limit=-13 dBm
-48V PSU
UUT: RRUL 11
_‘(I:'\“IE;_IN RIF1 i RIF Fiber : § RI(FS1FP) (@N) li; »lan) Ar;l7‘/|'161)
(CPRI) 1 (QN) P (QN)
__ |REF_OUT RIF2 :
(SMA) (CPRI) : aule RX 1a )
—LAN ! (QVA)|¢ RX 1b (QmA) ANT 2
(RJ45) ! (7118),
1 RX 2a] 500
1 (QMA)
usB ;
1 RX 2b 500
i (QMA)
— |AIsG
! (8 pos DIN)
: Craft PWR
: (RJ45)
RUMA ! XCVR DPM
o J....RRU 71—
Craft PC [
GND
Figure 6-70 RRU EMC Set Up / Configuration
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The following table was derived from measurements made in the Flextronics 10 Meter anechoic
chamber.

Reference Flextronics EMC Test Report: KO001750-TR-RAD-02-C01

Table 6-9 Radiated Emissions

Frequency Stllf;lgth Sulfsltgi?:tlion CI:_%Z!: Alg:?nna dBi to d!3d ERP | Limit | Margin
(MHz) (dBuV) (dBm) (dB) (dBi) Conversion | (dBm) | (dBm) (dB)
31.6962 33.0 -49.7 0.66 -18.5 2.15 -71.0 | -13.0 58.0
79.4329 43.1 -65.5 1.03 0.36 2.15 -69.4 | -13.0 55.4
236.2128 40.1 -68.3 1.77 6.55 2.15 -65.7 | -13.0 52.7
2255.829 44.8 -60.7 5.56 9.50 2.15 -58.9 | -13.0 459
6259.494 33.2 -57.3 9.87 11.31 2.15 -58.0 | -13.0 45.0

Remarks: All other spurious have more margin

Figure 6-71 Radiated Emissions Set Up Photo’s
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6.6 Frequency Stability

Frequency Stability Clause 27.54

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

FCC Clause 2.1055 Frequency Stability

2.1055 Measurements required: Frequency stability.

(a) The frequency stability shall be measured with variation of ambient temperature as follows:
(1) From -30° to +50° centigrade for all equipment except that specified in paragraphs (a)(2)
and (3) of this section
(b) Frequency measurements shall be made at the extremes of the specified temperature range
and at intervals of not more than 10° centigrade through the range.

(d) The frequency stability shall be measured with variation of primary supply voltage as
follows:

(1) Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand
carried battery equipment.

Test Setup
REF -48V PSU
__________________________________________ WTRRULTL
S R T v S L
REF_OUT RIF2 ! V
(SMA) (CPRI) : (vl RX 1a v i
—LAN ! (QMA)|¢ RX 1b (QMA) ANT 2 :
(RJ45) ! (7116)) B
i RX 2a| 500 :
USB : (QMA) !
i RX 2b] 500
I (QMA) i
—i_{aisc :
E (8 pos DIN) |
é Craft PWR :
E (RJ45) :
RUMA i | XCVR DPM
S RRU T . .. :
Craft PC [
oo [Foverviar} :
MXA :
Figure 6-72 RRU Stability Set Up / Configuration
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Test Conditions:

Extreme Temperature Condition: —30°C to 50°C
Extreme Voltage Conditions: £15% of standard voltage condition.

Settings Remarks

1. The EUT would be operated and frequency offset / error monitored over the variables.

2. The EUT would be connected to a spectrum analyzer. The frequency stability would be
determined by the frequency counter function of the spectrum analyzer.

3. Test would be conducted at the temperature range from —30°C to 50°C degree with 10°C
intervals. Measurement would also be conducted with varying the primary supply
voltage from 85% to 115% of the nominal value.

4. Tabulated results and plots are compiled and presented in this section.

Table 6-10: Frequency Stability vs. Temperature / VVoltage Variation

Temperature Frequency Error .
E{, O DC (V) (H?) Time Date
-30 40 3.521 08:30 20 May 2010
-30 48 -1.997 08:30 20 May 2010
-30 55 0.696 08:30 20 May 2010
-20 40 -0.312 09:30 20 May 2010
-20 48 -1.481 09:30 20 May 2010
-20 55 4.446 09:30 20 May 2010
-10 40 2.764 10:30 20 May 2010
-10 48 3.703 10:30 20 May 2010
-10 55 0.886 10:30 20 May 2010
0 40 -1.087 11:30 20 May 2010
0 48 0.684 11:30 20 May 2010
0 55 1.509 11:30 20 May 2010
+10 40 1.116 12:30 20 May 2010
+10 48 1.039 12:30 20 May 2010
+10 55 -0.754 12:30 20 May 2010
+20 40 2.210 13:30 20 May 2010
+20 48 0.315 13:30 20 May 2010
+20 55 0.480 13:30 20 May 2010
+30 40 0.552 14:00 20 May 2010
+30 48 2.018 14:00 20 May 2010
+30 55 1.290 14:00 20 May 2010
+40 40 -1.654 14:30 20 May 2010
+40 48 -2.018 14:30 20 May 2010
+40 55 -1.991 14:30 20 May 2010
+50 40 -2.300 15:00 20 May 2010
+50 48 -1.452 15:00 20 May 2010
+50 55 1.757 15:00 20 May 2010
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Figure 6-74: Stability -20°C
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Figure 6-76: Stability 0°C
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=i Agilent 83600 Yector Signal Analyzer - Press the Mode key to switch applications
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Figure 6-77: Stability 10°C

=i Agilent 83600 Yector Signal Analyzer - Press the Mode key to switch applications
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Figure 6-78: Stability 20°C
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=i Agilent 83600 Yector Signal Analyzer - Press the Mode key to switch applications
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Figure 6-79: Stability 30°C

Apilent 89600 Yector Signal Analyzer - Press the Mode key to switch applications
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Figure 6-80: Stability 40°C
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=i Agilent 83600 Yector Signal Analyzer - Press the Mode key to switch applications
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Figure 6-81: Stability 50°C
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6.7 Submission Exhibits
2.1033 Submission Exhibits

Schematics

Bill of Materials

Block Diagram

User Manual

Letter Head Technical Operation and Description
Letter Head MPE Calculation

Letter Head, Cover Letter, Confidentiality Request
External Photo’s

Internal Photo’s

Tune up Procedure

FCC Form 731

Label Details (Format and location)
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