NECRTEL

URM 700 — Universal Radio Module
Radio Compliance
FCC Test Report

Version: 01.0

Date: 24 August, 2009

Document: URM 700 Radio Compliance
Status: Approved

Pages:

Author: David Bolzon

File: URM 700 FCC RC_TR_V1.0.doc

CONFIDENTIAL INFORMATION
RESTRICTED USE AND DUPLICATION
© Nortel Networks 2003. All Rights Reserved.

The information contained in this document is the property of Nortel Networks. Except as specifically authorized in writing by
Nortel Networks, the holder of this document shall keep all information contained herein confidential and shall protect same in
whole or in part from disclosure and dissemination to all third parties.



Nortel Networks Proprietary Information LTE URM 700 MHz
Restricted Use and Duplication FCC ID: VZTNT2410AA

Approvals and Key Reviewers

Name Function Role Status
David Bolzon Regulatory Prime Author / Ratifier Approved
Radu Trandafir SPIR TL Reviewer

Revision History

Issue Description of change Changed by Date

0.1 | Draft David Bolzon 27 July 2009

1.0 | Approved David Bolzon 24 August 2009
Version: 1.0 Regulatory Compliance 24/08/2009

Status: Approved David Bolzon Page 2 of 75



Nortel Networks Proprietary Information LTE URM 700 MHz
Restricted Use and Duplication FCC ID: VZTNT2410AA

Reference Documents

R A

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

FCC 47 CFR Part 27 “Wireless Communications Services”
FCC 47 CFR Part 15 “Unintentional Radiators”
ICES-003 “Digital Apparatus” EMC

3GPP TS 36.104 V9.0.0 (2009-05) 3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)
radio transmission and reception (Release 9)

EN 50385:2002—Product Standard to Demonstrate the Compliance of Radio Base Stations and Fixed
Terminal Stations for Wireless Telecommunication Systems with the Basic Restrictions or the
Reference Levels Related to Human Exposure to Radio-Frequency Electromagnetic Fields (110 MHz-
40 GHz)—General Public

3GPP TS 36.113 V9.0.0(2009-05) 3rd Generation Partnership Project; Technical Specification Group

Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) and
repeater Electro Magnetic Compatibility (EMC) (Release 9)

EN 55022, Limits and methods of measurement of radio disturbance characteristics of information
technology equipment (CISPR22: 1997), 1998, European Committee for Electro-technical
Standardization

3GPP TS 36.141 VV9.0.0 (2009-05): 3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA) ; Base Station (BS)
conformance testing (Release 9).

SM.328: "Spectra and bandwidth of emissions".

CISPR 22: "Limits and methods of measurement of radio disturbance characteristics of information
technology equipment”.

CISPR 16-1-1: "Specification for radio disturbance and immunity measuring apparatus and methods -
Measuring apparatus".

ETSI TS 136 141 V8.2.0 (2009-04) LTE; Evolved Universal Radio Access (E-UTRA); Base Station
(BS) conformance testing (3GPP TS 36.141 version 8.2.0 Release 8)

ETSI TS 136 104 V8.5.0 (2009-04) LTE; Evolved Universal Terrestrial Radio Access (E-UTRA);Base
Station (BS) radio transmission and reception (3GPP TS 36.104 version 8.5.0 Release 8)

ETSI TS 136 113 V8.1.0 (2009-01) LTE; Evolved Universal Terrestrial Radio Access (E-UTRA);Base
Station (BS) and repeater Electro Magnetic Compatibility (EMC) (3GPP TS 36.113 version 8.1.0
Release 8)

3GPP TS 36.211 V8.7.0 (2009-05) 3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels
and Modulation (Release 8)

3GPP TS 36.212 V8.7.0 (2009-05) 3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and
channel coding (Release 8)

3GPP TS 36.213 V8.7.0 (2009-05) 3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures (Release 8)

700MHz LTE Universal Radio Module, Feature Requirements Specification, Rack Based Unit
(URM2-4) V0.71, 17 Nov. 2008

Nemko EMC Report: 124408-1TRFEMC, Nortel Universal Radio Module

Version: 1.0

Regulatory Compliance 24/08/2009

Status: Approved David Bolzon Page 3 of 75



Nortel Networks Proprietary Information
Restricted Use and Duplication

LTE URM 700 MHz
FCC ID: VZTNT2410AA

Table of Contents
APProvals aNd KEY REVIEWELS .......ccuiiieiie e ieestiestee st te e ste e s e steeseeseesee e beesteesteesteesteesneesneesneesneeanes 2
Y [0 o 1] (] YU 2
RETEIENCE DOCUMENTS ...ttt s b et e e s te e s e besre et e s teeneesaeeteeneeseesreenaeneenneenee e 3
L1 o] L2000 O] 0] =T ] £ SRS RSPO PSP 4
LEST OF TADIES ... bbbt b bbb bbbt b e bbb ene 5
] ) o 0 U RS 6
o (0] )71 R SPR 8
1 RESUIS SUMMIAIY ....eiiiiiiie ettt ettt ettt s bt e st et e teeneesee et e e nbesteeseenbesneeeeseeaseeneesreeneennens 9
P22 1 Y1 oo [ Tox £ T o ISP 10
3 EQUIPMENT UNGEE TEST.....iiiiiiiiiiiiitiit ettt bbbt bbb enes 11
3.1 Product TAeNTITICALION ........oveiiciecice sttt aesreene et e nreeneens 11
3.2 Technical Specifications 0f the EUT ........ccceiiiiii e 11
3.3 TeChNICAl DESCIIPLION .....viitiiicc ettt e be e e st e s teena e e e nresraenes 11
N 1S A O] T [ 1 o] LSOO SRR 14
4.1 SO Lo} 1o 14T ] TSRS 14
4.2 TESE ENVIFONMENT ....victiitiite ettt ettt et e e beese et e s besbeebs e b e sbeeaeessesbesbeebeensebesraeneas 14
4.3 QLIS = TU T o040 USROS 14
R AN o o] 1Tor=1 o] [T I-T] £ S PPS 15
51 FCC Part 27: TSt PAIaIMELEIS. ... .ciueiiieiiieeitie sttt sttt sttt sttt ettt et ettt et sb et nb e beenes 15
B TESEPIAN / RESUILS ..ot bbbttt ettt et neans 16
6.1 Effective Radiated Power and Antenna Height ..........coooviiiiiiei i 16
PhySICal ChanNElS ........couiiieee e 17
6.2 L - U] PSSR 25
6.3 L@ TotoN o Lo I == T o 1V T |1 o PSS 26
6.4 Spurious emissions at the antenna terminal.............cccooiiiiieci e 30
6.5 Field Strength of Spurious RAGIAtION............ccccveiiiiiiicicc e 66
6.6 FreqUENCY STADTTITY .....ccveiiiicecc et e et re e esaesreeneeeesreeneens 69
Version: 1.0 Regulatory Compliance 24/08/2009
Status: Approved David Bolzon Page 4 of 75



Nortel Networks Proprietary Information LTE URM 700 MHz

Restricted Use and Duplication FCC ID: VZTNT2410AA
List of Tables

Table 4-1: Conducted Emissions - List of TeSt EQUIPMENT.........c.cooiriiiiiiieieseneseseeeeeee e 14
Table 4-2 Radiated Emissions - List of TeSt EQUIPMENt ..........cccoeiiiiieie e 14
Table 5-1: APPIICADIE TESTS.....cuiiiiieee s 15
Table 6-1: Setting Remarks / Measurement Results — Channel POWer ............ccccccooevveiiiciennnen, 18
Table 6-2: Setting Remarks / Measurement Results — Occupied Bandwidth................cccccovnnne. 26
Table 6-3: Setting Remarks / Measurement Results — Spurious Emissions Band Edge .............. 31
Table 6-4: Setting Remarks / Measurement Results — Spurious Emissions < 2MHz................... 32
Table 6-5: Setting Remarks / Measurement Results — Spurious Emissions <1GHz .................... 32
Table 6-6: Setting Remarks / Measurement Results — Spurious Emissions > 1GHz ................... 32

Table 6-7: Setting Remarks / Measurement Results — Spurious Emissions 763 — 775MHz........ 33
Table 6-8: Setting Remarks / Measurement Results — Spurious Emissions 793 — 805MHz........ 34
Table 6-9: Setting Remarks / Measurement Results: Spurious Emissions 1559 — 1610MHz...... 35

Table 6-10 RaAIiated EMISSIONS .....oooeeeeeeeeeeeeeee ettt e e e e ee e e ereeeens 68
Table 6-11: Frequency Stability vs. Temperature / Voltage Variation..............c.cccoevevvvieivennene. 70
Version: 1.0 Regulatory Compliance 24/08/2009

Status: Approved David Bolzon Page 5 of 75



Nortel Networks Proprietary Information LTE URM 700 MHz
Restricted Use and Duplication FCC ID: VZTNT2410AA

List of Figures

Figure 3-1: FCC Revised 700MHZ FrequenCy Band............ccociiiiriiiiiininisise e 12
Figure 6-1 URM Radio Compliance Set Up / CONFIQUIALION ........cc.coveiiiiiiiiienieieieeee s 18
Figure 6-2: Modulation: TXL QPSK ..o re e te st et e st e aeeneeeste e sraesneeanee e e 19
Figure 6-3: Channel POWEr TXL QPSK ...ttt ettt ettt e reane e 19
Figure 6-4: Modulation: TX2_QPSK ...ttt neesteereeseeene e e e 20
Figure 6-5: Channel POWer TX2 QPSK ... ...t et te e esnneanee e 20
Figure 6-6: Modulation: TX1 16 QA .....ccciiiiiicie sttt be et e besre e e 21
Figure 6-7: Channel Power TX1_16 QAM .. ..ottt ste e e e 21
Figure 6-8: Modulation: TX2_16 QAIM ..ottt steereeneesne e e e 22
Figure 6-9: Channel Power TX2_16 QAM .. ...ttt sre e 22
Figure 6-10: Modulation: TX1_ 64 QAM .......ciiiieiie ettt sttt saesteenaesreanee e e 23
Figure 6-11: Channel Power TX1_64 QAM.... ..ottt st see e e 23
Figure 6-12: Modulation: TX2 64 QAM ...t e be e te e e e sreeenee e 24
Figure 6-13: Channel Power TX2_ 64 QAM........ooiiii ittt sre e 24
Figure 6-14: TX1_QPSK — Occupied BandWidth ............ccoiiiiiiiniiise e 27
Figure 6-15: TX2_QPSK — Occupied Bandwidth ...........ccccooviiiiiiie e 27
Figure 6-16: TX1_16 QAM — Occupied Bandwidth ............ccocoviieiiiicccc e 28
Figure 6-17: TX2_16 QAM — Occupied BandWidth ............ccoooiiiiiiiiiieeee e 28
Figure 6-18: TX1_64 QAM — Occupied Bandwidth ............ccoooiiieiiiiie e 29
Figure 6-19: TX2 64 QAM — Occupied BandwWidth ............ccccooviiiiii i 29
Figure 6-20: Spurious Emissions TX1_QPSK Band Edge (ACP 15kHz — 550KHZ) .........cccovoviiiineninnns 36
Figure 6-21: Spurious Emissions TX1_QPSK Band Edge (ACP 650kHz — 2MHZ)..........cccoeiiivennnne. 36
Figure 6-22: Spurious Emissions TX1 QPSK (30MHZ — LGHZ) .....cccccoveiiiiiii i 37
Figure 6-23: Spurious Emissions TX1 QPSK (LGHZ-5GHZ)........cccccveiiiiiiiciiie i 37
Figure 6-24: Spurious Emissions TX1_QPSK (5GHZ-8.5GHZ).........ccccceoiiiiiniiiiiicicis e 38
Figure 6-25: Spurious Emissions TX2_QPSK Band Edge (ACP 15kHz — 550KHZ) ........ccccccovvvveinennene, 38
Figure 6-26: Spurious Emissions TX2_QPSK Band Edge (ACP 650kHz — 2MHZ)............cccccevvivenennnn, 39
Figure 6-27: Spurious Emissions TX2_QPSK (30MHZ — LGHZ) ........cccooviiiiiiieiieesee e 39
Figure 6-28: Spurious Emissions TX2_QPSK (LGHZ-5GHZ)........ccccciiiiiiiieiiiee e 40
Figure 6-29: Spurious Emissions TX2_ QPSK (5GHZ-8.5GHZ)........cccccceviviiiieiiiiie e 40
Figure 6-30: Spurious Emissions TX1 16 QAM Band Edge (ACP 15kHz — 550kHZ) ..........cccccevvevvennene. 41
Figure 6-31: Spurious Emissions TX1_16 QAM Band Edge (ACP 650kHz — 2MHZ)........c.ccccocvvvenrnnenn. 41
Figure 6-32: Spurious Emissions TX1 16 QAM (B0MHZ — 1GHZ) .....cccccvviiiii e 42
Figure 6-33: Spurious Emissions TX1 16 QAM (L1GHZ-5GHZ) ......cccoceviiviiiiiiic e 42
Figure 6-34: Spurious Emissions TX1_16 QAM (5GHZz-8.5GHZ)........cccccoiiiiiiiieiiecss e 43
Figure 6-35: Spurious Emissions TX2_16 QAM Band Edge (ACP 15kHz — 550kHZ) .......c..ccccovvevenenene. 43
Figure 6-36: Spurious Emissions TX2_16 QAM Band Edge (ACP 650kHz — 2MHZ)...........c.cccvcvenenenn. 44
Figure 6-37: Spurious Emissions TX2_16 QAM (30MHZ — LGHZ) .......cccoovviiiiiiiieiecieese e 44
Figure 6-38: Spurious Emissions TX2_16 QAM (1GHZ —5GHZ) .......cccooviiiiiiiieienece e 45
Figure 6-39: Spurious Emissions TX2_ 16 QAM (5GHZz — 8.5GHZ) ........cccccevviiiiiiiii v 45
Figure 6-40: Spurious Emissions TX1_ 64 QAM Band Edge (ACP 15kHz — 550kHZ) ..........cccccvvvevennene. 46
Figure 6-41: Spurious Emissions TX1_64 QAM Band Edge (ACP 650kHz — 2MHZ).........c.ccccovvvnenienne 46
Figure 6-42: Spurious Emissions TX1 64 QAM (B0MHZ — 1GHZ) .....ccccoe i 47
Figure 6-43: Spurious Emissions TX1 64 QAM (L1GHZ —5GHZ).......ccccccveiviiiiiiieiiie e 47
Figure 6-44: Spurious Emissions TX1_64 QAM (5GHZ — 8.5GHZ) ........ccccvviiiiiiiiicces e 48
Version: 1.0 Regulatory Compliance 24/08/2009

Status: Approved David Bolzon Page 6 of 75



Nortel Networks Proprietary Information
Restricted Use and Duplication

LTE URM 700 MHz
FCC ID: VZTNT2410AA

Figure 6-45: Spurious Emissions TX2_64 QAM Band Edge (ACP 15kHz — 550kHZ) .......c..cccccvvveiennene. 48
Figure 6-46: Spurious Emissions TX2_64 QAM Band Edge (ACP 650kHz — 2MHZ)...........ccccccvevieeneene, 49
Figure 6-47: Spurious Emissions TX2_64 QAM (30MHZ — LGHZ) .......ccccoviviiviiie e 49
Figure 6-48: Spurious Emissions TX1_64 QAM (LGHZ — 5GHZ) .......cccooviiiiiiiiiiiieieee e 50
Figure 6-49: Spurious Emissions TX1_64 QAM (5GHz — 8.5GHZ)........cccoceiiviiiiiiicee e 50
Figure 6-50: Spurious Emissions TX1 QPSK (763 — 775MHZ) .........cccccceiiviiiiii i 51
Figure 6-51: Spurious Emissions TX1_QPSK (793 — 805MHZ)........ccccoiiiiiiiiiiieeisc e 51
Figure 6-52: Spurious Emissions TX1_QPSK (1559 — 1610MHZ).......ccccoioiiiiiiiniieeieee e 52
Figure 6-53: Spurious Emissions TX2 _QPSK (763 — 7T75MHZ).......cccccceviveiiee i 52
Figure 6-54: Spurious Emissions TX2_QPSK (793 — 805MHZ) .........cccccceviviiiiiiiieic e 53
Figure 6-55: Spurious Emissions TX2_QPSK (1559 — 1610MHZ).......c.cccoioiiiiiiiiiiieie e 53
Figure 6-56: Spurious Emissions TX1 & TX2 QPSK Band Edge (ACP 15kHz — 550kHz)............c.......... 54
Figure 6-57: Spurious Emissions TX1 & TX2 QPSK (763 — 775MHZ) ........ccccccvvvevviieie i, 54
Figure 6-58: Spurious Emissions TX1 & TX2 QPSK (793 — 805MHZ) ........ccccoviviiiiiiiiiiiiinecce, 55
Figure 6-59: Spurious Emissions TX1 & TX2 QPSK (1559 — 1610MH2Z) .......cccovivviiiiiieeee e 55
Figure 6-60: Spurious Emissions TX1 16 QAM (763 — 775MHZ).........ccccoveviiiiiciiciee e 56
Figure 6-61: Spurious Emissions TX1_16 QAM (793 = 805MHZ).........ccceiiiiiiiiineieeis e 56
Figure 6-62: Spurious Emissions TX1_16 QAM (1559 — 1610MHZ).........cccoiiiiieiiiiiiene e 57
Figure 6-63: Spurious Emissions TX2_ 16 QAM (763 — 775MHZ)......ccccccoeiiiiii i 57
Figure 6-64: Spurious Emissions TX2_16 QAM (793 — 805MHZ).........ccccccveiiiiiiieie e 58
Figure 6-65: Spurious Emissions TX2_16 QAM (1559 — 1610MHZ).........cccceirinenineiiisese e 58
Figure 6-66: Spurious Emissions TX1 & TX2 16 QAM Band Edge (ACP 15kHz — 550kHz).................. 59
Figure 6-67: Spurious Emissions TX1 & TX2 16 QAM (763 — 775MHZ) ........cc.ccceeviiieveivcieir e, 59
Figure 6-68: Spurious Emissions TX1 & TX2 16 QAM (793 — 805MHZ) .........ccccveviniiiiiiiiiiiieee, 60
Figure 6-69: Spurious Emissions TX1 & TX2 16 QAM (1559 — 1610MHZ) ........cccocvvviiineeienr e 60
Figure 6-70: Spurious Emissions TX1 64 QAM (763 — 775MHZ)......ccccccoiiiiiii i 61
Figure 6-71: Spurious Emissions TX1_64 QAM (793 = 805MHZ)........ccccoiviiiiiiniieieciese e 61
Figure 6-72: Spurious Emissions TX1_64 QAM (1559 — 1610MHZ).........cccoiiiiiiiiiieie e 62
Figure 6-73: Spurious Emissions TX2_ 64 QAM (763 — 775MHZ) ..o e 62
Figure 6-74: Spurious Emissions TX2_64 QAM (793 — 805MHZ).........cccccoveiiiiiiieie e 63
Figure 6-75: Spurious Emissions TX2_64 QAM (1559 — 1610MHZ)........cccccuvirinineniiiisesese e 63
Figure 6-76: Spurious Emissions TX1 & TX2 64 QAM Band Edge (ACP 15kHz — 550kHz).................. 64
Figure 6-77: Spurious Emissions TX1 & TX2 64 QAM (763 — 805MHZ) ........cc.cccevvvieveivci s, 64
Figure 6-78: Spurious Emissions TX1 & TX2 64 QAM (793 — 805MHZ) ........ccocvviiiiiiiiiniiiceiees 65
Figure 6-79: Spurious Emissions TX1 & TX2 64 QAM (1559 — 1610MHZ) ........cccooviiiiinieeienr e 65
Figure 6-80 URM EMC Set Up / CoNfIQUIAtION.........cccoeiieiiiiii e se et see et 67
Figure 6-81 Radiated Emissions Set UP PROLO S .......c.cciiiiiiiiiieie ettt 68
Figure 6-82: StabIlity =30°C.......cieieieieeiesie et et te st s tesbe st et eneereeseebenrenrente e e e eneaneas 71
Figure 6-83: STaDIILY -20°C.... ..ot et te e st e st e st e e nae e te e reenreearneere e e 71
Figure 6-84: Stability -L10°C.......cciiiii ettt te et et e e a e reena e reaneere e 72
Figure 6-85: STADITITY 0°C ..ottt bbb 72
Figure 6-86: STabIlity L10°C ......ooiiiieieieesese ettt sttt et re sttt sre st e e eneeneas 73
Figure 6-87: STabIlity 20°C .......ooiiiieeie st e et e et e et eara e e r e e e reenreearneere e e 73
Figure 6-88: STaDIlity 30°C ... .ot 74
Figure 6-89: STADIlITy 40°C ... .ottt ettt te st nre et et e e aneas 74
Figure 6-90: STability S0°C ........ciiiii e e e et e be et e e st e e st e e e re e e reenreearneere e e 75
Version: 1.0 Regulatory Compliance 24/08/2009
Status: Approved David Bolzon Page 7 of 75



Nortel Networks Proprietary Information LTE URM 700 MHz

Restricted Use and Duplication FCC ID: VZTNT2410AA

Acronyms
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1 Results Summary

Applicant: Nortel Networks
3500 Carling Ave
Nepean, Ontario

K2H 8E9
Apparatus: 700MHz URM NT2410AA
Application: Fixed Wireless Base Station Transceiver
FCC ID: VZTNT2410AA
In Accordance With: FCC CFR 47 Part 27 Miscellaneous Wireless

Communications Services

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with FCC Part 27. Conducted measurements were performed in accordance with
ANSI TIA-603-B-2002. Radiated tests were conducted is accordance with ANSI C63.4-2003.
Radiated emissions were made in a 3 meter Semi-Anechoic chamber at Nemko Canada. A
description of the test facility is on file with the FCC. Conducted Emissions were evaluated at
Nortel Networks Carling facilities.

The assessment summary is as follows:

Apparatus Assessed: 700MHz URM (Universal Radio Module NT2410AAE5)
Specification: FCC CFR 47 Part 27 Miscellaneous Wireless
Communications Services
Compliance Status: Complies
Exclusions: None
Non-compliances: None
Report Release History: Original Release
Version: 1.0 Regulatory Compliance 24/08/2009
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2 Introduction

This document supports the FCC filing capturing the Radio Regulatory Compliance Requirements
and Results for the Nortel URM 700MHz in accordance to Nemko Canada FCC Approved “Permit
but Ask” test plan in compliance to:

o 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 URM deployment will support a 10MHz BW for Fixed Wireless Base Station (BTS)
applications with a rated output of 40W (46dBm) in a 2 x 2 MIMO configuration. Initial
frequency band will address the US Upper C Block.

Hardware
The BTS equipment is comprised of the following:
1) NT2410AAES5: Universal Radio Module [URM] EUT
NT1901AAE6: Dual Duplexer Module [DDM]
2) NT1B10AAES5 Universal Digital Module [UDM]

URM Details
Frequency: FCC 700MHz Band

Transmit / Downlink: 746 — 757MHz — Upper Block C: 751MHz
e Modulation: OFDMA, QPSK, 16QAM, 64QAM
e BW: 10 MHz
o MIMO, 2 x 2 (Spatial Multiplexing)
e Diversity, 2 Way Transmit
e Throughput: Up to 60 Mbps
e Power: 46dBm (40W)
e PAPR:7d0B
Duplex: FDD (30MHz)
Frequency Stability: +/-0.05ppm
Channel Raster: 100 kHz

Receive / Uplink: 776 - 787MHz — Upper Block C: 781MHz
e Modulation: SC-FDMA, QPSK, 16QAM
e BW: 10 MHz
e MIMO, 2 x 2, Multi-User
e Throughput: Up to 20Mbps
e Diversity, 2 and (4 Branch Receive)

URM/DPM Physical Details:
PWR: -48V (typical) DC 540W (max), Size: 17.5” x 20” x 3.5”, Weight: 52Ibs

Version: 1.0 Regulatory Compliance 24/08/2009
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3 Equipment Under Test

3.1 Product Identification

The Equipment Under Test is identified for Fixed Base Station operation as follows: Nortel
NT2410AA, 700MHz URM.

3.2 Technical Specifications of the EUT

Manufacturer: Nortel Networks
Operating Frequency: TX: 751MHz
RX: 781MHz
Emission Designator: W7D
Modulation: LTE OFDMA, MIMO Technology

(Two transmitters, 2 receivers per sector)

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

3.3 Technical Description

The URM operates in the North American 700MHz Upper C Block, as a single sector Transceiver (2
transmitter, 2 receivers per radio / sector) operating in FDD mode.

The URM design is a 2 transmit / 2 receive (expandable to 4 receive) single sector FDD radio which will
be introduced as part of Nortel’s next generation BTS product line. The initial URM product offering
addresses the LTE air interface, while the URM 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.

The Nortel LTE URM is intended for indoor installation but is designed with features to enable and
comply with future configurations for both indoor and outdoor installations. The URM is housed and
interconnected with an active duplexer for enhanced up link performance and antenna interface. All
compliance and performance testing will include a band / spectrum dependent DDM (duplexer) installed
with the URM product offering.

The URM operates at a transmit center frequency of 751MHz at 10MHz BW in the down link employing
OFDMA QPSK, 16QAM and 64QAM Modulation at a rated output of 40W. 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°

Version: 1.0 Regulatory Compliance 24/08/2009
Status: Approved David Bolzon Page 11 of 75
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The Nortel URM design consists of logical sections comprised of Digital, RF, Power Amplifiers and a
Power Supply housed in two interconnected modules. A Fan Module, external to the two section
assembly provides air movement over the external cooling fins for temperature control.

The digital section provides processing resources to the URM CPRI based optical link to the Nortel UDM
(Universal Digital Module) and Soft Radio Core. This single sector Tower Bottom Radio is targeted to
support up to 20MHz baseband data bandwidth. (Initial deployment will be limited to 10MHz) The
digital section of the transceiver card provides the processing solution for the 4G Universal Radio. The
unit operates over an ambient temperature of -40°C to +50°C and is forced air / convection cooled.

The PSU provides primary power conversion from a nominal input of -48VDC (540W) for the internal
PCB circuit requirements. The PA board produces the RF output power for BTS transmission at a rated
power up to 40W.

The URM consists of a shelf based Radio/Duplexer combination for FCC compliance. All compliance
measurements and ratings are referenced at the antenna ports which are via the duplexer interface. A
Mounting Tray (N0205581) is provided to facilitate module integration and assembly for rack mount
applications. The URM and band dependant DDM are mounted in the Tray/Shelf secured for structural
integrity and interconnected providing the Top Level assembly (NT2410AAEDS) for product deliverables.

Revised 700 MHz Band Plan for Commercial Services

CH. | CH. | CH. | CH. | CH. | CH. | CH. | CH. | CH. | CH. CH. | CH. | CH. | CH. CH. | CH. | CH. | CH.

52 53 54 55 56 57 58 59 60 6l 62 63 64 65 13 67 68 69
ma O 15 R 5 5] B 0] 3 T T T i
. . _ !

Lower 700 MHz BAND UrpeER 700 MHZ BAND
(TV CHANNELS 52-39) (TV CHANNELS 60-69)

Block Frequencies (MHz) Bandwidth Pairing Area Tvpe Licenses
A 698-704, 728-734 12 MHz 2x6MHz EA 176
B 704-710, 734-740 12 MHz 2x 6 MHz CMA 734
C T10-716, 740-746 12 MHz 2x 6 MHz CMA 734
D 716-722 6 MHz unpaired EAG 6
E 722-728 6 MHz unpaired EA 176
C T746-757, T76-787 22 MHz 2x 11 MHz REAG 12
A 757-758, T87-788 2 MHz 2x1MHz MEA a7z
D T58-763, TRR-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

Version: 1.0 Regulatory Compliance 24/08/2009
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Radio Standard is LTE [12], OFDMA TX, (SC-FDMA RX) configured for a 2x2 MIMO operating mode
with an output rated power of 40W (46dBm) at the antenna port. Transmit outputs 1 and 2 are non-
correlated connected to two isolated customer furnished antenna.

The TX Modulation schemes of QPSK, 16QAM, and 64QAM will be supported along with a Bandwidth
of 10MHz for initial product release in the Upper C Block spectrum. QPSK, 16QAM, and 64 QAM will
employ 3/4 CTC data rate coding.

The URM NT2410AAE5 employs a CPRI (Common Public Radio Interface) for interoperability and
standardization of the radio protocol interface.

Test Units

Part 27: UUT URM700MHz, NT2410AAE5, S/N NNTM740000LG
UDM - NT1B10AAE5, S/N NNTM40122875
Part 15: UUT URM700MHz, NT2410AAES5, S/IN NNTM740000LG
UUT URM700MHz, NT2410AAE5, S/N NNTM740000LL
UUT URM700MHz, NT2410AAE5, S/N NNTM740000L6
UDM - NT1B10AAE5, S/N NNTM40123363

NT2410AAE5

T
i
! TX = 751MHz
RX=781MH
Fan Module CratetAALS : BW = 10MHZZ TX Out: 40W/Ant (max)
i
1 RX1 Antenna (Coax)
: RX2 Interconnect
T ‘;._i __________ ﬁ _____________________________ _: .
o || DC/ICTRL  RX_IN : 5 1MHa : [ TXRX| . ANT2
RIF_1 (CPRI) — i i — TX2
RIF_2 (CPRI) —| Transceiver ; PA Module i
Module E ] pwrisig : DDM
Status LED’S et Digital & Analog : NT2421AAE5 i (Dual Duplexer
: [[T]T] I Module)
i PWR :
i i
! I PWR & Data
; PSU i
; !
GND (PE) 1 NT2471AAE5 : NT2441AAES : NT1901AAE6 —— GND (PE)
; i
-48V DC ; | i
16A (max) NT2412AAE5 ! NT2411AAE5 !
UUT: URM 700MHz NT2410AAE5
Version: 1.0 Regulatory Compliance 24/08/2009
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LTE URM 700 MHz
FCC ID: VZTNT2410AA

4 Test Conditions

4.1 Specifications

The apparatus will be assessed against the following specifications:

FCC CFR 47 Part 27 Miscellaneous Wireless Communications Services

4.2 Test Environment

All tests would be 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 US46470369 02/06/11
Power Meter HP E4410B MY45102221 26 Nov. 09
Power Sensor HP 8481A US37294387 5 Dec. 09
Attenuator 30dB  (Qty=2) Narda 769-30
Attenuator 20dB  (Qty=2) Meca 650-20-1F4
Climatic Chamber Burnsco 600 L054493
Thermal Probe Omega HH23 T-85092 April 06/10

Table 4-2 Radiated Emissions - List of Test Equipment
Equipment Manufacturer Model No. Asset/Serial No. Next Cal.
3 m EMI Test Chamber TDK SAC-3 FA002047 May 06/09
Bilog Sunol JB3 FA002108 Jan. 27/10
Horn Antenna #2 EMCO 3115 FA000825 Jan. 21/10
Receiver/Spectrum Analyzer Rohde & Schwarz ESU 26 FA002043 Dec. 16/09
50 Coax cable HUBER + SUHNER None FA002022 July 07/09
50 Coax cable HUBER + SUHNER None FA002074 July 07/09
Note: N/A = Not Applicable, NCR = No Cal Required, COU = CAL On Use

Version: 1.0 Regulatory Compliance 24/08/2009

Status: Approved

David Bolzon

Page 14 of 75
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5 Applicable Tests

This section contains the following:
FCC 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, mandatory but not assessed. (See section 3.4 Test
deleted)

The results contained in this report are representative of the operation of the apparatus as
originally submitted.

5.1 FCC Part 27: Test Parameters

Table 5-1: Applicable Tests

Clause Test Method | Test Description Required Result
27.50 2.1046 Effective radiated power Y
----- 2.1049 Occupied bandwidth Y
27.53(c) 2.1051 Spurious emissions at the antenna terminal Y
27.53(c) 2.1053 Field strength of spurious radiation Y
27.54 2.1055 Frequency stability Y
Version: 1.0 Regulatory Compliance 24/08/2009
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6 Test Plan / Results

6.1 Effective Radiated Power and Antenna Height

Clause 27.50

(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 746757 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.

(9) Control stations and mobile stations transmitting in the 746-757 MHz, 758-763 MHz, 776—793 MHz, and 805-806
MHz bands and fixed stations transmitting in the 787—788 MHz and 805-806 MHz bands are limited to 30 watts ERP.

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 Regulatory Compliance 24/08/2009
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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
Test Setup

SPECTRUM EUT

ANALYZER

CALIBRATED
ATTENUATOR

Test conditions:

All modulations (QPSK, 16QAM, and 64QAM) modes and different data rates are evaluated using
representative waveforms of all modulation schemes. The test results cover 10MHz bandwidth
configuration.

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 Regulatory Compliance 24/08/2009
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Table 6-1: Setting Remarks / Measurement Results — Channel Power

10MHz Channel Power Output (dBm)
Setting (Note: BPSK embedded in each modulation scheme)
QPSK 16 QAM 64 QAM

TX1 | TX2 | TX1 | TX2 | TX1 | TX2
Frequency 751MHz | 46.09 45.81 46.04 45.72 46.06 45.78
RBW 1MHz
VBW 3MHz
CH BW 10MHz
Span 50MHz
Sweep 1ms
Reference Level Offset 51.0dB
Detector RMS ERP = Power Out + 12.7dBd Antenna Gain (W/MHz)
Attenuation 10dB 75.68 | 7096 | 74.82 | 6950 | 75.16 | 70.47

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)

ERP (Watts/MHz) = 10”((46 + 12.7)/10)/1000/10 = 75 (W/MHz)

Aggregate Power: TX1 + TX2 + Antenna Gain
PWR PdBm/MHz = 10log(10~ (P1dBm/10) + 10~ (P.dBm/10)) = 49dBm (10MHz) = 39dBm/MHz
39 +12.7 =51.7dBm/MHz (147.91W/MHz)

500
UUT: NT2410AAE5
prmemimemm b d s L \ T
i i 1
. V i '
GPSyyg) RIFderl¢—RIEFiber [ p] RIF1 @y X1 pfany ANT 1 ; Att .
BHL.. RiF2 [ T SR @) X2 ylay ™ I S
BH(?S ) &FP) ' Mon_1] 500 '
— FP) RIFY i [ RIF2 i i
BH. 45) (5FP) i (SFP) (avnle—=BX1aqua) i
— 1 BHE o Rl ! (avmle—BX1b  lqua) AN'I('N% '
— J45) !
___| CA ! RX 2a| 500 | | 500 | RX 2a Mon_2|
Cra'rthM) i (QMA)| (QMA) (BNC)
(RJ45) !
i RX 2b| 500 | | 500 | RX 2b
J— E%MB) : (QMA)) (QMA)
—{10MHz i :
(SMB) ! 1
— 1T ! !
]D Sub) i |Craft (DIN) (DIN) 1
+— (RMS) PWR/AISG !
1 1
UDM | URM DPM ]
i 1
S
Craft PC
Power Meter [------ '
i
i
i
l
l
l
l
SA '

Figure 6-1 URM Radio Compliance Set Up / Configuration
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I Agilent B9600 Vector Signal Analyzer - Press the Mode key to switch applications

File Edit Control Source Input TestSstup MeasSstup Display Trace Markers Utiities Help
» Il |AEO0OE D edse R [ - I I -
0 OFDh i d

dBm

743 320 000 Hz o
46.1921 dBm Lower 1: . -73.361 dB

Doing demodulation... LTE INT REF AUTOCAL: OK

Figure 6-2: Modulation: TX1 QPSK

T Agilent Spectrum Analyzer - Channel Pawer E]
. 3 - = @ @ : ALIGNAUTO  |01:00:04 PM Jun 30, 2002
Center Freq 751.000000 MHz Center Freq: 751.000000 MHz Radio Std: None Freq/Channel
Input: RF Cp Trig:Free Run Avg|Hold>10M0
IFGain:Low #Atten: 10 4B Ext Gain: 51.0 dB Radio Device: BTS

CenterFreq
761.000000 MHz

Center 751 MHz
#Res BW 1 MHz #/BW 3 MHz

Channel Power Power Spectral Density

46.09 dBmf 10 MHz -23.91 dBm/Hz

MsG | 1JRecalled State Register 6 ETATUS

Figure 6-3: Channel Power TX1_QPSK
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I Agilent B9600 Vector Signal Analyzer - Press the Mode key to switch applications

File Edt Control Source Inpub TestSetup MeasSetup Display Trace Markers Ukilties Help

[N @&)@@@@Gmdzxz B RS 1 o A O -

dBm

743 320 000 Hz
45.77 dBm Lower 1:

Doing demodulation... LTE INT REF AUTOCAL: OK

T Agilent Spectrum Analyzer - Channel Pawer
B e ook e | ; ALIGNAUTO
RBW 1.0000 MHz Center Freq: 751.000000 MHz Radio Std: None
Input: RF Cp Trig:Free Run Avg|Hold>10M0
IFGain:Low #Atten: 10 4B Ext Gain: 51.0 dB Radio Device: BTS

o ]
A S R sl oo\ AN N N
N Y VO

#VBW 3 MHz

Channel Power Power Spectral Density

45.81 dBmf 10 MHz -24.19 dBm/Hz

MSG STATUS

Themes
3D Color

Save As ...

Figure 6-5: Channel Power TX2_QPSK
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I Agilent B9600 Vector Signal Analyzer - Press the Mode key to switch applications

File Edt Control Source Inpub TestSetup MeasSetup Display Trace Markers Ukilties Help

y Il | @ @&)@@@@Gmdzxz B RS 1 o A O -

dBm

743 320 000 Hz o
46,195 dBm Lower 1: o - 1 ~72.678 dB

Measurement running LTE INT REF AUTOCAL: OK

Figure 6-6: Modulation: TX1 16 QAM

T Agilent Spectrum Analyzer, - Channel Power.
QO e e s e ey e i ALIGHAUTO _ |04:20:48 PM Jun 29, 2009
RBW 1.0000 MHz Center Freq: 751.000000 MHz Radio Std: None
i Trig: Free Run Avg|Held:>10/10
IFGain:Low #Atten: 10 dB Ext Gain: -51.0 dB Radio Device: BTS

Video BW|
3.0000 MHz
Man

Filter Type.
Gaussian

#VBW 3 MHz

Channel Power Power Spectral Density

46.04 dBm/ 10 MHz -23.96 dem/Hz

Figure 6-7: Channel Power TX1 16 QAM
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I Agilent B9600 Vector Signal Analyzer - Press the Mode key to switch applications

File Edt Control Source Inpub TestSetup MeasSetup Display Trace Markers Ukilties Help

[N @@@@@@Gndez =

dBm

743 320 000 Hz

45.78 dBm

Lower 1: . - 1: -73.73% dB

LTE INT REF AUTOCAL: OK

T Agilent Spectrum Analyzer, - Channel Power.
| o e e e
REBW 1.0000 MHz

AL i ALIGH AUTO 04:02:14 PM Jun 29, 2009
Center Freq: 751.000000 MHz Radio 5td: None Screen Image

, ) Trig:Free Run Avg|Held:>10/10
o
IFGain:Low

#Atten: 10 dB Ext Gain: -51.0 dB Radio Device: BTS Themes

Channel Power

3D Color

#VBW 3 MHz

Power Spectral Density

45.72 dBm/ 10 MHz -24.28 dBm/Hz

Figure 6-9: Channel Power TX2_16 QAM
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I Agilent B9600 Vector Signal Analyzer - Press the Mode key to switch applications

File Edt Control Source Inpub TestSetup MeasSetup Display Trace Markers Ukilties Help

ril e G@@@@@G”dw R [ - I I -

dBm

743 320 000 Hz o
46.1646 dBm Lower 1: « 15 i -73.644 dB

Measurement running LTE INT REF AUTOCAL: OK

SENSEINT| | ALIGH AUTO!
Center Freq: 751.000000 MHz Radio Std: None Sweep/Control
Input: RF ) Trig: Free Run Avg|Hold:>10M0 -

IFGain:Low #Atten: 10 dB Ext Gain: 51.0 dB Radio Device: BTS Sweep Time
1.00 ms
Auto Man

Sweep Setup»
i |

#VBW 3 MHz

Channel Power Power Spectral Density Gate
[OF, LO]

46.06 dBmf 10 MHz -23.94 dBm/Hz
Points
1001

wsa L File <751MHz_10MHz CH_PWR_0000 png> saved

Figure 6-11: Channel Power TX1 64 QAM
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I Agilent B9600 Vector Signal Analyzer - Press the Mode key to switch applications

File Edt Control Source Inpub TestSetup MeasSetup Display Trace Markers Ukilties Help

y Il e ABOGDE G dae B RS 1 o A O -

743 320 000 Hz
45.787 dBm Lower 1: o Upper 1: -72.696 dB

Doing demodulation... LTE INT REF AUTOCAL: OK

Figure 6-12: Modulation: TX2_64 QAM

1 Agilent Spectrum Analyzer - Channel Power
. & @ @ O i ALIGNAUTO  [03:27:13 PMJun 23, 2009
Mech Atten 10 dB Center Freq: 751.000000 MHz Radio Std: None Screen Image
(5 Trig: Free Run Avg|Hold:>10/10
IFGain:Low #Atten: 10 dB Ext Gain: 51.0 dB Radio Device: BTS

Themes
3D Color

Save As...

Center 751 MHz
#Res BW 1 MHz #/BW 3 MHz

Channel Power Power Spectral Density

45.78 dBm/ 10 MHz -24.22 dBmiHz

MSG STATUS

Figure 6-13: Channel Power TX2_64 QAM
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6.2 RF Safety

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. Applications for
equipment authorization of mobile or portable devices operating under this section must contain a
statement confirming compliance with these requirements for both fundamental emissions and unwanted
emissions. Technical information showing the basis for this statement must be submitted to the
Commission upon request.

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

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 URM 700: NT2410AAES, 700MHz
4 R?

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: 46.00 (dBm)
Maximum peak output power at antenna input terminal: ~ 39810.71706 (mW)
Antenna gain(typical): 14.8 (dBi)
Maximum antenna gain: 30.1995172 (numeric)
Prediction distance: 450 (cm)
Prediction frequency: 751 (MHz)
MPE limit for uncontrolled exposure at prediction frequency: 5 (mMW/cm”2)
Power density at prediction frequency: 0.472460 (mW/cm”2)

Maximum allowable antenna gain:  15.04604896 (dBi)

Margin of Compliance: 0.246048959

Version: 1.0 Regulatory Compliance 24/08/2009
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6.3 Occupied Bandwidth

Clause 2.1049

The occupied bandwidth, that is 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 shall be measured under the following conditions as

applicable:

Test Setup

SPECTRUM
ANALYZER

CALIBRATED

ATTENUATOR

EUT

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

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

X1 TX2 X1 TX2 X1 TX2
Frequency 751MHz | 8.97 8.96 8.94 8.95 8.98 8.96
RBW 180kHz
VBW 1.8MHz
CHBW 10MHz
Span 20MHz
Sweep 1ms
Reference Level Offset 51.0dB
Detector Peak
Attenuation 10dB
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T Agilent Spectrum Analyzer - Occupied BW. @@
EER e ] ALIGH AUTO! 12:58:30 PM Jun 30, 2009
RBW 180.00 kHz Center Freq: 761.000000 MHz Radio 5td: Nene Trace/Detector
Input: RF ) Trig: Free Run Avg|Hold:>10M0
#IFGain:Low #Atten: 10 dB Ext Gain: 51.0 dB Radio Device: BTS

Ref 50 dBm

Clear Write

Center 751 MHz
Res BW 180 kHz VBW 1.8 MHz

Occupied Bandwidth Total Power 47.19 dBm
8.9700 MHz

Transmit Freq Error -4.1343 kHz OBW Power 99.00 %
x dB Bandwidth 9.489 Hz* x dB -26.00 dB

Figure 6-14: TX1 QPSK - Occupied Bandwidth

T Agilent Spectrum Analyzer - Occupied BW. @@
R e ] ALIGH AUTO! 01:23:34 PM Jun 30, 2009
RBW 180.00 kHz Center Freq: 761.000000 MHz Radio Std: Nene Trace/Detector
Input: RF ) Trig: Free Run Avg|Hold:>10M0
#IFGain:Low #Atten: 10 dB Ext Gain: 51.0 dB Radio Device: BTS

Ref 50 dBm

Clear Write

Center 751 MHz
Res BW 180 kHz VBW 1.8 MHz

Occupied Bandwidth Total Power 46.57 dBm
8.9639 MHz

Transmit Freq Error 2.3760 kHz OBW Power 99.00 %
x dB Bandwidth 9.444 Hz* x dB -26.00 dB

Figure 6-15: TX2_QPSK — Occupied Bandwidth
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1 Agilent Spectrum Analyzer - Occupied BW.

- I | e e i [ : ALIGNAUTO _[04:19:48 PM Jun 29, 2009
RBW 180.00 kHz Center Freq: 751.000000 MHz Radio Std: None TracelDetector

() Trig: Free Run Avg|Hold:>10{10

HIFGain:Low  HAtten: 10 B Ext Gain: $1.0 dB Radie Device: BTS

Clear Write

Average

Max Hold

Center 751 MHz Min Hold

Res BW 180 kHz VBW 1.8 MHz

Occupied Bandwidth Total Power 47.04 dBm

8.9379 MHz

Transmit Freq Error 6.6020 kHz OBW Power 99.00 %
x dB Bandwidth 9.461 Hz* x dB -26.00 dB

Figure 6-16: TX1 16 QAM - Occupied Bandwidth

1 Agilent Spectrum Analyzer - Occupied BW.
QO L i : ALIGNAUTO _[03:56/58 PMJun 29, 2009
Center Freq 751.000000 MHz Center Freq: 761.000000 MHz Radio Std: None TracelDetector
g Trig: Free Run Avg|Hold:>10{10
#IFGain:Low #Atten: 10 <B Ext Gain: $1.0 dB Radie Device: BTS

Clear Write

Average

Center 751 MHz
Res BW 180 kHz VBW 1.8 MHz

Occupied Bandwidth Total Power 46.71 dBm
8.9491 MHz

Transmit Freq Error 28.2762 kHz OBW Power 99.00 %
x dB Bandwidth 9.457 Hz* x dB -26.00 dB

Figure 6-17: TX2_16 QAM - Occupied Bandwidth
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T Agilent Spectrum Analyzer, - Occupied BW
50 &

ALIGN AUTO! 11:07:12 AM Jun 29, 2009

Center Freq: 751.000000 MHz
(D) Trig: Free Run
#IFGain:Low #Atten: 6 dB
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Input: RF

Ref 50 dBm

Center 751 MHz
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Transmit Freq Error
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Figure 6-18: TX1 64 QAM - Occupied Bandwidth
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Figure 6-19: TX2_ 64 QAM - Occupied Bandwidth
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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 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 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:

SPECTRUM

ANALYZER EUT

CALIBRATED
ATTENUATOR

FCC Section 27.53(c) (1), (5):

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;

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

FCC Limit = PWR (@Bm) — [ 43 + 10log(PWR (w)) ] = 46 — 43 + 10log(40) = -13dBm
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Table 6-3: Setting Remarks / Measurement Results — Spurious Emissions Band Edge

Spurious Emissions (dBm) FCC Limit-13dBm
Setting (Note: BPSK embedded in each modulation scheme)
QPSK 16 QAM 64 QAM
Measurement ACP TX1 TX2 TX1 TX2 X1 TX2

Frequency 751MHz Lower Edge Emission (746MHz)
RBW 30kHz | -28.15 | -29.26 | -28.43 | -28.27 | -29.52 | -28.26
VBW 30kHz Upper Edge Emission (757MHz)
CH BW 10MHz | -27.00 | -28.33 | -27.34 | -29.00 | -27.30 | -26.32
Reference Level Offset 51.0dB Margin to FCC Limit (dB)
Detector RMS 1515 | 16.26 | 1543 | 15.27 | 16.52 | 15.26
Attenuation 6dB 14.00 | 1533 | 1434 | 16.00 | 1430 | 13.32

Spurious Emissions (dBm) FCC Limit -13dBm

Setting (Note: BPSK embedded in each modulation scheme)
QPSK 16 QAM 64 QAM
Measurement ACP TX1& TX2 TX1& TX2 TX1& TX2
Frequency 751MHz Lower Edge Emission (746MHz)
RBW 30kHz -25.15 | -26.39 | -25.70
VBW 30kHz Upper Edge Emission (757MHz)
CH BW 10MHz -23.09 | -23.69 | -24.19
Reference Level Offset 51.0dB Margin to FCC Limit (dB)
Detector RMS 12.15 13.39 12.70
Attenuation 6dB 10.09 10.69 11.19
Version: 1.0 Regulatory Compliance 24/08/2009
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Table 6-4: Setting Remarks / Measurement Results — Spurious Emissions < 2MHz
Spurious Emissions (dBm) FCC Limit -13dBm

Setting (Note: BPSK embedded in each modulation scheme)
QPSK 16 QAM 64 QAM

Measurement ACP < 2MHz TX1 | TX2 | TX1 | TX2 | TX1 | TX2
Frequency 751MHz | -22.05 | -22.45 | -21.88 | -22.40 | -22.10 | -22.66
RBW 30kHz
VBW 30kHz
CH BW 10MHz
Reference Level Offset 51.0dB
Detector RMS Margin to FCC Limit (dB)
Attenuation 6dB 905 | 945 | 888 | 940 | 910 | 966

Table 6-5: Setting Remarks / Measurement Results — Spurious Emissions <1GHz

Spurious Emissions (dBm) FCC Limit -13dBm
Setting (Note: BPSK embedded in each modulation scheme)
QPSK 16 QAM 64 QAM
MISERUIBIIENS S e TXL | TX2 | TXL | TxX2 | TxXL | 7x2
Frequency 751MHz | -39.25 | -41.25 | -43.54 | -40.31 | -39.51 | -41.46
RBW 100kHz
VBW 300kHz
CH BW 10MHz
Reference Level Offset 51.0dB
Detector RMS Margin to FCC Limit (dB)
Attenuation 6dB 26.25 | 28.25 | 3054 | 27.31 | 2651 | 28.46

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

Spurious Emissions (dBm) FCC Limit-13dBm
Setting (Note: BPSK embedded in each modulation scheme)
QPSK 16 QAM 64 QAM
A EREUITEMENL > L2 TXL | TX2 | TXL | TX2 | TXt | Tx2
Frequency 751MHz | -26.08 | -31.03 | -26.85 | -26.64 | -29.62 | -28.86
RBW 1MHz
VBW 3MHz
CH BW 10MHz
Reference Level Offset 51.0dB
Detector RMS Margin to FCC Limit (dB)
Attenuation 6dB 13.08 | 18.03 | 1385 | 1364 | 16.62 | 1586
Version: 1.0 Regulatory Compliance 24/08/2009
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Table 6-7: Setting Remarks / Measurement Results — Spurious Emissions 763 — 775MHz

Setting

Measurement 763-775MHz

Spurious Emissions (dBm) FCC Limit
-46dBm/6.25kHz (-49.19dBm/3kHz)

(Note: BPSK embedded in each modulation scheme)

QPSK 16 QAM 64 QAM
TX1 TX2 TX1 TX2 TX1 X2
Frequency 751MHz | -57.03 | -54.96 | -58.31 | -57.07 | -57.61 | -54.71
RBW 3kHz
VBW 10kHz
CHBW 10MHz
Reference Level Offset 67.00B
Detector RMS Margin to FCC Limit (dB)
Attenuation 0dB 784 | 577 | 912 | 788 | 842 | 552

Setting

Spurious Emissions (dBm) FCC Limit
-46dBm/6.25kHz (-49.19dBm/3kHz)

(Note: BPSK embedded in each modulation scheme)

Measurement 763-775MHz QPSK 16 QAM 64 QAM
Tx1 & Tx2 Tx1 & Tx2 Tx1 & Tx2

Frequency 751MHz -54.20 -52.80 -56.44

RBW 3kHz

VBW 10kHz

CH BW 10MHz

Reference Level Offset 67.0dB

Detector RMS Margin to FCC Limit (dB)

Attenuation 6dB 5.01 | 3.61 | 7.25
Version: 1.0 Regulatory Compliance 24/08/2009
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Table 6-8: Setting Remarks / Measurement Results — Spurious Emissions 793 — 805MHz

Setting

Measurement 793 - 805MHz

Spurious Emissions (dBm) FCC Limit
-46dBm/6.25kHz (-49.19dBm/3kHz)

(Note: BPSK embedded in each modulation scheme)

QPSK 16 QAM 64 QAM
X1 TX2 X1 TX2 X1 TX2
Frequency 751MHz | -59.39 | -59.52 | -56.94 | -55.42 | -58.37 | -56.84
RBW 3kHz
VBW 10kHz
CHBW 10MHz
Reference Level Offset 63.0dB
Detector RMS Margin to FCC Limit (dB)
Attenuation 0dB 1020 | 1033 | 775 | 623 | 918 | 765

Spurious Emissions (dBm) FCC Limit

Setting -46dBm/6.25kHz (-49.19dBm/3kHz)
(Note: BPSK embedded in each modulation scheme)
Measurement 793-805MHz QPSK 16 QAM 64 QAM
Tx1 & Tx2 Tx1 & Tx2 Tx1 & Tx2
Frequency 751MHz -58.51 -55.73 -56.36
RBW 3kHz
VBW 10kHz
CHBW 10MHz
Reference Level Offset 67.0dB
Detector RMS Margin to FCC Limit (dB)
Attenuation 0dB 9.32 | 6.54 | 7.17

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

= -46 dBm/6.25 kHz = -49.19dBm/3kHz.
Measurement BW = 3kHz (3kHz RBW Limit = -46 — 10log(6.25/3) = -49.19dBm)
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Table 6-9: Setting Remarks / Measurement Results: Spurious Emissions 1559 — 1610MHz

Spurious Emissions (dBm) FCC Limit
Setting -80dBW EIRP
(Note: BPSK embedded in each modulation scheme)
Measurement 1559 — 1610MHz QPSK 16 QAM 64 QAM
X1 TX2 X1 TX2 X1 X2

Frequency 751MHz | -85.52 | -84.85 | -91.97 | -92.05 | -92.00 | -92.31
RBW 1MHz
VBW 3MHz
CH BW 10MHz
Reference Level Offset 0dB
Detector RMS Margin to FCC Limit (dB)
Attenuation 0dB 2072 | 2005 | 2747 | 27.25 | 27.20 | 2751

Spurious Emissions (dBm) FCC Limit

Setting -80dBW EIRP
(Note: BPSK embedded in each modulation scheme)
Measurement 1559 — 1610MHz QPSK 16 QAM 64 QAM
Tx1 & Tx2 Tx1 & Tx2 Tx1 & Tx2

Frequency 751MHz -91.06 -91.13 -85.23
RBW 3kHz
VBW 10kHz
CHBW 10MHz
Reference Level Offset 67.0dB
Detector RMS Margin to FCC Limit (dB)
Attenuation 0dB 26.26 | 26.33 | 20.43

Note: Emissions were below the SA noise floor which is shown in the table.

FCC Section 27.53(c) (6):

Emissions in the band 1559 - 1610 MHz shall be limited to -80dBW EIRP for discrete emissions of less
than 700Hz BW.

Antenna Gain = 14.8dBi

Limit = -80dBW + Antenna Gain = -64.8dBm

Margin = Limit — Measurement

Version: 1.0 Regulatory Compliance 24/08/2009
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Figure 6-20: Spurious Emissions TX1 _QPSK Band Edge (ACP 15kHz — 550kHz)
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Figure 6-21: Spurious Emissions TX1_QPSK Band Edge (ACP 650kHz — 2MHz)
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Figure 6-22: Spurious Emissions TX1 QPSK (30MHz — 1GHz)
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Figure 6-23: Spurious Emissions TX1 QPSK (1GHz-5GHz)
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Figure 6-24: Spurious Emissions TX1 QPSK (5GHz-8.5GHz)
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Figure 6-25: Spurious Emissions TX2_QPSK Band Edge (ACP 15kHz — 550kHz)
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Figure 6-26: Spurious Emissions TX2_QPSK Band Edge (ACP 650kHz — 2MHz)
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Figure 6-27: Spurious Emissions TX2_QPSK (30MHz — 1GHz)

Version: 1.0
Status: Approved

24/08/2009
Page 39 of 75

Regulatory Compliance
David Bolzon



Nortel Networks Proprietary Information

Restricted Use and Duplication

LTE URM 700 MHz
FCC ID: VZTNT2410AA

'.Igllenl Spectrum Analyzer - Swepl SA

Marker1 1. 500000000000 GHz

10 dBldiv
Log

Start 1.000 GHz
#Res BW 1.0 MHz

Ref 30.00 dBm

PNO: Fast L,

IFGain:Low

| SEMSE:INT

ALIGNAUTO

7" Trig: Free Run
Atten: 6 dB

s |||I"N|II'| |I rl|lw|p

Avg Type: Pwr{RMS)

Ext Gain: -51.0 dB

Mkr1 1.500 GHz
-31.03 dBm

=

JI

IIEIIIIII

SelectMarker’

Properties»

a .Igllent Spectrum Analyzer - Swept SA

Marker 1 612300000000 GHz

10 dB/div
Log

Ref 30.00 dBm

PNO: Fast )

IFGain:Low

| SEWSE:INT

ALIGNAUTO

Trig: Free Run
Atten: 6 dB

#VBW 3.0 MHz

Ext Gain: -51.0 dB

Avg Type: Pwr(RMS)

Mkr1 6.123 5 GHz

llllll
HEEE AREEED

e
=N

-32.41 dBm

RN ERREER

Stop 8.500 GHz
Sweep 5.87 ms (1001 pts)

EEX

Peak Search

Next Peak

Next Right

Next Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Figure 6-29: Spurious Emissions TX2_QPSK (5GHz-8.5GHz)

Version: 1.0

Status: Approved

Regulatory Compliance

David Bolzon

24/08/2009
Page 40 of 75



Nortel Networks Proprietary Information LTE URM 700 MHz
Restricted Use and Duplication FCC ID: VZTNT2410AA

T"Agilent Spectrum Analyzer - ACP E]@g]

 EEE T e BE SEMNSE!INT ALIGHAUTD 04:18:06 PM Jun 29, 2009

RBW 30 kHz Center Freq: 751.000000 MHz Radio Std: Nohe
Input: RE o) Trig: Free Run Avg|Held:>»10/10
IFGain:Low #Atten: 6 dB Ext Gain: $1.0 <B Radio Device: BTS

Ref 50 dBm

Center 751 MHz

Span 15 MHz
#Res BW 30 kHz #VBW 30 kHz

S s | RBW Control
Total Carrier Power dBrm/ 1¢ z ACP-IBW RRC Filter : Off [tttk

Lower Upper
Carrier Power Offset Freq Integ BW dBc  dBm dBc  dBm

1 46.22 dBm/ 10.00 MHz 5.015MHz  30.00 kHz
5150 MHz  100.0 kHz
5.250 MHz  100.0 kHz
5350 MHz  100.0 kHz
5450 MHz  100.0 kHz
5550 MHz  100.0 kHz

IMSG STATUS

Figure 6-30: Spurious Emissions TX1 16 QAM Band Edge (ACP 15kHz — 550kHz)
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Figure 6-31: Spurious Emissions TX1_16 QAM Band Edge (ACP 650kHz — 2MHz)
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Figure 6-32: Spurious Emissions TX1_16 QAM (30MHz — 1GHz)
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Figure 6-33: Spurious Emissions TX1 16 QAM (1GHz-5GHz)

Version: 1.0

Status: Approved

Regulatory Compliance
David Bolzon

LTE URM 700 MHz
FCC ID: VZTNT2410AA

24/08/2009
Page 42 of 75



Nortel Networks Proprietary Information LTE URM 700 MHz
Restricted Use and Duplication FCC ID: VZTNT2410AA

QN 60 o e e i ALIGH AUTO
RBW 1.0 MHz Avg Type: Pwr(RMS)

Input: RE PNO: Fast L, T1rig:Free Run
IFGain:Low Atten: 6 dB

Ext Gain: $1.0 <B

Mkr1 5.812
Ref 30.00 dBm -31.53 dBm

VBW:3dB RBW
100 m
Man

Span:3dB RBW
106
Man

1
RBW Controlb
[Gaussian,-3 dB]

uto

Stop 8.500 GHz
#VBW 3.0 MHz Sweep 5.87 ms (1001 pts)

‘z 4114 P

Figure 6-34: Spurious Emissions TX1 16 QAM (5GHz-8.5GHz)
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Figure 6-35: Spurious Emissions TX2_16 QAM Band Edge (ACP 15kHz — 550kHz)
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Figure 6-36: Spurious Emissions TX2_16 QAM Band Edge (ACP 650kHz — 2MHz)
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Figure 6-37: Spurious Emissions TX2_16 QAM (30MHz — 1GHz)
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Figure 6-38: Spurious Emissions TX2_16 QAM (1GHz - 5GHz)
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Figure 6-39: Spurious Emissions TX2_16 QAM (5GHz - 8.5GHz)
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Figure 6-41: Spurious Emissions TX1_64 QAM Band Edge (ACP 650kHz — 2MHz)
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Figure 6-43: Spurious Emissions TX1 64 QAM (1GHz - 5GHz)
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Figure 6-44: Spurious Emissions TX1_64 QAM (5GHz — 8.5GHz)
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Figure 6-45: Spurious Emissions TX2_64 QAM Band Edge (ACP 15kHz — 550kHz)
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Figure 6-46: Spurious Emissions TX2_64 QAM Band Edge (ACP 650kHz — 2MHz)

T Agilent Spectrum Analyzer, - Swept SA
T ) : ALIGHAUTO
Marker 1 714.820000000 MHz Avg Type: Pwr(RMS)

Input RE PNO: Fast C,0 17ig:Free Run _
IFGain:Low Atten: 6 dB Ext Gain: 51.0 dB

Mkr1 714.82 MHz
Ref 30.00 dBm -41.46 dBm

Select Markerb

wwmwwmww«wwwww’

Properties»

Start 30.0 MHz

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

Sweep 120 ms (1001 pts) |7

STATUS

Figure 6-47: Spurious Emissions TX2_64 QAM (30MHz — 1GHz)
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Figure 6-49: Spurious Emissions TX1 64 QAM (5GHz -8.5
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Figure 6-51: Spurious Emissions TX1 QPSK (793 — 805MHz)
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Figure 6-53: Spurious Emissions TX2_QPSK (763 — 775MHz)
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Figure 6-55: Spurious Emissions TX2_QPSK (1559 — 1610MHz)
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Figure 6-56: Spurious Emissions TX1 & TX2 QPSK Band Edge (ACP 15kHz — 550kHz)
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Figure 6-57: Spurious Emissions TX1 & TX2 QPSK (763 — 775MHz)
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Figure 6-58: Spurious Emissions TX1 & TX2 QPSK (793 — 805MHz)
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Figure 6-59: Spurious Emissions TX1 & TX2 QPSK (1559 — 1610MHz)
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Figure 6-61: Spurious Emissions TX1_16 QAM (793 — 805MHz)
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Figure 6-62: Spurious Emissions TX1 16 QAM (1559 - 1610MHz)
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Figure 6-63: Spurious Emissions TX2_16 QAM (763 — 775MHz)
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Figure 6-65: Spurious Emissions TX2_16 QAM (1559 — 1610MHz)
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Figure 6-66: Spurious Emissions TX1 & TX2 16 QAM Band Edge (ACP 15kHz — 550kHz)
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Figure 6-67: Spurious Emissions TX1 & TX2 16 QAM (763 — 775MHz)
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Figure 6-69: Spurious Emissions TX1 & TX2 16 QAM (1559 - 1610MHz)
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Figure 6-71: Spurious Emissions TX1_64 QAM (793 — 805MHz)
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Figure 6-72: Spurious Emissions TX1 64 QAM (1559 - 1610MHz)
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Figure 6-73: Spurious Emissions TX2_64 QAM (763 — 775MHz)
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Figure 6-75: Spurious Emissions TX2_64 QAM (1559 — 1610MHz)
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Figure 6-77: Spurious Emissions TX1 & TX2 64 QAM (763 — 805MHz)
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Figure 6-79: Spurious Emissions TX1 & 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
Version: 1.0 Regulatory Compliance 24/08/2009

Status: Approved David Bolzon Page 66 of 75




Nortel Networks Proprietary Information LTE URM 700 MHz
Restricted Use and Duplication FCC ID: VZTNT2410AA

Settings Remarks:

The test was conducted at 3 meter Semi-Anechoic chamber with signal substitution
method.

The low, medium and high operation frequencies would be evaluated.

The frequency range would be start from 30MHz to 10™ Harmonics.

The measurement would be performed using a peak detector with 100kHz
RBW/VBW below 1GHz and 1MHz RBW/VBW above 1GHz at a distance of 3
meters.

Radiated emission band edge check in the 100 kHz bands immediately outside and
adjacent to the frequency block would be conducted with the EUT operated the
nearest channel to the band edge with the RBW/VBW as 30kHz/100kHz and RMS
detector would be applied.

Radiated emission test for the band of 763-775 MHz and 793-805 MHz would be
based on the RMS detector and RBW/VBW setting as 3kHz/10kHz, the correction
factor 10*log(6.25/3)=3.19dB would be applied.

Radiated emission test for the band 1559-1610Mhz would be base on the RMS
detector and RBW/VBW setting as 1IMHz/3MHz.

All modulations (QPSK, 16QAM, and 64QAM) modes and different data rates would
be evaluated using representative waveforms of all 4-modulation schemes. The test
would cover 10MHz bandwidth configuration.
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Figure 6-80 URM EMC Set Up / Configuration
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The following table was derived from measurements made in the Nemko 3 meter anechoic
chamber.

Nemko EMC Report: 124408-1TRFEMC.

Table 6-10 Radiated Emissions

Frequency | Field strength | Subst fact Corr ERP Limit Margin
MHz dBuV/m dB dB dBm dBm dB
1503.40 51.84 -70.42 -17.70 -36.28 -13.00 23.28
2256.70 63.75 -66.89 -13.60 -16.74 -13.00 3.74
3001.00 51.50 -63.59 -10.71 -22.80 -13.00 9.80
3754.90 52.88 -61.17 -8.54 -16.83 -13.00 3.83
4504.80 51.14 -60.35 -6.91 -16.12 -13.00 3.12

Figure 6-81 Radiated Emissions Set Up Photo’s
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6.6 Frequency Stability

Clause 27.54

827.54 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

82.1055 Measurements required: Frequency stability.
(@) 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
SPECTRUM | I
! EUT .
ANALYZER . !
CALIBRATED : :
ATTENUATOR | !
E TEMPERATURE |
: CHAMBER |
Test Conditions:
Extreme Temperature Condition: —30°C to 50°C
Extreme Voltage Conditions: £15% of standard voltage condition.
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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
Measurement would also be conducted with varying the primary supply

intervals.
voltage from 85% to 115% of the nominal value.

Table 6-11: Frequency Stability vs. Temperature / VVoltage Variation

Temp (°C) DC (V) f_error (Hz) Time Date Mean (Hz)| -12.551
-30 40 -12.238 10:00 2-Jul-09 -0.313
-30 48 -12.877 10:00 2-Jul-09 0.326
-30 55 -12.214 10:00 2-Jul-09 -0.337
-20 40 -12.472 10:30 2-Jul-09 -0.079
-20 48 -12.624 10:30 2-Jul-09 0.073
-20 55 -12.488 10:30 2-Jul-09 -0.063
-10 40 -12.867 11:00 2-Jul-09 0.316
-10 48 -12.607 11:00 2-Jul-09 0.056
-10 55 -12.410 11:00 2-Jul-09 -0.141

0 40 -12.759 11:30 2-Jul-09 0.208

0 48 -12.817 11:30 2-Jul-09 0.266

0 55 -12.431 11:30 2-Jul-09 < -0.120
10 40 -12.709 12:00 2-Jul-09 % 0.158
10 48 -12.598 12:00 2-Jul-09 2 0.047
10 55 -12.670 12:00 2-Jul-09 2 0.119
20 40 -12.649 13:00 2-Jul-09 a 0.098
20 48 -12.452 13:00 2-Jul-09 -0.099
20 55 -12.575 13:00 2-Jul-09 0.024
30 40 -12.729 13:30 2-Jul-09 0.178
30 48 -12.409 13:30 2-Jul-09 -0.142
30 55 -12.226 13:30 2-Jul-09 -0.325
40 40 -12.463 14:00 2-Jul-09 -0.088
40 48 -12.797 14:00 2-Jul-09 0.246
40 55 -12.122 14:00 2-Jul-09 -0.429
50 40 -12.552 14:30 2-Jul-09 0.001
50 48 -12.775 14:30 2-Jul-09 0.224
50 55 -12.343 14:30 2-Jul-09 -0.208

The mean offset frequency deviation was measured at -12.5Hz (absolute). Variation (stability)

over voltage and temperature was measured <0.5Hz.
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Figure 6-83: Stability -20°C
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15 Agilent B9600 Vector Signal Analyzer - Press the Mode key to switch applications
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Figure 6-85: Stability 0°C
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15 Agilent B9600 Vector Signal Analyzer - Press the Mode key to switch applications
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Figure 6-87: Stability 20°C
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15 Agilent B9600 Vector Signal Analyzer - Press the Mode key to switch applications
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Figure 6-89: Stability 40°C
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I Agilent B9600 Vector Signal Analyzer - Press the Mode key to switch applications
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Figure 6-90: Stability 50°C
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