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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

1. INTRODUCTION

This document presents the measurement results of tests performed on this report presents the
test data in accordance with FCC Part 24 (PCS1900 band) and Part 22 (GSM850 Band), for the
Nortel Networks GSM 9000 Indoor BTS.
This report presents test data for GMSK.

1.1 SCOPE OF THIS DOCUMENT

This document presents the radio qualification plan of following modules introduction:
- Introduction of RM2 PCS1900 (GMSK 50W / 8PSK 30W) Radio module
- Introduction of RM2 PCS1900 (GMSK 30W / 8PSK 30W) Radio module

The main tests of Qualification will be performed on RM2 1900 (50W /30W) because the RM2

50W is the worst critical module concerning consumption, thermal, RF power features.

Only some tests will be performed on RM2 30W (listed in the document), for the others tests RM2
50W compliance will ensure the RM2 30W compliance.

Following RF performances tests will be performed to check FCC compliance and 3GPP TS11.21
compliance:

At extreme temperature, Radio tests will be performed in Indoor 9000 BTS.

Radio Tests will be performed in GMSK modulation.

1.2 AUDIENCE FOR THIS DOCUMENT

This document is to be used by any person needing a view on Nortel Networks GSM 9000 Indoor
BTS.
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

2. RELATED DOCUMENTS

2.1

[A1]
[A2]
[A3]

[A4]

2.2

[R1]

[R2]

[R3]

APPLICABLES DOCUMENTS

47 CFR Part 24 PERSONAL COMMUNICATION SERVICES , January2003

47 CFR Part22 PUBLIC MOBILE SERVICES

47 CFR Part2 FREQUENCY ALLOCATION AND RADIO TREATY MATTERS;
GENERAL RULES AND REGULATIONS , October 2003

IC RSS-133 Spectrum Management and Telecommunication Policy — Radio

Standard Specifications, Issue 3- June 2005

REFERENCE DOCUMENTS

PCS/BTS/DPL/02350 Radio Test Plan for the introduction of RM2 1900 MHz(FCC
&3GPP)

PE/BTS/DJD/021878 GSM 18000 Indoor BTS Radio Test Report according to FCC
Part 24 & FCC Part 22 ( FCC ID AB6BTS18IND )

PE/BTS/DJD/021883 GSM 18000 Outdoor BTS Radio Test Report according to FCC

Part 24 & FCC Part 22 ( FCC ID AB6BTS180UT )
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

3. ABBREVIATIONS AND DEFINITIONS

3.1 ABBREVIATIONS

RM Radio Module

BCF Base Common Function

BTS Base Transceiving Station

DDM Dual Diplexer Module

GSM Global System for Mobile Communications

GPRS General Packet Radio Service

EDGE Enhanced Data for GSM Evolution

PDTCH Packet Data Logical Channel

PA Power Amplifier

e-SCPA EDGE Single Carrier PA

HePA Edge High Power Amplifier

LNA Low Noise Amplifier

OomMC Operation and Maintenance Center

TCU Trans-Coding Unit

MSC Mobile Switching Center

RF Radio Frequency

Tx Transmitter

TxF Emission Filter

Nortel Networks confidential
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

3.2 DEFINITIONS

BTS9000: Nortel product line

B Bottom ARFCN. Downlink (BTS Tx) and Uplink (BTS Rx) frequencies are given as
follow:
GSM 850 : FB downlink = 869.2MHz X FB uplink = 824.2 MHz
PCS1900: FB downlink =1930.2 MHz ) FB uplink =1850.2 MHz

M Middle ARFCN. Downlink (BTS Tx) and Uplink (BTS Rx) frequencies are given as
follow:
GSM 850 : FM downlink = 881.4 MHz ) FM uplink = 836.4 MHz
PCS1900: FM downlink = 1960.0 MHz ; FM uplink = 1880.0 MHz

T Top ARFCN. Downlink (BTS Tx) and Uplink (BTS RXx) frequencies are given as
follow:
GSM 850 : FT downlink = 893.8 MHz y FT uplink = 848.8 MHz
PCS1900: F1 downink = 1989.8 MHz ; Fr upiink =1909.8 MHz

Nortel Networks confidential
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

4. TEST CONFIGURATION

41 BTS CONFIGURATION UNDER TESTS
DDM-0 DDM-1 DDM-2
1900 1900 850
)
RM2-0 RM2-1 RIM-2 o
1900 1900 850 >
=
Radio Module is equipped with three identical RF ways Tx0, Tx1, and Tx2.
For the RM of PCS1900, MPRM2 and RM2 were configured in BTS.
For the RM of GSM850, HPRM and MPRM were configured in BTS.
Two types of coupling device are tested:
- DDM H2 on way Tx0 & Tx1.
- Diplexer on way Tx2.
Diplexer is the worst case for spurious level.
H2 combiner introduces additional 3dB losses
Nortel Networks confidential
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

4.2 MODULE CONFIGURATION UNDER TEST
Hardware
Designation code Release Serial number comments
PEC Code
Cable Cabinet NTLE10AA 01 NNTM7880XGHF
RICAM NTNO24AA 04 NNTMGWF3005J
ALPRO NTQ811CA 01 NNTM7880WE2Y
SICS NTNO71GM V1 NNTMLAO7F3Q7
DDM NNTO063AM 04 FICTO6000HTL PCS 1900
DDM NNTO063AM 04 FICTO6000E38 PCS 1900
DDM NTNO63HM 02 FICT03002MH6 GSM 850
RM2 50W/30W NTNO50PP D1 NNTM7880Y9R3 PCS 1900
RM2 50W/30W NTNO50PP D1 NNTM7880Y9QW PCS 1900
HPRM NTNO50JA 01 NNTM7880XKT6 GSM 850
4.3 TEST EQUIPMENT
Equipment Model S/IN Last Cal. Cal. due
PSA series spectrum analyzer E4443A MY46181134 | 2008-03-17 | 2009-03-17
® PC, RF cables, attenuators
44 BTS SOFTWARE
BTS Load software version : V16_B1
Test bench software version : Integration Test v4.08
RM2 Load software version : V16_A4
4.5 TEST SOFTWARE
TIL_alarm: V01f 205
TIL_COAM:  V16e403
WINTOOL: VO05A2_E19.0
WIN TMI: V03D306
Nortel Networks confidential
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

5. TEST REPORT: RM2 50/30W PCS1900

5.1 INTRODUCTION

The following information is to introduce GSM 9000 indoor BTS for Nortel Network, in accordance
with FCC Part 24 of the FCC Rules and Regulations.

5.2 MEASUREMENT RESULTS

Measurement Results Summary:

Test Case Modulation RESULT Note
Mean RF Power GMSK Complies Vmin (-40V)
/' Vmax (-57V)
, ) From -5°C to +45°C
Modulation accuracy-phase & freq GMSK Complies by 10°C step

PE/BTS/DJD/023753
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

5.3 NAME OF TEST: MEAN RF POWER

5.3.1 FCC REQUIREMENTS - FCC PART 22.913L

(a) Base stations are limited to 1640 watts peak equivalent isotropicaly radiated power (e.i.r.p.)
with an antenna height up to 300 meters HAAT. See 24.53 for HAAT calculation method.
Base station antenna heights may exceed 300 meters with a corresponding reduction in
power. In no case may the peak output power of a base station transmitter exceed 500

watts.

(b) Peak transmit power must be measured over any interval of continuous transmission using
instrumentation calibrated in terms of an rms-equivalent voltage. The measurement results
shall be properly adjusted for any instrument limitations, such as detector response times,
limited resolution bandwidth capability when compared to the emission bandwidth,
sensitivity, etc., so as to obtain a true peak measurement for the emission in question over
the full bandwidth of the channel.

Specification for Radio Modulation Test:

. DDM Diplexer DDM H2
Sl ltesllisiion | Fece | E e T e o | Ul
GMSK 30w 42.5 45.1 38.5 42.4
PCS1900 8PSK 30w 42.5 45.1 38.5 42.4
GMSK 50w 44.7 47.2 40.7 44.0
PCS1900 8PSK 30w 42.5 45.1 38.5 42.4
5.3.2 TEST PRINCIPLE
BTS
R Attenuator R Spectrum
7 7 Analyzer

PC + Software

The BTS was configured to transmit at maximum power (static level 0 & Dynamic level 0):
- for GMSK modulation, in mode GMSK no synchro,

Measurements were carried on frequencies which are C512 (B), C661 (M), and C810 (T).

The output power was measured using the PSA which has the following settings:
Average
Reference Level Offset: Corrected to account for cable(s) and attenuator losses

Mode:

PE/BTS/DJD/023753
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

5.3.3 TEST RESULTS

The Table shows the test results of RF Output Power for GMSK modulation with several

coupling configurations:
5.3.3.1 OUTPUT POWER AT ANTENNA @ -5°C

> H2D configuration:

Power supply ARFCN Me?gB?;v er Sanction
C512 41.99 Pass
-40VDC C661 42.96 Pass
C810 42.43 Pass
C512 41.98 Pass
-57VvDC C661 42.95 Pass
C810 42.44 Pass

5.3.3.2 OUTPUT POWER AT ANTENNA @ +5°C

» H2D configuration:

Power supply | ARFCN Me?gB':;’;” = Sanction
C512 41.99 Pass
-40VDC C661 42.94 Pass
C810 42.39 Pass
C512 42.02 Pass
-57VvDC C661 42.99 Pass
C810 42.42 Pass

5.3.3.3 OUTPUT POWER AT ANTENNA @ +15°C

> H2D configuration:

Power supply ARFCN Me?g;:_::;" er Sanction
C512 41.99 Pass
-40VDC C661 42.95 Pass
C810 42.35 Pass
C512 42.00 Pass
-57VDC C661 42.98 Pass
C810 42.39 Pass

Nortel Networks confidential
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5.3.3.4 OUTPUT POWER AT ANTENNA @ +25°C

> H2D configuration:

Power supply ARFCN Me?(r;BI:::;Ner Sanction

C512 41.94 Pass

-40VDC C661 42.92 Pass

C810 42.33 Pass

C512 41.98 Pass

-57VDC C661 42.96 Pass

C810 42.37 Pass

5.3.3.5 OUTPUT POWER AT ANTENNA @ +35°C
» H2D configuration:
Power supply ARFCN R Sanction
(dBm)

C512 42.01 Pass

-40VDC C661 42.92 Pass

C810 42.35 Pass

C512 41.97 Pass

-57VvDC C661 42.93 Pass

C810 42.33 Pass

5.3.3.6 OUTPUT POWER AT ANTENNA @ +45°C
» H2D configuration:
Power supply | ARFCN LEEL DG Sanction
(dBm)

C512 41.97 Pass

-40VDC C661 42.90 Pass

C810 42.31 Pass

C512 41.97 Pass

-57vDC C661 42.91 Pass

C810 42.31 Pass

Conclusion: The mean RF power test is compliant with the FCC part 24 specification.

Nortel Networks confidential
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

5.4 NAME OF TEST: MODULATION ACCURACY-PHASE & FREQ

5.4.1 FCC REQUIREMENTS

The frequency stability shall be sufficient to ensure that the fundamental emission stays
within the authorized frequency block.

5.4.2 TEST PRINCIPLE

BTS
Attenuator Spectrum

Analyzer

PC + Software

A

The BTS was configured to transmit at maximum power (static level 0) :
- for GMSK modulation, in mode GMSK synchro.

Measurements were carried on frequencies which are C512 (B), C661 (M), & C810 (T).

Nortel Networks confidential
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

5.4.3 TEST RESULTS

The Table shows the test results of Phase and Mean Frequency for GMSK modulation with

several coupling configurations:

5.4.3.1 TESTS AT TEMPERATURE -5 °C

54311 PHASE AND FRENQUENCY ERROR @ -40VDC
» H2D configuration:
CHN Measure Average SanCtion Agilent 13:5%:21  Jul &, 2008 GSM (W/ EDGE) R T Measure
f
Phase PK 4.98 Pass BTS Ch Freq 1.93028 GHz TSC Autn Transmit Pyr
GMSK Phase & Frequency PCS 1900
C512 | Phase RMS 1.41 Pass poem
Ph E Ph Err w/F Pwr ¥s Time
Freq. Error 5.05 Pass — S
GMSK’
Phase PK 4.51 Pass IPEED & s
c661 | Phase RMS 1.22 Pass e
Freq. Error 6.69 Pass Spectrum
(Freq Domain)
Phase PK 5.41 Pass 4.98 ° pk
at bit 130.30 Haveform
(Time Damain}
Cc810 | Phase RMS 1.55 Pass Freq Error:  5.05 Hz
1/0 Offset: -4?..94 dBc Hore
Freq. Error 5.93 Pass s To ottaet: 4316 ms ol
- |
# Agilent 13:45:21 Jul 6, 2008 BSM {W/ EDGE) R T Measure # Agient 13:42:35 Jul 6, 2008 GSH (w/ EDGE) R T Measure

BTS Ch Freq 1.96080 GHz TSC

Phase Err

RF Envelope

Ext Ref
Auto

GMSK Phase & Frequency PCS 1908

Phase Err w/Freq

«| Phase Error: 1.22 ° rms

4.51 ° pk
at bit 14.50

6.69 Hz
-48.67 dBc
Haximum
277.656 ps

Freq Error:
1/0 Offset:
Avy Type:
T0 Offset:

Transmit Pwr

GMSK
Pwr vs Time

GMSK
Phase &Freq

GMSK Output:
RF Spectrum

Spectrum
(Fren Damain):

Haveform
(Time Domain}

More
1of 2

BTS Ch Freq 1.98980 GHz

£yt Raf
TSC Auto

GMSK Phase & Frequency PCS 1908

Phase Err

Phase Err w/Freq

Phase Error: 1.55 ° rms
5.41 ° pk
at bit 18.70

5.93 Hz
46.30 dBc

Haximum

277.619 s

Freq Error:
1/0 Offset:
Avg Type:
T0 Offset:

Transmit Pwr

BGMSK
Pwr ¥s Time

GHSK
Phase & Freg

GMSK Qutput
RF Spectrum

Spectrum
(Fren Domain):

Haveform
(Time Domain)

More
1of 2
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

Phase Error:

at bit 14.60

Freq Error:  26.49 Hz
1/0 offset: -47.30 dBc
Avg Type: Maximum

TO Offset:  277.679 |5

RF Spectrum

Spectrum
(Freq Domain)

Haveform
(Time Domain)

More
1of 2

5.4.3.1.2 PHASE AND FRENQUENCY ERROR @ -57VDC
> H2D configuration:
CHN Measure Average sanCtlon Agilent 14:34:23  Jul 5, 2008 GSM (W/ EDGE) RL Measure
Ext Raf
Phase PK 4.97 Pass BTS Ch Freq 1.93020 GHz TSC Auto Transmit Pur
GMSK Phase & Frequency PCS 1908 i g
C512 | Phase RMS 1.40 Pass —
Phase Err Pwr ¥s Time
Freq. Error 6.22 Pass
GMSK’
Phase PK 4.47 Pass IFREBD B
C661 | Phase RMS 1.23 Pass e
Freq. Error 26.49 Pass Spectrum
RF Envelope Phase Error: 1.48 ° rms (Fren Damain)
Phase PK 5.82 Pass 4.97 © pk
at bit 31.20 (Tlulav[t]eforn)l
C810 Phase RMS 1.58 Pass Freq Error:  6.22 Hz e Tanan
I/0 Offset: -42.41 dBc
Avg Type: Maximum llﬂg{g
Freq. Error -5.47 Pass 6440 6ms | 10 Offset:  277.660 s
- |
- Agilent 14:37:56 Jul 6, 2008 6SM (w/ EDBE) R T Measure Agilent 15:38:26 Jul &, 2008 GSM (W/ EDGE) R T Meas Setup
Ext Ref Ext Ref Avg Bursts
BTS Ch Freq 1.96000 6Hz TSC Auto Transmit Pwr BTS Ch Freq 1.98980 GHz TSC Auto 208
GMSK Phase & Frequency PCS 1960 GMSK Phase & Frequency PCS 1908 A On  Offf
GI"!SK Avg Mode
Phase Err Pwr vs Time Phase Err 2 Repeat
GMSK’ Avg Type,
Phase & Freq Maximum
GMSK Output

Trig Source
. RF Bursth
Phase Error: 1.58 ° rms (IF Hideband)

5.82 ° pk
at bit 18.60 Burst Sync,

Training Seq
Freq Error:  -5.47 Hz
I/0 Offset: -45.56 dBc More
Avg Type: Maximum 1 of 2
T0 Offset:  277.627 |5

PE/BTS/DJD/023753
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

5.4.3.2 TESTS AT TEMPERATURE +5 °C

5.4.3.21

> H2D configuration:

PHASE AND FRENQUENCY ERROR @ -40VDC

CHN Measure Average SanCtlon Agilent 12:12:23 Jul 5, 2008 GSM (W/ EDGE) R T Measure
Ext Ref
Phase PK 5.10 Pass BTS Ch Freq 1.93020 GHz TSC Auto Transmit Pur
GMS$K Phase & Frequency PCS 1908
C512 | Phase RMS 1.37 Pass —
Phase Err Pwr ¥s Time
Freq. Error -4.15 Pass
GMSK’
Phase PK 4.25 Pass IFREBD B
GMSK OQutput
c661 | Phase RMS 1.20 Pass RF Specteun
Freq. Error 6.75 Pass Spectrum
Phase Error: 1.37 °© (Fren Damain)
Phase PK 5.17 Pass ) 5.10 ° pk
at bit 31.30 (Tlulav[t]eforn)l
C810 Phase RMS 1.55 Pass Freq Error:  -4.15 Hz e Tanan
I/0 Offset: -43.02 dBc More
Avg Type: Maximum
Freq. Error 5.42 Pass 54.40 s o | 10 offset: 277656 s ke
- |
Agilent 12:15:41 Jul 6, 2008 6SM (w/ EDBE) RL Measure Agilent 12:19:18 Jul &, 2008 GSM (W/ EDGE) R T Measure
Ext Ref Ext Raf

BTS Ch Freq 1.96000 6Hz TSC Auto
GMSK Phase & Frequency PCS 1968

Phase Err Phase Err w/Freq

Phase Error: 1.28 ° rms
4.25 ° pk
at bit 14.66

6.75 Hz
-47.50 dBc
Maximum
277.644 s

Freq Error:
1/0 Offset:

Transmit Pwr BTS Ch Freq 1.98980 GHz TSC Auto
GMS$K Phase & Frequency PCS 1908
GMSK
Pwr vs Time Phase Err
GMSK
Phase & Freq
GMSK Output
RF Spectrum
Spectrum
(Fren Domain) Phase Error: 1.55 °©
5.17 ¢
Waveform at bit 33.20
(Time Domain}
Freq Error:  5.42 Hz
More I/0 0ffse.t: -4&_1.19 dBc
1 of 2 Avg Type: Maximum

10 Offset:

277.631 Us

Transmit Pwr

GMSK
Pwr ¥s Time

GHSK
Phase & Freq

GMSK OQutput
RF Spectrum

Spectrum
(Frer Damain)

Haveform
(Time Domain}

More
1of 2
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

5.4.3.2.2

> H2D configuration:

PHASE AND FRENQUENCY ERROR @ -57VDC

GMSK Phase & Frequency PCS 1968

Phase Err

Freq Error:
1/0 Offset:
Avg Type:
T0 Offset:

Phase Error:

at bit 14.60

-8.90 Hz
-46.67 dBc
Maximum
277.667 S

GMS$K Phase & Frequency PCS 1908

GMSK
Pwr vs Time Phase Err Phase Err w/Freq
GMSK
Phase & Freq
GMSK Output
RF Spectrum
Spectrum
(Fren Domain) Phase Error: 1.53 ° rms
5.61 ° pk
Waveform at bit 33.20
(Time Domain}
Freq Error:  9.71 Hz
More I/0 Offset: -45.85 dBc
1 of 2 Avg Type: Maximum

10 Offset:

3.739 ms

CHN Measure Average sanCtlon Agilent 11:22:28 Jul 7, 2008 GSM (W/ EDGE) R T Measure
Ext Raf
Phase PK 5.14 Pass BTS Ch Freq 1.93020 GHz TSC Auto Transmit Pur
GMS$K Phase & Frequency PCS 1908
C512 | Phase RMS 1.37 Pass —
Phase Err Pwr ¥s Time
Freq. Error -8.41 Pass
GMSK’
Phase PK 4.44 Pass IFREBD B
GMSK OQutput
C661 Phase RMS 1.19 Pass RF Spectrum
Freq. Error -8.90 Pass Spectrum
Phase Error: 1.37 ° rms (Fren Domain)
Phase PK 5.61 Pass 5.14 ° pk
at bit 31.30 (Tlulav[t]eforn)l
Cc810 | Phase RMS 1.53 Pass Freq Error:  ~8.41 e oo
I/0 Offset: -42.46 dBc
1 Avg Type: Maximum llﬂg{g
Freq. Error 9.7 Pass 6440 6ms | 10 Offset:  277.657 s
- |
- Agilent 11:15:59 Jul 7, 2088 6SM (w/ EDBE) R T Measure Agilent 11:12:31 Jul 7, 2008 GSM (W/ EDGE) R Measure
Ext Ref Ext Raf
BTS Ch Freq 1.96000 GHz TSC Auto Transmit Pwr BTS Ch Freq 1.98980 GHz TSC Auto Transmit Pwr

GMSK
Pwr ¥s Time

GHSK
Phase & Freq

GMSK OQutput
RF Spectrum

Spectrum
(Frer Damain)

Haveform
(Time Domain}

More
1of 2
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

5.4.3.3 TESTS AT TEMPERATURE +15 °C

5.4.3.3.1 PHASE AND FRENQUENCY ERROR @ -40VDC

> H2D configuration:

CHN Measure Average Sanction Agient 1120395 il 6, 2008 GSH (u/ EDGE)
Phase PK 4.96 Pass BTS Ch Freq 1.93820 6Hz TSC Auto
GMSK Phase & Frequency PCS 1908
C512 | Phase RMS 1.31 Pass
Freq. Error -7.40 Pass o b1
Phase PK 4.12 Pass
c661 | Phase RMS 1.17 Pass
Freq. Error -5.22 Pass
Phase Error: 1.31 °
Phase PK 5.30 Pass ) 4.96 ° pk
at bit 31.20
C810 Phase RMS 1.51 Pass Freq Error:  -7.40 Hz
I/0 Offset: -4.3.41 dBc
Freq. Error 6.66 Pass . | T ot “arrens s

Measure

Transmit Pwr

GMSK
Pwr ¥s Time

GHSK

Phase & Freq
GMSK OQutput

RF Spectrum

Spectrum
(Frer Damain)

Haveform
(Time Domain}

More
1of 2

Agilent 11:10:22 Jul 6, 2008 6SM (w/ EDBE) RL Measure Agilent 11:67:36 Jul &, 2008 GSM (W/ EDGE) R T
Ext Ref Ext Raf

BTS Ch Freq 1.96000 6Hz TSC Auto Transmit Pwr BTS Ch Freq 1.98980 GHz TSC Auto

GMSK Phase & Frequency PCS 1968 GMS$K Phase & Frequency PCS 1908

GMSK:
Phase Err Phase Err w/Freq Pur vs Time Phase Err 6 @ Phase Err w/Freq

GMSK
Phase & Freq

GMSK Output
RF Spectrum

Spectrum
Phase Error: 1.17 ° rms (Fren Domain) «| Phase Error: 1.51 °

4.12 ¢ pk el d 5.30 ° pk

at bit 93.10 Haveform at bit 141.60

(Time Domain)
Freq Error:  6.66 Hz
1/0 offset: -44.67 dBc

Freq Error:  -5.22 Hz
1/0 offset: -48.46 dBc
Maximum 1 of 2 Avg Type: Maximum

More

277.640 s 10 Offset:  277.620 ps

Measure

Transmit Pwr

GMSK
Pwr ¥s Time

GHSK
Phase & Freq

GMSK OQutput
RF Spectrum

Spectrum
(Frer Damain)

Haveform
(Time Domain}

More
1of 2
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

5.4.3.3.2 PHASE AND FRENQUENCY ERROR @ -57VDC

> H2D configuration:

CHN Measure Average sanCtlon Agilent 63:27:19 Jul 7, 2008 GSM (W/ EDGE) R T Measure
Ext Raf
Phase PK 4.89 Pass BTS Ch Freq 1.93020 GHz TSC Auto Transmit Pwr
GMS$K Phase & Frequency PCS 1908
C512 | Phase RMS 1.34 Pass —
Phase Err Pwr ¥s Time
Freq. Error -9.14 Pass
GMSK’
Phase PK 4.25 Pass PREED RIS
C661 | Phase RMS 1.16 Pass R Spectrun
Freq. Error -9.88 Pass Spectrum
Phase Error: 1.34 ° rms (Fren Damain)
Phase PK 5.26 Pass 4.89  pk
at bit 31.20 (Tlulav[t]eforn)l
Ime: Lomain.
C810 Phase RMS 1.53 Pass Freq Error:  -9.14 Hz
I/0 Offset: -42.68 dBc "
Avg Type: Maximum 1 g{g
Freq. Error -9.78 Pass 64,49 6ms | 0 Offset:  4.893 ms
- Agilent 09:30:29 Jul 7, 2008 6SM (w/ EDBE) R T Measure Agilent 83:36:48 Jul 7, 2008 GSM (W/ EDGE) L Measure
Ext Ref Ext Raf
BTS Ch Freq 1.96000 6Hz TSC Auto Transmit Py BTS Ch Freq 1.98980 GHz TSC Auto Transmit Pwr
GMSK Phase & Frequency PCS 1968 GMS$K Phase & Frequency PCS 1908
GMSK GMSK’
Phase Err Pwr vs Time Phase Err Pwr ¥s Time
GMSK GMSK’
Phase & Freq Phase & Freq
GMSK Output GMSK OQutput
RF Spectrum RF Spectrum
Spectrum Spectrum
Phase Error: (Fren Domain) Phase Error: 1.53 ° rms (Fren Damain)
5.26 ¢ pk
at bit 26.26 Waveform at bit 125.10 Waveform
(Time Domain} (Time Domain)
Freq Error:  -9.88 Hz Freq Error:  -9.78 Hz
1/a Offse-t: -4_8.16 dBc More I/0 0ffse.t: -4_5.37 dBc More
Avg Type: Maximum 1 of 2 Avg Type: Maximum 1 of 2

T0 Offset:

277.639 s

10 Offset:

4.893 ms
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

5.4.3.4 TESTS AT TEMPERATURE +25 °C

5.4.3.41 PHASE AND FRENQUENCY ERROR @ -40VDC

> H2D configuration:

CHN Measure Average SanCtion Agilent 63:27:14  Jul 5, 2008 GSM (W/ EDGE) R T Measure
Ext Ref
Phase PK 4.95 Pass BTS Ch Freq 1.93020 GHz TSC Auto Transmit Pwr
GMSK Phase & Frequency PCS 1908 A
C512 | Phase RMS 1.28 Pass —
Phi E Pwr vs Time
Freq. Error 8.40 Pass —
GMSK
Phase PK 4.24 Pass Phase &Freq
GMSK OQutput
c661 | Phase RMS 1.19 Pass RF Spectrum
Freq. Error 9.1 Pass Spectrum
Phase Error: 1.28 °© (Fren Damain)
Phase PK 5.14 Pass ) 4.95 © pk
at bit 31.20 (Tlulav[t]eforn)l
C810 | Phase RMS 1.50 Pass Freq Error:  6.40 e e
I/0 Offset: -44.32 dBc Hore
Avg Type: Maximum
Freq. Error -7.01 Pass . | 1o oitset:  277.644 s ik

Agilent 89:47:21 Jul 6, 2008 6SM (w/ EDBE) R T Measure Agilent 83:51:35 Jul &, 2008 GSM (W/ EDGE) RL Measure
Ext Ref Ext Raf
BTS Ch Freq 1.96000 6Hz TSC Auto Transmit Py BTS Ch Freq 1.98980 GHz TSC Auto Transmit Pwr
GMSK Phase & Frequency PCS 1900 GMSK Phase & Frequency PCS 1900 Averag
GMSK GHSK
Phase Err Phase Err w/Freq Pur vs Time Phase Err le ’ Pwr vs Time
GMSK GMSK
Phase & Freq Phase & Freq
GMSK Output GMSK OQutput
RF Spectrum RF Spectrum
Spectrum Spectrum
Phase Error: 1.19 ° rms (Fren Domain) «| Phase Error: 1.58 ° (Fren Damain)
4.24 ° pk d 5.14 © pk
at bit 14.66 Waveform at bit 144.30 Waveform

(Time Domain) (Time Domain}

Freq Error:  9.11 Hz
1/0 offset: -48.40 dBc

Freq Error:  -7.01 Hz
I/0 Offset: -44.00 dBc
Maximum 1 of 2 T I Avg Type: Maximum 1 of 2

More More

277.644 s T0 Offset:  277.6098 .5
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

54.3.4.2

> H2D configuration:

PHASE AND FRENQUENCY ERROR @ -57VDC

GMSK Phase & Frequency PCS 1968

Phase Err

Freq Error:
1/0 Offset:
Avg Type:
T0 Offset:

Phase Error:

at bit 108.60

8.19 Hz
-50.26 dBc
Maximum
277.656 s

GMS$K Phase & Frequency PCS 1908

GMSK
Pwr vs Time Phase Err
GMSK
Phase & Freq
GMSK Output
RF Spectrum
Spectrum
(Fren Domain) Phase Error: 1.51 ° rms
5.41 ° pk
Waveform at bit 33.20
(Time Domain}
Freq Error:  -9.61 Hz
More I/0 Offset: -44.29 dBc
1 of 2 Avg Type: Maximum

10 Offset:  277.617 _s

CHN Measure Average Sanction Agilent 99:18:13 Jul 7. 2088 GSM (w/ EDGE) L Measure
Ext Ref
Phase PK 4.56 Pass BTS Ch Freq 1.93020 GHz TSC Auto Transmit Pwr
GMSK Phase & Frequency PCS 1908
C512 | Phase RMS 1.29 Pass —
Phase Err Pwr vs Time
Freq. Error -9.21 Pass
GMSK
Phase PK 4.14 Pass IFREBD B
GMSK OQutput
c661 | Phase RMS 1.18 Pass RF Specteun
Freq. Error 8.19 Pass Spectrum
Phase Error: 1.29 ° rms (Fren Damain)
Phase PK 5.41 Pass 4.56  pk
at bit 31.20 (Tlulav[t]eforn)l
C810 Phase RMS 1.51 Pass Freq Error:  -9.21 Hz e Tanan
I/0 Offset: -43.26 dBc
1 Avg Type: Maximum llﬂg{g
Freq. Error -9.6 Pass 6440 6ms | 10 Offset:  277.637 s
—  — —— |
- Agilent 28:15:18 Jul 7, 2008 GSM (w/ EDGE) Measure Aglent 08:03:03 Jul 7, 2008 GSM (W/ EDGE) R Measure
Ext Ref Ext Ref
BTS Ch Freq 1.96000 GHz TSC Auto Transmit Pwr BTS Ch Freq 1.98980 GHz TSC Auto Transmit Pwr

GMSK
Pwr ¥s Time

GHSK
Phase & Freq

GMSK OQutput
RF Spectrum

Spectrum
(Frer Damain)

Haveform
(Time Domain}

More
1of 2
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

5.4.3.5 TESTS AT TEMPERATURE +35 °C

5.4.3.5.1

> H2D configuration:

PHASE AND FRENQUENCY ERROR @ -40VDC

CHN Measure Average SanCtlon Agilent 15:43:11  Jul 4, 2008 GSM (W/ EDGE) R T Measure
Ext Raf
Phase PK 4.70 Pass BTS Ch Freq 1.93020 GHz TSC Auto Transmit Pur
GMS$K Phase & Frequency PCS 1908
C512 | Phase RMS 1.29 Pass —
Phase Err Pwr ¥s Time
Freq. Error -4.50 Pass
GMSK’
Phase PK 4.11 Pass IPREESD & (G
GMSK OQutput
c661 | Phase RMS 1.18 Pass RF Specteun
Freq. Error 5.16 Pass Spectrum
Phase Error: 1.29 ° (Fren Damain)
Phase PK 5.96 Pass ) 4.70 ° pk
at bit 31.19 (Tlulav[t]eforn)l
C810 Phase RMS 1.55 Pass Freq Error:  -4.50 Hz e Tanan
I/0 Offset: -44.25 dBc More
Avg Type: Maximum
Freq. Error 6.08 Pass 54.40 s o | 10 offset:  277.541 s ke
- |
Agilent 15:40:15 Jul 4, 2008 6SM (w/ EDBE) R T Measure Agilent 15:37:48 Jul 4, 2008 GSM (W/ EDGE) R T Measure
Ext Ref Ext Raf

BTS Ch Freq 1.96000 6Hz TSC Auto
GMSK Phase & Frequency PCS 1968

Phase Err Phase Err w/Freq

Phase Error: 1.18 ° rms
4.11 ° pk
at bit 26.36

Freq Error;  5.16 Hz

1/0 offset: -50.77 dBc
Maximum
277.651 s

Phase & Freq

RF Spectrum

Transmit Pwr BTS Ch Freq 1.98980 GHz TSC Auto
GMS$K Phase & Frequency PCS 1908
GMSK
Pur vs Time Phase Err w/Freq
GMSK

GMSK Output

Spectrum
(Freq Domain)

Phase Error: 1.55 °
5.96 ©
at bit 33.20

Waveform

(Time Domain)
Freq Error:  6.08 Hz

More /0 0ffse.t: -4_3.67 dBc
1 of 2 Avg Type: Maximum
T0 Offset:  294.676 |5

Transmit Pwr

GMSK
Pwr ¥s Time

GHSK
Phase & Freq

GMSK OQutput
RF Spectrum

Spectrum
(Frer Damain)

Haveform
(Time Domain}

More
1of 2

PE/BTS/DJD/023753 01/EN

Nortel Networks confidential

Standard 15/Jul/2008

Page 23/44




GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

5.4.3.5.2

> H2D configuration:

PHASE AND FRENQUENCY ERROR @ -57VDC

Phase Err

GMSK Phase & Frequency PCS 1968

Phase Error:

at bit 121.40

-9.85 Hz
-48.41 dBc
Maximum
277.633 s

Freq Error:
1/0 Offset:
Avg Type:
T0 Offset:

GMSK
Pwr vs Time

GMSK
Phase & Freq

GMSK Output
RF Spectrum

Spectrum
(Freq Domain)

Haveform
(Time Domain)

More
1of 2

CHN Measure Average sanCtlon Agilent 17:52:59 Jul 5, 2008 GSM (W/ EDGE) R T Measure
Ext Raf
Phase PK 4.74 Pass BTS Ch Freq 1.93020 GHz TSC Auto Transmit Pur
GMS$K Phase & Frequency PCS 1908
C512 | Phase RMS 1.30 Pass —
Phase Err Pwr ¥s Time
Freq. Error -9.27 Pass
GMSK’
Phase PK 4.42 Pass Phase &Freq
GMSK OQutput
c661 | Phase RMS 1.17 Pass RF Specteun
Freq. Error -9.85 Pass Spectrum
Phase Error: 1.38 ° rms (Fren Damain)
Phase PK 5.35 Pass 4.74 © pk
at bit 31.20 (Tlulav[t]eforn)l
C810 | Phase RMS 1.50 Pass Freq Error:  -9.27 he i
I/0 Offset: -44.59 dBc More
Avg Type: Maximum
Freq. Error -12.53 Pass 54,40 5ws | T0 Offset:  277.640 s ke
- |
- Agilent 17:55:17 Jul 6, 2088 6SM (w/ EDBE) R T Measure Agilent 18:22:32 Jul &, 2008 GSM (W/ EDGE) R Measure
Ext Ref Ext Raf
BTS Ch Freq 1.96000 6Hz TSC Auto Transmit Py BTS Ch Freq 1.98980 GHz TSC Auto Transmit Pwr

GMS$K Phase & Frequency PCS 1908

GMSK

Phase Err Pwr ¥s Time
GHSK

Phase & Freq

GMSK OQutput
RF Spectrum

Spectrum
1.50 ° rms (Freq Domain)
5.35 ° pk

at bit 33.30

-12.53 Hz
-43.90 dBc
Maximum
277.609 s

Phase Error:

Haveform
(Time Domain}

Freq Error:
1/0 offset:
Avg Type:
10 Offset:

More
1of 2
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

5.4.3.6 TESTS AT TEMPERATURE +45 °C

5.4.3.6.1 PHASE AND FRENQUENCY ERROR @ -40VDC

> H2D configuration:

CHN Measure Average SanCtion Agilent 14:01:50 Jul 4, 2008 GSM (W/ EDGE) R T Measure
Ext Ref
Phase PK 4.73 Pass BTS Ch Freq 1.93020 GHz TSC Auto Transmit Pur
GMSK Phase & Frequency PCS 1308 i
C512 | Phase RMS 1.29 Pass —
Phi E Pwr ¥s Time
Freq. Error 8.97 Pass —
GMSK’
Phase PK 4.25 Pass IFREBD B
GMSK OQutput
c661 | Phase RMS 1.15 Pass RF Specteun
Freq. Error 12.46 Pass Spectrum
Phase Error: 1.29 ° (Fren Damain)
Phase PK 5.34 Pass ) 4.73 ° pk |
at bit 31.30 (Tlulav[t]eforn)l
C810 Phase RMS 1.49 Pass Freq Error:  8.97 Hz e Tanan
I/0 Offset: -44.82 dBc More
Avg Type: Maximum
Freq. Error 6.55 Pass . | 10 offset:  277.841 s 1w g

Agilent 14:04:58 Jul 4, 2008 6SM (w/ EDBE) R T Measure Agilent 14:38:35 Jul 4, 2008 GSM (W/ EDGE) R T Measure
Ext Ref Ext Raf
BTS Ch Freq 1.96000 6Hz TSC Auto Transmit Py BTS Ch Freq 1.98980 GHz TSC Auto Transmit Pwr
GMSK Phase & Frequency PCS 1900 GMSK Phase & Frequency PCS 1900 Averag
GMSK GHSK
Phase Err Phase Err w/Freq Pur vs Time Phase Err 6 @ Phase Err w/Freq Pwr vs Time
GMSK GMSK
Phase & Freq Phase & Freq
GMSK Output GMSK OQutput
RF Spectrum RF Spectrum
Spectrum Spectrum
Phase Error: 1.15 ° rms (Fren Domain) «| Phase Error: 1.49 © (Fren Damain)
4.25 ° pk d 5.34 ° pk
at bit 26.26 Waveform at bit 33.20 Waveform

(Time Domain) (Time Domain}

Freq Error:  12.46 Hz
1/ offset: -51.79 dBc

Freq Error:  6.55 Hz
I/0 Offset: -43.11 dBc
Maximum 1 of 2 Avg Type: Maximum 1 of 2

More More

277.647 s 10 Offset:  277.607 .5
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

5.4.3.6.2 PHASE AND FRENQUENCY ERROR @ -57VDC

> H2D configuration:

CHN Measure Average sanCtlon Agilent 16:55:24  Jul 5, 2008 GSM (W/ EDGE) R T Measure
Ext Ref
Phase PK 4.68 Pass BTS Ch Freq 1.93020 GHz TSC Auto Transmit Pwr
GMSK Phase & Frequency PCS 1908 Averag
C512 | Phase RMS 1.27 Pass —
Phase Err Pwr vs Time
Freq. Error -8.95 Pass
GMSK
Phase PK 4.16 Pass Phase &Freq
GMSK OQutput
C661 Phase RMS 1.14 Pass RF Spectrum
1475 bit —
Freq. Error 5.07 Pass pr— Spectrum
nvelape Phase Error: 1.27 °© (Fren Damain)
Phase PK 5.37 Pass . 4.68 ° pk
at bit 31.20 (Tlulav[t]eforn)l
C810 | Phase RMS 1.48 Pass Freq Error:  -6.95 He e
I/0 Offset: -45.65 dBc Hore
Avg Type: Maximum
Freq. Error 8.56 Pass o | e offset:  277.638 s Loid

Agilent 16:52:13 Jul 6, 2008 6SM (w/ EDBE) R T Measure Agilent 16:49:54 Jul &, 2008 GSM (W/ EDGE) R Measure
Ext Ref Ext Raf
BTS Ch Freq 1.96000 6Hz TSC Auto Transmit Py BTS Ch Freq 1.98980 GHz TSC Auto Transmit Pwr
GMSK Phase & Frequency PCS 1900 GMSK Phase & Frequency PCS 1900 Averag
GMSK GMSK
Phase Err Pwr vs Time Phase Err Pwr ¥s Time
GMSK GMSK
Phase & Freq Phase & Freq
GMSK Output GMSK OQutput
RF Spectrum RF Spectrum
B mbit

Spectrum ) Spectrum
Phase Error: 1.14 ° rms (Fren Domain) «| Phase Error: 1.48 ° rms (Fren Damain)

4.16 ¢ pk d 5.37 © pk
at bit 115.00 Waveform at bit 33.40 Waveform

(Time Domain) (Time Domain}

Freq Error;  5.07 Hz
1/ offset: -51.27 dBc
Avg Type: Maximum 1 of 2 Avg Type: Maximum 1 of 2

Freq Error:  8.56 Hz
I/0 Offset: -43.44 dBc

More More

TO Offset:  277.635 s 10 Offset:  277.610 ps

Conclusion: In GMSK modulation, the phase & frequency error test is compliant with the FCC part 24
specification.
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6. TEST REPORT: HPRM GSM&850

6.1 INTRODUCTION

The following information is to introduce GSM 9000 indoor BTS for Nortel Network, in accordance
with FCC Part 22 of the FCC Rules and Regulations.

6.2 MEASUREMENT RESULTS

Measurement Results Summary:

Test Case Modulation RESULT Note
Mean RF Power GMSK Complies Vmin (-40V)
/' Vmax (-57V)
, ) From -5°C to +45°C
Modulation accuracy-phase & freq GMSK Complies by 10°C step
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.3 NAME OF TEST: MEAN RF POWER

6.3.1 FCC REQUIREMENTS - FCC PART 22.913L

(a) Base stations are limited to 1640 watts peak equivalent isotropicaly radiated power (e.i.r.p.)
with an antenna height up to 300 meters HAAT. See 24.53 for HAAT calculation method.
Base station antenna heights may exceed 300 meters with a corresponding reduction in
power. In no case may the peak output power of a base station transmitter exceed 500

watts.

(b) Peak transmit power must be measured over any interval of continuous transmission using
instrumentation calibrated in terms of an rms-equivalent voltage. The measurement results
shall be properly adjusted for any instrument limitations, such as detector response times,
limited resolution bandwidth capability when compared to the emission bandwidth,
sensitivity, etc., so as to obtain a true peak measurement for the emission in question over

the full bandwidth of the channel.

Specification for Radio Modulation Test:

Band Modulation | Power DI:.)M.DlpIexer. : ,DE.)M H2 —
Low Limit | Up Limit | Low Limit | Up Limit
GSM850 GMSK 60w 45.7 47.9 41.9 45.1
8PSK 45w 44 .4 46.6 40.6 43.8
6.3.2 TEST PRINCIPLE
BTS
Attenuator Spectrum
Analyzer

A

PC + Software

The BTS was configured to transmit at maximum power (static level 0 & Dynamic level 0):
- for GMSK modulation, in mode GMSK no synchro,

Measurements were carried on frequencies which are C128 (B), C190 (M), C251 (T).

The output power was measured using the PSA which has the following settings:

Mode:

Average
Reference Level Offset: Corrected to account for cable(s) and attenuator losses
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.3.3 TEST RESULTS

The Table shows the test results of RF Output Power for GMSK modulation with several

coupling configurations:
6.3.3.1 OUTPUT POWER AT ANTENNA @ -5°C

> H2D configuration:

Power supply ARFCN Me?gB?;v er Sanction
C128 44.35 Pass
-40VDC C190 44.37 Pass
C251 44.28 Pass
C128 44.34 Pass
-57VvDC C190 44 .37 Pass
C251 44.28 Pass

6.3.3.2 OUTPUT POWER AT ANTENNA @ +5°C

» H2D configuration:

Power supply | ARFCN Me?gB':;’;” = Sanction
C128 44.27 Pass
-40VDC C190 44 .35 Pass
C251 4418 Pass
C128 44.26 Pass
-57VvDC C190 44 .33 Pass
C251 44.18 Pass

6.3.3.3 OUTPUT POWER AT ANTENNA @ +15°C

> H2D configuration:

Power supply ARFCN Me?g;:_::;" er Sanction
C128 44.13 Pass
-40VDC C190 44.26 Pass
C251 44.10 Pass
C128 44 17 Pass
-57VDC C190 44.26 Pass
C251 44.07 Pass
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.3.3.4 OUTPUT POWER AT ANTENNA @ +25°C

> H2D configuration:

Mean Power .
Power supply ARFCN (dBm) Sanction
C128 44.06 Pass
-40VDC C190 44,22 Pass
C251 43.99 Pass
C128 44.06 Pass
-57VDC C190 44,23 Pass
C251 44 .01 Pass
6.3.3.5 OUTPUT POWER AT ANTENNA @ +35°C
> H2D configuration:
Mean Power .
Power supply ARFCN (dBm) Sanction
C128 43.93 Pass
-40VDC C190 4413 Pass
C251 43.88 Pass
C128 43.92 Pass
-57VDC C190 4417 Pass
C251 43.90 Pass
6.3.3.6 OUTPUT POWER AT ANTENNA @ +45°C
» H2D configuration:
Mean Power .
Power supply ARFCN (dBm) Sanction
C128 43.83 Pass
-40VDC C190 44.05 Pass
C251 43.78 Pass
C128 43.74 Pass
-57VDC C190 4412 Pass
C251 43.92 Pass

Conclusion: The mean RF power test is compliant with the FCC part 22 specification.
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.4 NAME OF TEST: MODULATION ACCURACY-PHASE & FREQ

6.4.1 FCC REQUIREMENTS

The frequency stability shall be sufficient to ensure that the fundamental emission stays
within the authorized frequency block.

6.4.2 TEST PRINCIPLE

BTS
Attenuator Spectrum

Analyzer

PC + Software

A

The BTS was configured to transmit at maximum power (static level 0) :
- for GMSK modulation, in mode GMSK synchro.

Measurements were carried on frequencies which are C128 (B), C190 (M), & C251 (T).
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.4.3 TEST RESULTS

The Table shows the test results of Phase and Mean Frequency for GMSK modulation with

several coupling configurations:

6.4.3.1 TESTS AT TEMPERATURE -5 °C

6.4.3.1.1

» H2D configuration:

PHASE AND FRENQUENCY ERROR @ -40VDC

RF Envelope

<N Phase Error: 1.27 ° rms

3.88 ° pk
at bit 147.20

-12.83 Hz
-44.54 dBc
Haximum

277.561 s

Freq Error:
1/0 Offset:
Avy Type:
T0 Offset:

J Phase &Freq

GMSK Output:
RF Spectrum

Spectrum
(Fren Damain):

Haveform
(Time Domain}

More
1of 2

Phase Error: 1.25 ° rms
4.38 ° pk
at bit 57.20

-11.48 Hz
-44.72 dBc
Haximum
277.577 ps

Freq Error:
1/0 Offset:
Avg Type:
T0 Offset:

CHN Measure Average SanCtlon Agilent 16:13:43  Jul 9, 2008 GSM (W/ EDGE) RL Measure
Phase PK 3.92 Pass BTS Ch Freq 869.200 MHz TSC Auto Transmit Pwr
GMSK Phase & Frequency GSM 850
C128 | Phase RMS 1.29 Pass p——
Pwr ¥s Time
Phase Err Phase Err w/Freq
Freq. Error 10.80 Pass
GMSK’
Phase PK 3.88 Pass Phase & Freq
Cc190 | Phase RMS 1.37 Pass e
Freq. Error -12.83 Pass Spectrum
(Freq Domain)
Phase PK 4.38 Pass 3.92 ° pk
at bit 68.10 (THavDefonr)l
C251 | Phase RMS 1.25 Pass Freg Error: 10.80 e o
1/0 Offset: -40.35 dBc M
Avg Type: Maximum 1 g{g
Freq. Error -11.48 Pass B ps 10 Offset:  277.593 pis
3 Agilent 16:07:36 Jul 9, 2003 GSH (W/ EDGE) R T Measure 3 Agilent 15:51:09 Jul 9, 2008 GSM (W/ EDGE) R T Meas Setup
Ext Ref Ext Ref va Bursts
BTS Ch Freq 881.688 MHz TSC Auto Transmit Pwr BTS Ch Freq 893.868 MHz TSC Auto 260
GMSK Phase & Frequency GSM 850 GMSK Phase & Frequency GSM 850 A n Off
GF!SK Avg Mode
Phase Err Phase Err w/Freq Puwr vs Time Phase Err Repeat
GMSK Avg Type,
Maximum

Trig Source
RF Burst¥
(IF Hideband)

Burst Sync,
Training Seq

More
1of 2
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.4.3.1.2 PHASE AND FRENQUENCY ERROR @ -57VDC

> H2D configuration:

CHN Measure Average sanCtlon Agilent 18:14:16  Jul 8, 2008 GSM (W/ EDGE) R T Measure
Ext Raf
Phase PK 4.41 Pass BTS Ch Freq 869.200 MHz TSC Auto Transmit Pur
GMSK Phase & Frequency GSM 850
C128 | Phase RMS 1.32 Pass —
Phase Err ! Phase Err w/Freq Pwr vs Time
Freq. Error -10.29 Pass
GMSK’
Phase PK 4.01 Pass Jj| Fhase&Fraq
GMSK OQutput
c190 | Phase RMS 1.30 Pass RF Spectrum
Freq. Error -13.31 Pass Spectrum
Phase Error: 1.32 ° (Fren Damain)
Phase PK 4.64 Pass . 4.41 © pk ———
at bit $2.99 (Tlulav[t]eforn)l
C251 Phase RMS 1.26 Pass Freq Error:  -10.29 Hz e Tanan
I/0 Offset: -39.47 dBc More
Avg Type: Maximum
Freq. Error -11.57 Pass . | 7o offset:  277.501 s daig

Agilent 18:12:07 Jul 8, 2008 6SM (w/ EDBE) R T Measure Agilent 18:17:53 Jul 8, 2008 GSM (W/ EDGE) R T Measure
Ext Ref Ext Raf
BTS Ch Freq 881.600 HHz TSC Auto Transmit Py BTS Ch Freq 892.800 HHz TSC Auto Transmit Pwr
GMSK Phase & Frequency GSM 858 GMSK Phase & Frequency GSM 850 A
GMSK GHSK
Phase Err Phase Err w/Freq Pur vs Time Phase Err Pwr vs Time
GMSK GMSK
Phase & Freq Phase & Freq
GMSK Output GMSK OQutput
RF Spectrum RF Spectrum
Spectrum RF Envelope Spectrum
Phase Error: 1.30 ° rms (Fren Domain) P Phase Error: 1.26 ° (Fren Damain)
4.01 ° pk d 4.64 ©
at bit 37.26 Waveform at bit 114.20 Waveform

(Time Domain) (Time Domain}

Freq Error:  -11.57 Hz

I/0 Offset: -45.19 dBc

Maximum 1 of 2 Avg Type: Maximum 1 of 2
T0 Offset:  277.593 ps

Freq Error;  -13.31 Hz
1/ offset: -46.29 dBc

More More
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.4.3.2 TESTS AT TEMPERATURE +5 °C

6.4.3.2.1 PHASE AND FRENQUENCY ERROR @ -40VDC
> H2D configuration:
CHN Measure Average Sanction Agilent 14:34:13 Jul 9, 2088 GSM (w/ EDGE) Measure
Phase PK 4.30 Pass BTS Ch Freq 869.200 MHz TSC Auto Transmit Pwr
GMSK Phase & Frequency GSM 850
C128 | Phase RMS 1.34 Pass —
Phase Err Pwr ¥s Time
Freq. Error -12.30 Pass
GMSK’
Phase PK 4.06 Pass PREED RIS
GMSK OQutput
c190 | Phase RMS 1.24 Pass RF Spectrum
Freq. Error -12.68 Pass Spectrum
Phase Error: 1.34 ° (Fren Damain)
Phase PK 4.04 Pass 4.30 ¢
at bit 120.30 (Tlulav[t]eforn)l
Ime: Lomain.
C251 Phase RMS 1.27 Pass Freq Error: -12.30 Hz
I/0 Offset: -41.28 dBc More
Avg Type: Maximum
Freq. Error -9.38 Pass 54.40 s 5| 10 offset:  277.571 s Lk
Agilent 14:36:26 Jul 3, 2008 6SM (w/ EDBE) R T Measure Agilent 14:39:27 Jul 3, 2008 GSM (W/ EDGE) RL Measure
Ext Ref Ext Raf
BTS Ch Freq 881.600 HHz TSC Auto Transmit Py BTS Ch Freq 892.800 HHz TSC Auto Transmit Pwr
GMSK Phase & Frequency GSM 858 GMSK Phase & Frequency GSM 850
GHSK GHSK
Phase Err Phase Err w/Freq Pur vs Time Phase Err Pwr vs Time
GMSK GMSK’
Phase & Freq Phase & Freq
GMSK Output GMSK OQutput
RF Spectrum RF Spectrum
RF Envelope Spectrum Spectrum
P Phase Error: 1.24 ° rms (Fren Domain) Phase Error: 1.27 °© (Fren Damain)
4.06 ¢ pk 4.84 ©
at bit 93.36 Waveform at bit 96.30 Waveform
(Time Domain} (Time Domain)
Freq Error;  -12.68 Hz Freq Error:  -9.38 Hz
1/a Offse-t: -4!3.14 dBc More I/0 0ffse.t: -4_5.92 dBc More
Maximum 1 of 2 Avg Type: Maximum 1 of 2
64.40 277.556 s 64,460 y T0 Offset:  277.570 ps
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.4.3.2.2 PHASE AND FRENQUENCY ERROR @ -57VDC

> H2D configuration:

CHN Measure Average sanCtlon Agilent 17:01:07 Jul 8, 2008 GSM (W/ EDGE) RL Measure
Phase PK 4.70 Pass BTS Ch Freq 869.200 MHz TSC Auto Transmit Pwr
GMSK Phase & Frequency GSM 850
C128 | Phase RMS 1.37 Pass —
Phase Err Pwr vs Time
Freq. Error -15.38 Pass
6HSK
Phase PK 4.62 Pass || HEEREE
GMSK OQutput
c190 | Phase RMS 1.36 Pass RF Spectrum
Freq. Error -13.12 Pass Spectrum
Phase Error: 1.37 ° (Fren Damain)
Phase PK 4.71 Pass : 4.70 < pk
at bit 34.40 (Tlulav[t]eforn)l
C251 Phase RMS 1.46 Pass Freq Error:  -15.38 Hz e Tanan
I/0 Offset: -42.06 dBc Hore
Avg Type: Maximum
Freq. Error -13.62 Pass . 7o offset:  277.573 s 1w g

Agilent 17:03:33 Jul 8, 2008 6SM (w/ EDBE) RL Measure Agilent 16:48:36 Jul 8, 2008 GSM (W/ EDGE) R T Measure
xt Ref £t Raf
BTS Ch Freq 881.600 HHz TSC Auto Transmit Py BTS Ch Freq 892.800 HHz TSC Auto Transmit Pwr
GMSK Phase & Frequency GSM 858 GMSK Phase & Frequency GSM 850 A

GMSK GMSK
Phase Err Pwr vs Time Phase Err Pwr ¥s Time
GMSK GMSK
Phase & Freq Phase & Freq
GMSK Output GMSK OQutput
RF Spectrum RF Spectrum
Spectrum RF Envelope Spectrum
Phase Error: 1.36 ° rms (Fren Domain) P Phase Error: 1.46 ° (Fren Damain)

4.62 ¢ pk d 4.71 ¢
at bit 69.206 Waveform at bit 38.30 Waveform

(Time Domain) (Time Domain}

Freq Error:  -13.62 Hz
I/0 Offset: -43.68 dBc
Maximum 1 of 2 Avg Type: Maximum 1 of 2

Freq Error;  -13.12 Hz
1/0 offset: -45.92 dBc

More More

277.545 s 10 Offset:  277.584 .5
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.4.3.3 TESTS AT TEMPERATURE +15 °C

6.4.3.3.1 PHASE AND FRENQUENCY ERROR @ -40VDC

> H2D configuration:

CHN Measure Average Sanction Agilent 13:42:19 Jul 9, 2088 GSM (w/ EDGE) Measure
Phase PK 4.20 Pass BTS Ch Freq 869.200 MHz TSC Auto ] Transmit Pwr
GMSK Phase & Frequency GSM 850 A
C128 | Phase RMS 1.31 Pass —
Phase Err Pwr vs Time
Freq. Error -9.36 Pass
GMSK
Phase PK 4.33 Pass IFREBD B
GMSK OQutput
c190 | Phase RMS 1.29 Pass RF Specteun
Freq. Error 9.15 Pass Spectrum
Phase Error: 1.31 ° (Fren Damain)
Phase PK 412 Pass ) 4.28 ° pk |
at bit 74.30 (Tlulav[t]eforn)l
C251 Phase RMS 1.25 Pass Freq Error:  -9.36 Hz e Tanan
I/0 Offset: -44.44 dBc Hore
Avg Type: Maximum
Freq. Error -12.31 Pass : | 10 offset:  277.568 s Loid

Agilent 13:24:09 Jul 39, 2008 6SM (w/ EDBE) RL Measure Agilent 13:18:38 Jul 3, 2008 GSM (W/ EDGE) R T Measure
Ext Ref Ext Ref

BTS Ch Freq 881.600 HHz TSC Auto Transmit Py BTS Ch Freq 892.800 HHz TSC Auto Transmit Pwr
GMSK Phase & Frequency GSM 850 GMSK Phase & Frequency GSM 850 Averag

GMSK GHSK

Phase Err Phase Err w/Freq Pur vs Time Phase Err e @ Phase Err w/Freq Pwr vs Time

GMSK GMSK

Phase & Freq Phase & Freq

GMSK Output GMSK OQutput

RF Spectrum RF Spectrum

RF Envelope Spectrum Spectrum

P Phase Error: 1.29 ° rms (Frac Domain) < Phase Error: 1.25 © (Freq Domain)

4.33 ¢ pk el d 4.12 ¢ el

at bit 3.20 Waveform at bit 167.30 Waveform

(Time Domain) (Time Domain}

Freq Error: 9,15 Hz
1/0 offset: -46.08 dBc

Freq Error:  -12.31 Hz
I/0 Offset: -43.66 dBc
Maximum 1 of 2 Avg Type: Maximum 1 of 2

More More

277.531 s 10 Offset:  277.552 |5
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.4.3.3.2 PHASE AND FRENQUENCY ERROR @ -57VDC

> H2D configuration:

CHN Measure Average sanCtlon Agilent 15:19:09 Jul 8, 2008 GSM (W/ EDGE) R T Measure
£yt Ref
Phase PK 4.16 Pass BTS Ch Freq 869.200 MHz TSC Auto Transmit Pwr
GMSK Phase & Frequency GSM 850 i G
C128 | Phase RMS 1.35 Pass —
Phase Err Pwr vs Time
Freq. Error 9.37 Pass
GMSK
Phase PK 3.96 Pass PREED RIS
GMSK OQutput
c190 | Phase RMS 1.30 Pass RF Spectrum
Freq. Error 9.86 Pass pr— Spectrum
nvelape Phase Error: 1.35 ° (Fren Damain)
Phase PK 4.38 Pass 4.16 < pK
at bit 110.20 (Tlulav[t]eforn)l
C251 | Phase RMS 1.37 Pass Frea Error: 9.7 He
I/0 Offset: -43.32 dBc Hore
Avg Type: Maximum
Freq. Error 9.82 Pass T0 Offset:  277.545 ps b

Query UNTERMINATED

- Agilent 16:00:42 Jul 8, 2008 6SM (w/ EDBE) R T Measure Agilent 16:04:22 Jul 8, 2008 GSM (W/ EDGE) R Measure
Ext Ref Ext Raf
BTS Ch Freq 881.600 HHz TSC Auto Transmit Py BTS Ch Freq 893.800 MHz TSC Auto Transmit Pwr
GMSK Phase & Frequency GSM 858 ¢ GMSK Phase & Frequency GSM 850 i

GMSK GHSK
Phase Err Phase Err w/Freq Pur vs Time Phase Err 4 Phase Err w/Freq Pwr vs Time
GMSK GMSK
Phase & Freq Phase & Freq
GMSK Output GMSK OQutput
RF Spectrum RF Spectrum
Spectrum " Spectrum
Phase Error: 1. (Fren Domain) < Phase Error: 1.37 ° rms (Fren Damain)
el 4B 4.38 ° pk el
at bit 114.30 Waveform at bit 128.30 Waveform
(Time Domain} (Time Domain)

Freq Error:  9.86 Hz Freq Error:  9.82 Hz
1/a Offse-t: -4!3.16 dBc More I/0 0ffse.t: -4_5.02 dBc More
Avg Type: Maximum 1 of 2 Avg Type: Maximum 1 of 2

| I p 5 TO Offset:  277.540 s T0 Offset:  277.559 ps

Copyright 2000-2003 Agilent Technologies - |
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.4.3.4 TESTS AT TEMPERATURE +25 °C

6.4.3.4.1 PHASE AND FRENQUENCY ERROR @ -40VDC

> H2D configuration:

CHN Measure Average SanCtlon Agilent 11:26:38 Jul 9, 2008 GSM (W/ EDGE) R T Measure
Ext Raf
Phase PK 3.87 Pass BTS Ch Freq 869.200 MHz TSC Auto Transmit Pur
GMSK Phase & Frequency GSM 850
C128 | Phase RMS 1.26 Pass —
Phase Err Pwr ¥s Time
Freq. Error 11.04 Pass
GMSK’
Phase PK 4.79 Pass IPREESD & (G
GMSK OQutput
c190 | Phase RMS 1.43 Pass RF Specteun
Freq. Error 10.66 Pass Spectrum
Phase Error: 1.26 ° (Fren Damain)
Phase PK 4.22 Pass 3.87 ° pk
at bit 83.10 (Tlulav[t]eforn)l
Cc251 | Phase RMS 1.38 Pass Freq Error:  11.04 Hz e
I/0 Offset: -45.00 dBc More
Avg Type: Maximum
Freq. Error -10.69 Pass 54.40 s 5| 10 offset:  277.527 s ke
- |
Agilent 11:29:17 Jul 39, 2008 6SM (w/ EDBE) R T Measure Agilent 11:32:31 Jul 3, 2008 GSM (W/ EDGE) R T Measure
Ext Ref Ext Ref

BTS Ch Freq 881.600 MHz TSC Auto
GMSK Phase & Frequency GSM 858

GMSK GMSK
Phase Err Phase Err w/Freq Pwr vs Time Phase Err Phase Err w/Freq Pwr vs Time
GMSK’ GMSK
Phase & Freq Phase & Freq
GMSK Output GMSK OQutput
RF Spectrum RF Spectrum
RF Envelope Spectrum Spectrum
P Phase Error: 1.43 ° rms (Freq Dormain) Phase Error: 1.38 ° (Freq Domain)
4.79 ¢ pk 4.22 ¢

at bit 61.36 Waveform at bit 74.30 Waveform
(Time Domain} (Time Domain)

Freq Error: 10,66 Hz Freq Error:  -10.69 Hz
1/0 Offset: -4_5.03 dBc More I/0 0ffse.t: -4_2.81 dBc More
Maximum 1 of 2 Avg Type: Maximum 1 of 2

277.527 s

Transmit Py

BTS Ch Freq 893.800 MHz TSC Auto
GMSK Phase & Frequency GSM 850

10 Offset:

277.551 Us

Transmit Pwr
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.4.3.4.2 PHASE AND FRENQUENCY ERROR @ -57VDC

> H2D configuration:

CHN Measure Average sanCtlon Agilent 14:02:13  Jul 8, 2008 GSM (W/ EDGE) R T Measure
£yt Ref
Phase PK 5.86 Pass BTS Ch Freq 869.200 MHz TSC Auto Transmit Pur
GMSK Phase & Frequency GSM 850
C128 | Phase RMS 1.44 Pass —
Phase Err Pwr ¥s Time
Freq. Error 9.81 Pass
GMSK’
Phase PK 3.97 Pass J| Phase&Freq
GMSK OQutput
c190 | Phase RMS 1.42 Pass RF Spectrum
Freq. Error -9.38 Pass Spectrum
Phase Error: 1.44 ° (Fren Damain)
Phase PK 4.48 Pass d 5.86 ° pk |
at bit 45.20 (Tlulav[t]eforn)l
C251 Phase RMS 1.42 Pass Freq Error:  9.81 Hz e Tanan
I/0 Offset: -43.88 dBc More
Avg Type: Maximum
Freq. Error 10.89 Pass : V10 offset:  277.520 us 1w g

Agilent 13:55:06 Jul 8, 2008 6SM (w/ EDBE) R T Measure Agilent 13:51:50 Jul 8, 2008 GSM (W/ EDGE) R T Measure
Ext Ref Ext Raf
BTS Ch Freq 881.600 HHz TSC Auto Transmit Py BTS Ch Freq 892.800 HHz TSC Auto Transmit Pwr
GMSK Phase & Frequency GSM 858 GMSK Phase & Frequency GSM 850 A
GMSK GHSK
Phase Err Phase Err w/Freq Pur vs Time Phase Err Pwr vs Time
GMSK GMSK
Phase & Freq Phase & Freq
GMSK Output GMSK OQutput
RF Spectrum RF Spectrum
Spectrum RF Envelope Spectrum
Phase Error: 1.42 ° rms (Fren Domain) P Phase Error: 1.42 °© (Fren Damain)
3.97 ° pk d 4.48 ©
at bit 37.36 Waveform at bit 32.20 Waveform

(Time Domain) (Time Domain}

Freq Error:  -9.38 Hz
1/0 offset: -44.36 dBc

Freq Error:  10.89 Hz
I/0 Offset: -43.62 dBc
Maximum 1 of 2 Avg Type: Maximum 1 of 2

More More

277.532 s 10 Offset:  277.560 ps
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.4.3.5 TESTS AT TEMPERATURE +35 °C

6.4.3.5.1 PHASE AND FRENQUENCY ERROR @ -40VDC

> H2D configuration:

CHN Measure Average SanCtlon Agilent 18:37:35 Jul 9, 2008 GSM (W/ EDGE) R T Measure
£yt Ref
Phase PK 4.30 Pass BTS Ch Freq 869.200 MHz TSC Auto Transmit Pur
GMSK Phase & Frequency GSM 850
C128 | Phase RMS 1.40 Pass —
Phase Err Pwr ¥s Time
Freq. Error -10.81 Pass
GMSK’
Phase PK 3.81 Pass IPREESD & (G
GMSK OQutput
c190 | Phase RMS 1.26 Pass RF Specteun
Freq. Error -15.80 Pass Spectrum
Phase Error: 1.48 ° (Fren Damain)
Phase PK 4.25 Pass 4.38
at bit 112.40 (Tlulav[t]eforn)l
Cc251 | Phase RMS 1.40 Pass Freq Error:  -10.81 Hz e
I/0 Offset: -44.17 dBc More
Avg Type: Maximum
Freq. Error -19.05 Pass 54.40 s 5| 10 offset:  277.503 s ke
- |
Agilent 10:34:31 Jul 9, 2008 6SM (w/ EDBE) R T Measure Agilent 19:31:04 Jul 3, 2008 GSM (W/ EDGE) R T Measure
Ext Ref Ext Raf

BTS Ch Freq 881.600 MHz TSC Auto
GMSK Phase & Frequency GSM 858

GMSK GMSK
Phase Err Phase Err w/Freq Pwr vs Time Phase Err Phase Err w/Freq Pwr vs Time
GMSK’ GMSK
Phase & Freq Phase & Freq
GMSK Output GMSK OQutput
RF Spectrum RF Spectrum
RF Envelope Spectrum Spectrum
P Phase Error: 1.26 ° rms (Freq Dormain) Phase Error: 1.48 ° (Freq Domain)
3.81 ° pk 4.25 ¢

at bit 45.36 Waveform at bit 134.40 Waveform
(Time Domain} (Time Domain)

Freq Error;  -15.80 Hz Freq Error:  -19.05 Hz
1/0 Offset: -4_5.91 dBc More I/0 Offset: -4_3.94 dBc More
Maximum 1 of 2 Avg Type: Maximum 1 of 2

277.511 s

Transmit Py

BTS Ch Freq 893.800 MHz TSC Auto
GMSK Phase & Frequency GSM 850

10 Offset:

277.548 Us

Transmit Pwr
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.4.3.5.2

PHASE AND FRENQUENCY ERROR @ -57VDC

> H2D configuration:

BTS

Ch Freq 881.600 MHz
GMSK Phase & Frequency GSM 858

TSC

Phase Err

Auto

Phase Err w/Freq

Phase Error:

Freq Error
1/0 Offset:
Avg Type:
T0 Offset:

at bit 2.00

i 971 Hz

-44.70 dBc
Maximum
277.523 s

Transmit Py

GMSK
Pwr vs Time

GMSK
Phase & Freq

GMSK Output
RF Spectrum

Spectrum
(Freq Domain)

Haveform
(Time Domain)

More
1of 2

BTS

Ch Freq 893.800 MHz

TSC Auto

GMSK Phase & Frequency GSM 850

Phase Err

Phase Err

1.49 *
6.72 *

Phase Error:

w/Freq

rms
pk

at bit 1.30

Freq Error:
1/0 offset:
Avg Type:
10 Offset:

-42.72
Maximum
277.54

-9.22 Hz

dBc

0 ps

CHN Measure Average sanCtlon Agilent 11:22:59 Jul 8, 2008 GSM (W/ EDGE) R T Measure
Ext Raf
Phase PK 7.30 Pass BTS Ch Freq 869.200 NHz TSC Aute Transmit Pwr
GMSK Phase & Frequency GSM 850
C128 | Phase RMS 1.72 Pass —
Phase Err Pwr ¥s Time
Freq. Error -9.17 Pass
GMSK’
Phase PK 6.51 Pass FREED B et
GMSK OQutput
c190 | Phase RMS 1.52 Pass RF Spectrum
Freq. Error 9.71 Pass Spectrum
RF Envelope Phase Error: 1.72 ° rms (Freq Domain)
Phase PK 6.72 Pass 7.38 © pk
at bit 45.19 (Tlulav[t]eforn)l
C251 | Phase RMS 1.49 Pass Frea Error: -0.17 e
I/0 Offset: -43.17 dBc More
Avg Type: Maxi
Freq. Error -9.22 Pass i s us | 10 Oftest: 277,488 ys ik
- |
- Agilent 11:25:22 Jul 8, 2008 6SM (w/ EDBE) R T Measure Agilent 11:32:25 Jul 8, 2008 GSM (W/ EDGE) R Measure
Ext Ref Ext Raf

Transmit Pwr

GMSK
Pwr ¥s Time

GHSK
Phase & Freq

GMSK OQutput
RF Spectrum

Spectrum
(Frer Damain)

Haveform
(Time Domain}

More
1of 2
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.4.3.6 TESTS AT TEMPERATURE +45 °C

6.4.3.6.1 PHASE AND FRENQUENCY ERROR @ -40VDC

> H2D configuration:

CHN Measure Average SanCtlon Agilent 83:36:28 Jul 9, 2008 GSM (W/ EDGE) R T Measure
£yt Ref
Phase PK 4.63 Pass BTS Ch Freq 869.200 MHz TSC Auto Transmit Pwr
GMSK Phase & Frequency GSM 850 i
C128 | Phase RMS 1.23 Pass —
Phase Err Pwr ¥s Time
Freq. Error -11.04 Pass
GMSK’
Phase PK 3.75 Pass PR 2 e
GMSK OQutput
c190 | Phase RMS 1.23 Pass RF Spectium
Freq. Error -14.96 Pass Spectrum
Phase Error: 1.23 ° (Fren Damain)
Phase PK 4.27 Pass ) 4.63 ° pk |
at bit 92.20 (Tlulav[t]eforn)l
Ime: Lomain.
C251 Phase RMS 1.36 Pass Freq Error:  -11.04 Hz
I/0 Offset: -41.66 dBc More
Avg Type: Maximum 1 of 2
Freq. Error -12.45 Pass 54,40 s 5| 10 offset:  277.490 s :
Agilent 89:38:33 Jul 3, 2008 6SM (w/ EDBE) L Measure Agilent 83:41:21 Jul 3, 2008 GSM (W/ EDGE) RL Measure
BTS Ch Freq 881.600 HHz TSC Auto Transmit Py BTS Ch Freq 892.800 HHz TSC Auto Transmit Pwr
GMSK Phase & Frequency GSM 850 GMSK Phase & Frequency GSM 850 Averag
GHSK GHSK
Phase Err Phase Err w/Freq Pur vs Time Phase Err Pwr vs Time
GMSK GMSK’
Phase & Freq Phase & Freq
GMSK Output GMSK OQutput
RF Spectrum RF Spectrum
Spectrum Spectrum
Phase Error: 1.23 ° rms (Fren Domain) < Phase Error: 1.36 ° (Fren Damain)
3.75 ¢ pk el d 4.27 ¢ el
at bit 116.20 Waveform at bit 44.30 Waveform

(Time Domain) (Time Domain}

Freq Error:  -12.45 Hz
I/0 Offset: -43.41 dBc
Maximum 1 of 2 Avg Type: Maximum 1 of 2

Freq Error;  -14.96 Hz
1/0 offset: -44.67 dBc

More More

277.501 s 10 Offset:  277.547 |5
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

6.4.3.6.2 PHASE AND FRENQUENCY ERROR @ -57VDC

> H2D configuration:

CHN Measure Average sanCtlon Agilent 15:25:38 Jul 7, 2008 GSM (W/ EDGE) R T Measure
£yt Ref
Phase PK 4.15 Pass BTS Ch Freq 869.200 HHz TSC Auto Transmit Pwr
GMSK Phase & Frequency GSM 858 Averag
C128 | Phase RMS 1.27 Pass —
Phase Err Pwr vs Time
Freq. Error 8.79 Pass
6HSK
Phase PK 4.17 Pass PREED RIS
GMSK OQutput
c190 | Phase RMS 1.39 Pass RF Spectium
Freq. Error 10.96 Pass Spectrum
Phase Error: 1.27 ° rms (Fren Damain)
Phase PK 4.25 Pass . 4.15 ° pk
at bit 58.30 (Tlulav[t]eforn)l
C251 Phase RMS 1.34 Pass Freg Error:  8.79 Hz e anan
I/0 Offset: -41.43 dBc Hore
Avg Type: Maximum
Freq. Error 8.95 Pass s | 10 offset:  277.477 s ks

Agilent 15:33:10 Jul 7, 2008 6SM (w/ EDBE) R T Measure Agilent 16:28:38 Jul 7, 2008 GSM (W/ EDGE) R Measure
Ext Ref Ext Raf
BTS Ch Freq 881.600 HHz TSC Auto Transmit Py BTS Ch Freq 892.800 HHz TSC Auto Transmit Pwr
GMSK Phase & Frequency GSM 850 GMSK Phase & Frequency GSM 850 Averag
GMSK GMSK
Phase Err Pwr vs Time Phase Err Pwr ¥s Time
GMSK GMSK
Phase & Freq Phase & Freq
GMSK Output GMSK OQutput
RF Spectrum RF Spectrum
B mbit

Spectrum ) Spectrum
Phase Error: 1.39 ° rms (Fren Domain) «| Phase Error: 1.34 ° rms (Fren Damain)

4.17 ° pk d 4.25 ¢ pk
at bit 85.26 Waveform at bit 83.20 Waveform

(Time Domain) (Time Domain}

Freq Error: 10,96 Hz
1/0 offset: -44.35 dBc
Avg Type: Maximum 1 of 2 Avg Type: Maximum 1 of 2

Freq Error:  8.95 Hz
I/0 Offset: -43.35 dBc

More More

TO Offset:  277.500 s 10 Offset:  277.558 .5

Conclusion: In GMSK modulation, the phase & frequency error test is compliant with the FCC part 22
specification.
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GSM 9000 Indoor BTS (FCC extreme condition) Radio for RM2 1900 introduction

7. CONCLUSION

Table below lists all tests item during the GSM 9000 Indoor BTS qualification:

Band Test Item Modulation RESULT
Mean RF Power GMSK Pass
PCS 1900 :
Modulation accuracy-phase & GMSK Pass
freq
Mean RF Power GMSK Pass
GSM 850 :
Modulation accuracy-phase & GMSK Pass
freq
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