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1. INTRODUCTION

11. OBJECT

This document presents the measurement results of tests performed on this report
presents the test data in accordance with FCC Part 24 Subpart E and also the test data
in accordance with FCC Part 22, Subpart H for the Nortel Networks GSM 18000
Indoor BTSin Dua Band GSM850 / PCS1900 band.

This report presents test data for GMSK modulation and 8PSK modulation (EDGE
functionality)

12. SCOPEOFTHISDOCUMENT

This document applies to the Nortel Networks GSM 18000 Indoor BTS (FCC ID
AB6BTSI18IND).

GSM 18000 Indoor BTS can integrate a maximum of 6Radio-Modules (RM).

This report presents the test data in accordance with FCC Part 24 Subpart E for the
S18000 Indoor Base-stations in PCS1900 band configured with:
- Radio module PCS1900 30W (GMSK / Edge),

This report presents also the test data in accordance with FCC Part 22, Subpart H, for
the S18000 Indoor Base-gtations in 850 Band configured with:
- New radio module HPRM 3T GSM 850 (GM SK 60W / Edge 45W)

These results can be applied for Dual Band GSM 850 / PCS1900 GSM 18000 BTS
configuration.

This report presents test data for GMSK modulation and 8PSK modulation (EDGE
functionality).

13. AUDIENCE FOR THISDOCUMENT

This document is to be used by any person needing a view on Nortel Networks GSM
18000 Indoor BTS.

PE/BTS/DJD/021878 VO01.01/EN Approved 01/03/07 Page 5/72
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2. RELATED DOCUMENTS
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3.

3.1

3.2.

TEST REPORT: RM 30W PCS1900

INTRODUCTION

The following information is submitted for update of the type acceptanceof a
Broadband PCS Base Station for Northern Telecom, Inc., in accordance with FCC Part
24, Subpart E and Part 2, Subpart J of the FCC Rules and Regulations.

The measurement procedures were in accordance with the requirements of Part 2.

TX RF CHAIN CONFIGURATION UNDER TESTS

Tests are performed on Radio Module (RM) in first ot RMO.

Radio Module is equipped with three identical RF ways Tx0, Tx1, Tx2.
Each RF path includes a 30W Power amplifier.

The different RF way can be coupled with a coupling module placed before antenna
connector.

Two types of coupling device are tested:
- DDM H2onway Tx0, Tx1.
- TxFilter without H2 ( TXFw/oH2) onway Tx2.

Tx Filter (without H2) isthe worst case for spurious level.
H2 combiner introduces additional 3dB |osses

PE/BTS/DJD/021878 VO01.01/EN Approved 01/03/07 Page 7/72
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3.3.

MEASUREMENT RESULTS

M easurement Results Summary:

FCC Measurement IC
Specification Limit Description Result Note
Specification
2.1046(a),
2.1033(c)(8) .
24,230 6.2 RF Power Output Complies
21049 Results available
' Occupied Bandwidth Complies on this document
2'1031’2%‘3057 6.3 Spurious Emissions at Antenna Complies
‘ 6.4 Terminds P
R2], [R3], [R4]
2.1055 [
- . Externa Laboratory
24.235 7.0 Frequency Stability Complies Additional report
CONCLUSION:

GSM 18000 Indoor BTS (FCC ID AB6BTS18IND) iscompliant with FCC Part24

requirement.

The following power limitations are required to comply for Adjacent Band spurious which depend

coupling configuration:

Coupling System Power limitation System Power limitation
configuration GMSK modulation 8 PSK modulation
DDM Duplexer
Tx Filter Power Limitation : Power Limitation :
(without H2) Pmax—-2dB = 425 dBm Pmax —2dB = 42dBm
DDM H2
Tx Filter H2 Pmax = 41dBm Pmax = 40.5 dBm
PE/BTS/DJD/021878 VO01.01/EN Approved 01/03/07 Page 8/72
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34. NAMEOF TEST: RF POWER OUTPUT

341 FCCREQUIREMENTS-FCC PART 24.232

Base stations are limited to 1640 watts peak equivalent isotropically radiated power
(ei.r.p.) with an antenna height up to 300 meters HAAT. See 2453 for HAAT
calculation method. Base $ation 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 100 watts.

3.4.2 TESI RESULTS

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

configurations:

Radio Frequency Tx0 Tx1 Tx2 PA Limit
Channel (MH2) DDM H2 DDM H2 TXF w/oH2 Output (dBm)
Power (dBm) Power (dBm) Power (dBm) Power
(dBm)
512 1930,2 40.7 409 444 GMSK
(30W)
661 1960 41 41 44.6 50
448 dBm
810 1989,8 41 41.1 445 +-05dB

The Table shows the test results of RF Output Power for 8PSK modulation with several coupling

configurations:

Radio Freguency Tx0 Tx1 Tx2 PA Limit
Channel (MH2) DDM H2 DDM H2 TXF w/oH2 Output (dBm)
Power (dBm) Power (dBm) Power (dBm) Power
(dBm)
512 1930,2 40.2 40.2 44 8PSK
(30W)
661 1960 40.2 40.5 44 50
44.8dBm
810 1989,8 404 405 439 +-0.5dB
PE/BTS/DJD/021878 VO01.01/EN Approved 01/03/07 Page 9/72
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3.4.3 TEST PROCEDURE

The equipment was configured as shown in schematic 1.

Schematicl : Test configuration for RF Output Power

NORTEL BTS

Attenuator Power Meter

The BTS was configured to transmit at maximum power (static level 0) :

- for GMSK modulation, in mode GMSK no synchro,
- for 8PSK modulation, in mode logical PDCH, Type GPRS, coding MCS5.

M easurements were made at frequencies which are the bottom, middle and top of each of the licensed blocks.
The output power was measured using the power meter which has the following settings:

Mode: Average
Reference Level Offset: Corrected to account for cable(s) and attenuator losses

PE/BTS/DJD/021878 VO01.01/EN Approved 01/03/07 Page 10/72
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35. NAMEOF TEST: OCCUPIED BANDWIDTH

351 FCCREQUIREMENTS

The occupied bandwidth is defined as the width of the signal between two points, one below the carrier
center frequency and one above the carrier center frequency, outside of which all emissions are attenuated at
least 26 dB below the transmitter power.

352 TEST RESULTSWITH DDM H2 CONFIGURATION

The maximum occupied bandwidth on Tx0 was found to be:

320.6 kHz, measured on channel 661, f=1960 MHz in GM SK modulation,
310.6 kHz, measured on channel 661, f=1960 MHz in 8PSK modulation.

Figure: Sample plot for occupied bandwidth for TxO.

in GM SK modulation 8PSK modulation
Delta 1 T1] REL 10 kHz RF Att 10 dB
@ Delta 1 T11] RBU 10 kHz RF Attt 10 dB ®Rsf Lvl -0.28 dB VB 30 kHz
Ref Lvl 0.03 dB VBU 30 kHz 40 dBm 310.62124243 kHz SWUT 25 ms Unit dBm
40 dBm 320.6412B256 kHz SWHT 25 ms Unit dBm 40
0, 42.4 #B Offsgt
42 .4 B Of fsgt n
| A]

30) —
j”‘—Jl 29, ag rv\/\,\‘ e /f‘*’v"’x\\
20)
X r‘,\/‘/"\’ \ /’J \
/ 10)
1VIEMW \ 154
IEM | }f{ \ = —2 b3 <o 7\

—>D2 .1 dBr

-40 P <~ e AN
50 0)
_s0l -60

Center 1.86 BGHz 100 kHz~ Span 1 MHz Center 1.96 GHz 100 kHz Span 1 MHz
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The maximum occupied bandwidth on Tx1 was found to be;

320.6 kHz, measured on channel 661, f=1960 MHz in GMSK modulation,
314.6 kHz, measured on channel 661, f=1960 MHz in 8PSK modulation.

Figure: Sample plot for occupied bandwidth in Tx1

in GM SK modulation 8PSK modulation
Delta 1 [T1] RBUW 10 kHz RF Att 10 dB Delta 1 [T1] RBU 10 kHz RF Att 10 dB
Ref Lvl -0.15 dB VB 30 kHz ®Ref Lvl -0.24 dB VBU 30 kHz
40 dBn 320.64128256 kHz SHT 25 ms Unit dBn 40 dBn 314.62925852 kHz SUT 25 it dB
40,
42.4 §B Dffs¢t 42 .4 Sét
n 42.4 fB Of f= n
0T HE /J.«IM NET I E
= /ﬂ Z N
N : /
1VIEUW ) 1VIEM 154

—o2

—o02 p.3 dBn

1

\‘ -
1
L=

g
—]

4DM.&( .,,\M\‘ s T
-50)
80 y

Center 1.96 GHz 100 kHz Span 1 MHz Center 1.96 GHz 100 kHz~ Span 1 MHz

353 TEST RESULTSWITH TX FILTER (W/O H2) CONFIGURATION

The maximum occupied bandwidth on Tx2 was found to be:
316.6 kHz, measured on channel 661, f=1960 MHz in GMSK modulation,
314.6 kHz, measured on channel 661, f=1960 MHz in 8PSK modulation.

Figure : Sample plot for occupied bandwidth in Tx2

GM SK modulation 8PSK modulation
Delta 1 [T1] RBH 10 kHz  RF Att 10 dB Delta 1 (T1] RBU 10 KHz  RF Att 10 B
®Ref Lvl 0.11 dB VBU 30 kHz ®p5; Lvl 0.09 dB VBU 30 kHz
40 dBn 316.63326653 kHz SWT 25 ms Unit dBm 40 dBm 314.52925852 kHz SuT 25 ms Unit dBn

42.4 §iB Df fsgt n 42.4 §iB Offsgt n
_ ol 32.p dB T o1 31 dB
,f/' /’ \

TT T IA T ; T
3 \

15A INIEW o5 s 15A

\_\‘;
L]

Center 1.96 GHz 100 kHz~ Span 1 MHz Center 1.36 GHz 100 kHz, Span 1 MHz
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3.54 TEST PROCEDURE

The equipment was configured as shown in schematic 2.

Schematic2: Test configuration for Occupied bandwidth
10 MH=

- Att t -
NORTEL | eater Spectrum Analyser

BTS
L

PC + Software to
configure the BTS

The BTS was configured to transmit at maximum power (static level 0):
- for GMSK modulation, in mode GMSK no synchro,
- for 8PSK modulation, in mode logical PDCH, Type GPRS, coding MCS5.

The occupied bandwidth was measured by determining the bandwidth out of which all emissions are attenuated
at least 26 dB below the transmitter power.

The spectrum analyzer had the following settings:

Detector: Sample
Trace: Average
Resolution bandwidth: 10 kHz
Video bandwidth: 30kHz
Span: 1MHz
Reference Level Offset: Corrected to account for cable(s) and
attenuator losses
Level range: 100dB
Sweep time: 25ms

PE/BTS/DJD/021878 VO01.01/EN Approved 01/03/07 Page 13/72
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36. NAME OF TEST: SPURIOUSEMISSIONS AT ANTENNA
TERMINALS

3.6.1 FCCREQUIREMENTSLIMITS—FCC PART 24.238

@

(b)

©

(d)

On any frequency outside a licensee's frequency block, the power of any emission shall
be attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB.

Compliance with these provisions is based on the use of measurement instrumentation
employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at
least one percent of the emission bandwidth of the fundamental emission of the
transmitter may be employed. The emission bandwidth is defined as the width of the
signal between two points, one below the carrier center frequency and one above the
carrier center frequency, outside of which all emissions are attenuated at least 26 dB
below the transmitter power.

When measuring the emission limits, the nominal carrier frequency shall be adjusted as
close to the licensee's frequency block edges, both upper and lower, as the design
permits.

The measurements of emission power can be expressed in peak or average values,
provided they are expressed in the same parameters as the transmitter power.

PE/BTS/DJD/021878
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3.6.2 TEST RESULTSWITH DDM H2 CONFIGURATION

The reference level for spurious emissions at the antenna terminals is taken from the measured output
power (41 dBm = 12.6 Waitts).

Therefore the spurious emissions must be attenuated by at least 43 + 10*Log (12,6) =54 dB
The measured output power was 41 dBm therefore the limit is 41 — 54 = -13 dBm.
Spurious measurement is performed with the DDM H2 configuration.

The Nomina power at antenna connector: PD max =41 dBm.

Tx 0— Spurious emissionswith DDM H2 for GM SK modulation

Channel Power Spurious Limit (dB) Margin (dB)
emission level | emissions level
(dBm)
512 Pmax -16.51 -13 351
810 Pmax -15.19 -13 2.19

Tx 0— Spurious emissionswith the DDM H2 for 8PSK modulation

Channel Power Spurious Limit (dB) Margin (dB)
emission level | emissionslevel
(dBm)
512 Pmax -14.86 -13 1.86
810 Pmax -16.46 -13 3.46

Tx 1— Spurious emissions with theDDM H2 for GMSK modulation

Channel Power Spurious Limit (dB) Margin (dB)
emission level | emissionslevel
(dBm)
512 Pmax -16.22 -13 3.22
810 Pmax -15.61 -13 2.61

Tx 1— Spurious emissionswith theDDM H2 for 8PSK modulation

Channel Power Spurious Limit (dB) Margin (dB)
emission level | emissionslevel
(dBm)
512 Pmax -16.52 -13 352
810 Pmax -17.42 -13 4.42
PE/BTS/DJD/021878 VO01.01/EN Approved 01/03/07 Page 15/72
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Tx 0 Spuriousemissionswith DDM H2 configuration.

-1 MHz adjacent band (Channel 512, Pmax),

GMSK modulation

Marker 1 [T1] REL 2 kHz RF Att 10 dB
@Esf vl -16.51 dBm VB 10 kHz Mixer =20 dBm
20 dBa 1.92997395 GH=z SHT 280 ms Unit dBm
20
41.4 B Offsgt
| A ]
LN
10
0
10
Frgred 5| dBm 154
20 P
/ EXT
30 /
-40 /
-50
80 A MNNJM
5 —
_70
-80
Start 1.929 BHz 100 kHz .~ Stop 1.93 BHz
+1 MHz adjacent band (Channel 810, Pmax),
GMSK modulation
Marker 1 [T1] RBI 3 kHz RF Att 10 dB
@Erf vl 15.19 dBm VB 10 kHz Mixer 20 dBm
20 dBn 1.99002004 GHz SHT 280 ms Unit dBm
20)
1.4 B Offs
4 t n
LN
1L
D
-1
;i:ﬂjj dBm 154
20]
\ EXT
30|
-40|
. \m
W"\u«
-60 har SRTY
WMM
70)
_a0
Start 1.99 GHz 100 kHz Stop 1.991 BHz
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-1 MHz adjacent band (Channel 512, Pmax),
8PSK modulation

Marker 1 [T11] RBH 2 kHz RF Att 10 dB
Ref vl 16.74 dBm VB 10 kHz Mixer 20 dBm
20 dBr 1.92998798 GHz SWT 280 ms Unit dBm
20
41.4 §B Offsdt
[ A ]
LN
1L
D
=1
Frerew 5| JBm 154
20

)f EXT
20

0| fj‘r
50 A
—
_"Mﬂ

60 ) i

Lrnrner]

0
_a0

Start 1.929 GHz 100 kHz~ Stop 1.93 GHz

+1 MHz adjacent band (Channel 810, Pmax),
8PSK modulation

Marker 1 [T1] REK 3 kHz  RF Att 10 dB
Ref Lvl 16.90 dBm VB 10 kHz  Mixer 20 dBm
20 dBs 1.93000802 GHz SWT 280 ms Unit dBm
20
41.4 ¢B Offsgt
| A
LN
10
i

oy

L\ EXT
-20

i) \l\
. K"!-\,u\
e
- s e
aaade’s MUk TR

70
a0

Start 1.99 GHz 100 kHz Stop 1.991 GHz
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Tx 1—Spuriousemissionswith DDM H2 configuration

-1 MHz adjacent band (Channel 512, Pmax),
GMSK modulation

Marker 1 [T11] RBH 3 kHz RF Att 10 dB
Ref v] -16.22 dBm VBH 10 kHz Mixer -20 dBm
20 dBr 1.92998798 GHz SHT 280 ms Unit dBm
20
41.4 §iIB Offsgt
[ A ]
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1L
D
=1
FPerEwl 5| dBm 1154
20

50 ,/
MW”
-B0 J\WWJL.W | et
70
a0
Start 1.929 BHz 100 kHz - Stop 1.893 GHz
+1 MHz adjacent band (Channel 810, Pmax),
GMSK modulation
Marker 1 [T1] RBH 3 kHz RF Att 10 dB
@E;f vl -15.61 dBm VB 10 kHz Mixer -20 dBm
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FCC ID AB6BTS18IND )

-1 MHz adjacent band (Channel 512, Pmax),

8PSK modulation

Marker 1 [T1] RBH 3 kHz RF Att 10 dB
Ref vl -16.52 dBm VB 10 kHz Mixer =20 dBm
20 dBn 1.92958798 GHz SHT 280 ms Unit dBm
20,
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+1 MHz adjacent band (Channel 810, Pmax),
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Out-of-block emissions (Channel 810, Pmax),

Tx0 - DDM H2 configuration , 8PSK modulation

100 kHz — 50 MHz

Marker 1 [T1] REL 10 kHz RF Att 1D dB
Ref Lwvl -5B8.09 dBm VBW 30 kHz
10 dBEr 100.00000000 kHz SUT 1.25 s Unit dBm
. 1 B Offsgt
41.4 3 Offs
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20
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Start 100 kHz 4.39 MHz. Stop 50 MHz
RBW=10 kHz
Marker 1 [T1] REL 1 MHz RF Att 1D dB
Ref Lwvl -47.90 dBm VBW 1 MHz
10 dBr 33.60000000 MHz SHT 5 ms Unit dBm
0 1 B Offsgdt
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\ EXT
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Start 100 kHz 4.39 MHz. Stop 50 MHz

RBW=1 MHz (*)

(*) Note: spectrumline at 100 kHzisinternal DC spectrumline of analyzer

PE/BTS/DJD/021878 V01.01/EN Approved 01/03/07 Page 20/72



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

50 MHz - 500 MHz

Marker 1 [T1]

<§;>H=r vl -47.51 dBm

444 .0BB17635 MHz

REL
VBL
SWUT

1 MHz
1 MHz
76 mns

RF Att 10 db
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Stop 500 MHz
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1970.2 - 1974 MHz

Marker 1 [T1] REL 30 kHz RF Att 10 dB
Ref Lwvl -59.80 dBm VEBL 100 kHz
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1991 - 1994.8 MHz

Marker 1 [T1] RBL 1 MHz RF Att 10 dB
Ref Lwvl 35.38 dBm VB 3 MHz
10 dBm 1.89100762 GHz SHT 5 ms Unit dBm
0 A0.3 HB Of fsgt
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4—8 GHz
Marker 1 [T1] REL 1 MHz RF Att 10 dB
Ref Lwvl -36.42 dBm VB MHz
10 dBm 6.60521042 GHz SHT 23 ms Unit dBm
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a1 B Offsgt
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12-20 GHz

Marker 1 [T1] REL 1 MHz RF Att 10 dB
Ref Lvl -36.06 dBm VB 3 MHz

10 dBu 168.5B8917836 GHz SUT 46 ns Unit dBm
1o

41.4 fB Offsgt

0

-10

-20

1VIEW 154

EXT

-50

B0

_70

-80

-50

Start 12 BHz aon MHz - Stop 20 GHz

Test resultsfor Tx0 - DDM H2 configuration , 8PSK modulation

Frequency band L evel max. (dBm) Spec. (dBm) Margin (dB)
100 kHz — 50 MHz -47.9 -13 34.9
50 — 500 MHz -47.5 -13 345
500 — 1970.2MHz -45.8 -13 32.8
1970.2 — 1974 MHz -59.8 -13 46.8

1974 - 1975 MHz -70 -13 57

1991 — 1994.8 MHz -39.4 -13 26.4
1994.8 MHz — 4 GHz -38.6 -13 25.6
4—8 GHz -36.4 -13 234
8— 12 GHz -39.9 -13 26.9
12—-20GHz -36.1 -13 231
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363 TESTRESULTSWITHTX FILTER (W/O H2) CONFIGURATION

The reference level for spurious emissions at the antenna terminals is taken from the measured output
power (44.8 dBm = 30 Watts).

Therefore the spurious emissions must be attenuated by at least 43 + 10*Log(30) =57.8dB
The measured output power was 44.8 dBm therefore the limit is 44.8 — 57.8 = -13 dBm.

Spurious measurement is performed with the worst configuration with Duplexer coupling
The Nomina power at antenna connector: PD max =44.8 dBm.

The test compliance with DDM duplexer / TXF without H2 involves the compliance with DDM/ TxF
H2 (two input coupler with 3dB loss coupling associated with TxF/ duplexer).

Tx 2— Spurious emissions with the TxF w/o H2 for GM SK modulation

Channel Power Spurious Limit (dB) Margin (dB)
emission level | emissions level
(dBm)
512 Pmax-2 -15.07 -13 2.07
810 Pmax-2 -14.19 -13 1.19

Tx 2—Spurious emissions with the TxF w/o H2 for 8PSK modulation

Channel Power Spurious Limit (dB) Margin (dB)
emission level | emissions level
(dBm)
512 Pmax-2 -14.86 -13 1.86
810 Pmax-2 -16.46 -13 3.46
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Tx 2— Spurious emissions with the TXF w/o configuration

-1 MHz adjacent band (Channel 512, Pmax-2dB),
GMSK modulation

Marker 1 [T1] REW 3 kHz  RF Att 10 dB
Ref Lv] -15.07 dBm VBH 10 kHz Mixer -20 dBm
20 dBs 1.92958798 GHz SUT 280 ms Unit dBm
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+1 MHz adjacent band (Channel 810, Pmax-2dB),
GMSK modulation
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-1 MHz adjacent band (Channel 512, Pmax-2dB),
8PSK modulation

Marker 1 [T1] REH 3 kHz RF att 10 dB
®Pr-f vl 14 .86 dBm VBL 10 kH=z Mixer 20 dBm
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8PSK modulation
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Out-of-block emissions (Channel 810, Pmax),

Tx2 TxF w/o, GMSK modulation

100 kHz — 50 MHz

Marker 1 [T11] REW 10 kHz RF Att 10 dB
Ref Lvl -59.17 dBm VBW 30 kHz
10 dBr 100.00000000 kHz SHT 1.25 s Unit dBm
0 41.4 B Offsgt
X | A ]
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(*) Note: spectrumline at 100 kHzisinternal DC spectrum line of analyser
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50 MHz - 500 MHz

Marker 1 [T1] REL 1 MHz RF Att 10 dB
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1970.2 - 1974 MHz
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1991 - 1994.8 MHz
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Ref Lvl -37.04 dBm VB 3 MHz
10 dBi 1.99100762 GHz SHT 5 ms Unit dBm
e 40.3 §iB Offsdt
o) ] ffs
[ A
u]
10
01 —13] dBm
-20
1VIEUW 154
-30

L‘\.n.\_ EXT

[l A o Mt At | ROV ARNEE LR RN
-50
-B0
70
-80
-80
Start 1.931 BHz 3B0 kHz.~ Stop 1.93948 BHz
1994.8 MHz — 4 GHz
Marker 1 [T1] RBL 1 MHz RF Att 10 dB
Ref Lvl -31.72 dBm VB 3 MHz
10 dBr 2.97990782 GHz SHT 5.5 ms Unit dBm
10
41.4 ¢B Offsgt
A ]
[
10]
01 -13] dBm
20
1VIEMW 154
30|
EXT
-4D)
N R L v LSV IPV.N TN PVSSAWVIY RV TSN SRV P aias aiae LUN
-50|
B0)
_70l
—&0)
=
Start 1.9948 GHz 200.52 MHz~ Stap 4 GHz

PE/BTS/DJD/021878 V01.01/EN Approved 01/03/07 Page 32/72



GSM 18000 Indoor BTS Radio Test Report according to FCC Part 24 & FCC Part 22 (

FCC ID AB6BTS18IND )

4—-8 GHz
Marker 1 [T1] REW 1 MHz RF Att 10 dB
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12-20 GHz

Marker 1 [T1]
-35.72 dBm

18.57314629 GHz

REL
VB

SUT

1 MHz
3 MHz
4B ms

RF Att

Unit

db

dBm

41.4 B

of

Fogt

dBm

1VIEW

4

-5l

&0

_70

-80

=0

Start 12 BHz

&0d

MHz

Test resultsfor Tx2 TxF w/0, GMSK modulation

zr Stop 20 GHz

154

EXT

Frequency band L evel max. (dBm) Spec. (dBm) Margin (dB)
100 kHz — 50 MHz -45 -13 32
50 — 500 MHz -47.5 -13 345
500 - 1970.2MHz -43.1 -13 30.1
1970.2 — 1974 MHz -57 -13 44
1974 — 1975 MHz -69 -13 56
1991 — 1994.8 MHz -37 -13 24
1994.8 MHz — 4 GHz -31.7 -13 18.7
4—8 GHz -36.3 -13 233
8—12 GHz -40.2 -13 27.2
12— 20 GHz -35.7 -13 22.7
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3.64 TEST PROCEDURE

The equipment was configured as shown in schematic 3.

Schematic3 : Test configuration for spurious emissions at antennaterminals
10 MHz

=

e At t -
B enmater Spectrum Analyser

NORTEL
BTS

L

PC + Software to
configure the BTS

For adjacent channels emissions, the BTS nominal carrier frequency was adjusted to each block edge
channdl.

Channels 512 and 810 are those channels which are at the lower and upper edges of the PCS band
respectively.

The BTS was configured to transmit at maximum power (static level 0) or areduced power:
for GMSK modulation, in mode GM SK no synchro
for 8PSK modulation, in mode logical PDCH, Type GPRS, coding MCS5 .
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For these measurements, the resolution bandwidth of the spectrum analyzer was set to at least 1% of
the emission bandwidth. In this case the emission bandwidth measured was closed to 300 kHz.
Therefore, the resolution bandwidth was set to 3 kHz.

The spectrum analyzer had the following settings for adjacent band:

Resolution bandwidth: 3 kHz

Video bandwidth: 10 kHz

Span: 1 MHz

Reference Level Offseat: Corrected to account for cable(s),
filter and attenuator losses

Level range: 100 dB

Sweep time: Coupled

Detector Sample

Trace Average

Sweep count 200

For al other measurements the BTS carrier frequency was adjusted to Channel 810.
The spectrum analyzer had the following settings for out of block emissions.

Resolution bandwidth: 1 MHz
Video bandwidth: 1 MHz

The emissions were investigated up to the tenth harmonic of the fundamental emission (20 GHz).

The measured level of the emissions was recorded and compared to the -13 dBm limit.
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4. TEST REPORT —HPRM 60W GSM 850

4.1. INTRODUCTION
The following information is submitted for update of the type acceptance of a Broadband
GSM Base Station for Nortel Networks, in accordance with FCC Part 22, Subpart H and Part

2, Subpart J of the FCC Rules and Regulations. The measurement procedures werein
accordance with the requirements of Part 2.999.

42. TXRFCHAIN CONFIGURATION UNDER TESTS

Tests are performed on Radio Module HPRM 3T 850 (60W GMSK / 45W Edge)

Radio Module is equipped with three identical RF ways Tx0, Tx1, Tx2.
Each RF path includes a 60W Power amplifier.

The different RF ways can be coupled with a coupling module placed before antenna
connector.

Different types of coupling device are tested:

Tx Filter without H2 combiner ( TxF w/o H2)

Tx Filter with H2 combiner ( TxF H2)

DDM Duplexer without H2 combiner ( DDM w/o H2)
DDM with H2 combiner (DDM H2)

Tx Filter / DDM Duplexer (without H2) are the worst case for spurious level.
H2 combiner introduces additional 3dB losses
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43. MEASUREMENTSRESULTS

Table 1 isasummary of the measurement results for this update.

Table: Measurement Results Summary

FCC Measurement IC Limit Description Result
Specification Specification
RSS 128
Section
32184112 7.1 RF Power Output Complies
2.1047 7.2 Modulation characteristics Complies
2.1049 Occupied Bandwidth Complies
2218% 74,75 Spurious Emissions at Antenna Terminals Complies
[R3],[R4]
2.1055 81,82 Frequency Stability Externa Laboratory
Additiona report

Radio Tests are performed for the Edge channel of sub-band A”, A, B, A’, B’ in GMSK modulation
and 8PSK modulation.

CONCLUSION:
Power limitation to comply with Adjacent Band spurious at antenna connector:
Coupling System Power limitation System Power limitation
configuration GMSK modulation 8 PSK modulation
. Power Limitation : Power Limitation :
DDM( E'if’t'eefer Pmax — 6 dB = 41.3 dBm Pmax — 4 dB = 42.4 dBm
(W/oH2) Except Except
ARFCN 238,241 : Pmax ARFCN 238,241: Pmax
Power Limitation :
DDM H2 Pmax —2dB =42 dBm _
TXE H2 Except Pmax= 43 dBm
ARFCN 238, 241 : Pmax

For Edge Channd ARFCN 128, 131, 133, 181, 183, 231, 233, 251, power has to be reduced by 6dB

(GMSK) or 4dB (8PSK) in order to meet spurious emission requirement.

For Edge Channel ARFCN 238, 241, maximum power has allowed to meet spurious emission

requirement.
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44. RFPOWEROUTPUT

441 FCCREQUIREMENTS

4.3.1.1. FCC PART 22.913L

Base stations are limited to 1640 watts peak equivaent isotropicaly radiated
power (ei.r.p.) with an antenna height up to 300 meters HAAT. See 24.53 for
HAAT calculationmethod. 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 wetts.

Peak transmit power must be measured over any interva of continuous
transmission using instrumentation caibrated in terms of an rms-equivaent
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 asto
obtain a true peak measurement for the emission in question over the full
bandwidth of the channel.

4.4.2 TEST RESULTS

The following tables show the test results of BTS RF Output Power for GMSK and 8PSK

modulation

» HPRMB850 Tx0 + Tx Filter

GMSK M odulation:

Radio Frequency RF Output RF Output Maximum Rated Limit
Channel (MHz) Power (dBm) | Power (dBm) Power (dBm) (dBm)
TxF (w/o H2) TxF (H2)
128 869.2 46.9 43.6
131 869.8 47 43.7
133 870.2 47 43.7
181 879.8 47.2 43.9
183 880.2 472 439 Ar8Bo) 0
231 889.8 47.3 439
233 890.2 47.3 43.9
238 891.2 47.3 43.9
241 891.8 47.3 43.9
251 893.8 47.2 43.8
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8PSK M odulation:

Radio Frequency RF Output Power RF Output Maximum Rated Limit
Channel (MH2) (dBm) Power (dBm) Power (dBm) (dBm)
TxF (w/o H2) TxF (H2)

128 869.2 46.1 42.8
131 869.8 46.2 42.8
133 870.2 46.2 42.8
181 879.8 46.4 43.0
183 880.2 46.4 431 46.5dBm 50
231 889.8 463 429 (45W)
233 890.2 46.3 429 8 PSK
238 891.2 46.2 429
241 891.8 46.2 42.8
251 893.8 46.1 42.8
» HPRM850TX1+TXFILTER (w/oH2)
GMSK Modulation:
Radio Frequency RF Output [Maximum Rated| Limit
Channel (MH2) Power (dBm) | Power (dBm) (dBm)
TxF
128 869.2 47.0
478 (60W)
189 8314 47.3 GMSK 0
251 893.8 47.3
8PSK Modulation:
Radio Frequency RF Output [Maximum Rated| Limit
Channel (MH2) Power (dBm) | Power (dBm) (dBm)
TxF
128 869.2 46.1
46.5 (45 W)
189 881.4 46.4 8 PK S0
251 893.8 46.3
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> HPRMB850TX2+ DDM Diplexer ( w/o H2)

GMSK M odulation:

Radio Frequency RF Output [Maximum Rated| Limit
Channel (MH2) Power (dBm)| Power (dBm) (dBm)
DDM Dp

128 869.2 47.0

47,8 (60 W
189 881.4 472 Gﬁﬂ % ) S0
251 893.8 47.0

8PSK Modulation:

Radio Frequency RF Output [Maximum Rated| Limit
Channel (MH2) Power (dBm) | Power (dBm) (dBm)
DDM Dp

128 869.2 45.9

46.5 (45 W)
189 881.4 46.2 8 PK 50
251 893.8 46.0

4.4.3 TEST PROCEDURE

The equipment was configured as shown in schematic 1.

Schematic 1. Test configuration for RF Output Power

NORTEL BTS
Attenuator Power Meter

The BTS was configured to transmit at maximum power (static level 0):
- for GMSK modulation, in mode GMSK no synchro,
- for 8PSK modulation, in mode logica PDCH, Type GPRS, coding MCS5.

Measurements were made at frequencies which are the bottom and top of each of the licensed blocks.

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

Mode: Average
Reference Level Offset: Corrected to account for cable(s) and attenuator
losses
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45. OCCUPIED BANDWIDTH

451 FCCREQUIREMENTS - FCC PART 2.1049

The occupied bandwidth is defined as the width of the signal between two points, one below
the carrier center frequency and one above the carrier center frequency, outside of whichal
emissions are attenuated at least 26 dB below the transmitter power.

452 TEST RESULTS

» HPRMB850 TX0+ TXF

GM SK modulation 8PSK Modulation
@z wozw oL By T we mom
j By = Toakarf
/r,*' W\""v\\ '}u /./ﬁﬂ\\
: e | L/ \Q 154 ﬂﬁ_m J \ L1a
d / \ f \
A YW | A k .
7 \ 7 X
/ W N
AM,/ L s e
Coniar BA1. 4 MHz LDD kHz/ Span 1 MHz Center BH1.4 Hz U0 KkHz /7 Span L Hz
e

The maximum occupied bandwidth is 318 kHz for GMSK modulation
The maximum occupied bandwidth is 312 kHz for 8PSK modulation
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» HPRMS850TX1+ TxF

GM SK modulation 8PSK Modulation
B T mme mozm oL Buo " nme m oz
| s o | B 1
I J AR
IEEEVEEN EEEF/EE)
- / \\ - ‘ / 1
/\J AN wa f"‘f \m =
/ \ 7
| \ IV |
A Nl f N
Center BH1.4 Hz U0 KkHz /7 Span L Hz Center BH1.4 Hz 1OD kHz/ Span L Hz
|

The maximum occupied bandwidth is 322 kHz for GMSK modulation
The maximum occupied bandwidth is 314 kHz for 8PSK modulation

» HPRM850TX2+ DDM Dp

GMSK modulation 8PSK Modulation
B T mze m o o | [Pun Times ®oaw Lo
}1‘5.;&"" o }T-,;_;f:“* -
A LN £ ]\
| EEFEED RRVER
- / \ - il / 1
/‘J \’\ o f«f \J*‘ b
/ \ 7
) \ J 7 |
1 N -~ |
Center BH1.4 Hz U0 KkHz /7 Span L Hz Center BH1.4 Hz 1OD kHz/ Span L Hz
| - | S

The maximum occupied bandwidth is 318 kHz for GMSK modulation
The maximum occupied bandwidth is 314 kHz for 8PSK modulation
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4.5.3 TEST PROCEDURE
The equipment was configured as shown in schematic 2.

Schematic 2: Test configuration for occupied bandwidth
10 MHz

e

| At t -
B enator Spectrum Analyser

NORTEL

BTS
PC + Software to
configure the BTS

The BTS was configured to transmit at maximum power (Static Level 0). M easurements were made at
frequencies which were at the bottom and top of the transmit band.

The occupied bandwidth was measured by determining the bandwidth out of which al emissions are
attenuated at least 26 dB below the transmitter power.

The spectrum anayzer had the following settings:

Resolution bandwidth: 10 kHz

Video bandwidth: 30 kHz

Span: 1MHz

Reference level: 40 dBm

Reference Level Offsat: Corrected to account for cable(s) and attenuator
losses

Level range: 100 dB

Sweep time: 25ms
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46. SPURIOUSEMISSIONSAT ANTENNA TERMINALS

4.6.1 FCCREQUIREMENTS

(©)

(d)

(€)

(f)

On any frequency outside a licensee's frequency block, the power of any
emission shall be attenuated below the transmitter power (P) by at least 43 + 10
log (P) dB.

Compliance with these provisions is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 MHz or greater.
However, in the 1 MHz bands immediately outside and adjacent to the
frequency block a resolution bandwidth of at least one percent of the emission
bandwidth of the fundamental emission of the transmitter may be employed.
The emission bandwidth is defined as the width of the signa between two
points, one below the carrier center frequency and one above the carrier center
frequency, outside of which al emissions are attenuated at least 26 dB below
the transmitter power.

When measuring the emission limits, the nominal carrier frequency shal be
adjusted as close to the licensee's frequency block edges, both upper and lower,
as the design permits.

The measurements of emission power can be expressed in peak or average
values, provided they are expressed in the same parameters as the transmitter
power.

PCS/BTS/DJD/------
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4.6.2 TEST RESULTSWITH DDM DUPLEXER & TXF (W/0 H2)
CONFIGURATION

The reference level for spurious emissions at the antenna terminals is taken fromthe
measured output power (47.3dBm = 53.7 Watts).

Therefore the spurious emissions must be attenuated by at least 43 + 10*Log (53.7) = 60.3dB.
The measured output power was 47.3dBm; therefore the limit is 47.3 — 60.3 = -13dBm.

Spurious measurement is performed in the following coupling configuration with30W Power
amplifier and with duplexer.

The nominal GMSK power at antenna connector: Pcemsk diplexer max = 47.3dBm
The nominal 8PSK power at antenna connector: P8duplexer max = 46.4dBm

4.6.2.1 TxO0 Test Results: HPRM Tx0 + TxF (w/o H2)

Tables show the results for Spurious Emissions at Antenna Terminals.

Table: Test resultsfor GM SK Modulation

Spurious Emissions Level (dBm) Margin(dB)
Channel Power level | Power level | Power level
(Pmax) (Pmax-4) (Pmax-6)
A" 128 -13.31 031
131 -13.18 1.82
A 133 -13.82 0.82
181 -13.06 14.96 0.06
B 183 -13.4 0.4
231 -12.92 -14.65 1.65
A’ 233 -13.55 0.55
238 -28.12 15.12
B 241 -28.89 15.89
251 -12.91 -15.07 2.07
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Table: Test resultsfor 8PSK Modulation

Spurious Level Spurious Level M ar i
argin
Channel (dBm) (dBm) (dB)
Pmax Pmax -4dB

A 128 -14.94 1.94
131 -14.73 1.73
A 133 -14.28 1.28
181 -15.73 2.73
B 183 -13.93 0.93
231 -15.43 2.43
A’ 233 -13.53 0.53
238 -25.96 -25.96 12.96
B’ 241 -27.71 -27.71 14.71
251 -15.71 2.71

Table: Test resultsfor Out of block spurious emissions— Channel 189

Power Frequency MHz Spurious Emissions L evel (dBm)
(dB) GMSK M odulation
100 kHz - 50 MHz -35
50 MHz — 500 MHz -32
500 MHz — 880.2 MHz -29
882.6 MHz —1970.2 MHz -30
Pmax
1970.2 MHz — 1994.8 MHz -32
1994.8 MHz — 3 GHz -33
3 GHz - 10 GHz -45
10 GHz -20 GHz -44
Margin > 15dB
Power (dB)] Frequency MHz Spurious Emissions Level (dBm)
8PSK Modulation
100 kHz - 50 MHz -35
50 MHz — 500 MHz -33
500 MHz — 880.2 MHz -28
882.6 MHz -1970.2 MHz -31
Pmax
1970.2 MHz — 1994.8 MHz -33
1994.8 MHz — 3 GHz -32
3 GHz - 10 GHz -45
10 GHz -20 GHz -44
Margin > 15dB
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4.6.2.2 Tx1 Test Results: HPRM Tx1 + TxF (w/o H2)
Table: Test resultsfor GMSK M odulation
Spurious Emissions Level (dBm) Margin
(dB)
Channel | power level | Power leve Power level
(Pmax) (Pmax-4) (Pmax-6)
A" 128 -13.38 0.38
131 -12.41 -14.68 1.68
B 183 -12.79 -14.94 194
231 -12.6 -14.92 192
B’ 241 -28.04 15.04
251 -12.75 -15.02 2.02
Table: Test resultsfor 8PSK M odulation
Spurious | SpuriousLevel | Spurious Level Marain
Channel | Level (dBm) (dBm) (dBm) (ng)
Pmax Pmax-2 Pmax-4
A 128 -14.30 1.30
131 -13.45 -15.45 045
B 183 -13.62 0.62
231 -13.60 -15.60 0.60
B’ 241 -27.15 14.15
251 -13.25 2.25
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4.6.2.3 Tx2 Test Results: HPRM Tx2 + DDM Dp
Table: Test resultsfor GM SK Modulation
Spurious Emissions Level (dBm) Margin (dB)
Channel Power level Power lewl Power level
(Pmax) (Pmax-4) (Pmax-6)
A 128 -14.3 13
131 -13.75 0.75
B 183 -13.42 0.42
231 -13.20 0.2
B’ 241 -28.12 -28.12 15.12
251 -12.51 -14.45 1.45
Table: Test resultsfor 8PSK Modulation
SpuriousLevel |SpuriousLevel] SpuriousLevel
Channel (dBm) (dBm) (dBm) Margin (dB)
Pmax Pmax -2 Pmax-4
A’ 128 -14.9 1.9
131 -14.4 -16.4 14
B 183 -14.3 13
231 -13.7 -15.7 0.7
B’ 241 -27.14 14
251 -13.72 -15.72 0.7
Notes:

Figures show sample plots for the case when the transmitter TXO was respectively
tuned to edge channels in TX band for GMSK modulation and 8PSK modulation.

Figures show sample plots for frequency spans from 0 to 20 GHz with emission on
channel 189 at Pmax with TxF (w/o H2) module for GMSK Modulation on the transmitter
TXO.

Conclusion:

In GMSK modulation, the power has to be reduced by 6 dB (Pmax - 6dB) and in 8PSK
modulation, the power has to be reduced by 4 dB (Pmax - 4dB), for Edge Channel ARFCN
128, 131, 133, 181, 183, 231, 233, 251 in order to meet spurious emission requirement.

For Edge Channel ARFCN 238, 241, the maximum power (47dBm) is allowed to meet
the spurious emission requirements.
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Figure: In Band — Edge block channdl - 1 MHz adjacent band

GMSK MODULATION —TxF (w/o H2) confiquration
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Channel 183 (Pmax — 4dB) Channel 231 (Pmax — 6dB)
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Channel 241 (P Max) Channel 251 (Pmax —6 dB)
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Figure: In Band — Edge block channel - 1 M Hz adjacent band

8PSK MODULATION — TxF (w/o H2) configuration
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Figure: Out of block emissions (channel 189, Pmax) with TXF (w/o H2)

GM SK modulation
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Figure: Out of block emissions (channd 189, Pmax) with TxF (w/o H2)

8PSK modulation
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Band 3GHz—-10 GHz

Band 10 GHz —20 GHz
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46.3 TEST RESULTSWITH DDM H2 & TXF H2 CONFIGURATION

4.6.3.1

Spurious measurement is performed in the TxF H2 combiner coupling configuration
with HPRM 850 module.

The nomina GMSK power at antenna connector: P TxF H2 max = 44dBm.
The nominal 8PSK power at antenna connector: P TxF H2 max = 43dBm.

For TXO0 + TxF H2 configuration, spurious has been measured for channels which
have the worst results in Duplexer coupling.

Tx0 Test Results;

Tables show the results for Spurious Emissions for GMSK and 8PSK modulation at
Antenna Terminals.

Table: Test resultsfor GM SK Modulation TxF H2 combiner

Power emission] Spurious Emissions Limit Margin
Channel level Level (dBm) (dBm) (dB)
A 128 Pmax -2dB -15.74 -13 2.74
131 Pmax -2dB -14.62 -13 1.62
A 133 Pmax -2dB -15.25 -13 2.25
181 Pmax -2dB -14.69 -13 1.69
B 183 Pmax -2dB -15.00 -13 2
231 Pmax -2dB -14.25 -13 125
B’ 241 Pmax -31.67 -13 18.67
251 Pmax -2dB -14.49 -13 1.49
Table: Test results for 8PSK M odulation with TxFH2 combiner
Power emission] Spurious Emissions Limit Margin
Channel level Level (dBm) (dBm) (dB)
A 128 Pmax -14.02 -13 1.02
131 Pmax -14.79 -13 179
A 133 Pmax -14.29 -13 1.29
181 Pmax -14.90 -13 1.90
B 183 Pmax -14.43 -13 143
231 Pmax -15.61 -13 261
B’ 241 Pmax -30.35 -13 17.35
251 Pmax -15.24 -13 224
Notes:

Figures show sample plots for the case when the transmitter was respectively tuned to
edge channels in Tx band for GMSK and 8PSK modulation.
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Figure: 1 MHz adjacent band
GMSK MODULATION —Tx H2 configuration
Power limitation: Pmax —2 dB
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Figure 12: 1 MHz adjacent band

8PSK MODULATION — TxF H2 configuration
Power limitation: Pmax
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Conclusion:

For Edge Channel ARFCN 128, 131, 133, 181, 183, 231, 233, 251, in order to meet spurious
emission requirement, power has to be reduced by 2 dB in GMSK modulation and maximum
power is alowed in 8PSK, with DDM H2 & TxF H2 configuration.

For Edge Channel ARFCN 238, 241, the maximum power (GMSK: 44dBm) has allowed to
meet spurious emission requirement.
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4.6.3.2 TEST PROCEDURE
The equipment was configured as shown in schematic3.

Schematic3: Test configuration for spurious emissions at antenna terminals
10 MHz

=

N g Attenuator | gy
enator Spectrum Analyser

NORTEL
BTS

Y

PC + Software to
configure the BTS

For adjacent channels emissions, the BTS nominal carrier frequency was adjusted to each block edge
channdl.

Channels 128 and 251 are those channels which are at the lower and upper edges of the eGSM 850
band respectively.

The BTS was configured to transmit at maximum power (static level 0) or areduced power:
For GMSK modulation, in mode GMSK no synchro
For 8PSK modulation, in mode logical PDCH, Type GPRS, coding MCSb.

Initialy the transmitter was set to operate to maximum power. Then in case of out of limits, the power
has been decreased by 2 dB.

For these measurements, the resolution bandwidth was of the spectrum analyzer was set to at least 1%
of the emission bandwidth. In this case the emission bandwidth measured was closed to 300 kHz.
Therefore, the resolution bandwidth was set to 3 kHz.

The spectrum analyzer had the following settings for adjacent band:

Resolution bandwidth: 3 kHz

Video bandwidth: 10 kHz

Span: 1 MHz

Reference levd: 30dBm

Reference Level Offset: Corrected to account for cable(s), filter and attenuator
losses

Level range: 100 dB

Sweep time: Coupled

Detector: Sample

Trace: Average

Sweep count: 200

The spectrum analyzer had the following settings for out of block emissions.
Resolution bandwidth: 1 MHz
Video bandwidth: 1 MHz

The emissions were investigated up to the twentieth harmonic of the fundamental emission (20 GHz).

The measured level of the emissions was recorded and compared to the -13 dBm limit.
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5. ABBREVIATIONSAND DEFINITIONS

5.1. ABBREVIATIONS

RM
BCF
BTS
DDM
GSM
GPRS
EDGE
PDTCH
PA
e-SCPA
HePA
LNA
OoMC
TCU
MSC
RF

Tx

TxF

Radio Module

Base Common Function

Base Transceiving Station

Dud Diplexer Module

Global System for Mobile Communications
General Packet Radio Service
Enhanced Data for GSM Evolution
Packet Data Logical Channel
Power Amplifier

EDGE Single Carrier PA

Edge High Power Amplifier

Low Noise Amplifier

Operation and Maintenance Center
Trans-Coding Unit

Mobile Switching Center

Radio Frequency

Transmitter

Emission Filter
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5.2. DEFINITIONS

> PCS1900 Frequency Band and Channels

B M T
PCS 1900 C512 C661 C810
F Tx (MH2) 1930.2 1960 1989.8
FRx (MH2) 1850.2 1880 1909.8

For 512 < n <810
Fre(n) = 1850.2 + 0.2*(n-512)
FTx(n) :FRx(n)+80

IF frequencies on Radio Board: For Tx path 299 MHz

For Rxpath 211 MHz
Clock frequency on the Radio Board 13MHz created from 4.096MHz coming from the
Digital board.

> GSM 850 Frequency Band and Channels

B M T
GSM 850 C128 C189 C251
F Tx (MH2) 869.2 881.4 893.8
F Rx(MH2) 824.2 836.4 848.8

For 128 < n <251
Fre(n) = 824.2+0.2*(n128)
TTX(I’]) :FRX(n)+45

IF frequencies on Radio Board: For Tx path 133 MHz
For Rxpath 71 MHz

Clock frequency on the Radio Board 13MHz created from 4.096MHz coming from the
Digita board.
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6. MEASUREMENT EQUIPMENT LIST

List of al of the measurement equipment used in this report.

Equipment description M anufactur er M odel Serial No. V/A date
Power Meter Giga-tronics 8542C 393733 21/11/08
Spectrum Analyser Rohde & FSEM30 64680 13/11/08
Schwarz
Synthesized Signal Generator, Hewlett Packard 8664A 375088 11/07/07
0.1— 3000Mhz
20 dB attenuator 100 W Spinner 24400
10 dB attenuator 100 W Spinner 22476

1. UPDATED EQUIPMENT LIST UNDER TEST

Softwar e Compatibility :

BTSload & Modules softwar e version

Load BTS: v15f1e01 (CDI117235)

ICM/ABM/RICAM: v15f101 (CDI117166)
RM : v15e403 (CDI117006)

Pl softwaretools:

TIL COAM: v15e402
WINTOOL.: v04b4e10
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I nter connect Digital board

HARDWARE EQUIPEMENT UNDER TEST

Description Hardware code Comment
I nter connect board

L ogical board
NTNOZGAA
IFMO - IFM 1 NTNO25AF
NTNOZ3AA
ICMO - ICM 1 NTNO23AF
NTNO29AA
ABM 0— ABM 1 NTNO29AA
RICAM NTNO2AAA

GSM 1900 Radio Modules used with 30W Power Amplifier configur ation

Radio modules PCS1900

RM 30W PCS1900 NTNO50PM
PCS1900 Coupling module
NTNOG3AA DDM 1900 W/VSWR_W/HYBRIDS
PCS1900 DDM H2 NTNOB3AM DDM 1900 W/O VSWR W/HYBRIDS
NTNOG3BA DDM 1900 W/VSWR _W/O HYBRIDS
PCS1900 DDM NTNO63BM DDM 1900 W/O VSWR W/O HYBRIDS
<F o NTNOGAAA TX FILTER 1900 W/VSWR W/HY B
NTNOBAAM TX FILTER 1900 W/O VSWR W/HY B
XF o NTNOGABA TX FILTER 1900 W/VSWR W/O HYB
NTNO64BM TX FILTER 1900 W/O VSWR W/OHYB

Power limitation to comply to Adjacent Band spurious at antenna connector

Coupling
configuration

Sysem Power limitation

GMSK modulation

System Power limitation

8 PSK modulation

DDM Duplexer

(without H2)

Power Limitation :
Tx Filter Pmax —2dB = 425 dBm

Power Limitation :
Pmax —2dB = 42 dBm

DDM H2 Pmax = 41 dBm Pmax = 405 dBm
Tx Filter H2
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GSM 850 Radio Modules used with 60W Power Amplifier configur ation

Description Hardwar e code Serial Number Comment
Radio Modules GSM 850
HPRM 3T 60W NTNO50JA D1 CDN200651002 Radio Module 850Mhz
GSM 850 (GMSK 60W / 8PSK 45W )
Full Band coupling ( Tx Band 869-894 MHZz)
DDM 850 H2 NTNO63HA D1 FICT02002064 With TOS meter
NTNO63HM D1 FICT02002064 With out TOS meter
DDM 850 NTNO63JA D1 FICT02002064 With TOS meter
NTNO063JM D1 FICT02002064 With out TOS meter
Tx Filter 850 NTNO64HA D1 FICT02001XL4 With TOS meter
H2 NTNO64HM D1 FICT02001XL4 Without TOS meter
Tx Filter 850 NTNO64JA D1 FICT02001XL4 With TOS meter
NTNO64IM D1 FICT02001X L4 Without TOS meter

Power limitation to comply with Adjacent Band spurious at antenna connector:

Coupling
configuration

System Power limitation
GMSK modulation

System Power limitation
8 PSK modulation

Power Limitation :

Power Limitation :

DD¥X Ei'l'i"e‘fxer Pmax — 6 dB = 41.3 dBm Pmax — 4 dB = 42.4 dBm
(W/oH2) Except Except
ARFCN 238,241 : Pmax ARFCN 238,241: Pmax
Power Limitation :
DDM H2 Pmax —2dB =42 dBm _
TXE H2 Pmax= 43 dBm

Except
ARFCN 238, 241 : Pmax

For Edge Channel ARFCN 128, 131, 133, 181, 183, 231, 233, 251, power has to be reduced
by 6dB (GM SK) or 4dB (8PSK) in order to meet spurious emission regquirement.

For Edge Channel ARFCN 238, 241, maximum power has allowed to meet spurious

emission requirement.
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