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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the Radio Frequency (RF) test methods and conformance requirements for GSM 400,
GSM 900 and DCS 1800, PCS 1900, GSM 850, MXM 850 and MXM 1900 Base Station Systems (BSS)s. These have
been derived from, and are consistent with, the core GSM specifications specified in the requirements reference
subclause of each test with the exception that requirements expressed as a reference to regulatory documents (e.g. FCC)
have not been included in the present document.

The present document is applicable to BSS meeting the requirements of either GSM Phase 2 or GSM Phase 2+. Unless
otherwise stated, all tests are applicable to BSS meeting Phase 2 and/or Phase 2+ GSM requirements, because the
requirements of the Phase 2 and Phase 2+ core GSM specifications which are referenced in the test are consistent. Most
differences between Phase 2 and Phase 2+ requirements represent Phase 2+ features which are optional for the BSSto
support.

For each test, two conformance requirements are specified:
- essential conformance requirements,
- complete conformance requirements.
Essential conformance requirements are those which are required:
a) to ensure compatibility between the radio channelsin the same cell;
b) to ensure compatibility between cells, both co-ordinated and unco-ordinated;
c) to ensure compatibility with existing systems in the same or adjacent frequency bands;
d) to verify theimportant aspects of the transmission quality of the system.

Essential conformance requirements are sufficient to verify the performance of the equipment for radio type approval
purposes, in countries where thisis applicable. For GSM 850, MXM 850, PCS 1900 and MXM 1900 only the complete
conformance requirements are applicable.

Complete conformance requirements may be tested to verify all aspects of the performance of aBSS. These
requirements are intended to be used by manufacturers and operators to allow conformance and acceptance testing to be
performed in a consistent manner; the tests to be performed should be agreed between the parties.

In some tests there are separate requirements for micro-BTS and BTS. If there is no separate requirement for a
micro-BTS, the requirements for the BTS apply to amicro-BTS.

In the present document, the reference point for RF connections (except for the measurement of mean transmitted RF
carrier power) is the antenna connector, as defined by the manufacturer. The present document does not apply to
repeaters or RF devices which may be connected to an antenna connector of a BSS, except as specified in

subclause 4.10.

NOTE: The present document contains both essential conformance requirements and compl ete conformance
regquirements. Essential conformance requirements are those requirements which may be deemed
sufficient for radio type approval purposes, complete conformance requirements cover all conformance

aspects.
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2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

« References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

* For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 01.04: "Digital cellular telecommunications system (Phase 2+); Abbreviations and
acronyms'.
[2] GSM 04.22: "Digital cellular telecommunications system (Phase 2+); Radio Link Protocol (RLP)

for data and telematic services on the Mobile Station - Base Station System (MS - BSS) interface
and the Base Station System - Mobile-services Switching Centre (BSS - MSC) interface”.

[3] GSM 05.01: "Digital cellular telecommunications system (Phase 2); Physical layer on the radio
path; General description".

[4] GSM 05.02 (ETS 300 574): "Digita cellular telecommunications system (Phase 2); Multiplexing
and multiple access on the radio path”.

[5] GSM 05.03 (ETS 300 575): "Digital cellular telecommunications system (Phase 2); Channel
coding".

[6] GSM 05.04 (ETS 300 576): "Digital cellular telecommunications system (Phase 2); Modulation”.

[7] GSM 05.05 (ETS 300 577): "Digita cellular telecommunications system (Phase 2); Radio

transmission and reception”.

[8] GSM 05.08 (ETS 300 578): "Digital cellular telecommunications system (Phase 2); Radio
subsystem link control".

[9] GSM 05.10 (ETS 300 579): "Digita cellular telecommunications system (Phase 2); Radio
subsystem synchronization”.

[10] 3GPP TS 08.20: "Digita cellular telecommunications system (Phase 2); Rate adaption on the Base
Station System - Mobile-services Switching Centre (BSS - MSC) interface”.

[11] ETSI EN 300 019-1: "Equipment Engineering (EE); Environmental conditions and environmental
tests for telecommuni cations equipment Part 1-0: Classification of environmental conditions
Introduction".

[12] |EC 60068-2: "Basic environmental testing procedures; Part 2: Tests'.

[13] IEC 721: "Classification of environmental conditions'.

[14] ETSI ETR 027: "Radio and Equipment Systems, methods of measurement for mobile radio
equipment".

[15] ETSI ETR 028: "Radio and Equipment Systems; Uncertainties in the measurement of mobile radio
equipment characteristics'.

[16] ITU-R Rec. SM.329-7: " Spurious emissions"

[17] 3GPP TS 04.22: "Digital cellular telecommunications system (Phase 2); Radio Link Protocol

(RLP) for data and telematic services on the Mobile Station - Base Station System (MS - BSS)
interface and the Base Station System - Mobile-services Switching Centre (BSS - MSC) interface”.
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[18] 3GPP TS 05.01: "Digita cellular telecommunications system (Phase 2+); Physical layer on the
radio path; General description™.
[19] 3GPP TS 05.02 (EN 300 908): "Digital cellular telecommunications system (Phase 2+);
Multiplexing and multiple access on the radio path".
[20] 3GPP TS 05.03: "Digita cellular telecommunications system (Phase 2+); Channel coding”.
[21] 3GPP TS 05.04: "Digital cellular telecommunications system (Phase 2+); Modulation".
[22] 3GPP TS 05.05: "Digital cellular telecommunications system (Phase 2+); Radio transmission and
reception”.
[23] 3GPP TS 05.08: "Digital cellular telecommunications system (Phase 2+); Radio subsystem link
control".
[24] 3GPP TS 05.10: "Digital cellular telecommunications system (Phase 2+); Radio subsystem
synchronization”.
[25] TIA/EIA-136-C: “TDMA Third Generation Wireless'.
3 Definitions, abbreviations, frequency bands and
channels

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply.
8-PSK: modulation type as defined GSM 05.04 [21] clause 3.

Carrier Frequency: centre of the ARFCN under test.

GM SK: modulation type as defined by GSM 05.04 [21] clause 2.

GSM: unless otherwise specified, references to GSM include GSM 400, GSM 850, GSM 900, DCS1800, PCS 1900,
MXM 850 and MXM 1900.

BSS: in the present document, the term BSS (or base station subsystem) appliesto both aBTS and integrated BSS. If a
separate BSC is required to perform testson a BTS, the BSC may be regarded as test equipment and the environmental
conditions of the BSC need not be controlled.

pico-BTS: asdefined in GSM 05.05 [22]). In the present document, this also includes a BSS which incorporates a
pico-BTS.

micro-BTS: asdefined in GSM 05.05 [7] and [22]). In the present document, this also includes a BSS which
incorporatesamicro-BTS.

M XM : mixed Mode system. Mixed-mode is defined as a network that deploys both 30 kHz RF carriers and 200 kHz
RF carriers in geographic regions where the Federal Communications Commission (FCC) or similar regulations are
applied. In the present document MXM 850 and MXM 1900 are defined.

normal BTS: any BTS or BSS as defined by GSM 05.05 (EN 300 910) [22] which is not amicro-BTS or Pico-BTS.
BSSTE: base Station System Test Equipment; see annex B.

manufacturer: in the present document, areference to a manufacturer shall also apply to an agent of the manufacturer.
P-GSM: primary GSM 900 band.

E-GSM: extended GSM 900 band (includes P-GSM band).

R-GSM: Railways GSM 900 band (includes P-GSM band and E-GSM band).
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GSM 400: unless otherwise specified, references to GSM 400 include GSM 450 and GSM 480 band.

Relevant TX band (or relevant transmit band): transmit band defined in subclause 3.3.1 for the frequency band of
BTS declared by the manufacturer.

Relevant RX band (or relevant receive band): receive band defined in subclause 3.3.1 for the frequency band of BTS
declared by the manufacturer.

Operating band: transmit and receive operating bands together comprise the frequency band supported by the BSS;
(see subclause 4.2).

Circuit switched logical channels: all the standard GSM logical channels, including traffic channels (TCH), common
control channels (RACH) and dedicated control channels (SDCCH, SACCH).

Packet switched logical channels: al the General Packet Radio Services (GPRS) packet data logical channels,
including packet traffic channels (PDTCH and PACCH) and packet common control channels (PRACH).

GPRS: any subset of the packet traffic channels PDTCH/CS-1 to CS-4 and related control channels.
EGPRS: any subset of the packet traffic channels PDTCH/MCS-1 to MCS-9 and related control channels.
ECSD: any subset of the E-TCH traffic channels and related control channels.

3.2 Abbreviations

Unless otherwise stated, abbreviations used in the present document shall have the meaning given in GSM 01.04
(ETR 350) [1].

B "Bottom"; the lowest frequency on which atest is performed
M "Middle"; afrequency in the middle portion of the operating band of the BSS on which atestis
performed
T "Top"; the highest frequency on which atest is performed
3.3 Frequency bands and channels
3.3.1 Frequency bands

The frequency bands for the Base Station System are given in table 1.

Table 1: Frequency bands for GSM Base Station Systems

TX: RX:

P-GSM900 935 MHz to 960 MHz 890 MHz to 915 MHz
DCS1800 1 805 MHz tol 880 MHz 1710 MHz to 1 785 MHz
E-GSM900 925 MHz to 960 MHz 880 MHz to 915 MHz
R-GSM900 921 MHz to 960 MHz 876 MHz to 915 MHz
GSM 450 460,4 MHz to 467,6 MHz 450,4 MHz to 457,6 MHz
GSM 480 488,8 MHz to 496 MHz 478.8 MHz to 486 MHz
GSM 850 and MXM 850 869 MHz to 894 MHz 824 MHz to 849 MHz
PCS 1900 and MXM 1900 1 930 MHz to 1 990 MHz 1850 MHz to 1 910 MHz

NOTE: Itisup tothe operator to choose any subset of these bands (or the complete band) on alocation basis
within a frequency band assigned to the operator by the authority responsible for frequency management
issues.

3.3.2 Channels and channel numbering

The channel numbers (ARFCN) for the carrier frequencies (RF channels) within the frequency bands defined above (as
defined in GSM 05.05 (EN 300 910) [22]), are given in table 2. FI(n) is the frequency of the centre of the RF channel n

in the lower band (=RX) and Fu(n) the corresponding frequency in the upper band (=T X).
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Table 2: Channel Numbering: Frequencies are in MHz

P-GSM900 FI(n)=890+0,2*n 1<=n<=124 Fu(n)=FI(n)+45
E-GSM900 FI(n)=890+0,2*n 0 <=n<=124 Fu(n)=FI(n)+45
FI(n)=890+0,2*(n-1 024) 975<=n<=1023
R-GSM900 FI(n)=890+0,2*n 0 <=n<=124 Fu(n)=FI(n)+45
FI(n)=890+0,2*(n-1 024) 955<=n<=1023
DCS1800 FI(n)=1 710,2+0,2*(n-512) 512<=n<=885 Fu(n)=Fl(n)+95
PCS 1900 and FI(n) = 1 850,2 + 0,2*(n-512) 512< n< 810 Fu(n) = FI(n) + 80
MXM 1900
GSM 450 FI(n) = 450,6 + 0,2%(n-259) 259 < n< 293 Fu(n) = FI(n) + 10
GSM 480 FI(n) = 479 + 0,2*(n-306) 306 < n< 340 Fu(n) = FI(n) + 10
GSM 850 and MXM 850 FI(n) = 824,2 + 0,2*(n-128) 128 <n <251 Fu(n) = FI(n) + 45
4 General test conditions and declarations

The requirements of this clause apply to all testsin the present document, when applicable.

The general conditions during the tests should be according to the relevant parts of ETR 027 [14] (methods of
measurement for mobile radio equipment) with the exceptions and additions defined in the individual tests.

Many of the testsin the present document measure a parameter relative to avalue which is not fully specified in the
GSM specifications. For these tests, the conformance requirement is determined relative to a nominal value specified by
the manufacturer.

Certain functions of aBTS are optional in the GSM specifications.

When specified in atest, the manufacturer shall declare the nominal value of a parameter, or whether an optionis
supported.

4.1 Output power and determination of power class

The manufacturer shall declare the rated maximum power per TRX for each supported modulation. For a micro or
pico-BTS, this shall be specified at the antenna connector. For anormal BTS, it shall be stated whether thisis specified
at the input to the combiner or at the antenna connector of the BSS.

For amicro-BTS, the class of the micro-BTS shall be determined from the declared maximum power, according to
table 3. Where applicable, the manufacturer shall declare whether the BT S meets the requirements of a micro or pico-
BTS.

For a BTS supporting 8-PSK, the manufacturer shall declare the maximum output power capability for GMSK and 8-

PSK modulation. The TRX power class, the class of amicro-BTS or apico-BTS is defined by the highest output power
capability for either modulation.

Table 3: Micro and pico-BTS Power Classes

TRX power class GSM 900, GSM 850 and MXM 850
micro and pico-BTS Maximum

output power

DCS1800, PCS 1900 and MXM 1900
micro and pico-BTS Maximum
output power

M1 (>19)-24 dBm (>27)-32 dBm
M2 (>14)-19 dBm (>22)-27 dBm
M3 (>9)-14 dBm (>17)-22 dBm
P1 (>13)-20 dBm (>16)-23 dBm

NOTE: For anorma BTS, the TRX power class can be determined from the manufacturers declared output
power per TRX measured at the input to the combiner, according to the tables of TRX power classesin
EN 300 910 [22]. The test requirements for anormal BTS do not vary in this[EN] with TRX power
classes. The definition of TRX power class only relates to the declared power per TRX and does not

impose any requirement on the measured output power of the BTS.
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4.2 Specified frequency range

The manufacturer shall declare:

- which of the frequency bands defined in subclause 3.3.1 are supported by the BSS; a BSS may support
DCS 1800, GSM 450, GSM 480, PCS 1900, MXM 1900, GSM 850, MXM 850 and one of the GSM 900 bands,
but shall not be defined as supporting more than one of the GSM 900 bands;

- the frequency range within the above frequency band(s) supported by the BSS; This frequency range comprises
the transmit and receive operating bands.

Many testsin the present document are performed with appropriate frequencies in the bottom, middle and top of the
operating frequency band of the BTS. These are denoted as RF channels B (bottom), M (middie) and T (top).

When atest is performed by atest laboratory, the ARFCNs to be used for RF channels B, M and T shall be specified by
the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

When atest is performed by a manufacturer, the ARFCNs to be used for RF channels B, M and T may be specified by
an operator.

4.3 Frequency hopping

The Manufacturer shall declare whether the BSS supports Slow Frequency Hopping (SFH) and if yes, which basic
implementation or implementations is supported. If SFH is supported the BSS shall be able to switch to any frequency
in its operating band on atime sot per time slot basis.

Two basic implementations of SFH are possible;

a) baseband frequency hopping: frequency hopping is done by multiplexing the data of the logical channelsto
different TRXs according to the hopping scheme. The TRXs are fixed tuned to a dedicated ARFCN;

b) synthesizer frequency hopping: frequency hopping is done by tuning the TRX on atimeslot per timeslot basis.
The logical channels are dedicated to a hopping TRX.

The detailed description of the frequency hopping scheme is described in GSM 05.02 (ETS 300 908) [4].

4.4 RF power control

RF power control functions ("dynamic power control") may optionally be implemented in GSM Base Station Systems

according to GSM 05.08 (EN 300 911) [8] as an operator choice. If implemented, the BSS shall be able to hop between
any defined power level on atime slot per time slot basis. The manufacturer shall declare how many static power steps

and how many dynamic steps are supported by the BSS. The number of static power steps and the total number of
power control steps may be different for GMSK and 8-PSK.

4.5 Downlink discontinuous transmission (DTX)
Downlink discontinuous transmission (DTX), as defined in the GSM 06-series of specifications for full-rate speech
channelsand in GSM 04.22 (ETS 300 946) [2] and GSM 08.20 [10] for non-transparent data, may optionally be

implemented in the downlink BSS (transmitter) as an operator choice. All requirements in the present document, unless
otherwise stated, apply whether downlink DTX is used or not.

4.6 Test environments

For each test in the present document, the environmental conditions under which the BSSisto be tested are defined:

46.1 Normal test environment

When a normal test environment is specified for atest, the test should be performed under any combination of
conditions between the minimum and maximum limits stated in table 4.
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Table 4: Limits of conditions for Normal Test Environment

Condition Minimum Maximum
Barometric pressure 86 kPa 106 kPa
Temperature 15°C 30°C
Relative Humidity 20 % 85 %
Power supply Nominal, as declared by the manufacturer
Vibration Negligible

The ranges of barometric pressure, temperature and humidity represent the maximum variation expected in the
uncontrolled environment of atest Iaboratory. If it isnot possible to maintain these parameters within the specified
limits, the actual values shall be recorded in the test report.

NOTE: Thismay, for instance, be the case for measurements of radiated emissions performed on an open field
test site.

4.6.2 Extreme test environment
The manufacturer shall declare one of the following:

a) the equipment class for the equipment under test, as defined in ETS 300 019-1-3 , (Equipment Engineering (EE);
Environmental conditions and environmental test for tel ecommunications equipment, Part 1-3: Classification of
environmental conditions, Stationary use at weather protected locations);

b) the equipment class for the equipment under test, as defined in ETS 300 019-1-4 , (Equipment Engineering (EE);
Environmental conditions and environmental test for telecommunications equipment, Part 1-4: Classification of
environmental conditions, Stationary use at hon-weather protected locations);

c) for equipment that does not comply to an ETS 300 019-1 [11] class, the relevant classes from |EC 721 [13]
documentation for Temperature, Humidity and Vibration shall be declared.

NOTE: Reduced functionality for conditionsthat fall out side of the standard operational conditions are not tested
in the present document. These may be stated and tested separately.
4.6.2.1 Extreme temperature

When an extreme temperature test environment is specified for atest, the test shall be performed at the standard
minimum and maximum operating temperatures defined by the manufacturer's declaration for the equipment under test.

Minimum temperature:

- Thetest shal be performed with the environmental test equipment and methods of inducing the required
environmental phenomenainto the equipment, conforming to the test procedure of 1EC 60068-2-1[12] ,
Environmental Testing, Part 2: Tests - Tests A: Cold. The equipment shall be maintained at the stabilized
condition for the duration of the test sequence.

Maximum temperature:

- Thetest shall be performed with the environmental test equipment and methods of inducing the required
environmental phenomenain to the equipment, conforming to the test procedure of IEC 60068-2-2 [12]
(Environmental Testing, Part 2: Tests - Tests Bd Dry heat). The equipment shall be maintained at the stabilized
condition for the duration of the test sequence.

NOTE: Itisrecommended that the equipment is made fully operational prior to the equipment being taken to its
lower operating temperature.
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46.3 Vibration

When vibration conditions are specified for atest, the test shall be performed while the equipment is subjected to a
vibration sequence as defined by the manufacturers declaration for the equipment under test. This shall use the
environmental test equipment and methods of inducing the required environmental phenomenain to the equipment,
conforming to the test procedure of |EC 60068-2-6 [12], Environmental Testing, Part 2: Tests - Test Fc and guidance:
Vibration (Sinusoidal) or IEC 60068-2-64 [12], Test Fh: Vibration broad-band random (digital control) and guidance.
Other environmental conditions shall be within the ranges specified in subclause 4.6.1, Normal test environment.

NOTE: The higher levels of vibration may induce undue physical stressin to equipment after a prolonged series
of tests. The testing body should only vibrate the equipment during the RF measurement process.

4.6.4 Power supply

When extreme power supply conditions are specified for atest, the test shall be performed at the standard upper and
lower limits of operating voltage defined by the manufacturer's declaration for the equipment under test.

Upper voltage limit

The egquipment shall be supplied with a voltage equal to the upper limit declared by the manufacturer (as measured at
the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum
temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 68-2-1 [12] Test
Ab/Ad: Cold and IEC 60068-2-2 [12] Test Bb/Bd: Dry Heat.

Lower voltage limit

The equipment shall be supplied with a voltage equal to the lower limit declared by the manufacturer (as measured at
the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum
temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60068-2-1 [12]
Test Ab/Ad: Cold and |EC 60068-2-2 [12] Test Bb/Bd: Dry Heat.

4.7 Acceptable uncertainty of measurement equipment

The maximum acceptable uncertainty of measurement equipment is specified separately for each test, where
appropriate. The measurement equipment shall enable the stimulus signalsin the test case to be adjusted to within the
specified tolerance, and the conformance requirement to be measured with an uncertainty not exceeding the specified
values. All tolerances and uncertainties are absol ute val ues, unless otherwise stated.

For the test methods, according to the present document, the measurement uncertainty figures shall be calculated in
accordance with ETR 028 [15] and shall correspond to an expansion factor (coverage factor) k = 1,96 or k = 2 (which
provide confidence levels of respectively 95% and 95,45% in the case where the distributions characterising the actual
measurement uncertainties are normal (Gaussian).

Subclause 4.6, Test environments:

Pressure 5 kPa
Temperature +2 degrees
Relative Humidity 5%

DC Voltage +1,0%
AC Voltage +1.5%
Vibration 10%
Vibration frequency 0,1 Hz

The above values shall apply unless the test environment is controlled and the specification for the control
of the test environment specifies the uncertainty for the parameter.
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Transmitter
Subclause 6.2, Modulation accuracy:
Conformance requirement:
Frequency, GMSK 10 Hz
+ 5Hz for GSM 400
Phase 1,5 degreerms
5 degrees peak
EVM -(0,75 + 0,025RMS_EVM) —+(0,75 + 0,025RMV_EVM) % RMS

+ 4 % for individual measurement samples

Origin Offset suppression +1,5dB

Frequency, 8-PSK + 16 Hz

NOTE 1. Thevaue of the RMS EVM specification is afunction of the value of RMS_EVM being measured. The
asymmetric specification results from the RM'S EVM minimisation method used for parameter estimation
(see GSM 05.05, Annex G). This method of measurement for RMS EVM always produces a result that is
lower than the actual value of RMS EVM.

NOTE 2: Thevaue for individua EVM samples assumes a Rayleigh distribution of measurement errors. It
represents the maximum 95™ percentile val ue test equipment should return when measuring a signal

without error.

Subclause 6.3, Mean transmitted RF carrier power:

Conformance requirement:

RF power, for static power step 0

+1,0dB

Relative RF Power, for other power steps +0,7 dB

Subclause 6.4, Transmitted RF carrier power versus time:

Conformance requirement

RF power (0 dB reference)

+1,0dB

RF power relative to O dB reference +10dB

Subclause 6.5.1, Spectrum due to modulation and wideband noise:

Conformance requirement

RF power (absolute limit values)

+1,0dB

NOTE 1: This may require calibration of the power levels corresponding to the limit values.

Relative RF power:

Offset from carrier, MHz Power difference, dB Uncertainty of relative power, dB
of 0.1 MHz All +0,5dB
0.1 MHz < &f 1.8 MHz <50 dB +0,7 dB
0.1 MHz < &f <1.8 MHz >50 dB +1,5dB
> 1.8 MHz All +2,0 dB

Subclause 6.5.2, Switching transients spectrum:

ETSI



3GPP TS 51.021 version 5.0.0 Release 5 18 ETSI TS 151 021 V5.0.0 (2002-06)

Conformance requirement:

RF power: +1,5dB
Relative RF power:
Power difference < 50 dB +0,7dB
Power difference = 50 dB +1,5dB

Subclause 6.6.1, Conducted spurious emissions from the transmitter antenna connector, inside the BTS transmit band:

Conformance requirement:
RF power: +1,5dB

Subclause 6.6.2, Conducted spurious emissions from the transmitter antenna connector, outside the BTS transmit band:

Conformance requirement:
Conformance requirement i) (in the receive band of the BSS):
RF power +3dB

Conformance requirements i), iii) and iv) (elsewhere):

RF power:

f<2GHz +1,5dB
2GHz<f<4GHz +2,0dB
f>4GHz +4,0dB

Subclause 6.7, Intermodul ation attenuation and
Subclause 6.8, Intra base station system intermodul ation attenuation:
Test case:
Relative RF power (of injected signal); +1,5dB
Conformance requirement (outside RX band):
RF power; absolute limit values +1,5dB
RF power, relative measurements +2,0dB
Conformance requirement (inside RX band):

RF power; absolute limit values +4dB - 3dB
NOTE 2: The positive limit for uncertainty is greater than the negative limit because the measurement result can be
increased (but not decreased) due to intermodulation products within the measurement apparatus.
Receiver

Where a measurement uncertainty of +5 dB -0 dB is specified for an input signal, the measured value of the input signal
should be increased by an amount equal to the uncertainty with which it can be measured. Thiswill ensure that the true
value of theinput signal is not below the specified nominal.

Subclause 7.1, Static layer 1 receiver functions:

Test case
RF power, lower limit +5-0dB
RF power, -40 dBm nominal +2,5dB
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RF power, -23 and -15 dBm nominal +1,5dB
Subclause 7.2, Erroneous frame indication performance:
Test case:
RF Power +5-0dB
Subclause 7.3, Static reference sensitivity level:
Test case:
RF power +1,0dB
Relative RF power ( adjacent timeslots) +3,0dB

Subclause 7.4, Multipath reference sensitivity level:

Test case:
RF power +1,5dB
Relative RF power +3,0dB

Subclause 7.5, Reference interference level:

Test case:
RF power +5-0dB
Relative RF power +1,0dB

NOTE 3: The measurement uncertainty for afaded (multipath) input signal may depend on the time taken to
average the power of the b signal from the fader. It may be possible to reduce the measurement time by
measuring the power with the fader set to the same class of fade profile, but with an increased fade rate.

Subclause 7.6, Blocking characteristics:
Test case:
RF power, wanted signal +1,0dB

RF power, interfering signal;

f<2GHz +0,7 dB
2GHz<f<4GHz +1,5dB
f>4GHz +3,0dB

Subclause 7.7, Intermodul ation characteristics and subclause 7.8 AM suppression:

Test case:
RF power, wanted signal +1,0dB
RF power, interfering signals +0,7 dB
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Subclause 7.9, Spurious emissions from the receiver antenna connector:

Conformance requirement:

RF power;
f<2GHz +1,5dB
2GHz<f<4GHz +2,0dB
f>4GHz +4,0dB

Clause 8, Radiated spurious emissions:
Conformance requirement:
RF power; +6,0dB

Clause 9, Radio link management:

Test case:
RF power +1,0dB
Relative RF power +0,7 dB

Conformance requirement:
Timing difference  single measurement +1/4 bit

average of 100 measurements +0,1 bit

4.8 Interpretation of measurement results

The measurement value related to the corresponding limit shall be used to decide whether an equipment meets a
requirement in the present document.

The measurement uncertainty for the measurement of each parameter shall be included in the test report.

The recorded value for the measurement uncertainty shall be, for each measurement, equal to or lower than the
appropriate figure in subclause 4.7 of the present document.

NOTE: Thisprocedureisrecommendedin ETR 028 [15].

If the measurement apparatus for atest is known to have a measurement uncertainty greater than that specified in
subclause 4.7, it is still permitted to use this apparatus provided that an adjustment is made to the measured value as
follows.

The adjustment is made by subtracting the modulus of the specified measurement uncertainty in subclause 4.7 from the
measurement uncertainty of the apparatus. The measured value is then increased or decreased by the result of the
subtraction, whichever is most unfavourable in relation to the limit.

4.9 Selection of configurations for testing

Most tests in the present document are only performed for a subset of the possible combinations of test conditions. For
instance:

- not al TRXsin the configuration may be specified to be tested;
- only one RF channel may be specified to be tested;

- only onetimeslot may be specified to be tested.
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When atest is performed by atest laboratory, the choice of which combinations are to be tested shall be specified by the
laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

When atest is performed by a manufacturer, the choice of which combinations are to be tested may be specified by an
operator.

4.10 BTS Configurations

The present document has been written to specify tests for the standard configurations of BTS which have been
assumed in GSM reguirements specifications, In particular GSM 05.01, 05.02 and 05.05. However, there are other
configurations of BTS which comply with these specifications, but for which the application of these specifications is
not fully defined. For some such configurations there may be aternate ways to apply the requirements of this
specification to testing of the configuration, or some variation in the test method may be necessary. It may therefore be
necessary for the partiesto the testing to reach agreement over the method of testing in advance.

If the BSSis supplied in anumber of different environmental enclosures or configurations, it may not be necessary to
test RF parameters for each environmental configuration, provided that it can be demonstrated that the equipment has
been tested at the worst internal environmental conditions

If aBTSissupplied with a number of different configurations of passive TX antenna combiners, there may be aternate
ways to demonstrate the compliance rather than performing the measurements for each configuration. As an example,
the worst case configuration of the antenna combiners for a given test shall as a minimum be used for this purpose.

Where alternative interpretations of this specification are possible for a BSS configuration under test, the interpretation
which has been adopted in performing the test shall be recorded with the test results.

Where variation in the test method within the present document has been necessary to enable a BSS configuration to be
tested, the variation in the test method which has been made in performing the test shall be recorded with the test
results. Where possible, agreement should be reached in advance about the nature of such a variation with any party
who will later receive the test results.

Possible interpretations of the present document for some common configurations are given in the following subclauses.

4.10.1 Receiver diversity

i) Forthetestsin clause 7 of the present document, the specified test signals may be applied to one receiver
antenna connector, with the remaining receiver antenna connectors being terminated with 50 ohms.

or

ii) For thetestsin clause 7 of the present document, the specified test signals may be simultaneously applied to each
of the receiver antenna connectors.

4.10.2 Duplexers

The requirements of the present document shall be met with a duplexer fitted, if aduplexer is supplied as part of the
BSS. If the duplexer is supplied as an option by the manufacturer, sufficient tests should be repeated with and without
the duplexer fitted to verify that the BSS meets the requirements of the present document in both cases.

The following tests should be performed with the duplexer fitted, and without it fitted if thisis an option.

1) Subclause 6.3, Mean transmitted RF power, for the highest static power step only, if thisis measured at the
antenna connector.

2) Subclause 6.6.2, Conducted spurious emissions from the transmitter antenna connector; outside the BT S transmit
band.

3) Subclause 6.8, Intra base station system intermodulation attenuation.

4) Subclause 7.4, Multipath reference sensitivity; for the testing of essential conformance, the ARFCNs should be
selected to minimize intermodulation products from the transmitters falling in receive channels.
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The remaining tests may be performed with or without the duplexer fitted.

NOTE 1: When performing receiver tests with a duplexer fitted, it isimportant to ensure that the output from the
transmitters does not affect the test apparatus. This can be achieved using a combination of attenuators,
isolators and filters.

NOTE 2: When duplexers are used, intermodulation products will be generated, not only in the duplexer but also in
the antenna system. The intermodulation products generated in the antenna system are not controlled by
ETSI specifications, and may degrade during operation (e.g. due to moisture ingress). Therefore, to
ensure continued satisfactory operation of a BSS, an operator will normally select ARFCNs to minimize
intermodulation products falling on receive channels. For testing of complete conformance, an operator
may specify the ARFCNs to be used.

4.10.3 Power supply options

If the BSSis supplied with a number of different power supply configurations, it may not be necessary to test RF
parameters for each of the power supply options, provided that it can be demonstrated that the range of conditions over
which the equipment istested is at least as great as the range of conditions due to any of the power supply
configurations.

This applies particularly if aBSS contains a DC rail which can be supplied either externally or from an internal mains
power supply. In this case, the conditions of extreme power supply for the mains power supply options can be tested by
testing only the external DC supply option. The range of DC input voltages for the test should be sufficient to verify the
performance with any of the power supplies, over itsrange of operating conditions within the BTS, including variation
of mainsinput voltage, temperature and output current.

4.10.4 Ancillary RF amplifiers

Ancillary RF amplifier: a piece of equipment, which when connected by RF coaxia cablesto the BTS, has the
primary function to provide amplification between the transmit and/or receive antenna connector
of aBTS and an antenna without requiring any control signal to fulfil its amplifying function.

The requirements of the present document shall be met with the ancillary RF amplifier fitted. At tests according to
clauses 6 and 7 for TX and RX respectively, the ancillary amplifier is connected to the BTS by a connecting network
(including any cable(s), attenuator(s), etc.) with applicable loss to make sure the appropriate operating conditions of the
ancillary amplifier and the BTS. The applicable connecting network loss range is declared by the manufacturer. Other
characteristics and the temperature dependence of the attenuation of the connecting network are neglected. The actual
attenuation value of the connecting network is chosen for each test as one of the applicable extreme values. The lowest
value is used unless otherwise stated.

Sufficient tests should be repeated with the ancillary amplifier fitted and, if it is optional, without the ancillary RF
amplifier to verify that the BSS meets the requirements of the present document in both cases.

When testing for essential conformance, the following tests should be repeated with the optional ancillary amplifier
fitted according to the table below, where x denotes that the test is applicable:

Subclause TX amplifier only RX amplifier only TX/RX amplifiers combined
(Note)
Receiver 7.3 X X
tests 7.6 X X
7.7 X X
7.9 X
6.3 X X
Transmitter 6.5 (6.5.1 only) X X
tests 6.6 X X
6.7 X X
6.8 X X

NOTE: Combining can be by duplex filters or any other network. The amplifiers can either bein RX or TX
branch or in both. Either one of these amplifiers could be a passive network.
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For receiver tests only testing on TCH/FS isrequired

In test according to subclause 7.3 and 6.3 highest applicable attenuation value is applied.

4.10.5 BSS using antenna arrays

A BSS may be configured with a multiple antenna port connection for some or al of its TRXs or with an antenna array
related to one cell (not one array per TRX). This section applies to a BSS which meets at |east one of the following
conditions:

- thetransmitter output signals from one or more TRX appear at more than one antenna port; or

- thereismore than one receiver antenna port for a TRX or per cell and an input signal isrequired at more than
one port for the correct operation of the receiver (NOTE: diverstity reception does not meet this requirement)
thus the outputs from the transmitters aswell as the inputs to the receivers are directly connected to several
antennas (known as ,,aircombining”); or

- transmitters and receivers are connected via duplexers to more than one antenna.

If aBSSisused, in hormal operation, in conjunction with an antenna system which contains filters or active elements
which are necessary to meet the GSM requirements, the tests of essential conformance may be performed on a system
comprising the BSS together with these elements, supplied separately for the purposes of testing. In this case, it must be
demonstrated that the performance of the configuration under test is representative of the system in normal operation,
and the conformance assessment is only applicable when the BSS is used with the antenna system.

For testing of essential conformance of such aBSS, the following procedure may be used.

Receiver tests

For each test, the test signals applied to the receiver antenna connectors shall be such that the sum of the powers of the
signals applied equals the power of the test signal(s) specified in the test.

An example of a suitable test configuration is shown in figure la.

RX antenna
inte‘rface
|
Test ‘ép
input port Splitting l Pe= Sum(l?) where
(o m— Q BSS _ . . -
Ps network ' P<= required input power specified
|
|

Figure la: Receiver test setup

For spurious emissions from the receiver antenna connector, the test may be performed separately for each receiver
antenna connector.
Transmitter tests

For each test, the conformance requirement shall be met by the sum of the signals emitted by each transmitter antenna
connector. This may be assessed by separately measuring the signals emitted by each antenna connector and summing
the results, or by combining the signals and performing a single measurement. The characteristics (e.g. amplitude and
phase) of the combining network should be such that the power of the combined signal is maximised.

An example of a suitable test configuration is shown in figure 1b.
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TX antenna
interface
|
|
|
A . -
T Combining Test
BSS ¢ o output port
| network
oy
|
|

Figure 1b: Transmitter test setup

For Intermodul ation attenuation, the test may be performed separately for each transmitter antenna connector.

4.10.6 BTS supporting 8-PSK modulation

If aTRX supports 8-PSK it shall, unless otherwise stated in the testsin clause 6 to 9, be tested at both GMSK and
8-PSK modulation unlessit can be demonstrated that it is sufficient to test only at GMSK or 8-PSK modulation.

If aBTSis configured with both TRXs supporting 8-PSK and TRXs not supporting 8-PSK the stated number of TRXs
to be tested shall apply to each type of TRX.

5 Format and interpretation of tests

Each test in the following clauses has a standard format:
X Title

All tests are applicable to all equipment within the scope of this specification, unless the title of the test is Applicability
(Phase 2) or Applicability (Phase 2+), and the applicability is defined below.

X.1 Test purpose
This subclause defines the purpose of the test.
X.2 Test case

This subclause describes the steps necessary to perform the test. The general test conditions described in clause 4 also
apply.

X.3 Essential confor mance

The essential conformance describes the conformance requirements necessary to ensure compatibility and to verify the
important aspects of the transmission quality of the system. This subclause is divided into two parts:

Test environment

This subclause describes the test environment or environments under which the test shall be performed. Where more
than one test environment is specified, the extent of testing is specified for each environment.

Conformance requirement
This subclause describes the requirement which shall be met for the specified tests.

The test case describes the testing for full conformance; for most tests a subset of these testsis specified for essential
conformance. Therefore, any definition of testing in the essential conformance shall take precedence over the test case.

X.4 Complete confor mance

The complete conformance describes the complete set of tests which may be performed to fully characterize all aspects
of one performance parameter of the BSS.
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Test environment

This subclause describes the test environment or environments under which the test shall be performed. Where more
than one test environment is specified, the extent of testing is specified for each environment.

Conformance requirement
This subclause describes the requirement which shall be met for the specified tests.
X.5 Requirement reference

This subclause gives the reference to the subclauses in the GSM specifications from which the test requirements have
been derived. Where the Requirement reference subclause references the ET Ss corresponding to both the Phase 2 and
Phase 2+ versions of the same GSM specification, the Phase 2 and Phase 2+ requirements which are referenced are
consistent.

6 Transmitter

All testsin this Clause shall be conducted on Base Station Systems fitted with afull complement of Transceivers for the
configuration unless otherwise stated. Measurements shall be made at the BTS Tx antenna connector, unless otherwise
stated.

Power levels are expressed in dBm.

6.1 Static Layer 1 functions

6.1.1 Test purpose

To verify the following static Layer 1 transmitter functions:
1) the RF equipment;
2) the multiplexing and multiple access functions;

3) theinterleaving and the channel encoding on the transmit side.

6.1.2 Test case

The BSS shall be configured with the maximum number of TRXs, with ARFCNs which shall be distributed over the
entire declared bandwidth of operation for the BSS under test. One TRX shall be configured to support the BCCH. If
the manufacturer declares that slow frequency hopping is supported, this shall be enabled.

Each TRX shall transmit a normal GSM modulated signal and the BSSTE shall be connected to the transmitter antenna
connector. A known bit sequence exceeding alength of a superframe (1326 TDMA-frames) shall be input before
channel encoding in the BSS and a bit sequence shall be output after channel decoding in the BSSTE.

All logical channel types supported by the BSS shall be tested. The test shall be repeated for each TRX inthe BSS
configuration, for each logical channel supported by it.

NOTE: Somelogical channels are only supported by the TRX configured to support the BCCH.

6.1.3 Essential conformance

Thistest need not be performed.
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6.1.4  Complete conformance
Test Environment

Normal.
Conformance requirement

The output bit sequence shall be bit exact for al logical channel types.

6.1.5 Requirement reference
GSM 05.01 [3], GSM 05.02 (ETS 300 908) [4], GSM 05.03 (ETS 300 909) [5] and GSM 05.05 (ETS 300 910) [7].

6.2 Modulation accuracy

6.2.1 Test purpose
1) To verify the correct implementation of the pulse shaping filtering.

2) To verify that the phase error during the active part of the time slot does not exceed the specified limits under
normal and extreme test conditions and when subjected to vibration.

3) To verify that the frequency error during the active part of the time slot does not exceed the specified limits
under normal and extreme test conditions and when subjected to vibration.

6.2.2 Test case

All TRXsin the configuration shall be switched on transmitting full power in al time dots for at least 1 hour before
starting the test.

If the Manufacturer declares that Synthesizer Slow Frequency Hopping is supported by the BSS, the BSS shall be
configured with the maximum number of TRXs with ARFCNs which shall be distributed over the entire declared
bandwidth of operation for the BSS under test, and including B, M and T, and three tests shall be performed. These tests
may either use atest apparatus which employs the same hopping sequence as the BSS, or a fixed frequency apparatus
on the radio frequency channels B, M and T. If only Baseband SFH is supported or SFH is not supported, one test shall
be performed for each of the radio frequency channels B, M and T, using different TRXsto the extent possible for the
configuration. As aminimum, one time slot shall be tested on each TRX specified to be tested.

GM SK _modulation

The transmitted GM SK modulated signal from the TRX under test shall be extracted in the BSSTE for a
pseudo-random known bit stream of encrypted bits into the TRX modulator (the BSSTE is defined in annex B.1). The
pseudo-random bit stream shall be any 148 bit sub-sequence of the 511 bit pseudo-random bit stream defined in
recommendation CCITT Q.153 fascicle IV .4. This pseudo-random bit stream may be generated by another
pseudo-random bit stream inserted before channel encoding in the TRX and shall generate at least 200 different bursts.
The phase trgjectory (phase versustime) for the useful part of the time slots (147 bits in the centre of the burst - see
GSM 05.04 (ETS 300 959) [6] and GSM 05.10 (EN 300 912) [9] for further information) shall be extracted with a
resolution of at least 2 samples per modulating bit. The RF receiver parts of the BSSTE shall not limit the measurement.

The theoretical phase tragjectory from the known pseudo-random bit stream shall be calculated in the BSSTE.

The phase difference trgjectory shall be calculated as the difference between the measured and the theoretical phase
trajectory. The mean frequency error across the burst shall then be calculated as the derivative of the regression line of
the phase difference tragjectory. The regression line shall be calculated using the Mean Square Error (M SE) method.

The phase error isthen finally the difference between the phase difference trgjectory and its linear regression line.
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8-PSK modulation

The transmitted 8-PSK modulated signal from the TRX under test shall be extracted in the BSSTE for a pseudo-random
known bit stream of encrypted bitsinto the TRX modulator (the BSSTE is defined in annex B.1). The pseudo-random
bit stream shall be any bit sub-sequence of the 32767-bit pseudo-random bit stream defined in recommendation CCITT
0.151 10/1997.

The following steps 1) to 5) shall be performed according to GSM 05.05 (ETS300 910) [22] subclause 4.6.2 and annex
G.

1) The RMSEVM shall be measured and calculated over the useful part of the burst (excluding tail bits) for at least
200 bursts.

2) Theorigin offset supression shall be measured and cal culated.
3) Thefregquency offset shall be measured and calculated.

4) The peak EVM shall be measured and calculated. The peak EVM isthe peak error deviation within aburst,
measured at each symbol interval, averaged over at least 200 bursts. The bursts shall have a minimum distance in
time of 7 idle timedlots between them. The peak EVM values are acquired during the useful part of the burst,
excluding tail bits.

5) The 95:th percentile EVM shall be measured and calculated. The 95:th percentile EVM is the point where 95%
of theindividual EVM, measured at each symbol interval, is below that point. That is, only 5% of the symbols
are allowed to have an EVM exceeding the 95:th-percentile point. The EVM values are acquired during the
useful part of the burst, excluding tail bits, over 200 bursts.

6.2.3 Essential conformance
Test Environment

Normal: One test shall be performed on each of B, M and T.

Extreme Power supply:  Onetest shall be performed oneach of B, M and T.

NOTE: testsunder extreme power supply are carried out at extreme temperature limits.

Confor mance requirement

GM SK _modulation

The phase error shall not exceed:
5 degreesrms
20 degrees peak
For normal and micro BT Ss the mean frequency error across the burst shall not exceed:
0,05 ppm
For pico BT Ss the mean frequency error across the burst shall not exceed:
0,1 ppm

8-PSK modulation

The RMS EVM values, measured after any active element and excluding the effect of passive combining equipment,
shall not exceed:

Under normal conditions 7.0 %
Under extreme conditions 8.0 %

The RMS EVM values, measured after any active element and including the effect of passive combining equipment,
shall not exceed:
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Under normal conditions 8.0 %
Under extreme conditions 9.0 %
The origin offset suppression shall exceed:
35dB
For normal and micro BT Ss the frequency offset shall not exceed:
0,05 ppm
For pico BT Ssthe frequency offset shall not exceed:
0,1 ppm
The peak EVM values, excluding the effect of passive combining equipment, shall not exceed:
22%
The 95:th percentile EVM value, excluding the effect of passive combining equipment, shall not exceed:
11%

6.2.4  Complete conformance
Test Environment

Normal: The test shall be repeated until 3 TRXs or all TRXs (whichever isthe less) have each been
tessedonB, M and T.

Extreme Power supply: Onetest shall be performed on each of B, M and T.

NOTE: testsunder extreme power supply are carried out at extreme temperature limits.

Vibration : One test shall be performed on each of B, M and T.
Conformance requirement

The requirement of essential conformance shall apply.

6.2.5 Requirement reference

[GSM 05.04 (ETS 300 959) [6], clause 2; GSM 05.05 (ETS 300 910) [ 7], subclause 4.6; GSM 05.10 (EN 300 912) [9],
subclause 5.1].

6.3 Mean transmitted RF carrier power

6.3.1 Test purpose
To verify the accuracy of the mean transmitted RF carrier power across the frequency range and at each power step.

Thistest is aso used to determine the parameter " power level”, used in subclause 6.5.1.2.

6.3.2 Test case

For anormal BTS, this measurement the power shall be measured at the input of the TX combiner or at the BSS
antenna connector. For amicro-BTS, the power shall be measured at the BSS antenna connector. The Manufacturer
shall declare the maximum output power of the BSS for each supported modulation at the same reference point as the
measurement is made. The TX combiner shall have the maximum number of TRXs connected to it so that the
measurement can be used as a reference for the measurement of transmitted carrier power versus time in subclause 6.4.
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NOTE: The vaue of the output power measured at the antenna connector is generally more useful for cell
planning, and may be required for regulatory purposes

All TRXsin the configuration shall be switched on transmitting full power in al time dots for at least 1 hour before
starting the test.

The Manufacturer shall declare how many TRXs the BSS supports:
1TRX: The TRX shall betested at B, M and T;
2TRX: The TRXs shall be each be tested at B, M and T;
3TRX or more:  Three TRXsshall each betestedat B, M and T.

If the Manufacturer declares that Synthesizer Slow Frequency Hopping is supported by the BSS, the BSS shall be
configured with the number of TRXs and frequency allocation defined above and SFH enabled.

The BSS under test shall be set to transmit at least 3 adjacent time slotsin a TDMA-frame at the same power level. The
RMS power level shall be measured on atime dot basis over the useful part of one of the active time slots and then the
average of the logarithmic value taken over at least 200 time dots. Only active bursts shall be included in the averaging
process. Whether SFH is supported or not, the measurement shall be carried out on all of the 3 frequenciesin turn.

For the definition of the useful part of the time slot see figure 2, and for further details GSM 05.04 (ETS 300 959) [6]
and GSM 05.10 (EN 300 912) [9]. For timing on a per time slot basis each time slot may contain 156.25 modulating
bits, or 2 time slots may contain 157 and 6 time slots 156 modulating bits according to GSM 05.10 (EN 300 912) [9].

The power shall be measured at each nominal power level as specified. Asaminimum, one time slot shall be tested on
each TRX. Any TRX which is a dedicated BCCH shall only be tested at highest static power step.
6.3.3 Essential conformance
Test Environment
Normal: Each TRX specified in the test case shall be tested.
Extreme power supply: One TRX shall be tested, on one ARFCN, for highest static power step only.
NOTE: testsunder extreme power supply are carried out at extreme temperature limits.
Confor mance requirement

The BSS shall support at least Nmax steps of Static Power Control for each supported modulation with respect to the
declared output power. For the modulation with the highest output power, Nmax shall be at least 6.

The static power step N has the range from the highest static power level to Nmax inclusive, where.
The Highest Static Power Level corresponds to the maximum output power declared by the manufacturer.

The power measured when the TRX is set to Highest Static Power Control Level shall have atolerance of £2 dB under
normal conditions and +2,5 dB under extreme conditions, relative to the maximum power declared by the manufacturer
for the modulation under test. In thistest, this measured power istermed the maximum BTS output power. Static power
control shall allow the RF output power to be reduced from the maximum BTS output power for the modulation with
the highest output power capability in at least 6 steps of nominally 2 dB with atolerance of +1 dB for each modulation
referenced to the previous level of the same modulation. In addition, the actual absolute output power for each
supported modulation at each static RF power step (N) , with the exception below for the highest RF power level for 8-
PSK, shall be 2*N dB below the maximum BTS output power for the modulation with the highest output power
capability with atolerance of +3 dB under normal conditions and +4 dB under extreme conditions.

In addition to the Static Power Control levelsthe BSS may utilize up to M steps of dynamic Downlink Power Control.
M can have an upper limit of 0 to 15.

Dynamic Downlink power control shall allow the RF output power to be reduced in M steps with a step size of 2 dB
with atolerance of +1,5 dB referenced to the previous level.
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Each dynamic Downlink Power Control level shall have atolerance of £3 dB under normal conditions and +4 dB under
extreme conditions relative to 2*Y dB below the maximum BTS output power for the modulation with the highest
output power capability, where Y is the sum of the number of static and dynamic steps below Highest Static Power
Control Level for the modulation with the highest output power capability.

For BTS supporting 8-PSK, the output power for both GMSK and 8-PSK shall be nominally the same for any supported
static and dynamic power control level. An exception is allowed for the maximum output power of 8-PSK, which may
be lower than the GM SK output power for the same static or dynamic power control level, i.e. the nominal size of the
first step down from maximum power level for 8-PSK may be in the range 0 to 2 dB. The output power of 8-PSK for
the second highest static or dynamic power control level shall be the same as the GMSK power for the same static or
dynamic power control level within atolerance of £1 dB The number of static RF power steps and the total number of
power control steps may be different for GMSK and 8-PSK.

6.3.4 Complete conformance

The requirement of essential conformance shall apply.

6.3.5 Requirement reference

GSM 05.05 (ETS 300 910) [7] subclause 4.1.2.

6.4 Transmitted RF carrier power versus time

6.4.1 Test purpose

To verify:
1) thetime during which the transmitted power envelope should be stable (the useful part of the time dot);
2) the stability limits;
3) the maximum output power when nominally off between time dots.

It is not the purpose of thistest to measure the detail of the power ramps; this is measured as adjacent channel power in
subclause 6.5.

6.4.2 Test case

The Manufacturer shall declare how many TRXs the BSS supports, and declare any TRXs which are a dedicated BCCH
carrier:

1TRX: The BSS shall not be tested.

2TRX: One TRX shall be configured to support the BCCH and the other shall be tested. Tests shall be
performed on B, M and T, and both TRXs shall be tested on at |east one frequency.

3TRX: One TRX shall be configured to support the BCCH and the other two shall be tested at B, T and B,
M. Tests shall be performed on B, M and T and both TRXs shall be tested on at |east one
frequency.

4 TRX or more: One TRX shall be configured to support the BCCH and three TRX s tested, one on B, oneon M
andoneonT.

If the Manufacturer declares that Synthesizer Slow Frequency Hopping is supported by the BSS, the BSS shall be
configured with the number of TRXs activated and frequency allocation defined above and SFH enabled. The TRX
configured to support the BCCH shall not be tested.

If the TRX under test supports 8-PSK modulation, the test shall be performed at both GMSK and 8-PSK modulation.

A singletime slot in a TDMA-frame shall be activated in all TRXsto be tested, all other time slotsin the TDMA-frame
shall be at Pidle.
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Power measurements are made with a detector bandwidth of at least 300 kHz at the BTS antenna connector, at each
frequency tested. Timing isrelated to TO which is the transition time from symbol 13 to symbol 14 of the midamble
training sequence for each time slot. For timing on a per time sot basis each time slot may contain 156.25 modul ating
symbols, or 2 time slots may contain 157 and 6 time slots 156 modulating symbols according to GSM 05.10 (EN 300
912) [9].Measurements shall be made at Pmax and Pmin. The time slots measured shall be displayed or stored for at
least 100 complete cycles of the time ot power sequence for each measurement.

Pmax = Power measured in subclause 6.3 (Highest Static Power Control Level).
Pmin =the lowest static level measured in subclause 6.3.
Pidle Pmax -30 dB, or Pmin - 30 dB.

As aminimum, one time dot shall be tested on each TRX under test which is not a dedicated BCCH.

6.4.3 Essential conformance
Test Environment
Normal
Confor mance requirement
The output power of each time dlot tested relative to time shall conform with that illustrated in figure 2 and 2a. The
residual output power, if atime slot is not activated, shall be maintained at, or below, the level of -30 dBc (300 kHz
measurement bandwidth).
6.4.4  Complete conformance

The reguirement of essential conformance shall apply.

power (dB)

+4 |
+10 |
1.0 |
_6 , ................. .‘ Seful part
147 bits
-30 (Pidle) -+
TO
..‘ ........ M ..... M ........ M ............................................................................. ...54‘ ........ M ..... M ........ ...
7056/13 (542.8)
10 8 10 10 8 10 time (us)

147 bits = 542.8 us = 7056/13 us

1 timeslot = 576.9 us = 156.25 bits

Power/time mask for GSM 400, GSM 900, DCS 1800, GSM 850 and MXM 850
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Figure 2: Power/time mask for power ramping of normal bursts at GMSK modulation
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Figure 2a: Power/time mask for power ramping of normal bursts at 8-PSK modulation

6.4.5

GSM 05.05 (EN 300 910) [22] subclause 4.5.1.

Requirement reference
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6.5 Adjacent channel power

The modulation, wideband noise and power level switching spectra can produce significant interference in the relevant
TX and adjacent bands. The requirements for adjacent channel emissions are tested in two separate tests which intend to
measure different sources of emission:

1) continuous modulation spectrum and wideband noise;
2) switching transients spectrum.

NOTE: Both requirements must be met, irrespective of the source of the emission at any particular frequency.
6.5.1 Spectrum due to modulation and wideband noise

6.5.1.1 Test purpose
To verify that the output RF spectrum due to modulation and wideband noise does not exceed the specified levels for an
individual transceiver.

6.5.1.2 Test case

The system under test shall be tested with one TRX active or with the BTS equipped with only one TRX., at three
frequencies (B, M and T).

a) All time dlotsshall be set up to transmit full power GM SK modulated with a pseudo-random bit sequence of
encrypted bits apart from time slot 0 which shall be set up to transmit at full power but may be modulated with
normal BCCH data. The pseudo-random bit sequence may be generated by another pseudo-random bit sequence
inserted before channel encoding in the BSS.

b) The power level (as used in table 5) shall be measured using the method of subclause 6.3 for each power step to
be tested.

¢) Using afilter and video bandwidth of 30 kHz the power shall be measured at the antenna connector on the
carrier frequency. The measurement shall be gated over 50 - 90 % of the useful part of the time slot excluding
midamble, and the measured value over this part of the burst shall be averaged. The averaging shall be over at
least 200 time slots and only the active burst shall be included in the averaging process. The test is performed on
one timeslot and not on timeslot 0.

d) Step c) shall be repeated with the following offsets above and below the carrier frequency:
- 100, 200, 250, 400 kHz; and
- 600 to 1 800 kHz in steps of 200 kHz.

€) With all time dots at the same power level, step ¢) and d) shall be repeated for all static power levels specified
for the equipment (subclause 6.3).

f) With afilter and video bandwidth of 100 kHz and all time slots active, the power shall be measured at the
antenna connector for frequency offsets beyond 1800 kHz up to 2 MHz outside either side of the relevant TX
band. Thistest shall be made in a frequency scan mode, with a minimum sweep time of 75 ms and averaged over
200 sweeps.

g) With all time slots at the same power level, step f) shall be repeated for all static power levels specified for the
equipment (subclause 6.3).

h) If the TRX supports 8-PSK modulation, step a) to g) shall be repeated with all time slots set up to transmit 8-
PSK modulation apart from timeslot 0 which may be modulated with normal BCCH data.

6.5.1.3 Essential Conformance
Test Environment

Normal
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Normal BTS Confor mance requirement
The test shall be performed for one TRX.

For each static power step, the power measured in steps d) to g) of the test cases shall not exceed the limits shownin
table 5 for the power level measured in step b), except where one or more of the following exceptions and minimum
measurement levels applies:

1) For aGSM 400, GSM900, GSM 850 or MXM 850 BTS, if the limit according to table 5 is below -65 dBm, a
value of -65 dBm shall be used instead.

2) For aDCS 1800, PCS 1900 or MXM 1900 BTS, if the limit according to table 5 is below -57 dBm, a value of
-57 dBm shall be used instead.

3) Inthe combined range 600 kHz to 6 MHz above and below the carrier frequency, in up to three bands of
200 kHz width centred on afrequency which is an integer multiple of 200 kHz, exceptions at up to -36 dBm are
allowed.

4) Above 6 MHz offset from the carrier frequency, in up to 12 bands of 200 kHz width centred on a frequency
which is an integer multiple of 200 kHz, exceptions at up to -36 dBm are allowed.

Table 5: Continuous modulation spectrum - maximum limits for BTS

Power Maximum relative level (dB) at specified carrier offsets (kHz),
level using specified measurement (filter)bandwidths (kHz):
(dBm) 100 200 250 400 600 to 1 200 to 1 800 to >6000
<1200 <1800 < 6 000
as measured Measurement (filter)bandwidth; Measurement (filter)
in step b) 30 kHz bandwidth; 100 kHz
>43 +0,5 -30 -33 -60* -70 -73 -75 -80
41 +0,5 -30 -33 -60* -68 -71 -73 -80
39 +0,5 -30 -33 -60* -66 -69 -71 -80
37 +0,5 -30 -33 -60* -64 -67 -69 -80
35 +0,5 -30 -33 -60* -62 -65 -67 -80
<33 +0,5 -30 -33 -60* -60 -63 -65 -80
* For equipment supporting 8-PSK, the requirement at 8-PSK modulation is -56 dB.

Thelimit valuesin table 5, at the listed offsets from carrier frequency (kHz), are the ratio of the measured power to the
measured power in step ¢) for the same static power step.

Table 5 provides requirements at discrete power levels. For powers between those specified, linear interpolation should
be applied.

Micro and Pico-BTS Conformance requirement
The test shall be performed for one TRX.

For each static power step, the power measures in steps d) and e) of the test case shall not exceed the limits shown in
table 5 for the power level measured in step b), except where one or more of the micro or pico-BTS exceptions and
minimum measurement levels applies.

For each static power step, the ratio of the power measured in steps f) and g) of the test case to the power measured in
step ¢) for the same static power step shall not exceed the limits specified in table 5afor GSM 900, GSM 850 and MXM
850 and table 5b for DCS1800, PCS 1900 and MXM 1900 systems, except where one or more of the micro or pico-BTS
exceptions and minimum measurement levels applies.
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Table 5a: Continuous modulation spectrum - maximum limits for GSM900,
GSM 850 and MXM 850 Micro and Pico-BTS

Power Class Maximum relative level (dB) at specified carrier offsets (kHz),
using specified measurement (filter)bandwidths (kHz):
1 800 to < 6 000 | > 6 000
Measurement (filter) bandwidth; 100kHz
M1 to M3 -70 -70
P1 -70 -80

Table 5b: Continuous modulation spectrum - maximum limits for DCS1800, PCS 1900
and MXM 1900 Micro and Pico-BTS

Power Class Maximum relative level (dB) at specified carrier offsets (kHz),
using specified measurement (filter)bandwidths (kHz):
1800 to < 6 000 | > 6 000
Measurement (filter) bandwidth; 100kHz
M1 to M3 -76 -76
DCS 1800 P1 -76 -80
PCS 1900 and -76 -76
MXM 1900
P1

The following exceptions and minimum measurement levels shall apply for the micro and pico-BTS.

1) Inthe combined range 600 kHz to 6 MHz above and below the carrier frequency, in up to three bands of
200 kHz width centred on afrequency which is an integer multiple of 200 kHz, exceptions at up to -36 dBm are
allowed.

2) Above 6 MHz offset from the carrier frequency, in up to 12 bands of 200 kHz width centred on a frequency
which is an integer multiple of 200 kHz, exceptions at up to -36 dBm are allowed.

3) If thelimit as specified above is below the valuesin table 6, then the values in table 6 shall be used instead.

Table 6: Continuous modulation spectrum - minimum levels for micro and pico-BTS

Power Class Maximum spectrum due to modulation and
noise in 100 kHz

GSM900, GSM 850 | DCS1800, PCS 1900
and MXM 850 (dBm) [ and MXM 1900 (dBm)
M1 -59 -57
M2 -64 -62
M3 -69 -67
P1 -68 -65
6.5.1.4 Complete conformance

Test Environment:
Normal.

Conformance requirement
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The test shall be repeated until each TRX in the configuration has been tested. The essential conformance requirement
shall be met for each TRX.
6.5.1.5 Requirement reference

GSM 05.05 (EN 300 910) [22] subclause 4.2.1.
6.5.2 Switching transients spectrum

6.5.2.1 Test purpose

To verify that the output RF spectrum due to switching transients does not exceed the specified limits.

6.5.2.2 Test case
The Manufacturer shall declare how many TRXs the BSS supports:
1TRX: TheTRX shal betestedat B,M and T.

2TRX: Oneshall be configured to support the BCCH and the second TRX shall be activated and tested at B, M
and T.

3TRX: Oneshal be configured to support the BCCH and the other two shall be activated and tested. Tests shall
be performed on B, M and T and both TRXs shall be tested on at least one frequency.

4 TRX or more:  One shall be configured to support the BCCH and three TRXs shall be tested, one on B, oneon M
andoneonT.

If the TRX supporting the BCCH is physically different from the remaining TRX(s), it shall also be tested on B, M and
T.

a) All activetime slots shall be GMSK or 8-PSK modulated with a pseudo-random bit sequence apart from time
slot 0 of the TRX supporting the BCCH which may be modulated with normal data. The power shall be
measured at the offsets listed below from one of the carrier frequenciesin the configuration with the test
equipment parameters below. The reference power for relative measurementsis the power measured in a
bandwidth of at least 300 kHz for the TRX under test for the time slot in thistest with the highest power.

Resol ution bandwidth: 30 kHz

Video bandwidth: 100 kHz

Zero frequency scan

Peak hold enabled

The following offsets from the carrier frequency shall be used:
400, 600, 1200, and 1800 kHz.

b) All timeslots of the TRX or TRXs under test shall be activated at the highest level of static power control and the
power measured as described in step a). If synthesizer SFH is supported, the test shall be repeated for the TRX or
TRXswhich are activated and which do not support the BCCH, with them hopping between B, M and T.

c) All timeslots of the TRX or TRXs under test shall be activated at the lowest level of static power control and the
power measured as described in step a). If synthesizer SFH is supported, the test shall be repeated for the TRX or
TRXswhich are activated and which do not support the BCCH, with them hopping between B, M and T.

d) Any active TRX which does not support the BCCH shall be configured with alternate timedots active at the
highest level of static power control and the remaining timeslotsidle asillustrated in figure 4 and the power
measured as described in step a).

e) Any active TRX which does not support the BCCH shall be configured with alternate timedlots active at the
lowest level of static power control and the remaining timeslotsidle asillustrated in figure 4 and the power
measured as described in step a).
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f) If the BSS supports dynamic downlink power control, any active TRX which does not support the BCCH shall
be configured with transitions between timeslots active at the highest level of static power control and timeslots
active at the lowest available level of dynamic power control and idle timeslots, asillustrated in figure 3 and the
power measured as described in step a).

power
A

Static Power
\ / Level
Pdmin

Pidle
|

0 1 2 3 4 5 6 7
timeslots

NOTE: Pdmin = The lowest dynamic power step measured in subclause 6.3.

Figure 3: Power/time slot configuration (RF power control)

power

- gu— . qr— Static Power Level

Pidle

0 1 2 3 4 5 6 7
timeslots

Figure 4. Power/time slot configuration (no RF power control)

6.5.2.3 Essential conformance
Test environment:
Normal.

Confor mance requirement

The power measured shall not exceed the limits shown in table 7, or -36 dBm, whichever valueis highest.

6.5.2.4 Complete conformance
Test environment:

Normal.
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The test shall be repeated until all the TRXs specified to be tested have each been tested on the B, M and T.

The power measured shall not exceed the limits shown in table 7, or -36 dBm, whichever value is highest.

Table 7: Switching transients spectrum - maximum limits

Offset (kHz): Power (dBc): GSM Power (dBc): GSM Power (dBc) Power (dBc)
400, GSM900, GSM 400, GSM900, GSM | DCS1800, PCS 1900 | DCS1800, PCS 1900
850 and MXM 850 850 and MXM 850 and MXM 1900 and MXM 1900
(GMSK) (8-PSK) (GMSK) (8-PSK)

400 -57 -52 -50 -50

600 -67 -62 -58 -58

1200 -74 -74 -66 -66

1800 -74 -74 -66 -66

6.5.2.5 Requirement reference

GSM 05.05 (EN 300 910) [22] subclause 4.2.2.

6.6

The test conditions for conducted emissions are defined separately for the BSS relevant transmit band, and el sewhere.

Spurious emissions from the transmitter antenna connector

6.6.1 Conducted spurious emissions from the transmitter antenna
connector, inside the BTS transmit band
6.6.1.1 Test Purpose

This test measures spurious emissions from the BSS transmitter antenna connector inside the BSS relevant transmit
band, while one transmitter isin operation.

6.6.1.2 Test Case

The BTS shall be configured with one TRX active at its maximum output power on al time sots. Thetest shall be
performed at RF channels B, M and T. Slow frequency hopping shall be disabled.

NOTE: It may be necessary to take steps to ensure that emissions from other transmitters which are not active do

not influence the results. This may be achieved by, for example, equipping the BTS with only one TRX or
by muting the outputs of the transmittersto a greater degree than otherwise required in GSM 05.05
(ETS 300577 [7] or ETS 300 910 [22]).

The transmitter antenna connector shall be connected to a spectrum analyser or selective voltmeter with the same
characteristic impedance. Peak hold shall be enabled. The power shall be measured.

For frequencies with an offset of 1.8 MHz < f < 6 MHz from the carrier frequency, and which fall within the relevant
TX band:

- Thedetecting device shall be configured with a resolution bandwidth of 30 kHz and a video bandwidth of
approximately three times this value.

For frequencies with an offset of = 6 MHz from the carrier frequency, and which fall within the relevant TX band:

- Thedetecting device shall be configured with a resolution bandwidth of 100 kHz and a video bandwidth of
approximately three times this value.

6.6.1.3 Essential conformance

Test Environment
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Normal:
Conformance requirement

The maximum power measured shall not exceed -36 dBm.

6.6.1.4 Complete conformance

The reguirement of essential conformance shall apply.

6.6.1.5 Requirement Reference

GSM 05.05 (ETS 300 577) [7] subclause 4.3, or GSM 05.05 (ETS 300 910) [22] subclause 4.3.

6.6.2 Conducted spurious emissions from the transmitter antenna
connector, outside the BTS transmit band

6.6.2.1 Applicability (Phase 2)

Thistest is applicable to equipment meeting the requirements of ETS 300 577 [7] subclauses 4.3 and 4.7.2.

6.6.2.1.1 Test Purpose

This test measures spurious emissions from the BSS transmitter antenna connector outside the BSS relevant transmit
band, while the transmitters are in operation. It also tests the intra-BTS intermodul ation requirements outside the BTS
transmit and receive bands.

6.6.2.1.2 Test Case

a) The BSS shall be configured with al transmitters active at their maximum output power on al time dlots. If a
TRX isdesignated as being a dedicated BCCH, it shall be allocated to RF channel M. All remaining TRXs shall
be allocated in the following order; first to RF channel B, thento T, then distributed as evenly as possible
throughout the BSS transmit operating band. Slow frequency hopping shall be disabled.

b) The transmitter antenna connector shall be connected to a spectrum analyser or selective voltmeter with the same
characteristic impedance.

The detecting device shall be configured with a resolution and video bandwidth of 100 kHz. The minimum
sweep time shall be at least 75 ms and the response shall be averaged over 200 sweeps.

The power shall be measured over the BSS receive operating band.
c) Step b) shall be repeated for the following frequency band:

- foraGSM 900 BSS, the band 1 805 MHz to 1 880 MHz.

- for aDCS1800 BSS, the band 925 MHz to 960 MHz.

d) If the manufacturer declares that the BSSis suitable for the co-siting of GSM 900 and DCS1800 BSSs the
following test shall be performed:

Step b) shall be repeated for the following frequency band:
- for aGSM900 BSS, the band 1710 MHz to 1785 MHz.
- for aDCS1800 BSS, the band 880 MHz to 915 MHz.

€) The BSS shall be configured asin step a) except that each TRX which is not a dedicated BCCH shall transmit on
full power on aternate time sots. The active timeslots should be the same for all TRXs. Either odd or even
timeslots may be tested. If slow frequency hopping is supported, each TRX which is not a dedicated BCCH shall
hop over the full range of frequencies defined in step a).

ETSI



3GPP TS 51.021 version 5.0.0 Release 5 40 ETSI TS 151 021 V5.0.0 (2002-06)

The detecting device shall be configured as defined in table 8a. Peak hold shall be enabled, and the video
bandwidth shall be approximately three times the resol ution bandwidth. If this video bandwidth is not available
on the detecting device, it shall be the maximum available, and at least 1 MHz.

The power shall be measured over those parts of the frequency range 100 kHz to 12.75 GHz which are outside
the BTS relevant transmit band.

Table 8a: Spurious Emissions Measurements outside the transmit band

Frequency Band Frequency offset Resolution Bandwidth

100 kHz - 50 MHz 10 kHz

50 MHz - 500 MHz 100 kHz

500 MHz - 12,75 GHz and outside | (offset from the edge of the relevant
the relevant transmit band transmit band)
>2 MHz 30 kHz
>5 MHz 100 kHz
>10 MHz 300 kHz
> 20 MHz 1 MHz
> 30 MHz 3 MHz
6.6.2.1.3 Essential conformance

Test Environment
Normal:
Conformance requirement

i) The maximum power measured at step c) shall not exceed -47 dBm for a GSM 900 BTS or -57 dBm for aDCS
1800BTS

ii) The maximum power measured at step €) shall not exceed:
- -36 dBm for frequenciesup to 1 GHz;

- -30dBm for frequencies above 1 GHz.

6.6.2.1.4 Complete conformance
Test Environment

Normal:
Conformance requirement

1) The maximum power measured at step b) shall not exceed the requirements in table 8b:

Table 8b: Requirements for transmitter spurious emissions in receiver bands

GSM BSS receive band (dBm) DCS 1800 BSS receive band (dBm)
Normal BTS -98 -98
Micro BTS M1 -91 -96
Micro BTS M2 -86 -91
Micro BTS M3 -81 -86

2) The maximum power measured at step c¢) shall not exceed -47 dBm for a GSM 900 BSS or -57 dBm for aDCS
1800 BSS;

3) The maximum power measured at step €) shall not exceed:
- -36 dBm for frequencies up to 1 GHz;

- -30dBm for frequencies above 1 GHz.
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4) If the manufacturer declares that the BSSis suitable for co-siting of GSM 900 and DCS 1800 BSSs, the power
measured in step d) shall not exceed the requirementsin table 9.

6.6.2.1.5 Requirement Reference

GSM 05.05 (ETS 300 577) [7] subclauses 4.3 and 4.7.2

6.6.2.2 Applicability (Phase 2+)

Thistest is applicable to equipment meeting the requirements of EN 300 910 [22] subclauses 4.3 and 4.7.2.

6.6.2.2.1 Test Purpose

This test measures spurious emissions from the BSS transmitter antenna connector outside the BSS relevant transmit
band, while the transmitters are in operation. It also tests the intra-BTS intermodul ation requirements for GSM 400,
GSM 850, GSM 900, DCS 1800 and PCS 1900 outside the BTS transmit and receive bands.

6.6.2.2.2 Test Case

a) The BSS shall be configured with al transmitters active at their maximum output power on al time dlots. If a
TRX isdesignated as being a dedicated BCCH, it shall be allocated to RF channel M. All remaining TRXs shall
be allocated in the following order; first to RF channel B, thento T, then distributed as evenly as possible
throughout the BSS operating transmit band. Slow frequency hopping shall be disabled.

b) The transmitter antenna connector shall be connected to a spectrum analyser or selective voltmeter with the same
characteristic impedance.

The detecting device shall be configured with a resolution and video bandwidth of 100 kHz. The minimum
sweep time shall be at least 75 ms and the response shall be averaged over 200 sweeps.

The power shall be measured over the BSS operating receive band.

c) Step b) shal be repeated for the following frequency band:
- foraGSM 900 or GSM 400 BSS, the band 1 805 MHz to 1 880 MHz.
- for aDCS1800 or GSM 400 BSS, the band 921 MHz to 960 MHz.
- foraGSM 850 or MXM 850 BSS, the band 1 930 MHz to 1 990 MHz.
- for aPCS 1900 or MXM 1900 BSS, the band 869 MHz to 894 MHz.

d) If the manufacturer declaresthat the BSSis suitable for the co-siting of GSM 400, GSM 900 and DCS1800 BSSs
or co-siting of MXM 850 and MXM 1900 BSS or co-siting of GSM 850 and PCS 1900 BSS the following test
shall be performed:

Step b) shall be repeated for the following frequency band:
- for aGSM900 or GSM 400 BSS, the band 1 710 MHz to 1 785 MHz.
- for aDCS1800 or GSM 400 BSS, the band 876 MHz to 915 MHz.

- foraGSM 900 or DCS 1800 BSS suitable for co-siting with a GSM 400 BSS, the bands 450,4 — 457,6 MHz
and 478,8 — 486,0 MHz.

- foraGSM 850 or MXM 850 BSS, the band 1 850 MHz to 1 910 MHz.
- for aPCS 1900 or MXM 1900 BSS, the band 824 MHz to 849 MHz.

€) The BSS shall be configured asin step a) except that each TRX which is not a dedicated BCCH shall transmit on
full power on aternate time sots. The active timeslots should be the same for all TRXs. Either odd or even
timeslots may be tested. If slow frequency hopping is supported, each TRX which is not a dedicated BCCH shall
hop over the full range of frequencies defined in step a).
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The detecting device shall be configured as defined in table 9a. Peak hold shall be enabled, and the video
bandwidth shall be approximately three times the resol ution bandwidth. If this video bandwidth is not available
on the detecting device, it shall be the maximum available, and at least 1 MHz.

The power shall be measured over those parts of the frequency range 100 kHz to 12.75 GHz which are outside
the BTS relevant transmit band.

f) If the manufacturer declares that the BSS protects co-coverage GSM 400 systems the following test shall be
performed:

Step b) shall be repeated for the following frequency band:
- foraGSM900 or DCS 1800 BSS, the bands 460,4 — 467,6 MHz and 488,8 — 496,0 MHz.

Table 9a: Spurious Emissions Measurements outside the transmit band

Frequency Band Frequency offset Resolution Bandwidth
100 kHz - 50 MHz 10 kHz
50 MHz - 500 MHz and outside the | (offset from the edge of the relevant
relevant transmit band transmit band)
>2 MHz 30 kHz
500 MHz - 12,75 GHz and outside | (offset from the edge of the relevant
the relevant transmit band transmit band)
>2 MHz 30 kHz
>5 MHz 100 kHz
=10 MHz 300 kHz
> 20 MHz 1 MHz
> 30 MHz 3 MHz
6.6.2.2.3 Essential conformance

Test Environment
Normal:
Confor mance requirement
i) The maximum power measured at step ) shall not exceed:
-47 dBm for aGSM 900, GSM 850 or MXM 850 BTS;
-57 dBm for aDCS 1800, PCS 1900 or MXM 1900 BTS;
-47 dBm for aGSM 400 BTS in the band 1 805 MHz to 1 880 MHz;
-57 dBm for aGSM 400 BTS in the band 925 MHz to 960 MHz.
ii) The maximum power measured at step €) or f) shall not exceed:
-36 dBm for frequencies up to 1 GHz;

-30 dBm for frequencies above 1 GHz.

6.6.2.2.4 Complete conformance
Test Environment

Normal:
Confor mance requirement

1) The maximum power measured at step b) shall not exceed the requirementsin table 9b:
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Table 9b: Requirements for transmitter spurious emissions in receiver bands

GSM 400, GSM 900, GSM 850 and [DCS 1800, PCS 1900 and MXM 1900 BSS
MXM 850 BSS receive band (dBm) receive band (dBm)

Normal BTS -98 -98

Micro BTS M1 -91 -96

Micro BTS M2 -86 -91

Micro BTS M3 -81 -86

Pico-BTS P1 -70 -80

R-GSM 900 BTS -89

NOTE: Micro and pico-BTS is not defined for GSM400.

2) The maximum power measured at step c¢) shall not exceed:
-47 dBm for aGSM 900, GSM 850 or MXM 850 BSS;
-57 dBm for aDCS 1800, PCS 1900 or MXM 1900 BSS;
-47 dBm for aGSM 400 BTS in the band 1 805 MHz to 1 880 MHz;
-57 dBm for aGSM 400 BTS in the band 925 MHz to 960 MHz.
3) The maximum power measured at step €) shall not exceed:
-36 dBm for frequencies up to 1 GHz
-30 dBm for frequencies above 1 GHz

4) If the manufacturer declares that the BSSis suitable for co-siting of GSM 400, GSM 900 and DCS 1800 BSSs,
the power measured in step d) shall not exceed the requirementsin table 9b.

5) If the manufacturer declares that the BSS is suitable for co-siting of MXM 850 and MXM 1900 BSSs or
co-siting of GSM 850 and PCS 1900 BSSs, the power measured in step d) shall not exceed the requirementsin
table 9b.

6) If the manufacturer declares that the BSS protects co-coverage GSM 400 systems the maximum power measured
at step f) shall not exceed:

-57 dBm for a GSM 900, or DCS 1800 BSS

6.6.2.2.5 Requirement Reference

GSM 05.05 (EN 300 910) [22] subclauses 4.3, 4.7.2

6.6.2.3 Applicability (Phase 2+ Release 1999 GSM 400, GSM 900 and DCS 1800)
If thistest is applicable subclause 6.6.2.2 is also applicable.

Thistest is applicable to GSM 400, GSM 900 and DCS 1800 equipment supporting any of the release 1999 features
GSM 400 or 8-PSK modulation with the following exceptions:

- If aBTSisbuilt to aspecification for Release 98 or earlier and is upgraded to Release 99 or later, by exchange
to or addition of transceivers supporting 8-PSK, any transmitters not supporting 8-PSK shall be excluded in step
a insubclause 6.6.2.3.2.

6.6.2.3.1 Test Purpose

This test measures spurious emissions from the BSS transmitter antenna connector in the UTRA UE and BS receive
bands, while the transmitters are in operation.
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6.6.2.3.2 Test Case

a)

b)

d)

The BSS shall be configured with all transmitters, not excluded according to subclause 6.6.2.3, active at their
maximum output power on al time dots. If a TRX isdesignated as being a dedicated BCCH, it shall be allocated
to RF channel M. All remaining TRXs shall be alocated in the following order; first to RF channel B, thento T,
then distributed as evenly as possible throughout the BSS operating transmit band. Slow frequency hopping shall
be disabled.

The transmitter antenna connector shall be connected to a spectrum analyser or selective voltmeter with the same
characteristic impedance.

The detecting device shall be configured with a resolution and video bandwidth of 100 kHz. The minimum
sweep time shall be at least 75 ms and the response shall be averaged over 200 sweeps.

The power shall be measured for the following frequency band:
- theband 1900 - 1920 MHz.
the band 1920 - 1980 MHz.

the band 2010 - 2025 MHz.
- the band 2110 - 2170 MHz.

The BSS shall be configured with all transmitters active at their maximum output power on al time dlots. If a
TRX isdesignated as being a dedicated BCCH, it shall be allocated to RF channel M. All remaining TRXs shall
be allocated in the following order; first to RF channel B, thento T, then distributed as evenly as possible
throughout the BSS operating transmit band. Slow frequency hopping shall be disabled.

If the manufacturer declaresthat the BSSis suitable for the co-siting with UTRA BTS the following test shall be
performed (with configuration according to step c) :

The transmitter antenna connector shall be connected to a spectrum analyser or selective voltmeter with the same
characteristic impedance.

The detecting device shall be configured with aresolution and video bandwidth of 100 kHz. The minimum
sweep time shall be at least 75 ms and the response shall be averaged over 200 sweeps.

The power shall be measured for the following frequency band:

- the band 1900 - 1920 MHz and 2010 — 2025 MHz for a BT Sintended for co-siting with a UTRA/TDD
BS.

- the band 1920 - 1980 MHz for aBTS intended for co-siting witha UTRA/FDD BS.

6.6.2.3.3 Essential conformance

Test Environment

Normal:

Conformance requirement

The maximum power measured at step b) shall not exceed -62 dBm.

6.6.2.3.4 Complete conformance

Test Environment

Normal:

Conformance requirement

1)

The maximum power measured at step b) shall not exceed -62 dBm.
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2) If the manufacturer declares that the BSS is suitable for co-siting with one or more types of UTRA BTS, the
power measured in step d) shall not exceed —96 dBm.

6.6.2.3.5 Requirement Reference

GSM 05.05 (EN 300 910) [22] subclauses 4.3.2

6.7 Intermodulation attenuation

6.7.1 Test purpose

To verify that the RF transmit equipment is able to restrict the generation of signalsin its non-linear elements caused by
the presence of the RF output from the transmitter and an interfering signal reaching the transmitter viaits antennato
below specified levels.

6.7.2 Test case
If SFH is supported by the BSS, it shall be disabled during this measurement.

The Manufacturer shall declare how many TRXs the BSS supports. The BSS shall be configured with the maximum
number of TRXs supported. The test shall be performed for the number of TRXs and the frequencies defined in the
conformance requirement.

Only the TRX under test shall be active. All remaining TRXs shall be idle on an ARFCN within the transmit operating
band for the BSS.

NOTE 1: Itisparticularly important, for a BSS which uses atuned transmitter combiner, that all sections of the
combiner are set to frequencies within the transmit operating band of the BSS during this test.

The antenna output of the RF transmit equipment under test, including the combiner, shall be connected to a coupling
device, presenting to the RF equipment aload with an impedance of 50 ohms. The frequency of the test signal shall be
within the transmit operating band (see subclause 4.2). The test signal shall be unmodulated and the frequency shall be
X MHz offset from the frequency of the RF transmit equipment under test. The TRX under test shall be set to highest
static power control level and the test signal power level shall be adjusted 30 dB below thisvalue. The test signals are
illustrated in figure 5. The power level of the test signal shall be measured at the antenna output end of the coaxial

cable, when disconnected from the RF transmit equipment and then correctly matched into 50 ohms. The antenna output
power of the RF transmit equipment shall be measured directly at the antenna output terminal connected to an artificial
antenna. Intermodulation product frequencies in the relevant TX band and relevant RX band shall be identified and
measured according to the following process.

For the measurementsin therelevant RX band:

Use a measurement and filter bandwidth of 100 kHz, frequency scan mode, averaged over 200 sweeps, with a sweep
time of at least 75 ms. The frequency offset X shall be chosen to cause the lowest order intermodulation product to fall
in the operating RX band.

For measurementsin therelevant TX band:

The measurement shall be made for frequency offsets X of: 0.8 MHz, 2.0 MHz, 3.2 MHz, 6.2 MHz. The power of all
third and fifth order intermodulation products shall be measured. The method of measurement specified below depends
on the frequency offset of the intermodulation product from the carrier frequency:

For measurements at frequency offsets from the active TRX of more than 6 MHz the peak power of any

intermodul ation components shall be measured with a bandwidth of 300 kHz, zero frequency span, over atime slot
period. This shall be measured over sufficient time slots to ensure conformance according to methodology of annex A.
The reference power for relative measurements is the power measured in a bandwidth of at least 300 kHz for the TRX
under test.

For measurements at frequency offsets from the active TRX 1.8 MHz or less the intermodul ation product power shall be
measured selectively using video averaging over 50 to 90 % of the useful part of the time slot excluding the mid-amble.
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The averaging shall be over at least 200 time slots and only active bursts shall be included in the averaging process. The
RF and video filter bandwidth of the measuring instrument shall be 30 kHz.

For measurements at frequency offsetsin the range 1.8 to 6 MHz the intermodulation product power shall be measured
in afrequency scan mode, with a minimum sweep time of 75 ms and averaged over 200 sweeps. The RF and video
filter bandwidth of the measuring instrument shall be 100 kHz.

NOTE 2: When the above measurements are performed precautions should be taken, so that non-linearity in the
sel ective measuring device does not influence the results appreciably. Furthermore it should be ensured
that intermodulation components which may be generated by non-linear elements in the test equipment
(e.g. signal generator, coupling device, selective measuring device) are sufficiently reduced. The RF
transmit equipment under test and the test signal source should be physically separated in such away that
the measurement is not influenced by direct radiation. A possible measurement set-up is shownin
annex B.2.

6.7.3 Essential Conformance
Test Environment

Normal:

The following tests shall be performed, depending on the number of TRXs supported by the BSS:

1TRX: The TRX shall betested at B, M, and T.

2TRX: Onetest shall be performed on B, M, and T. Each TRX shall be tested at least once.

3or more TRX: OneTRX shall betested at B, oneat M and oneat T.

Conformance requirement

At frequencies offset from the wanted signal carrier frequency by more than 6 MHz and up to the edge of the relevant
transmit band, the intermodul ation components measured shall not exceed -70 dBc or -36 dBm, whichever isthe higher.
1in 100 time slot periods may fail the requirement by up to 10 dB.

At frequencies offset from the wanted signal carrier frequency of less than 6 MHz, the requirements are that specified
in 6.5.1.3, Continuous Modulation Spectrum. The exceptions given in subclause 6.5.1.3 also apply.
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6.7.4  Complete conformance
Test Environment

Normal:
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Figure 5: Example of TX intermodulation attenuation

Confor mance requirement

The test shall be performed until three TRXs, or the maximum number supported by the BSS (whichever is the less)

have each beentested at B, M, and T.

In the operating receive band the measured intermodul ation components shall never exceed the values given in table 10

under normal test conditions.

Table 10: Maximum Receive Band transmitter intermodulation limits

GSM 400, GSM| DCS 1800, PCS

900, GSM 850 | 1900 and MXM

and MXM 850 1900 (dBm)
(dBm)

Normal BTS -98 -98
Micro-BTS M1 -91 -96
Micro-BTS M2 -86 -91
Micro-BTS M3 -81 -86
Pico-BTS P1 -70 -80

R-GSM 900 BTS -89 n/a

GSM400.

NOTE:  Micro and pico-BTS is not defined for

At frequencies offset from the wanted signal carrier frequency by more than 6 MHz and up to the edge of the relevant
transmit band, the intermodulation components measured shall not exceed -70 dBc or -36 dBm, whichever is the higher.
1in 100 time slot periods may fail the requirement by up to 10 dB.
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At frequencies offset from the wanted signal carrier frequency by less than 6 MHz, the requirements are that specified
in subclause 6.5.1.3, Continuous Modulation Spectrum. The exceptions given in subclause 6.5.1.3 also apply.
6.7.5 Requirement reference

GSM 05.05 (EN 300 910) [22] subclause 4.7.1

6.8 Intra Base Station System intermodulation attenuation

6.8.1 Test purpose

To verify that the level of intermodulation products produced inside the RX and TX bands (due to the leakage of RF
power between transmitters that are operating in close vicinity of each other inside the BSS, or are combined to feed a
single antenna) do not exceed the specified limit. The test is not applicable for GSM 850, MXM 850, PCS 1900 and
MXM 1900.

6.8.2 Test case

If SFH is supported by the BSS, it shall be disabled during this measurement.

The BSS shall be configured with a full compliment of transceivers. Each RF transmit equipment shall be operated at
the maximum power specified (Highest Static Power Control Level subclause 6.3) and with modulation of a pseudo
random sequence applied.

In the relevant transmit band, the intermodulation components shall be measured at frequency offsets above the
uppermost and below the lowermost carrier frequencies.

All intermodulation product frequenciesin the relevant TX band and operating RX band shall be identified and
measured according to the process below.

For the measurement in the operating RX band

The equipment shall be operated with ARFCNSs such that the lowest order intermodulation product fallsinto the
operating receive band. The measurement shall be carried out at the antenna connector of the BSS, using a frequency
selective instrument.

A possible measurement set-up for thistest is shown in annex B.2.

For measurements in the RX band the following is the test set up:

A filter and video bandwidth of 100 kHz.

Frequency scan mode.

Minimum sweep time of 75 ms and averaged over 200 sweeps.
For measurementsin therelevant TX band

The equipment shall be operated at equal and minimum frequency spacing specified for the BSS configuration under
test.

For frequency offsets of more than 6 MHz the peak power of any intermodulation components shall be measured with a
bandwidth of 300 kHz, zero frequency span, over atime slot period. This shall be measured over sufficient time slots to
ensure conformance according to methodology of annex A.1. The reference power for relative measurementsis the
power measured in a bandwidth of at least 300 kHz for the TRX under test.
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For frequency offsets 1.8 MHz or less the intermodulation product power shall be measured selectively using video
averaging over 50 to 90 % of the useful part of the time slot excluding the mid-amble. The averaging shall be over at
least 200 time slots and only active bursts shall be included in the averaging process. The RF and video filter bandwidth
of the measuring instrument shall be 30 kHz.

For frequency offsetsin the range 1.8 to 6 MHz the intermodul ation product power shall be measured in a frequency
scan mode, with a minimum sweep time of 75 ms and averaged over 200 sweeps. The RF and video filter bandwidth of
the measuring instrument shall be 100 kHz.
6.8.3 Essential conformance
Test Environment

Normal:
Confor mance requirement

In the relevant transmit band, at offsets greater than 0.6 MHz and up to 6 MHz, the requirements are that specified in
subclause 6.5.1, Continuous Modulation Spectrum. The exceptions given there shall aso apply.

At frequencies offset from the wanted signal carrier frequency by more than 6 MHz and up to the edge of the relevant
transmit band, the intermodulation components measured shall not exceed -70 dBc or -36 dBm, whichever is the higher.
1in 100 time slot periods may fail the requirement by up to 10 dB.
6.8.4 Complete conformance
Test Environment

Normal:
Conformance requirement

In the operating receive band the measured intermodul ation components shall never exceed the values given in table 11
under normal test conditions.

Table 11: Maximum intra-BSS Receive Band transmitter intermodulation limits

GSM 400, GSM | DCS 1800 and
850 and GSM 900| PCS 1900 (dBm)
(dBm)

Normal BTS -98 -98
Micro-BTS M1 -91 -96
Micro-BTS M2 -86 -91
Micro-BTS M3 -81 -86
Pico-BTS P1 -70 -80

R-GSM 900 BTS -89 n/a
NOTE:  Micro and pico-BTS is not defined for GSM400.

In the relevant transmit band, at offsets greater than 0.6 MHz and up to 6 MHz, the requirements are that specified in
subclause 6.5.1, Continuous Modulation Spectrum. The exceptions given there shall also apply.

At frequencies offset from the wanted signal carrier frequency by more than 6 MHz and up to the edge of the relevant
transmit band, the intermodulation components measured shall not exceed -70 dBc or -36 dBm, whichever is the higher.
1in 100 time slot periods may fail the requirement by up to 10 dB.

6.8.5 Requirement reference
GSM 05.05 (EN 300 910) [22] subclause 4.7.2.
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6.9 Intra Base Station System intermodulation attenuation,
MXM 850 and MXM 1900

6.9.1 Test purpose

To verify that the level of intermodulation products (due to the leakage of RF power between transmitters that are
operating in close vicinity of each other inside the BSS, or are combined to feed a single antenna) do not exceed the
specified limit.

6.9.2 Test cases

6.9.2.1 200 kHz carriers-only
If SFH is supported by the BSS, it shall be disabled during this measurement.

The BSS shall be configured with a full complement of transceivers. Each RF transmit equipment shall be operated at
the maximum power specified (Highest Static Power Control Level, subclause 6.3) and with modulation of a pseudo
random sequence applied.

The equipment shall be operated at equal and minimum frequency spacing specified for the BSS configuration under
test.

For frequency offsets above the uppermost and bel ow the lowermost carrier frequencies of more than 1.2 MHz and
within the relevant TX band the average power of any intermodulation components shall be measured with a bandwidth
of 200 kHz, zero frequency span, over atime slot period. The reference power for relative measurementsis the average
power measured in a bandwidth of 300 kHz for the TRX under test.

6.9.2.2 200 kHz and ANSI-136 30 kHz carriers

A BSS comprised of both ANSI-136 30 kHz carriers (see TIA-EIA-136-C [25]) and 200 kHz carriers, shall be
configured with a full complement of transceivers. Each RF transmit equipment shall be operated at the maximum
power specified (Static Level 0 subclause 6.3 or, in the case of 30 kHz channels, as specified in TIA-EIA-136-C [25]
part 280) and with modulation of a pseudo random sequence applied.

The equipment shall be operated at equal and minimum frequency spacing specified for each carrier type operating in
the BSS configuration under test.

For frequency offsets above the uppermost and below the lowermost carrier frequencies, of more than 1.2 MHz and
within the relevant TX band, the average power of any intermodulation components shall be measured as follows.

Two measurement types shall be made:

(@) For each 30 kHz carrier, measure the reference average power, in a 30 kHz bandwidth and in accordance with
TIA/EIA-136 part 280, section 3.4.4 [25]. Then, for all intermodulation products, measure, in a 30 kHz
bandwidth