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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 a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM 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 21.905: "Vocabulary for 3GPP Specifications"..

[2]
ETS 300 019‑1-0: "Equipment Engineering (EE): Environmental conditions and environmental tests for telecommunications equipment Part 1-0; Classification of environmental conditions; Introduction".

[3]
ETS 300 019‑1‑3: "Equipment Engineering (EE): Environmental conditions and environmental tests for telecommunications equipment Part 1‑3; Classification of environmental conditions, Stationary use at weather-protected locations".

[4]
ETS 300 019‑1‑4: "Equipment Engineering (EE): Environmental conditions and environmental tests for telecommunications equipment Part 1‑4; Classification of environmental conditions, Stationary use at non-weather-protected locations".

[5]
ITU-R Rec. SM.329: "Spurious emissions"
[6]
void.

[7]
IEC 60068‑2: "Basic environmental testing procedures: Part 2 Tests".

[8]
IEC 721: "Classification of environmental conditions".
[9]
3GPP TS 51.010-1: “Mobile Station (MS) conformity specification”.
[10]
3GPP TS 51.021: “Base Station System (BSS) equipment specification; Radio aspects”.
[11]
ETSI ETR 027: "Methods of measurement for private mobile radio equipment".

[12]
ETSI ETR 028: "Uncertainties in the measurement of mobile radio equipment characteristics".

[13]
3GPP TS 45.005: "Radio transmission and reception".
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3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

BTS
Base Transceiver Station

MS
Mobile Station

RF
Radio Frequency

Abbreviations used within the GSM specifications are given in 3GPP TR 21.905 [1].

	next modifications


4.2.3
Extreme temperature

When an extreme temperature test environment is specified for a test, 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:

-
the test shall be performed with the environmental test equipment and methods of inducing the required environmental phenomena into the equipment, conforming to the test procedure of IEC 60068‑2‑1 [7]. The equipment shall be maintained at the stabilized condition for the duration of the test sequence.

Maximum temperature:

-
the test shall be performed with the environmental test equipment and methods of inducing the required environmental phenomena into the equipment, conforming to the test procedure of IEC 60068‑2‑2 [7]. The equipment shall be maintained at the stabilized condition for the duration of the test sequence.

NOTE:
It is recommended that the equipment is made fully operational prior to the equipment being taken to its lower operating temperature.

4.3
Manufacturers declarations

The manufacturer shall declare:

a)
the operating band or bands of the repeater;

b)
the maximum rated output power per channel;

c)
the number of channels supported by the repeater;

d)
the supported modulation methods.

4.4
Methods of measurement

The general methods of measurement and measurement uncertainty shall be according to ETSI ETR 027 [11] and ETSI ETR 028 [12] except where they conflict with the present document.
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5
Spurious emissions

5.1
Test purpose

This test measures the conducted spurious emissions (see clause 3.1) at the antenna ports and the effective power of spurious emissions radiated by the cabinet and structure.

5.2
Test case

The repeater shall be set to maximum gain. All measurement steps, as described in this clause, apply to all antenna ports of the repeater.

a)
Spurious emissions from the antenna port:

-
one antenna port of the repeater shall be connected to a selective RF measurement device presenting to the repeater a load with an impedance of 50 ohms. An average power measurement of spurious emissions shall be performed for frequency offsets from the carrier frequency greater than 600 kHz under the following two conditions:

i)
without any RF input signal. The relevant input antenna port of the repeater shall be terminated with 50 ohms;

ii)
with an RF input signal. The relevant antenna input port of the repeater shall be connected to an RF signal generator. A continuous sinusoidal RF signal shall be input at a level which will result, when measured, in the maximum rated RF output power per channel, as declared by the manufacturer. The RF input signal shall be set to the centre frequency of the repeaters operating band. In the case of a channelized repeater, the RF input signal shall be set to the centre of the supported ARFCN closest to the centre of the range of ARFCNs supported by the repeater.

b)
Radiated spurious emissions:

-
a test site fulfilling the requirements of ITU-R SM.329 [5] shall be used, except when it conflicts with the present document. The repeater shall be placed on a non-conducting support and shall be operated from a power source as recommended by the manufacturer via an RF filter, to prevent the power source or cable from influencing the result of the measurement;
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9.2
Test case

The repeater system shall be levelled according to the recommendations of the manufacturer. For the purpose of the frequency synchronisation of the repeater system it might be necessary to connect the system to a BTS or an equivalent test equipment like a mobile tester. In all cases an accurate frequency synchronisation source has to be used to synchronise the measurement setup.

For the measurement of the phase error a continuous and synchronised GMSK signal modulated with a pseudo random bit sequence shall be fed successively at one frequency of the relevant MS or BTS transmit frequency band into the relevant input port of the repeater. The power level of the RF input signal shall be at least 5 dB below the power level which would produce, when applied within the operating band, maximum rated output power, as declared by the manufacturer. This is to ensure that the equipment is operating in the linear output range.

The phase trajectory shall be measured at the equivalent output of the repeater system and the calculation of the phase error shall be performed according to 3GPP TS 51.010-1 [9] or 3GPP TS 51.021 [10].

	next modifications


10
Modulation accuracy at 8-PSK modulation

10.1
Test purpose

This clause applies only to repeater systems supporting 8-PSK modulation and describes the test of the modulation accuracy.

10.2
Test case

The repeater system shall be levelled according to the recommendations of the manufacturer. For the purpose of the frequency synchronisation of the repeater system it might be necessary to connect the system to a BTS or an equivalent test equipment like a mobile tester. In all cases an accurate frequency synchronisation source has to be used to synchronise the measurement setup.

For the measurement of the modulation accuracy a continuous and synchronised 8-PSK signal modulated with a pseudo random bit sequence shall be fed successively at one frequency of the relevant MS or BTS transmit frequency band into the relevant input port of the repeater. The power level of the RF input signal shall be at least 5 dB below the power level which would produce, when applied within the operating band, maximum rated output power, as declared by the manufacturer. This is to ensure that the equipment is operating in the linear output range.

The EVM shall be measured at the equivalent output of the repeater system and the calculation of the EVM shall be performed according to 3GPP TS 51.021 [10].
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