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1
Scope

The present document describes the Radio Frequency (RF) tests for GSM repeaters  (frequency bands according to clause 4.1) which receive, amplify, and retransmit a received Mobile Station (MS) signal in the GSM MS transmit band and simultaneously receive, amplify and retransmit a received Base Transceiver Station (BTS) RF signal in the GSM BTS transmit band.

The present document is applicable to repeaters meeting the requirements of either GSM Phase 2 or GSM Phase 2+. Unless otherwise stated, all tests are applicable to repeaters 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 BSS to support.

In some tests there are separate requirements for multicarrier Repeater. If there is no separate requirement for a multicarrier Repeater, the requirements for the Repeater apply to a multicarrier Repeater.

	next modifications


3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

broadband repeater: repeater which is designed for operation on any combination of ARFCNs (up to a specified maximum number) within the operating band of the repeater.

channelized repeater: repeater which is designed for operation on a specified subset of ARFCNs within the operating band of the repeater. The subset of ARFCNs may be determined during the manufacture of the repeater, or may be programmable.

multicarrier, mulitband Repeater: defined as classes of Repeater, characterized by the ability to, in addition to single carrier/band operation, process two or more carriers/bands in common active components simultaneously, always in both uplink and downlink direction.
repeater system using frequency shift: frequency shifting repeater consists of two different elements, a master unit close to the BTS and at least one remote unit close to the area to be covered. The master unit amplifies the channels from the BTS and shifts them to different GSM channels. In the remote unit the shifted channels from the master unit will be transferred back to the original channels and amplified. This is valid for the downlink signals as well as for the uplink signals.

GSM: Unless otherwise specified, references to GSM include all radio frequency bands according to clause 4.1.

repeater: bi-directional Radio Frequency (RF) amplifier which can amplify and transmit a received Mobile Station (MS) signal in the GSM MS transmit band, simultaneously it can amplify and transmit a received Base Transceiver Station (BTS) RF signal in the GSM BTS transmit band.

spurious emissions: emissions at frequencies other than those of the carrier and sidebands associated with normal modulation and switching.

	next modifications


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.
e)
if the Repeater is a multicarrier/multiband Repeater

f)
in the case of a multicarrier/multiband Repeater the manufacturer shall declare whether the equipment complies with multicarrier/multiband Repeater class 1 or 2 and the supported number of carriers/bands and output powers of respective class.
	next modifications


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 ETS 300 113 [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;

-
the relevant output antenna port of the repeater shall be terminated with 50 ohms. The relevant antenna input port of the repeater shall be connected to a RF signal generator in such a way that the connection does not influence the result of the measurement. The RF input signal shall be set to the centre frequency of the repeaters operating band. A continuous sinusoidal RF signal shall be input at a level which will result, when measured, in the maximum rated output power per channel, as declared by the manufacturer.

-
an average RF power measurement shall be performed for frequency offsets from the carrier frequency greater than 600 kHz over the frequency range 30 MHz to 4 GHz. The repeater shall be rotated through 360° in the horizontal plane and the test antenna shall be raised or lowered until the maximum spurious signal level is detected. The effective radiated power of each spurious component shall be determined by a substitution measurement;

-
the measurements shall be repeated with orthogonal polarization of the test antenna;

-
the measurements shall be repeated with no RF input signal, in this case the relevant antenna input port of the repeater shall be terminated with 50 ohms.

Table 3: Measurement bandwidth for spurious emissions

	Band
	Frequency offset
	Measurement bandwidth

	
	(offset from carrier)
	

	In the relevant BTS transmit

Band or MS transmitt band
	( 100 kHz
	3 kHz

	100 kHz to 50 MHz
	‑
	10 kHz

	50 MHz to 500 MHz outside the

relevant transmit band
	(offset from edge of the

relevant transmit band)
	

	
	> 0 MHz
	10 kHz

	
	( 2 MHz
	30 kHz

	
	( 5 MHz
	100 kHz

	Above 500 MHz outside the
	(offset from edge of the
	

	Relevant transmit band
	relevant transmit band)
	

	
	> 0 MHz
	10 kHz

	
	( 2 MHz
	30 kHz

	
	( 5 MHz
	100 kHz

	
	( 10 MHz
	300 kHz

	
	( 20 MHz
	1 MHz

	
	( 30 MHz
	3 MHz


Test environment:
Normal

5.3
Conformance requirement

The measured power in test case clause 5.2.a) in the relevant transmit band, as well as the effective radiated power in test case clause 5.2.b) shall not exceed:

-
-36 dBm (250 nW) in the frequency band 9 kHz to 1 GHz;

-
-30 dBm (1µW) in the frequency band 1 GHz to 12,75 GHz.

The measured power in test case clause 5.2.a) outside the relevant transmit bands shall not exceed the values in table 4:
Table 4: Spurious Emissions Measurements outside the transmit band
	
	
	All Repeater except multicarrier/multiband Repeater
	Multicarrier/multiband Repeater

	Band
	Frequency offset outside relevant transmit band
	Maximum power limit 
	Maximum power limit
Class 1
	Maximum power limit Class 2

	9 kHz to 1 GHz
	( 2 MHz
	[-36 dbm (250 nW)]
	[-36 dbm]
	[-25 dbm]

	
	( 5 MHz
	[-36 dbm]
	[-31-2*(Δf - 5) dbm]
(Note)
	[-20-4,2*(Δf - 5) dbm]  
(Note)

	
	( 10 MHz
	[-36 dbm]
	[-36 dbm]
	[-36 dbm]

	1 GHz to 12.75 GHz
	( 2 MHz
	[-30 dbm (1 µW)]
	[-30 dbm]
	[-25 dbm]

	
	( 5 MHz
	[-30 dbm]
	[-25-2*(Δf - 5) dbm] 
(Note)
	[-20-3*(Δf - 5) dbm] (Note)

	
	( 10 MHz
	[-30 dbm]
	[-30 dbm]
	[-30 dbm]

	Note: Δf is the frequency offset outside relevant transmit band in MHz


5.4
Reference requirement

3GPP TS 45.005 [13], annex E.

	next modifications


6
Intermodulation attenuation
6.1
Test purpose

To verify that the level of intermodulation products, generated in non-linear elements of the repeater, in the presence of two RF input signals, do not exceed the specified limits.

6.2
Test case

The repeater shall be set to maximum gain. Two continuous sinusoidal RF signals shall be fed to the input antenna port of the repeater using a combining device. The frequencies of both RF signals shall be within the repeater's operating band. The spacing between both RF signals shall be the minimum possible spacing applied in a network, i.e. 600 kHz.

The level of both RF input signals shall be increased, until the maximum rated output power per channel, as declared by the manufacturer, is reached.

In case of a repeater only supporting one channel, one RF input signal shall be set to the operating frequency and the other RF input signal at an offset of 400 kHz to either side successively. In this case the input signal at the repeaters operating frequency shall be increased, until the maximum rated output power per channel, as declared by the manufacturer, is reached. The second signal shall be set to the same input level.

The level of the third order intermodulation products shall be measured by means of a selective measurement device presenting to the repeater a load with an impedance of 50 ohms.

The test shall be repeated with both RF input signals increased by 10 dB each.

NOTE:
In this case, the automatic gain (level) control may reduce the gain to a value less than maximum gain in order to keep the maximum rated output power per channel, as declared by the manufacturer.

An average power measurement shall be performed using a bandwidth of 3 kHz.

The measurements shall apply to all antenna ports of the repeater.

Test environment:
Normal

6.3
Conformance requirement

The maximum level of intermodulation product, for Repeater not belonging to a multicarrier/multiband repeater class shall be not greater than:

-
-36 dBm (250 nW) in the frequency band 9 kHz to 1 GHz;

-
-30 dBm (1µW) in the frequency band 1 GHz to 12,75 GHz.

The maximum level of intermodulation product for multicarrier/multiband Repeater class 1 shall be not greater than:

 ‑
‑36 dBm in the frequency band 9 kHz to 1 GHz or –[76] dBc whichever is less stringent

‑
‑30 dBm in the frequency band 1 GHz to 12,75 GHz or –[76] dBc whichever is less stringent.

The maximum level of intermodulation product for multicarrier/multiband Repeater class 2 shall be not greater than:

‑
‑36 dBm in the frequency band 9 kHz to 1 GHz or –[66] dBc whichever is less stringent

‑
‑30 dBm in the frequency band 1 GHz to 12,75 GHz or –[66] dBc whichever is less stringent.

6.4
Reference requirement

3GPP TS 45.005 [13], annex E.
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