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Annex E.1 Introduction:
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1
Scope

The present document defines the requirements for the transceiver of the pan‑European digital cellular telecommunications systems GSM.

Requirements are defined for two categories of parameters:

‑
those that are required to provide compatibility between the radio channels, connected either to separate or common antennas, that are used in the system. This category also includes parameters providing compatibility with existing systems in the same or adjacent frequency bands;

‑
those that define the transmission quality of the system.

The present document defines RF characteristics for the Mobile Station (MS) and Base Station System (BSS). The BSS will contain Base Transceiver Stations (BTS), which can be normal BTS,micro‑BTS or pico-BTS. The precise measurement methods are specified in 3GPP TS 51.010 and 3GPP TS 51.021.

Unless otherwise stated, the requirements defined in this EN apply to the full range of environmental conditions specified for the equipment (see annex D).

In the present document some relaxation's are introduced for GSM 400 MSs, GSM 900 MSs, GSM 700 MSs and GSM 850 MSs which pertain to power class 4 or 5 (see subclause 4.1.1). In the present document these Mobile Stations are referred to as "small MS".

MSs may operate on more than one of the frequency bands specified in clause 2. These MSs are referred to as "Multi band MSs" in this EN. Multi band MSs shall meet all requirements for each of the bands supported. The relaxation on GSM 400 MSs, GSM 900 MSs, GSM 700 MSs and GSM 850 MSs for a "small MS" are also valid for a multi band MS if it complies with the definition of a small MS.

The RF characteristics of repeaters are defined in annex E of this EN. Annexes D and E are the only clauses of this EN applicable to repeaters. Annex E does not apply to the MS or BSS.

The present document also includes specification information for mixed mode operation at 850 MHz and 1900 MHz. (MXM 850 and MXM 1900). 850 MHz and 1900 MHz 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) regulations are applied or adopted.

The requirements for a MS in a mixed-mode system, MXM 850 and MXM 1900, correspond to the requirements for GSM 850 MS and PCS 1900 MS respectively.

Annex M defines the minimum performance requirements for A-GPS for MSs that support A-GPS. Annex M does not apply to the BSS.

The present document also includes specific requirements for multicarrier BTS classes, wherever explicitly stated in the text. The multicarrier BTS has relaxed requirements in the areas of Tx spurious emissions, intermodulation attenuation and Rx blocking. Two classes are distinguished for different levels of relaxation regarding intermodulation attenuation and spurious emissions requirements which are defined in this specification. Usage of multicarrier BTSs in some geographical regions might be subject to regulatory restrictions to protect other radio systems operating in bands of adjacent frequency assignments, in particular for all safety related applications like railway applications. In areas where such systems coexist with multicarrier BTSs, the received interference power originating from Multicarrier BTSs might have to be limited.
The present document also includes specific requirements for multicarrier/multiband Repeater classes, wherever explicitly stated in the text. The multicarrier/multiband Repeater has relaxed requirements in the areas of spurious emissions and intermodulation products. Two classes are distinguished for different levels of relaxation regarding intermodulation products and spurious emissions requirements which are defined in this specification. Usage of multicarrier/multiband Repeater in some geographical regions might be subject to regulatory restrictions to protect other radio systems operating in bands of adjacent frequency assignments, in particular for all safety related applications like railway applications. In areas where such systems coexist with multicarrier/multiband Repeater, the received interference power originating from multicarrier/multiband Repeater might have to be limited.
	next modifications


Annex E (normative):
Repeater characteristics

E.1
Introduction

A repeater receives amplifies and transmits simultaneously both the radiated RF carrier in the downlink direction (from the base station to the mobile area) and in the uplink direction (from the mobile to the base station).

This annex details the minimum radio frequency performance of repeaters operating in frequency bands defined in clause 2 of this document. The environmental conditions for repeaters are specified in annex D.3, of 3GPP TS 45.005. Further application dependant requirements on repeaters need to be considered by operators before they are deployed. These network planning aspects of repeaters are covered in 3GPP TR 43.030.

The following requirements apply to the uplink and downlink directions.

In clauses 2 and 3 the maximum output power per carrier is the value declared by the manufacturer.

BTS and MS transmit bands are as defined in clause 2 of 3GPP TS 45.005.

Multicarrier/multiband Repeater are 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.
E.2
Spurious emissions

At maximum repeater gain, with or without a continuous static sine wave input signal in the operating band of the repeater, at a level which produces the manufacturers maximum rated power output, the following requirements shall be met.

The average power of any single spurious measured in a 3 kHz bandwidth shall be no greater than:

‑
250 nW (‑36 dBm) in the relevant MS and BTS transmit frequency bands for a repeater operating in transmit frequency bands below 1 GHz at offsets of > 100 kHz from the carrier.

‑
1 (W (‑30 dBm) in the relevant MS and BTS transmit frequency bands for a repeater operating in transmit frequency bands above 1 GHz at offsets of > 100 kHz from the carrier.

Outside of the relevant transmit bands the power measured in the bandwidths according to table E.1, shall be no greater than:



	
	
	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


In addition, applicable protection of critical services, in frequency bands outside the relevant MS and BTS TX band needs to be considered and measures taken to assure uninterrupted operation, according to additional requirements as defined by the regional regulator. 

Table E.1

	Band
	Frequency offset
	Measurement bandwidth

	100 kHz ‑ 50 MHz
	‑
	10 kHz

	50 MHz ‑ 500 MHz outside the

relevant BTS transmit band or
	(offset from edge of the

relevant transmit band)‑
	

	MS 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 BTS Transmit band or
	relevant above band)
	

	MS 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


The measurement settings assumed correspond, for the resolution bandwidth to the value of the measurement bandwidth in the table, and for the video bandwidth to approximately three times this value.

The requirement applies to all ports of the repeater.

NOTE:
For radiated spurious emissions, the specifications currently only apply to the frequency band 30 MHz to 4 GHz. The specification and method of measurement outside this band are under consideration.

E.3
Intermodulation products

At maximum repeater gain, with two continuous static sine wave input signals in the operating band of the repeater, at equal levels which produce the maximum rated power output per carrier, the average power of any intermodulation products measured in a 3 kHz bandwidth, for Repeater not belonging to a multicarrier/multiband repeater class shall be no greater than:

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

‑
1 (W (‑30 dBm) in the frequency band 1 GHz to 12,75 GHz.

When the two input signals are simultaneously increased by 10 dB each, the requirements shall still be met.
In case of the multicarrier/multiband Repeater class 1, the average power of any intermodulation products measured in a 3 kHz bandwidth 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.

In case of the multicarrier/multiband Repeater class 2, the average power of any intermodulation products measured in a 3 kHz bandwidth 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.

The requirement applies to all ports of the repeater.

	End of modifications
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