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4.3
Spurious emissions

The limits specified thereunder are based on a 5‑pole synchronously tuned measurement filter.

In addition to the requirements of this section, the PCS 1 900 & MXM 1900 BTS and PCS 1 900 MS shall also comply with the applicable limits for spurious emissions established by the FCC rules for wideband PCS services [FCC Title 47 CFR Part 24].

In addition to the requirements of this section, the GSM 850 & MXM 850 BTS and GSM 850 MS shall also comply with the applicable limits for spurious emissions established by the FCC rules for public mobile services [FCC Part 22, Subpart H].

In addition to the requirements of this section, the GSM 700 BTS and GSM 700 MS shall also comply with the applicable limits for spurious emissions established by the FCC [FCC Part 27, Subpart C, Section 27.53]. 

Note: 
This may introduce more stringent requirements than specified in this subclause for frequency bands dedicated for public safety services.

4.3.1
Principle of the specification

In this subclause, the spurious transmissions (whether modulated or unmodulated) and the switching transients are specified together by measuring the peak power in a given bandwidth at various frequencies. The bandwidth is increased as the frequency offset between the measurement frequency and, either the carrier, or the edge of the MS or BTS transmit band, increases. The effect for spurious signals of widening the measurement bandwidth is to reduce the allowed total spurious energy per MHz. The effect for switching transients is to effectively reduce the allowed level of the switching transients (the peak level of a switching transient increases by 6 dB for each doubling of the measurement bandwidth). The conditions are specified in the following table, a peak‑hold measurement being assumed.

In case of multicarrier BTS classes, instead of a peak-hold measurement an average measurement is assumed.

Furthermore, the measurement configuration as defined in 4.2.1 for the multicarrier BTS classes shall be applied.

The measurement conditions for radiated and conducted spurious are specified separately in 3GPP TS 51.010 and 3GPP TS 51.02x series. The frequency bands where these are actually measured may differ from one type to the other (see 3GPP TS 51.010 and 3GPP TS 51.02x series).

a)
Measurement bandwidth for inband measurements of spurious emissions

	Band
	Frequency offset
	Measurement bandwidth

	
	(offset from carrier)
	

	relevant transmit
	( 1,8 MHz
	30 kHz

	band
	( 6 MHz
	100 kHz


b)
Measurement bandwidth for out-of-band measurements of spurious emissions

	Band
	Frequency offset
	Measurement bandwidth

	100 kHz to 50 MHz
	‑
	10 kHz

	50 MHz to 500 MHz and

outside the
 relevant transmit band
	(offset from edge of the

relevant transmit band)
	

	
	( 2 MHz
	30 kHz

	
	( 5 MHz
	100 kHz

	500 MHz to 1000 MHz and
	(offset from edge of the
	

	outside the relevant transmit band
	relevant transmit band)
	

	
	( 2 MHz
	30 kHz

	
	( 5 MHz
	100 kHz

	
	( 10 MHz
	300 kHz

	
	( 20 MHz
	1 MHz

	
	( 30 MHz
	3 MHz

	Above 1000 MHz and

outside the relevant transmit band
	(offset from edge of the

relevant transmit band)
	

	
	( 2 MHz
	30 kHz

	
	( 5 MHz
	100 kHz

	
	( 10 MHz
	300 kHz / 1 MHz (note)

	
	( 20 MHz
	1 MHz

	
	( 30 MHz
	3 MHz

	NOTE:

1 MHz measurement bandwidth applies only to BTS belonging to multicarrier BTS class.


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.

NOTE:
For radiated spurious emissions for MS with antenna connectors, and for all spurious emissions for MS with integral antennas, 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.

4.3.2
Base Transceiver Station

4.3.2.1
General requirements

i) The power measured in the conditions specified in subclause 4.3.1a shall be no more than ‑36 dBm. In case of multicarrier BTS, the requirements in subclause 4.2.1 for single carrier operation apply for the case of declared maximum output power.

ii) The power measured in the conditions specified in subclause 4.3.1b shall be no more than:

Table 4-6 Requirements for spurious emissions – out of relevant transmit band

	
	
	All BTS except multicarrier BTS
	Multicarrier BTS

	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)
	-35 dBm
	-25 dBm

	
	( 5 MHz
	-36 dBm
	-30-2,2*(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 case of multicarrier BTS, for frequency offsets between 0 and 10 MHz, the most stringent requirements of the requirements in the table above and the requirements in subclause 4.2.1 for multicarrier BTS with more than one carrier active apply.

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

NOTE 1:
For radiated spurious emissions for BTS, 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.

iii) In the BTS receive band, the power measured using the conditions specified in subclause 4.2.1, with a filter and video bandwidth of 100 kHz shall be no more than :

Table 4-7 Requirements for spurious emissions – BTS receive band 

	
	GSM 900 & GSM 850 & MXM 850 & GSM 700 (dBm)
	DCS 1800 & PCS 1900 & MXM 1900 (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
	


These values assume a 30 dB coupling loss between transmitter and receiver. If BTSs of different classes are co‑sited, the coupling loss must be increased by the difference between the corresponding values from the table above.

iv) In case of BTSs belonging to a multicarrier BTS class, the measurement of the spurious emissions outside the BTS transmit band shall be conducted for the case of  maximum supported number of carriers at maximum nominal power for each carrier while performing burst on/off keying. For measurements inside the relevant transmit band the measurement conditions and requirement in 4.2.1 regarding operation with one carrier active apply.

4.3.2.2
Additional requirements for co-existence with GSM systems on other frequency bands

i) For co-existence in the same geographic area, the powers measured in the conditions specified in subclause 4.2.1, with a filter and video bandwidth of 100 kHz, shall be no more than specified in table below:

Table 4-8 Requirements for spurious emissions – co-existence with GSM systems on other frequency bands

	For co-existence with BTS:
	Frequency band
	Power measured (dBm)
	Required for BTS (Note 3)

	GSM 900
	921 – 960 MHz
	(- 57
	T-GSM 810, GSM 400 & DCS 1800

	DCS 1800
	1805 – 1880 MHz
	(- 47
	T-GSM 810, GSM 400 & GSM 900

	GSM 400
	460.4 –467.6 MHz and 488.8 – 496.0 MHz.
	(- 57
	T-GSM 810, GSM 900 & DCS 1800 
(Note 1)

	PCS 1900 & MXM 1900
	1930 – 1990 MHz
	(- 47
	GSM 700, GSM 850, MXM 850

	GSM 850 & MXM 850
	869 ‑ 894 MHz
	(- 57
	GSM 700, PCS 1900 & MXM 1900
(Note 2)

	GSM 700
	728 – 746 MHz and

747 – 763 MHz
	(- 57
	GSM 850, MXM 850, PCS 1900 & MXM 1900
(Note 2)

	T-GSM 810
	851 – 866 MHz 
	(- 57
	GSM 400, GSM 900 & DCS 1800 


NOTE 1:
These requirements should also be applied to GSM 900 and DCS 1800 BTS built to a HW specification for R98 or earlier.

NOTE 2: 
These requirements should also be applied to GSM 850 & MXM 850 BTS and PCS 1900 & MXM 1900 BTS built to a HW specification for R99 or earlier.

NOTE 3: 
These requirements should also be applied to any additional combination of BTSs in different frequency bands operating in the same geographic area.

ii) Measures must be taken for mutual protection of receivers when BTS of different bands are co‑sited.

NOTE 4:
Thus, for this case, then the power measured from the BTS transmitter in the conditions specified in subclause 4.2.1, with a filter and video bandwidth of 100 kHz should be no more than the values in the table in subclause 4.3.2.1, assuming the coupling losses stated in the same subclause, to protect co-sited BTS receivers for

· GSM 400 in the bands 450.4 – 457.6 MHz and 478.8 – 486.0 MHz 

· T-GSM 810 in the band  806– 821 MHz 
· GSM 900 in the band 876 – 915 MHz

· DCS 1800 in the band 1710 – 1785 MHz

· PCS 1900 or MXM 1900 in the band 1850 – 1910 MHz

· GSM 850 or MXM 850 in the band 824 – 849 MHz

· GSM 700 in the bands 698 – 716 MHz and 777 – 793 MHz

4.3.2.3
Additional requirements for co-existence with 3 G

i) In geographic areas where GSM and UTRA networks are deployed, the power measured in the conditions specified in subclause 4.2.1, with a filter and video bandwidth of 100 kHz shall be no more than:

Table 4-9 Requirements for spurious emissions – co-existence with 3 G systems on other frequency bands

	Band (MHz)
	power (dBm)
	Note

	1880 - 1920(Note)
1900 – 1920

1920 – 1980

2010 – 2025

2110 – 2170 

2300 - 2400

2500 – 2570

2570-2620

2620-2690
	-62

-62

-62

-62

-62

-62

-62

-62

-62
	E-UTRA/TDD band 

UTRA/TDD band

UTRA/FDD BS Rx band

UTRA/TDD band

UTRA/FDD UE Rx band
E-UTRA/TDD band
E-UTRA/FDD BS Rx band

E-UTRA/TDD band

E-UTRA/FDD UE Rx band

	Note: Only if regionally required


ii) When GSM and UTRA BS are co-located, the power measured in the conditions specified in subclause 4.2.1, with a filter and video bandwidth of 100 kHz shall be no more than:

Table 4-10 Requirements for spurious emissions – co-located BTS with 3 G BS on other frequency bands

	Band (MHz)
	power (dBm)
	Note

	1880 - 1920(Note)
1900 – 1920

1920 – 1980

2010 – 2025

2110 – 2170 

2300 - 2400

2500 – 2570

2570-2620

2620-2690
	-96

-96

-96

-96

-62

-96

-96

-96

-62
	E-UTRA/TDD band

UTRA/TDD band

UTRA/FDD BS Rx band

UTRA/TDD band

UTRA/FDD UE Rx band
E-UTRA/TDD band
E-UTRA/FDD BS Rx band

E-UTRA/TDD band

E-UTRA/FDD UE Rx band

	Note: Only if regionally required


Note 1:
The requirements in this subclause should also be applied to BTS built to a hardware specification for R98 or earlier. For a BTS built to a hardware specification for R98 or earlier, with an 8-PSK capable transceiver installed, the 8-PSK transceiver shall meet the R99 requirement.
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