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	FIRST MODIFICATION


1.3
Definitions

For the purposes of the present document, the following terms and definitions apply.
Subchannel power imbalance ratio on downlink: in the downlink, the subchannel power imbalance ratio is the SCPIR as defined in 3GPP TS 45.004.

NOTE:
Information bits of VAMOS subchannel 2 and VAMOS subchannel 1 respectively modulate the quadrature component and inphase component of the AQPSK symbols (see 3GPP TS 45.002).

Subchannel power imbalance ratio on uplink: the ratio of the average received uplink power of VAMOS subchannel 2 (Pu2) to the average received uplink power of VAMOS subchannel 1 (Pu1) expressed as 10*log10(Pu2/Pu1) dB.

VAMOS I/II MS: Mobile Station supporting VAMOS level I/II respectively (see 3GPP TS 24.008)
Channel raster: Segmentation of the frequency band into permitted carrier centre frequencies.

Minimum carrier spacing: minimum spacing between simultaneously transmitted GSM carriers of a BTS belonging to the multicarrier BTS class.
	SECOND MODIFICATION


2
Frequency bands and channel arrangement

i)
T-GSM 380 band:

-
for T-GSM 380, the system is required to operate in the following band:

-
380,2 MHz to 389,8 MHz: mobile transmit, base receive;

-
390,2 MHz to 399,8 MHz base transmit, mobile receive.

ii)
T-GSM 410 band:

-
for T-GSM 410, the system is required to operate in the following band:

-
410,2 MHz to 419,8 MHz: mobile transmit, base receive;

-
420,2 MHz to 429,8 MHz base transmit, mobile receive.

iii)
GSM 450 Band:

-
for GSM 450, the system is required to operate in the following band:

-
450,4 MHz to 457,6 MHz: mobile transmit, base receive;

-
460,4 MHz to 467,6 MHz base transmit, mobile receive.

iv)
GSM 480 Band;

-
for GSM 480, the system is required to operate in the following band:

-
478,8 MHz to 486 MHz: mobile transmit, base receive;

-
488,8 MHz to 496 MHz base transmit, mobile receive.

v)
GSM 710 Band:

-
for GSM 710, the system is required to operate in the following band:

-
698 MHz to 716 MHz: mobile transmit, base receive;

-
728 MHz to 746 MHz: base transmit, mobile receive.

vi)
GSM 750 Band:

-
for GSM 750, the system is required to operate in the following band:

-
747 MHz to 763 MHz: base transmit, mobile receive;

-
777 MHz to 793 MHz: mobile transmit, base receive.

vii)
T-GSM 810 Band:

-
for T-GSM 810, the system is required to operate in the following band:

-
806 MHz to 821 MHz: mobile transmit, base receive;

-
851 MHz to 866 MHz: base transmit, mobile receive.

viii)
GSM 850 Band:

-
for GSM 850, the system is required to operate in the following band:

-
824 MHz to 849 MHz: mobile transmit, base receive;

-
869 MHz to 894 MHz: base transmit, mobile receive.

ix)
Standard or primary GSM 900 Band, P‑GSM:

-
for Standard GSM 900 band, the system is required to operate in the following frequency band:

-
890 MHz to 915 MHz: mobile transmit, base receive;

-
935 MHz to 960 MHz: base transmit, mobile receive.

x)
Extended GSM 900 Band, E‑GSM (includes Standard GSM 900 band):

-
for Extended GSM 900 band, the system is required to operate in the following frequency band:

-
880 MHz to 915 MHz: mobile transmit, base receive;

-
925 MHz to 960 MHz: base transmit, mobile receive.

xi)
Railways GSM 900 Band, R‑GSM (includes Standard and Extended GSM 900 Band);

-
for Railways GSM 900 band, the system is required to operate in the following frequency band:

-
876 MHz to 915 MHz: mobile transmit, base receive;

-
921 MHz to 960 MHz: base transmit, mobile receive.

xii)
Void;

xiii)
DCS 1 800 Band:

-
for DCS 1 800, the system is required to operate in the following band:

-
1 710 MHz to 1 785 MHz: mobile transmit, base receive;

-
1 805 MHz to 1 880 MHz: base transmit, mobile receive.

xiv)
PCS 1 900 Band:

-
for PCS 1 900, the system is required to operate in the following band:

-
1 850 MHz to 1 910 MHz: mobile transmit, base receive;

-
1 930 MHz to 1 990 MHz base transmit, mobile receive.

NOTE 1:
The term GSM 400 is used for any GSM system, which operates in any 400 MHz band, including T-GSM 380.

NOTE 2:
The term GSM 700 is used for any GSM system, which operates in any 700 MHz band.

NOTE 3:
The term GSM 850 is used for any GSM system which operates in any 850 MHz band but excluding T-GSM 810.

NOTE 4:
The term GSM 900 is used for any GSM system, which operates in any 900 MHz band.

NOTE 5:
The BTS may cover a complete band, or the BTS capabilities may be restricted to a subset only, depending on the operator needs.

For T-GSM 810 the requirements for GSM 900 shall apply, apart for those parameters for which a separate requirement exists.
Operators may implement networks that operates on a combination of the frequency bands above to support multi band mobile terminals.

The channel raster is 200 kHz.

The carrier frequency is designated by the absolute radio frequency channel number (ARFCN). If we call Fl(n) the frequency value of the carrier ARFCN n in the lower band, and Fu(n) the corresponding frequency value in the upper band, we have for the dynamically mapped ARFCNs:

Table 2-1 Dynamically mapped ARFCN

	T-GSM 380
	Fl(n) = 380.2 + 0.2*(n-x+y)
	x ( n ( x+z
	Fu(n)=Fl(n) + 10

	T-GSM 410
	Fl(n) = 410.2 + 0.2*(n-x+y)
	x ( n ( x+z
	Fu(n)=Fl(n) + 10

	T-GSM 810
	Fl(n) = 806.2 + 0.2*(n-x+y)
	x ( n ( x+z
	Fu(n)=Fl(n) + 45

	GSM 710
	Fl(n) = 698.2 + 0.2*(n-x+y)
	x ( n ( x+z 
	Fu(n) = Fl(n) + 30

	GSM 750
	Fl(n) = 747.2 + 0.2*(n-x+y)
	x ( n ( x+z 
	Fu(n) = Fl(n) + 30

	DCS 1 800
	Fl(n) = 1710.2 + 0.2*(n-x+y)
	x ( n ( x+z 
	Fu(n) = Fl(n) + 95

	PCS 1 900
	FI(n) = 1850.2 + 0.2*(n-x+y)
	x ( n ( x+z 
	Fu(n) = FI(n) + 80


where the applicable band is indicated by the GSM_Band parameter, x = ARFCN_FIRST, y = BAND_OFFSET and z = ARFCN_RANGE (See 3GPP TS 44.018). Parameters defining carrier frequencies not belonging to the indicated band shall not be considered erroneous.

Information about dynamic mapping is provided by System Information type 15 or Packet System Information type 8 if PBCCH exists, and optionally by System Information type 14. Dynamic ARFCN mapping shall be valid for the whole PLMN. Dynamic mapping has priority over the fixed designation of carrier frequencies. The support of dynamic ARFCN mapping is optional for all other mobile stations except those supporting GSM 700 and T-GSM.

Fl(n) and Fu(n) for all other ARFCNs:

Table 2-2 Fixed designation of ARFCN

	P-GSM 900
	Fl(n) = 890 + 0.2*n
	   1 (  n (  124
	Fu(n) = Fl(n) + 45

	E-GSM 900
	Fl(n) = 890 + 0.2*n
	   0 (  n (  124
	Fu(n) = Fl(n) + 45

	
	Fl(n) = 890 + 0.2*(n‑1024)
	   975 (  n (  1 023
	

	R‑GSM 900
	Fl(n) = 890 + 0.2*n
	0 ( n ( 124
	Fu(n) = Fl(n) + 45

	
	Fl(n) = 890 + 0.2*(n‑1024)
	955 ( n ( 1023
	

	DCS 1 800
	Fl(n) = 1710.2 + 0.2*(n‑512)
	512 (  n (  885
	Fu(n) = Fl(n) + 95

	PCS 1 900
	FI(n) = 1850.2 + 0.2*(n-512)
	512 £  n £  810
	Fu(n) = FI(n) + 80

	GSM 450
	Fl(n) = 450.6 + 0.2*(n-259)
	259 ( n ( 293
	Fu(n) = Fl(n) + 10

	GSM 480
	Fl(n) = 479 + 0.2*(n-306)
	306 ( n ( 340
	Fu(n) = Fl(n) + 10

	GSM 850
	Fl(n) = 824.2 + 0.2*(n-128)
	128 ( n ( 251
	Fu(n) = Fl(n) + 45


Frequencies are in MHz.

A multi-band MS shall interpret ARFCN numbers 512 to 810 as either DCS 1800 or PCS 1900 frequencies according to the parameter BAND_INDICATOR when received in other than the DCS 1800 or PCS 1900 bands. If received in the DCS 1800 or PCS 1900 bands, those ARFCN numbers shall be interpreted as frequencies in the same band. The BAND_INDICATOR is broadcast on BCCH, PBCCH and SACCH. The most recently received value shall be applied by the mobile station. If the parameter is not broadcast, the default value is DCS 1800 frequencies.

	THIRD MODIFICATION


4.2
Output RF spectrum

The specifications contained in this subclause apply to both BTS and MS, in frequency hopping as well as in non frequency hopping mode, except that beyond 1800 kHz offset from the carrier the BTS is not tested in frequency hopping mode.

Due to the bursty nature of the signal, the output RF spectrum results from two effects:

‑
the modulation process;

‑
the power ramping up and down (switching transients).

The two effects are specified separately; the measurement method used to analyse separately those two effects is specified in 3GPP TS 51.010 and 3GPP TS 51.021. It is based on the "ringing effect" during the transients, and is a measurement in the time domain, at each point in frequency.

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

Unless otherwise stated, for the BTS, only one transmitter is active for the tests of this subclause.

4.2.1
Spectrum due to the modulation and wide band noise

4.2.1.1
General requirements for all types of Base stations and MS

The output RF modulation spectrum is specified in the tables in 4.2.1.3. A mask representation of this specification is shown in annex A. This specification applies for all RF channels supported by the equipment.

The specification applies to the entire of the relevant transmit band and up to 2 MHz either side.

The specification shall be met under the following measurement conditions:

-
for BTS up to 1800 kHz from the carrier and for MS in all cases:

-
zero frequency scan, filter bandwidth and video bandwidth of 30 kHz up to 1800 kHz from the carrier and 100 kHz at 1800 kHz and above from the carrier, with averaging done over 50 % to 90 % of the useful part of the transmitted bursts, excluding the midamble, and then averaged over at least 200 such burst measurements. Above 1800 kHz from the carrier only measurements centred on 200 kHz multiples are taken with averaging over 50 bursts.

-
for BTS at 1800 kHz and above from the carrier:

-
swept measurement with filter and video bandwidth of 100 kHz, minimum sweep time of 75 ms, averaging over 200 sweeps. All slots active, frequency hopping disabled.

-
when tests are done in frequency hopping mode, the averaging shall include only bursts transmitted when the hopping carrier corresponds to the nominal carrier of the measurement. The specifications then apply to the measurement results for any of the hopping frequencies.

The figures in tables ax), bx) and cx) in 4.2.1.3, at the vertically listed power level (dBm) and at the horizontally listed frequency offset from the carrier (kHz), are then the maximum allowed level (dB) relative to a measurement in 30 kHz on the carrier.

NOTE:
This approach of specification has been chosen for convenience and speed of testing. It does however require careful interpretation if there is a need to convert figures in the tables in subclause 4.2.1.3 into spectral density values, in that only part of the power of the carrier is used as the relative reference, and in addition different measurement bandwidths are applied at different offsets from the carrier. Appropriate conversion factors for this purpose are given in 3GPP TS 45.050.

For the BTS, the power level is the "actual absolute output power" defined in subclause 4.1.2. If the power level falls between two of the values in the tables in subclause 4.2.1.3, the requirement shall be determined by linear interpolation.

4.2.1.2
Additional requirements for multicarrier BTS

In case of the multicarrier BTS class, the requirements for spectrum due to modulation and wideband noise are based on the superposition of the single carrier spectrum requirements for all active carriers taking the different frequency offsets from each carrier into account. In addition to the measurements on a single carrier (4.2.1.1), the output spectrum shall be measured for frequency offsets between 400 kHz above the uppermost and below the lowermost carrier, respectively, and 10 MHz outside the transmit band with all carriers operating at full power at minimum carrier spacing as well as with the carriers distributed across the declared maximum Base Station RF bandwidth as described in 3GPP TS 51.021 [18], specified for the BSS configuration under test. The following requirements apply:

-
Depending on the active carrier number N, for frequency offsets higher than or equal to 1.8 MHz, the value of the spectrum due to modulation and wideband noise given for the measurement with single carrier may not increase by more than calculated from the expression 10∙log (N) dB, or fulfil the requirement according to the multicarrier BTS class in subclause 4.7.2, whichever less stringent.

-
For frequency offsets less than 1.8 MHz, the unwanted emission must not exceed a mask defined by the cumulation of the spectrum due to modulation and wideband noise from each carrier as well as the possibly occurring IM products.

-
In addition, a number of allowable exceptions are defined as stated in vi) and vii). 

NOTE: This approach has been chosen to limit the wideband noise in the multicarrier operation by aligning with the performance of normal BTSs transmitting several carriers. These BTSs use combiner stages to feed the antenna which leads to a degradation of the noise performance at the antenna in the way as specified above. Above 1.8 MHz   frequency offset a generic expression as stated above is applied. For a frequency offset below 1.8 MHz there is no corresponding simple generic expression as the spectrum will be dependent on the output power, carrier spacing as well as the number of active carriers.

In case of  non-contiguous frequency allocation and a multicarrier BTS supporting non-contiguous frequency allocations as defined in clause 3, spectrum due to modulation and wideband noise shall be measured for frequency offsets above the uppermost carrier and frequency offsets below the lowermost carrier as specified above depending on the total number of active carriers N. In addition it shall be measured  inbetween the two frequency groups with the first frequency group located at carrier frequency A and lower frequencies and a second frequency group located at carrier frequency B and higher frequencies, where the bandwidth (B – A) specifies the bandwidth between the innermost carriers A and B. The following requirements apply for the range between the two frequency groups: 

· Depending on the active carrier number N, for frequency offsets higher than or equal to 1.8 MHz both above the uppermost carrier A of the lower frequency group and below the lowermost carrier B of the upper frequency group the value of the spectrum due to modulation and wideband noise given for the measurement of the closest carrier of the innermost carriers A and B may not increase by more than calculated from the expression 10∙log (N) dB, or fulfil the requirement according to the multicarrier BTS class in subclause 4.7.2, whichever less stringent.

· For frequency offsets less than 1.8 MHz above the uppermost carrier A of the lower frequency group or below the lowermost carrier B of the upper frequency group, the unwanted emission must not exceed a mask defined by the cumulation of the spectrum due to modulation and wideband noise from each of the N carriers and the IM products.

· In addition, a number of allowable exceptions are defined as stated in vii) and viii).

4.2.1.3
Tables for spectrum requirements due to modulation and wideband noise

Two types of requirements are specified, depending on symbol-rate and pulse-shaping filter used:

Case 1:
Normal symbol rate using linearised GMSK pulse-shaping filter and higher symbol rate using   spectrally narrow pulse shaping filter
Case 2: 
Higher symbol rate using spectrally wide pulse shaping filter

For definition of pulse-shaping filters, see 3GPP TS 45.004.

The spectrally narrow pulse shaping filter in Case 1 and the spectrally wide pulse shaping filter in Case 2 are in this specification referred to as narrow and wide pulse shaping filter respectively.

a1)

GSM 400 and GSM 900 and GSM 850 and GSM 700 MS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 800
	( 3 000
	( 6 000
	

	
	level
	
	
	
	
	< 1 800
	< 3 000
	< 6 000
	
	

	Case 1
	( 39
	+0,5
	‑30
	‑33
	‑60
	‑66
	‑69
	‑71
	‑77
	

	
	37
	+0,5
	‑30
	‑33
	‑60
	‑64
	‑67
	‑69
	‑75
	

	
	35
	+0,5
	‑30
	‑33
	‑60
	‑62
	‑65
	‑67
	‑73
	

	
	( 33
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑63
	‑65
	‑71
	

	
	Power 
	[100]
	[200]
	[250]
	[400]
	[600]
	( [800]
	( 1 800
	( 3 000
	( 6 000

	
	level
	
	
	
	
	
	< 1 800
	< 3 000
	< 6 000
	

	Case 2
	( 39
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	37
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	35
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	( 33
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	NOTE:
* For equipment supporting QPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑54 dB.

NOTE:
** The requirement shall be [tbd] when the wideband pulse shaping filter with the tight spectrum mask is indicated (see Pulse Format Information Element in 3GPP TS 44.060).

NOTE:
*** the requirement shall be [tbd] when the wide pulse shaping filter with the tight spectrum mask is indicated (see Pulse Format Information Element in 3GPP TS 44.060).


Note: 
GSM 700 MS shall also comply to the requirements in the applicable FCC rules [FCC Part 27, Subpart C, Section 27.53]. This may introduce more stringent requirements in frequency bands defined for public safety services.

a2)

GSM 400, GSM 900, GSM 850, MXM 850 and GSM 700 normal BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800
	( 6 000

	
	level
	
	
	
	
	< 1 200
	< 1 800
	< 6 000
	

	Case 1
	( 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

	NOTE 1:
* For equipment supporting QPSK, [AQPSK], 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑56 dB.

NOTE 2:
The requirements in this table also apply to multicarrier BTS when one carrier is active, for the listed frequency bands.

NOTE 3:
In case of AQPSK the requirements in this table apply to all values of 
[image: image1.wmf]a

 (see 3GPP TS 45.004) supported by the BTS.


Note: 
GSM 700 BTS shall also comply to the requirements in the applicable FCC rules [FCC Part 27, Subpart C, Section 27.53]. This may introduce more stringent requirements in frequency bands defined for public safety services.

a3)

GSM 900 and GSM 850 and MXM 850 and GSM 700 micro-BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800

	
	level
	
	
	
	
	< 1 200
	< 1 800
	

	Case 1
	( 33
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑63
	‑70

	NOTE 1:
* For equipment supporting QPSK, [AQPSK], 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑56 dB.

NOTE 2:
In case of AQPSK the requirements in this table apply to all values of 
[image: image2.wmf]a

 (see 3GPP TS 45.004) supported by the BTS.


Note: 
GSM 700 micro-BTS shall also comply to the requirements in the applicable FCC rules [FCC Part 27, Subpart C, Section 27.53]. This may introduce more stringent requirements in frequency bands defined for public safety services.

a4)

GSM 900 and GSM 850 and MXM 850 and GSM 700 pico-BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800
	( 6 000

	
	level
	
	
	
	
	< 1 200
	< 1 800
	< 6 000
	

	Case 1
	( 20
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑63
	‑70
	‑80

	NOTE 1:
* For equipment supporting QPSK, [AQPSK], 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑56 dB.

NOTE 2:
In case of AQPSK the requirements in this table apply to all values of 
[image: image3.wmf]a

 (see 3GPP TS 45.004) supported by the BTS.


Note: 
GSM 700 pico-BTS shall also comply to the requirements in the applicable FCC rules [FCC Part 27, Subpart C, Section 27.53]. This may introduce more stringent requirements in frequency bands defined for public safety services.

b1)

DCS 1 800 MS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 800
	( 6 000
	
	

	
	Level
	
	
	
	
	< 1 800
	< 6 000
	
	
	

	Case 1
	( 36
	+0,5
	‑30
	‑33
	‑60
	‑60
	‑71
	‑79
	
	

	
	34
	+0,5
	‑30
	‑33
	‑60
	‑60
	‑69
	‑77
	
	

	
	32
	+0,5
	‑30
	‑33
	‑60
	‑60
	‑67
	‑75
	
	

	
	30
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑65
	‑73
	
	

	
	28
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑63
	‑71
	
	

	
	26
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑61
	‑69
	
	

	
	( 24
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑59
	‑67
	
	

	
	Power 
	[100]
	[200]
	[250]
	[400]
	[600]
	( [800]
	( 1 800
	( 3 000
	( 6 000

	
	Level
	
	
	
	
	
	< 1 800
	< 3 000
	< 6 000
	

	Case 2
	( 36
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	34
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	32
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	30
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	28
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	26
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	( 24
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	NOTE:
* For equipment supporting QPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑54 dB.

NOTE:
** The requirement shall be [tbd] when the wideband pulse shaping filter with the tight spectrum mask is indicated (see Pulse Format Information Element in 3GPP TS 44.060).

NOTE:
*** the requirement shall be [tbd] when the wide pulse shaping filter with the tight spectrum mask is indicated (see Pulse Format Information Element in 3GPP TS 44.060).


b2)

DCS 1 800 normal BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800
	( 6 000

	
	level
	
	
	
	
	< 1 200
	< 1 800
	< 6 000
	

	Case 1
	( 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

	NOTE 1:
* For equipment supporting QPSK, [AQPSK], 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑56 dB.

NOTE 2:
The requirements in this table also apply to multicarrier BTS when one carrier is active, for the DCS 1 800 band.

NOTE 3:
In case of AQPSK the requirements in this table apply to all values of 
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 (see 3GPP TS 45.004) supported by the BTS.


b3)

DCS 1 800 micro-BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800

	
	level
	
	
	
	
	< 1 200
	< 1 800
	

	Case 1
	35
	+0,5
	‑30
	‑33
	‑60*
	‑62
	‑65
	‑76

	
	( 33
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑63
	‑76

	NOTE 1:
* For equipment supporting QPSK, [AQPSK], 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is -56 dB.

NOTE 2:
In case of AQPSK the requirements in this table apply to all values of 
[image: image5.wmf]a

 (see 3GPP TS 45.004) supported by the BTS.


b4)

DCS 1 800 pico-BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800
	( 6 000

	
	level
	
	
	
	
	< 1 200
	< 1 800
	< 6 000
	

	Case 1
	( 23
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑63
	‑76
	‑80

	NOTE 1:
* For equipment supporting QPSK, [AQPSK], 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑56 dB.

NOTE 2:
In case of AQPSK the requirements in this table apply to all values of 
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 (see 3GPP TS 45.004) supported by the BTS.


c1)

PCS 1 900 MS:

	
	Power 
	100
	200
	250
	400
	³ 600
	³ 1 200
	³ 1 800
	³ 6 000
	

	
	level
	
	
	
	
	< 1 200
	< 1 800
	< 6 000
	
	

	Case 1
	³ 33
	+0,5
	‑30
	‑33
	‑60
	‑60
	‑60
	‑68
	‑76
	

	
	32
	+0,5
	‑30
	‑33
	‑60
	‑60
	‑60
	‑67
	‑75
	

	
	30
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑60
	‑65
	‑73
	

	
	28
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑60
	‑63
	‑71
	

	
	26
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑60
	‑61
	‑69
	

	
	£ 24
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑60
	‑59
	‑67
	

	
	Power 
	[100]
	[200]
	[250]
	[400]
	[600]
	( [800]
	( 1 800
	( 3 000
	( 6 000

	
	level
	
	
	
	
	
	< 1 800
	< 3 000
	< 6 000
	

	Case 2
	³ 33
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	32
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	30
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	28
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	26
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	£ 24
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	NOTE:
* For equipment supporting QPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑54 dB.

NOTE:
** The requirement shall be [tbd] when the wideband pulse shaping filter with the tight spectrum mask is indicated (see Pulse Format Information Element in 3GPP TS 44.060).

NOTE:
*** the requirement shall be [tbd] when the wide pulse shaping filter with the tight spectrum mask is indicated (see Pulse Format Information Element in 3GPP TS 44.060).


c2)

PCS 1 900 & MXM 1900 normal BTS:

	
	Power 
	100
	200
	250
	400
	³ 600
	³ 1 200
	³ 1 800
	³ 6 000

	
	level
	
	
	
	
	< 1 200
	< 1 800
	< 6 000
	

	Case 1
	³ 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

	NOTE 1:
* For equipment supporting QPSK, [AQPSK], 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑56 dB.

NOTE 2:
The requirements in this table also apply to multicarrier BTS when one carrier is active, for the PCS 1 900 band.

NOTE 3:
In case of AQPSK the requirements in this table apply to all values of 
[image: image7.wmf]a

 (see 3GPP TS 45.004) supported by the BTS.


c3)

PCS 1 900 & MXM 1900 micro-BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800

	
	level
	
	
	
	
	< 1 200
	< 1 800
	

	Case 1
	35
	+0,5
	‑30
	‑33
	‑60*
	‑62
	‑65
	‑76

	
	( 33
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑63
	‑76

	NOTE 1:
* For equipment supporting QPSK, [AQPSK], 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is -56 dB.

NOTE 2:
In case of AQPSK the requirements in this table apply to all values of 
[image: image8.wmf]a

 (see 3GPP TS 45.004) supported by the BTS.


c4)

PCS 1 900 and MXM 1900 pico-BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800

	
	level
	
	
	
	
	< 1 200
	< 1 800
	

	Case 1
	( 23
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑63
	‑76

	NOTE 1:
* For equipment supporting QPSK, [AQPSK], 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is -56 dB.

NOTE 2:
In case of AQPSK the requirements in this table apply to all values of 
[image: image9.wmf]a

 (see 3GPP TS 45.004) supported by the BTS.


4.2.1.4
Exceptions for spectrum due to modulation and wideband noise

4.2.1.4.1
Mobile Stations and Base Transceiver Stations except multicarrier BTS

The following exceptions shall apply, using the same measurement conditions as specified above.

i)
In the combined range 600 kHz to 6 MHz above and below the carrier, in up to three 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.

ii)
Above 6 MHz offset from the carrier 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. For the BTS only one transmitter is active for this test.

Using the same measurement conditions as specified above, if a requirement in tables ax), bx) and cx) is tighter than the limit given in the following, the latter shall be applied instead.

iii)
For MS:

Table 4.2-1 Exceptions for MS wideband noise level

	Frequency offset from the carrier
	GSM 400 & GSM 900& GSM 850 & GSM 700
	DCS 1 800 &PCS 1 900

	< 600 kHz
	‑36 dBm
	‑36 dBm

	( 600 kHz, < 1 800 kHz
	‑51 dBm
	‑56 dBm

	( 1 800 kHz
	‑46 dBm
	‑51 dBm


iv)
For normal but not for multicarrier BTS, whereby the levels given here in dB are relative to the output power of the BTS at the lowest static power level measured in 30 kHz:

Table 4.2-2 Exceptions for normal BTS wideband noise level

	Frequency offset from the carrier
	GSM 400 & GSM 900 & GSM 850 & MXM 850 & GSM 700
	DCS 1 800 & PCS 1 900 & MXM 1900

	< 1 800 kHz
	max {‑88 dB, ‑65 dBm}
	max {‑88 dB, ‑57 dBm}

	( 1 800 kHz
	max {‑83 dB, ‑65 dBm}
	max {‑83 dB, ‑57 dBm}


v)
For micro and pico ‑BTS, at 1 800 kHz and above from the carrier:

Table 4.2-3 Exceptions for micro and pico BTS wideband noise level

	Power Class
	GSM 900 & GSM 850 & MXM 850 & GSM 700
	DCS 1 800 & PCS 1 900 & MXM 1900

	M1
	‑59 dBm
	‑57 dBm

	M2
	‑64 dBm
	‑62 dBm

	M3

P1
	‑69 dBm

‑68dBm
	‑67 dBm

‑65dBm


4.2.1.4.2
Multicarrier BTS

Using the same measurement conditions as specified above for multicarrier BTS, following exceptions are allowed for BTS belonging to the multicarrier BTS class when one or more carriers are active:

vi) At offsets between 600 kHz  above the uppermost and below the lowermost carrier, respectively, and 10 MHz outside the transmit band, in bands of 200 kHz width centered on a frequency, which is an integer multiple of 200 kHz, exceptions are allowed for N active carriers at M= 18 + 3* (N-1) or up to maximum 40 bands, whichever the lowest. All exceptions are measured in 100 kHz bandwidth, averaged over the 200 kHz band and may be up to –36 dBm. In addition, all exceptions within the relevant transmit band and up to four exceptions at offsets up to 2 MHz from the respective band edges, may be up to -70 dBc relative to the carrier measured in a bandwidth of 100 kHz, or -36 dBm, whichever less stringent.

vii)
 At offsets larger than 600 kHz from the carrier, if a requirement in tables a2), b2) and c2), adjusted according to the multicarrier BTS requirements, is more stringent than -47 dBm, the latter requirement shall be applied instead.

viii) The following applies in case of a non-contiguous frequency allocation as defined in clause 3: The same total number of exceptions M for N active carriers apply as given in vi) including the range of frequency offsets between 0.6 MHz above the uppermost carrier of the lower frequency group and 0.6 MHz below the lowermost carrier of the upper frequency group.

4.2.2
Spectrum due to switching transients

4.2.2.1
General requirements

Those effects are also measured in the time domain and the specifications assume the following measurement conditions: zero frequency scan, filter bandwidth 30 kHz, peak hold, and video bandwidth 100 kHz.

In case of the multicarrier BTS class, the measurement of the switching transients outside the BTS transmit band is covered by a measurement procedure stated in subclause 4.3 (Spurious emissions). For measurements of switching transients inside the transmit band, the measurement is performed with a single active carrier at maximum declared power..

The example of a waveform due to a burst as seen in a 30 kHz filter offset from the carrier is given thereunder (figure 1).
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Figure  4.2-1: Example of a time waveform due to a burst as seen in a 30 kHz filter offset
from the carrier

a)
Mobile Station:

Table 4.2-3a Requirements for switching transients - MS

	Power level
	Maximum level measured

	
	400 kHz
	600 kHz
	1 200 kHz
	1 800 kHz

	39 dBm
	‑21 dBm
	‑26 dBm
	‑32 dBm
	‑36 dBm

	( 37 dBm
	‑23 dBm
	‑26 dBm
	‑32 dBm
	‑36 dBm


NOTE 1:
The relaxation's for power level 39 dBm is in line with the modulated spectra and thus causes negligible additional interference to an analogue system by a GSM signal.

NOTE 2:
The near‑far dynamics with this specification has been estimated to be approximately 58 dB for MS operating at a power level of 8 W or 49 dB for MS operating at a power level of 1 W. The near‑far dynamics then gradually decreases by 2 dB per power level down to 32 dB for MS operating in cells with a maximum allowed output power of 20 mW or 29 dB for MS operating at 10 mW.

NOTE 3:
The possible performance degradation due to switching transient leaking into the beginning or the end of a burst, was estimated and found to be acceptable with respect to the BER due to cochannel interference (C/I).

b)
Base transceiver station:

The maximum level measured, after any filters and combiners, at the indicated offset from the carrier, is:

Table 4.2-3b Requirements for switching transients - BTS

	
	Maximum level measured

	
	400 kHz
	600 kHz
	1 200 kHz
	1 800 kHz

	GSM 400 & GSM 900 & GSM 850 & MXM 850 & GSM 700 (GMSK)
	‑57 dBc
	‑67 dBc
	‑74 dBc
	‑74 dBc

	GSM 400 & GSM 900 & GSM 850 & MXM 850 & GSM 700 (QPSK, 8-PSK, 16-QAM, 32-QAM)
	‑52 dBc
	‑62 dBc
	‑74 dBc
	‑74 dBc

	DCS 1 800 &

PCS 1 900 &
MXM 1900 (GMSK)
	‑50 dBc
	‑58 dBc
	‑66 dBc
	‑66 dBc

	DCS 1 800 &

PCS 1 900 &
MXM 1900 (QPSK, 8-PSK, 16-QAM, 32-QAM)
	‑50 dBc
	‑58 dBc
	‑66 dBc
	‑66 dBc


Or ‑36 dBm, whichever is the higher.

dBc means relative to the output power at the BTS, measured at the same point and in a filter bandwidth of at least 300 kHz.

NOTE 4:
Some of the above requirements are different from those specified in subclause 4.3.2.

	FOURTH MODIFICATION


4.7
Intermodulation attenuation

The intermodulation attenuation is the ratio of the power level of the wanted signal to the power level of an intermodulation component. It is a measure of the capability of the transmitter to inhibit the generation of signals in its non‑linear elements caused by the presence of the carrier and an interfering signal reaching the transmitter via the antenna, or by non linear combining and amplification of multiple carriers.

4.7.1
Base transceiver station

An interfering CW signal shall be applied to the transmit antenna port, within the relevant BTS TX band at a frequency offset of ( 800 kHz, and with a power level 30 dB below the power level of the wanted signal.

The intermodulation products shall meet the requirements in subclause 4.7.2.

4.7.2
Intra BTS intermodulation attenuation

In a BTS intermodulation may be caused by combining several RF channels or amplification of multiple carriers to feed a single antenna, or when operating them in the close vicinity of each other. 

i) The BTS shall be configured with each transmitter operating at the maximum allowed power, with a full complement of transceivers and with modulation applied. 
The requirement specified for the multicarrier BTS shall apply for all supported configurations of the multicarrier BTS independently of the number of active carriers, assuming equal power distribution between all carriers, and independently of the modulation type.

ii) For the measurement in the transmit band the equipment shall be operated at equal and minimum carrier spacing as well as with the carriers distributed across the declared maximum Base Station RF bandwidth as described in 3GPP TS 51.021 [18], specified for the BSS configuration under test.

iii) For the measurement in the receive band the equipment shall be operated with such a channel configuration that at least 3rd order intermodulation products fall into the receive band.

4.7.2.1
GSM 400, GSM 900, DCS 1800

a)

Requirements for BTS except multicarrier BTS

All the following requirements relate to frequency offsets from the uppermost and lowermost carriers. The peak hold value of intermodulation components over a timeslot, shall not exceed ‑70 dBc or ‑36 dBm, whichever is the less stringent, for frequency offsets between 6 MHz and the edge of the relevant Tx band measured in a 300 kHz bandwidth. 1 in 100 timeslots may fail this test by up to a level of 10 dB. For offsets between 600 kHz to 6 MHz the requirements and the measurement technique is that specified in subclause 4.2.1.

The other requirements of subclause 4.3.2 in the band 9 kHz to 12,75 GHz shall still be met.

b)

Requirements for multicarrier BTS

In case of the multicarrier BTS class, the average power measured in a 600 kHz band centered at the centre frequency of intermodulation components over a timeslot shall not exceed -70 dBc or -36 dBm if maximum power per carrier exceeds 33 dBm else -41 dBm, or the requirements specified in subclause 4.2.1, whichever is less stringent, for frequency offsets between 0.6 MHz from the outermost carrier and 10 MHz outside the edge of the relevant Tx band. In addition in a 600 kHz band centered at the centre frequencies of the third order intermodulation components the power of the intermodulation components may increase up to -60 dBc or -36 dBm, whichever is less stringent. The measurement bandwidth for both the carrier and the intermodulation products is 300 kHz for offsets larger than 6 MHz, 100 kHz for offsets between 1.8 and 6 MHz and 30 kHz for offsets below 1.8 MHz. 

For multicarrier BTS the intermodulation products shall never exceed -16 dBm, measured in 100 kHz bandwidth, as defined in ITU-R Recommendation SM.329, s4.3 and Annex 7.

The other requirements of subclause 4.3.2 in the band 9 kHz to 12,75 GHz shall still be met.

4.7.2.2
MXM 850 and MXM 1900

The following requirements apply to MXM 850 and MXM 1900 BTSs which include ANSI-136 [TIA/EIA‑136‑C] 30 kHz carriers, in addition to the 200 kHz carriers specified in the present document. All the following requirements relate to frequency offsets from the uppermost and lowermost carriers. The average value of intermodulation components, for frequency offsets > 1,2 MHz to the edge of the relevant Tx band, shall not exceed:

a) -60 dBc, measured in a 30 kHz bandwidth, relative to the average power of the 30 kHz channel carrier, measured in a 30 kHz bandwidth, using normal power averaging (per [TIA/EIA-136-C] part 280), and

b) -60 dBc, measured in a 200 kHz bandwidth, relative to the 200 kHz carrier average power, measured in a 300 kHz bandwidth and averaged over a timeslot.

In addition to the requirements of this section, the MXM 850 BTS and MXM 1900 BTS shall also comply with the applicable limits for spurious emissions established by the FCC rules for public mobile services [FCC Part 22, Subpart H] and FCC rules for wideband PCS services [FCC Title 47 CFR Part 24] respectively.

NOTE 1:
In some areas, to avoid uncoordinated system impacts, it may be beneficial to use a more stringent value. 
-70 dBc rms is suggested.

NOTE 2:
For testing reasons, a MXM 1900 normal BTS fulfilling the PCS 1900 normal BTS requirements or a MXM 850 normal BTS fulfilling GSM 850 normal BTS requirements in this subclause may be considered fulfilling the requirements for MXM 1900 normal BTS or MXM 850 normal BTS respectively.

4.7.2.3
GSM 700, GSM 850 and PCS 1900

a)

Requirements for BTS except multicarrier BTS

All the following requirements relate to frequency offsets from the uppermost and lowermost carriers. For frequency offsets > 1,8  MHz to the edge of the relevant Tx band, measured in 300 kHz bandwidth the average value of intermodulation components over a timeslot shall not exceed ‑70 dBc relative to the per carrier power or ‑46 dBm, whichever is the less stringent. For offsets between 600 kHz and 1,8 MHz, the measurement technique and requirements are those specified in subclause 4.2.1, except for offsets between 1,2 MHz and 1,8 MHz, where the value of intermodulation components shall not exceed the requirements in subclause 4.2.1 or –70 dBc whichever less stringent.

The other requirements of subclause 4.3.2 in the band 9 kHz to 12,75 GHz shall still be met.

In regions where additional protection between uncoordinated systems is required by national regulatory agencies, the intermodulation components for frequency offsets > 1,2 MHz may be up to –60 dBc, if not violating the national regulation requirements. 

b)

Requirements for multicarrier BTS

In case of the multicarrier BTS class, the average power measured in a 600 kHz band centered at centre frequency of intermodulation components over a timeslot shall not exceed -70 dBc or -36 dBm if maximum power per carrier exceeds 33 dBm else -41 dBm, or the requirements specified in subclause 4.2.1, whichever is less stringent, for frequency offsets between 0.6 MHz from the outermost carrier and 10 MHz outside the edge of the relevant Tx band. In addition, in a 600 kHz band centered at the centre frequencies of the third order intermodulation components the power of the intermodulation components may increase up to -60 dBc or -36 dBm, whichever is less stringent. The measurement bandwidth for both the carrier and the intermodulation products is 300 kHz for offsets larger than 6 MHz, 100 kHz for offsets between 1.8 and 6 MHz and 30 kHz for offsets below 1.8 MHz. The intermodulation products shall never exceed -16 dBm, measured in 100 kHz bandwidth, as defined in ITU-R Recommendation SM.329, sub-clause 4.3 and Annex 7.

c)
Additional requirements for all BTS
The PCS 1900, GSM 850 and GSM 700 BTS 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], FCC rules for public mobile services [FCC Part 22, Subpart H] and FCC rules for miscellaneous wireless communication services [FCC Part 27, Subpart C] respectively, or similar national requirements with comparable limits and rules.

4.7.3
Void

4.7.4
Mobile PBX (GSM 900 only)

In a mobile PBX intermodulation may be caused when operating transmitters in the close vicinity of each other. The intermodulation specification for mobile PBXs (GSM 900 only) shall be that stated in subclause 4.7.2.

	END OF MODIFICATIONS
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