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First Modifications

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". 
In the present document some relaxations to receiver requirements are introduced for a MS supporting Downlink multi-carrier when in downlink multi carrier configuration. In this configuration the requirements for single carrier MS apply unless otherwise stated.
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 precise measurement methods for repeaters are specified in 3GPP TS 51.026 [35].

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, wherever explicitly stated in the text, that apply for all classes of multicarrier BTS (Wide Area, Medium Range and Local Area) if nothing else is stated. All other requirements designated for BTS and normal BTS apply if not otherwise stated. The multicarrier BTS classes have relaxed requirements in the areas of Tx spurious emissions, intermodulation attenuation and, when multicarrier receiver is included, Rx blocking. 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 document also includes entry points in some tables for the multicarrier BTS requirements to which TS 37.104 [33] for Multi-Standard Radio Base Stations (MSR BS) is referring to as specific GSM/EDGE single-RAT requirements not covered by the general requirements. These entry points are marked with M) and, as described in a note in each applicable table, identify the relevant column(s) that are applicable as MSR BS requirements. In general the requirements for multicarrier BTS equipped with multicarrier receiver also apply to Multi-Standard Radio Base Stations. The GSM requirements for Multi-Standard Radio Base Stations are defined for GSM 850, GSM 900, DCS 1800 and PCS 1900 only. Requirements for other frequency bands and MXM base stations are excluded. Annex P defines the minimum performance for the receiver in MSR BS.
For equipment not declared as MSR BS the M) indications can be ignored.
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1.2
Abbreviations

Abbreviations used in the present document are listed in 3GPP TR 21.905.

In addition to abbreviations in 3GPP TR 21.905, the following abbreviations are applied:
SCPIR
Sub Channel Power Imbalance Ratio (see 3GPP TS 45.004)

SCPIR_DL
Sub Channel Power Imbalance Ratio on DownLink

SCPIR_UL
Sub Channel Power Imbalance Ratio on UpLink
DLMC
Downlink Multi Carrier
1.3
Definitions

For the purposes of the present document, the following terms and definitions apply.
Downlink Multi Carrier MS: Mobile station supporting DLMC (see 3GPP TS 24.008).

Inter-band reception: Mobile station receiver capability for a Downlink Multi Carrier MS that allows for resource assignment to the mobile station in up to two frequency bands (see 3GPP TS24.008). The maximum bandwidth supported by the mobile station applies to each band individually.

Maximum supported carrier frequency spacing: maximum spacing between the centre frequencies of simultaneously received GSM carriers within the supported bandwidth of a MS supporting DLMC.
Non-contiguous intra-band reception: Mobile station receiver capability for a Downlink Multi Carrier MS (see 3GPP TS24.008) that allows for  radio frequency channels in a given frequency band to be received with greater carrier separation than indicated by the signalled maximum bandwidth. The assigned radio frequency channels are grouped into two separate groups during each TDMA frame, where the carrier separation indicated by the maximum bandwidth applies in each group.

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).
Minimum carrier frequency spacing: minimum spacing between the centre frequencies of simultaneously transmitted or received GSM carriers of a BTS belonging to a multicarrier BTS class.

Next Modifications (Blocking characteristics)

5.1
Blocking characteristics

5.1.1
Definitions of applicable frequency ranges

The blocking characteristics of the receiver are specified separately for in‑band and out‑of‑band performance as identified in the following tables.

Table 5.1-1a Definition of in-band and out-of-band frequency range – 900 MHz band

	Frequency
	Frequency range (MHz)

	band
	GSM 900
	E‑GSM 900
	R-GSM 900

	
	MS
	BTS M)
	BTS M)
	BTS

	in‑band
	915 ‑ 980
	870 ‑ 925
	860 ‑ 925
	856 - 921

	out‑of‑band (a)
	0,1 ‑ < 915
	0,1 ‑ < 870
	0,1 ‑ < 860
	0,1 ‑ < 856

	out‑of‑band (b)
	N/A
	N/A
	N/A
	N/A

	out‑of band (c)
	N/A
	N/A
	N/A
	N/A

	out‑of band (d)
	> 980 ‑ 12,750
	> 925 ‑ 12,750
	> 925 ‑ 12,750
	> 921 ‑ 12,750

	Note: Columns  applicable to MSR are marked M)


Table 5.1-1b Definition of in-band and out-of-band frequency range – 810 MHz band

	Frequency

band 
	Frequency range (MHz)

T-GSM 810

	
	MS
	BTS

	in-band
	831 to 886
	786 to 831

	out-of-band (a)
	0,1 ‑ <831
	0,1 ‑ <786

	out-of-band (b)
	N/A
	N/A

	out-of band (c)
	N/A
	N/A

	out-of band (d)
	> 886 ‑ 12,750
	> 831 ‑ 12,750


Table 5.1-1c Definition of in-band and out-of-band frequency range – 1800 MHz band

	Frequency
	Frequency range (MHz)

	band
	DCS 1 800

	
	MS
	BTS M)

	in‑band
	1 785 ‑ 1 920
	1 690 ‑ 1 805

	out‑of‑band (a)
	0,1 ‑ 1705
	0,1 ‑ < 1 690

	out‑of‑band (b)
	> 1 705 ‑ < 1 785
	N/A

	out‑of band (c)
	> 1 920 ‑ 1 980
	N/A

	out‑of band (d)
	> 1 980 ‑ 12,750
	> 1 805 ‑ 12,750

	 Note: Columns  applicable to MSR are marked M)


Table 5.1-1d Definition of in-band and out-of-band frequency range – 1900 MHz band

	Frequency
	Frequency range (MHz)

	band
	

	
	PCS 1 900 MS
	PCS 1 900 & MXM 1900 BTS M)

	in‑band
	1910 ‑ 2010
	1830 - 1930

	out‑of‑band (a)
	0,1 ‑ < 1830
	0,1 ‑ < 1830

	out‑of‑band (b)
	1830 ‑ < 1910
	N/A

	out‑of band (c)
	> 2010 ‑ 2070
	N/A

	out‑of band (d)
	> 2070 ‑ 12,750
	> 1930 - 12,750

	 Note: Columns  applicable to MSR BS are marked M)


Table 5.1-1e Definition of in-band and out-of-band frequency range – 850 MHz band

	Frequency
	Frequency range (MHz)

	band
	

	
	GSM 850 MS
	GSM 850 & MXM 850 BTS M)

	in‑band
	849 ‑ 914
	804 ‑ 869

	out‑of‑band (a)
	0,1 ‑ < 849
	0,1 ‑ < 804

	out‑of‑band (b)
	N/A
	N/A

	out‑of band (c)
	N/A
	N/A

	out‑of band (d)
	> 914‑ 12,750
	> 869 - 12,750

	 Note: Columns  applicable to MSR BS are marked M)


Table 5.1-1f Definition of in-band and out-of-band frequency range – 400 MHz band

	Frequency
	Frequency range (MHz)

	band
	GSM 450
	GSM 480

	
	MS
	BTS
	MS
	BTS

	in‑band
	457,6 – 473,6
	444,4 – 460,4
	486,0 – 502,0
	472,8 – 488,8

	out‑of‑band (a)
	0,1 ‑ < 457,6
	0,1 ‑ < 444,4
	0,1 ‑ < 486,0
	0,1 ‑ < 472,8

	out‑of‑band (b)
	N/A
	N/A
	N/A
	N/A

	out‑of band (c)
	N/A
	N/A
	N/A
	N/A

	out‑of band (d)
	> 473,6 ‑ 12,750
	> 460,4 ‑ 12,750
	> 502,0 ‑ 12,750
	> 488,8 ‑ 12,750


Table 5.1-1g Definition of in-band and out-of-band frequency range – T-GSM 400 MHz band

	Frequency
	Frequency range (MHz)

	band
	T-GSM 380
	T-GSM 410

	
	MS
	BTS
	MS
	BTS

	in‑band
	389.6 – 405.6
	374.4 – 390.4
	419.6 – 435.6
	404.4 – 420.4

	out‑of‑band (a)
	0.1 ‑ < 390.4
	0.1 ‑ < 374.4
	0.1 ‑ < 420.4
	0.1 ‑ < 404.4

	out‑of‑band (b)
	N/A
	N/A
	N/A
	N/A

	out‑of band (c)
	N/A
	N/A
	N/A
	N/A

	out‑of band (d)
	> 405.6 ‑ 12,750
	> 390.4 ‑ 12,750
	> 435.6 ‑ 12,750
	> 420.4 ‑ 12,750


NOTE:
Although the T-GSM 380 and T-GSM 410 bands are 10 MHz wide, because a transition band of at least 2 MHz is needed, a maximum allocation is limited to approximately 8 MHz within the 10 MHz band. The allocated frequencies may be selected from any part of the band consistent with this transition band.

Table 5.1-1h Definition of in-band and out-of-band frequency range – 700 MHz band

	Frequency
	Frequency range (MHz)
	Frequency range (MHz)

	band
	GSM 710
	GSM 750

	
	MS
	BTS
	MS
	BTS

	in‑band
	716 - 766
	678 - 728
	727 - 777
	763 – 813

	out‑of‑band (a)
	0,1 ‑ < 716
	0,1 ‑ < 678
	0,1 ‑ < 727
	0,1 ‑ < 762

	out‑of‑band (b)
	N/A
	N/A
	N/A
	N/A

	out‑of band (c)
	N/A
	N/A
	N/A
	N/A

	out‑of band (d)
	> 766‑ 12,750
	> 728 - 12,750
	> 777‑ 12,750
	> 813 - 12,750


5.1.2
Requirements for MS.

The reference sensitivity performance as specified in tables 1, 1a, 1c, and 1e, adjusted by the correction factors of table 6.2-4, shall be met when the following signals are simultaneously input to the receiver:

‑
for all MS, a useful signal, modulated with the relevant supported modulation (GMSK or 8-PSK) at frequency fo, 3 dB above the reference sensitivity level or input level for reference performance, whichever applicable, as specified in subclause 6.2;

‑
a continuous, static sine wave signal at a level as in the table below and at a frequency (f) which is an integer multiple of 200 kHz.

with the following exceptions, called spurious response frequencies:

a)
GSM 900 MS, GSM 850 MS and GSM 700 MS: in band, for a maximum of six occurrences (which if grouped shall not exceed three contiguous occurrences per group);


DCS 1 800 and PCS 1 900 MS: in band, for a maximum of twelve occurrences (which if grouped shall not exceed three contiguous occurrences per group);


GSM 400 MS: in band, for a maximum of three occurrences;

b)
out of band, for a maximum of 24 occurrences (which if below f0 and grouped shall not exceed three contiguous occurrences per group).

where the above performance shall be met when the continuous sine wave signal (f) is set to a level of 70 dBµV (emf) (i.e. ‑43 dBm).
In case of downlink multicarrier configuration the reference sensitivity performance as specified in tables 1, 1a, 1c, and 1e, adjusted by the correction factors of table 6.2‑4, shall be met when the following signals are simultaneously input to the receiver:

-
for GSM 850, GSM 900, DCS 1800, PCS  1900 and T-GSM  810 MS two useful signals, modulated with the relevant supported modulation (GMSK or 8-PSK) at frequency fo and f1, located at 
-
the maximum supported frequency spacing as defined in 6a-1 when the blocking signal is located in the out-of-band frequency band in table 5.1‑2, 
-
the maximum supported carrier frequency spacing and all lower carrier frequency spacings according to table 6a‑2 when the blocking signal is located in the in-band frequency band in table 5.1‑2
and at a signal level X dB above the reference sensitivity level or input level for reference performance, whichever applicable, as specified in subclause 6.2, where degradation level X is defined in table 5.1‑2; 
‑
a blocking signal that is 

-
a continuous, static sine wave signal at a level as in the table 5.1-5c below and at a frequency (f) which is an integer multiple of 200 kHz when blocking signal is located within maximum supported bandwidth or out-of-band 
-
otherwise a static signal at a frequency (f) modulated with 5 MHz WCDMA according to 3GPP TS 25.101  [37] annex C, located and at a level as in table 5.1‑5c below 
with the following exceptions, called spurious response frequencies:

a)
GSM 900 MS and GSM 850 MS in band, for a maximum of six occurrences (which if grouped shall not exceed three contiguous occurrences per group);


DCS 1 800 and PCS 1 900 MS: in band, for a maximum of twelve occurrences (which if grouped shall not exceed three contiguous occurrences per group);

b)
out of band, for a maximum of 24 occurrences (which if below the lowest of f0 and f1 and grouped shall not exceed three contiguous occurrences per group).

where the above performance shall be met when the continuous sine wave signal (f) is set to a level of [60] dBµV (emf) ([-53] dBm)  inband and [70] dBµV (emf) ([‑43] dBm) out-of-band.

Table 5.1-2 Useful signal increase from 
	Blocking signal frequency
	Degradation 

	Frequency band
	Center frequency (f)
	Level 1
	Level 2

	Inband: Inside maximum supported bandwidth
	
	+3 dB
	[+12] dB

	 dBInband: Outside supported bandwidths (see table 6a‑2)
	2.7 MHz from edge of 
supported bandwidths
7.7 MHz from edge of
 supported bandwidths
≥12.7 MHz from edge of supported bandwidths to edge of inband in steps of 5 MHz
	+ 3 dB

+ 3 dB



+ 3 dB


	[+12] dB

[+12] dB



[+12] dB

	Out-of-band
	
	+ 3 dB
	-


If more than one wanted signal frequency is considered, the maximum number of allowed occurrences for the spurious response frequencies applies separately to each wanted signal frequency.
In case of downlink multicarrier configuration, requirements for inter-band reception are only defined for band combinations (GSM 850, PCS1900) and (GSM 900, DCS 1800). In this case, the requirements for each frequency band apply using one useful signal in each band. 
In case of downlink multicarrier configuration, for non-contiguous intra-band reception, the input signals and requirements are applied to each frequency group, using one useful signal in each group.
An MS supporting DLMC shall in addition to multi-carrier specific performance requirements, comply to the current single carrier performance requirements whenever only one carrier is assigned, or whenever the supported maximum carrier separation by the MS only allows for a single carrier to be received in a given radio block period.
NOTE: 
For testing reasons, a MXM 1900 normal BTS fulfilling the PCS 1900 normal BTS requirements in this paragraph may be considered fulfilling the requirements for MXM 1900 normal BTS.

Next Modifications (Blocking)
5.1.4
Signal levels of blocking signal

Table 5.1-2a Blocking signal level requirements except multicarrier BTS with multicarrier receiver

	Frequency
	GSM 400, T-GSM 810, P-, E- and R-GSM 900
	DCS 1 800 & PCS 1 900



	band
	other MS
	small MS
	BTS
	MS
	BTS

	
	dBµV
	dBm
	dBµV
	dBm
	dBµV
	dBm
	dBµV
	dBm
	dBµV
	dBm

	
	(emf)
	
	(emf)
	
	(emf)
	
	(emf)
	
	(emf)
	

	in‑band
	
	
	
	
	
	
	
	
	
	

	600 kHz
( |f‑fo | < 800 kHz
	75
	‑38
	70
	‑43
	87
	‑26
	70
	‑43
	78
	‑35

	800 kHz
( |f‑fo | < 1,6 MHz
	80
	‑33
	70
	‑43
	97
	‑16
	70
	‑43
	88
	‑25

	1,6 MHz
( |f‑fo | < 3 MHz
	90
	‑23
	80
	‑33
	97
	‑16
	80
	‑33
	88
	‑25

	3 MHz 
( |f‑fo | 
	90
	‑23
	90
	‑23
	100
	‑13
	87
	‑26
	88
	‑25

	out‑of‑band 
	
	
	
	
	
	
	
	
	
	

	(a) (Note 3)
	113
	0
	113
	0
	121
	8
	113
	0
	113
	0

	(b)
	‑
	
	‑
	‑
	‑
	‑
	101
	‑12
	‑
	‑

	(c)
	‑
	‑
	‑
	‑
	‑
	‑
	101
	‑12
	‑
	‑

	(d)  (Note 3)
	113
	0
	113
	0
	121
	8
	113
	0
	113
	0

	NOTE 1: 
f refers to the interfering blocker signal and fo refers to the wanted signal being considered.

NOTE 2:
For definition of small MS, see subclause 1.1. 
NOTE 3:  
These requirements are applicable for general co-existence. More stringent requirements apply in other frequency bands when co-location capability is declared for any band(s), see table 5.1-5a.




Table 5.1-2a.1 Blocking signal level requirements for multicarrier BTS with multicarrier receiver

	Frequency
	GSM 400, T-GSM 810, P- and E-GSM 900 (Note 2)
	DCS 1 800 & PCS 1 900



	band
	Wide Area
	Medium Range
	Local Area
	Wide Area
	Medium Range
	Local Area

	
	dBµV
	dBm
	dBµV
	dBm
	dBµV
	dBm
	dBµV
	dBm
	dBµV
	dBm
	dBµV
	 dBm

	
	(emf)
	
	(emf)
	
	(emf)
	
	(emf)
	
	(emf)
	
	(emf)
	

	in‑band
	
	
	
	
	
	
	
	
	
	
	
	

	600 kHz
( |f‑fo | < 800 kHz
	78
	-35
	83
	-30
	91
	-22
	78
	‑35
	83
	-30
	91
	-22

	800 kHz
( |f‑fo | < 1,6 MHz
	97
	-16
	98
	-15
	106
	-7
	88
	‑25
	93
	-20
	101
	-12

	1,6 MHz
( |f‑fo | < 3 MHz
	97
	-16
	98
	-15
	106
	-7
	88
	‑25
	93
	-20
	101
	-12

	3 MHz ( |f‑fo |
	97
	-16
	98
	-15
	106
	-7
	88
	‑25
	93
	-20
	101
	-12

	out‑of‑band
	
	
	
	
	
	
	
	
	
	
	
	

	(a) (Note 4)
	98
	-15
	98
	-15
	98
	-15
	98
	-15
	98
	-15
	98
	-15

	(b)
	‑
	‑
	-
	-
	-
	-
	-
	-
	‑
	-
	‑
	-

	(c)
	‑
	‑
	-
	-
	-
	-
	-
	-
	‑
	-
	‑
	-

	(d) (Note 4)
	98
	-15
	98
	-15
	98
	-15
	98
	-15
	98
	-15
	98
	-15

	NOTE 1: 
f refers to the interfering blocker signal and fo refers to the wanted signal being considered. In case of more than 
one wanted signal being considered fo refers to each wanted signal.

NOTE 2:
For inband requirements and frequency offsets 800 kHz ( |f‑fo |, the performance according to table 5.1-2a.2 shall be met at an input level or input level for reference performance, whichever applicable, as specified in subclause 6.2.
The relaxed values for multicarrier BTS are not applicable for GSM-R usage.
NOTE 3:
These requirements are applicable for general co-existence. More stringent requirements apply in other frequency bands when co-location capability is declared for any band(s), see table 5.1-5b.

NOTE 4:
For MSR Wide area BS the requirements for Wide area multicarrier BTS with multicarrier receiver apply.  For MSR Medium range BS the requirements for Medium range multicarrier BTS with multicarrier receiver apply. For MSR Local area BS the requirements for Local area multicarrier BTS with multicarrier receiver apply.


Table 5.1-2a.2 Blocking signal level requirements for multicarrier BTS with multicarrier receiver

	Wide Area
	Medium Range
	Local Area

	Blocking signal level
	Degradation
	Blocking signal level
	Degradation
	Blocking signal level
	Degradation

	≤ -25 dBm
	+3 dB
	≤ -20 dBm
	+3 dB
	≤ -12 dBm
	+3 dB

	> -25 dBm  and 
≤ -20 dBm
	+8 dB
	> -20 dBm  and 
≤ -15 dBm
	+8 dB
	> -12 dBm  and 
≤ -7 dBm
	+12 dB

	> -20 dBm  and 
≤ -16 dBm
	+12 dB
	-
	-
	-
	-


The following exceptions to the level of the sine wave signal (f) in the above tables 5.1-2a and 5.1-2a.1 shall apply:

Table 5.1-2b Exceptions to Blocking requirements

	for E-GSM MS, in the band 905 MHz to 915 MHz
	‑5 dBm

	for R-GSM 900 MS, in the band 880 MHz to 915 MHz
	‑5 dBm

	for R-GSM 900 small MS, in the band 876 MHz to 915 MHz
	‑7 dBm

	for GSM 450 small MS, in the band 450,4 MHz to 457,6 MHz
	‑5 dBm

	for GSM 480 small MS, in the band 478,8 MHz to 486 MHz
	‑5 dBm

	for T-GSM 810 small MS, in the band 811 MHz to 821 MHz
	‑5 dBm

	for GSM 900 and E-GSM 900 BTS, in the band 925 MHz to 935 MHz
	0 dBm M)

	for R-GSM 900 BTS at offsets 600 kHz <= abs (f-f0) < 3 MHz, in the band 876 MHz to 880 MHz
	Level reduced by 5 dB

	NOTE: Exceptions applicable to MSR BS are marked M)
	


The following table gives the figures for the small MS for the T-GSM 380 and T-GSM 410 bands:

Table 5.1-3 Blocking signal level requirements for T-GSM bands – MS

	Frequency band
	T-GSM 380 and T-GSM 410 

small MS

	
	dBµV (emf)
	dBm

	in-band
	
	

	600 kHz
( |f-fo| < 800 kHz
	70
	-43

	800 kHz
( |f-fo| < 1,6 MHz
	70
	-43

	1,6 MHz
( |f-fo| < 3 MHz
	80
	-33

	3 MHz 
( |f-fo| 
	90
	-23

	out-of-band
	
	

	(a)
	90
	-23

	(b)
	-
	-

	(c)
	-
	-

	(d)
	90
	-23


Table 5.1-4 Blocking signal level requirements for GSM 700 band, GSM 850 band and including MXM 850 and MXM 1900 BTS, but excluding multicarrier BTS with multicarrier receiver

	Frequency
	GSM 850 & GSM 700 MS
	MXM 850 & GSM 850 & GSM 700 BTS except

multicarrier BTS
	MXM 1900 BTS 

	band
	dBµV
	dBm
	dBµV
	dBm
	dBµV
	dBm

	
	(emf)
	
	(emf)
	
	(emf)
	

	in‑band
	
	
	
	
	
	

	600 kHz
( |f‑fo | < 800 kHz
	70
	‑43
	76
	‑37
	70
	‑43

	800 kHz
( |f‑fo | < 1,6 MHz
	70
	‑43
	78
	‑35
	75
	‑38

	1,6 MHz
( |f‑fo | < 3 MHz
	80
	‑33
	80
	‑33
	80
	‑33

	3 MHz 
( |f‑fo |
	90
	‑23
	80
	‑33
	80
	‑33

	out‑of‑band
	
	
	
	
	
	

	(a)  (Note 2) 
	113
	0
	121
	8
	113
	0

	(b) 
	‑
	‑
	‑
	‑
	‑
	‑

	(c)
	‑
	‑
	‑
	‑
	‑
	‑

	(d)  (Note 2) 
	113
	0
	121
	8
	113
	0

	NOTE 1: f refers to the interfering blocker signal and fo refers to the wanted 

 signal being considered.

NOTE 2: These requirements are applicable for general co-existence. More stringent requirements apply in other frequency bands when co-location capability is declared for any band(s), see table 5.1-5a.



Table 5.1-4a Blocking signal level requirements for GSM 700 band and GSM 850 band for multicarrier BTS with multicarrier receiver

	Frequency
	GSM 850 & GSM 700 BTS M)

	band
	Wide Area
	Medium Range
	Local Area

	
	dBµV
	dBm
	dBµV
	dBm
	dBµV
	dBm

	
	(emf)
	
	(emf)
	
	(emf)
	

	in‑band
	
	
	
	
	
	

	600 kHz
( |f‑fo | < 800 kHz
	76
	-37
	81
	-32
	89
	-24

	800 kHz
( |f‑fo | < 1,6 MHz
	78
	-35
	83
	-30
	91
	-22

	1,6 MHz
( |f‑fo | < 3 MHz
	80
	-33
	85
	-28
	93
	-20

	3 MHz ( |f‑fo |
	80
	-33
	85
	-28
	93
	-20

	out‑of‑band
	
	
	
	
	
	

	(a) (Note 1)
	98
	-15
	98
	-15
	98
	-15

	(b)
	-
	-
	-
	-
	-
	-

	(c)
	-
	-
	-
	-
	-
	-

	(d) (Note 1)
	98
	-15
	98
	-15
	98
	-15

	NOTE 1:
These requirements are applicable for general co-existence. More stringent requirements apply in other frequency bands when co-location capability is declared for any band(s), see table 5.1-5b.

	NOTE 2:
Requirements applicable to MSR BS are in columns marked M)


Table 5.1-5a Blocking requirement for BTS except multicarrier BTS with multicarrier receiver when co-located with BS in other frequency bands
	For co-locating with BTS


	Frequency band


	Blocking signal level

	
	
	GSM 400, 900, 700, 850 and MXM 850
	DCS 1800, PCS 1900 and MXM 1900

	
	
	dBµV (emf)
	(dBm)
	dBµV (emf)
	(dBm)

	GSM 900
	921 – 960 MHz
	121
	+8
	113
	0

	DCS 1800
	1805 – 1880 MHz
	121
	+8
	113
	0

	GSM 400
	460.4 –467.6 MHz and 488.8 – 496.0 MHz.
	121
	+8
	113
	0

	PCS 1900 & MXM 1900
	1930 – 1990 MHz
	121
	+8
	113
	0

	GSM 850 & MXM 850
	869 ‑ 894 MHz
	121
	+8
	113
	0

	GSM 700
	728 – 746 MHz and

747 – 763 MHz(Note 2)
	121
	+8
	113
	0

	T-GSM 810
	851 – 866 MHz 
	121
	+8
	113
	0

	E-UTRA/FDD Band 20
	832 – 862 MHz
	121
	+8
	113
	0

	E-UTRA/TDD Band 39
	1880 – 1920 MHz (Note 1)
	121
	+8
	113
	0

	UTRA/TDD Band a)
	1900 – 1920 MHz and 2010 – 2025 MHz
	121
	+8
	113
	0

	UTRA/FDD Band 1
	2110 – 2170 MHz
	121
	+8
	113
	0

	E-UTRA/TDD Band 40
	2300 – 2400 MHz
	121
	+8
	113
	0

	UTRA TDD Band d) or 

E-UTRA Band 38
	2570-2620 MHz
	121
	+8
	113
	0

	E-UTRA/FDD Band 7
	2620-2690 MHz
	121
	+8
	113
	0

	Note 1:
Only if regionally required

Note 2: 
Except for a BTS operating in 747-756 MHz band, these requirements do not apply when the interfering signal falls within the uplink operating band or in the 10 MHz immediately outside the uplink operating band.
For a BTS operating in 747-756 MHz band band the requirements do not apply when the interfering signal falls within the frequency range 768-797 MHz.


If the multicarrier BTS, operating in any of the defined frequency bands, is declared as capable of co-locating with BTS in another frequency band the following requirements apply:

Table 5.1-5b Blocking requirement for multicarrier BTS with multicarrier receiver when co-located with BS in other frequency bands
	For co-locating with BTS:
	Frequency band
	Blocking signal level

	
	
	Wide Area
	Medium Range
	Local Area

	
	
	dBµV (emf)
	(dBm)
	dBµV (emf)
	(dBm)
	dBµV (emf)
	(dBm)

	GSM 900
	921 – 960 MHz
	129
	+16
	121
	+8
	107
	-6

	DCS 1800
	1805 – 1880 MHz
	129
	+16
	121
	+8
	107
	-6

	GSM 400
	460.4 –467.6 MHz and

488.8 – 496.0 MHz.
	129
	+16
	121
	+8
	107
	-6

	PCS 1900 & MXM 1900
	1930 – 1990 MHz
	129
	+16
	121
	+8
	107
	-6

	GSM 850 & MXM 850
	869 ‑ 894 MHz
	129
	+16
	121
	+8
	107
	-6

	GSM 700
	728 – 746 MHz and

747 – 763 MHz(
	129
	+16
	121
	+8
	107
	-6

	T-GSM 810
	851 – 866 MHz 
	129
	+16
	121
	+8
	107
	-6

	E-UTRA/FDD Band 20
	832 – 862 MHz
	129
	+16
	121
	+8
	107
	-6

	E-UTRA/TDD Band 39
	1880 – 1920 MHz (Note 1)
	129
	+16
	121
	+8
	107
	-6

	UTRA/TDD Band a)
	1900 – 1920 MHz and 2010 – 2025 MHz
	129
	+16
	121
	+8
	107
	-6

	UTRA/FDD Band 1
	2110 – 2170 MHz
	129
	+16
	121
	+8
	107
	-6

	E-UTRA/TDD Band 40
	2300 – 2400 MHz
	129
	+16
	121
	+8
	107
	-6

	UTRA TDD Band d) or 

E-UTRA Band 38
	2570-2620 MHz
	129
	+16
	121
	+8
	107
	-6

	E-UTRA/FDD Band 7
	2620-2690 MHz
	129
	+16
	121
	+8
	107
	-6

	Note 1:
Only if regionally required

Note 2: 
Except for a BTS operating in 747-756 MHz band, these requirements do not apply when the interfering signal falls within the uplink operating band or in the 10 MHz immediately outside the uplink operating band.
For a BTS operating in 747-756 MHz band band the requirements do not apply when the interfering signal falls within the frequency range 768-797 MHz.

Note 3:
For MSR BS the requirements for Multicarrier BTS are applicable.

Note 4:
Multicarrier BTS values assume a 30 dB coupling loss between transmitter and receiver. If co-sited with base station of a different class, the coupling loss must be increased by the difference between the corresponding values from the table.


5.1-5c Blocking signal level requirements for MS in Downlink multicarrier configuration
	Frequency band
	GSM 850, T-GSM 810, 
P- and E-GSM 900 small MS
	DCS 1 800 & PCS 1 900 MS


	
	Degradation
 level 1
	Degradation
 level 2
	Degradation
 level 1
	Degradation
 level 2

	
	dBµV
	dBm
	dBµV
	dBm
	dBµV
	dBm
	dBµV
	dBm

	
	
	(emf)
	
	(emf)
	
	(emf)
	
	(emf)
	

	in‑band
	
	
	
	
	
	
	
	
	

	within maximum
     supported bandwidth
	600 kHz ( |f‑fo | and  |f‑f1|
	[60]
	[‑53]
	[tbd]
	[tbd]
	[60]
	[‑53]
	[tbd]
	[tbd]

	outside supported 
     bandwidths
	|f‑fo | and  |f‑f1|=2,7 MHz

	[60]
	[‑53]
	[tbd]
	[tbd]
	[60]
	[‑53]
	[tbd]
	[tbd]

	
	|f‑fo | and  |f‑f1|f=7,7 MHz
	[70]
	[‑43]
	[tbd]
	[tbd]
	[70]
	[‑43]
	[tbd]
	[tbd]

	
	|f‑fo | and  |f‑f1|≥ 12,7 MHz
	[75]
	[‑38]
	[tbd]
	[tbd]
	[75]
	[‑38]
	[tbd]
	[tbd]

	out‑of‑band 
	
	
	
	
	
	
	
	
	

	
(a)
	
	[98]
	[-15]
	-
	-
	[98]
	[-15]
	-
	-

	
(b)
	
	‑
	-
	‑
	‑
	[86]
	[‑27]
	‑
	‑

	
(c)
	
	‑
	‑
	‑
	‑
	[86]
	[‑27]
	‑
	‑

	
(d) 
	
	[98]
	[-15]
	-
	-
	[98]
	[-15]
	-
	-

	NOTE 1: 
f refers to the interfering blocker signal, and fo and  f1 refer to the wanted signals being considered.

NOTE 2:
For definition of small MS, see subclause 1.1. 



Next Modifications (AM suppression)
5.2
AM suppression characteristics

5.2.1
Requirements for MS

The reference sensitivity performance as specified in tables 1, 1a, 1c and 1e, adjusted by the correction factors of table 6.2-4, shall be met when the following signals are simultaneously input to the receiver.

-
A useful signal, modulated with the relevant supported modulation (GMSK or 8-PSK) and symbol rate, at frequency fo, 3 dB above the reference sensitivity level or input level for reference performance, whichever applicable, as specified in subclause 6.2. In case of downlink multicarrier configuration when more than one useful signal is considered, the signals are located at maximum supported frequency spacing and on both sides of the interferer.  
‑
A single frequency (f), in the relevant receive band, | f‑fo | > 6 MHz, which is an integer multiple of 200 kHz, a GSM TDMA signal modulated in GMSK and by any 148‑bit sequence of the 511‑bit pseudo random bit sequence, defined in CCITT Recommendation O.153 fascicle IV.4, at a level as defined in table 5.2-6. The interferer shall have one timeslot active and the frequency shall be at least 2 channels separated from any identified spurious response. The transmitted bursts shall be synchronized to but delayed in time between 61 and 86 bit periods relative to the bursts of the wanted signal.

NOTE:
When testing this requirement, a notch filter may be necessary to ensure that the co‑channel performance of the receiver is not compromised.
In case of downlink multicarrier configuration and non-contiguous intra-band reception, the input signals and requirements are applied to each frequency group, using one useful signal in each group.
In case of downlink multicarrier configuration, requirements for inter-band reception are only defined for band combinations (GSM 850, PCS1900) and (GSM 900, DCS 1800). In this case.the requirements for each frequency band applies, using one useful signal in each group.
5.2.2
Requirements for BTS

The reference sensitivity performance as specified in tables 1, 1a, 1b and 1d, adjusted by the correction factors of table 6.2-4, shall be met when the following signals are simultaneously input to the receiver.

-
A useful signal, modulated with the relevant supported modulation (GMSK or 8-PSK), at frequency fo, 3 dB above the reference sensitivity level or input level for reference performance, whichever applicable, as specified in subclause 6.2. In case of multicarrier BTS equipped with multicarrier receiver the requirements also apply when up to the maximum number of supported useful, modulated (GMSK or 8PSK) input signals, at least separated by minimum carrier frequency spacing,  with equal power level is simultaneously received within the declared maximum Base Station RF bandwidth.
‑
A single frequency (f), in the relevant receive band, | f‑fo | > 6 MHz, which is an integer multiple of 200 kHz, a GSM TDMA signal modulated in GMSK and by any 148‑bit sequence of the 511‑bit pseudo random bit sequence, defined in CCITT Recommendation O.153 fascicle IV.4, at a level as defined in table 5.2-6. The interferer shall have one timeslot active and the frequency shall be at least 2 channels separated from any identified spurious response. The transmitted bursts shall be synchronized to but delayed in time between 61 and 86 bit periods relative to the bursts of the wanted signal.

NOTE:
When testing this requirement, a notch filter may be necessary to ensure that the co‑channel performance of the receiver is not compromised.
Table 5.2-6 Requirements for AM suppression

	
	MS
	MS in downlink multicarrier configuration
(dBm)
	BTS
	Multicarrier BTS M)
	Micro and pico‑BTS

	
	
	
	
	 Wide Area
	Medium Range
	Local Area
	M1
	M2
	M3
	P1

	
	(dBm)
	
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)

	GSM 400
	-31
	-
	-31
	-31
	-26
	-18
	**
	**
	**
	**

	GSM 900
	-31
	[tbd]
	-31
	-31
	-26
	-18
	-34
	-29
	-24
	-21

	GSM 850
	-31
	[tbd]
	-31
	-31
	-26
	-18
	-34
	-29
	-24
	-21

	MXM 850
	-
	-
	-33
	-33
	-
	-
	-34
	-29
	-24
	-21

	GSM 700
	-31
	-
	-31
	-31
	-26
	-18
	-34
	-29
	-24
	-21

	DCS 1 800
	-31
	[tbd]
	-35
	-35
	-30
	-22
	-33
	-28
	-23
	-26

	PCS 1 900
	-31
	[tbd]
	-35
	-35
	-30
	-22
	-33
	-28
	-23
	-26

	MXM 1900
	-
	-
	-35
	-35
	-
	-
	-33
	-28
	-23
	-26

	NOTE 1: **
These BTS types are not defined.

NOTE 2: Requirements applicable to MSR BS are in columns marked M).


Next Modifications (Nominal error rate)
6
Transmitter/receiver performance

This clause aims at specifying the receiver performance, taking into account that transmitter errors must not occur, and that the transmitter shall be tested separately (see subclause 4.6). All the values given are valid if any of the features: discontinuous transmission (DTx), discontinuous reception (DRx), or slow frequency hopping (SFH) are used or not. The received power levels under multipath fading conditions given are the mean powers of the sum of the individual paths.

a)
MS conditions
In order to assess the error rate performance that is described in this clause it is required for a mobile equipment to have a "loop back" facility by which the equipment transmits back the same information that it decoded, in the same mode. This facility is specified in 3GPP TS 44.014. In this clause power levels are given also in terms of field strength, assuming a 0 dBi gain antenna, to apply for the test of MS with integral antennas.

For MS single antenna receiver is always applied.
The requirements specified in this clause shall be met by a MS in CTS mode. In particular the requirement of subclause 6.6 on frequency hopping performance shall be met by a MS performing CTS frequency hopping (as specified in 3GPP TS 45.002 subclause 6.2).

The requirements for the receiver performance in non-static channels with 16QAM, 32QAM and QPSK modulations are specified for training sequence 6 (TSC-6, as defined in 3GPP TS 45.002).

In case of  VAMOS mode, one of the VAMOS subchannels (see 3GPP TS 45.001) shall use training sequence 5 from TSC set 1 (and is referred to as VAMOS subchannel 1) and the other VAMOS subchannel shall use training sequence 5 from TSC set 2 (and is referred to as VAMOS subchannel 2). The requirements for the receiver performance for speech and control channels in VAMOS mode shall be met on VAMOS subchannel 1 and VAMOS subchannel 2 when the values of SCPIR_DL specified in tables 1s, 1t, 1u, 2aa and 2ab are used for the AQPSK signal.
For a MS supporting Downlink Multi Carrier configuration the following applies for the requirements specified in this subclause and in subclause 5:

 In case of a Downlink Multi Carrier configuration, downlink multi carrier specific requirements apply, except

-
whenever the supported maximum carrier separation only allows for a single carrier to be received in a given radio block period, see 3GPP TS 45.002.
-
whenever only one carrier is assigned
-
when fallback to single carrier reception is performed, see 3GPP TS 45.002.

-
when PTCCH/D is being received,

in which case the requirements not specific to Downlink Multi Carrier (i.e. the requirements associated with single carrier configuration) applies instead.

For a MS supporting for Downlink Multi Carrier the signalled Maximum Bandwidth, see 3GPP TS 24.008, corresponds to a maximum supported carrier frequency spacing as shown in Table 6a-1.
Table 6a-1. Nominal maximum carrier spacing for Downlink Multi Carrier

	Maximum Bandwidth (MHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Maximum supported carrier frequency spacing / Number of GSM channels 
	4.2 MHz/21
	8.8 MHz/44
	13.2 MHz/66
	18 MHz /90


For each maximum supported carrier frequency spacing the support of additional carrier separations lower than the signalled value applies according to Table 6a-2. All carrier separations equal to or lower than the nominal maximum carrier separation shall be supported by the MS. The carrier separation(s) applicable to a given performance requirement is indicated in the subclause describing that performance requirement.

Table 6a-2. Additional carrier separations for Downlink Multi Carrier

	18.0 MHz

	13.2 MHz

	8,8 MHz

	7.0 MHz

	5.4 MHz

	4.2 MHz

	3.2 MHz

	2.4 MHz

	2.0 MHz

	1.4 MHz

	0.8 MHz

	0.6 MHz


For a MS supporting for Downlink Multi Carrier , no separate requirements apply for inter-band or non-contiguous intra-band reception unless otherwise stated.
The reference sensitivity and reference interference performance specified for Downlink Advanced Receiver Performance – phase II need not be met by an MS in Downlink Multi Carrier configuration when assigned resources in non-contiguous intra-band reception, or inter-band reception.
b)
BTS conditions

In the case of base transceiver stations the values apply for measurement at the connection with the antenna of the BTS, including any external multicoupler.

The Rx performance requirements of BTS for modulation schemes using higher symbol rate are based on input signals using wide pulse shaping filter unless otherwise stated. When the wanted input signal is such a signal, it is called Wanted signal Wide.

When the wanted input signal for BTS is using the higher symbol rate with narrow pulse shaping filter, it is called Wanted signal Narrow.
For channels with higher symbol rate the requirements for BTS for non-static propagation conditions are specified with RX diversity with two antennas applied and without RX diversity in the cases where the BTS has only one antenna port. The RX diversity requirements are specified for no correlation or gain imbalance between the two receive branches.

The requirements for the receiver performance in non-static channels with 16QAM, 32QAM and QPSK modulations are specified for training sequence 6 (TSC-6, as defined in 3GPP TS 45.002).

For speech and control channels in VAMOS mode, the requirements for BTS are specified only for non-static propagation conditions. These requirements are with RX diversity with two antennas with no correlation or gain imbalance between the two receive branches. 

Unless explicitly stated, the requirements specified for GMSK modulated channels are applicable only for channels that are not in VAMOS mode. 
In case of VAMOS mode, one of the VAMOS subchannels shall use training sequence 5 from TSC set 1 (and is referred to as VAMOS subchannel 1) and the other VAMOS subchannel shall use training sequence 5 from TSC set 2 (and is referred to as VAMOS subchannel 2).  For the cases where SCPIR is not equal to 0 dB, the VAMOS subchannel 2 shall have lower power than VAMOS subchannel 1.The requirements for the receiver performance for speech and control channels in VAMOS mode in tables 1v and 2ac are applicable for both VAMOS subchannels (see 3GPP TS 45.001).

In case of multicarrier BTS equipped with multicarrier receiver, the stated performance at each receiver antenna port connected to a multicarrier receiver shall be achieved for any of the wanted input signals at the specified power level when receiving up to the maximum supported number of wanted signals at equal power within the declared maximum Base Station RF bandwidth at the receiver antenna connector. The stated performance shall be achieved for requirements specifying an input level of each wanted signal up to and including ‑40 dBm. For requirements specifying a higher input level of each wanted signal, the stated performance applies for the total peak input level to the multicarrier BTS equipped with multicarrier receiver being not greater than the peak level when receiving a single wanted carrier for the same requirement. The stated performance shall be achieved provided that the frequency spacing between each wanted signal and each other signal that is not a dedicated interferer for that wanted signal is at least 600 kHz.
NOTE:
Minimum receiver performance requirements for multicarrier base station declared as multistandard radio base station are defined in Annex P.
6.1
Nominal Error Rates (NER)

This subclause describes the transmission requirements in terms of error rates in nominal conditions i.e. without interference. The relevant propagation conditions appear in annex C.

6.1.1
GMSK modulation

6.1.1.1
General performance requirements

Under the following propagation conditions and with an input level of 20 dB above the reference sensitivity level, the chip error rate, equivalent to the bit error rate of the non protected bits (e.g., TCH/FS class II, TCH/AHS class II or CS-4) shall have the following limits:

‑
static channel:
BER £ 10‑4;

‑
EQ50 channel:
BER £ 3 %;

except for GSM 400, where the following limits applies:

‑
static channel:
BER ( 10‑4;

‑
EQ100 channel:
BER ( 3 %;

and for GSM 700, where the following limits applies:

‑
static channel:
BER ( 10‑4;

‑
EQ60 channel:
BER ( 3 %.
6.1.1.2
Requirements for MS
The performance in 6.1.1.1 shall be maintained up to ‑40 dBm input level for static and multipath conditions.

In case of  downlink multicarrier configuration, the performance shall, at the multiple input signals distributed over the maximum supported bandwidth,  be maintained  up to levels above increased by +3 dB total input power, irrespective of the number of input signals.

This performance shall also be maintained by the MS under frequency hopping conditions, for input levels up to ‑40 dBm in timeslots on the C0 carrier, with equal input levels in timeslots on non C0 carriers up to 30 dB less than on the C0 carrier.

NOTE:
This scenario may exist when BTS downlink power control and frequency hopping are used.

For static conditions, a bit error rate of 10‑3 shall also be maintained by the MS under frequency hopping conditions, for input levels on the C0 carrier of up to ‑15 dBm for GSM 400, GSM 900, GSM 850 and GSM 700, ‑23 dBm for DCS 1 800 and PCS 1 900, with equal input levels on non C0 carriers, up to 30 dB less than on the C0 carrier.

Furthermore, for static conditions, a bit error rate of 10‑3 shall be maintained 

-
up to ‑15 dBm for GSM 400, GSM 900, GSM 850, GSM 700 MS, 

-
up to ‑23 dBm for DCS 1 800 and PCS 1 900 MS.
6.1.1.3
Requirements for BTS

This performance shall be maintained up to ‑40 dBm input level for static and multipath conditions.

Furthermore, for static conditions, a bit error rate of 10‑3 shall be maintained up to 

-
‑15 dBm for GSM 400, GSM 900, GSM 850, MXM 850 and GSM 700 BTS excluding multicarrier BTS equipped with multicarrier receiver,

-
‑18 dBm for GSM 400, GSM 700, GSM 850 and E-GSM 900 for multicarrier BTS equipped with multicarrier receiver,

-
‑23 dBm for DCS 1 800, PCS 1 900, MXM 1900 BTS including multicarrier BTS.

For the pico-BTS the nominal error rates need only be met in the static channel.

For pico-BTS, for static conditions, a bit error rate of 10‑3 shall be maintained with input levels up to ‑5 dBm for GSM 900, GSM 850 MXM 850 and GSM 700, and ‑14 dBm for DCS 1 800, PCS 1 900 and MXM 1900.

For a multicarrier BTS equipped with multicarrier receiver, the input level for bit error rate of 10-3 shall be adjusted by 0 dB, +4 dB or +9 dB for the Wide Area, Medium Range and Local Area classes, respectively.
6.1.2
QPSK/8-PSK modulation

6.1.2.1
Requirements for MS

For static propagation conditions, the chip error rate, equivalent to the bit error rate of the uncoded data bits shall have the following limits for input levels specified below:

-
MS:
BER ( 10-4 for levels ( -82 dBm.

This performance shall be maintained for MS, up to ‑40 dBm input level. The low level limit for other equipment shall be adjusted according to correction table 6.2-4 in subclause 6.2.

NOTE 1:
Uncoded data bits refer to the encrypted bits of a burst, extracted by the receiver without any signal processing improvement from encoding/decoding of the signal.

In case of  downlink multicarrier configuration, the performance shall, at the multiple input signals distributed over the maximum supported bandwidth,  be maintained  up to levels above increased by +3 dB total input power, irrespective of the number of supported input signals.

This performance shall also be maintained by the MS under frequency hopping conditions, for input levels up to ‑40 dBm in timeslots on the C0 carrier, with equal input levels in timeslots on non C0 carriers up to 30 dB less than on the C0 carrier.

NOTE 2:
This scenario may exist when BTS downlink power control and frequency hopping are used.

Furthermore, a bit error rate of 10-3 shall be maintained by MS for input levels up to -26 dBm.

For static conditions, a bit error rate of 10-3 shall also be maintained by the MS under frequency hopping conditions, for input levels on the C0 carrier of up to -26 dBm at QPSK or 8-PSK, with equal input levels on non C0 carriers, up to 30 dB less than on the C0 carrier.

In addition, when the frequency of the input QPSK or 8-PSK modulated signal is randomly offset, on a burst-by-burst basis, by the maximum frequency error specified in 3GPP TS 45.010 (for MS the pico-BTS frequency error in subclause 5.1 applies), the performance shall fulfil the following limits for Static channel:

-
for input levels specified below up to –40 dBm:

-
GSM 400, GSM 700, GSM 850 and GSM 900 MS: BER ( 10-4 for levels (-82 dBm;

-
DCS 1800 and PCS 1900 MS: BER ( 10-3 for levels (–82 dBm.

For each burst, the sign of the frequency offset is chosen according to a 511-bit pseudo-random sequence, defined in ITU-T Recommendation O.153. This is also valid for consecutive timeslots in a multislot MS.

For other equipment the low signal level limit shall be adjusted according to correction table 6.2-4 in subclause 6.2.
6.1.2.2
Requirements for BTS

The RX performance requirements of BTS for modulation schemes using higher symbol rate apply to all specified pulse shaping filter used for the input signal.
For static propagation conditions, the chip error rate, equivalent to the bit error rate of the uncoded data bits shall have the following limits for input levels specified below:

-
BTS including multicarrier BTS:
BER ( 10-4 for levels ( -84 dBm;

This performance shall be maintained for normal BTS, up to ‑40 dBm input level. The low level limit for other equipment shall be adjusted according to correction table 6.2-4 in subclause 6.2.

NOTE 1:
Uncoded data bits refer to the encrypted bits of a burst, extracted by the receiver without any signal processing improvement from encoding/decoding of the signal.

Furthermore, a bit error rate of 10-3 shall be maintained by BTS for input levels up to -26 dBm.

For pico-BTS, for static conditions, a bit error rate of 10-3 shall be maintained with input levels up to -16 dBm for GSM 900; GSM 850 MXM 850 and GSM 700, and -17 dBm for DCS 1800, PCS 1900 and MXM 1900.

For micro-BTS, the maximum input level shall be adjusted according to the correction table 6.2-4 for reference sensitivity level in subclause 6.2. In addition, for GSM 850, MXM 850, GSM 700 and GSM 900 the limits shall be reduced by 5 dB.

For multicarrier BTS equipped with a multicarrier receiver, the input level for bit error rate of 10-3 shall be adjusted by 0 dB, +4 dB or +9 dB for the Wide Area, Medium Range and Local Area classes, respectively.
In addition, when the frequency of the input QPSK or 8-PSK modulated signal is randomly offset, on a burst-by-burst basis, by the maximum frequency error specified in 3GPP TS 45.010 (for BTS the MS frequency error in subclause 6.1 applies), the performance shall fulfil the following limits for Static channel:

-
for input levels specified below up to –40 dBm:

-
GSM 400, MXM 850, GSM 850, GSM 700 and GSM 900 normal BTS: BER ( 10-4 for levels (-84 dBm;

-
GSM 850 and GSM 900 multicarrier BTS: BER ( 10-4 for levels (-84 dBm;
-
DCS 1800, PCS 1900 and MXM 1900 normal BTS: BER ( 10-4 for levels (-84 dBm;

-
DCS 1800 and PCS 1900 multicarrier BTS: BER ( 10-4 for levels (-84 dBm;

For each burst, the sign of the frequency offset is chosen according to a 511-bit pseudo-random sequence, defined in ITU-T Recommendation O.153. This is also valid for consecutive timeslots in a multislot MS.

For other equipment and multicarrier BTS equipped with multicarrier receiver, the low signal level limit shall be adjusted according to correction table 6.2-4 in subclause 6.2.

6.1.3
16-QAM/32-QAM modulation

6.1.3.1
Requirements for MS

For static propagation conditions, the chip error rate, equivalent to the bit error rate of the uncoded data bits shall have the following limits for input levels specified below:

Nornal symbol rate

-
MS:
BER ( 10-4 for levels ( -80 dBm.
Higher symbol rate

-
MS:
BER ( 10-4 for levels ( -77 dBm.

This performance shall be maintained for MS, up to ‑40 dBm input level. The low level limit for other equipment shall be adjusted according to correction table 6.2-4 in subclause 6.2.

NOTE 1:
Uncoded data bits refer to the encrypted bits of a burst, extracted by the receiver without any signal processing improvement from encoding/decoding of the signal.

In case of  downlink multicarrier configuration, the performance shall, at the multiple input signals distributed over the maximum supported bandwidth,  be maintained  up to levels above increased by +3 dB total input power, irrespective of the number of input signals.

This performance shall also be maintained by the MS under frequency hopping conditions, for input levels up to ‑40 dBm in timeslots on the C0 carrier, with equal input levels in timeslots on non C0 carriers up to 30 dB less than on the C0 carrier.

NOTE 2:
This scenario may exist when BTS downlink power control and frequency hopping are used.

Furthermore, a bit error rate of 10-3 shall be maintained by MS for input levels up to -29 dBm.

For static conditions, a bit error rate of 10-3 shall also be maintained by the MS under frequency hopping conditions, for input levels on the C0 carrier of up to -29 dBm at 16-QAM or 32-QAM, with equal input levels on non C0 carriers, up to 30 dB less than on the C0 carrier.

For other equipment the low signal level limit shall be adjusted according to correction table 6.2-4 in subclause 6.2
6.1.3.2
Requirements for BTS

The RX performance requirements of BTS for modulation schemes using higher symbol rate apply to all specified, pulse shaping filter used for the input signal.

For static propagation conditions, the chip error rate, equivalent to the bit error rate of the uncoded data bits shall have the following limits for input levels specified below:

Normal symbol rate

-
BTS including multicarrier BTS:
BER ( 10-4 for levels ( -84 dBm;

Higher symbol rate

-
BTS including multicarrier BTS:
BER ( 10-4 for levels ( -78 dBm;

This performance shall be maintained up to ‑40 dBm input level. The low level limit for other equipment and multicarrier BTS equipped with multicarrier receiver shall be adjusted according to correction table 6.2-4 in subclause 6.2.

NOTE:
Uncoded data bits refer to the encrypted bits of a burst, extracted by the receiver without any signal processing improvement from encoding/decoding of the signal.

Furthermore, a bit error rate of 10-3 shall be maintained by BTS for input levels up to -29 dBm.

For pico-BTS, for static conditions, a bit error rate of 10-3 shall be maintained with input levels up to -19 dBm for GSM 900; GSM 850 MXM 850 and GSM 700, and -20 dBm for DCS 1800, PCS 1900 and MXM 1900.

For micro-BTS, the maximum input level shall be adjusted according to the correction table  6.2-4 for reference sensitivity level in subclause 6.2. In addition, for GSM 850, MXM 850, GSM 700 and GSM 900 the limits shall be reduced by 5 dB.

For multicarrier BTS equipped with a multicarrier receiver, the input level for bit error rate of 10-3 shall be adjusted by 0 dB, +4 dB or +9 dB for the Wide Area, Medium Range and Local Area classes, respectively.

Next Modifications (Reference sensitivity)

6.2.5
Enhanced MS receiver performance

i) For a MS indicating support for Downlink Advanced Receiver Performance – phase II Capability (see 3GPP TS 24.008), the minimum input signal level for which the reference performance shall be met is specified in table 1j, according to the propagation condition and type of equipment. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 1j, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.

The reference performance for Downlink Advanced Receiver Performance – phase II, shall be

· For speech channels (TCH/FS, TCH/AFSx, TCH/AHSx)
FER:
( 1 %


· For packet switched channels (PDTCH)
BLER:
( 10 %

In addition for speech channels the residual class Ib BER and residual class II BER performance shall not exceed the specified values in table 1j at the corresponding signal level in dBm.

The reference sensitivity performance specified above for Downlink Advanced Receiver Performance – phase II need not be met by an MS when it is in a Downlink Dual Carrier configuration (see 3GPP TS 43.064).
The reference sensitivity performance specified above for Downlink Advanced Receiver Performance – phase II need not be met by an MS in downlink multi carrier configuration when assigned resources in non-contiguous intra-band reception, or inter-band reception.
ii) For a MS indicating support for TIGHTER Capability (see 3GPP TS 24.008), the minimum input signal levels for which the reference performance shall be met are specified in table 1w, according to the propagation condition. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 1w, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.

The reference performance for Tightened Link Level Performance (TIGHTER) specified in table 1w, shall be

· For speech channels (TCH/FS, TCH/HS, TCH/EFS, TCH/AFSx,
FER:
( 1 %


TCH/AHSx, TCH/WFSx )

· For signalling channels (SCH, FACCH/F, FACCH/H, SDCCH)
FER:
( 5 %

· For packet switched channels (PDTCH)
BLER:
( 10 % unless 



otherwise stated
In addition for speech channels the residual class Ib BER and residual class II BER performance shall not exceed the specified values in table 1w at the corresponding signal level in dBm. The reference sensitivity level in section 6.2.1 shall be applied for TIGHTER MS.
6.2.6
Additional performance conditions

i) The reference sensitivity performance specified above need not be met in the following cases:

-
for BTS if the received level on either of the two adjacent timeslots to the wanted exceed the reference sensitivity level for circuit-switched, GMSK-modulated channels by more than 50 dB;

-
for MS at the static channel, if the received level on either of the two adjacent timeslots to the wanted exceed the wanted timeslot reference sensitivity level or input level for reference performance, whichever applicable by more than 20 dB;

-
for MS on a multislot configuration, if the received level on any of the timeslots belonging to the same multislot configuration as the wanted time slot, exceed the wanted time slot by more than 6 dB.

The interfering adjacent time slots shall be static with valid GSM GMSK signals in all cases. The adjacent timeslot levels, specified above apply to 8-PSK, AQPSK, QPSK, 16-QAM and 32-QAM modulated signals as well.

ii) The requirements for micro-BTS for 8-PSK, QPSK, 16-QAM and 32-QAM modulated input signals in the tables above, assume the same maximum output power in any modulation. For other maximum output power levels, the sensitivity is adjusted accordingly.

iii) The pico-BTS 900 MHz, 1800 MHz, 1900 MHz and 850 MHz and Local Area multicarrier BTS shall meet the reference sensitivity performance specified for the static channel.  The only other channel that is specified is the TI5 propagation condition and this need only be tested for the no FH case. The performance requirement for GSM 900, GSM 850, GSM 700, DCS 1 800, PCS 1900, MXM 850 and MXM 1900 pico-BTS and Local Area multicarrier BTS with the TI5 propagation condition is the same as the TU50 performance requirement for GSM 900. The level of input signal at which this requirement shall be met is 3dB above the level specified above in this sub-clause (in combination with Table 1a, 1b, 1k, 1p and 1q for packet service) , for GMSK modulated signals, and 3 dB for 8-PSK modulated signals. For 16-QAM, 32-QAM and QPSK the level of input signal at which the requirement shall be met is 3 dB above the level specified above in this sub-clause (in combination with Table 1k, 1m, 1p and 1q for packet service). In case of higher symbol rate, tables 1p and 1q apply for input signals using wide and narrow pulse shaping filter. For Local Area multicarrier BTS and speech channels in VAMOS Mode and their associated control channels, the level of input signal at which the requirement shall be met is 5 dB above the level specified in tables 6.2-1b and 6.2-4 (in combination with Table 1v).
iv)
In case of downlink multicarrier configuration, the reference sensitivity performance specified above for TU50noSFH shall be maintained at maximum supported bandwidth. Requirements for other propagation conditions are not specified.
6.3
Reference interference level

6.3.1
GMSK modulated speech channels and associated control channels

The reference interference performance (for cochannel, C/Ic, or adjacent channel, C/Ia) in terms of frame erasure, bit error or residual bit error rates (whichever appropriate) is specified in table 2, according to the type of channel and the propagation condition. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 2, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60. The actual interference ratio is defined as the interference ratio for which this performance is met. The actual interference ratio shall be less than a specified limit, called the reference interference ratio. The reference interference ratio shall be, for all types of BTS and all types of MS:

Table 6.3-1 Reference interference ratio requirements – circuit-switched GMSK modulated channels except for Enhanced circuit-switched data, speech and control channels in VAMOS mode and Wideband AMR

	‑
	for cochannel interference
	C/Ic
	=
	9 dB

	‑
	for adjacent (200 kHz) interference
	C/Ia1
	=
	‑9 dB

	‑
	for adjacent (400 kHz) interference
	C/Ia2
	=
	‑41 dB

	‑
	for adjacent (600 kHz) interference
	C/Ia3
	=
	‑49 dB


6.3.2
Co-channel reference interference performance

6.3.2.1
MS requirements

For GMSK modulated channels, packet switched and ECSD and speech channels (AMR-WB), and for 8-PSK modulated channels, packet switched and ECSD and speech channels (AMR and AMR-WB), and for 16-QAM, 32-QAM and QPSK modulated packet switched channels, the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2a, 2e and 2j (GMSK), 2c, 2e, 2k, and 2s (8-PSK), 2s, and 2u (16-QAM), 2s, and 2u (32-QAM), respectively, according to the type of channel and the propagation condition, when BTTI and no PAN are used.

For FLO, the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2m according to the type of reference TFC and the propagation condition.

For Repeated Downlink FACCH and Repeated SACCH (see 3GPP TS 44.006), the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2p according to the propagation condition.

The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 2a, 2c, 2e, 2j, 2k, 2m, 2o, 2p, 2q, 2s, 2u, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60. The reference performance is the same as defined in subclause 6.2.

For equipment supporting 8-PSK, and for MS indicating support for Downlink Advanced Receiver Performance – phase I (see 3GPP TS 24.008), the applicable requirements in table 2a, 2c, 2e, 2j, 2k, 2m, 2p, 2s, and 2u apply for both GMSK and 8-PSK modulated interfering signals.

For AQPSK modulated speech channels ( TCH/HS, TCH/AFSx, TCH/AHSx, TCH/EFS, TCH/WFSx – in downlink), and their associated control channels, the applicable requirements are in tables 2aa for VAMOS I MS and 2ab for VAMOS II MS.
In case of downlink multicarrier configuration, the reference interference performance specified above for TU50noSFH shall be maintained at maximum supported bandwidth. Requirements for other propagation conditions are not specified.
6.3.2.2
BTS requirements

For GMSK modulated channels, packet switched and ECSD and speech channels (AMR-WB), and for 8-PSK modulated channels, packet switched and ECSD and speech channels (AMR and AMR-WB), and for 16-QAM, 32-QAM and QPSK modulated packet switched channels, the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2a, 2d and 2j (GMSK), 2b, 2d and 2k, (8-PSK), 2r and 2t (16-QAM), 2t (32-QAM), respectively, according to the type of channel and the propagation condition, when BTTI and no PAN are used. 

For FLO, the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2m according to the type of reference TFC and the propagation condition.

For Repeated SACCH (see 3GPP TS 44.006), the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2p according to the propagation condition. 

The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 2a, 2b, 2d, 2j, 2k, 2m, 2p, 2r, 2t, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60. The reference performance is the same as defined in subclause 6.2. 

For equipment supporting 8-PSK, the applicable requirements in table 2a, 2b, 2d, 2j, 2k, 2m, 2p, 2r and 2t apply for both GMSK and 8-PSK modulated interfering signals.

For GMSK modulated speech channels in VAMOS mode (TCH/HS, TCH/AFSx, TCH/AHSx, TCH/EFS, TCH/WFSx – in uplink), and their associated control channels, the applicable requirements are in table 2ac.
6.3.3
Adjacent channel reference interference performance

The corresponding interference ratio for adjacent channel interference shall be:

6.3.3.1
Normal symbol rate used

For equipment supporting 8-PSK, the requirements apply for both GMSK and 8-PSK modulated interfering signals. 

6.3.3.1.1
MS requirements

Table 6.3-1a Reference interference ratio requirements in adjacent channels for Packet-switched (Normal symbol-rate), Enhanced circuit-switched data, Wideband AMR and 8-PSK modulated AMR channels, speech and associated control channels in VAMOS mode, TIGHTER - MS

	
	Modulation of wanted signal

	
	GMSK
	8-PSK
	16-QAM
	32-QAM
	AQPSK

	for adjacent (200 kHz) interference
	C/Ia1
=
	C/Ic ‑ 18 dB, see table 2af for TIGHTER MS
	See table 2l for speech, see tables 2g, 2i, 2n and 2w for other channels, see table 2af for TIGHTER MS
	See table 2w, see table 2af for TIGHTER MS
	See table 
2w, see table 2af for TIGHTER MS
	See table 2aa and 2ab

	for adjacent (400 kHz) interference
	C/Ia2
=
	C/Ic ‑ 50 dB
	C/Ic - 50 dB
	C/Ic - 48 dB
	C/Ic - 48 dB
	Note 1

	for adjacent (400 kHz) interference in downlink multicarrier configuration
	C/Ia2
=
	C/Ic – [41] dB
	C/Ic – [41] dB
	C/Ic – [39] dB
	C/Ic – [39] dB
	

	for adjacent (600 kHz) interference (Note 2)
	C/Ia3
=
	C/Ic ‑ 58 dB
	C/Ic - 58 dB
	
	
	

	NOTE 1:
The adjacent channel interference @ 400 kHz requirement (C/Ia2) does not apply to channels in VAMOS mode.
NOTE 2:
The adjacent channel interference @ 600 kHz requirement (C/Ia3) does not apply in downlink multicarrier configuration


NOTE:
The C/Ia3 figure is given for information purposes and will not require testing. It was calculated for the case of an equipment with an antenna connector, operating at output power levels of +33 dBm and below. Rejection of signals at 600 kHz is specified in subclause 5.1.

For packet switched channels, the requirements for adjacent channel performance in the tables above apply to channels with BTTI and no PAN used. 

The values in tables 2g, 2i, 2l, 2n, 2w and 2af, are also valid for GSM 400 with the exception that MS speed is doubled, e.g. TU50 becomes TU100. For GSM 700 the values in tables 2g, 2i, 2l, 2n, 2v, 2w and 2af, are valid with the exception that GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.
In case of downlink multicarrier configuiration the reference interference performance specified above for TU50noSFH shall be maintained at maximum supported bandwidth. Requirements for other propagation conditions are not specified.
6.3.3.1.2
BTS requirements

Table 6.3-1b Reference interference ratio requirements in adjacent channels for Packet-switched (Normal symbol-rate), Enhanced circuit-switched data, Wideband AMR and 8-PSK modulated AMR channels, speech and associated control channels in VAMOS mode - BTS

	Modulation of wanted signal
	
	
	GMSK
	8-PSK
	16-QAM

	‑
	for adjacent (200 kHz) interference
	C/Ia1
	=
	C/Ic ‑ 18 dB

See table 2ac for channels in VAMOS mode
	See table 2l for speech, see tables 2f, 2h, and 2n for other channels
	See tables 2v

	‑
	for adjacent (400 kHz) interference
	C/Ia2
	=
	C/Ic ‑ 50 dB
	C/Ic –50 dB
	C/Ic –48 dB

	‑
	for adjacent (600 kHz) interference
	C/Ia3
	=
	C/Ic ‑ 58 dB
	C/Ic –58 dB
	


NOTE 1:
The adjacent channel interference @ 400 kHz requirement (C/Ia2) does not apply to channels in VAMOS mode.
NOTE 2:
The C/Ia3 figure is given for information purposes and will not require testing. It was calculated for the case of an equipment with an antenna connector, operating at output power levels of +33 dBm and below. Rejection of signals at 600 kHz is specified in subclause 5.1.

For packet switched channels, the requirements for adjacent channel performance in the tables above apply to channels with BTTI and no PAN used. 

The values in tables 2f, 2h, 2l, 2n and 2v, are also valid for GSM 400 with the exception that MS speed is doubled, e.g. TU50 becomes TU100. For GSM 700 the values in tables 2f, 2h, 2l, 2n and 2v, are valid with the exception that GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.

6.3.3.2
 Higher symbol rate used:

The requirements for the adjacent (200 kHz) channel shall be met with an interferer at higher symbol rate, using the same modulation and pulse shaping filter as the wanted signal. For the adjacent (400 kHz) channel the requirements apply for both GMSK and 8-PSK modulated interfering signals.

6.3.3.2.1
MS requirements

Table 6.3-2a Reference interference ratio requirements in adjacent channels for Packet-switched channels (Higher symbol-rate), TIGHTER - MS
	Modulation of wanted signal
	
	
	QPSK
	16-QAM
	32-QAM
	Pulse shaping filter of wanted signal

	‑
	for adjacent (200 kHz) interference
	C/Ia1
	=
	See table 2y, for TIGHTER  see table 2af
	See table 2y, for TIGHTER MS see table 2af
	See table2y, for TIGHTER MS see table 2af
	

	
	
	
	
	
	
	
	

	‑
	for adjacent (400 kHz) interference
	C/Ia2
	=
	C/Ic –[50] dB
	C/Ic –[48] dB
	C/Ic –[48] dB
	Narrow downlink


The requirements for adjacent channel performance in the tables above apply to channels with BTTI and no PAN used. 

The values in table 2y and 2af are also valid for GSM 400 with the exception that MS speed is doubled, e.g. TU50 becomes TU100. For GSM 700 the values in table 2y and 2af are valid with the exception that GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.
The requirements do not apply for a MS in downlink multicarrier configuration
6.3.3.2.2
BTS requirements
In the uplink, different tables apply for the adjacent (200 kHz) channel requirements depending on what pulse shaping filter bandwidth is used.

Table 2x applies to the case of narrow pulse shaping filter.
Table 2z applies to the case of wide pulse shaping filter.

Table 6.3-2b Reference interference ratio requirements in adjacent channels for Packet-switched channels (Higher symbol-rate), - BTS
	Modulation of wanted signal
	
	
	QPSK
	16-QAM
	32-QAM
	Pulse shaping filter of wanted signal

	‑
	for adjacent (200 kHz) interference
	C/Ia1
	=
	See tables
	See tables
	See tables
	

	
	
	
	
	2x
	2x
	2x
	Narrow

	
	
	
	
	2z
	2z
	2z
	Wide

	‑
	for adjacent (400 kHz) interference
	C/Ia2
	=
	C/Ic –44.5 dB
	C/Ic –43 dB
	C/Ic –42.5 dB
	Wide uplink


The requirements for adjacent channel performance in the tables above apply to channels with BTTI and no PAN used. 

The values in tables 2x and 2z, are also valid for GSM 400 with the exception that MS speed is doubled, e.g. TU50 becomes TU100. For GSM 700 the values in tables 2x and 2z, are valid with the exception that GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.

6.3.4
Reference interference performance – signal levels

These specifications apply for a wanted signal input level of 20 dB above the reference sensitivity level listed in table 6.2-1a and table 6.2-1b.

For packet switched and AMR-WB speech, GMSK modulated channels the wanted input signal level shall be: -93 dBm + Ir + Corr, where:


Ir = the interference ratio according to table 2a and table 2j for the packet switched and AMR-WB speech channels respectively 
Corr = the correction factor for reference performance according to table 6.2-4.

For 8-PSK modulated speech channels (AMR and AMR-WB), ECSD channels and 8-PSK modulated packet-switched channels, the wanted input signal level shall be: - 93 dBm + Ir + Corr, where:


Ir = the interference ratio according to tables 2b, 2c and 2s for packet switched channels, tables 2d and 2e for ECSD and table 2k for speech (AMR and AMR-WB) and associated control channels.
Corr = the correction factor for reference performance according to table 6.2-4.

For QPSK, 16-QAM and 32-QAM modulated packet-switched channels, the wanted input signal level shall be: - 93 dBm + Ir + Corr, where:


Ir = the interference ratio according to tables 2t and 2u for QPSK modulated packet switched channels, tables 2r, 2s, 2t and 2u for 16-QAM modulated packet switched and tables 2s, 2t and 2u for 32-QAM modulated packet switched channels.
Corr = the correction factor for reference performance according to table 6.2-4.

For AQPSK modulated speech channels and control channels in downlink, the wanted input signal level shall be: -93 dBm + Ir, where:


Ir = the interference ratio according to tables 2aa for VAMOS I MS and 2ab for VAMOS II MS for VDTS-1, VDTS-2 and VDTS-3 (see subclause Q.1) for speech and associated control channels in VAMOS mode in downlink.


For GMSK modulated speech channels and control channels in VAMOS mode in uplink, the input signal level of VAMOS subchannel 2 shall be: -93 dBm + Ir + Corr, where:


Ir = the interference ratio according to tables 2ac for VUTS-1,  VUTS-3 and VUTS-4 (see subclause Q.2).
Corr = the correction factor for reference performance according to table 6.2-4.

For FLO, the wanted input signal level shall be: -93 dBm + Ir + Corr, where:


Ir = the interference ratio according to table 2m.
Corr = the correction factor for reference performance according to table 6.2-4.

For Repeated Downlink FACCH and Repeated SACCH (see 3GPP TS 44.006), the wanted input signal level shall be: -93 dBm + Ir + Corr, where:


Ir = the interference ratio according to table 2p.
Corr = the correction factor for reference performance according to table 6.2-4.

For all channels specified in table 2ad for TIGHTER MS, the wanted signal level shall be: -93 dBm + Ir + Corr, where:

Ir = the interference ratio according to table 2ad
Corr = the correction factor for reference performance according to table 6.2-4.
For adjacent channel performance for packet-switched channels except for the adjacent channel (200 kHz) requirements of EGPRS2 specific channels, the wanted input signal level shall be set to the value calculated using the formulas above for cochannel performance.

For the adjacent channel (200 kHz) requirements of EGPRS2-A packet-switched channels, UAS-7 to 11 and DAS-5 to 12, and EGPRS2-B packet-switched channels, UBS-5 to 12 and DBS-5 to 12, the wanted input signal level shall be: -75 dBm + Iar + Corr, where:

Iar = the adjacent channel (200 kHz) interference ratio according to table 2v for UAS-7 to 11, table 2w for DAS-5 to 12, table 2y for DBS-5 to 12 and table 2x and 2z for UBS-5 to 12 respectively.
Corr = the correction factor for reference performance according to table 6.2-4.

For the adjacent channel (200 kHz) requirements of speech and control channels in VAMOS mode in downlink, the wanted input signal level of the AQPSK modulated signal shall be: -75 dBm + Iar, where:

Iar = the adjacent channel (200 kHz) interference ratio according to tables 2aa and 2ab for VAMOS I MS and VAMOS II MS respectively for VDTS-4 (see subclause Q.1).

For the adjacent channel (200 kHz) requirements of speech and control channels in VAMOS mode in uplink, the input signal level of the GMSK modulated VAMOS subchannel 2 signal shall be: -75 dBm + Iar + Corr, where:

Iar = the adjacent channel (200 kHz) interference ratio according to table 2ac for VUTS-2 (see subclause Q.2).
Corr = the correction factor for reference performance according to table 6.2-4.

For all adjacent channel (200 kHz) requirements specified in table 2af for TIGHTER MS, the wanted signal level shall be: -75 dBm + Iar + Corr, where:

Iar = the adjacent channel (200 kHz) interference ratio according to table 2af
Corr = the correction factor for reference performance according to table 6.2-4.
The signal levels above for a MS in downlink multicarrier configuration apply to each wanted signal.
6.3.5
Additional reference interference performance requirements and conditions

If not stated differently, all reference interference specifications in section 6.3 apply only for a random, continuous, GMSK modulated interfering signal. 

In case of frequency hopping, the interference and the wanted signals shall have the same frequency hopping sequence. In any case the wanted and interfering signals shall be subject to the same propagation profiles (see annex C), independent on the two channels.

For a GSM 400 MS, a GSM 900 MS, a GSM 850 MS, a GSM 700 MS, a DCS 1 800 MS and a PCS 1 900 MS the reference interference performance according to table 2 and 2j for co‑channel interference (C/Ic) shall be maintained for RA500/250/130 propagation conditions if the time of arrival of the wanted signal is periodically alternated by steps of 8µs in either direction. The period shall be 32 seconds (16 seconds with the early and 16 seconds with the late time of arrival alternately).

For pico-BTS and Local Area multicarrier BTS, propagation conditions other than static and T15 are not specified and only the no FH case need be tested.  The performance requirement for GSM 900, GSM 850, GSM 700, DCS 1 800, PCS 1900, MXM 850 and MXM 1900 pico-BTS and Local Area multicarrier BTS with TI5 propagation condition is the same as theTU50 no FH (900MHz) performance requirement.  The interference ratio at which this requirement shall be met is, for GMSK modulated wanted signals, 4dB above the interference ratio specified above in this sub-clause (in combination with Table 2a for packet service). For 8-PSK modulated wanted signals, the interference ratio for this requirement is 4 dB above the interference ratio specified above in this sub-clause (in combination with Table 2b and 2d for packet service). For 16-QAM, 32-QAM and QPSK modulated wanted signals, the interference ratio for this requirement is 4 dB above the interference ratio specified above in this sub-clause (in combination with Table 2r and 2t (16-QAM), and Table 2t (32-QAM and QPSK) for packet service). For Local Area multicarrier BTS and speech channels in VAMOS Mode and their associated control channels, the interference ratio for this requirement is 6 dB above the interference ratio specified above in this sub-clause 6.3 (in combination with Table 2ac).  For adjacent channel interference propagation conditions other than TU50 need not be tested. There is an exception in the case of the pico-BTS and Local Area multicarrier BTS in that the specified propagation condition is TI5 instead of TU50; the respective test for pico-BTS and Local Area multicarrier BTS is described in the paragraph following table 6.3-3 below.

If, in order to ease measurement, a TU50 (no FH) faded wanted signal, and a static adjacent channel interferer are used, the reference interference performance shall be:

Table 6.3-3 Reference interference ratio measurements for GMSK-modulated speech channels - simplified

	
	GSM 850 & GSM 900 & GSM 700
	DCS 1 800 & PCS 1 900

	TCH/FS (FER):
	10,2 %
	5,1 %


	Class Ib (RBER):
	0,72/ %
	0,45/ %

	Class II (RBER):
	8,8 %
	8,9 %

	FACCH (FER):
	17,1 %
	6,1 %


For pico-BTS and Local Area multicarrier BTS, adjacent channel and cochannel interference propagation conditions other than TI5 need not be tested.    If, in order to ease adjacent channel measurements, a TI5 (no FH) faded wanted signal, and a static adjacent channel interferer are used, the interference performance shall be the same as that specified above for a TU50 no FH channel (900MHz). The interference ratio at which this performance shall be met is 4dB above the reference interference ratio specified above in this sub-clause.

In addition, MS indicating support for Downlink Advanced Receiver Performance – phase I (see 3GPP TS 24.008) shall fulfil the requirements in table 2o for wanted signals on GMSK modulated channels under TU50 no FH propagation conditions and GMSK modulated interferers for the test scenarios defined in annex L, unless when the MS is assigned a Downlink Dual Carrier configuration (see 3GPP TS 44.060) comprising  a total of more than 8 timeslots, in which case, the MS shall only fulfil the requirements at least on all the timeslots that are assigned on the carrier 1 (see 3GPP TS 44.060). The reference performance shall be:

Table 6.3-4 Reference performance for DARP – phase I

	For speech channels (TCH/FS, TCH/AFSx, TCH/AHSx)
	FER:
	( 1 %

	For signalling channels (FACCH/F, SDCCH)
	FER:
	( 5 %

	For packet switched channels (PDTCH)
	BLER:
	( 10 %


The values in table 2o are given as the  C/I1 ratio, where C is the power level of the wanted signal and I1 is the power level of the dominant co-channel interferer  (Co-channel 1, see annex L).
In addition for speech channels the residual class Ib BER and residual class II BER performance shall not exceed the specified values in table 2o at the corresponding C/I1.

A MS indicating support for Downlink Advanced Receiver Performance – phase II Capability (see 3GPP TS 24.008) shall fulfil the requirements in table 2q for the test scenarios defined in annex N. The reference performance shall be:

Table 6.3-5 Reference performance for DARP – phase II
	For speech channels (TCH/FS, TCH/AFSx, TCH/AHSx)
	FER:
	( 1 %

	For packet switched channels (PDTCH)
	BLER:
	( 10 %


The values in table 2q are given as the  C/I1 ratio, where C is the power level of the wanted signal and I1 is the power level of the dominant co-channel interferer  (Co-channel 1, see annex N).
In addition for speech channels the residual class Ib BER and residual class II BER performance shall not exceed the specified values in table 2q at the corresponding C/I1.

The reference interference performance specified above for Downlink Advanced Receiver Performance – phase II need not be met by an MS when it is in a Downlink Dual Carrier configuration (see 3GPP TS 43.064).
A MS indicating support for TIGHTER Capability (see 3GPP TS 24.008) shall also indicate support for DARP – phase I (see 3GPP TS 24.008), and shall fulfil the requirements in table 2ad for cochannel interference (C/Ic), table 2af for adjacent channel (200 kHz) interference (C/Ia1), and the additional requirements in table 2ae for wanted signals on GMSK modulated channels for the test scenarios defined in annex L. The reference performance shall be:

Table 6.3-6 Reference performance for TIGHTER

	For speech channels (TCH/FS, TCH/HS, TCH/EFS, TCH/AFSx, TCH/AHSx, TCH/WFSx )
	FER:
	( 1 %

	For signalling channels (FACCH/F, FACCH/H, SDCCH)
	FER:
	( 5 %

	For packet switched channels (PDTCH)
	BLER:
	( 10 % unless otherwise stated


For equipment supporting 8-PSK, and for MS indicating support for Downlink Advanced Receiver Performance – phase I (see 3GPP TS 24.008), the applicable TIGHTER requirements in table 2ad for TCH/WFSx and PDTCH, and table 2af for TCH/WFSx, PDTCH/CSx, PDTCH/MCSx and PDTCH/DASx apply for both GMSK and 8-PSK modulated interfering signals. 

The values in table 2ae are given as the  C/I1 ratio, where C is the power level of the wanted signal and I1 is the power level of the dominant co-channel interferer  (Co-channel 1, see annex L).

In addition to table 6.3-6, for speech channels the residual class Ib BER and residual class II BER performance shall not exceed the specified values in table 2ad, 2ae and 2af  at the corresponding interference ratio C/Ic, C/I1, and C/Ia1, respectively.

6.4
Erroneous frame indication performance

a)
On a speech TCH (TCH/FS, TCH/EFS, TCH/HS, TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS) or a SDCCH with a random RF input, of the frames believed to be FACCH, O-FACCH, SACCH, or SDCCH frames, the overall reception performance shall be such that no more than 0,002 % of the frames are assessed to be error free.

b)
On a speech TCH (TCH/FS, TCH/EFS, TCH/HS, TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS) with a random RF input, the overall reception performance shall be such that, on average, less than one undetected bad speech frame (false bad frame indication BFI) shall be measured in one minute.

c)
On a speech TCH (TCH/FS, TCH/EFS, TCH/HS, TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS), when DTX is activated with frequency hopping through C0 where bursts comprising SID frames, SACCH frames and Dummy bursts are received at a level 20 dB above the reference sensitivity level and with no transmission at the other bursts of the TCH, the overall reception performance shall be such that, on average less than one undetected bad speech frame (false bad frame indication BFI) shall be measured in one minute for MS. This performance shall also be met in networks with one of the configurations described in 3GPP TS 45.002 - annex A, excepted combinations #1 and #6 of table A.2.5.1 for which there is no performance requirement.

d)
On a speech TCH (TCH/FS, TCH/EFS, TCH/HS, TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS), when DTX is activated with SID frames and SACCH frames received 20 dB above the reference sensitivity level and with no transmission at the other bursts of the TCH, the overall reception shall be such that, on average, less than one undetected bad speech frame (false bad frame indication BFI) shall be measured in one minute for BTS.

e)
For a BTS on a RACH or PRACH with a random RF input, the overall reception performance shall be such that less than 0,02 % of frames are assessed to be error free.

f)
For a BTS on a PRACH with a random RF input, the overall reception performance shall be such that less than 0,02 % of frames are assessed to be error free.
g)
For an MS assigned a USF on a PDCH with a random RF input or a valid PDCH signal with a random USF not equal to the assigned USF, the overall reception shall be such that the MS shall detect the assigned USF in less than 1% of the radio blocks for GMSK modulated signals, and 1 % for 8-PSK modulated signals, and 1 % for QPSK, 16-QAM and 32-QAM modulated signals. This requirement shall be met for all input levels up to –40 dBm for GMSK, QPSK, 8PSK, 16QAM and 32QAM modulated signal. . In case of downlink multicarrier configuration the performance shall, at the multiple input signals distributed over the maximum supported bandwidth, be met at a +3 dB increased input level in total input power, irrespective of the number of carriers.
h)
The FER on an SACCH associated to an adaptive speech traffic channel (TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS) received at 3 dB below the reference co-channel interference level shall be less than [40%] tested under TU 3 / TU 1.5 propagation conditions.

i)
On a speech TCH (TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS), a RATSCCH message, respectively a RATSCCH marker, shall be detected if more than 72% of the bits of the RATSCCH identification field (defined in 3GPP TS 45.003) are matched by the corresponding gross bits of the received frame.

End of Modifications 
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