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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

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

Requirements are defined for two categories of parameters.

- thosethat are required to provide compatibility between the radio channels, connected either to separate or
common antennas, that are used in the system. This category aso 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 M Ss 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".

M Ss 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 M Ss shall meet all requirements for each of the bands supported. The relaxation on
GSM 400 MSs, GSM 900 MSs, GSM 700 M Ss and GSM 850 MSsfor a"small MS* are also valid for amulti band MS
if it complies with the definition of asmall MS.

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

The present document also includes specification information for mixed mode operation at 850 MHz and 1900 MHz.
(MXM 850 and MXM 1900). 850 MHz and 1900 MHz mixed-mode is defined as a network that deploys both 30 kHz
RF carriers and 200 kHz RF carriers in geographic regions where the Federal Communications Commission (FCC)
regulations are applied or adopted.

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

1.1 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

¢ References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e For a specific reference, subsequent revisions do not apply.
« For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including

aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: 'V ocabulary for 3GPP Specifications'.
[2] 3GPP TR 43.030: 'Radio network planning aspects.
[3] 3GPP TS 43.052: 'GSM Cordless Telephony System (CTS); Lower layers of the CTSradio

interface; Stage 2'.
[4] 3GPP TS 43.059: 'Functional Stage 2 description of Location Servicesin GERAN'.
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(5]
(6]

[7]

(8]

[9]

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]

[18]
[19]

[20]

[21]

[22]

[23]

[24]
[25]
[26]

[27]

[28]
[29]

1.2

3GPP TS 43.064:
3GPP TS 44.014:

testing functions'.

3GPP TS 44.018:
3GPP TS 44.071:
3GPP TS 45.001:
3GPP TS 45.002:
3GPP TS 45.003:
3GPP TS 45.004:
3GPP TS 45.008:
3GPP TS 45.010:
3GPP TS 45.050:
3GPP TS 51.010:

3GPPTS51.011:
ME) interface’.

3GPP TS 51.021:
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'‘General Packet Radio Service (GPRS); GPRS Radio Interface Stage 2'.

‘Individual equipment type reguirements and interworking; Special conformance

'‘Mobile radio interface layer 3 specification; Radio Resource Control Protocol'.
'‘Mobile radio interface layer 3 Location Services (LCS) specification'.
'Physical layer on the radio path General description'.

‘Multiplexing and multiple access on the radio path'.

'‘Channel coding'.

'Modulation'.

'Radio subsystem link control'.

'Radio subsystem synchronization'.

'‘Background for Radio Frequency (RF) regquirements.

‘Mobile Station (MS) conformity specification'.

‘Specification of the Subscriber Identity Module - Mobile Equipment (SIM -

‘Base Station System (BSS) equipment specification; Radio aspects.

ITU-T Recommendation O.153: 'Basic parameters for the measurement of error performance at bit
rates below the primary rate'.

ETSI EN 300 019-1-3: 'Equipment Engineering (EE); Environmental conditions and
environmental tests for telecommunications equipment; Part 1-3: Classification of environmental
conditions Stationary use at weather protected locations.

ETSI EN 300 019-1-4: 'Equipment Engineering (EE); Environmental conditions and
environmental tests for telecommunications equipment; Part 1-4: Classification of environmental
conditions Stationary use at non-weather protected locations.

FCC Title 47 CFR Part 24: 'Personal Communication Services', Subpart E "Broadband services.

ITU-T Recommendation O.151 (1992): 'Error performance measuring equipment operating at the
primary rate and above'.

TIA/EIA-136-C: 'TDMA Third Generation Wireless.

IEC publication 68-2-1: 'Environmental Testing; Part 2; Tests— Test A: Cold'.

IEC publication 68-2-2: 'Basic Environmental Testing Procedures; Part 2; Tests - Tests B: Dry

heat'.

|EC publication 68-2-36: 'Basic Environmental Testing Procedures; Part 2: Tests; Test Fdb:
Random vibration wide band — Reproducibility Medium'.

FCC Title 47 CFR Part 22: 'Public Mobile Services

FCC Title 47 CFR Part 27: 'Miscellaneous Wireless Services. Subpart C 'Technical Standards

Abbreviations

Abbreviations used in the present document are listed in 3GPP TR 21.905.
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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 isrequired 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 750 Band:
- for GSM 750, the system isrequired to operate in the following band:
- 747 MHz to 762 MHz: base transmit, mobile receive;
- 777 MHz to 792 MHz: mobile transmit, base receive.
vi) GSM 850 Band:
- for GSM 850, the system isrequired to operate in the following band:
- 824 MHz to 849 MHz: mobile transmit, base receive;
- 869 MHz to 894 MHz: base transmit, mobile receive.
vii)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.
viii) 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.

iX) Railways GSM 900 Band, R-GSM (includes Standard and Extended GSM 900 Band);
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- 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.
X) T-GSM 900 Band;
- for T-GSM 900 band, the system is required to operate in the following frequency band:
- 870.4 MHz to 876 MHz: mobile transmit, base receive;
- 915.4 MHz to 921 MHz: base transmit, mobile receive.
xi) DCS 1 800 Band:
- for DCS 1 800, the system is required to operate in the following band:
- 1710 MHzto 1 785 MHz: mobile transmit, base receive;
- 1805 MHzto 1880 MHz: base transmit, mobile receive.
xii)PCS 1 900 Band:
- for PCS 1900, the system is required to operate in the following band:
- 1850 MHzto 1 910 MHz: mobile transmit, base receive;
- 1930 MHz to 1 990 MHz base transmit, mobile receive.

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

NOTE 2: Theterm GSM 700 is used for any GSM system, which operatesin any 700 MHz band.
NOTE 3: Theterm GSM 850 is used for any GSM system which operates in any 850 MHz band.
NOTE 4: Theterm GSM 900 is used for any GSM system, which operates in any 900 MHz band.

NOTE5: The BTS may cover acomplete band, or the BTS capabilities may be restricted to a subset only,
depending on the operator needs.

Operators may implement networks that operates on a combination of the frequency bands above to support multi band
mobile terminals.

The carrier spacing is 200 kHz.

The carrier frequency is designated by the absol ute radio frequency channel number (ARFCN). If we call FI(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:

T-GSM 380 FI(n) = 380.2 + 0.2*(n-x+y) X<n<x+z Fu(n)=FI(n) + 10
T-GSM 410 Fl(n) = 410.2 + 0.2*(n-x+Yy) X<n<x+z Fu(n)=FI(n) + 10
T-GSM 900 Fl(n) = 870.4 + 0.2*(n-x+y) X<n<Xx+z Fu(n)=FI(n) + 45
GSM 750 Fl(n) = 747.2 + 0.2*(n-x+y) X<n<x+z Fu(n) = FI(n) + 30
DCS 1 800 FI(n) = 1710.2 + 0.2*(n-x+y) X<Nn<X+z Fu(n) = FI(n) + 95
PCS 1900 FI(n) = 1850.2 + 0.2*(n-x+y) X<n<Xx+z Fu(n) = FI(n) + 80

where the applicable band isindicated 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
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PLMN. Dynamic mapping has priority over the fixed designation of carrier frequencies. The support of dynamic
ARFCN mapping is optional for all other maobile stations except those supporting GSM 700 and T-GSM.

FI(n) and Fu(n) for all other ARFCNSs:

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

E-GSM 900 FI(n) = 890 + 0.2*n 0< n< 124 Fu(n) = FI(n) + 45
FI(n) = 890 + 0.2%(n-1024) 975< n< 1023

R-GSM 900 FI(n) = 890 + 0.2*n 0<n<124 Fu(n) = FI(n) + 45
FI(n) = 890 + 0.2*(n-1024) 955 < n < 1023

DCS 1 800 FI(n) = 1710.2 + 0.2%(n-512) 512< n< 885 Fu(n) = FI(n) + 95

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

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

GSM 480 FI(n) = 479 + 0.2%(n-306) 306 < n < 340 Fu(n) = FI(n) + 10

GSM 850 FI(n) = 824.2 + 0.2%(n-128) 128 <n <251 Fu(n) = FI(n) + 45

GSM 750 FI(n) = 747.2 + 0.2%(n-438) 438<n<511 Fu(n) = FI(n) + 30

Frequencies arein MHz.

A multi-band M S 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.

3 Reference configuration

The reference configuration for the radio subsystem is described in 3GPP TS 45.001.

The micro-BTSis different from anormal BTS in two ways. Firstly, the range requirements are much reduced whilst
the close proximity requirements are more stringent. Secondly, the micro-BTS is required to be small and cheap to
allow external street deployment in large numbers. Because of these differences the micro-BTS needs a different set of
RF parameters to be specified. Where the RF parameters are not different for the micro-BTS the normal BTS
parameters shall apply.

The pico-BTSis an extension of the micro-BTS concept to the indoor environments. The very low delay spread, low
speed, and small cell sizes giveriseto aneed for a different set of RF parameters to be specified.

4 Transmitter characteristics

Throughout this clause, unless otherwise stated, requirements are given in terms of power levels at the antenna
connector of the equipment. For equipment with integral antenna only, a reference antenna with O dBi gain shall be
assumed.

For GMSK modulation, the term output power refers to the measure of the power when averaged over the useful part of
the burst (see annex B).

For 8-PSK modulation, the term output power refers to a measure that, with sufficient accuracy, is equivaent to the
long term average of the power when taken over the useful part of the burst for random data.

The term peak hold refers to a measurement where the maximum is taken over a sufficient time that the level would not
significantly increase if the holding time were longer.
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The MS maximum output power and lowest power control level shall be, according to its class, as defined in the
following tables.

For GMSK modulation

Power | GSM 400 & GSM 900 & DCS 1 800 PCS 1900 Tolerance (dB)
GSM 850 & GSM 700
class Nominal Maximum Nominal Maximum Nominal Maximum for conditions
output output output
power power power normal extreme
e 1 W (30 dBm) 1 W (30 dBm) 2 2,5
2 8 W (39 dBm) 0,25 W (24 dBm) 0,25 W (24 dBm) +2 2,5
3 5W (37 dBm) 4 W (36 dBm) 2W (33dBm) +2 2,5
4 2 W (33 dBm) +2 2,5
5 0,8 W (29 dBm) +2 +2,5
For 8-PSK modulation
Power GSM 400 and GSM 400 and DCS 1 800 PCS 1 900 DCS 1 800 & PCS 1 900
GSM 900 & GSM GSM 900 & GSM
850 & GSM 700 850 & GSM 700
class Nominal Tolerance (dB) Nominal Nominal Tolerance (dB)
Maximum output for conditions Maximum output | Maximum output for conditions
Power normal extreme power power normal extreme
El 33dBm 2 2,5 30 dBm 30 dBm +2 2,5
E2 27 dBm +3 4 26 dBm 26 dBm -4/+3 -4,5/+4
E3 23 dBm +3 +4 22 dBm 22 dBm 3 +4

Maximum output power for 8-PSK in any one band is always equal to or less than GM SK maximum output power for
the same equipment in the same band.

A multi band M S has a combination of the power classin each band of operation from the table above. Any
combination may be used.

The PCS 1 900, including its actual antenna gain, shall not exceed a maximum of 2 Watts (+33 dBm) EIRP per the
applicable FCC rules for wideband PCS services [FCC Part 24, Subpart E, Section 24.232]. Power Class 3 is restricted
to transportable or vehicular mounted units.

For GSM 850 MS, including its actual antenna gain, shall not exceed a maximum of 7 Watts (+38,5 dBm) ERP per the
applicable FCC rules for public mobile services. [FCC Part 22, Subpart H, Section 22.913]

For GSM 700 MS, including its actual antenna gain, shall not exceed a maximum of 3 Watts (+35 dBm) ERP for
handheld devices and maximum of 30 Watts (+45 dBm) ERP for other mobile devices per the applicable FCC rules.

[tbd].

The different power control levels needed for adaptive power control (see 3GPP TS 45.008) shall have the nominal
output power as defined in the table below, starting from the power control level for the lowest nominal output power
up to the power control level for the maximum nominal output power corresponding to the class of the particular MS as
defined in the table above. Whenever a power control level commands the M S to use a nominal output power equal to
or greater than the maximum nominal output power for the power class of the MS, the nominal output power
transmitted shall be the maximum nominal output power for the M S class, and the tolerance specified for that class (see
table above) shall apply.
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GSM 400, GSM 900, GSM 850 and GSM 700

Power |Nominal Output Tolerance (dB) for
control | power (dBm) conditions
level
normal extreme
0-2 39 2 2,5
3 37 +3 4
4 35 +3 4
5 33 +3 4
6 31 +3 +4
7 29 +3 +4
8 27 +3 +4
9 25 +3 +4
10 23 +3 4
11 21 +3 4
12 19 +3 4
13 17 +3 4
14 15 +3 +4
15 13 +3 +4
16 11 +5 +6
17 9 +5 +6
18 7 +5 +6
19-31 5 15 16
DCS 1 800
Power Nominal Tolerance (dB) for
control | Output power conditions
level (dBm)
normal extreme
29 36 2 +2,5
30 34 13 14
31 32 +3 14
0 30 +3 14
28 +3 14
2 26 +3 14
3 24 13 14
4 22 13 14
5 20 13 14
6 18 13 14
7 16 +3 14
8 14 +3 14
9 12 14 15
10 10 14 15
11 8 14 15
12 6 14 15
13 4 14 15
14 2 15 16
15-28 0 15 16

NOTE 1: For DCS 1 800, the power control levels 29, 30 and 31 are not used when transmitting the parameter
MS TXPWR_MAX_CCH on BCCH, for cross phase compatibility reasons. If levels greater than
30 dBm are required from the M S during a random access attempt, then these shall be decoded from
parameters broadcast on the BCCH as described in 3GPP TS 45.008.

Furthermore, the difference in output power actually transmitted by the M'S between two power control levels where the
difference in nominal output power indicates an increase of 2 dB (taking into account the restrictions due to power
class), shall be +2 + 1,5 dB. Similarly, if the difference in output power actually transmitted by the M S between two
power control levels where the difference in nominal output power indicates an decrease of 2 dB (taking into account
the restrictions due to power class), shall be-2 + 1,5 dB.
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NOTE 2: A 2 dB nominal difference in output power can exist for non-adjacent power control levels e.g. power
control levels 18 and 22 for GSM 400 and GSM 900; power control levels 31 and O for class 3 DCS 1 800
and power control levels 3 and 6 for class4 GSM 400 and GSM 900.

A change from any power control level to any power control level may be required by the base transmitter. The
maximum time to execute this change is specified in 3GPP TS 45.008.

PCS 1900
Power Control | Output Power | Tolerance (dB) for conditions
Level (dBm)
Normal Extreme
22-29 Reserved Reserved Reserved
30 33 +2 dB +2,5dB
31 32 +2 dB +2,5dB
0 30 +3 dB1 +4 dB1
1 28 +3 dB +4 dB
2 26 +3 dB +4 dB
3 24 +3 dB1 +4 dB1
4 22 +3 dB +4 dB
5 20 +3 dB +4 dB
6 18 +3 dB +4 dB
7 16 +3 dB +4 dB
8 14 +3 dB +4 dB
9 12 +4 dB +5 dB
10 10 +4 dB +5 dB
11 8 +4 dB +5 dB
12 6 +4 dB +5 dB
13 4 +4 dB +5 dB
14 2 +5dB +6 dB
15 0 +5dB +6 dB
16-21 Reserved Reserved Reserved
NOTE: Tolerance for MS Power Classes 1 and 2 is +2 dB normal
and 2,5 dB extreme at Power Control Levels 0 and 3
respectively.

The output power actually transmitted by the MS at each of the power control levels shall form a monotonic sequence,
and the interval between power steps shall be 2 dB + 1,5 dB except for the step between power control levels 30 and 31
wheretheinterval is1dB + 1 dB.

The M S transmitter may be commanded by the BT S to change from any power control level to any other power control
level. The maximum time to execute this change is specified in 3GPP TS 45.008.

For CTS transmission, the nominal maximum output power of the MS shall be restricted to:
- 11dBm (0,015 W) in GSM 900 i.e. power control level 16;
- 12dBm (0,016 W) in DCS 1 800 i.e. power control level 9.

In order to manage mobile terminal heat dissipation resulting from transmission on multiple uplink timeslots, the mobile
station may reduce its maximum output power by up to the following values:
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Number of Permissible nominal
timeslots in uplink | reduction of maximum
assignment output power, (dB)
0
3,0
4,8
6,0
7,0
7,8
8,5
9,0

O~NO O~ WN P

The actual supported maximum output power shall be in the range indicated by the parameters
XXX_MULTISLOT_POWER_PROFILE (See 3GPP TS 24.008) for n alocated uplink timeslots:

a< MS maximum output power < min(MAX_PWR, a+ b)

Where:
a=min (MAX_PWR, MAX_PWR + XXX_MULTISLOT_POWER_PROFILE — 10log(n));
MAX_PWR equals to the M'S maximum output power according to the relevant power class;

XXX_MULTISLOT_POWER_PROFILE refers either to GMSK_MULTISLOT_POWER PROFILE or
8-PSK_MULTISLOT_POWER_PROFILE depending on the modul ation type concerned, and

XXX_MULTISLOT_POWER_PROFILE 0=0dB;
XXX_MULTISLOT_POWER_PROFILE 1 =2dB;
XXX_MULTISLOT_POWER_PROFILE 2 =4 dB;
XXX_MULTISLOT_POWER_PROFILE 3 =6 dB.

For DCS 1800 and PCS 1900 frequency bands b = 3 dB, for all other bandsb = 2 dB.

The supported maximum output power for each number of uplink timeslots shall form a monotonic sequence. The
maximum reduction of maximum output power from an alocation of n uplink timeslots to an allocation of n+1 uplink
timeslots shall be equal to the difference of maximum permissible nominal reduction of maximum output power for the
corresponding number of timeslots, as defined in the table above.

As an exception, in case of amultislot uplink assignment, the first power control step down from the maximum output
power isallowed to beintherange 0...2 dB.

In case the M S transmits on more uplink slots than assigned (e.g. due to a polling response, see 3GPP TS 44.060), the
M S may reduce uplink power as above for a multisiot uplink configuration but as a function of the number of active
uplink slotson a TDMA frame basis.
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GSM 400 & GSM 900 & GSM 850 & | DCS 1800 & PCS 1900 & MXM 1900
MXM 850 and GSM 700
TRX Maximum TRX Maximum
power class output power power class output power

1 320 - (< 640) W 1 20 - (< 40) W
2 160 - (< 320) W 2 10 - (< 20) W
3 80 - (< 160) W 3 5-(<10)W
4 40 - (< 80) W 4 25-(<5)W
5 20 - (< 40) W
6 10 - (< 20) W
7 5-(<10) W
8 25-(<5)W

For amicro-BTS or apico-BTS, the maximum output power per carrier measured at the antenna connector after all
stages of combining shall be, according to its class, defined in the following table.

GSM 900 & GSM 850 & MXM 850 and GSM 700 DCS 1 800 & PCS 1 900 & MXM 1900 micro and
micro and pico-BTS pico-BTS
TRX power Maximum output power TRX power Maximum output power
class class
Micro Micro
M1 (>19) - 24 dBm M1 (>27)-32dBm
M2 (>14)-19 dBm M2 (>22)-27 dBm
M3 (>9)-14dBm M3 (>17) - 22 dBm
Pico Pico
P1 (>13) - 20 dBm P1 (>16) - 23 dBm

For BTS supporting 8-PSK, the manufacturer shall declare the maximum output power capability for GMSK and 8-PSK
modulation. The TRX power classis defined by the highest output power capability for either modulation.

The tolerance of the actual maximum output power of the BTS for each supported modulation shall be +2 dB under
normal conditions and +2,5 dB under extreme conditions. Settings shall be provided to allow the output power to be
reduced from the maximum level for the modulation with the highest output power capability in at least six steps of
nominally 2 dB with an accuracy of £1 dB for each modulation to allow a fine adjustment of the coverage by the
network operator. In addition, the actual absolute output power for each supported modulation at each static RF power
step (N), with the exception below for the highest RF power level for 8-PSK, shall be 2*N dB below the absol ute output
power at static RF power step O for the modulation with the highest output power capability with atolerance of £3 dB
under normal conditions and 4 dB under extreme conditions. The static RF power step 0 shall be the actual output
power according to the TRX power class.

As an option the BSS can utilize downlink RF power control. In addition to the static RF power steps described above,
the BSS may then for each supported modulation utilize up to 15 steps of power control levels with astep size of 2dB £
1,5 dB, in addition the actual absolute output power for each supported modulation at each power control level (N),
with the exception below for the highest power level for 8-PSK, shall be 2*N dB below the absolute output power at
power control level O for the modulation with the highest output power capability with atolerance of £3 dB under
normal conditions and £4 dB under extreme conditions. The power control level 0 shall be the set output power
according to the TRX power class and the six power settings defined above.

The output power for both GMSK and 8-PSK shall be nominally the same for any supported static RF power step and
power control level. An exception is alowed for the maximum output power of 8-PSK, which may be lower than the
GMSK output power for the same power step or power control level, i.e. the nominal size of the first step down from
maximum power level for 8-PSK may bein the range 0...2 dB. The output power for the GMSK and 8-PSK at this
power control level shall still be considered the same when required in 3GPP TS 45.008. The output power of 8-PSK
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for the second highest power step or power control level shall be the same asthe GMSK power for the same power step
or power control level within atolerance of +1 dB. The number of static RF power steps and the total number of power
control steps may be different for GMSK and 8-PSK.

Network operators or manufacturers may also specify the BTS output power including any Tx combiner, according to
their needs.
41.2.1 Additional requirements for PCS 1 900 and MXM 1900 Base stations

The BT S transmitter maximum rated output power per carrier, measured at the input of the transmitter combiner, shall
be, according to its TRX power class, as defined in the table above. The base station output power may also be specified
by the manufacturer or system operator at a different reference point (e.g. after transmitter combining).

The maximum radiated power from the BTS, including its antenna system, shall not exceed a maximum of 1 640 W
EIRP, equivalent to 1 000 W ERP, per the applicable FCC rules for wideband PCS services [FCC part 24, subpart E,
section 24.237].

41.2.2 Additional requirements for GSM 850 and MXM 850 Base stations

The BT S transmitter maximum rated output power per carrier, measured at the input of the transmitter combiner, shall
be, according to its TRX power class, as defined in the table above. The base station output power may also be specified
by the manufacturer or system operator at a different reference point (e.g. after transmitter combining).

The maximum radiated power from the BTS, including its antenna system, shall not exceed a maximum of 500 W ERP,
per the applicable FCC rules for public mobile services [FCC part 22, subpart H, section 22.913].
41.2.3 Additional requirements for GSM 700 Base stations

The BT S transmitter maximum rated output power per carrier, measured at the input of the transmitter combiner, shall
be, according to its TRX power class, as defined in the table above. The base station output power may also be specified
by the manufacturer or system operator at a different reference point (e.g. after transmitter combining).

The maximum radiated power from the BTS, including its antenna system, shall not exceed a maximum 1000 W ERP
for GSM 700 BTS per the applicable FCC rules [thd]

4.2 Output RF spectrum

The specifications contained in this subclause apply to both BTS and MS, in frequency hopping as well asin non
frequency hopping mode, except that beyond 1800 kHz offset from the carrier the BTSis 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 effectsis
specified in 3GPP TS 51.010 and 3GPP TS 51.021. It is based on the "ringing effect” during the transients, and isa
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

The output RF modulation spectrum is specified in the following tables. 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.
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The specification shall be met under the following measurement conditions:
- for BTS up to 1800 kHz from the carrier and for MSin 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 |east 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 dlots 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.

Thefiguresintables a), b) and c¢) below, at the verticaly 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: Thisapproach of specification has been chosen for convenience and speed of testing. It does however
require careful interpretation if there is aneed to convert figures in the following tables 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 isthe "actua absolute output power" defined in subclause 4.1.2. If the power level falls
between two of the valuesin the table, the requirement shall be determined by linear interpolation.

al) GSM 400 and GSM 900 and GSM 850 and GSM 700 M S:

100 200 250 400 2600 |=1800|=3000( =6000
<1800 [ <3000 <6000
=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
NOTE: * For equipment supporting 8-PSK, the requirement for 8-PSK modulation is
-54 dB.

Note: GSM 700 M S shall also comply to the requirements in the applicable FCC rules [tbd]. This may introduce
more stringent requirements in frequency bands defined for public safety services.

a2) GSM 400 and GSM 900 and GSM 850 and MXM 850 and GSM 700 normal BTS:

100 200 250 400 2600 |=1200|=1800 | =6000
<1200 |<1800]| <6000

=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: * For equipment supporting 8-PSK, the requirement for 8-PSK modulation is

-56 dB.

Note: GSM 700 BTS shall also comply to the requirementsin the applicable FCC rules [thd]. 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:
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100 200 250 400 =600 | 21200 >1800
<1200 | <1800
<33 +0,5 -30 -33 -60* -60 -63 -70
NOTE:  * For equipment supporting 8-PSK, the requirement for 8-PSK
modulation is -56 dB.
Note: GSM 700 micro-BTS shall also comply to the requirementsin the applicable FCC rules [thd]. 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:

100 200 250 400 2600 [=>1200|=1800| =6000
<1200 | <1800 <6000

<20 +0,5 -30 -33 -60* -60 -63 -70 -80
NOTE: * For equipment supporting 8-PSK, the requirement for 8-PSK modulation is
-56 dB.

Note: GSM 700 pico-BTS shall a'so comply to the requirements in the applicable FCC rules[thd]. This may
introduce more stringent requirements in frequency bands defined for public safety services.

b1)DCS 1800 MS:
100 200 250 400 =600 | =1800 |=6000
<1800 | <6000
= 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
NOTE: * For equipment supporting 8-PSK, the requirement for 8-PSK
modulation is -54 dB.

b2) DCS 1 800 normal BTS:

100 200 250 400 2600 |[=1200|=1800 |=6000
<1200 | <1800 | <6000
=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: * For equipment supporting 8-PSK, the requirement for 8-PSK modulation is
-56 dB.

b3)DCS 1 800 micro-BTS:

100 200 250 400 2600 | 21200 =1800
<1200 | <1800
35 +0,5 -30 -33 -60* -62 -65 -76
<33 +0,5 -30 -33 -60* -60 -63 -76

NOTE:  * For equipment supporting 8-PSK, the requirement for 8-PSK
modulation is -56 dB.

b4)DCS 1 800 pico-BTS:
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100 200 250 400 2600 [>1200|=1800| =6 000
<1200 | <1800 | <6000

<23 +0,5 -30 -33 -60* -60 -63 -76 -80
NOTE: * For equipment supporting 8-PSK, the requirement for 8-PSK modulation is
-56 dB.
c1l) PCS 1900 MS:
100 200 250 400 2600 | =1200|=1800 |=6000
<1200 | <1800 | <6000

233 +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
NOTE: * For equipment supporting 8-PSK, the requirement for 8-PSK modulation is

-54 dB.

c2) PCS 1900 & MXM 1900 normal BTS:

100 200 250 400 2600 |[=1200|=1800 |=6 000
<1200 | <1800 | <6000
=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: * For equipment supporting 8-PSK, the requirement for 8-PSK modulation is
-56 dB.

c3) PCS 1900 & MXM 1900 micro-BTS:

100 200 250 400 2600 | 21200 =1800
<1200 | <1800
35 +0,5 -30 -33 -60* -62 -65 -76
<33 +0,5 -30 -33 -60* -60 -63 -76

NOTE:  * For equipment supporting 8-PSK, the requirement for 8-PSK
modulation is -56 dB.

c4) PCS 1 900 and MXM 1900 pico-BTS:

100 200 250 400 2600 |(=1200|=1800
<1200 | <1800

<23 +0,5 -30 -33 -60* -60 -63 -76
NOTE:  * For equipment supporting 8-PSK, the requirement for 8-PSK
modulation is -56 dB.

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

i) Inthe 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.
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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 alowed. For the BTS only one transmitter is active

for thistest.

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

iii) For MS:
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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 BTS, whereby the levels given herein dB are relative to the output power of the BTS at the lowest

static power level measured in 30 kHz:

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:

Power Class GSM 900 & GSM 850 & MXM 850 & DCS 1 800 & PCS 1 900 & MXM 1900
GSM 700
M1 -59 dBm -57 dBm
M2 -64 dBm -62 dBm
M3 -69 dBm -67 dBm
P1 -68dBm -65dBm

4.2.2

Spectrum due to switching transients

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.

The example of a waveform dueto a burst as seen in a 30 kHz filter offset from the carrier is given thereunder

(figure 1).
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Figure 1. Example of atime waveform due to a burst as seen in a 30 kHz filter offset

from the carrier

a) Mobile Station:

Power level Maximum level measured
400 kHz 600 kHz 1200 kHz 1800 kHz
39 dBm -21 dBm -26 dBm -32 dBm -36 dBm
<37 dBm -23 dBm -26 dBm -32 dBm -36 dBm

NOTE 1: Therelaxation's for power level 39 dBmisin 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

operati

ng at a power level of 8 W or 49 dB for M S 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
amaximum 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

aburst
(cn.

, was estimated and found to be acceptable with respect to the BER due to cochannel interference

b) Base transceiver station:

The maximum level measured, after any filters and combiners, at the indicated offset from the carrier, is:
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Maximum level measured
400 kHz 600 kHz 1200 kHz 1800 kHz
GSM 400 & GSM 900 -57 dBc -67 dBc -74 dBc -74 dBc
& GSM 850 & MXM
850 & GSM 700
(GMSK)
GSM 400 & GSM 900 -52 dBc -62 dBc -74 dBc -74 dBc
& GSM 850 & MXM
850 & GSM 700 (8-
PSK)

DCS 1 800 & -50 dBc -58 dBc -66 dBc -66 dBc
PCS 1900 &
MXM 1900 (GMSK)

DCS 1800 & -50 dBc -58 dBc -66 dBc -66 dBc
PCS 1900 &
MXM 1900 (8-PSK)

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.

4.3 Spurious emissions
The limits specified thereunder are based on a 5-pole synchronously tuned measurement filter.

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

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

In addition to the requirements of this section, the GSM 700 BTS and GSM 700 M S shall also comply with the
applicable limits for spurious emissions established by the FCC [thd].

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

4.3.1 Principle of the specification

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

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

a)
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Band

Frequency offset

Measurement bandwidth

(offset from carrier)

relevant transmit > 1.8 MHz 30 kHz
band 2 6 MHZ 100 kHZ
b)
Band Frequency offset Measurement bandwidth
100 kHz to 50 MHz - 10 kHz
50 MHz to 500 MHz outside the (offset from edge of the
relevant transmit band relevant transmit band)
above 500 MHz outside the (offset from edge of the
relevant transmit band relevant transmit band)
> 10 MHz 300 kHz
> 20 MHz 1 MHz
> 30 MHz 3 MHz

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

NOTE: For radiated spurious emissions for MS with antenna connectors, and for all spurious emissionsfor MS
with integral antennas, the specifications currently only apply to the frequency band 30 MHz to 4 GHz.
The specification and method of measurement outside this band are under consideration.

4.3.2 Base Transceiver Station

4321 General requirements

The power measured in the conditions specified in subclause 4.3.1a shall be no more than -36 dBm.

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

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

- 1uW (-30dBm) in the frequency band 1 GHz to 12.75 GHz.

NOTE 1: For radiated spurious emissions for BTS, the specifications currently only apply to the frequency band
30 MHz to 4 GHz. The specification and method of measurement outside this band are under

consideration.

In the BT S receive band, the power measured using the conditions specified in subclause 4.2.1, with afilter and video
bandwidth of 100 kHz shall be no more than.
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GSM 900 & GSM 850 & MXM 850 DCS 1800 & PCS 1900 & MXM 1900
& GSM 700 (dBm) (dBm)
Normal BTS -98 -98
Micro BTS M1 -91 -96
Micro BTS M2 -86 -91
Micro BTS M3 -81 -86
Pico BTS P1 -70 -80
R-GSM 900 BTS -89

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

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

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

For co-existencewith | Frequency band Power measured (dBm) | Required for BTS (Note 3)
BTS:
GSM 900 921 — 960 MHz <-57 GSM 400 & DCS 1800
DCS 1800 1805 — 1880 MHz <-47 GSM 400 & GSM 900
GSM 400 460.4 —467.6 MHz and <- 57 GSM 900 & DCS 1800
488.8 —496.0 MHz. (Note 1)
PCS 1900 & 1930 - 1990 MHz <-47 GSM 700, GSM 850,
MXM 1900 MXM 850
GSM 850 & 869 - 894 MHz <-57 GSM 700, PCS 1900 &
MXM 850 MXM 1900
(Note 2)
GSM 700 747 — 762 MHz <-57 GSM 850, MXM 850,
PCS 1900 & MXM 1900
(Note 2)

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

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

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

M easures must be taken for mutual protection of receivers when BTS of different bands are co-sited.

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

e GSM 400 in the bands 450.4 — 457.6 MHz and 478.8 — 486.0 MHz

e GSM 900 in the band 876 — 915 MHz

« T-GSM 900 in the band 870.4 — 915 MHz (T-GSM 900 only)

* DCS 1800 in the band 1710 — 1785 MHz

« PCS 1900 or MXM 1900 in the band 1850 — 1910 MHz
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e GSM 850 or MXM 850 in the band 824 — 849 MHz

e GSM 700 in the band 777 — 792 MHz

4.3.2.3 Additional requirements for co-existence with 3 G

In geographic areas where GSM and UTRA networks are deployed, the power measured in the conditions specified in
subclause 4.2.1, with afilter and videobandwidth of 100 kHz shall be no more than:

Band (MH2z) power (dBm) Note

1900 — 1920 -62 UTRA/TDD band
1920 - 1980 -62 UTRA/FDD BS Rx band
2010 — 2025 -62 UTRA/TDD band
2110-2170 -62 UTRA/FDD UE Rx band

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

Band (MHZz) power (dBm) Note

1900 - 1920 -96 UTRA/TDD band
1920 - 1980 -96 UTRA/FDD BS Rx band
2010 — 2025 -96 UTRA/TDD band
2110-2170 -62 UTRA/FDD UE Rx band

Notel: Therequirementsin this subclause should aso be applied to BTS built to a hardware specification for
R98 or earlier. For aBTS built to a hardware specification for R98 or earlier, with an 8-PSK capable
transceiver installed, the 8-PSK transceiver shall meet the R99 requirement.

4.3.3 Mobile Station

4.33.1 Mobile Station GSM 400, GSM 900 and DCS 1 800

The power measured in the conditions specified in subclause 4.3.1g, for aMS when alocated a channel, shall be no
more than -36 dBm. For R-GSM 900 and T-GSM 900 M S except small M S the corresponding limit shall be -42 dBm.

The power measured in the conditions specified in subclause 4.3.1b for aMS, when allocated a channel, shall be no
more than (see also note in subclause 4.3.1b above):

- 250 nW (-36 dBm) in the frequency band 9 kHz to 1 GHz;
- 1uW (-30dBm) in the frequency band 1 GHz to 12,75 GHz.

The power measured in a 100 kHz bandwidth for aM S, when not allocated a channel (idle mode), shall be no more than
(see a@so note in subclause 4.3.1 above):

- 2nW (-57 dBm) in the frequency bands 9 kHz to 1 000 MHz;
- 20 nW (-47 dBm) in the frequency bands 1 - 12.75 GHz,

with the following exceptions:
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1.25 nW (-59 dBm) in the frequency band 880 MHz to 915 MHz;

1.25 nW (-59 dBm) in the frequency band 870 MHz to 915 MHz for T-GSM 900;

5 nW (-53 dBm) in the frequency band 1,71 GHz to 1,785 GHz;

- -76 dBmin the frequency bands 1900 — 1920 MHz, 1920 — 1980 MHz, 2010 — 2025 MHz, and 2210 -
2170 MHz.

NOTE: Theidle mode spurious emissionsin the receive band are covered by the case for MS allocated a channel
(see below).

When allocated a channel, the power emitted by the MS, when measured using the measurement conditions specified in
subclause 4.2.1, but with averaging over at least 50 burst measurements, with afilter and video bandwidth of 100 kHz,
for measurements centred on 200 kHz multiples shall be no more than;

- -62 dBm in the bands 390.2 - 400 MHz and 420.2 - 430 MHz for T-GSM 380 and T-GSM 410 MS only;
- -67 dBm in the bands 460.4 — 467.6 MHz and 488.8 - 496 MHzfor GSM400 M S only;
- -62dBmintheband 917 - 925 MHz for T-GSM 900 M S only;
- -60dBminthe band 921 - 925 MHz for R-GSM MSonly;
- -67 dBmin the band 925 - 935 MHz;
- =79 dBmin the band 935 -960 MHz;
- -71dBmin the band 1805 - 1880 MHz;
- -66 dBm in the bands 1900 - 1920 MHz, 1920 - 1980 MHz, 2010 - 2025 MHz, and 2110 - 2170 MHz..

As exceptions up to five measurements with alevel up to -36 dBm are permitted in each of the bands 925 MHz to

960 MHz, 1 805 MHz to 1 880 MHz, 1900 - 1920 MHz, 1920 - 1980 MHz, 2010 - 2025 MHz, and 2110 - 2170 MHz
for each ARFCN used in the measurements. For GSM 400 MS, in addition, exceptions up to three measurements with a
level up to -36 dBm are permitted in each of the bands 460,4 MHz to 467,6 MHz and 488,8 MHz to 496 MHz for each
ARFCN used in the measurements.

When hopping, this applies to each set of measurements, grouped by the hopping frequencies as described in
subclause 4.2.1.

4.3.3.2 Mobile Station GSM 700, GSM 850 and PCS 1 900

The peak power measured in the conditions specified in subclause 4.3.1a, for aM S when allocated a channel, shall be
no more than -36 dBm.

The peak power measured in the conditions specified in subclause 4.3.1b for aM S, when allocated a channel, shall be
no more than:

- -36 dBmin the frequency band 9 kHz to 1 GHz;
- -30dBminal other frequency bands 1 GHz to 12,75 GHz.

The peak power measured in a 100 kHz bandwidth for a mobile, when not allocated a channel (idle mode), shall be no
more than:

- -57 dBmin the frequency bands 9 kHz to 1000 MHz;
- -53dBminthe frequency band 1 850 MHz to 1 910 MHz;
- -47dBmin al other frequency bands 1 GHz to 12,75 GHz.

The power emitted by the MSin a 100 kHz bandwidth using the measurement techniques for modulation and wide band
noise (subclause 4.2.1) shall not exceed:

- -79dBmin the frequency band 747 MHz to 757 MHz
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- -73dBminthe frequency band 757 MHz to 762 MHz
- -79dBm in the frequency band 869 MHz to 894 MHz;
- -71dBminthe frequency band 1 930 MHz to 1 990 MHz.

A maximum of five exceptions with alevel up to -36 dBm are permitted in each of the band 747 MHz to 762 MHz, 869
MHz to 894 MHz and 1 930 MHz to 1 990 MHz for each ARFCN used in the measurements.

4.4 Radio frequency tolerance

The radio frequency tolerance for the base transceiver station and the MSis defined in 3GPP TS 45.010.

4.5 Output level dynamic operation
NOTE: Theterm "any transmit band channel" is used here to mean:

- any RF channel of 200 kHz bandwidth centred on a multiple of 200 kHz which is within the relevant
transmit band.

45.1 Base Transceiver Station

The BTS shall be capable of not transmitting a burst in atime slot not used by alogical channel or where DTX applies.
The output power relative to time when sending a burst is shown in annex B. The reference level 0 dB corresponds to
the output power level according to subclause 4. In the case where the burstsin two (or several) consecutive time slots
are actually transmitted, at the same frequency, the template of annex B shall be respected during the useful part of each
burst and at the beginning and the end of the series of consecutive bursts. The output power during the guard period
between every two consecutive active timeslots shall not exceed the level allowed for the useful part of the first
timedlot, or the level allowed for the useful part of the second timeslot plus 3 dB, whichever isthe highest. The residual
output power, if atimeslot is not activated, shall be maintained at, or below, alevel of -30 dBc on the frequency channel
inuse. All emissions related to other frequency channels shall be in accordance with the wide band noise and spurious
emissions requirements.

A measurement bandwidth of at least 300 kHz is assumed.

45.2 Mobile Station

The output power can be reduced by steps of 2 dB aslisted in subclause 4.1.

The transmitted power level relative to time when sending a burst is shown in annex B. The reference level 0 dB
corresponds to the output power level according to subclause 4. In the case of Multislot Configurations where the bursts
in two or more consecutive time slots are actually transmitted at the same frequency, the template of annex B shall be
respected during the useful part of each burst and at the beginning and the end of the series of consecutive bursts. The
output power during the guard period between every two consecutive active timeslots shall not exceed the level allowed
for the useful part of the first timeslot, or the level allowed for the useful part of the second timeslot plus 3 dB,
whichever is the highest. The timing of the transmitted burst is specified in 3GPP TS 45.010. Between the active bursts,
the residual output power shall be maintained at, or below, the level of:

- -59 dBc or -54 dBm, whichever isthe greater for GSM 400, GSM 900, GSM 850 and GSM 700, except for the
time slot preceding the active dot, for which the allowed level is-59 dBc or -36 dBm whichever isthe greater;

- -48 dBc or -48 dBm, whichever isthe greater for DCS 1 800 and PCS 1 900;
in any transmit band channel.
A measurement bandwidth of at least 300 kHz is assumed.

The transmitter, when in idle mode, will respect the conditions of subclause 4.3.3.
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4.6 Modulation accuracy

46.1 GMSK modulation

When transmitting a burst, the phase accuracy of the signal, relative to the theoretical modul ated waveforms as
specified in 3GPP TS 45.004, is specified in the following way.

For any 148-bits subsequence of the 511-bits pseudo-random sequence, defined in CCITT Recommendation O.153
fascicle IV .4, the phase error trgjectory on the useful part of the burst (including tail bits), shall be measured by
computing the difference between the phase of the transmitted waveform and the phase of the expected one. The RMS
phase error (difference between the phase error tragjectory and its linear regression on the active part of the time slot)
shall not be greater than 5° with a maximum peak deviation during the useful part of the burst less than 20°.

NOTE: Using the encryption (ciphering mode) is an allowed means to generate the pseudo-random sequence.
The burst timing of the modulated carrier in the active part of the time slot shall be chosen to ensure that all the
modulating bits in the useful part of the burst (see 3GPP TS 45.004) influence the output phase in atime slot.

4.6.2 8-PSK modulation

The modulation accuracy is defined by the error vector between the vector representing the actual transmitted signal and
the vector representing the error-free modulated signal. The magnitude of the error vector is called Error Vector
Magnitude (EVM). For definition of the different measures of EVM, see annex G.

When transmitting a burst, the magnitude of the error vector of the signal, relative to the theoretical modulated
waveforms as specified in 3GPP TS 45.004, is specified in the following way.

The magnitude of the error vector shall be computed by measuring the error vector between the vector representing the
transmitted waveform and the vector representing the ideal one on the useful part of the burst (excluding tail symbols).
When measuring the error vector areceive filter at baseband shall be used, defined as a raised-cosine filter with roll-off
0,25 and single side-band 6 dB bandwidth 90 kHz.

The measurement filter is windowed by multiplying its impulse response by a raised cosine window given as:
1 O<|t|<15T
w(t) = 0.5(1+cos| 7(t|-1.5T)/225T |), 15T <|t|<3.75T
0, [t|=3.75T
where T isthe symbol interval.

The transmitted waveforms shall be Normal Bursts for 8-PSK as defined in 3GPP TS 45.002, with encrypted bits
generated using consecutive bits from the 32767 bit length pseudo random sequence defined in ITU-T Recommendation
0.151 (1992).

4.6.2.1 RMS EVM

When transmitting a burst, the magnitude of the error vector of the signal, relative to the theoretical modulated
waveforms as specified in 3GPP TS 45.004, is specified in the following way:

- themeasured RMS EVM over the useful part of any burst, excluding tail bits, shall not exceed;

- for MS: under normal conditions 9,0 %
under extreme conditions 10,0 %

- for BTS; after any active element and excluding the effect of any passive combining equipment:

- under normal conditions 7,0%
under extreme conditions 8,0%
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- dfter any active element and including the effect of passive combining equipment:
under normal conditions 8,0%
under extreme conditions 9,0%

The RMS EVM per burst is measured under the duration of at least 200 bursts.

4.6.2.2 Origin Offset Suppression

The origin offset shall be measured over at least 200 bursts. For each burst a value shall be calculated using the formula
for the origin offset suppression shown in annex G, but before taking the logarithm the average over the number of
bursts shall be computed. Then this average shall be transferred to dB scale and the resulting origin offset suppression
shall exceed 30 dB for MS and 35 dB for BTS under normal and extreme conditions.

46.2.3 Peak EVM

The peak value of EVM isthe peak error deviation within a burst, measured at each symbol interval, averaged over at
least 200 bursts to reflect the transient nature of the peak deviation. The bursts shall have a minimum distance in time of
7 idle timedots between them. The peak EVM values are acquired during the useful part of the burst, excluding tail bits.

- The measured peak EVM values shall be < 30 % for MS and < 22 % for BTS under normal and extreme
conditions. For BTS, the effect of any passive combining equipment is excluded.

4.6.2.4 95:th percentile

The 95:th percentile is the point where 95% of the individual EVM values, measured at each symbol interval, is below
that point. That is, only 5% of the symbols are allowed to have an EVM exceeding the 95:th-percentile point. The EVM
values are acquired during the useful part of the burst, excluding tail bits, over 200 bursts.

The measured 95:th-percentile value shall be < 15 % for MSand < 11 % for BTS under normal and extreme conditions.
For BTS, the effect of any combining equipment is excluded.

4.7 Intermodulation attenuation

The intermodul ation attenuation is the ratio of the power level of the wanted signal to the power level of an

intermodul ation component. It is a measure of the capability of the transmitter to inhibit the generation of signalsin its
non-linear elements caused by the presence of the carrier and an interfering signal reaching the transmitter viathe
antenna, or by non linear combining and amplification of multiple carriers.

47.1 Base transceiver station

Aninterfering 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 requirementsin subclause 4.7.2.

4.7.2 Intra BTS intermodulation attenuation

In aBTS intermodulation may be caused by combining several RF channels or amplification of multiple carriersto feed
asingle antenna, or when operating them in the close vicinity of each other. The BTS shall be configured with each
transmitter operating at the maximum allowed power, with afull complement of transceivers and with modulation
applied. For the measurement in the transmit band the equipment shall be operated at equal and minimum carrier
frequency spacing specified for the BSS configuration under test. 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

All the following requirements rel ate to frequency offsets from the uppermost and lowermost carriers. The peak hold
value of intermodulation components over atimeslot, shall not exceed -70 dBc or -36 dBm, whichever is the higher, for
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frequency offsets between 6 MHz and the edge of the relevant Tx band measured in a 300 kHz bandwidth. 1in
100 timeslots may fail thistest by up to alevel 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.

4.7.2.2 MXM 850 and MXM 1900

The following requirements apply to MXM 850 and MXM 1900 BTSs which include ANSI-136 [17] 30 kHz carriers,
in addition to the 200 kHz carriers specified in the present document. All the following requirements rel ate 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) -60dBc, 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 atimeslot.

In addition to the requirements of this section, the MXM 850 BTS and MXM 1900 BTS shall aso 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: Insome areas, to avoid uncoordinated system impacts, it may be beneficial to use a more stringent value.
-70 dBc rms s suggested.

NOTE 2: For testing reasons, aMXM 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

All the following requirements rel ate 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
intermodul ation components over atimeslot shall not exceed -70 dBc relative to the per carrier power or -46 dBm,
whichever isthe higher. 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

intermodul ation components shall not exceed —70 dBc.

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 systemsis required by national regulatory agencies, the
intermodul ation components for frequency offsets > 1,2 MHz may be up to —60 dBc, if not violating the national
regulation requirements. In this case 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 [thd] respectively, or similar national
requirements with comparable limits and rules.

4.7.3 Void

4.7.4  Mobile PBX (GSM 900 only)

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

In this clause, the requirements are given in terms of power levels at the antenna connector of the receiver. Equipment
with integral antenna may be taken into account by converting these power level requirementsinto field strength
requirements, assuming a 0 dBi gain antenna. This means that the tests on equipment on integral antenna will consider
fields strengths (E) related to the power levels (P) specified, by the following formula (derived from the formulaE = P
+ 20l0gF ) + 77.2):

assuming F = 405 MHz : E(dBuV/m) =P (dBm) +129,3 for T-GSM 380 and T-GSM 410;
assuming F=460 MHz  : E(dBuV/m)=P(dBm)+ 130,5 for GSM 400;
assuming F = 859 MHz : E(dBpV/m)=P(dBm) + 1359 for GSM 850;
assuming F =770 MHz : E(dBpV/m)=P(dBm) +134,9 for GSM 750;
assumingF=925MHz  : E(dBuV/m)=P(dBm) + 136,5 for GSM 900;

assumingF=1795MHz : E(dBuV/m)=P(dBm)+142,3 for DCS 1 800;
assuming F=1920MHz : E(dBuV/m)=P (dBm) + 142,9for PCS 1 900.

Static propagation conditions are assumed in all cases, for both wanted and unwanted signals. For subclauses 5.1 and
5.2, values given in dBm are indicative, and cal culated assuming a 50 ohms impedance.

5.1 Blocking characteristics

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

Frequency Frequency range (MHz)
band GSM 900 E-GSM 900 R-GSM 900
MS BTS BTS 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

Frequency band
Frequency range (MHz) T-GSM 900
MS BTS
in-band 900 to 941 850 to 915
out-of-band (a) 0,1 to < 900 0,1 to < 850
out-of-band (b) N/A N/A
out-of band (c) N/A N/A
out-of band (d) > 941 to 12,750(> 915 to 12,750
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Frequency Frequency range (MHz)
band DCS 1 800
MS BTS
in-band 1785-1920 1690 -1 805
out-of-band (a) 0,1-1705 0,1-<1690
out-of-band (b) >1705-<1785 N/A
out-of band (c) >1920-1980 N/A
out-of band (d) >1980-12,750 > 1805 - 12,750

Frequency Frequency range (MHz)
band
PCS 1900 MS PCS 1900 & MXM
1900 BTS

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

Frequency Frequency range (MHz)
band
GSM 850 MS GSM 850 & MXM 850
BTS
in-band 849 - 914 804 - 859
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 > 859 - 12,750

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-<4728
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

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 atransition 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.
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Frequency Frequency range (MHz)
band GSM 750
MS BTS
in-band 727 -777 762 — 812
out-of-band (a) 0,1-<727 0,1-<762
out-of-band (b) N/A N/A
out-of band (c) N/A N/A
out-of band (d) > 777- 12,750 > 812 -12,750

The reference sensitivity performance as specified in tables 1, 1a, 1b, 1c, 1d and 1e shall be met when the following
signals are simultaneously input to the receiver:

- for al cases except GSM 700 normal BTS, GSM 850 normal BTS, MXM 850 normal BTS and MXM 1900
normal BTS, auseful 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;

- for GSM 700 normal BTS, GSM 850 normal BTS, MXM 850 normal BTS and MXM 1900 normal BTS a
useful signal, modulated with the relevant supported modulation (GMSK or 8-PSK), at frequency f,, 1 dB

above the reference sensitivity level or input level for reference performance, whichever applicable, as specified
in subclause 6.2;

- acontinuous, static sine wave signal at alevel asin the table below and at a frequency (f) which is an integer
multiple of 200 kHz. For GSM 700 norma BTS, GSM 850 normal BTS, MXM 850 normal BTS and MXM
1900 normal BTS at inband frequency offsets = 3 000 kHz this signal is GMSK modulated by any 148-bit
sequence of the 511-bit pseudo random bit sequence, defined in CCITT Recommendation O.153 fascicle 1V .4,

with the following exceptions, called spurious response frequencies:

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

DCS 1800, PCS1900 MSand BTSand MXM 1900 BTS: in band, for a maximum of twelve occurrences
(which if grouped shall not exceed three contiguous occurrences per group);

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

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

where the above performance shall be met when the continuous sine wave si