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1
Scope

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

Requirements are defined for two categories of parameters:

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

‑
those that define the transmission quality of the system.

The present document defines RF characteristics for the Mobile Station (MS) and Base Station System (BSS). The BSS will contain Base Transceiver Stations (BTS), which can be normal BTS,micro‑BTS or pico-BTS. The precise measurement methods are specified in GSM 11.10 and GSM 11.21.

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

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

MSs may operate on more than one of the frequency bands specified in clause 2. These MSs, defined in GSM 02.06, are referred to as "Multi band MSs" in this EN. Multi band MSs shall meet all requirements for each of the bands supported. The relaxation on GSM 400 MSs, GSM 900 MSs, GSM 700 MSs and GSM 850 MSs for a "small MS" are also valid for a multi band MS if it complies with the definition of a small MS.

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

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

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


***   Next modified section   ***

4.1.2
Base station

For a normal BTS, the maximum output power measured at the input of the BSS Tx combiner, shall be, according to its class, as defined in the following table.

GSM 400 & GSM 900 & GSM 850 & MXM 850 and GSM 700


DCS 1 800 & PCS 1 900 &  MXM 1900



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
2,5 ‑ (< 5) W

5
20 ‑ (< 40) W



6
10 ‑ (< 20) W



7
5 ‑ (< 10) W



8
2,5 ‑ (< 5) W



[Note to Editor, not included in proposed change: change size of 2nd column and visible border of 1st row]
For a micro‑BTS or a pico-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 micro and pico‑BTS


DCS 1 800 & PCS 1 900 & MXM 1900 micro and pico‑BTS

TRX power class
Maximum output power
TRX power class
Maximum output power

Micro

Micro


M1
(> 19) ‑ 24 dBm   
M1
(> 27) ‑ 32 dBm   

M2
(> 14) ‑ 19 dBm   
M2
(> 22) ‑ 27 dBm   

M3
(> 9) ‑ 14 dBm   
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 class is 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 absolute output power at static RF power step 0 for the modulation with the highest output power capability with a tolerance 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 a step size of 2 dB ± 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 0 for the modulation with the highest output power capability with a tolerance 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 allowed 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 be in 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 for the second highest power step or power control level shall be the same as the GMSK power for the same power step or power control level within a tolerance 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.


***   Next modified section   ***

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
Frequency range (MHz)

band
DCS 1 800


MS
BTS

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

Frequency
Frequency range (MHz)

band



PCS 1 900 MS
PCS 1 900 & 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 ‑ < 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

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 all cases except 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 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 fo, 1 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. For GSM 700 normal 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 IV.4,

with the following exceptions, called spurious response frequencies:

a)
GSM 900 MS and BTS, GSM 850 MS and 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 1 800, PCS 1 900 MS and BTS and 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 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).

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.

Frequency
GSM 400, 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)
113
0
113
0
121
8
113
0
113
0

(b)
‑
‑
‑
‑
‑
‑
101
‑12
‑
‑

(c)
‑
‑
‑
‑
‑
‑
101
‑12
‑
‑

(d)
113
0
113
0
121
8
113
0
113
0

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

The following exceptions to the level of the sine wave signal (f) in the above table shall apply:

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

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

Frequency
GSM 850 & GSM 700 MS
GSM 850 & MXM 850 & GSM 700 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)
113
0
121
8


113
0

(b)
‑
‑
‑
‑


‑
‑

(c)
‑
‑
‑
‑


‑
‑

(d)
113
0
121
8


113
0

[Note to Editor (text not part of proposed change): remove empty columns]

The blocking characteristics of the micro‑BTS receiver are specified for in‑band and out‑of‑band performance. The out‑of‑band blocking remains the same as a normal BTS and the in-band blocking performance shall be no worse than in the table below.

Frequency band


GSM 900, GSM 850 MXM 850 and GSM 700 micro and pico‑BTS
DCS 1 800, PCS 1900 and

MXM 1900

micro and pico‑BTS


M1
M2
M3
P1
M1
M2
M3
P1


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

in‑band









600 kHz
( |f‑f0| < 800 kHz
‑31
‑26
‑21
‑34
‑40
‑35
‑30
-41

800 kHz
( |f‑f0| < 1,6 MHz
‑21
‑16
‑11
‑34
‑30
‑25
‑20
-41

1,6 MHz
( |f‑f0| < 3 MHz
‑21
‑16
‑11
‑26
‑30
‑25
‑20
-31

3 MHz
( |f‑f0| 
‑21
‑16
‑11
‑18
‑30
‑25
‑20
-23

The blocking performance for the pico-BTS attempts, for the scenario of a close proximity uncoordinated MS, to balance the impact due to blocking by the MS with that due to wideband noise overlapping the wanted signal.
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