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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.

This EN defines RF characteristics for the Mobile Station (MS) and Base Station System (BSS). The BSS will contain either Base Transceiver Stations (BTS) or microcell base transceiver stations (micro‑BTS). The precise measurement methods are specified in 3GPP TS 11.10 and 3GPP TS 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 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 3GPP TS 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 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.

This 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

The Base Station Transmitter maximum output power measured at the input of the BSS Tx combiner, shall be, according to its class, as defined in the following tables.

GSM 400 & GSM 900 & GSM 850 & MXM 850


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



The micro‑BTS 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 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 05.08. 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   ***

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.

The specification shall be met under the following measurement conditions:

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

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

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

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

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

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

NOTE:
This approach of specification has been chosen for convenience and speed of testing. It does however require careful interpretation if there is a need to convert figures in the 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 05.50.

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

a1)
GSM 400 and GSM 900 and GSM 850 MS:


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






< 1 800
< 3 000
< 6 000


( 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.

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


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






< 1 200
< 1 800
< 6 000


( 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.

a3)
GSM 900 and GSM 850 and MXM 850 micro-BTS:


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






< 1 200
< 1 800


( 33
+0,5
‑30
‑33
‑60*
‑60
‑63
‑70

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

a4)
GSM 900 and GSM 850 and MXM 850 pico-BTS:


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






< 1 200
< 1 800
< 6 000


( 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.

b1)
DCS 1 800 MS:


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






< 1 800
< 6 000


( 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
( 600
( 1 200
( 1 800
( 6 000






< 1 200
< 1 800
< 6 000


( 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
( 600
( 1 200
( 1 800






< 1 200
< 1 800


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:


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






< 1 200
< 1 800
< 6 000


( 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.

c1)
PCS 1 900 MS:


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






< 1 200
< 1 800
< 6 000


³ 33
+0,5
‑30
‑33
‑60
‑60
‑60
‑68
‑76

32
+0,5
‑30
‑33
‑60
‑60
‑60
‑67
‑75

30
+0,5
‑30
‑33
‑60*
‑60
‑60
‑65
‑73

28
+0,5
‑30
‑33
‑60*
‑60
‑60
‑63
‑71

26
+0,5
‑30
‑33
‑60*
‑60
‑60
‑61
‑69

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

NOTE:
* For equipment supporting 8-PSK, the requirement for 8-PSK modulation is ‑54 dB.

c2)
PCS 1 900 & MXM 1900 normal BTS:


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






< 1 200
< 1 800
< 6 000


³ 43
+0,5
‑30
‑33
‑60*
‑70
‑73
‑75
‑80

41
+0,5
‑30
‑33
‑60*
‑68
‑71
‑73
‑80

39
+0,5
‑30
‑33
‑60*
‑66
‑69
‑71
‑80

37
+0,5
‑30
‑33
‑60*
‑64
‑67
‑69
‑80

35
+0,5
‑30
‑33
‑60*
‑62
‑65
‑67
‑80

£ 33
+0,5
‑30
‑33
‑60*
‑60
‑63
‑65
‑80

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

c3)
PCS 1 900 & MXM 1900 micro-BTS:


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






< 1 200
< 1 800


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
( 600
( 1 200
( 1 800






< 1 200
< 1 800


( 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)
In the combined range 600 kHz to 6 MHz above and below the carrier, in up to three bands of 200 kHz width centred on a frequency which is an integer multiple of 200 kHz, exceptions at up to ‑36 dBm are allowed.

ii)
Above 6 MHz offset from the carrier in up to 12 bands of 200 kHz width centred on a frequency which is an integer multiple of 200 kHz, exceptions at up to ‑36 dBm are allowed. For the BTS only one transmitter is active for this test.

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

iii)
For MS:

Frequency offset from the carrier
GSM 400 & GSM 900& GSM 850
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 here in 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
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

M1
‑59 dBm
‑57 dBm

M2
‑64 dBm
‑62 dBm

M3

P1
‑69 dBm

‑68dBm
‑67 dBm

‑65dBm


***   Next modified section   ***

Table 1: Reference sensitivity performance

GSM 850 and GSM 900

Type of
Propagation conditions

channel
static
TU50
(no FH)
TU50
(ideal FH)
RA250
(no FH)
HT100
(no FH)

FACCH/H
(FER)
0,1 %
6,9 %
6,9 %
5,7 %
10,0 %

FACCH/F
(FER)
0,1 %
8,0 %
3,8 %
3,4 %
6,3 %

SDCCH
(FER)
0,1 %
13 %
8 %
8 %
12 %

RACH
(FER)
0,5 %
13 %
13 %
12 %
13 %

SCH
(FER)
1 %
16 %
16 %
15 %
16 %

TCH/F14,4
(BER)
10‑5
2,5 %
2 %
2 %
5 %

TCH/F9,6 & H4,8
(BER)
10‑5
0,5 %
0,4 %
0,1 %
0,7 %

TCH/F4,8
(BER)
‑
10‑4
10‑4
10‑4
10‑4

TCH/F2,4
(BER)
‑
2 10‑4
10‑5
10‑5
10‑5

TCH/H2,4
(BER)
‑
10‑4
10‑4
10‑4
10‑4

TCH/FS
(FER)
0,1 %
6 %
3 %
2 %
7 %

class Ib (RBER) 
0,4/ %
0,4/ %
0,3/ %
0,2/ %
0,5/ %

class II (RBER)
2 %
8 %
8 %
7 %
9 %

TCH/EFS
(FER)
< 0,1 %
8 %
3 %
3 %
7 %


(RBER Ib)
< 0,1 %
0,21 %
0,11 %
0,10 %
0,20 %


(RBER II)
2,0 %
7 %
8 %
7 %
9 %

TCH/HS
(FER)
0,025 %
4,1 %
4,1 %
4,1 %
4,5 %

class Ib (RBER, BFI=0)
0,001 %
0,36 %
0,36 %
0,28 %
0,56 %

class II (RBER, BFI=0)
0,72 %
6,9 %
6,9 %
6,8 %
7,6 %


(UFR)
0,048 %
5,6 %
5,6 %
5,0 %
7,5 %

class Ib (RBER,(BFI or UFI)=0)
0,001 %
0,24 %
0,24 %
0,21 %
0,32 %


(EVSIDR)
0,06 %
6,8 %
6,8 %
6,0 %
9,2 %

(RBER, SID=2 and (BFI or UFI)=0)
0,001 %
0,01 %
0,01 %
0,01 %
0,02 %


(ESIDR)
0,01 %
3,0 %
3,0 %
3,2 %
3,4 %

(RBER, SID=1 or SID=2)
0,003 %
0,3 %
0,3 %
0,21 %
0,42 %

TCH/AFS12.2
(FER)
     -    
    4,9 %  
    2,4 % 
    1,4 % 
    4,5 % 


Class Ib (RBER) 
< 0,001 % 
    1,5 %  
    1,5 % 
    1,2 % 
    2,1 % 

TCH/AFS10.2
(FER)
     -    
    2,1 %  
   0,85 % 
   0,45 % 
    1,6 % 


Class Ib (RBER) 
< 0,001 % 
   0,23 %  
   0,15 % 
  0,092 % 
   0,26 % 

TCH/AFS7.95
(FER)
     -    
   0,36 %  
  0,045 % 
  0,024 % 
  0,096 % 


Class Ib (RBER) 
     -    
   0,11 %  
  0,032 % 
   0,02 % 
   0,06 % 

TCH/AFS7.4
(FER)
     -    
   0,41 %  
  0,069 % 
  0,028 % 
   0,13 % 


Class Ib (RBER) 
     -    
  0,054 %  
  0,016 % 
  0,009 % 
  0,033 % 

TCH/AFS6.7
(FER)
     -    
   0,16 %  
  0,017 % 
  < 0,01 %(*) 
  0,026 % 


Class Ib (RBER) 
     -    
  0,082 %  
  0,022 % 
  0,013 % 
  0,044 % 

TCH/AFS5.9
(FER)
     -    
  0,094 %  
  < 0,01 %(*) 
  < 0,01 %(*) 
  0,011 % 


Class Ib (RBER) 
     -    
  0,014 %  
  0,001 % 
  0,001 % 
  0,003 % 

TCH/AFS5.15
(FER)
     -    
   0,07 %  
  < 0,01 %(*) 
  < 0,01 %(*) 
  < 0,01 %(*) 


Class Ib (RBER) 
     -    
  0,014 %  
 < 0,001 %
 < 0,001 %
  0,002 % 

TCH/AFS4.75
(FER)
     -    
  0,029 %  
  < 0,01 %(*) 
      -   
  < 0,01 %(*) 


Class Ib (RBER)
     -    
  0,005 %  
 < 0,001 %
 < 0,001 %
 < 0,001 %

TCH/AFS-INB
(FER)
-
0,034 %
0,013 %
0,002 %
0,019 %

TCH/AFS
(EVSIDUR)
-
0,82 %
0,17 %
0,17 %
0,17 %

TCH/AFS
(EVRFR)
- 
0.095 %
0.007 %
0.007 %
0.011 %

TCH/AHS7.95
(FER)
 < 0,01 %(*)
  20 % 
  20 %
 17 %
  28 %


Class Ib (RBER) 
 0,004 %
 2,3 % 
 2,3 %
  2 %
 2,9 %


Class II (RBER)
  0,66 %
   5 % 
   5 %
4,7 %
 5,7 %

Continued

Table 1 (continued): Reference sensitivity performance

GSM 850 and GSM 900


Type of
Propagation conditions

Channel
Static
TU50
(no FH)
TU50
(ideal FH)
RA250
(no FH)
HT100
(no FH)

TCH/AHS7.4
(FER)
 < 0,01 %(*) 
   16 % 
  16 %
  14 % 
  22 %


Class Ib (RBER) 
 < 0,01 %(*) 
  1,4 % 
 1,4 %
 1,1 % 
   1,8 %


Class II (RBER)
  0,66 %  
  5,3 % 
 5,3 %
   5 % 
 6 %

TCH/AHS6.7
(FER)
 < 0,01 %(*) 
  9,2 % 
 9,2 %
   8 % 
  13 %


Class Ib (RBER)
< 0,001 % 
  1,1 % 
 1,1 %
0,93 % 
 1,5 %


Class II (RBER)
  0,66 %  
  5,8 % 
 5,8 %
 5,5 % 
 6,6 %

TCH/AHS5.9
(FER)
     -    
  5,7 % 
   5.7 %
 4,9 % 
 8,6 %


Class Ib (RBER)
     -    
 0,51 % 
0,51 %
0,42 % 
0,73 %


Class II (RBER)
  0,66 %  
    6 % 
   6 %
 5,7 % 
 6,8 %

TCH/AHS5.15
(FER)
     -    
  2,5 % 
 2,5 %
 2,2 % 
   4 %


Class Ib (RBER)
     -    
 0,51 % 
0,51 %
0,43 % 
0,78 %


Class II (RBER)
  0,66 %  
  6,3 % 
 6,3 %
   6 % 
 7,2 %

TCH/AHS4.75
(FER)
     -    
  1,2 % 
 1,2 %
 1,2 % 
 1,8 %


Class Ib (RBER) 
     -    
 0,17 % 
0,17 %
0,14 % 
0,26 %


Class II (RBER)
  0,66 %  
  6,4 % 
 6,4 %
 6,2 % 
 7,4 %

TCH/AHS-INB
(FER)
0,013 %
0,72 %
0,64 %
0,53 %
0,94 %

TCH/AHS
(EVSIDUR)
-
1,5 %
1,5 %
2,1 %
1,5 %

TCH/AHS
(EVRFR)
- 
0,25 %
0,24 %
0,33 %
0,28 %

DCS 1 800 & PCS 1 900

Type of
Propagation conditions

channel
static
TU50

(no FH)
TU50

(ideal FH)
RA130

(no FH)
HT100

(no FH)

FACCH/H
(FER)
0,1 %
7,2 %
7,2 %
5,7 %
10,4 %

FACCH/F
(FER)
0,1 %
3,9 %
3,9 %
3,4 %
7,4 %

SDCCH
(FER)
0,1 %
9 %
9 %
8 %
13 %

RACH
(FER)
0,5 %
13 %
13 %
12 %
13 %

SCH
(FER)
1 %
19 %
19 %
15 %
25 %

TCH/F14,4
(BER)
10‑5
2,1 %
2 %
2 %
6,5 %

TCH/F9,6 & H4,8
(BER)
10‑5
0,4 %
0,4 %
0,1 %
0,7 %

TCH/F4,8
(BER)
‑
10‑4
10‑4
10‑4
10‑4

TCH/F2,4
(BER)
‑
10‑5
10‑5
10‑5
10‑5

TCH/H2,4
(BER)
‑
10‑4
10‑4
10‑4
10‑4

TCH/FS
(FER)
0,1 %
3 %
3 %
2 %
7 %

class Ib (RBER)
0,4/ %
0,3/ %
0,3/ %
0,2/ %
0,5/ %

class II (RBER)
2 %
8 %
8 %
7 %
9 %

TCH/EFS
(FER)
< 0,1 %
4 %
4 %
3 %
7 %


(RBER Ib)
< 0,1 %
0,12 %
0,12 %
0,10 %
0,24 %


(RBER II)
2,0 %
8 %
8 %
7 %
9 %

TCH/HS
(FER)
0,025 %
4,2 %
4,2 %
4,1 %
5,0 %

class Ib (RBER, BFI=0)
0,001 %
0,38 %
0,38 %
0,28 %
0,63 %

class II (RBER, BFI=0)
0,72 %
6,9 %
6,9 %
6,8 %
7,8 %

(UFR)
0,048 %
5,7 %
5,7 %
5,0 %
8,1 %

class Ib (RBER, (BFI or UFI)=0)
0,001 %
0,26 %
0,26 %
0,21 %
0,35 %

(EVSIDR)
0,06 %
7,0 %
7,0 %
6,0 %
9,9 %

(RBER, SID=2 and (BFI or UFI)=0)
0,001 %
0,01 %
0,01 %
0,01 %
0,02 %

(ESIDR)
0,01 %
3,0 %
3,0 %
3,2 %
3,9 %

(RBER, SID=1 or SID=2)
0,003 %
0,33 %
0,33 %
0,21 %
0,45 %

TCH/AFS12.2
(FER)
-
2 %
2,0 %
1,3 %
4,6 %


Class Ib (RBER) 
< 0,001 %
1,4 %
1,4 %
1,2 %
2,1 %

TCH/AFS10.2
(FER)
-
0,65 %
0,65 %
0,41 %
1,6 %


Class Ib (RBER) 
< 0,001 %
0,12 %
0,12 %
0,084 %
0,26 %

TCH/AFS7.95
(FER)
-
 0,025 %  
 0,025 % 
 0,018 %  
 0,089 % 


Class Ib (RBER)
-
 0,023 %  
 0,023 % 
 0,016 %  
 0,061 % 

TCH/AFS7.4
(FER)
-
 0,036 %  
 0,036 % 
 0,023 %  
  0,13 % 


Class Ib (RBER)
-
 0,013 %  
 0,013 % 
 0,007 %  
 0,031 % 

TCH/AFS6.7
(FER)
-
 < 0,01 %(*)  
 < 0,01 %(*) 
 < 0,01 %(*)  
 0,031 % 


Class Ib (RBER)
-
 0,017 %  
 0,017 % 
  0,01 %  
 0,041 % 

TCH/AFS5.9
(FER)
-
 < 0,01 %(*)  
 < 0,01 %(*) 
 < 0,01 %(*)  
 < 0,01 %(*) 


Class Ib (RBER) 
-
< 0,001 % 
< 0,001  % 
< 0,001 % 
 0,002 % 

TCH/AFS5.15
(FER)
-
 < 0,01 %(*)  
 < 0,01 %(*) 
     -    
 < 0,01 %(*) 


Class Ib (RBER) 
-
< 0,001 % 
< 0,001 % 
< 0,001 % 
 0,003 % 

TCH/AFS4.75
(FER)
-
 < 0,01 %(*) 
     -   
     -    
 < 0,01 %(*) 


Class Ib (RBER)
-
< 0,001 % 
< 0,001 %
< 0,001 % 
< 0,001 %

TCH/AFS-INB
(FER)
-
0,011 %
0,011 %
0,006 %
0,021 %

TCH/AFS
(EVSIDUR)
-
0,19 %
0,19 %
0,17 %
0,25 %

TCH/AFS
(EVRFR)
- 
0.007 % 
0.007 %
0.002 %
0.01 %









Continued

Table 1 (concluded): Reference sensitivity performance

DCS 1 800 & PCS 1 900

Type of
Propagation conditions

Channel
Static
TU50

(no FH)
TU50

(ideal FH)
RA130

(no FH)
HT100

(no FH)

TCH/AHS7.95
(FER)
  0,002 % 
     20 % 
     20 %
    17 %
    27 %


Class Ib (RBER)
  0,004 % 
    2,3 % 
    2,3 %
     2 %
   2,9 %


Class II (RBER)
   0,66 % 
      5 % 
      5 %
   4,8 %
   5,7 %

TCH/AHS7.4
(FER)
  < 0,01 %(*) 
     16 % 
     16 %
    13 %
    22 %


Class Ib (RBER)
  <0,001 %(*) 
    1,4 % 
    1,4 %
   1,1 %
     1,9 %


Class II (RBER)
   0,66 % 
    5,3 % 
    5,3 %
   5,1 %
   6 %

TCH/AHS6.7
(FER)
  < 0,01 %(*) 
    9,4 % 
    9,4 %
   7,5 %
    13 %


Class Ib (RBER)
 < 0,001 %
    1,1 % 
    1,1 %
  0,92 %
   1,5 %


Class II (RBER)
   0,66 % 
    5,8 % 
    5,8 %
   5,5 %
   6,6 %

TCH/AHS5.9
(FER)
      -   
    5,9 % 
      5,9 %
   4,6 %
   8,5 %


Class Ib (RBER)
      -   
   0,52 % 
   0,52 %
  0,39 %
  0,72 %


Class II (RBER)
   0,66 % 
    6,1 % 
      6,1 %
   5,8 %
   6,8 %

TCH/AHS5.15
(FER)
      -   
    2,6 % 
    2,6 %
     2 %
   3,7 %


Class Ib (RBER)
      -   
   0,53 % 
   0,53 %
   0,4 %
  0,76 %


Class II (RBER)
   0,66 % 
    6,3 % 
    6,3 %
   6,1 %
   7,2 %

TCH/AHS4.75
(FER)
      -   
    1,2 % 
    1,2 %
   1,1 %
   1,7 %


Class Ib (RBER)
      -   
   0,18 % 
   0,18 %
  0,13 %
  0,25 %


Class II (RBER)
   0,66 % 
    6,5 % 
    6,5 %
   6,2 %
   7,3 %

TCH/AHS-INB
(FER)
0,013 %
0,64 %
0,64 %
0,53 %
0,94 %

TCH/AHS
(EVSIDUR)
-
1,3 %
1,3 %
2,1 %
1,5 %

TCH/AHS
(EVRFR)
-
0,24 % 
0,24 %
0,25 %
0,24 %

NOTE 1:
The specification for SDCCH applies also for BCCH, AGCH, PCH, SACCH. The actual performance of SACCH, should be better.

NOTE 2:
Definitions:


FER:

Frame erasure rate (frames marked with BFI=1)


UFR:

Unreliable frame rate (frames marked with (BFI or UFI)=1)


EVSIDR:
Erased Valid SID frame rate (frames marked with (SID=0) or (SID=1) or ((BFI or UFI)=1) if a valid SID frame was transmitted)


EVSIDUR:
Erased Valid SID_UPDATE frame rate associated to an adaptive speech traffic channel


ESIDR:
Erased SID frame rate (frames marked with SID=0 if a valid SID frame was transmitted)


EVRFR: 
Erased Valid RATSCCH frame rate associated to an adaptive speech traffic channel. This relates to the erasure of the RATSCCH message due to the failure to detect the RATSCCH identifier or due to a CRC failure.


BER:

Bit error rate


RBER, BFI=0:
Residual bit error rate (defined as the ratio of the number of errors detected over the frames defined as "good" to the number of transmitted bits in the "good" frames).


RBER, (BFI or UFI)=0:
Residual bit error rate (defined as the ratio of the number of errors detected over the frames defined as "reliable" to the number of transmitted bits in the "reliable" frames).


RBER, SID=2 and (BFI or UFI)=0:
Residual bit error rate of those bits in class I which do not belong to the SID codeword (defined as the ratio of the number of errors detected over the frames that are defined as "valid SID frames" to the number of transmitted bits in these frames, under the condition that a valid SID frame was sent).


RBER, SID=1 or SID=2:
Residual bit error rate of those bits in class I which do not belong to the SID codeword (defined as the ratio of the number of errors detected over the frames that are defined as "valid SID frames" or as "invalid SID frames" to the number of transmitted bits in these frames, under the condition that a valid SID frame was sent).


TCH/AxS-INB FER: The frame error rate for the in-band channel. Valid for both Mode Indication and Mode Command/Mode Request. When testing all four code words shall be used an equal amount of time and the mode of both in-band channels (Mode Indication and Mode Command/Mode Request) shall be changed to a neighbouring mode not more often than every 22 speech frames (440 ms).

NOTE 3:
1 (  ( 1.6. The value of  can be different for each channel condition but must remain the same for FER and class Ib RBER measurements for the same channel condition.

NOTE 4:
FER for CCHs takes into account frames which are signalled as being erroneous (by the FIRE code, parity bits, or other means) or where the stealing flags are wrongly interpreted.

NOTE 5:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 6:
For AMR, the complete conformance should not be restricted to the channels identified with (*).

Table 1a: Input signal level (for normal BTS) at reference performance for GMSK modulated signals

GSM 900 and GSM 850

Type of
Propagation conditions

channel
static
TU50

(no FH)
TU50

(ideal FH)
RA250

(no FH)
HT100

(no FH)

PDTCH/CS-1
dBm
-104(x)
-104
-104(x)
-104(x)
-103

PDTCH/CS-2
dBm
-104(x)
-100
-101
-101
-99

PDTCH/CS-3
dBm
-104(x)
-98
-99
-98
-96

PDTCH/CS-4
dBm
-101
-90
-90
*
*

USF/CS-1
dBm
-104(x)
-101
-103
-103
-101

USF/CS-2 to 4
dBm
-104(x)
-103
-104(x)
-104(x)
-104

PRACH/11 bits1)
dBm
-104(x) 
-104
-104
-103
-103

PRACH/8 bits1)
dBm
-104(x)
-104
-104
-103
-103

GSM 900, GSM 850 and MXM 850

Type of
Propagation conditions

Channel
static
TU50

(no FH)
TU50

(ideal FH)
RA250

(no FH)
HT100

(no FH)

PDTCH/MCS-1
dBm
-104(x)
-102.5
-103
-103
-102

PDTCH/MCS-2
dBm
-104(x)
-100,5
-101
-100,5
-100

PDTCH/MCS-3
dBm
-104(x)
-96,5
-96,5
-92,5
-95,5

PDTCH/MCS-4
dBm
-101,5
-91
-91
*
*

USF/MCS-1 to 4
dBm
-104(x)
-102.5
-104
-104(x)
-102,5

PRACH/11 bits2), 3)
dBm
-104(x) 
-104
-104
-103
-103

PRACH/8 bits 1)
dBm
-104(x)
-104
-104
-103
-103

DCS 1 800 & PCS 1 900

Type of
Propagation conditions

channel
static
TU50

(no FH)
TU50

(ideal FH)
RA130

(no FH)
HT100

(no FH)

PDTCH/CS-1
dBm
-104(x)
-104
-104
-104(x)
-103

PDTCH/CS-2
dBm
-104(x)
-100
-100
-101
-99

PDTCH/CS-3
dBm
-104(x)
-98
-98
-98
-94

PDTCH/CS-4
dBm
-101
-88
-88
*
*

USF/CS-1
dBm
-104(x)
-103
-103
-103
-101

USF/CS-2 to 4
dBm
-104(x)
-104(x)
-104(x)
-104(x)
-103

PRACH/11 bits1)
dBm
-104(x)
-104
-104
-103
-103

PRACH/8 bits1)
dBm
-104(x)
-104
-104
-103
-103

DCS 1800, PCS 1900 and MXM 1900

Type of
Propagation conditions

channel
static
TU50

(no FH)
TU50

(ideal FH)
RA130

(no FH)
HT100

(no FH)

PDTCH/MCS-1
dBm
-104(x)
-102,5
-103
-103
-101,5

PDTCH/MCS-2
dBm
-104(x)
-100,5
-101
-100,5
-99,5

PDTCH/MCS-3
dBm
-104(x)
-96,5
-96,5
-92,5
-94,5

PDTCH/MCS-4
dBm
-101.5
-90,5
-90,5
*
*

USF/MCS-1 to 4
dBm
-104(x)
-104
-104
-104(x)
-102,5

PRACH/11 bits
dBm
-104(x)
-104
-104
-103
-103

PRACH/8 bits
dBm
-104(x)
-104
-104
-103
-103

NOTE 1:
The specification for PDTCH/CS-1 applies also for PACCH, PBCCH, PAGCH, PPCH, PTCCH/D, PNCH.

NOTE 2:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 3: 
PDTCH/CS-4 and PDTCH/MCS-x can not meet the reference performance for some propagation conditions (*).

NOTE 4 : The complete conformance should not be restricted to the logical channels and channel models identified with (x)

NOTE 5:
Identification of the correct Training sequence is required. Cases identified by 1) include one training sequence and cases identified by 2) include 3 training sequences according to 3GPP TS 05.02. The specification marked by 3) also applies to CPRACH.


***   Next modified section   ***

Table 2: Reference interference performance

GSM 850 and GSM 900


Type of
Propagation conditions

channel
TU3

(no FH)
TU3

(ideal FH)
TU50

(no FH)
TU50

(ideal FH)
RA250

(no FH)

FACCH/H
(FER)
22 %
6,7 %
6,7 %
6,7 %
5,7 %

FACCH/F
(FER)
22 %
3,4 %
9,5 %
3,4 %
3,5 %

SDCCH
(FER)
22 %
9 %
13 %
9 %
8 %

RACH
(FER)
15 %
15 %
16 %
16 %
13 %

SCH
(FER)
17 %
17 %
17 %
17 %
18 %

TCH/F14,4
(BER)
10 %
3 %
4,5 %
3 %
3 %

TCH/F9,6 & H4,8
(BER)
8 %
0,3 %
0,8 %
0,3 %
0,2 %

TCH/F4,8
(BER)
3 %
10‑4
10‑4
10‑4
10‑4

TCH/F2,4
(BER)
3 %
10‑5
10‑4
10‑5
10‑5

TCH/H2,4
(BER)
4 %
10‑4
2 10‑4
10‑4
10‑4

TCH/FS
(FER)
21 %
3 %
6 %
3 %
3 %

class Ib (RBER) 
2/ %
0,2/ %
0,4/ %
0,2/ %
0,2/ %

class II (RBER)
4 %
8 %
8 %
8 %
8 %

TCH/EFS
(FER)
23 %
3 %
9 %
3 %
4 %


(RBER Ib)
0,20 %
0,10 %
0,20 %
0,10 %
0,13 %


(RBER II)
3 %
8 %
7 %
8 %
8 %

TCH/HS
(FER)
19,1 %
5,0 %
5,0 %
5,0 %
4,7 %

class Ib (RBER, BFI=0)
0,52 %
0,27 %
0,29 %
0,29 %
0,21 %

class II (RBER, BFI=0)
2,8 %
7,1 %
7,1 %
7,1 %
7,0 %


(UFR)
20,7 %
6,2 %
6,1 %
6,1 %
5,6 %

class Ib (RBER,(BFI or UFI)=0)
0,29 %
0,20 %
0,21 %
0,21 %
0,17 %


(EVSIDR)
21,9 %
7,1 %
7,0 %
7,0 %
6,3 %

(RBER, SID=2 and (BFI or UFI)=0)
0,02 %
0,01 %
0,01 %
0,01 %
0,01 %


(ESIDR)
17,1 %
3,6 %
3,6 %
3,6 %
3,4 %

(RBER, SID=1 or SID=2)
0,5 %
0,27 %
0,26 %
0,26 %
0,20 %

TCH/AFS12.2
(FER)
 22 % 
 3,5 %
   6 % 
 3,5 %
  2,5 %


Class Ib (RBER)
0,9 % 
 1,7 %
 1,7 % 
 1,7 %
  1,5 %

TCH/AFS10.2
(FER)
  18 % 
  1,4 % 
2,7 % 
  1,4 %  
 0,92 % 


Class Ib (RBER)
0,53 % 
 0,22 % 
0,3 % 
 0,21 %  
 0,16 % 

TCH/AFS7.95
(FER)
  13 %
   0,13 %
 0,51 %
 0,12 % 
 0,073 % 


Class Ib (RBER) 
0,66 %
  0,071 %
 0,15 %
0,065 % 
 0,044 % 


(FER@-3dB)
  26 %
    2,7 %
  5,3 %
  2,7 % 
   1,8 % 


Class Ib (RBER@-3dB) 
 1,2 %
   0,79 %
    1 %
 0,78 % 
   0,6 % 

TCH/AFS7.4
(FER)
  14 %
   0,16 %
 0,56 %
 0,16 % 
  0,09 % 


Class Ib (RBER)
0,43 %
  0,032 %
0,072 %
0,032 % 
 0,018 % 


(FER@-3dB)
  26 %
      3 %
  5,4 %
  3,1 % 
     2 % 


Class Ib (RBER@-3dB) 
0,79 %
   0,38 %
 0,52 %
 0,38 % 
  0,28 % 

TCH/AFS6.7
(FER)
  11 %
  0,045 %
 0,21 %
0,041 % 
 0,021 % 


Class Ib (RBER) 
0,75 %
  0,044 %
 0,11 %
0,042 % 
 0,028 % 


(FER@-3dB)
  23 %
    1,2 %
  2,9 %
  1,2 % 
  0,75 % 


Class Ib (RBER@-3dB) 
 1,4 %
    0,6 %
 0,86 %
  0,6 % 
  0,44 % 

TCH/AFS5.9
(FER)
  10 %
  0,018 %
 0,12 %
0,018 % 
 < 0,01 %(*) 


Class Ib (RBER) 
0,38 %
  0,005 %
0,022 %
0,005 % 
 0,003 % 


(FER@-3dB)
  21 %
   0,71 %
    2 %
  0,7 % 
   0,4 % 


Class Ib (RBER@-3dB) 
0,74 %
   0,11 %
 0,23 %
 0,12 % 
 0,079 % 

(continued)

Table 2 (continued): Reference interference performance

GSM 850 and GSM 900


Type of
Propagation conditions

Channel
TU3

(no FH)
TU3

(ideal FH)
TU50

(no FH)
TU50

(ideal FH)
RA250

(no FH)

TCH/AFS5.15
(FER)
  9,2 %
0,011 %
0,081 %
0,011 % 
 < 0,01 %(*) 


Class Ib (RBER) 
 0,44 %
0,004 %
0,019 %
0,003 % 
 0,002 % 


(FER@-3dB)
   19 %
 0,45 %
  1,4 %
 0,47 % 
  0,25 % 


Class Ib (RBER@-3dB) 
 0,85 %
  0,1 %
 0,22 %
 0,11 % 
 0,069 % 

TCH/AFS4.75
(FER)
  7,9 %
< 0,01 %(*)
0,036 %
< 0,01 %(*) 
 < 0,01 %(*) 


Class Ib (RBER) 
 0,32 %
0,001 %
0,006 %
0,001 % 
< 0,001 %


(FER@-3dB)
   17 %
 0,21 %
 0,82 %
 0,23 % 
  0,11 % 


Class Ib (RBER@-3dB) 
 0,62 %
0,036 %
 0,11 %
0,033 % 
 0,019 % 

TCH/AFS-INB
(FER)
1,5 %
0,019 %
0,025 %
0,018 %
0,009 %


(FER@-3dB)
3,5 %
0,15 %
0,22 %
0,16 %
0,1 %

TCH/AFS
(EVSIDUR)
11 %
0,37 %
1,4 %
0,39 %
0,46 %

(EVSIDUR@-3dB)
21 %
3,4 %
6,3 %
3,4 %
3,1 %

TCH/AFS
(EVRFR)
10 %
0.026 %
0.15 %
0.024 %
0.01 %


(EVRFR @ -3dB)
21 %
0.77 %
2.08 %
0.77 %
0.48 %

TCH/AHS7.95
(FER)
   27 % 
   23 %
  22 %
   22 %
  21 % 


Class Ib (RBER) 
 0,84 % 
  2,2 %
 2,3 %
  2,3 %
 2,1 % 


Class II (RBER)
  1,7 % 
  5,1 %
 5,3 %
  5,3 %
   5 % 


(FER@+3dB)
   14 % 
    7 %
 6,7 %
    6.7 %
   7 % 


Class Ib (RBER@+3dB) 
 0,48 % 
    1 %
   1 %
    1 %
   1 % 


Class II (RBER@+3dB) 
    1 % 
  3,2 %
 3,2 %
  3,2 %
 3,2 % 

TCH/AHS7.4
(FER)
   25 % 
   19 %
  18 %
   18 %
  17 % 


Class Ib (RBER) 
 0,68 % 
  1,4 %
 1,4 %
  1,4 %
 1,3 % 


Class II (RBER)
  1,9 % 
  5,4 %
 5,6 %
  5,6 %
 5,4 % 


(FER@+3dB)
   13 % 
    5,2 %
 4,8 %
    4,8 %
 5,3 % 


Class Ib (RBER@+3dB) 
 0,38 % 
 0,52 %
0,51 %
 0,51 %
0,5 % 


Class II (RBER@+3dB) 
  1,2 % 
  3,3 %
 3,3 %
  3,3 %
 3,4 % 

TCH/AHS6.7
(FER)
   23 % 
   12 %
  11 %
   11 %
  11 % 


Class Ib (RBER) 
 0,71 % 
  1,2 %
 1,2 %
  1,2 %
 1,1 % 


Class II (RBER)
  2,3 % 
    6 %
 6,2 %
    6,2 %
   6 % 


(FER@+3dB)
   11 % 
  2,6 %
 2,3 %
  2,3 %
 2,9 % 


Class Ib (RBER@+3dB) 
 0,39 % 
 0,39 %
0,39 %
 0,39 %
 0,4 % 


Class II (RBER@+3dB) 
  1,4 % 
  3,5 %
 3,6 %
  3,6 %
 3,6 % 

TCH/AHS5.9
(FER)
  21 % 
 7,9 % 
  7,1 %
 7,1 % 
    7 %


Class Ib (RBER) 
0,55 % 
0,58 % 
 0,57 %
0,57 % 
 0,51 %


Class II (RBER)
 2,6 % 
 6,4 % 
  6,5 %
 6,5 % 
  6,3 %

TCH/AHS5.15
(FER)
  17 %
  3,9 %
 3,3 %
  3,3 %
 3,5 %


Class Ib (RBER) 
 0,8 %
 0,65 %
 0,6 %
 0,6 %
0,57 %


Class II (RBER)
 3,1 %
  6,8 %
 6,9 %
  6,9 %
 6,7 %

TCH/AHS4.75
(FER)
  15 %
 2,2 % 
 1,8 % 
 1,8 % 
  2,1 %


Class Ib (RBER) 
 0,6 %
0,25 % 
0,22 % 
0,22 % 
 0,22 %


Class II (RBER)
 3,6 %
 6,9 % 
   7 % 
 7 % 
  6,9 %

TCH/AHS-INB
(FER)
2,7 %
0,76 %
0,7 %
0,7 %
0,63 %


(FER@-3dB)
6 %
2,2 %
2,2 %
2,2 %
2 %

TCH/AHS
(EVSIDUR)
15 %
3,2 %
2,5 %
2,5 %
3,8 %

(EVSIDUR@-3dB)
28 %
15 %
15 %
15 %
15 %

(continued)

Table 2 (continued): Reference interference performance

DCS 1 800 & PCS 1 900

Type of
Propagation conditions

channel
TU1,5

(no FH)
TU1,5

(ideal FH)
TU50

(no FH)
TU50

(ideal FH)
RA130

(no FH)

FACCH/H
(FER)
22 %
6,7 %
6,9 %
6,9 %
5,7 %

FACCH/F
(FER)
22 %
3,4 %
3,4 %
3,4 %
3,5 %

SDCCH
(FER)
22 %
9 %
9 %
9 %
8 %

RACH
(FER)
15 %
15 %
16 %
16 %
13 %

SCH
(FER)
17 %
17 %
19 %
19 %
18 %

TCH/F14,4
(BER)
10 %
3 %
4 %
3,1 %
3 %

TCH/F9,6 & H4,8
(BER)
8 %
0,3 %
0,8 %
0,3 %
0,2 %

TCH/F4,8
(BER)
3 %
10‑4
10‑4
10‑4
10‑4

TCH/F2,4
(BER)
3 %
10‑5
10‑5
10‑5
10‑5

TCH/H2,4
(BER)
4 %
10‑4
10‑4
10‑4
10‑4

TCH/FS
(FER)
21 %
3 %
3 %
3 %
3 %

class Ib (RBER)
2/ %
0,2/ %
0,25/ %
0,25/ %
0,2/ %

class II (RBER)
4 %
8 %
8,1 %
8,1 %
8 %

TCH/EFS
(FER)
23 %
3 %
3 %
3 %
4 %


(RBER Ib)
0,20 %
0,10 %
0,10 %
0,10 %
0,13 %


(RBER II)
3 %
8 %
8 %
8 %
8 %

TCH/HS
(FER)
19,1 %
5,0 %
5,0 %
5,0 %
4,7 %

class Ib (RBER, BFI=0)
0,52 %
0,27 %
0,29 %
0,29 %
0,21 %

class II (RBER, BFI=0)
2,8 %
7,1 %
7,2 %
7,2 %
7,0 %

(UFR)
20,7 %
6,2 %
6,1 %
6,1 %
5,6 %

class Ib (RBER, (BFI or UFI)=0)
0,29 %
0,20 %
0,21 %
0,21 %
0,17 %

(EVSIDR)
21,9 %
7,1 %
7,0 %
7,0 %
6,3 %

(RBER, SID=2 and (BFI or UFI)=0)
0,02 %
0,01 %
0,01 %
0,01 %
0,01 %

(ESIDR)
17,1 %
3,6 %
3,6 %
3,6 %
3,4 %

(RBER, SID=1 or SID=2)
0,5 %
0,27 %
0,26 %
0,26 %
0,20 %

TCH/AFS12.2
(FER)
  22 %
3,5 %
2,7 %
2,7 %
1,8 % 


Class Ib (RBER)
0,92 %
1,7 %
1,6 %
1,6 %
1,4 % 

TCH/AFS10.2
(FER)
  18 % 
 1,4 %
0,98 % 
0,98 % 
 0,56 %


Class Ib (RBER) 
0,54 % 
0,21 %
0,17 % 
0,17 % 
 0,12 %

TCH/AFS7.95
(FER)
  13 %
 0,13 % 
  0,07 % 
  0,07 % 
 0,029 % 


Class Ib (RBER) 
0,67 %
0,068 % 
 0,042 % 
 0,042 % 
  0,03 % 


(FER@-3dB)
  25 %
  2,7 % 
     2 % 
     2 % 
   1,2 % 


Class Ib (RBER@-3dB) 
 1,2 %
  0,8 % 
  0,68 % 
  0,68 % 
  0,48 % 

TCH/AFS7.4
(FER)
  14 %
 0,17 % 
 0,083 % 
 0,083 % 
 0,047 % 


Class Ib (RBER)
0,43 %
0,032 % 
  0,02 % 
  0,02 % 
 0,012 % 


(FER@-3dB)
  26 %
    3 % 
   2,3 % 
   2,3 % 
   1,4 % 


Class Ib (RBER@-3dB) 
 0,8 %
 0,38 % 
  0,32 % 
  0,32 % 
  0,22 % 

TCH/AFS6.7
(FER)
  11 %
0,051 % 
 0,025 % 
 0,025 % 
 < 0,01 %(*) 


Class Ib (RBER) 
0,76 %
0,047 % 
 0,028 % 
 0,028 % 
 0,016 % 


(FER@-3dB)
  22 %
  1,2 % 
  0,82 % 
  0,82 % 
  0,41 % 


Class Ib (RBER@-3dB) 
 1,4 %
 0,61 % 
  0,51 % 
  0,51 % 
  0,34 % 

TCH/AFS5.9
(FER)
  10 %
0,018 % 
 < 0,01 %(*) 
 < 0,01 %(*) 
 < 0,01 %(*) 


Class Ib (RBER) 
0,38 %
0,005 % 
 0,002 % 
 0,002 % 
 0,001 % 


(FER@-3dB)
  21 %
 0,68 % 
  0,41 % 
  0,41 % 
   0,2 % 


Class Ib (RBER@-3dB) 
0,72 %
 0,12 % 
 0,079 % 
 0,079 % 
 0,046 % 

(continued)

Table 2 (continued): Reference interference performance

DCS 1 800 & PCS 1 900

Type of
Propagation conditions

channel
TU1,5

(no FH)
TU1,5

(ideal FH)
TU50

(no FH)
TU50

(ideal FH)
RA130

(no FH)

TCH/AFS5.15
(FER)
 9,2 %
0,013 % 
 < 0,01 %(*) 
 < 0,01 %(*) 
 < 0,01 %(*) 


Class Ib (RBER) 
0,45 %
0,004 % 
 0,001 % 
 0,001 % 
< 0,001 %


(FER@-3dB)
  19 %
 0,45 % 
  0,26 % 
  0,26 % 
  0,13 % 


Class Ib (RBER@-3dB) 
0,84 %
 0,11 % 
 0,072 % 
 0,072 % 
 0,038 % 

TCH/AFS4.75
(FER)
 7,9 %
 < 0,01 %(*) 
 < 0,01 %(*) 
 < 0,01 %(*) 
     -   


Class Ib (RBER) 
0,31 %
< 0,001 %
< 0,001 %
< 0,001 %
< 0,001 %


(FER@-3dB)
  17 %
   0,2 % 
   0,1 % 
   0,1 % 
 0,051 % 


Class Ib (RBER@-3dB) 
0,61 %
 0,033 % 
 0,021 % 
 0,021 % 
 0,009 % 

TCH/AFS-INB
(FER)
1,5 %
0,016 %
0,013 %
0,013 %
0,008 %


(FER@-3dB)
3,5 %
0,16 %
0,12 %
0,12 %
0,1 %

TCH/AFS
(EVSIDUR)
11 %
0,41 %
0,3 %
0,3 %
0,36 %

(EVSIDUR@-3dB)
21 %
3,5 %
2,8 %
2,8 %
2,8 %

TCH/AFS
(EVRFR)
10 %
0.028 %
0.022 %
0.022 %
0.005 %


(EVRFR @ -3dB)
21
0.73 %
0.78 %
0.78 %
0.28 %

TCH/AHS7.95
(FER)
  27 %
   23 % 
   23 % 
   23 % 
  20 %


Class Ib (RBER) 
0,85 %
  2,2 % 
  2,3 % 
  2,3 % 
 2,1 %


Class II (RBER)
 1,7 %
  5,1 % 
  5,1 % 
  5,1 % 
 5,1 %


(FER@+3dB)
  14 %
    7 % 
  6,7 % 
    6,7 % 
 6,5 %


Class Ib (RBER@+3dB) 
0,49 %
    1 % 
    1 % 
    1 % 
0,98 %


Class II (RBER@+3dB) 
   1 %
  3,1 % 
  3,1 % 
  3,1 % 
 3,1 %

TCH/AHS7.4
(FER)
  26 %
   18 % 
   18 % 
   18 % 
  16 %


Class Ib (RBER) 
0,69 %
  1,4 % 
  1,4 % 
  1,4 % 
 1,3 %


Class II (RBER)
 1,9 %
  5,4 % 
  5,5 % 
  5,5 % 
 5,4 %


(FER@+3dB)
  13 %
    5,2 % 
  4,9 % 
    4,9 % 
 4,8 %


Class Ib (RBER@+3dB) 
0,39 %
 0,51 % 
  0,51 % 
 0,51 % 
0,47 %


Class II (RBER@+3dB) 
 1,2 %
  3,3 % 
  3,3 % 
  3,3 % 
 3,3 %

TCH/AHS6.7
(FER)
  23 %
   12 % 
   12 % 
   12 % 
 9,9 %


Class Ib (RBER) 
0,71 %
  1,2 % 
  1,2 % 
  1,2 % 
   1 %


Class II (RBER)
 2,3 %
    6 % 
    6 % 
    6 % 
   6 %


(FER@+3dB)
  11 %
  2,7 % 
  2,5 % 
  2,5 % 
 2,5 %


Class Ib (RBER@+3dB) 
0,39 %
 0,39 % 
 0,38 % 
 0,38 % 
0,37 %


Class II (RBER@+3dB) 
 1,4 %
  3,5 % 
  3,5 % 
  3,5 % 
 3,5 %

TCH/AHS5.9
(FER)
  21 %
 7,8 %
7,7 %
7,7 %
 6,4 %


Class Ib (RBER) 
0,55 %
0,59 %
0,6 %
0,6 %
0,48 %


Class II (RBER)
 2,6 %
 6,3 %
6,4 %
6,4 %
 6,3 %

TCH/AHS5.15
(FER)
 17 %
 3,8 %
 3,8 %
 3,8 %
 3,1 %


Class Ib (RBER) 
0,8 %
0,65 %
0,66 %
0,66 %
0,53 %


Class II (RBER)
3,1 %
 6,7 %
 6,8 %
 6,8 %
 6,6 %

TCH/AHS4.75
(FER)
 15 %
 2,2 %
 2,1 %
 2,1 %
 1,8 %


Class Ib (RBER) 
0,6 %
0,25 %
0,25 %
0,25 %
0,19 %


Class II (RBER)
3,6 %
 6,9 %
   7 %
   7 %
 6,8 %

TCH/AHS-INB
(FER)
2,8 %
0,76 %
0,71 %
0,71 %
0,6 %


(FER@-3dB)
5,9 %
2,2 %
2,2 %
2,2 %
1,8 %

TCH/AHS
(EVSIDUR)
15 %
3,1 %
3,1 %
3,1 %
3,5 %

(EVSIDUR@-3dB)
28 %
15 %
15 %
15 %
14 %

TCH/AHS
(EVRFR)
11 %
0.55 %
0.53 %
0.53 %
0.52 %

(EVRFR @ -3dB)
22 %
4.3 %
4.5 %
4.5 %
3.8 %

NOTE 1:
The specification for SDCCH applies also for BCCH, AGCH, PCH, SACCH. The actual performance of SACCH, particularly for the C/I TU3 (no FH) and TU 1.5 (no FH) cases should be better.

NOTE 2:
Definitions:


FER:

Frame erasure rate (frames marked with BFI=1)


FER@-3dB: 
Frame erasure rate for an input signal level 3 dB below  the reference interference level


FER@+3dB: 
Frame erasure rate for an input signal level 3 dB above  the reference interference level


UFR:

Unreliable frame rate (frames marked with (BFI or UFI)=1)


EVSIDR:
Erased Valid SID frame rate (frames marked with (SID=0) or (SID=1) or ((BFI or UFI)=1) if a valid SID frame was transmitted)


EVSIDUR:
Erased Valid SID_UPDATE frame rate associated to an adaptive speech traffic channel


EVSIDUR@-3dB:
Erased Valid SID_UPDATE frame rate associated to an adaptive speech traffic channel for an input signal level 3 dB below the reference interference level


ESIDR:
Erased SID frame rate (frames marked with SID=0 if a valid SID frame was transmitted)


EVRFR: 
Erased Valid RATSCCH frame rate associated to an adaptive speech traffic channel This relates to the erasure of the RATSCCH message due to the failure to detect the RATSCCH identifier or due to a CRC failure.


EVRFR@-3dB: 
Erased Valid RATSCCH frame rate associated to an adaptive speech traffic channel for an input signal level 3 dB below the reference interference level.


BER:

Bit error rate


RBER, BFI=0:
Residual bit error rate (defined as the ratio of the number of errors detected over the frames defined as "good" to the number of transmitted bits in the "good" frames).


RBER@-3dB:
Residual bit error rate for an input signal level 3 dB below the reference interference level


RBER@+3dB:
Residual bit error rate for an input signal level 3 dB above the reference interference level


RBER, (BFI or UFI)=0:
Residual bit error rate (defined as the ratio of the number of errors detected over the frames defined as "reliable" to the number of transmitted bits in the "reliable" frames).


RBER, SID=2 and (BFI or UFI)=0:
Residual bit error rate of those bits in class I which do not belong to the SID codeword (defined as the ratio of the number of errors detected over the frames that are defined as "valid SID frames" to the number of transmitted bits in these frames, under the condition that a valid SID frame was sent).


RBER, SID=1 or SID=2:
Residual bit error rate of those bits in class I which do not belong to the SID codeword (defined as the ratio of the number of errors detected over the frames that are defined as "valid SID frames" or as "invalid SID frames" to the number of transmitted bits in these frames, under the condition that a valid SID frame was sent).


TCH/AxS-INB FER: The frame error rate for the in-band channel. Valid for both Mode Indication and Mode Command/Mode Request. When testing all four code words shall be used an equal amount of time and the mode of both in-band channels (Mode Indication and Mode Command/Mode Request) shall be changed to a neighbouring mode not more often than every 22 speech frames (440 ms).

NOTE 3:
1 (  ( 1.6. The value of  can be different for each channel condition but must remain the same for FER and class Ib RBER measurements for the same channel condition.

NOTE 4:
FER for CCHs takes into account frames which are signalled as being erroneous (by the FIRE code, parity bits, or other means) or where the stealing flags are wrongly interpreted.

NOTE 5:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz. The TU3 (ideal FH) and TU1.5 (ideal FH), sufficient decorrelation cannot easily be achieved. These performance requirements are given for information purposes and need not be tested.

NOTE 6:
For AMR, the complete conformance should not be restricted to the channels identified with (*).

Table 2a: Interference ratio at reference performance for GMSK modulated signals

GSM 900 and GSM 850

Type of
Propagation conditions

channel
TU3

(no FH)
TU3

(ideal FH)
TU50

(no FH)
TU50

(ideal FH)
RA250

(no FH)

PDTCH/CS-1
dB
13
9
10
9
9

PDTCH/CS-2
dB
15
13
14
13
13

PDTCH/CS-3
dB
16
15
16
15
16

PDTCH/CS-4
dB
21
23
24
24
*

USF/CS-1
dB
19
10
12
10
10

USF/CS-2 to 4
dB
18
9
10
9
8

PRACH/11 bits1)
dB
8
8
8
8
10

PRACH/8 bits1)
dB
8
8
8
8
9

GSM 850, MXM 850 and GSM 900

Type of
Propagation conditions

channel
TU3

(no FH)
TU3

(ideal FH)
TU50

(no FH)
TU50

(ideal FH)
RA250

(no FH)

PDTCH/MCS-1
dB
13
9.5
10.5
9.5
10

PDTCH/MCS-2
dB
15
12
12.5
12
12

PDTCH/MCS-3
dB
16.5
16.5
17
17
19

PDTCH/MCS-4
dB
19
21.5
22
22
*

USF/MCS-1 to 4
dB
18
10
11
9.5
9.5

PRACH/11 bits2), 3)
dB
8
8
8
8
10

PRACH/8 bits1)
dB
8
8
8
8
9

DCS 1 800 & PCS 1 900

Type of
Propagation conditions

channel
TU1,5

(no FH)
TU1,5

(ideal FH)
TU50

(no FH)
TU50

(ideal FH)
RA130

(no FH)

PDTCH/CS-1
dB
13
9
9
9
9

PDTCH/CS-2
dB
15
13
13
13
13

PDTCH/CS-3
dB
16
15
16
16
16

PDTCH/CS-4
dB
21
23
27
27
*

USF/CS-1
dB
19
10
10
10
10

USF/CS-2 to 4
dB
18
9
9
9
7

PRACH/11 bits1)
dB
9
9
9
9
10

PRACH/8 bits1)
dB
8
8
8
8
9

DCS 1800, PCS 1 900 and MXM 1900

Type of
Propagation conditions

channel
TU1,5

(no FH)
TU1,5

(ideal FH)
TU50

(no FH)
TU50

(ideal FH)
RA130

(no FH)

PDTCH/MCS-1
dB
13
9.5
10
9.5
10

PDTCH/MCS-2
dB
15
12
12
12
12

PDTCH/MCS-3
dB
16.5
16.5
17
18
19

PDTCH/MCS-4
dB
19
21.5
23
23
*

USF/MCS-1 to 4
dB
18
10
9.5
9.5
9.5

PRACH/11 bits2), 3)
dB
9
9
9
9
10

PRACH/8 bits1)
dB
8
8
8
8
9

Performance is specified at 30% BLER for those cases identified with mark **.

NOTE 1:
The specification for PDTCH/CS-1 applies also for PACCH, PBCCH, PAGCH, PPCH, PTCCH/D, PNCH.
NOTE 2:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz. The TU3 (ideal FH) and TU1.5 (ideal FH), sufficient decorrelation cannot easily be achieved. These performance requirements are given for information purposes and need not be tested.
NOTE 3: PDTCH/CS-4 and PDTCH/MCS-x cannot meet the reference performance for some propagation conditions (*).

NOTE 4:
Identification of the correct Training sequence is required. Cases identified by 1) include one training sequence and cases identified by 2) include 3 training sequences according to 3GPP TS 05.02. The specification identified by 3) also applies to CPRACH.


***   Next modified section   ***

F.1
Introduction

An Antenna Feeder Loss Compensator (AFLC) is physically connected between the MS and the antenna in a vehicle mounted installation. It amplifies the signal received in the downlink direction and the signal transmitted in the uplink direction, with a gain nominally equal to the loss of the feeder cable. Unless otherwise stated, the requirements defined in this specification apply to the full range of environmental conditions specified for the AFLC (see annex D2 of 3GPP TS 05.05).

This specification details the minimum radio frequency performance of GSM AFLC devices. The environmental conditions for the AFLC are specified in annex D.2 of 3GPP TS 05.05. It also includes informative guidelines on the use and design of the AFLC.

The following requirements apply to AFLC devices intended for use in the GSM 400, GSM 900 and DCS 1 800 frequency bands. For GSM 900, the requirements apply to an AFLC intended for use with a GSM 400 and GSM 900 class 4 MS. For DCS 1 800, the requirements apply to an AFLC intended for use with a DCS 1 800 class 1 MS. For compatibility reasons, a GSM 900 AFLC is required to support the Extended GSM band.

The requirements apply to the AFLC, including all associated feeder and connecting cables. A 50 ohm measurement impedance is assumed.

When referred to in this specification:

-
the maximum rated output power for a GSM 400 and GSM 900 AFLC is +33 dBm and for a DCS 1 800 AFLC is +30 dBm;

-
a GSM input signal, is a GMSK signal modulated with random data, which meets the performance requirements of 3GPP TS 05.05, for an MS of equivalent output power. The power level specified for the GSM input signal, is the power averaged over the useful part of the burst.


***   Next modified section   ***

F.2.7
Spurious emissions

With a GSM input signal corresponding to an MS transmitting at +39 dBm for a GSM 900 AFLC and at +36 dBm for a DCS 1 800 AFLC, the peak power of any single spurious emission measured in a bandwidth according to table F.4, shall be no greater than ‑36 dBm in the relevant transmit band.

Table F.4: Transmit band spurious emissions measurement conditions

Band
Frequency
Measurement bandwidth


offset from test signal freq.


relevant transmit band
( 1,8 MHz 
30 kHz

and < 2 MHz offset from band edge
( 6,0 MHz
100 kHz

Outside of this transmit band, the power measured in the bandwidths according to table F.5 below, shall be no greater than:

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

‑
1 (W (‑30 dBm) in the frequency band 1 ‑ 12,75 GHz

Table F.5: Out of band spurious emissions measurement conditions

Band
Frequency offset
Measurement Bandwidth

100 kHz ‑ 50 MHz
‑
10 kHz

50 MHz ‑500 MHz
‑
100 kHz

above 500 MHz but excluding the transmit band
(offset from edge of the transmit band)







(   2 MHz
30 kHz


(   5 MHz
100 kHz


(  10 MHz
300 kHz


(  20 MHz
1 MHz


(  30 MHz
3 MHz

In the band 935 ‑ 960 MHz, the power measured in any 100 kHz band shall be no more than ‑79 dBm, in the band 925 ‑ 935, 460.4 – 467.6 MHz and 488.8 – 496 MHz, shall be no more than ‑67 dBm and in the band 1 805 ‑ 1 880 MHz, shall be no more than ‑71 dBm.

With no input signal and the MS input port terminated and unterminated, the peak power of any single spurious emission measured in a 100 kHz bandwidth shall be no greater than:

‑
2 nW (‑57 dBm) in the frequency bands 9 kHz ‑ 880 MHz, 915 ‑ 1 000 MHz;

‑
1,25 nW (‑59 dBm) in the frequency band 880 ‑ 915 MHz;

‑
5 nW (‑53 dBm) in the frequency band 1 710 ‑ 1 785 MH;

‑
20 nW (‑47 dBm) in the frequency bands 1 000 ‑ 1 710 MHz, 1 785 ‑ 12 750 MHz. 


***   Next modified section   ***

F.4
Guidelines (informative)

The specifications of the AFLC, have been developed to ensure that a generic AFLC causes minimal degradation of the parametric performance of the MS, to which it is connected.

The following should be clearly marked on the AFLC:

‑
The intended band(s) of operation.

‑
The power class of the MS, to which it designed to be connected.

When installed correctly the AFLC can provide enhancement of the MS to BTS link in vehicular installations. However, it is not guaranteed that an AFLC, which meets the requirements of this specification, will provide a performance improvement for all of the different GSM MS implementations and installations.

Some MS implementations significantly exceed the performance requirements of 3GPP TS 05.05, e.g. with respect to reference sensitivity performance. A purely passive feeder of low loss cable, may provide the best performance for some implementations. The benefits of installing an AFLC in a vehicular application, can only be assessed on a case by case basis.

When used, the AFLC should only be installed in the type approved configuration, with the minimum amount of additional cabling.

When designing an AFLC to be used with a GSM MS, the best downlink performance will be obtained if the low noise amplifier is situated as closely as possible to the output of the antenna.
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