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5
Receiver 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 requirements into 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 formula E = P + 20logF(MHz) + 77,2):

assuming F = 460 MHz

:
E (dBµV/m) = P (dBm) + 130,5
for GSM 400;

assuming F = 859 MHz

:
E (dBµV/m) = P (dBm) + 135,9
for GSM 850;

assuming F = 770 MHz

:
E (dBµV/m) = P (dBm) + 134,9
for GSM 700;

assuming F = 925 MHz

:
E (dBµV/m) = P (dBm) + 136,5
for GSM 900;

assuming F = 1 795 MHz
:
E (dBµV/m) = P (dBm) + 142,3
for DCS 1 800;

assuming F = 1 920 MHz
:
E (dBuV/m) = P (dBm) + 142,9
for 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 calculated 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
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 DCS 1800 and PCS 1900 class 1 and class 2 MSs a useful signal, modulated with the relevant supported modulation (GMSK or 8-PSK), at frequency fo, 5 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;

· for all other cases a useful signal, modulated with the relevant supported modulation (GMSK or 8-PSK), at frequency fo, 3 dB above the reference sensitivity level or input level for reference performance, whichever applicable, as specified in subclause 6.2;
‑
a continuous, static sine wave signal at a level as in the table below and at a frequency (f) which is an integer multiple of 200 kHz. For GSM 700 normal BTS, GSM 850 normal BTS, MXM 850 normal BTS and MXM 1900 normal BTS at 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

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.

5.2
AM suppression characteristics

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 DCS 1800 and PCS 1900 class 1 and class 2 MSs a useful signal, modulated with the relevant supported modulation (GMSK or 8-PSK), at frequency fo, 5 dB above the reference sensitivity level or input level for reference performance, whichever applicable, as specified in subclause 6.2.

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

NOTE:
When testing this requirement, a notch filter may be necessary to ensure that the co‑channel performance of the receiver is not compromised.




Micro and pico‑BTS


MS
BTS
M1
M2
M3
P1


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

GSM 400
-31
-31
*
*
*
*

GSM 900
-31
-31
-34
-29
-24
-21

GSM 850
-31
-31
-34
-29
-24
-21

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

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

DCS 1 800
-31
-35
-33
-28
-23
-26

PCS 1 900
-31
-35
-33
-28
-23
-26

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


NOTE:
*
These BTS types are not defined.

5.3
Intermodulation characteristics

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 DCS 1800 and PCS 1900 class 1 and class 2 MSs a useful signal at frequency fo, 5 dB above the reference sensitivity level or input level for reference performance, whichever applicable, as specified in subclause 6.2;
· for all other cases a useful signal at frequency fo, 3 dB above the reference sensitivity level or input level for reference performance, whichever applicable, as specified in subclause 6.2;
‑
a continuous, static sine wave signal at frequency f1 and a level of 70 dBµV (emf) (i.e. ‑43 dBm):

‑
for GSM 400 small MSs and GSM 900 small MSs and GSM 850 small MSs and GSM 700 small MSs, DCS 1 800 and PCS 1 900 MS and DCS 1 800, PCS 1 900 and MXM 1900 BTS this value is relaxed to 64 dBµV (emf) (i.e. ‑49 dBm);

‑
for the DCS 1 800 class 3 MS this value is relaxed to 68 dBµV (emf) (i.e. ‑45 dBm);

‑
any 148‑bits subsequence of the 511‑bits pseudo‑random sequence, defined in CCITT Recommendation O.153 fascicle IV.4 GMSK modulating a signal at frequency f2, and a level of 70 dBµV (emf) (i.e. ‑43 dBm):

‑
for GSM 400 small MSs and GSM 900 small MSs and GSM 850 small MSs and GSM 700 small MSs, DCS 1 800 and PCS 1 900 MS and DCS 1 800, PCS 1 900 and MXM 1900 BTS this value is relaxed to 64 dBµV (emf) (i.e. ‑49 dBm);

‑
for the DCS 1 800 class 3 MS this value is relaxed to 68 dBµV (emf) (i.e. ‑45 dBm);

such that f0 = 2f1 ‑ f2 and |f2‑f1 | = 800 kHz.

NOTE:
For subclauses 5.2 and 5.3 instead of any 148‑bits subsequence of the 511‑bits pseudo‑random sequence, defined in CCITT Recommendation O.153 fascicle IV.4, it is also allowed to use a more random pseudo‑random sequence.

5.4
Spurious emissions

The spurious emissions for a BTS receiver, measured in the conditions specified in subclause 4.3.1, shall be no more than:

‑
2 nW (‑57 dBm) in the frequency band 9 kHz to 1 GHz;

‑
20 nW (‑47 dBm) in the frequency band 1 GHz to 12.75 GHz.

NOTE:
For radiated spurious emissions for the 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.

6
Transmitter/receiver performance

In order to assess the error rate performance that is described in this clause it is required for a mobile equipment to have a "loop back" facility by which the equipment transmits back the same information that it decoded, in the same mode. This facility is specified in 3GPP TS 44.014.

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

In this clause power levels are given also in terms of field strength, assuming a 0 dBi gain antenna, to apply for the test of MS with integral antennas.

The requirements specified in this clause shall be met by a MS in CTS mode. In particular the requirement of subclause 6.6 on frequency hopping performance shall be met by a MS performing CTS frequency hopping (as specified in GSM 05.02 subclause 6.2).

6.1
Nominal Error Rates (NER)

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

6.1.1
GMSK modulation

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

‑
static channel:
BER £ 10‑4;

‑
EQ50 channel:
BER £ 3 %;

except for GSM 400, where the following limits applies:

‑
static channel:
BER ( 10‑4;

‑
EQ100 channel:
BER ( 3 %;

and for GSM 700, where the following limits applies:

‑
static channel:
BER ( 10‑4;

‑
EQ60 channel:
BER ( 3 %.

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

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

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

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

Furthermore, for static conditions, a bit error rate of 10‑3 shall be maintained up to ‑15 dBm for GSM 400, GSM 900, GSM 850, GSM 700 MS and GSM 400, GSM 900, GSM 850, MXM 850 BTS, ‑23 dBm for DCS 1 800, PCS 1 900 MS and DCS 1 800, PCS 1 900, MXM 1900 BTS.

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

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

6.1.2
8-PSK modulation

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

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

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

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

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

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

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

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

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

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

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

In addition, when the frequency of the input 8-PSK modulated signal is randomly offset, on a burst-by-burst basis, by the maximum frequency error specified in GSM 05.10 [7] (for MS the pico-BTS frequency error in subclause 5.1 applies, and for BTS the MS frequency error in subclause 6.1 applies), the performance shall fulfil the following limits for Static channel:

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

-
GSM 400, MXM 850, GSM 850, GSM 700 and GSM 900 normal BTS: BER ( 10-4 for levels (-84 dBm;
-
DCS 1800, PCS 1900 and MXM 1900 normal BTS: BER ( 10-4 for levels (-84 dBm;

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

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

For each burst, the sign of the frequency offset is chosen according to a 511-bit pseudo-random sequence, defined in ITU-T Recommendation O.153 [10]. This is also valid for consecutive timeslots in a multislot MS.

For other equipment the low signal level limit shall be adjusted according to correction table in subclause 6.2.

6.2
Reference sensitivity level

The reference sensitivity performance in terms of frame erasure, bit error, or residual bit error rates (whichever appropriate) is specified in table 1, according to the type of channel and the propagation condition. . The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 1, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.

NOTE:
For conformance testing purposes using requirements at double speed is considered sufficient to verify MS behaviour at realistic speeds. This applies for packet channels and reference interference performance as well.

The actual sensitivity level is defined as the input level for which this performance is met. The actual sensitivity level shall be less than a specified limit, called the reference sensitivity level. The reference sensitivity level shall be:

GSM 400 MS

‑
for GSM 400 small MS
‑102 dBm

‑
for other GSM 400 MS
‑104 dBm

GSM 900 MS

‑
for GSM 900 small MS
‑102 dBm

‑
for other GSM 900 MS
‑104 dBm

GSM 850 MS

‑
for GSM 850 small MS
‑102 dBm

‑
for other GSM 850 MS
‑104 dBm

GSM 700 MS

‑
for GSM 700 small MS
‑102 dBm

‑
for other GSM 700 MS
‑104 dBm

DCS 1 800 MS





‑
for DCS 1 800 class 1, 2 and 3 MS
‑102 dBm





PCS 1 900 MS



-
for PCS 1 900 class 1 or class 2 MS
‑102 dBm



-
for other PCS 1 900 MS
‑104 dBm

GSM 400 BTS

‑
for normal BTS
‑104 dBm

GSM 900 BTS, GSM 700 BTS, GSM 850 BTS and MXM 850

‑
for normal BTS
‑104 dBm

‑
for micro BTS M1
‑97 dBm

‑
for micro BTS M2
‑92 dBm

‑
for micro BTS M3
‑87 dBm

‑
for pico BTS P1
‑88 dBm

DCS 1 800 BTS

‑
for normal BTS
‑104 dBm

‑
for micro BTS M1
‑102 dBm

‑
for micro BTS M2
‑97 dBm

‑
for micro BTS M3
‑92 dBm

‑
for pico BTS P1
‑95 dBm

PCS 1 900 BTS and MXM 1900

‑
for normal BTS
‑104 dBm

‑
for micro BTS M1
‑102 dBm

‑
for micro BTS M2
‑97 dBm

‑
for micro BTS M3
‑92 dBm

‑
for pico BTS P1
‑95 dBm


For Enhanced circuit-switched channels (ECSD), the minimum input signal level for which the reference performance shall be met is specified in table 1d and 1e, according to the modulation, type of channel and the propagation condition. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 1d and 1e, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.

The reference performance shall be:

‑
for data channels (E-TCH/F), transparent services (T)
:
BER £ 0,1%

‑
for data channels (E-TCH/F), non-transparent services (NT))
:
BLER £ 10%

‑
for fast associated control channel (E-FACCH)
:
FER £ 5%

where BLER refers to radio block (data block of 20 ms length, corresponding to 1368 coded bits, to be interleaved over a number of burst according to 05.03).

The levels are given for normal BTS and MS separately. For other equipment, the levels shall be corrected by the values below in the table for packet switched channels.

For packet switched channels, the minimum input signal level for which the reference performance shall be met is specified in table 1a for GMSK modulated input signals, and tables 1b and 1c for 8-PSK modulated input signals respectively, according to the type of channel and the propagation condition. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 1a, 1b and 1c, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60. The levels are given for normal BTS for GMSK modulated signals. For 8-PSK modulated signals, the required levels are given for normal BTS and MS separately. The levels shall be corrected by the following values: 


MS, GMSK modulated signals






‑
for DCS 1 800 class 1, 2 and 3 MS
+2 dB

‑
for GSM 400 small MS, GSM 900 small MS GSM 850 small MS and GSM 700 small MS
+2 dB

‑
for other GSM 400, GSM 900 MS and GSM 850 MS and GSM 700 MS
0 dB


for PCS 1900 class 1 or class 2 MS
+2 dB


for other PCS 1900 MS
0 dB






MS, 8-PSK modulated signals


‑
for GSM 400, GSM 900, GSM 850 and GSM 700 small MS
0 dB

‑
for other GSM 400, GSM 900, GSM 850 and GSM 700 MS
-2 dB

‑
for DCS 1 800 and PCS 1900 class 1 or class 2 MS
0 dB

‑
for other DCS 1 800 and PCS 1900 MS
-2 dB






BTS


‑
for normal BTS
0 dB 

‑
for GSM 900, GSM 850, MXM 850 and GSM 700 micro BTS M1
+7 dB

‑
for GSM 900, GSM 850, MXM 850 and GSM 700 micro BTS M2
+12 dB

‑
for GSM 900, GSM 850, MXM 850 and GSM 700 micro BTS M3
+17 dB

‑
for GSM 900, GSM 850, MXM 850 and GSM 700 pico BTS P1
+16 dB

‑
for DCS 1 800, PCS 1900 and MXM 1900 micro BTS M1
+2 dB

‑
for DCS 1 800, PCS 1900 and MXM 1900  micro BTS M2
+7 dB

‑
for DCS 1 800, PCS 1900 and MXM 1900  micro BTS M3
+12 dB



‑
for DCS 1 800, PCS 1900 and MXM 1900  pico BTS P1
+9 dB






The reference performance shall be:

‑
for packet data channels (PDCH)
BLER £ 10%

‑
for uplink state flags (USF)
BLER £ 1%

‑
for packet random access channels (PRACH),
BLER £ 15%

where BLER is the Block Error Rate, referring to all erroneously decoded data blocks including any headers, stealing flags, parity bits as well as any implicit information in the training sequence. For PDCH the BLER refers to RLC blocks, and hence there can be up to two block errors per 20ms radio block for EGPRS MCS7, MCS8 and MCS9. For USF, the BLER only refers to the USF value. 

For 8-PSK modulated PDCH channels, the performance requirements for some coding schemes and propagation conditions are specified at higher BLER. Where applicable, the BLER value noted in table 1b and 1c applies.

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

-
for BTS if the received level on either of the two adjacent timeslots to the wanted exceed the wanted timeslot reference sensitivity level by more than 50 dB;

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

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

The interfering adjacent time slots shall be static with valid GSM GMSK signals in all cases. The reference sensitivity levels, specified above for circuit-switched, GMSK-modulated channels, apply to 8-PSK as well.

The requirements for micro-BTS for 8-PSK modulated input signals in the tables above, assume the same maximum output power in GMSK and 8-PSK. For other maximum output power levels, the sensitivity is adjusted accordingly.

The pico-BTS 900 MHz, 1800 MHz, 1900 MHz and 850 MHz shall meet the reference sensitivity performance specified for the static channel.  The only other channel that is specified is the TI5 propagation condition and this need only be tested for the no FH case. The performance requirement for GSM 900, GSM 850, GSM 700, DCS 1 800, PCS 1900, MXM 850 and MXM 1900 pico-BTS with the TI5 propagation condition is the same as the TU50 performance requirement for GSM 900. The level of input signal at which this requirement shall be met is 3dB above the level specified above in this sub-clause (in combination with Table 1a and 1b for packet service) , for GMSK modulated signals, and 3 dB for 8-PSK modulated signals.
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