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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 3GPP TS 51.010 and 3GPP TS 51.021.

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

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

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.

1.1
References

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

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

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "3GPP TR 21.905: Technical Specification Group Services and System Aspects; Vocabulary for 3GPP Specifications ".

[2]
GSM 02.06: "Digital cellular telecommunications system (Phase 2+); Types of Mobile Stations (MS)".

[3]

[3a]
3GPP TS 43.059: " Functional Stage 2 description of Location Services in GERAN ".

[4]
3GPP TS 45.001: "Digital cellular telecommunications system (Phase 2+); Physical layer on the radio path General description".

[5]
3GPP TS 45.004: "Digital cellular telecommunications system (Phase 2+); Modulation".

[6]
3GPP TS 45.008: "Digital cellular telecommunications system (Phase 2+); Radio subsystem link control".

[7]
3GPP TS 45.010: "Digital cellular telecommunications system (Phase 2+); Radio subsystem synchronization".

[8]
3GPP TS 51.010: "Digital cellular telecommunications system (Phase 2+); Mobile Station (MS) conformity specification".

[9]
3GPP TS 51.011: "Digital cellular telecommunications system (Phase 2+); Specification of the Subscriber Identity Module ‑ Mobile Equipment (SIM ‑ ME) interface".

[10]
ITU‑T Recommendation O.153: "Basic parameters for the measurement of error performance at bit rates below the primary rate".

[11]
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".

[12]
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".

[13]
3GPP TS 44.014: "Digital cellular telecommunications system (Phase 2+); Individual equipment type requirements and interworking; Special conformance testing functions".

[14]
FCC Title 47 CFR Part 24: "Personal Communication Services", Subpart E "Broadband services".

[15]
3GPP TS 43.052: "Digital cellular telecommunications system (Phase 2+); GSM Cordless Telephony System (CTS); Lower layers of the CTS radio interface; Stage 2".

[16]
ITU‑T Recommendation O.151 (1992): "Error performance measuring equipment operating at the primary rate and above".

[17]
TIA/EIA-136-C:  “TDMA Third Generation Wireless”

1.2
Abbreviations

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


***   Next modified section   ***

4.2
Output RF spectrum

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

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), b) and c) 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 45.050.

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 and GSM 700 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.

Note: 
GSM 700 MS 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
( 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.

Note: 
GSM 700 BTS 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.

a3)
GSM 900 and GSM 850 and MXM 850 and GSM 700 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.

Note: 
GSM 700 micro-BTS 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.

a4)
GSM 900 and GSM 850 and MXM 850 and GSM 700 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.

Note: 
GSM 700 pico-BTS 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.

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 & 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 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 & 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 & GSM 700
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   ***

4.3.1
Principle of the specification

In this subclause, the spurious transmissions (whether modulated or unmodulated) and the switching transients are specified together by measuring the peak power in a given bandwidth at various frequencies. The bandwidth is 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 5102x 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)

Band
Frequency offset
Measurement bandwidth


(offset from carrier)


relevant transmit
( 1,8 MHz
30 kHz

band
( 6 MHz
100 kHz

b)

Band
Frequency offset
Measurement bandwidth

100 kHz to 50 MHz
‑
10 kHz

50 MHz to 500 MHz outside the

relevant transmit band
(offset from edge of the

relevant transmit band)



( 2 MHz
30 kHz


( 5 MHz
100 kHz

above 500 MHz outside the
(offset from edge of the


relevant transmit band
relevant transmit band)



( 2 MHz
30 kHz


( 5 MHz
100 kHz


( 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 emissions for 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.


***   Next modified section   ***

4.4
Radio frequency tolerance

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


***   Next modified section   ***

4.5.2
Mobile Station

The output power can be reduced by steps of 2 dB as listed 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 is the greater for GSM 400, GSM 900, GSM 850 and GSM 700, except for the time slot preceding the active slot, for which the allowed level is ‑59 dBc or ‑36 dBm whichever is the greater;

‑
‑48 dBc or ‑48 dBm, whichever is the 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.

4.6 Modulation accuracy

4.6.1
GMSK modulation

When transmitting a burst, the phase accuracy of the signal, relative to the theoretical modulated 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 trajectory 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 trajectory 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 a time 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 a receive 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:
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where T is the 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 O.151 (1992) [16].

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:

-
the measured 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 %

-
after 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.

4.6.2.3
Peak EVM

The peak value of EVM is the 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 timeslots 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 MS and < 11 % for BTS under normal and extreme conditions. For BTS, the effect of any combining equipment is excluded.
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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 3GPP TS 45.002 subclause 6.2).
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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 3GPP TS 45.010 [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.
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6.4
Erroneous frame indication performance

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

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

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

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

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

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

g) For an MS allocated a USF on a PDCH with a random RF input or a valid PDCH signal with a random USF not equal to the allocated USF, the overall reception shall be such that the MS shall detect the allocated USF in less than 1% of the radio blocks, for GMSK modulated signals and 1 % for 8-PSK modulated signals. This requirement shall be met for all input levels up to –40 dBm for GMSK modulated signal, and up to -40 dBm for 8-PSK modulated signals.

h)
The FER on an SACCH associated to an adaptive speech traffic channel (TCH/AFS or TCH/AHS) received at 3 dB below the reference co-channel interference level shall be less than [40%] tested under TU 3 / TU 1.5 propagation conditions.

i)
On a speech TCH (TCH/AFS or TCH/AHS), a RATSCCH message, respectively a RATSCCH marker, shall be detected if more than 72% of the bits of the RATSCCH identification field (defined in 3GPP TS 45.003) are matched by the corresponding gross bits of the received frame. If the corresponding bits of the received frame match less than 68% of the identification field, the frame shall not be classified as RATSCCH message, respectively RATSCCH marker.
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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 45.002. The specification marked by 3) also applies to CPRACH.
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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 45.002. The specification identified by 3) also applies to CPRACH.
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Annex E (normative):
Repeater characteristics (GSM 400, GSM 900 and DCS 1800)

E.1
Introduction

A repeater receives amplifies and transmits simultaneously both the radiated RF carrier in the downlink direction (from the base station to the mobile area) and in the uplink direction (from the mobile to the base station).

This annex details the minimum radio frequency performance of GSM/DCS 1 800 repeaters. The environmental conditions for repeaters are specified in annex D.3, of 3GPP TS 45.005. Further application dependant requirements on repeaters need to be considered by operators before they are deployed. These network planning aspects of repeaters are covered in 3GPP TS 43.030.

The following requirements apply to the uplink and downlink directions.

In clauses 2 and 3 the maximum output power per carrier is the value declared by the manufacturer.

BTS and MS transmit bands are as defined in clause 2 of 3GPP TS 45.005.
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E.4
Out of band gain

The following requirements apply at all frequencies from 9 kHz to 12.75 GHz excluding the relevant transmit bands.

The net out of band gain in both directions through the repeater shall be less than +50 dB at 400 kHz. +40 dB at 600 kHz, +35 dB at 1 MHz and +25 dB at 5 MHz offset and greater from the edges of the BTS and MS transmit bands.

In special circumstances additional filtering may be required out of band and reference should be made to 3GPP TS 43.030.
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F.2.5
Frequency error

The increase in frequency error of a GSM input signal, which meets the frequency accuracy requirements of 3GPP TS 45.010, shall be no greater than 0,05 ppm.
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Annex H (normative):
Requirements on Location Measurement Unit

Location Services utilizes Location Measurement Units (LMU) to support its positioning mechanisms. An LMU is additional measurement hardware in the GSM network. Time Of Arrival (TOA) positioning mechanism requires LMUs to make accurate measurement of the TOA of the access bursts emitted by the MS. Enhanced Observed Time Difference positioning mechanism requires LMUs in unsynchronized networks to measure the time difference of BTS signals received.

Section H.1 and its subsections specify LMU requirements to support the Time Of Arrival positioning mechanism. 

Section H.2 and its subsections specifiy LMU requirements to support the Enhanced Observed Time Difference positioning mechanism.

An LMU may contain a control mobile station to communicate with the network. In that case, the requirements for a normal mobile station shall apply to this control mobile station.

H.1
TOA LMU Requirements

A TOA Location Measurement Unit (LMU) is a unit for making accurate Time-of-Arrival (TOA) measurements. Specifically, the LMU shall be capable of measuring the Time-of-Arrival of access bursts that are transmitted from a mobile station on request. The measurement results are used by the system for determining the location of the mobile station as described in 3GPP TS 43.059. This section defines the requirements for the receiver of an LMU deployed in the GSM system. Requirements are defined for the Time-of-Arrival measurement accuracy of the LMU. 

In addition, an LMU shall be capable of performing Radio Interface Timing (RIT) measurements, comprising Absolute Time Differences (ATD), as described in 3GPP TS 43.059.

H.1.1
Void

H.1.2
LMU characteristics

In this clause, the requirements are given in terms of power levels at the antenna connector of an LMU. Equipment with an integral antenna may be taken into account in a similar manner as described in Chapter 5 of 3GPP TS 45.005.

H.1.2.1
Blocking characteristics

This subclause defines receiver blocking requirements. The reference sensitivity performance as specified in Table H.1.2 shall be met when the following signals are simultaneously input to the LMU.

-
A carrier signal as described in H.1.3.1 at frequency f0, 9 dB above the reference sensitivity level as specified in Table H.1.1.

-
A continuous static sine wave signal as described in Section 5.1 of 3GPP TS 45.005. The requirements for normal "BTS" shall be used, however the signal strength shall be 6 dB higher than the requirements for "normal BTS".

The exceptions listed in Section 5.1 of 3GPP TS 45.005 apply also for the LMU requirements.

H.1.2.2
AM suppression characteristics

This subclause defines AM suppression requirements. The reference sensitivity performance as specified in Table H.1.2 shall be met when the following signals are simultaneously input to the LMU.

-
A carrier signal as described in H.1.3.1 at frequency f0, 9 dB above the reference sensitivity level as specified in Table H.1.1.

-
A single frequency signal as described in Section 5.2 of 3GPP TS 45.005. The requirements for "normal BTS" shall be used, however the signal strength shall be 6 dB higher than the requirements for "normal BTS".

H.1.2.3
Intermodulation characteristics

This subclause defines intermodulation requirements. The reference sensitivity performance as specified in Table H.1.2 shall be met when the following signals are simultaneously input to the LMU.

-
A carrier signal as described in H.1.3.1 at frequency f0, 9 dB above the reference sensitivity level as specified in Table H.1.1.

-
A continuous static sine wave signal and any 148-bit subsequence of the 511-bits pseudo-random sequence in CCITT O.153. The signal strength shall be 6 dB higher than as described in Section 5.3 of 3GPP TS 45.005. 

H.1.2.4
Spurious emissions

The requirements for a BTS receiver as specified in section 5.4 of 3GPP TS 45.005 shall apply also to the receiver of an LMU.

H.1.3
Time-of-Arrival Measurement Performance

This clause specifies the required Time-of-Arrival (TOA) measurement accuracy of the LMU with and without interference and different channel conditions.  The requirements are given in terms of Time-of-Arrival measurement error (in microseconds) as a function of the carrier and interference input power levels at the antenna connector of the receiver. Equipment with an integral antenna may be taken into account in a similar manner as described in Chapter 5 of 3GPP TS 45.005.

The power level, under multipath fading conditions, is the mean power of the sum of the individual paths.

H.1.3.1
Sensitivity Performance

With the following configuration and propagation conditions, the LMU shall meet the requirements for 90% RMS TOA error (RMS90) defined in Table H.1.2.

-
A carrier signal of GMSK modulated random access bursts is fed into the LMU. The duration of the carrier signal is 320 ms. The access bursts occur once every TDMA frame in a 26-frame multiframe, except in frame number 12 and 25.

NOTE:
Since it is an implementation option in the MS whether or not a MS transmits access bursts during SACCH frames (i.e. frame number 12 or 25 in a 26-frame multiframe), this test carrier signal specifies the worst case under which the requirements shall be met. 

-
The access bursts consist of a fixed training sequence according to 3GPP TS 45.002 and a data part. The data part of the access burst is random but constant over one 320 ms measurement trial. The data part of the access burst is made known to the LMU before a measurement starts.

-
The power up and power down ramping for the bursts is in accordance with Annex B of 3GPP TS 45.005.

-
The measurement accuracy of the LMU is defined as the root-mean-square (RMS) value of the most accurate 90% of TOA measurements. As an example, if {x1..xN}is a set of the absolute square Time-of-Arrival measurement errors for N trials, sorted in ascending order, the RMS of 90% is defined as

RMS90 = sqrt( sum(x1..xM)/M ) where M is the largest integer such that M < 0.9 N.


For the test, N > 500 trials is recommended.

-
Measurements shall be performed at two signal strength levels for each of two different propagation conditions. The signal strength level requirement in Table G.2 is expressed relative to the reference sensitivity level defined in Table H.1.1.

-
For each signal strength, the two channel conditions are:

1)
Static 

2)
Rayleigh (the signal fades with a Rayleigh amplitude distribution and perfect decorrelation between the bursts). 

Note: Perfect decorrelation between bursts may be attained using a 100 km/hr mobile velocity for the Rayleigh faded channel.

-
The LMU is informed of the true Time-of-Arrival value - with an uncertainty of 20 bit periods (approx. 70ms ) - prior to the measurement.  This defines a search window of +/-10 bit periods during which the true Time-of-Arrival will occur (per 3GPP TS 44.071 Annex B, paragraph 3.5). The true Time-of-Arrival value shall be uniformly distributed within the search window for each measurement trial. The TOA measurement error is then defined as the difference between this true Time-of-Arrival value minus the measured TOA value at the LMU.

Table H.1.1: Reference Sensitivity Level

Signal strength at antenna connector

GSM 400, GSM 700, GSM 850, GSM 900, DCS 1800, PCS 1900
-123 dBm

Table H.1.2: Sensitivity performance
(RMS90 of Time-of-Arrival error in microseconds)

Carrier signal strength relative to reference sensitivity level
Static 
Rayleigh

0 dB
0.37
0.37

20 dB 
0.18
0.18

H.1.3.2
Interference Performance

In this subclause, requirements are given in terms of the TOA measurement accuracy (in microseconds) for a specified carrier to interference ratio (C/I) at the antenna connector of the receiver. The input carrier signal shall be as defined in subclause H.1.3.1 and shall be set to a level 40 dB above the reference sensitivity level defined in Table H.1.1. The C/I requirements shall be met for an interference signal which is co-channel, adjacent channel (200 kHz offset), and alternate channel (400 kHz offset) to the desired signal as specified in table H.1.3.

The interference signal properties and propagation conditions are defined below.

-
One interfering signal is present which consists of a sequence of GMSK modulated normal bursts.  The training sequence is chosen randomly from the 8 possible normal burst TSC’s defined in 3GPP TS 45.002, but kept fixed during one 320 ms measurement trial.

-
The time offset between the carrier and the interferer signal is uniformly distributed random between 0 and 156.25 bit periods, but fixed during one 320 ms measurement trial. The length of the carrier burst (access burst) is 88 bit periods, the length of one burst period is 156.25 bit periods, and the length of the interferer training sequence is 26 bit periods. The probability that the interference training sequence overlaps with some part of the carrier burst is therefore (88+26)/156.25 = 73%.

-
Each interference condition shall meet the C/I requirements in Table H.1.3 for the following channel conditions:

1)
Static

2)
Rayleigh (the signal and interference fade independently with a Rayleigh amplitude distribution that has perfect decorrelation between bursts). 

NOTE 1:
Perfect decorrelation between bursts may be attained using a 100 km/hr mobile velocity for the Rayleigh faded channel.

-
A search window of 20 bit periods shall be used as defined in section H.1.3.1.

NOTE 2:
In the case of frequency hopping, the interference and carrier signal shall have the same frequency hopping sequence. 

Table H.1.3: Interference performance
(RMS90 of Time-of-Arrival error in microseconds)


90% RMS TOA Error


Interference type
Static 
Rayleigh
Carrier to Interference Level (dB)

Co-channel
0,37
0,37
-9 dB


0,18
0,18
5 dB

Adjacent channel 
(200 kHz)
0,37
0,37
-20 dB


0,18
0,18
-10 dB

Adjacent channel 
(400 kHz)
0,37
0,37
-50 dB


0,18
0,18
-40 dB

H.1.3.3
Multipath Performance

This subclause defines TOA estimation accuracy under multipath conditions. The test setup is per H.1.3.1 (sensitivity performance) with the following changes:

-
Each burst propagates through the TU multipath channel specified in Annex C of 3GPP TS 45.005. The true Time-of-Arrival value is the time of the first tap (tap number 1).

-
Ideal FH is assumed, i.e. perfect decorrelation between bursts.

NOTE:
Perfect decorrelation between bursts may be approximated by using frequency hopping or a 100 km/hr mobile velocity with the TU channel model.

The performance requirements are specified in table H.1.4.

Table H.1.4: Multipath performance
(RMS90 of Time-of-Arrival error in microseconds)

Carrier signal strength relative to reference (Table G.1)
TU3/100 
(12 tap setting) 

0 dB
0,5

20 dB
0,4

H.1.4
Radio Interface Timing Measurement Performance 

A Location Measurement Unit shall be capable of performing Radio Interface Timing (RIT) measurements as described in 3GPP TS 43.059 to support one or more positioning methods. RIT measurements comprise measurements of the synchronization difference between two base transceiver stations. An LMU shall therefore be capable of monitoring multiple base transceiver stations. The measurements of BTS synchronization differences can either be performed relative to a reference BTS (i.e. RTD measurement) or relative to some absolute time scale (i.e. ATD measurement). 

The RIT measurement shall be made with an accuracy of (2 bit periods.


***   Next modified section   ***

I.2
Sensitivity and Interference Performance 

This clause specifies the required E-OTD measurement accuracy for an  E-OTD capable MS with and without interference. The requirements are given in terms of E-OTD measurement error (in microseconds), as function of the carrier and interference input power levels, at the antenna connector of the receiver. Equipment with an integral antenna may be taken into account in a similar manner as described in Chapter 5 of 3GPP TS 45.005.

The power level, under multipath fading condition, is the mean power of the sum of the individual paths.

I.2.1
Sensitivity Performance

With the following configuration and propagation conditions, the E-OTD capable MS shall meet the requirements of 90% RMS E-OTD error defined in Table I.2.1.

· The E-OTD capable MS is in dedicated mode receiving a carrier signal at  a power level of at least 20 dB above the reference sensitivity level defined in subclause 6.2.

· The E-OTD measurements are done on a neighbour BCCH carrier at power levels relative to the reference sensitivity level defined in subclause 6.2. The measurement power levels are given in Table I.2.1. The E-OTD measurements are referenced to a reference BCCH carrier at a power level at least 20 dB above the reference sensitivity level defined in subclause 6.2. The reference BCCH carrier and the neighbour BCCH carrier shall be in the same frequency band. The BA list contains the reference BCCH carrier and the neighbour BCCH carrier.

· The network requests an E-OTD measurement by commanding the E-OTD capable MS to report the E-OTD measurement with a response time equal to 2 seconds. The E-OTD capable MS does not need to perform E-OTD measurements prior to receiving the command.

· The measurement performance shall also be achieved with the reference BCCH and the neighbour BCCH carriers having 8-PSK modulated bursts. 8-PSK modulation and the 8-PSK normal bursts are defined in 3GPP TS 45.004 clause 3 and 3GPP TS 45.002 subclause 5.2.3, respectively.
· The measurement accuracy of the E-OTD capable MS is defined as the root-mean-square (RMS) value of 90% of the measurements that result in the least E-OTD error. As an example, if {x1..xN}is a set of the absolute square E-OTD measurement errors for N trials, sorted in ascending order, the RMS of 90% is defined as 

RMS90 = sqrt( sum(x1..xM)/M )

where M is the largest integer such that M < 0.9 N. For the test, N > 250 trials is recommended.

The channels shall be static, i.e. at a constant signal level throughout the measurements.

Table I.2.1: Sensitivity performance
(RMS90 of E-OTD error in microseconds)

Minimum neighbour carrier signal strength relative to reference sensitivity level
Staticchannel

–8 dB
0.3 (s

12 dB
0.1 (s
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