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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
 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.

***First modified section***

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.
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3GPP TR 21.905: “Vocabulary for 3GPP Specifications”.

[2]
3GPP TR 43.030: “Radio network planning aspects”.
[3]
3GPP TS 43.052: “GSM Cordless Telephony System (CTS); Lower layers of the CTS radio interface; Stage 2”.
[4]
3GPP TS 43.059: “Functional Stage 2 description of Location Services in GERAN”.
[5]
3GPP TS 43.064: “General Packet Radio Service (GPRS); GPRS Radio Interface Stage 2”.
[6]
3GPP TS 44.014: “Individual equipment type requirements and interworking; Special conformance testing functions”.
[7]
3GPP TS 44.018: “Mobile radio interface layer 3 specification; Radio Resource Control Protocol”.

[8]
3GPP TS 44.071: “Mobile radio interface layer 3 Location Services (LCS) specification”.

[9]
3GPP TS 45.001: “Physical layer on the radio path General description”.

[10]
3GPP TS 45.002: “Multiplexing and multiple access on the radio path“.

[11]
3GPP TS 45.003: “Channel coding”.

[12]
3GPP TS 45.004: “Modulation”.

[13]
3GPP TS 45.008: “Radio subsystem link control”.

[14]
3GPP TS 45.010: “Radio subsystem synchronization”.

[15]
3GPP TS 45.050: “Background for Radio Frequency (RF) requirements”.

[16]
3GPP TS 51.010: “Mobile Station (MS) conformity specification”.

[17]
3GPP TS 51.011: “Specification of the Subscriber Identity Module ‑ Mobile Equipment (SIM ‑ ME) interface”.

[18]
3GPP TS 51.021: “Base Station System (BSS) equipment specification; Radio aspects”.

[19]
ITU‑T Recommendation O.153: “Basic parameters for the measurement of error performance at bit rates below the primary rate”.

[20]
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”.

[21]
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”.

[22]
FCC Title 47 CFR Part 24: “Personal Communication Services", Subpart E "Broadband services”.

[23]
ITU‑T Recommendation O.151 (1992): “Error performance measuring equipment operating at the primary rate and above”.

[34]
TIA/EIA-136-C:  “TDMA Third Generation Wireless”.

[25]
IEC publication 68-2-1: “Environmental Testing; Part 2; Tests – Test A: Cold”.
[26]
IEC publication 68-2-2: “Basic Environmental Testing Procedures; Part 2; Tests - Tests B: Dry heat”.

[27]
IEC publication 68-2-36: “Basic Environmental Testing Procedures; Part 2: Tests; Test Fdb: Random vibration wide band – Reproducibility Medium”.
***Next modified section***

4.1
Output power

4.1.1
Mobile Station

The MS maximum output power and lowest power control level shall be, according to its class, as defined in the following tables.

For GMSK modulation

	Power
	GSM 400 & GSM 900 & GSM 850 & GSM 700
	DCS 1 800
	PCS 1 900 
	Tolerance (dB)

	class
	Nominal Maximum output
	Nominal Maximum output
	Nominal Maximum output
	for conditions

	
	power
	power
	power
	normal
	extreme

	1
	‑ ‑ ‑ ‑ ‑ ‑
	1 W (30 dBm)
	1 W (30 dBm)
	±2
	±2,5

	2
	8 W (39 dBm)
	0,25 W (24 dBm)
	0,25 W (24 dBm)
	±2
	±2,5

	3
	5 W (37 dBm)
	4 W (36 dBm)
	2 W (33 dBm)
	±2
	±2,5

	4
	2 W (33 dBm)
	
	
	±2
	±2,5

	5
	0,8 W (29 dBm)
	
	
	±2
	±2,5


For 8-PSK modulation

	Power
	GSM 400 and GSM 900 & GSM 850 & GSM 700
	GSM 400 and GSM 900 & GSM 850 & GSM 700
	DCS 1 800
	PCS 1 900
	DCS 1 800 & PCS 1 900 

	class
	Nominal Maximum output
	Tolerance (dB) 

for conditions 
	Nominal Maximum output
	Nominal Maximum output
	Tolerance (dB) 

for conditions 

	
	Power
	normal
	extreme
	power
	power
	normal
	extreme

	E1
	33 dBm 
	±2
	±2,5
	30 dBm 
	30 dBm 
	±2
	±2,5

	E2
	27 dBm 
	±3
	±4
	26 dBm 
	26 dBm 
	-4/+3
	-4,5/+4

	E3
	23 dBm 
	(3
	±4
	22 dBm 
	22 dBm 
	(3
	(4


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

A multi band MS has a combination of the power class in each band of operation from the table above. Any combination may be used.

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

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

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

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

	GSM 400, GSM 900, GSM 850 and GSM 700



	Power control level
	Nominal Output power (dBm)
	Tolerance (dB) for conditions 



	
	
	normal
	extreme

	
	
	
	

	0‑2
	39
	±2
	±2,5

	3
	37
	±3
	±4

	4
	35
	±3
	±4

	5
	33
	±3
	±4

	6
	31
	±3
	±4

	7
	29
	±3
	±4

	8
	27
	±3
	±4

	9
	25
	±3
	±4

	10
	23
	±3
	±4

	11
	21
	±3
	±4

	12
	19
	±3
	±4

	13
	17
	±3
	±4

	14
	15
	±3
	±4

	15
	13
	±3
	±4

	16
	11
	±5
	±6

	17
	9
	±5
	±6

	18
	7
	±5
	±6

	19‑31
	5
	±5
	±6


	DCS 1 800



	Power control level
	Nominal Output power (dBm)
	Tolerance (dB) for conditions



	
	
	normal
	extreme

	
	
	
	

	29
	36
	±2
	±2,5

	30
	34
	±3
	±4

	31
	32
	±3
	±4

	0
	30
	±3
	±4

	1
	28
	±3
	±4

	2
	26
	±3
	±4

	3
	24
	±3
	±4

	4
	22
	±3
	±4

	5
	20
	±3
	±4

	6
	18
	±3
	±4

	7
	16
	±3
	±4

	8
	14
	±3
	±4

	9
	12
	±4
	±5

	10
	10
	±4
	±5

	11
	8
	±4
	±5

	12
	6
	±4
	±5

	13
	4
	±4
	±5

	14
	2
	±5
	±6

	15‑28
	0
	±5
	±6


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

Furthermore, the difference in output power actually transmitted by the MS between two power control levels where the difference in nominal output power indicates an increase of 2 dB (taking into account the restrictions due to power class), shall be +2 ± 1,5 dB. Similarly, if the difference in output power actually transmitted by the MS between two power control levels where the difference in nominal output power indicates an decrease of 2 dB (taking into account the restrictions due to power class), shall be ‑2 ± 1,5 dB.

NOTE 2:
A 2 dB nominal difference in output power can exist for non‑adjacent power control levels e.g. power control levels 18 and 22 for GSM 400 and GSM 900; power control levels 31 and 0 for class 3 DCS 1 800 and power control levels 3 and 6 for class 4 GSM 400 and GSM 900.

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

PCS 1 900

	Power Control Level
	Output Power (dBm)
	Tolerance (dB) for conditions

	
	
	Normal
	Extreme

	22-29
	Reserved
	Reserved
	Reserved

	30
	33
	2 dB
	2,5 dB

	31
	32
	2 dB
	2,5 dB

	0
	30
	3 dB1
	4 dB1

	1
	28
	3 dB
	4 dB

	2
	26
	3 dB
	4 dB

	3
	24
	3 dB1
	4 dB1

	4
	22
	3 dB
	4 dB

	5
	20
	3 dB
	4 dB

	6
	18
	3 dB
	4 dB

	7
	16
	3 dB
	4 dB

	8
	14
	3 dB
	4 dB

	9
	12
	4 dB
	5 dB

	10
	10
	4 dB
	5 dB

	11
	8
	4 dB
	5 dB


	12
	6
	4 dB
	5 dB

	13
	4
	4 dB
	5 dB

	14
	2
	5 dB
	6 dB

	15
	0
	5 dB
	6 dB

	16-21
	Reserved
	Reserved
	Reserved

	NOTE: 
Tolerance for MS Power Classes 1 and 2 is 2 dB normal and 2,5 dB extreme at Power Control Levels 0 and 3 respectively.


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

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

For CTS transmission, the nominal maximum output power of the MS shall be restricted to:

-
11 dBm (0,015 W) in GSM 900 i.e. power control level 16;

-
12 dBm (0,016 W) in DCS 1 800 i.e. power control level 9.

***Next modified section***

4.3
Spurious emissions

The limits specified thereunder are based on a 5‑pole synchronously tuned measurement filter.

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

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

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

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

4.3.1
Principle of the specification

In this subclause, the spurious transmissions (whether modulated or 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 51.02x series. The frequency bands where these are actually measured may differ from one type to the other (see 3GPP TS 51.010 and 3GPP TS 51.02x series).

a)

	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***

4.6.2
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).

***Next modified section***

4.7.2.2
MXM 850 and MXM 1900

The following requirements apply to MXM 850 and MXM 1900 BTSs which include ANSI-136 [17] 30 kHz carriers, in addition to the 200 kHz carriers specified in the present document. All the following requirements relate to frequency offsets from the uppermost and lowermost carriers. The average value of intermodulation components, for frequency offsets > 1,2 MHz to the edge of the relevant Tx band, shall not exceed:

a) -60 dBc, measured in a 30 kHz bandwidth, relative to the average power of the 30 kHz channel carrier, measured in a 30 kHz bandwidth, using normal power averaging (per [TIA/EIA-136-C ] part 280), and

b) -60 dBc, measured in a 200 kHz bandwidth, relative to the 200 kHz carrier average power, measured in a 300 kHz bandwidth and averaged over a timeslot.

In addition to the requirements of this section, the MXM 850 BTS and MXM 1900 BTS shall also comply with the applicable limits for spurious emissions established by the FCC rules for public mobile services [FCC Part 22, Subpart H] and FCC rules for wideband PCS services [FCC Title 47 CFR Part 24] respectively.

NOTE 1:
In some areas, to avoid uncoordinated system impacts, it may be beneficial to use a more stringent value. 
-70 dBc rms is suggested.

NOTE 2:
For testing reasons, a MXM 1900 normal BTS fulfilling the PCS 1900 normal BTS requirements or a MXM 850 normal BTS fulfilling GSM 850 normal BTS requirements in this subclause may be considered fulfilling the requirements for MXM 1900 normal BTS or MXM 850 normal BTS respectively.

4.7.2.3
GSM 700, GSM 850 and PCS 1900

All the following requirements relate to frequency offsets from the uppermost and lowermost carriers. For frequency offsets > 1,8  MHz to the edge of the relevant Tx band, measured in 300 kHz bandwidth the average value of intermodulation components over a timeslot shall not exceed ‑70 dBc relative to the per carrier power or ‑46 dBm, whichever is the higher. For offsets between 600 kHz and 1,8 MHz, the measurement technique and requirements are those specified in subclause 4.2.1, except for offsets between 1,2 MHz and 1,8 MHz, where the value of intermodulation components shall not exceed –70 dBc.

The other requirements of subclause 4.3.2 in the band 9 kHz to 12,75 GHz shall still be met.

In regions where additional protection between uncoordinated systems is required by national regulatory agencies, the intermodulation components for frequency offsets > 1,2 MHz may be up to –60 dBc, if not violating the national regulation requirements. In this case the PCS 1900, GSM 850 and GSM 700 BTS shall also comply with the applicable limits for spurious emissions established by the FCC rules for wideband PCS services [FCC Title 47 CFR Part 24], FCC rules for public mobile services [FCC Part 22, Subpart H] and FCC rules [tbd] respectively, or similar national requirements with comparable limits and rules.

***Next modified section***

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 (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. 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.

***Next modified section***

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 TR 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.

***Next modified section***

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 TR 43.030.

***Next modified section***

H.2.2.1
Sensitivity Performance

With the following configuration and propagation conditions, the LMU shall meet the requirements of 90% RMS E-OTD error defined in table H.2.2.

· The E-OTD LMU receives a reference BCCH carrier with a power level of 28 dB above the reference sensitivity level defined in table H.2.1.

· The E-OTD measurements (relative to the reference BCCH carrier) are done on a neighbour BCCH carrier at power levels relative to the reference sensitivity level defined in Table H.2.1. The measurement power levels are given in Table H.2.2.

· The network requests an E-OTD measurement by commanding the LMU to report the E-OTD measurement with shortest possible reporting period (see 3GPP TS 44.071 Annex A). 

· 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 LMU 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 H.2.1: Reference Sensitivity Level

	Signal strength at antenna connector

	GSM 400, GSM850, GSM 900, DCS 1800, PCS 1900
	-110 dBm


Table H.2.2: Sensitivity performance
(RMS90 of E-OTD error in microseconds)

	Minimum neighbour carrier signal strength relatively to E-OTD LMU reference sensitivity level (Table H.2.1)
	Static channel

	0 dB
	0.3 (s

	20 dB
	0.1 (s
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