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14
Receiver

In this section on receiver measurements, the procedures to test equipment which is fitted with a permanent antenna connector, and the procedures to test equipment which is designed to only be used with an integral antenna, are in general combined into one single test description.
The Section is applicable to all MS. TAPS is covered by GSM 400, 900 and GSM-R if not explicitly mentioned.
Tests on Mobile Stations fitted with an integral antenna and having no means of connecting an external antenna are specified in terms of received field strength. In order to perform tests on such Mobile Stations without the need for separated access to a calibrated test site a temporary antenna connector is used as defined in annex 1 section 1.1.3 (General Conditions).

In practice the temporary antenna connector may be used for transmitter measurements described in section 3, but the calibration factors determined in [Annex 1] will not be directly usable. The detailed calibration, when needed, for transmission tests are described in the relevant sections of 3.

Wherever in this section, for FACCH tests, the SS is required to send a Layer 3 message not requiring a Layer 3 response from the MS the message can be a TEST INTERFACE message or a STATUS message, possibly with an unknown Protocol Discriminator.

Testing philosophy

Certain assumptions concerning the functional mechanisms of GSM receivers have been made in order to define tests that will verify the receiver performance without excessive redundancy and excessive test times.

The receiver functions can be divided into:

-
Analogue RF and IF stages that are affected by input levels, temperature and power supply levels.

-
Demodulator that is affected by input levels and interfering signals.

-
Decoders that are affected by the different logical channels and input levels.

The tests are designed to stress each of these blocks with a minimum of redundancy.

Statistical testing of receiver BER/FER performance

Error Definition

1)
Frame Erasure Ratio (FER)


A frame is defined as erased if the error detection functions in the receiver, operating in accordance with GSM 05.03, indicate an error (BFI = 1). For full rate or half rate speech this is the result of the 3 bit cyclic redundancy check (CRC) as well as other processing functions that cause a Bad Frame Indication (BFI). For signalling channels it is the result of the FIRE code or any other block code used. For data traffic FER is not defined.

2)
Residual Bit Error Ratio (RBER)


The Residual Bit Error Ratio is defined as the Bit Error Ratio (BER) in frames which have not been declared as erased.

3)
Bit Error Ratio (BER)


The Bit Error Ratio is defined as the ratio of the bits wrongly received to all data bits sent.

4)
Unreliable Frame Ratio (UFR)


The Unreliable Frame Ratio is defined as the ratio of frames declared as erased (BFI=1), or unreliable (UFI=1), to the total number of frames transmitted. An unreliable frame is indicated by setting the UFI flag (UFI=1) and an erased frame is indicated by setting the BFI flag (BFI=1). (See GSM 06.21.)

5)
Erased SID Frame Ratio (ESIDR)


A SID Frame is erased (SID=0) when the MS does not detect a valid transmitted SID frame as a valid SID frame (SID=2), or an invalid SID frame (SID=1). The Erased SID Frame Ratio is defined as the ratio of erased SID frames (SID=0), to the total number of valid SID frames transmitted. (See GSM 06.41.)

6)
Erased Valid SID Frame Ratio (EVSIDR).


An Erased Valid SID Frame is declared when the MS does not detect a valid transmitted SID frame as a valid SID frame (SID=2) and (BFI=0 and UFI=0). The Erased Valid SID Frame Ratio is defined as the ratio of erased valid SID frames (SID=0), or (SID=1), or ((BFI or UFI)=1), to the total number of valid SID frames transmitted. (See GSM 06.41.)

Test method

Each test is performed in the following manner:

a)
Set up the required test conditions.

b)
Perform the test for at least the minimum number of samples (frames, bits or bits from non erased frames) and record the number of offered samples and the number of occurred events (frame, bit or residual bit errors).

c)
Terminate the test and determine the test result ("pass" or "fail") by comparing the measured error rate against the test limit error rate.


It is permitted to run the test over more samples than the value stated for minimum number of samples. The effect of increasing the number of samples is always to give a higher probability that a good unit will pass and a lower risk that a bad unit will pass, according to the definitions of good and bad unit in this section.

Test criteria

The limits on number of samples and test limit error rate shall be defined in order to comply with different requirements:

1)
to keep reasonably low the risk of passing a bad unit for each individual test;

2)
to have high probability of passing a good unit for each individual test;

3)
to perform measurements with a high degree of statistical significance;

4)
to keep the test time as low as possible.

The risk of passing a bad unit (point 1) should be kept lower than 0,2 %. The performance on a full rate channel, or a half rate data channel, is generally considered "bad" if its BER (or FER) performance is 1,5 times worse than that specified in AWGN (Additive White Gaussian Noise) and 1,26 times worse than that specified in multipath environment. These values have been adopted (taking into account the expected shapes of the BER performance) in order not to pass a unit with performance worse than the specifications by more than 1 dB.

The performance on a half rate speech channel, is generally considered "bad" if the BER (or FER, or UFR) is worse than that specified, multiplied by the factors given in table 14‑1. These values have been adopted (taking into account the expected shapes of the BER performance) in order not to pass a unit with performance worse than the specifications by more than 1 dB.

14.7.1.4.2
Procedure

a)
The SS produces a static wanted signal and a static interfering signal at the same time. The amplitude of the wanted signal is set to 4 dB above the reference sensitivity level.

b)
The unwanted signal is a C.W. signal (Standard test signal IO) of frequency FB. It is applied in turn on the subset of frequencies calculated in step c) in the overall range 100 kHz to 12,75 GHz, where FB is an integer multiple of 200 kHz.


However, frequencies in the range FR +/- 600 kHz are excluded.

NOTE:
Allowance must be made for possible spurious signals arising from the SS. These are particularly likely at sub harmonic frequencies nFB where n = 2, 3, 4, 5, etc.

c)
The frequencies at which the test is performed (adjusted to an integer multiple of 200 kHz channels most closely approximating the absolute frequency of the calculated blocking signal frequency) are the combined frequencies from i), ii) and iii) below:-

i)
The total frequency range formed by:-

TAPS 380/410
the frequencies between Flo + (IF1 + IF2 + ... +IFn +4,6 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 4,6 MHz).

GSM 400

the frequencies between Flo + (IF1 + IF2 + ... +IFn +3,6 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 3,6 MHz).

GSM 700

the frequencies between Flo + (IF1 + IF2 + ... +IFn +7,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 7,5 MHz).

GSM 850 and P-GSM 900
the frequencies between Flo + (IF1 + IF2 + ... +IFn +12,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 12,5 MHz).

E-GSM 900
the frequencies between Flo + (IF1 + IF2 + ... +IFn +17,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 17,5 MHz).

DCS 1 800
the frequencies between Flo + (IF1 + IF2 + ... +IFn +37,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 37,5 MHz).

PCS 1 900
the frequencies between Flo + (IF1 + IF2 + ... +IFn +30,0 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 30,0 MHz).

and

the frequencies + 100 MHz and - 100 MHz from the edge of the relevant receive band.

Measurements are made at 200 kHz intervals.

ii)
The three frequencies IF1, IF1 + 200 kHz, IF1 - 200 kHz.

iii)
The frequencies:


mFlo + IF1,


mFlo - IF1,


mFR,


where m is all positive integers greater than or equal to 2 such that either sum lies in the range 100 kHz to 12,75 GHz.


The frequencies in step ii) and iii) lying in the range of frequencies defined by step i) above need not be repeated.

Where:-


Flo

-

local oscillator applied to first receiver mixer


IF1 ... IFn
-

are the n intermediate frequencies


Flo, IF1, IF2 ... IFn

shall be declared by the manufacturer in the PIXIT statement 
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d)
The level of the unwanted signal is set according to table 14‑28.

Table 14‑28a: Level of unwanted signals

	
	GSM 900
	DCS 1 800

	
	Small MS
	Other MS
	

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70
	75
	70

	FR +/- 800 kHz to FR +/- 1,6 MHz
	70
	80
	70

	FR +/- 1,6 MHz to FR +/- 3 MHz
	80
	90
	80

	915 MHz to FR - 3 MHz
	90
	90
	-

	FR + 3 MHz to 980 MHz
	90
	90
	-

	1785 MHz to FR - 3 MHz
	-
	-
	87


	FR + 3 MHz to 1920 MHz
	-
	-
	87

	835 MHz to <915 MHz
	113
	113
	

	>980 MHz to 1000 MHz
	113
	113
	

	100 kHz to <835 MHz
	90
	90
	

	>1000 MHz to 12,75 GHz
	90
	90
	

	100 kHz to 1705 MHz
	-
	-
	113

	>1705 MHz to <1785 MHz
	-
	-
	101

	>1920 MHz to 1980 MHz
	-
	-
	101

	>1980 MHz to 12,75 GHz
	-
	-
	90


Table 14‑28b: Level of unwanted signals

	
	GSM 450
	GSM 480

	
	Small MS
	Other MS
	Small MS
	Other MS

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70
	75
	70
	75

	FR +/- 800 kHz to FR +/- 1,6 MHz
	70
	80
	70
	80

	FR +/- 1,6 MHz to FR +/- 3 MHz
	80
	90
	80
	90

	457,6 to FR – 3 MHz
	90
	90
	-
	-

	FR + 3 MHz to 473,6 MHz
	90
	90
	-
	-

	486 to FR – 3 MHz
	-
	-
	90
	90

	FR + 3 MHz to 502 MHz
	-
	-
	90
	90

	100 kHz to <457,6 MHz
	113
	113
	-
	-

	>473,6 MHz to 12,75 GHz
	113
	113
	-
	-

	100 kHz to <486 MHz
	-
	-
	113
	113

	>502 MHz to 12,75 GHz
	-
	-
	113
	113


Table 14‑28c: Level of unwanted signals

	
	PCS 1 900

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70

	FR +/- 800 kHz to FR +/- 1,6 MHz
	70

	FR +/- 1,6 MHz to FR +/- 3 MHz
	80

	1910 MHz to FR – 3 MHz
	87

	FR + 3 MHz to 2010 MHz
	87

	100 kHz to 1830 MHz
	113

	>1830 MHz to <1910 MHz
	101

	>2010 MHz to 2070 MHz
	101

	>2070 MHz to 12,75 GHz
	90


Table 14‑28d: Level of unwanted signals

	
	GSM 750
	GSM 850

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70
	70

	FR +/- 800 kHz to FR +/- 1,6 MHz
	70
	70

	FR +/- 1,6 MHz to FR +/- 3 MHz
	80
	80

	727 to FR – 3 MHz
	90
	-

	FR + 3 MHz to 782 MHz
	90
	-

	849 MHz to FR – 3 MHz
	-
	90

	FR + 3 MHz to 914 MHz
	-
	90

	100 kHz to <727 MHz
	113
	-

	>782 MHz  to 12,75 GHz
	113
	-

	100 kHz to <849 MHz
	-
	113

	>914 MHz to 12,75 GHz
	-
	113


Table 14‑28e: Level of unwanted signals

	
	TAPS 380
	TAPS 410

	
	Small MS
	Other MS
	Small MS
	Other MS

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70
	75
	70
	75

	FR +/- 800 kHz to FR +/- 1.6 MHz
	70
	80
	70
	80

	FR +/- 1.6 MHz to FR +/- 3 MHz
	80
	90
	80
	90

	389.6 to FR – 3 MHz
	90
	90
	-
	-

	FR + 3 MHz to 405.6 MHz
	90
	90
	-
	-

	419.6 to FR – 3 MHz
	-
	-
	90
	90

	FR + 3 MHz to 435.6 MHz
	-
	-
	90
	90

	100 kHz to <389.6 MHz
	90
	113
	-
	-

	>405.6 MHz to 12.75 GHz
	90
	113
	-
	-

	100 kHz to <419.6 MHz
	-
	-
	90
	113

	>435.6 MHz to 12.75 GHz
	-
	-
	90
	113


NOTE 1:
These values differ from GSM 05.05 because of practical generator limits in the SS.

NOTE 2:
For an E-GSM 900 MS the level of the unwanted signal in the band 905 MHz to <915 MHz is relaxed to 108 dBuVemf( ).

NOTE 3:
For a GSM 450 small MS the level of the unwanted signal in the band 450,4 MHz to <457,6 MHz is relaxed to 108 dBuVemf( ). For a GSM 480 small MS the level of the unwanted signal in the band 478,8 MHz to <486 MHz is relaxed to 108 dBuVemf( ).

e)
The SS compares the data of the signal that it sends to the MS with the signal which is looped back from the receiver after demodulation and decoding, and checks the frame erasure indication.


The SS tests the RBER compliance for the bits of class II, by examining sequences of at least the minimum number of samples of consecutive bits of class II, where bits are taken only from those frames for which no bad frame indication was given. The number of error events is recorded.


If a failure is indicated it is noted and counted towards the allowed exemption totals.


In the case of failures discovered at the predicted frequencies at steps f ii), iii) or iv) the test is repeated on the adjacent channels +/- 200 kHz away. If either of these two frequencies fail then the next channel 200 kHz beyond is also tested. This process is repeated until all channels constituting the group of failures is known.

14.7.1.5
Test requirements

The error rate measured in this test shall not exceed the test limit error rate values given in table 14‑29.

This shall apply under normal test voltage and ambient temperature, and with the interfering signal at any frequency in the range specified.

Table 14‑29: Limits for blocking

	Channel
	Type of measurement
	Test limit error rate %
	Minimum number of samples

	TCH/FS Class II
	RBER
	2,439
	8200


The following exceptions are allowed:

TAPS 380:
A maximum of three failures in the frequency band 389.6 MHz to 405.6 MHz.


A maximum of 24 failures in the combined bands 100 kHz to 389.6 MHz and 405.6 MHz to 12.75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

TAPS 410:
A maximum of three failures in the frequency band 419.6 MHz to 435.6 MHz.


A maximum of 24 failures in the combined bands 100 kHz to 419.6 MHz and 435.6 MHz to 12.75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

GSM 450:
A maximum of three failures in the frequency band 457,6 MHz to 473,6 MHz.


A maximum of 24 failures in the combined bands 100 kHz to 457,6 MHz and 473,6 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

GSM 480:
A maximum of three failures in the frequency band 486 MHz to 502 MHz.


A maximum of 24 failures in the combined bands 100 kHz to 486 MHz and 502 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

GSM 750:
A maximum of six failures  in the frequency band 727 MHz to 782 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 failures  in the combined bands 100 kHz to 727 MHz and 782 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

GSM 850:
A maximum of six failures  in the frequency band 849 MHz to 914 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 failures  in the combined bands 100 kHz to 849 MHz and 914 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

GSM 900:
A maximum of six failures  in the frequency band 915 MHz to 980 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 failures  in the combined bands 100 kHz to 915 MHz and 980 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

DCS 1 800:
A maximum of twelve failures in the band 1785 MHz to 1920 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 in the combined bands 100 kHz to 1785 MHz and 1920 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

PCS 1 900:
A maximum of twelve failures in the band 1910 MHz to 2010 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 in the combined bands 100 kHz to 1910 MHz and 2010 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

If the number of failures do not exceed the maximum allowed figures stated above, the test of 14.7.1.4 is repeated at the frequencies at which the failures occurred.  The level of the unwanted signal is set to 70 dBVemf(  ) and the performance requirement is once again that that stated in the table above.

The number Error rate measured in this test shall not exceed the test limit error rate values given in table 14‑29.

No failures are allowed at this lower unwanted signal level.

14.7.2
Blocking and spurious response - control channels

14.7.2.1
Definition and applicability

Blocking is a measure of the ability of the receiver to receive a modulated wanted input signal in the presence of an unwanted input signal, on frequencies other than those of the spurious responses or the adjacent channels, without exceeding a given degradation.

The requirements and this test apply to MS not supporting speech.

14.7.2.2
Conformance requirement

1.
The blocking characteristics of the receiver are specified separately for in-band and out-of-band performance as identified in GSM 05.05 section 5.1.


The reference sensitivity performance as specified in table 1 of GSM 05.05 shall be met when the following signals are simultaneously input to the receiver:

-
a useful signal at frequency f0, 3 dB above the reference sensitivity level as specified in GSM 05.05 section 6.2;

-
a continuous, static sine wave signal at a level as in the table of GSM 05.05 section 5.1 and at a frequency (f) which is an integer multiple of 200 kHz.


with the following exceptions, called spurious response frequencies:-

a)
GSM 700, GSM 850 or GSM 900: in band, for a maximum of six occurrences (which if grouped shall not exceed three contiguous occurrences per group),

DCS 1 800: in band, for a maximum of twelve occurrences (which if grouped shall not exceed three contiguous occurrences per group). 

PCS 1 900: in band, for a maximum of twelve occurrences (which if grouped shall not exceed three contiguous occurrences per group).


GSM 400: 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). GSM 05.05, 5.1.

14.7.2.3
Test purpose

1.
To verify that the in band blocking performance is met without exceeding the total number of allowed in band spurious responses. An allowance is made for the statistical significance of the test.

2.
To verify that at selected out of band frequencies, the out of band blocking performance is met without exceeding the total number of allowed out of band spurious responses. An allowance is made for the statistical significance of the test.

NOTE:
Not all of the possible out of band frequencies are tested as this results in excessive test time. However, the total number of out of band spurious responses, specified in GSM 05.05, are allowed to ensure a fair test of the MS.

14.7.2.4
Method of test

14.7.2.4.1
Initial conditions

A call is set up according to the generic call set up procedure, except the BCCH frequency list shall be empty, on a TCH with an arbitrary ARFCN in the range supported by the MS. The power control level is set to maximum power.

The SS transmits Standard Test Signal C1 on the traffic channel. (TCH frequency FR).

14.7.2.4.2
Procedure

a)
The SS sends a Layer 3 message which does not require a Layer 3 response from the MS. Due to interfering signals, the MS may not be able to acknowledge the Layer 2 frame. Frame erasures are indicated by repeated L2 frames.

b)
The SS is set to produce a TUhigh wanted signal and a static interfering signal at the same time. The SS sets the amplitude of the wanted signal to 4 dB above the reference sensitivity level.

c)
The unwanted signal is a C.W. signal (Standard test signal IO) of frequency FB. It is applied in turn on the subset of frequencies calculated at step f) in the overall range 100 kHz to 12,75 GHz, where FB is an integer multiple of 200 kHz.


However, frequencies in the range FR +/- 600 kHz are excluded.

NOTE:
Allowance must be made for possible spurious signals arising from the SS. These are particularly likely at sub harmonic frequencies nFB where n = 2, 3, 4, 5, etc.

d)
The frequencies at which the test is performed (adjusted to an integer multiple of 200 kHz channels most closely approximating the absolute frequency of the calculated blocking signal frequency) are the combined frequencies from i), ii) and iii) which follow:

i)
The total frequency range formed by:-

TAPS 380/410
the frequencies between Flo + (IF1 + IF2 + ... +IFn +4,6 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 4,6 MHz).

GSM 400

the frequencies between Flo + (IF1 + IF2 + ... +IFn +3,6 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 3,6 MHz). 

GSM 700

the frequencies between Flo + (IF1 + IF2 + ... +IFn + 7,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 7,5 MHz).

GSM 850

the frequencies between Flo + (IF1 + IF2 + ... +IFn + 12,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 12,5 MHz).

P-GSM 900
the frequencies between Flo + (IF1 + IF2 + ... +IFn +12,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 12,5 MHz).

E-GSM 900
the frequencies between Flo + (IF1 + IF2 + ... +IFn +17,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 17,5 MHz).

DCS 1 800
the frequencies between Flo + (IF1 + IF2 + ... +IFn +37,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 37,5 MHz).

PCS 1 900
the frequencies between Flo + (IF1 + IF2 + ... +IFn +30,0 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 30,0 MHz).

and

the frequencies + 100 MHz and - 100 MHz from the edge of the relevant receive band.

Measurement are made at 200 kHz intervals.

ii)
The three frequencies IF1, IF1 + 200 kHz, IF1 - 200 kHz.

iii)
The frequencies:


mFlo + IF1,


mFlo - IF1,


mFR,


where m is all positive integers greater than or equal to 2 such that either sum lies in the range 100 kHz to 12,75 GHz.


The frequencies in step ii) and iii) lying in the range of frequencies defined by step i) above need not be repeated.

Where:-


Flo

-

local oscillator applied to first receiver mixer


IF1 ... IFn
-

are the n intermediate frequencies


Flo, IF1, IF2 ... IFn

shall be declared by the manufacturer in the PIXIT statement 
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e)
The level of the unwanted signal is set according to table 14‑30.

Table 14‑30a: Level of unwanted signals

	
	GSM 900
	DCS 1 800

	
	Small MS
	Other MS
	

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70
	75
	70

	FR +/- 800 kHz to FR +/- 1,6 MHz
	70
	80
	70

	FR +/- 1,6 MHz to FR +/- 3 MHz
	80
	90
	80

	
	
	
	

	915 MHz to FR - 3 MHz
	90
	90
	-

	FR + 3 MHz to 980 MHz
	90
	90
	-

	
	
	
	

	1785 MHz to FR - 3 MHz
	-
	-
	87

	FR + 3 MHz to 1920 MHz
	-
	-
	87

	
	
	
	

	835 MHz to <915 MHz
	113
	113
	

	>980 MHz to 1000 MHz
	113
	113
	

	100 kHz to <835 MHz
	90
	90
	

	>1000 MHz to 12,75 GHz
	90
	90
	

	
	
	
	

	100 kHz to 1705 MHz
	-
	-
	113

	>1705 MHz to <1785 MHz
	-
	-
	101

	>1920 MHz to 1980 MHz
	-
	-
	101

	>1980 MHz to 12,75 GHz
	-
	-
	90


Table 14‑30b: Level of unwanted signals

	
	GSM 450
	GSM 480

	
	Small MS
	Other MS
	Small MS
	Other MS

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70
	75
	70
	75

	FR +/- 800 kHz to FR +/- 1,6 MHz
	70
	80
	70
	80

	FR +/- 1,6 MHz to FR +/- 3 MHz
	80
	90
	80
	90

	457,6 to FR – 3 MHz
	90
	90
	-
	-

	FR + 3 MHz to 473,6 MHz
	90
	90
	-
	-

	486 to FR – 3 MHz
	-
	-
	90
	90

	FR + 3 MHz to 502 MHz
	-
	-
	90
	90

	100 kHz to <457,6 MHz
	113
	113
	-
	-

	>473,6 MHz to 12,75 GHz
	113
	113
	-
	-

	100 kHz to <486 MHz
	-
	-
	113
	113

	>502 MHz to 12,75 GHz
	-
	-
	113
	113


Table 14‑30c: Level of unwanted signals

	
	PCS 1 900

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70

	FR +/- 800 kHz to FR +/- 1,6 MHz
	70

	FR +/- 1,6 MHz to FR +/- 3 MHz
	80

	1910 MHz to FR – 3 MHz
	87

	FR + 3 MHz to 2010 MHz
	87

	100 kHz to 1830 MHz
	113

	>1830 MHz to <1910 MHz
	101

	>2010 MHz to 2070 MHz
	101

	>2070 MHz to 12,75 GHz
	90


Table 14‑30d: Level of unwanted signals

	
	GSM 750
	GSM 850

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70
	70

	FR +/- 800 kHz to FR +/- 1,6 MHz
	70
	70

	FR +/- 1,6 MHz to FR +/- 3 MHz
	80
	80

	727 to FR – 3 MHz
	90
	-

	FR + 3 MHz to 782 MHz
	90
	-

	849 MHz to FR – 3 MHz
	-
	90

	FR + 3 MHz to 914 MHz
	-
	90

	100 kHz to <727 MHz
	113
	-

	>782 MHz  to 12,75 GHz
	113
	-

	100 kHz to <849 MHz
	-
	113

	>914 MHz to 12,75 GHz
	-
	113


Table 14‑30e: Level of unwanted signals

	
	TAPS 380
	TAPS 410

	
	Small MS
	Other MS
	Small MS
	Other MS

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70
	75
	70
	75

	FR +/- 800 kHz to FR +/- 1.6 MHz
	70
	80
	70
	80

	FR +/- 1.6 MHz to FR +/- 3 MHz
	80
	90
	80
	90

	389.6 to FR – 3 MHz
	90
	90
	-
	-

	FR + 3 MHz to 405.6 MHz
	90
	90
	-
	-

	419.6 to FR – 3 MHz
	-
	-
	90
	90

	FR + 3 MHz to 435.6 MHz
	-
	-
	90
	90

	100 kHz to <389.6 MHz
	90
	113
	-
	-

	>405.6 MHz to 12.75 GHz
	90
	113
	-
	-

	100 kHz to <419.6 MHz
	-
	-
	90
	113

	>435.6 MHz to 12.75 GHz
	-
	-
	90
	113


NOTE 1:
These values differ from GSM 05.05 because of practical generator limits in the SS.

NOTE 2:
For an E-GSM 900 MS the level of the unwanted signal in the band 905 MHz to < 915 MHz is relaxed to 108 dBuVemf( ).

NOTE 3:
For a GSM 450 small MS the level of the unwanted signal in the band 450,4 MHz to <457,6 MHz is relaxed to 108 dBuVemf( ). For a GSM 480 small MS the level of the unwanted signal in the band 478,8 MHz to <486 MHz is relaxed to 108 dBuVemf( ).

f)
The SS determines the number of frame erasure events during at least the minimum number of samples. If a failure is indicated, it is noted and counted towards the allowed exemption total.


In the case of failures discovered at the predicted frequencies at steps f ii), iii) or iv) the test is repeated on the adjacent channels +/- 200 kHz away. If either of these two frequencies fail then the next channel 200 kHz beyond is also be tested. This process is repeated until all channels constituting the group of failures is known.

14.7.2.5
Test requirements

The error rate measured in this test shall not exceed the test limit error rate given in table 14‑31.

This shall apply under normal test voltage and ambient temperature, and with the interfering signal at any frequency in the range specified.

Table 14‑31: Limits for blocking

	
	GSM 400 and GSM 900
	DCS 1 800 and PCS 1 900

	Channel
	Type of measurement
	Test limit error rate
	Minimum No. of samples
	Test limit error rate
	Minimum No. of samples

	FACCH/F
	FER
	8,961
	6696
	4,368
	13736


The following exceptions are allowed:

TAPS 380:
A maximum of three failures in the frequency band 389.6 MHz to 405.6 MHz.


A maximum of 24 failures in the combined bands 100 kHz to 389.6 MHz and 405.6 MHz to 12.75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

TAPS 410:
A maximum of three failures in the frequency band 419.6 MHz to 435.6 MHz.


A maximum of 24 failures in the combined bands 100 kHz to 419.6 MHz and 435.6 MHz to 12.75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

GSM 450:
A maximum of three failures in the frequency band 457,6 MHz to 473,6 MHz.


A maximum of 24 failures in the combined bands 100 kHz to 457,6 MHz and 473,6 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

GSM 480:
A maximum of three failures in the frequency band 486 MHz to 502 MHz.


A maximum of 24 failures in the combined bands 100 kHz to 486 MHz and 502 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

GSM 750:
A maximum of six failures  in the frequency band 727 MHz to 782 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).

A maximum of 24 failures  in the combined bands 100 kHz to 727 MHz and 782 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

GSM 850:
A maximum of six failures  in the frequency band 849 MHz to 914 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 failures  in the combined bands 100 kHz to 849 MHz and 914 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

GSM 900:
A maximum of six failures in the band 915 MHz to 980 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 in the combined bands 100 kHz to 915 MHz and 980 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

DCS 1 800:
A maximum of twelve failures in the band 1785 MHz to 1 920 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 in the combined bands 100 kHz to 1785 MHz and 1 920 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

PCS 1 900:
A maximum of twelve failures in the band 1910 MHz to 2010 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 in the combined bands 100 kHz to 1910 MHz and 2010 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

If the number of failures do not exceed the maximum allowed figures stated above, the test of 14.7.2.4 is repeated at the frequencies at which the failures occurred. The level of the unwanted signal is set to 70 dBVemf(  ) and the performance requirement is once again that stated above.

The number of Error Events recorded in this test shall not exceed the test limit error rate values given above, when using the maximum number of samples.

No failures are allowed at this lower unwanted signal level.

14.7.3
Blocking and spurious response - speech channels for MS supporting the R-GSM and TAPS 900 band

14.7.3.1
Definition and applicability

Blocking is a measure of the ability of the receiver to receive a modulated wanted input signal in the presence of an unwanted input signal, on frequencies other than those of the spurious responses or the adjacent channels, without exceeding a given degradation.

The requirements and this test apply to R-GSM and TAPS 900 MS supporting speech.

14.7.3.2
Conformance requirement

1.
The blocking characteristics of the receiver are specified separately for in-band and out-of-band performance as identified in GSM 05.05 section 5.1.


The reference sensitivity performance as specified in table 1 of GSM 05.05 shall be met when the following signals are simultaneously input to the receiver:

-
a useful signal at frequency f0, 3 dB above the reference sensitivity level as specified in GSM 05.05 section 6.2;

-
a continuous, static sine wave signal at a level as in the table of GSM 05.05 section 5.1 and at a frequency (f) which is an integer multiple of 200 kHz.


With the following exceptions, called spurious response frequencies:

a)
R-GSM and TAPS 900: in band, for a maximum of six occurrences (which if grouped shall not exceed three contiguous occurrences per group);


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). GSM 05.05, 5.1.

14.7.3.3
Test purpose

1.
To verify that the in band blocking performance is met without exceeding the total number of allowed in band spurious responses. An allowance is made for the statistical significance of the test.

2.
To verify that at selected out of band frequencies, the out of band blocking performance is met without exceeding the total number of allowed out of band spurious responses. An allowance is made for the statistical significance of the test.

NOTE:
Not all of the possible out of band frequencies are tested as this results in excessive test time. However, the total number of out of band spurious responses, specified in GSM 05.05, are allowed to ensure a fair test of the MS.

14.7.3.4
Method of test

14.7.3.4.1
Initial conditions

A call is set up according to the generic call set up procedure, except the BCCH frequency list shall be empty, on a TCH with an arbitrary ARFCN in the range supported by the MS. The power control level is set to maximum power.

The SS transmits Standard Test Signal C1 on the traffic channel. (TCH frequency FR).

The SS commands the MS to create traffic channel loop back signalling erased frames.

14.7.3.4.2
Procedure

a)
The SS produces a static wanted signal and a static interfering signal at the same time. The amplitude of the wanted signal is set to 4 dB above the reference sensitivity level.

b)
The unwanted signal is a C.W. signal (Standard test signal IO) of frequency FB. It is applied in turnon the subset of frequencies calculated in step c) in the overall range 100 kHz to 12,75 GHz, where FB is an integer multiple of 200 kHz.


However, frequencies in the range FR +/- 600 kHz are excluded.

NOTE:
Allowance must be made for possible spurious signals arising from the SS. These are particularly likely at sub harmonic frequencies nFB where n = 2, 3, 4, 5, etc.

c)
The frequencies at which the test is performed (adjusted to an integer multiple of 200 kHz channels most closely approximating the absolute frequency of the calculated blocking signal frequency) are the combined frequencies from i), ii) and iii) below:-

i)
The total frequency range formed by:-

For R-GSM 900,
the frequencies between Flo + (IF1 + IF2 + ... +IFn +19,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 19,5 MHz).
For TAPS 900,
the frequencies between Flo + (IF1 + IF2 + ... +IFn +22.5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 22.5 MHz).
And the frequencies + 100 MHz and - 100 MHz from the edge of the relevant receive band.

Measurements are made at 200 kHz intervals.

ii)
The three frequencies IF1, IF1 + 200 kHz, IF1 - 200 kHz.

iii)
The frequencies:


mFlo + IF1,


mFlo - IF1,


mFR,


where m is all positive integers greater than or equal to 2 such that either sum lies in the range 100 kHz to 12,75 GHz.


The frequencies in step ii) and iii) lying in the range of frequencies defined by step i) above need not be repeated.

Where:-


Flo

-

local oscillator applied to first receiver mixer


IF1 ... IFn
-

are the n intermediate frequencies


Flo, IF1, IF2 ... IFn

shall be declared by the manufacturer in the PIXIT statement 
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d)
The level of the unwanted signal is set according to table 14.7.3.

Table 14.7.3-a: Level of unwanted signals for R-GSM MS

	
	R-GSM 900

	
	Small MS
	Other MS

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70
	75

	FR +/- 800 kHz to FR +/- 1,6 MHz
	70
	80

	FR +/- 1,6 MHz to FR +/- 3 MHz
	80
	90

	915 MHz to FR - 3 MHz
	90
	90

	FR + 3 MHz to 980 MHz
	90
	90

	1785 MHz to FR - 3 MHz
	-
	-

	FR + 3 MHz to 1920 MHz
	-
	-

	835 MHz to <876 MHz
	113
	113

	876 MHz to 880 MHz
	106
	113

	880 MHz to 915 MHz
	106
	108

	>980 MHz to 1000 MHz
	113
	113

	100 kHz to <835 MHz
	90
	90

	>1000 MHz to 12,75 GHz
	90
	90


NOTE:
These values differ from GSM 05.05 because of practical generator limits in the SS.
Table 14.7.3-b: Level of unwanted signals for TAPS 900 MS

	
	R-GSM 900

	
	Small MS
	Other MS

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70
	75

	FR +/- 800 kHz to FR +/- 1,6 MHz
	70
	80

	FR +/- 1,6 MHz to FR +/- 3 MHz
	80
	90

	900 MHz to FR - 3 MHz
	90
	90

	FR + 3 MHz to 980 MHz
	90
	90

	870 MHz to 900 MHz
	104
	108

	>980 MHz to 1000 MHz
	113
	113

	100 kHz to <870 MHz
	113
	113

	>1000 MHz to 12,75 GHz
	113
	113


e)
The SS compares the data of the signal that it sends to the MS with the signal which is looped back from the receiver after demodulation and decoding, and checks the frame erasure indication.


The SS tests the RBER compliance for the bits of class II, by examining sequences of at least the minimum number of samples of consecutive bits of class II, where bits are taken only from those frames for which no bad frame indication was given. The number of error events is recorded.


If a failure is indicated it is noted and counted towards the allowed exemption totals.


In the case of failures discovered at the predicted frequencies at steps f ii), iii) or iv) the test is repeated on the adjacent channels +/- 200 kHz away. If either of these two frequencies fail then the next channel 200 kHz beyond is also tested. This process is repeated until all channels constituting the group of failures is known.

14.7.3.5
Test requirements

The error rate measured in this test shall not exceed the test limit error rate values given in table 14‑29b.

This shall apply under normal test voltage and ambient temperature, and with the interfering signal at any frequency in the range specified.

Table 14‑29b: Limits for blocking

	Channel
	Type of measurement
	Test limit error rate %
	Minimum number of samples

	TCH/FS Class II
	RBER
	2,439
	8200


The following exceptions are allowed:

R-GSM and TAPS 900:

A maximum of six failures  in the frequency band 915 MHz to 980 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 failures  in the combined bands 100 kHz to 915 MHz and 980 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

If the number of failures do not exceed the maximum allowed figures stated above, the test of 14.7.3.4 is repeated at the frequencies at which the failures occurred.  The level of the unwanted signal is set to 70 dBVemf(  ) and the performance requirement is once again that that stated in the table above.

The number Error rate measured in this test shall not exceed the test limit error rate values given in table 14‑29b.

No failures are allowed at this lower unwanted signal level.

14.7.4
Blocking and spurious response - control channels for MS supporting the R-GSM and TAPS 900 band

14.7.4.1
Definition and applicability

Blocking is a measure of the ability of the receiver to receive a modulated wanted input signal in the presence of an unwanted input signal, on frequencies other than those of the spurious responses or the adjacent channels, without exceeding a given degradation.

The requirements and this test apply to R-GSM and TAPS 900 MS not supporting speech.

14.7.4.2
Conformance requirement

1.
The blocking characteristics of the receiver are specified separately for in-band and out-of-band performance as identified in GSM 05.05 section 5.1.


The reference sensitivity performance as specified in table 1 of GSM 05.05 shall be met when the following signals are simultaneously input to the receiver:

-
a useful signal at frequency f0, 3 dB above the reference sensitivity level as specified in GSM 05.05 section 6.2;

-
a continuous, static sine wave signal at a level as in the table of GSM 05.05 section 5.1 and at a frequency (f) which is an integer multiple of 200 kHz.


With the following exceptions, called spurious response frequencies:-

a)
R-GSM and TAPS 900: in band, for a maximum of six occurrences (which if grouped shall not exceed three contiguous occurrences per group),

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). GSM 05.05, 5.1.

14.7.4.3
Test purpose

1.
To verify that the in band blocking performance is met without exceeding the total number of allowed in band spurious responses. An allowance is made for the statistical significance of the test.

2.
To verify that at selected out of band frequencies, the out of band blocking performance is met without exceeding the total number of allowed out of band spurious responses. An allowance is made for the statistical significance of the test.

NOTE:
Not all of the possible out of band frequencies are tested as this results in excessive test time. However, the total number of out of band spurious responses, specified in GSM 05.05, are allowed to ensure a fair test of the MS.

14.7.4.4
Method of test

14.7.4.4.1
Initial conditions

A call is set up according to the generic call set up procedure, except the BCCH frequency list shall be empty, on a TCH with an arbitrary ARFCN in the range supported by the MS. The power control level is set to maximum power.

The SS transmits Standard Test Signal C1 on the traffic channel. (TCH frequency FR).

14.7.4.4.2
Procedure

a)
The SS sends a Layer 3 message which does not require a Layer 3 response from the MS. Due to interfering signals, the MS may not be able to acknowledge the Layer 2 frame. Frame erasures are indicated by repeated L2 frames.

b)
The SS is set to produce a TUhigh wanted signal and a static interfering signal at the same time. The SS sets the amplitude of the wanted signal to 4 dB above the reference sensitivity level.

c)
The unwanted signal is a C.W. signal (Standard test signal IO) of frequency FB. It is applied in turn on the subset of frequencies calculated at step f) in the overall range 100 kHz to 12,75 GHz, where FB is an integer multiple of 200 kHz.


However, frequencies in the range FR +/- 600 kHz are excluded.

NOTE:
Allowance must be made for possible spurious signals arising from the SS. These are particularly likely at sub harmonic frequencies nFB where n = 2, 3, 4, 5, etc.

d)
The frequencies at which the test is performed (adjusted to an integer multiple of 200 kHz channels most closely approximating the absolute frequency of the calculated blocking signal frequency) are the combined frequencies from i), ii) and iii) which follow:

i)
The total frequency range formed by:-

For R-GSM 900
the frequencies between Flo + (IF1 + IF2 + ... +IFn +19,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 19,5 MHz).
For TAPS 900,
the frequencies between Flo + (IF1 + IF2 + ... +IFn +22.5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 22.5 MHz).
and

the frequencies + 100 MHz and - 100 MHz from the edge of the relevant receive band.

Measurement are made at 200 kHz intervals.

ii)
The three frequencies IF1, IF1 + 200 kHz, IF1 - 200 kHz.

iii)
The frequencies:


mFlo + IF1,


mFlo - IF1,


mFR,


where m is all positive integers greater than or equal to 2 such that either sum lies in the range 100 kHz to 12,75 GHz.


The frequencies in step ii) and iii) lying in the range of frequencies defined by step i) above need not be repeated.

Where:-


Flo 

-

local oscillator applied to first receiver mixer


IF1 ... IFn 
-

are the n intermediate frequencies


Flo, IF1, IF2 ... IFn

shall be declared by the manufacturer in the PIXIT statement 
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e)
The level of the unwanted signal is set according to tables 14.7.4.

Table 14.7.4-a: Level of unwanted signals

	
	GSM 900

	
	Small MS
	Other MS

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70
	75

	FR +/- 800 kHz to FR +/- 1,6 MHz
	70
	80

	FR +/- 1,6 MHz to FR +/- 3 MHz
	80
	90

	
	
	

	915 MHz to FR - 3 MHz
	90
	90

	FR + 3 MHz to 980 MHz
	90
	90

	
	
	

	835 MHz to <876 MHz
	113
	113

	876 MHz to 880 MHz
	106
	113

	880 MHz to 915 MHz
	106
	108

	>980 MHz to 1000 MHz
	113
	113

	100 kHz to <835 MHz
	90
	90

	>1000 MHz to 12,75 GHz
	90
	90


NOTE:
These values differ from GSM 05.05 because of practical generator limits in the SS.
Table 14.7.4-b: Level of unwanted signals for TAPS 900 MS

	
	R-GSM 900

	
	Small MS
	Other MS

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70
	75

	FR +/- 800 kHz to FR +/- 1,6 MHz
	70
	80

	FR +/- 1,6 MHz to FR +/- 3 MHz
	80
	90

	900 MHz to FR - 3 MHz
	90
	90

	FR + 3 MHz to 980 MHz
	90
	90

	870 MHz to 900 MHz
	104
	108

	>980 MHz to 1000 MHz
	113
	113

	100 kHz to <870 MHz
	113
	113

	>1000 MHz to 12,75 GHz
	113
	113


f)
The SS determines the number of frame erasure events during at least the minimum number of samples. If a failure is indicated, it is noted and counted towards the allowed exemption total.


In the case of failures discovered at the predicted frequencies at steps f ii), iii) or iv) the test is repeated on the adjacent channels +/- 200 kHz away. If either of these two frequencies fail then the next channel 200 kHz beyond is also be tested. This process is repeated until all channels constituting the group of failures is known.

14.7.4.5
Test requirements

The error rate measured in this test shall not exceed the test limit error rate given in table 14‑31b.

This shall apply under normal test voltage and ambient temperature, and with the interfering signal at any frequency in the range specified.

Table 14‑31b: Limits for blocking

	
	GSM 900
	DCS 1 800

	Channel
	Type of measurement
	Test limit error rate
	Minimum No. of samples
	Test limit error rate
	Minimum No. of samples

	FACCH/F
	FER
	8,961
	6696
	4,368
	13736


The following exceptions are allowed:

R-GSM and TAPS 900:

A maximum of six failures in the band 915 MHz to 980 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 in the combined bands 100 kHz to 915 MHz and 980 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

If the number of failures do not exceed the maximum allowed figures stated above, the test of 14.7.4.4 is repeated at the frequencies at which the failures occurred. The level of the unwanted signal is set to 70 dBVemf(  ) and the performance requirement is once again that stated above.

The number of Error Events recorded in this test shall not exceed the test limit error rate values given above, when using the maximum number of samples.

No failures are allowed at this lower unwanted signal level.

14.18.5
Blocking and spurious response

14.18.5.1
Definition and applicability

Blocking is a measure of the ability of the receiver to receive a modulated wanted input signal in the presence of an unwanted input signal, on frequencies other than those of the spurious responses or the adjacent channels, without exceeding a given degradation. “Wanted signal” in this test is the signal generated by the transmitted RLC data blocks.

The requirements and this test apply to all types of MS which are capable of EGPRS operation. 

14.18.5.2
Conformance requirement

1.
The blocking characteristics of the receiver are specified separately for in-band and out-of-band performance as identified in GSM 05.05 section 5.1.

2.
The block error rate (BLER) performance for PDTCH/MCS1 to 4 shall not exceed 10 %  and for PDTCH/MCS5 to 9 shall not exceed 10% or 30% depending on Coding Schemes and for USF/MCS1 to 9 shall not exceed 1%  when the following signals are simultaneously input to the receiver; GSM 05.05, 6.2.:

-
a useful signal at frequency f0, 3 dB above the reference sensitivity level specified in Table 14.18-3a for GMSK modulation and Table 14.18-3b for 8-PSK modulation for PDTCH channels; and in Tables 14.18-4a for GMSK modulation & 14.18-4b for 8-PSK modulation for USF channel with correction values as specified in GSM 05.05 section 6.2;

-
a continuous, static sine wave unwanted signal at a level as in the table 14.18-9 below and at a frequency (f) which is an integer multiple of 200 kHz.


with the following exceptions, called spurious response frequencies:-

a)
GSM 400: inband, for a maximum of three occurences. GSM05.05, Section 5.1.

GSM 700, GSM 850 or GSM 900: in band, for a maximum of six occurrences (which if grouped shall not exceed three contiguous occurrences per group). GSM05.05, Section 5.1.


DCS 1 800 & PCS 1900: in band, for a maximum of twelve occurrences (which if grouped shall not exceed three contiguous occurrences per group). GSM05.05, Section 5.1.

b)
out of band, for a maximum of 24 occurrences (which if below f0 and grouped shall not exceed three contiguous occurrences per group). GSM05.05, Section 5.1.


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). GSM 05.05, 5.1.

14.18.5.3
Test purpose

1.
To verify that the in band blocking performance is met without exceeding the total number of allowed in band spurious responses. An allowance is made for the statistical significance of the test.

2.
To verify that at selected out of band frequencies, the out of band blocking performance is met without exceeding the total number of allowed out of band spurious responses. An allowance is made for the statistical significance of the test.

NOTE:
Not all of the possible out of band frequencies are tested as this results in excessive test time. However, the total number of out of band spurious responses, specified in GSM 05.05, are allowed to ensure a fair test of the MS.

14.18.5.4
Method of test

Initial conditions

For both GMSK and 8-PSK modulations, a downlink TBF is set up according to the generic procedure specified in section 40 for packet switched, except the BCCH frequency list shall be empty, on an arbitrary ARFCN in the range supported by the MS. The power control level is set to maximum power.

The SS transmits EGPRS RLC data blocks containing random data.

In addition to the wanted Test Signal, the SS transmit a static unmodulated continuous interfering signal (Standard Test Signal I0).

Test procedure

For GMSK Modulation:

a)
The SS is set to produce a TUhigh GMSK wanted signal and a static interfering signal at the same time. The SS sets the amplitude of the wanted signal to 4 dB above the reference sensitivity level specified in Table 14.18-3a for PDTCH channel and in Table 14.18-4a for USF channel with correction values as specified in GSM 05.05 section 6.2;

b)
The SS transmits packets on PDTCH using MSC-4 coding to MS on all allocated timeslots.

c)
The unwanted signal is of frequency FB. It is applied in turn on the subset of frequencies calculated at step d) in the overall range 100 kHz to 12,75 GHz, where FB is an integer multiple of 200 kHz.


However, frequencies in the range FR +/- 600 kHz are excluded.

NOTE:
Allowance must be made for possible spurious signals arising from the SS. These are particularly likely at sub harmonic frequencies nFB where n = 2, 3, 4, 5, etc.

d)
The frequencies at which the test is performed (adjusted to an integer multiple of 200 kHz channels most closely approximating the absolute frequency of the calculated blocking signal frequency) are the combined frequencies from i), ii) and iii) which follow:

i)
The total frequency range formed by: 

TAPS 380/410
the frequencies between Flo + (IF1 + IF2 + ... +IFn +4,6 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 4,6 MHz).

GSM 400

the frequencies between Flo + (IF1 + IF2 + ... +IFn +3,6 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 3,6 MHz).

GSM 700

the frequencies between Flo + (IF1 + IF2 + ... +IFn + 7,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 7,5 MHz).

GSM 850

the frequencies between Flo + (IF1 + IF2 + ... +IFn + 12,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 12,5 MHz).

P-GSM 900: the frequencies between Flo + (IF1 + IF2 + ... +IFn +12,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 12,5 MHz).

E-GSM 900: the frequencies between Flo + (IF1 + IF2 + ... +IFn +17,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 17,5 MHz).

For TAPS 900,
the frequencies between Flo + (IF1 + IF2 + ... +IFn +22.5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 22.5 MHz).

DCS 1 800: the frequencies between Flo + (IF1 + IF2 + ... +IFn +37,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 37,5 MHz).

PCS 1900: the frequencies between Flo + (IF1 + IF2 + ... +IFn +30 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 30 MHz).

and

the frequencies + 100 MHz and - 100 MHz from the edge of the relevant receive band.

Measurement are made at 200 kHz intervals.

ii)
The three frequencies IF1, IF1 + 200 kHz, IF1 - 200 kHz.

iii)
The frequencies:


mFlo + IF1,


mFlo - IF1,


mFR,


where m is all positive integers greater than or equal to 2 such that either sum lies in the range 100 kHz to 12,75 GHz.


The frequencies in step ii) and iii) lying in the range of frequencies defined by step i) above need not be repeated.

Where:


Flo -
local oscillator applied to first receiver mixer


IF1 ... IFn -
are the n intermediate frequencies


Flo, IF1, IF2 ... IFn
shall be declared by the manufacturer in the PIXIT statement GSM 11.10 annex 3.

e)
The level of the unwanted signal is set according to table 14.18-9.

Table 14.18-9a: Level of unwanted signals

	
	GSM450
	GSM480
	GSM900
	DCS 1 800 
	PCS 1900

	
	Small MS
	Other MS
	Small MS
	Other MS
	Small MS
	Other MS
	

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz    
	70
	75
	70
	75
	70
	75
	70
	70

	FR +/- 800 kHz to FR +/- 1,6 MHz
	70
	80
	70
	80
	70
	80
	70
	70

	FR +/- 1,6 MHz to FR +/- 3 MHz
	80
	90
	80
	90
	80
	90
	80
	80

	
	
	
	
	
	
	
	
	

	457.6 MHz to FR - 3 MHz
	90
	90
	-
	-
	-
	-
	-
	-

	FR + 3 MHz to 473.6 MHz
	90
	90
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	
	
	
	

	486 MHz to FR - 3MHz
	-
	-
	90
	90
	-
	-
	-
	-

	FR + 3MHz to 502 MHz
	-
	-
	90
	90
	-
	-
	-
	-

	
	
	
	
	
	
	
	
	

	915 MHz to FR - 3 MHz
	-
	-
	-
	-
	90
	90
	-
	-

	FR + 3 MHz to 980 MHz
	-
	-
	-
	-
	90
	90
	-
	-

	
	
	
	
	
	
	
	
	

	1785 MHz to FR - 3 MHz
	-
	-
	-
	-
	-
	-
	87
	-

	FR + 3 MHz to 1920 MHz
	-
	-
	-
	-
	-
	-
	87
	-

	
	
	
	
	
	
	
	
	

	1910 MHz to FR - 3 MHz
	-
	-
	-
	-
	-
	-
	-
	87

	FR + 3 MHz to 2010 MHz
	-
	-
	-
	-
	-
	-
	-
	87

	
	
	
	
	
	
	
	
	

	100kHz to <457.6MHz
	113
	113
	-
	-
	-
	-
	-
	-

	>473.6MHz to 12,750MHz
	113
	113
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	
	
	
	

	100kHz to <486MHz
	-
	-
	113
	113
	-
	-
	-
	-

	>502MHz to 12,750MHz
	-
	-
	113
	113
	-
	-
	-
	-

	
	
	
	
	
	
	
	
	

	835 MHz to <915 MHz
	-
	-
	-
	-
	113
	113
	-
	-

	>980 MHz to 1000 MHz
	-
	-
	-
	-
	113
	113
	-
	-

	100 kHz to <835 MHz
	-
	-
	-
	-
	113
	113
	-
	-

	>1000 MHz to 12,750 MHz
	-
	-
	-
	-
	113
	113
	-
	-

	
	
	
	
	
	
	
	
	

	100 kHz to 1705 MHz
	-
	-
	-
	-
	-
	-
	113
	-

	>1705 MHz to <1785 MHz
	-
	-
	-
	-
	-
	-
	101
	-

	>1920 MHz to 1980 MHz
	-
	-
	-
	-
	-
	-
	101
	-

	>1980 MHz to 12,750 MHz
	-
	-
	-
	-
	-
	-
	113
	-

	
	
	
	
	
	
	
	
	

	100kHz to <1830MHz
	-
	-
	-
	-
	-
	-
	-
	113

	1830MHz to <1910MHz
	-
	-
	-
	-
	-
	-
	-
	101

	>2010 to 2070MHz
	-
	-
	-
	-
	-
	-
	-
	101

	>2070MHz to 12,750MHz
	-
	-
	-
	-
	-
	-
	-
	113


Table 14‑18-9b: Level of unwanted signals

	
	GSM 750
	GSM 850

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70
	70

	FR +/- 800 kHz to FR +/- 1,6 MHz
	70
	70

	FR +/- 1,6 MHz to FR +/- 3 MHz
	80
	80

	727 to FR – 3 MHz
	90
	-

	FR + 3 MHz to 782 MHz
	90
	-

	849 MHz to FR – 3 MHz
	-
	90

	FR + 3 MHz to 914 MHz
	-
	90

	100 kHz to <727 MHz
	113
	-

	>782 MHz  to 12,75 GHz
	113
	-

	100 kHz to <849 MHz
	-
	113

	>914 MHz to 12,75 GHz
	-
	113


Table 14‑18c: Level of unwanted signals

	
	TAPS 380
	TAPS 410

	
	Small MS
	Other MS
	Small MS
	Other MS

	FREQUENCY
	LEVEL IN dBVemf(  )

	FR +/- 600 kHz to FR +/- 800 kHz
	70
	75
	70
	75

	FR +/- 800 kHz to FR +/- 1.6 MHz
	70
	80
	70
	80

	FR +/- 1.6 MHz to FR +/- 3 MHz
	80
	90
	80
	90

	389.6 to FR – 3 MHz
	90
	90
	-
	-

	FR + 3 MHz to 405.6 MHz
	90
	90
	-
	-

	419.6 to FR – 3 MHz
	-
	-
	90
	90

	FR + 3 MHz to 435.6 MHz
	-
	-
	90
	90

	100 kHz to <389.6 MHz
	90
	113
	-
	-

	>405.6 MHz to 12.75 GHz
	90
	113
	-
	-

	100 kHz to <419.6 MHz
	-
	-
	90
	113

	>435.6 MHz to 12.75 GHz
	-
	-
	90
	113


NOTE 1:
For E-GSM 900 MS the level of the unwanted signal in the band 905 MHz to 915 MHz is relaxed to 108 dBuVemf( ). GSM05.05, Section 5.1

NOTE 2:
a) For R-GSM 900 MS the level of the unwanted signal in the band 880 MHz to 915 MHz is relaxed to 108 dBuVemf( ). GSM05.05, Section 5.1


b) For R-GSM 900 small MS the level of the unwanted signal in the band 876 MHz to 915 MHz is relaxed to 106 dBuVemf( ). GSM05.05, Section 5.1

c) For TAPS 900 MS the level of the unwanted signal in the band 870 MHz to 900 MHz is relaxed to 106 dBuVemf( ). GSM05.05, Section 5.1


d) For TAPS 900 small MS the level of the unwanted signal in the band 870 MHz to 900 MHz is relaxed to 104 dBuVemf( ). GSM05.05, Section 5.1
NOTE 3:
a) For GSM 450 small MS the level of the unwanted signal in the band 450.4 MHz to 457.6 MHz is relaxed to 108 dBuVemf( ). GSM05.05, Section 5.1


b) For GSM 480 small MS the level of the unwanted signal in the band 478.8 MHz to 486 MHz is relaxed to 108 dBuVemf( ). GSM05.05, Section 5.1

f)
The SS counts the number of blocks transmitted with current coding scheme and the number of these blocks not acknowledged based on the content of the Ack/Nack Description information element (see 04.60, 12.3) in the Packet Downlink Ack/Nack as sent from the MS to the SS on the PACCH.

Note:
Due to the error rates related to the USF, the MS is likely to occasionaly miss its USF for transmitting the Packet Downlink Ack/Nack. As this requirement is not verified in this part of the test, the SS then again assigns uplink resources so the MS can send this message.

g)
Once the number of blocks transmitted with the current coding scheme as counted in step f) reaches or exceeds the minimum number of blocks as given in Table 14-18-2, the SS calculates the Block error ratio. The SS resets both counters. 


If a failure is indicated, it is noted and counted towards the allowed exemption total. In the case of failures discovered at the predicted frequencies at steps d i), ii) or iii) the test is repeated on the adjacent channels +/- 200 kHz away. If either of these two frequencies fail then the next channel 200 kHz beyond is also be tested. This process is repeated until all channels constituting the group of failures is known.

h)
The SS sets the value of the USF/MCS-4 such as to allocate the uplink to the MS.

i)
The unwanted signal is of frequency FB. It is applied in turn on the subset of frequencies calculated at step d) in the overall range 100 kHz to 12,75 GHz, where FB is an integer multiple of 200 kHz.


However, frequencies in the range FR +/- 600 kHz are excluded.

NOTE:
Allowance must be made for possible spurious signals arising from the SS. These are particularly likely at sub harmonic frequencies nFB where n = 2, 3, 4, 5, etc.

j)
The level of the unwanted signal is set according to table 14.18-9.

k)
The SS counts the number of times the USF is allocated to the MS, and the number of times the MS does not transmit while being allocated the uplink.

l)
Once the number of USF/MCS-4 allocating the uplink for the MS as counted in step k) reaches or exceeds the minimum number of blocks as given in Table 14-18-2, the SS calculates the Block error ratio. The SS resets both counters. If a failure is indicated, it is noted and counted towards the allowed exemption total.


In the case of failures discovered at the predicted frequencies at steps d i), ii) or iii) the test is repeated on the adjacent channels +/- 200 kHz away. If either of these two frequencies fail then the next channel 200 kHz beyond is also be tested. This process is repeated until all channels constituting the group of failures is known.

For 8-PSK Modulation:

a)
The SS is set to produce a static 8-PSK wanted signal and a static interfering signal at the same time. The SS sets the amplitude of the wanted signal to 4 dB above the reference sensitivity level specified in Table 14.18-3b for PDTCH channel and in Table 14.18-4b for USF channel with correction values as specified in GSM 05.05 section 6.2;

b)
The SS transmits packets on PDTCH using MSC-9 coding to MS on all allocated timeslots.

c)
The unwanted signal is of frequency FB. It is applied in turn on the subset of frequencies calculated at step d) in the overall range 100 kHz to 12,75 GHz, where FB is an integer multiple of 200 kHz.


However, frequencies in the range FR +/- 600 kHz are excluded.

NOTE:
Allowance must be made for possible spurious signals arising from the SS. These are particularly likely at sub harmonic frequencies nFB where n = 2, 3, 4, 5, etc.

d)
The frequencies at which the test is performed (adjusted to an integer multiple of 200 kHz channels most closely approximating the absolute frequency of the calculated blocking signal frequency) are the combined frequencies from i), ii) and iii) which follow:

i)
The total frequency range formed by: 

TAPS 380/410
the frequencies between Flo + (IF1 + IF2 + ... +IFn +4,6 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 4,6 MHz).

GSM 400

the frequencies between Flo + (IF1 + IF2 + ... +IFn +3,6 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 3,6 MHz).

GSM 700

the frequencies between Flo + (IF1 + IF2 + ... +IFn + 7,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 7,5 MHz).

GSM 850

the frequencies between Flo + (IF1 + IF2 + ... +IFn + 12,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 12,5 MHz).

P-GSM 900: the frequencies between Flo + (IF1 + IF2 + ... +IFn +12,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 12,5 MHz).

E-GSM 900: the frequencies between Flo + (IF1 + IF2 + ... +IFn +17,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 17,5 MHz).

For TAPS 900,
the frequencies between Flo + (IF1 + IF2 + ... +IFn +22.5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 22.5 MHz).

DCS 1 800: the frequencies between Flo + (IF1 + IF2 + ... +IFn +37,5 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 37,5 MHz).

PCS 1900: the frequencies between Flo + (IF1 + IF2 + ... +IFn +30 MHz)


and Flo - (IF1 + IF2 + ... + IFn + 30 MHz).

and

the frequencies + 100 MHz and - 100 MHz from the edge of the relevant receive band.

Measurement are made at 200 kHz intervals.

ii)
The three frequencies IF1, IF1 + 200 kHz, IF1 - 200 kHz.

iii)
The frequencies:


mFlo + IF1,


mFlo - IF1,


mFR,


where m is all positive integers greater than or equal to 2 such that either sum lies in the range 100 kHz to 12,75 GHz.


The frequencies in step ii) and iii) lying in the range of frequencies defined by step i) above need not be repeated.

Where:


Flo -
local oscillator applied to first receiver mixer


IF1 ... IFn -
are the n intermediate frequencies


Flo, IF1, IF2 ... IFn
shall be declared by the manufacturer in the PIXIT statement GSM 11.10 annex 3.

e)
The level of the unwanted signal is set according to table 14.18-9.

f)
The SS counts the number of blocks transmitted with current coding scheme and the number of these blocks not acknowledged based on the content of the Ack/Nack Description information element (see 04.60, 12.3) in the Packet Downlink Ack/Nack as sent from the MS to the SS on the PACCH.

Note:
Due to the error rates related to the USF, the MS is likely to occasionaly miss its USF for transmitting the Packet Downlink Ack/Nack. As this requirement is not verified in this part of the test, the SS then again assigns uplink resources so the MS can send this message.

g)
Once the number of blocks transmitted with the current coding scheme as counted in step f) reaches or exceeds the minimum number of blocks as given in Table 14-18-2, the SS calculates the Block error ratio. The SS resets both counters. If a failure is indicated, it is noted and counted towards the allowed exemption total.


In the case of failures discovered at the predicted frequencies at steps d i), ii) or iii) the test is repeated on the adjacent channels +/- 200 kHz away. If either of these two frequencies fail then the next channel 200 kHz beyond is also be tested. This process is repeated until all channels constituting the group of failures is known.

h)
The SS sets the value of the USF/MCS-9 such as to allocate the uplink to the MS.

j)
The unwanted signal is of frequency FB. It is applied in turn on the subset of frequencies calculated at step d) in the overall range 100 kHz to 12,75 GHz, where FB is an integer multiple of 200 kHz.


However, frequencies in the range FR +/- 600 kHz are excluded.

NOTE:
Allowance must be made for possible spurious signals arising from the SS. These are particularly likely at sub harmonic frequencies nFB where n = 2, 3, 4, 5, etc.

k)
The level of the unwanted signal is set according to table 14.18-9.

l)
The SS counts the number of times the USF is allocated to the MS, and the number of times the MS does not transmit while being allocated the uplink.

m)
Once the number of USF/MCS-9 allocating the uplink for the MS as counted in step l) reaches or exceeds the minimum number of blocks as given in Table 14-18-2, the SS calculates the Block error ratio. The SS resets both counters. If a failure is indicated, it is noted and counted towards the allowed exemption total.


In the case of failures discovered at the predicted frequencies at steps d i), ii) or iii) the test is repeated on the adjacent channels +/- 200 kHz away. If either of these two frequencies fail then the next channel 200 kHz beyond is also be tested. This process is repeated until all channels constituting the group of failures is known.

14.18.5.5
Test requirements

The block error ratio as calculated by the SS for different channels and coding schemes shall not exceed the conformance requirement.

This shall apply under normal test voltage and ambient temperature, and with the interfering signal at any frequency in the range specified.

The following exceptions are allowed:

TAPS 380:
A maximum of three failures in the frequency band 389.6 MHz to 405.6 MHz.


A maximum of 24 failures in the combined bands 100 kHz to 389.6 MHz and 405.6 MHz to 12.75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

TAPS 410:
A maximum of three failures in the frequency band 419.6 MHz to 435.6 MHz.


A maximum of 24 failures in the combined bands 100 kHz to 419.6 MHz and 435.6 MHz to 12.75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

GSM 400:
A maximum of three failures in the band 457.6 MHz to 473.6 MHz for GSM450 and in the band 486.0 MHz to 502.0 MHz for GSM480


A maximum of 24 in the combined bands 100 kHz to 457.6 MHz & 473.6 MHz to 12,75 GHz for GSM450 and in the combined bands 100 kHz to 486.0 MHz & 502.0 MHz to 12,75 GHz for GSM480 (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

GSM 750:
A maximum of six failures  in the frequency band 727 MHz to 782 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).

A maximum of 24 failures  in the combined bands 100 kHz to 727 MHz and 782 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

GSM 850:
A maximum of six failures  in the frequency band 849 MHz to 914 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 failures  in the combined bands 100 kHz to 849 MHz and 914 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

GSM 900:
A maximum of six failures in the band 915 MHz to 980 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 in the combined bands 100 kHz to 915 MHz and 980 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

DCS 1 800:
A maximum of twelve failures in the band 1785 MHz to 1 920 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 in the combined bands 100 kHz to 1785 MHz and 1 920 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

PCS 1900:
A maximum of twelve failures in the band 1910 MHz to 2010 MHz (which, if grouped, shall not exceed three 200 kHz channels per group).


A maximum of 24 in the combined bands 100 kHz to 1910 MHz and 2010 MHz to 12,75 GHz (which, if below FR and grouped, shall not exceed three 200 kHz channels per group).

If the number of failures do not exceed the maximum allowed figures stated above, the test of 14.18.5.4 is repeated at the frequencies at which the failures occurred. The level of the unwanted signal is set to 70 dBuVemf(  ) and the performance requirement is once again that stated above.

The number of Error Events recorded in this test shall not exceed the test limit error rate values given above, when using the maximum number of samples.

No failures are allowed at this lower unwanted signal level.
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