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14.4.1
Co-channel rejection - TCH/FS

14.4.1.1
Definition and applicability

The co-channel rejection is a measure of the capability of the receiver to receive a wanted modulated signal without exceeding a given degradation due to the presence of an unwanted modulated signal, both signals being at the nominal frequency of the receiver.

The requirements and this test apply to MS supporting speech.

14.4.1.2
Conformance requirement

1.
At reference co-channel interference the TCH/FS FER shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

2.
At reference co-channel interference the TCH/FS class Ib BER shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

3.
At reference co-channel interference the TCH/FS class II BER shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

14.4.1.3
Test purpose

1.
To verify that the MS does not exceed conformance requirement 1 under propagation condition TUhigh with frequency hopping and TUlow with no frequency hopping with an allowance for the statistical significance of the test.

2.
To verify that the MS does not exceed conformance requirement 2 under propagation condition TUhigh with frequency hopping and TUlow with no frequency hopping, with an allowance for the statistical significance of the test.

3.
To verify that the MS does not exceed conformance requirement  3 under propagation condition TUhigh with frequency hopping and TUlow with no frequency hopping with an allowance for the statistical significance of the test.

14.4.1.4
Method of test

14.4.1.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a TCH/FS with an ARFCN in the mid ARFCN range, power control level set to maximum power.

The SS transmits Standard Test Signal C1 on the traffic channel (wanted signal).

The SS commands the MS to create the traffic channel loop back, signalling erased frames (subclause 36.1.2.1.1.1).

14.4.1.4.2
Procedure

a)
In addition to the wanted signal, the SS  produces  an independent, uncorrelated interfering  signal, Standard Test Signal I1 (unwanted signal).


The unwanted signal is continuous and has no fixed relationship with the bit transitions of the wanted signal. Its amplitude is 9 dB below that of the wanted signal.


The fading characteristic of the wanted and the interfering signal is TUlow.

b)
The SS compares the modulation 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.

c)
The SS determines the number of residual bit error events for the bits of class II, by examining at least the minimum number of samples of consecutive bits of class II. Bits are taken only from those frames not signalled as erased.

d)
The SS determines the number of residual bit error events for the bits of the class Ib, by examining at least the minimum number of samples of consecutive bits of class Ib. Bits are only taken from those frames not signalled as erased.

e)
The SS also determines the frame erasure events by examining at least the minimum number of samples of consecutive frames and assuming a frame is received successfully it is not signalled as erased.

f)
Steps a) to e) are repeated except that in step a) both the wanted and interfering signal are TUhigh hopping and the SS commands the MS into hopping mode. A hopping pattern covering at least 10 frequencies is used.  The hopping band is centred around an ARFCN in the Mid ARFCN range.

14.4.1.5
Test requirements

The error rate measured in this test shall not exceed the test limit error rate values given in table 14-15.

Table 14-15: Limits for co-channel rejection

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

	TCH/FS
	FER
	TUlow/No FH
	24*
	25 000

	TCH/FS Class Ib
	RBER
	TUlow/No FH
	2,091/
	3 300 000

	TCH/FS Class II
	RBER
	TUlow/No FH
	4,3
	2 000 000

	TCH/FS
	FER
	TUhigh/FH
	3,371*
	17 800

	TCH/FS class Ib
	RBER
	TUhigh/FH
	0,215/
	2 000 000

	TCH/FS class II
	RBER
	TUhigh/FH
	8,333
	1 200 000


The parameter  can range from 1 to 1.6. The value of  for the RBER test on TCH/FS class Ib bits under particular measurement conditions shall be the same as that determined in the FER test on TCH/FS under the same conditions.

14.4.2
Co-channel rejection - TCH/HS

14.4.2.1
Definition and applicability

The requirements and this test apply to MS supporting half rate speech.

14.4.2.2
Conformance requirement

1.
At reference cochannel interference, the TCH/HS FER (shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

2.
At reference cochannel interference, the TCH/HS class Ib BER (BFI=0) shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

3.
At reference cochannel interference, the TCH/HS class II BER (BFI=0) shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

4.
At reference cochannel interference, the TCH/HS UFR shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

5.
At reference cochannel interference, the TCH/HS class Ib RBER ((BFI or UFI)=0) shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

14.4.2.3
Test purpose

1.
To verify that the MS does not exceed conformance requirement 1, under propagation conditions TUhigh with frequency hopping, with an allowance for the statistical significance of the test.

2.
To verify that the MS does not exceed conformance requirement 1, under propagation conditions TUhigh with frequency hopping, with an allowance for the statistical significance of the test.

3.
To verify that the MS does not exceed conformance requirement 1, under propagation conditions TUhigh with frequency hopping, with an allowance for the statistical significance of the test.

4.
To verify that the MS does not exceed conformance requirement 4, under propagation condition TUhigh with frequency hopping, with an allowance for the statistical significance of the test.

5.
To verify that the MS does not exceed conformance requirement 4, under propagation condition TUhigh with frequency hopping, with an allowance for the statistical significance of the test.

14.4.2.4
Method of test

14.4.2.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a TCH/HS with an ARFCN in the mid ARFCN range, power control level set to maximum power.

The SS transmits Standard Test Signal C1 on the traffic channel (wanted signal).

14.4.2.4.2
Procedure

a)
In addition to the wanted signal, the SS  produces  an independent, uncorrelated interfering  signal, Standard Test Signal I1 (unwanted signal).


The unwanted signal is continuous and has no fixed relationship with the bit transitions of the wanted signal. Its amplitude is 9 dB below that of the wanted signal.

b)
The fading characteristic of the wanted and the interfering signal is set to TUhigh. The SS commands the MS into hopping mode. A hopping pattern covering at least 10 frequencies is used.  The hopping band is centred around an ARFCN in the Mid ARFCN range.

c)
The SS commands the MS to create traffic channel loop back signalling erased frames using test loop A.

NOTE 1:
Test loop A is defined in clause 36. Frames marked with BFI=1 are signalled as erased on the uplink.

d)
The SS compares the modulation 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.

e)
The SS determines the number of residual bit error events for the bits of class II, by examining at least the minimum number of samples of consecutive bits of class II. Bits are taken only from those frames not signalled as erased.

f)
The SS determines the number of residual bit error events for the bits of the class Ib, by examining at least the minimum number of samples of consecutive bits of class Ib. Bits are only taken from those frames not signalled as erased.

g)
The SS also determines the frame erasure events by examining at least the minimum number of samples of consecutive frames and assuming a frame is received successfully it is not signalled as erased.

h)
The SS commands the MS to open test loop A and close test loop D.

NOTE 2:
Test loop D is defined in clause 36. Frames marked as erased (BFI=1), or unreliable (UFI=1), are signalled to the SS on the uplink.

j)
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 erased/unreliable frame indication.

k)
The SS determines the number of residual bit error events for the bits of the class Ib, by examining sequences of at least the minimum number of samples of consecutive bits of class Ib. Bits are only taken from those frames not signalled as erased/unreliable.

l)
The SS also determines the unreliable frame events by examining sequences of at least the minimum number of samples of consecutive frames and assuming a frame is received successfully it is not signalled as erased/unreliable.

14.4.2.5
Test requirements

The error rate measured in this test shall not exceed the test limit error rate values given in table 14-16 or table 14-17.

Table 14-16: Limits for GSM 400, GSM 700, GSM 850 and GSM 900 co-channel rejection

	Channel/Type of measurement
	Propagation condition
	Test limit error rate %
	Minimum No. of samples

	TCH/HS  FER
	TUhigh/FH
	5,607
	10 700

	TCH/HS  Class Ib  RBER (BFI=0)
	TUhigh/FH
	0,325
	184 700

	TCH/HS  Class II  RBER (BFI=0)
	TUhigh/FH
	7,961
	25 500

	TCH/HS  UFR
	TUhigh/FH
	6,834
	8 780

	TCH/HS  Class Ib  RBER ((BFI or UFI)=0)
	TUhigh/FH
	0,235
	255 000


Table 14-17: Limits for DCS 1800 and PCS 1 900 co-channel rejection

	Channel/Type of measurement
	Propagation condition
	Test limit error rate %
	Minimum No. of samples

	TCH/HS  FER
	TUhigh/FH
	5,607
	10 700

	TCH/HS  Class Ib  RBER (BFI=0)
	TUhigh/FH
	0,325
	184 700

	TCH/HS  Class II  RBER (BFI=0)
	TUhigh/FH
	7,961
	25 500

	TCH/HS  UFR
	TUhigh/FH
	6,834
	8 780

	TCH/HS  Class Ib  RBER ((BFI or UFI)=0)
	TUhigh/FH
	0,235
	255 000


[….]

14.4.6
Co-channel rejection - TCH/EFS

14.4.6.1
Definition and applicability

The co-channel rejection is a measure of the capability of the receiver to receive a wanted modulated signal without exceeding a given degradation due to the presence of an unwanted modulated signal, both signals being at the nominal frequency of the receiver.

The requirements and this test apply to MS supporting speech.

14.4.6.2
Conformance requirement

1.
At reference co-channel interference the TCH/EFS FER shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

2.
At reference co-channel interference the TCH/EFS class Ib BER shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

3.
At reference co-channel interference the TCH/EFS class II BER shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

14.4.6.3
Test purpose

1.
To verify that the MS does not exceed conformance requirement 1 under propagation condition TUhigh with frequency hopping and TUlow with no frequency hopping with an allowance for the statistical significance of the test.

2.
To verify that the MS does not exceed conformance requirement 2 under propagation condition TUhigh with frequency hopping and TUlow with no frequency hopping, with an allowance for the statistical significance of the test.

3.
To verify that the MS does not exceed conformance requirement  3 under propagation condition TUhigh with frequency hopping and TUlow with no frequency hopping with an allowance for the statistical significance of the test.

14.4.6.4
Method of test

14.4.6.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a TCH/EFS with an ARFCN in the mid ARFCN range, power control level set to maximum power.

The SS transmits Standard Test Signal C1 on the traffic channel (wanted signal).

The SS commands the MS to create the traffic channel loop back, signalling erased frames (subclause 36.1.2.1.1.1).

14.4.6.4.2
Procedure

a)
In addition to the wanted signal, the SS  produces  an independent, uncorrelated interfering  signal, Standard Test Signal I1 (unwanted signal).


The unwanted signal is continuous and has no fixed relationship with the bit transitions of the wanted signal. Its amplitude is 9 dB below that of the wanted signal.


The fading characteristic of the wanted and the interfering signal is TUlow.

b)
The SS compares the modulation 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.

c)
The SS determines the number of residual bit error events for the bits of class II, by examining at least the minimum number of samples of consecutive bits of class II. Bits are taken only from those frames not signalled as erased.

d)
The SS determines the number of residual bit error events for the bits of the class Ib, by examining at least the minimum number of samples of consecutive bits of class Ib. Bits are only taken from those frames not signalled as erased.

e)
The SS also determines the frame erasure events by examining at least the minimum number of samples of consecutive frames and assuming a frame is received successfully it is not signalled as erased.

f)
Steps a) to e) are repeated except that in step a) both the wanted and interfering signal are TUhigh hopping and the SS commands the MS into hopping mode.  A hopping pattern covering at least 10 frequencies is used.  The hopping band is centred around an ARFCN in the Mid ARFCN range.

14.4.6.5
Test requirements

The error rate measured in this test shall not exceed the test limit error rate values given in table 14-21.

Table 14-21: Limits for co-channel rejection

	Channel
	Type of measure-ment
	Propagation condition
	Test limit error rate %
	Minimum No. of samples

	TCH/EFS
	FER
	TUlow/No FH
	24
	25 000

	TCH/EFS Class Ib
	RBER
	TUlow/No FH
	0,209
	3 300 000

	TCH/EFS Class II
	RBER
	TUlow/No FH
	3,039
	2 000 000

	TCH/EFS
	FER
	TUhigh/FH
	3,357
	17 800

	TCH/EFS class Ib
	RBER
	TUhigh/FH
	0,115
	2 000 000

	TCH/EFS class II
	RBER
	TUhigh/FH
	8,333
	1 200 000


[….]

14.4.8
Co-channel rejection - TCH/AFS

14.4.8.1
Definition and applicability

The co-channel rejection is a measure of the capability of the receiver to receive a wanted modulated signal without exceeding a given degradation due to the presence of an unwanted modulated signal, both signals being at the nominal frequency of the receiver.

The requirements and this test apply to MS supporting AMR Full Rate speech.

14.4.8.2
Conformance requirement

1.
At reference co-channel interference the TCH/AFS FER shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

2.
At reference co-channel interference the TCH/AFS class Ib BER shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

14.4.8.3
Test purpose

1.
To verify that the MS does not exceed conformance requirement 1 under propagation condition TUhigh with frequency hopping and TUlow with no frequency hopping with an allowance for the statistical significance of the test.

2.
To verify that the MS does not exceed conformance requirement 2 under propagation condition TUhigh with frequency hopping and TUlow with no frequency hopping, with an allowance for the statistical significance of the test.

14.4.8.4
Method of test

14.4.8.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a TCH/AFS with an ARFCN in the mid ARFCN range, power control level set to maximum power.

The multirate configuration indicates the use of a codec set limited to 12,2 kbit/s.

The SS transmits Standard Test Signal C1 on the traffic channel (wanted signal).

The SS commands the MS to create the traffic channel loop back, signalling erased frames (subclause 36).

14.4.8.4.2
Procedure

a)
In addition to the wanted signal, the SS  produces  an independent, uncorrelated interfering  signal, Standard Test Signal I1 (unwanted signal).


The unwanted signal is continuous and has no fixed relationship with the bit transitions of the wanted signal. The interference ratio is set to the reference interference ratio (+9 dB), meaning that the  amplitude of the interferer is 9 dB below that of the wanted signal.


The fading characteristic of the wanted and the interfering signal is TUlow.

b)
The SS compares the modulation 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.

c)
The SS determines the number of residual bit error events for the bits of the class Ib, by examining at least the minimum number of samples of consecutive bits of class Ib. Bits are only taken from those frames not signalled as erased.

d)
The SS also determines the frame erasure events by examining at least the minimum number of samples of consecutive frames and assuming a frame is received successfully it is not signalled as erased.

e)
Steps a) to d) are repeated except that in step a) both the wanted and interfering signal are TUhigh hopping and the SS commands the MS into hopping mode.  A hopping pattern covering at least 10 frequencies is used.  The hopping band is centred around an ARFCN in the Mid ARFCN range.

f)
The SS uses a Channel Mode Modify procedure to change the active codec set to 10,2 kbit/s and steps b) to e) are repeated.

g)
The SS uses a Channel Mode Modify procedure to change the active codec set to 7,95 kbit/s and steps b) to e) are repeated.

h)
The SS uses a Channel Mode Modify procedure to change the active codec set to 7,4 kbit/s and steps b) to e) are repeated.

i)
The SS uses a Channel Mode Modify procedure to change the active codec set to 6,7 kbit/s and steps b) to e) are repeated.

j)
The SS uses a Channel Mode Modify procedure to change the active codec set to 5,9 kbit/s and steps b) to e) are repeated.

k)
The interference ratio is set to 3 dB below the reference interference ratio (+9 dB ‑ 3 dB), meaning that the amplitude of the interferer is 6 dB below that of the wanted signal. The SS uses a Channel Mode Modify procedure to change the active codec set to 5,15 kbit/s and steps b) to e) are repeated.

l)
The SS uses a Channel Mode Modify procedure to change the active codec set to 4,75 kbit/s and steps b) to e) are repeated.

14.4.8.5
Test requirements

Testing the Co‑channel interference performance can be done either in the classical way with a fixed minimum number of samples or using statistical methods that lead to an early pass/fail decision with test time significantly reduced for MS with BER/BLER not on the limit. 

Both methods are based on a bad DUT factor M = 1.5.

14.4.8.5.1
Statistical testing of BER/BLER performance with early decision

For more information on statistical testing of BER/BLER performance, especially the definition of limit lines refer to Annex 6.2.

Wrong decision risk F for one single error rate test:

Fpass   =   Ffail   =   F
and
F   =   0.2%

Wrong decision probability D per test step:

Dpass   =   Dfail   =   D
and
D   =   0.0085%

Parameters for limit lines:

1.
D
=  0.000085
wrong decision probability per test step. 

2.
M
=   1.5
bad DUT factor

3.
ne
number of (error) events. This parameter is the x‑ordinate in figure 14‑1.

4.
ns
number of samples. The error rate is calculated from ne and ns. 

Limit checking

Before limit checking is valid the minimum test time due to fading needs to be considered:

Testing under multipath and interference conditions requires that at least 990 wavelengths are crossed with the speed given in the fading profile. This leads to a minimum test time depending on the frequency range. No early pass/fail decision is allowed until the minimum test time due to fading has elapsed. 

Table 14-48: Minimum test times due to TU low fading conditions

	Full Rate 3 km/h

	Frequency
	0,4
	0,7
	0,85
	0,9
	1,8
	1,9
	GHz

	Wavelenth
	0,75
	0,43
	0,35
	0,33
	0,17
	0,16
	m

	min test time
	7128
	4073
	3354
	3168
	1584
	1501
	s

	
	1:58:48
	1:07:53
	0:55:54
	0:52:48
	0:26:24
	0:25:01
	hh:mm:ss

	
	
	
	
	
	
	
	


Table 14-49: Minimum test times due to TU high fading conditions

	Full Rate 50 km/h

	Frequency
	0,4
	0,7
	0,85
	0,9
	1,8
	1,9
	GHz

	Wavelenth
	0,75
	0,43
	0,35
	0,33
	0,17
	0,16
	m

	min test time
	428
	244
	201
	190
	95
	90
	s

	
	0:07:08
	0:04:04
	0:03:21
	0:03:10
	0:01:35
	0:01:30
	hh:mm:ss

	
	
	
	
	
	
	
	


If the minimum test time due to multipath conditions exceeds the target test time,  then the test runs for the minimum test time due to multipath conditions and the decision is done by comparing the result with the “derived test limit”. In this case early pass/fail decisions are obsolete.

If the target test time exceeds the minimum test time due to multipath conditions early pass/fail decisions can be headed for in order to accelerate test execution. 

For an early decision a minimum number of (error) events is necessary. 

For an early pass decision
ne   ≥   1
(inclusive artificial error)

For an early fail decision
ne   ≥   7

When the target test time has been reached the test is finished and a pass/fail decision can be made.

The error rate measured in this test shall be tested according to the values given in tables 14-49 or 14-50.

Co-channel rejection tests with a frequency condition noted as "@-ndB" are performed for an interference ratio n dB below the reference interference ratio (see 3GPP TS 45.005).

Table 14-49: Statistical test limits for GSM 400, GSM 700, GSM 850 and GSM 900 TU low no FH

	TU low no FH

	0.4 to 0.9GHz
	frames per s
	Orig. BER
	Derived
	Target number
	Target test
	Target test time

	
	Channel
	bits per sec
	clas1b per s
	requirement
	test limit
	of samples
	 time (s)
	  (hh:mm:ss)

	AFS 12.2
	frames
	12200
	50
	0,220000
	0,271480
	1271
	25
	00:00:25

	
	Class1b
	12200
	8150
	0,009000
	0,011106
	31064
	4
	00:00:04

	AFS 10.2
	frames
	10200
	50
	0,180000
	0,222120
	1553
	31
	00:00:31

	
	Class1b
	10200
	6950
	0,005300
	0,006540
	52751
	8
	00:00:08

	AFS 7.95
	frames
	7950
	50
	0,130000
	0,160420
	2151
	43
	00:00:43

	
	Class1b
	7950
	4200
	0,006600
	0,008144
	42360
	10
	00:00:10

	AFS 7.4
	frames
	7400
	50
	0,140000
	0,172760
	1997
	40
	00:00:40

	
	Class1b
	7400
	4350
	0,004300
	0,005306
	65018
	15
	00:00:15

	AFS 6.7
	frames
	6700
	50
	0,110000
	0,135740
	2542
	51
	00:00:51

	
	Class1b
	6700
	3950
	0,007500
	0,009255
	37277
	9
	00:00:09

	AFS 5.9
	frames
	5900
	50
	0,100000
	0,123400
	2796
	56
	00:00:56

	
	Class1b
	5900
	3150
	0,003800
	0,004689
	73573
	23
	00:00:23

	AFS 5.15
	frames @-3dB
	5150
	50
	0,190000
	0,234460
	1471
	29
	00:00:29

	
	Class1b@-3dB
	5150
	2700
	0,008500
	0,010489
	32892
	12
	00:00:12

	AFS 4.75
	frames@-3dB
	4750
	50
	0,170000
	0,209780
	1645
	33
	00:00:33

	
	Class1b@-3dB
	4750
	2800
	0,006200
	0,007651
	45093
	16
	00:00:16

	
	
	
	
	
	
	
	
	


Table 14-50: Statistical test limits for GSM 400, GSM 700, GSM 850 and GSM 900 TU high with FH

	TU high FH


	0.4 to 0.9GHz
	
	frames per s
	Orig. BER
	Derived
	Target number
	Target test
	Target test time

	
	Channel
	bits per sec
	clas1b per s
	requirement
	test limit
	of samples
	 time (s)
	  (hh:mm:ss)

	AFS 12.2
	frames
	12200
	50
	0,035000
	0,043190
	7988
	160
	00:02:40

	
	Class1b
	12200
	8150
	0,017000
	0,020978
	16446
	2
	00:00:02

	AFS 10.2
	frames
	10200
	50
	0,014000
	0,017276
	19970
	399
	00:06:39

	
	Class1b
	10200
	6950
	0,002100
	0,002591
	133133
	19
	00:00:19

	AFS 7.95
	frames
	7950
	50
	0,001200
	0,001481
	232982
	4660
	01:17:40

	
	Class1b
	7950
	4200
	0,000650
	0,000802
	430121
	102
	00:01:42

	AFS 7.4
	frames
	7400
	50
	0,001600
	0,001974
	174737
	3495
	00:58:15

	
	Class1b
	7400
	4350
	0,000320
	0,000395
	873683
	201
	00:03:21

	AFS 6.7
	frames
	6700
	50
	0,000410
	0,000506
	681899
	13638
	03:47:18

	
	Class1b
	6700
	3950
	0,000420
	0,000518
	665663
	169
	00:02:49

	AFS 5.9
	frames
	5900
	50
	0,000180
	0,000222
	1553214
	31064
	08:37:44

	
	Class1b
	5900
	3150
	0,000050
	0,000062
	5591572
	1775
	00:29:35

	AFS 5.15
	frames @-3dB
	5150
	50
	0,004700
	0,005800
	59485
	1190
	00:19:50

	
	Class1b@-3dB
	5150
	2700
	0,001100
	0,001357
	254162
	94
	00:01:34

	AFS 4.75
	frames@-3dB
	4750
	50
	0,002300
	0,002838
	121556
	2431
	00:40:31

	
	Class1b@-3dB
	4750
	2800
	0,000330
	0,000407
	847208
	303
	00:05:03

	
	
	
	
	
	
	
	
	


Table 14-51: Statistical test limits for DCS 1 800 and PCS 1 900 TU low no FH

	TU low no FH


	1.8 and 1.9GHz
	
	frames per s
	Orig. BER
	Derived
	Target number
	Target test
	Target test time

	
	Channel
	bits per sec
	clas1b per s
	requirement
	test limit
	of samples
	 time (s)
	  (hh:mm:ss)

	AFS 12.2
	frames
	12200
	50
	0,220000
	0,271480
	1271
	25
	00:00:25

	
	Class1b
	12200
	8150
	0,009200
	0,011353
	30389
	4
	00:00:04

	AFS 10.2
	frames
	10200
	50
	0,180000
	0,222120
	1553
	31
	00:00:31

	
	Class1b
	10200
	6950
	0,005400
	0,006664
	51774
	7
	00:00:07

	AFS 7.95
	frames
	7950
	50
	0,130000
	0,160420
	2151
	43
	00:00:43

	
	Class1b
	7950
	4200
	0,006700
	0,008268
	41728
	10
	00:00:10

	AFS 7.4
	frames
	7400
	50
	0,140000
	0,172760
	1997
	40
	00:00:40

	
	Class1b
	7400
	4350
	0,004300
	0,005306
	65018
	15
	00:00:15

	AFS 6.7
	frames
	6700
	50
	0,110000
	0,135740
	2542
	51
	00:00:51

	
	Class1b
	6700
	3950
	0,007600
	0,009378
	36787
	9
	00:00:09

	AFS 5.9
	frames
	5900
	50
	0,100000
	0,123400
	2796
	56
	00:00:56

	
	Class1b
	5900
	3150
	0,003800
	0,004689
	73573
	23
	00:00:23

	AFS 5.15
	frames @-3dB
	5150
	50
	0,190000
	0,234460
	1471
	29
	00:00:29

	
	Class1b@-3dB
	5150
	2700
	0,008400
	0,010366
	33283
	12
	00:00:12

	AFS 4.75
	frames@-3dB
	4750
	50
	0,170000
	0,209780
	1645
	33
	00:00:33

	
	Class1b@-3dB
	4750
	2800
	0,006100
	0,007527
	45833
	16
	00:00:16

	
	
	
	
	
	
	
	
	


Table 14-52: Statistical test limits for DCS 1 800 and PCS 1 900 TU high with FH

	TU high FH



	1.8 and 1.9GHz
	frames per s
	Orig. BER
	Derived
	Target number
	Target test
	Target test time

	
	Channel
	bits per sec
	clas1b per s
	requirement
	test limit
	of samples
	 time (s)
	  (hh:mm:ss)

	AFS 12.2
	frames
	12200
	50
	0,027000
	0,033318
	10355
	207
	00:03:27

	
	Class1b
	12200
	8150
	0,016000
	0,019744
	17474
	2
	00:00:02

	AFS 10.2
	frames
	10200
	50
	0,009800
	0,012093
	28528
	571
	00:09:31

	
	Class1b
	10200
	6950
	0,001700
	0,002098
	164458
	24
	00:00:24

	AFS 7.95
	frames
	7950
	50
	0,000700
	0,000864
	399398
	7988
	02:13:08

	
	Class1b
	7950
	4200
	0,000420
	0,000518
	665663
	158
	00:02:38

	AFS 7.4
	frames
	7400
	50
	0,000830
	0,001024
	336842
	6737
	01:52:17

	
	Class1b
	7400
	4350
	0,000200
	0,000247
	1397893
	321
	00:05:21

	AFS 6.7
	frames
	6700
	50
	0,000250
	0,000309
	1118314
	22366
	06:12:46

	
	Class1b
	6700
	3950
	0,000280
	0,000346
	998495
	253
	00:04:13

	AFS 5.9
	frames
	5900
	50
	0,000100
	0,000123
	2795786
	55916
	15:31:56

	
	Class1b
	5900
	3150
	0,000020
	0,000025
	13978930
	4438
	01:13:58

	AFS 5.15
	frames @-3dB
	5150
	50
	0,002600
	0,003208
	107530
	2151
	00:35:51

	
	Class1b@-3dB
	5150
	2700
	0,000720
	0,000888
	388304
	144
	00:02:24

	AFS 4.75
	frames@-3dB
	4750
	50
	0,001000
	0,001234
	279579
	5592
	01:33:12

	
	Class1b@-3dB
	4750
	2800
	0,000210
	0,000259
	1331327
	475
	00:07:55

	
	
	
	
	
	
	
	
	


14.4.8.5.2
Fixed testing of BER/BLER performance with minimum number of samples

The error rate measured in this test shall not exceed the test limit error rate values given in table 14-16.

Co-channel rejection tests with a frequency condition noted as "@ndB" are performed with the interfering frequency transmitted with an additional n dB attenuation, see 3GPP TS 45.005.

Table 14-16: Limits for GSM 400, GSM 700, GSM 850 and GSM 900 co-channel rejection

	Channel
	Propagation condition
	Test limit error rate %
	Minimum No. of samples

	TCH/AFS 12.2 (FER)
	TUlow/No FH
	27.72
	2730

	TCH/AFS 12.2 Class Ib (RBER)
	TUlow/No FH
	1.134
	66670

	TCH/AFS 12.2 (FER)
	TUhigh/FH
	4.41
	17150

	TCH/AFS 12.2 Class Ib (RBER)
	TUhigh/FH
	2.142
	35300

	TCH/AFS 10.2 (FER)
	TUlow/No FH
	22.68
	3333

	TCH/AFS 10.2 Class Ib (RBER)
	TUlow/No FH
	0.668
	113210

	TCH/AFS 10.2 (FER)
	TUhigh/FH
	1.764
	14290

	TCH/AFS 10.2 Class Ib (RBER)
	TUhigh/FH
	0.265
	272730

	TCH/AFS 7.95 (FER)
	TUlow/No FH
	16.38
	4620

	TCH/AFS 7.95 Class Ib (RBER)
	TUlow/No FH
	0.831
	91000

	TCH/AFS 7.95 (FER)
	TUhigh/FH
	0.1638
	461550

	TCH/AFS 7.95 Class Ib (RBER)
	TUhigh/FH
	0.089
	845100

	TCH/AFS 7.4 (FER)
	TUlow/No FH
	17.64
	4290

	TCH/AFS 7.4 Class Ib (RBER)
	TUlow/No FH
	0.541
	139550

	TCH/AFS 7.4 (FER)
	TUhigh/FH
	0.201
	375000

	TCH/AFS 7.4 Class Ib (RBER)
	TUhigh/FH
	0.040
	1875000

	TCH/AFS 6.7 (FER)
	TUlow/No FH
	13.86
	5455

	TCH/AFS 6.7 Class Ib (RBER)
	TUlow/No FH
	0.945
	80000

	TCH/AFS 6.7 (FER)
	TUhigh/FH
	0.057
	1333333

	TCH/AFS 6.7 Class Ib (RBER)
	TUhigh/FH
	0.055
	1363636

	TCH/AFS 5.9 (FER)
	TUlow/No FH
	12.6
	6000

	TCH/AFS 5.9 Class Ib (RBER)
	TUlow/No FH
	0.479
	157900

	TCH/AFS 5.9 (FER)
	TUhigh/FH
	0.023
	3333333

	TCH/AFS 5.9 Class Ib (RBER)
	TUhigh/FH
	0.006
	12000000s

	TCH/AFS 5.15 (FER)
	TUlow/No FH@-3 dB
	23.94
	3160

	TCH/AFS 5.15 Class Ib (RBER)
	TUlow/No FH@-3 dB
	1.071
	70590

	TCH/AFS 5.15 (FER)
	TUhigh/FH@-3 dB
	0.592
	133333

	TCH/AFS 5.15 Class Ib (RBER)
	TUhigh/FH@-3 dB
	0.139
	600000

	TCH/AFS 4.75 (FER)
	TUlow/No FH@-3 dB
	21.42
	3530

	TCH/AFS 4.75 Class Ib (RBER)
	TUlow/No FH@-3 dB
	0.78
	96780

	TCH/AFS 4.75 (FER)
	TUhigh/FH@-3 dB
	0.29
	285720

	TCH/AFS 4.75 Class Ib (RBER)
	TUhigh/FH@-3 dB
	0.042
	2730


Table 14-17: Limits for DCS 1800 and PCS 1 900 co-channel rejection

	Channel
	Propagation condition
	Test limit error rate %
	Minimum No. of samples

	TCH/AFS 12.2 (FER)
	TUlow/No FH
	27.72
	2730

	TCH/AFS 12.2 Class Ib (RBER)
	TUlow/No FH
	1.1592
	65220

	TCH/AFS 12.2 (FER)
	TUhigh/FH
	3.402
	22230

	TCH/AFS 12.2 Class Ib (RBER)
	TUhigh/FH
	2.016
	37500

	TCH/AFS 10.2 (FER)
	TUlow/No FH
	22.68
	3340

	TCH/AFS 10.2 Class Ib (RBER)
	TUlow/No FH
	0.680
	111120

	TCH/AFS 10.2 (FER)
	TUhigh/FH
	1.234
	61230

	TCH/AFS 10.2 Class Ib (RBER)
	TUhigh/FH
	0.214
	353000

	TCH/AFS 7.95 (FER)
	TUlow/No FH
	16.38
	4620

	TCH/AFS 7.95 Class Ib (RBER)
	TUlow/No FH
	0.844
	89560

	TCH/AFS 7.95 (FER)
	TUhigh/FH
	0.088
	857160

	TCH/AFS 7.95 Class Ib (RBER)
	TUhigh/FH
	0.053
	1429000

	TCH/AFS 7.4 (FER)
	TUlow/No FH
	17.64
	4290

	TCH/AFS 7.4 Class Ib (RBER)
	TUlow/No FH
	0.541
	140000

	TCH/AFS 7.4 (FER)
	TUhigh/FH
	0.104
	1205

	TCH/AFS 7.4 Class Ib (RBER)
	TUhigh/FH
	0.025
	3000000

	TCH/AFS 6.7 (FER)
	TUlow/No FH
	13.86
	5455

	TCH/AFS 6.7 Class Ib (RBER)
	TUlow/No FH
	0.958
	78950

	TCH/AFS 6.7 (FER)
	TUhigh/FH
	0.031
	2400000

	TCH/AFS 6.7 Class Ib (RBER)
	TUhigh/FH
	0.035
	2143000

	TCH/AFS 5.9 (FER)
	TUlow/No FH
	12.6
	6000

	TCH/AFS 5.9 Class Ib (RBER)
	TUlow/No FH
	0.479
	157900

	TCH/AFS 5.9 (FER)
	TUhigh/FH
	0.013
	6000000

	TCH/AFS 5.9 Class Ib (RBER)
	TUhigh/FH
	0.025
	30000000

	TCH/AFS 5.15 (FER)
	TUlow/No FH@-3 dB
	23.94
	3158

	TCH/AFS 5.15 Class Ib (RBER)
	TUlow/No FH@-3 dB
	1.058
	71430

	TCH/AFS 5.15 (FER)
	TUhigh/FH@-3 dB
	0.328
	230800

	TCH/AFS 5.15 Class Ib (RBER)
	TUhigh/FH@-3 dB
	0.090
	833400

	TCH/AFS 4.75 (FER)
	TUlow/No FH@-3 dB
	21.42
	3530

	TCH/AFS 4.75 Class Ib (RBER)
	TUlow/No FH@-3 dB
	0.769
	98370

	TCH/AFS 4.75 (FER)
	TUhigh/FH@-3 dB
	0.126
	600000

	TCH/AFS 4.75 Class Ib (RBER)
	TUhigh/FH@-3 dB
	0.026
	2857150


[….]

14.4.17
Co-channel rejection - TCH/AFS-INB

14.4.17.1
Definition and applicability

The co-channel rejection is a measure of the capability of the receiver to receive a wanted modulated signal without exceeding a given degradation due to the presence of an unwanted modulated signal, both signals being at the nominal frequency of the receiver.

The requirements and this test apply to MS supporting AMR Full Rate speech and Loop I.

14.4.17.2
Conformance requirement

1.
At reference co-channel interference the TCH/AFS-INB FER shall meet the reference interference performance of table 2 in 3GPP TS 45.005 subclause 6.3.

14.4.17.3
Test purpose

1.
To verify that the MS does not exceed conformance requirement 1 under propagation condition TUhigh with frequency hopping and TUlow with no frequency hopping with an allowance for the statistical significance of the test.

14.4.17.4
Method of test

14.4.17.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a TCH/AFS with an ARFCN in the mid ARFCN range, power control level set to maximum power.

The multirate configuration indicates the use of the following set of codecs modes:

	Codec Mode
	TCH/AFS in kbit/s

	CODEC_MODE_4
	12,2

	CODEC_MODE_3
	7,95

	CODEC_MODE_2
	5,9

	CODEC_MODE_1
	4,75


The Initial Codec Mode shall be set to the lowest codec mode (CODEC_MODE_1).

The following decision threshold and hysteresis values in terms of normalized carrier to interference ratio (C/Inorm), shall apply for Codec Mode Command / Request (MC, MR):

	MC'/MR'
	THR_MC_Dn(MC)/
THR_MR_Dn(MR)
	THR_MC_Up(MC)/
THR_MR_Up(MR)

	CODEC_MODE_4
	18,5 dB
	+ (

	CODEC_MODE_3
	12,5 dB
	20,5 dB

	CODEC_MODE_2
	6,5 dB
	14,5 dB

	CODEC_MODE_1
	( (
	8,5 dB


The SS transmits Standard Test Signal C1 on the traffic channel using the Initial Codec Mode (ICM).

The SS continuously sends a CMC corresponding to the highest codec mode (CODEC_MODE_4).

The SS commands the MS to loop back in band signaling codewords by closing a Loop I.

14.4.17.4.2
Procedure

a)
In addition to the wanted signal, the SS  produces  an independent, uncorrelated interfering  signal, Standard Test Signal I1 (unwanted signal).


The unwanted signal is continuous and has no fixed relationship with the bit transitions of the wanted signal. Its amplitude is 6 dB below that of the wanted signal (9 dB – 3 dB less attenuation on the interfering signal).


The fading characteristic of the wanted and the interfering signal is TUlow.

b)
The SS shall change the Codec Mode Indication and Codec Mode Command at to the neighbour mode, not more often than every 22 speech frames (440 ms) by following a scanning pattern (1->2->3->4->4->3->2->1). CMI should initially be increased. CMC should initially be decreased. The CMIC/MC shall be repeated until the minimum required number of frame samples has been sent to the MS.

c)
The SS compares the in band signalling codewords/frames it sends to the MS with the in band signalling codewords/frames which are looped back from the receiver after demodulation and decoding, and checks for in band signalling (CMI/CMC) frame errors.

d)
The SS determines the frame error events by examining sequences of at least the minimum number of samples of consecutive frames. All frames should be considered when computing the frame error rate: those corresponding to a downlink CMI/CMC transitions and those without downlink CMI/CMC transitions.

e)
Steps a) to d) are repeated except that in step a) both the wanted and interfering signal are TUhigh hopping and the SS commands the MS into hopping mode. A hopping pattern covering at least 10 frequencies is used.  The hopping band is centred around an ARFCN in the Mid ARFCN range.

14.4.17.5
Test requirements

The frame error rate measured in this test shall not exceed the test limit error rate values given in table 14.4.17-1 or 14.4.17-2.

Co-channel rejection tests with a frequency condition noted as "@ndB" are performed with the interfering frequency transmitted with an additional n dB attenuation, see 3GPP TS 45.005.

Table 14.4.17-1: Limits for GSM 400, GSM 700, GSM 850 and GSM 900 co-channel rejection

	Channel
	Propagation
condition
	Test limit
error rate %
	Minimum No.
of samples

	TCH/AFS-INB (FER)
	TUlow/No FH@-3 dB
	3.920
	15000

	TCH/AFS-INB (FER)
	TUhigh/FH@-3 dB
	0.186
	150000


Table 14.4.17-2: Limits for DCS 1800 and PCS 1 900 co-channel rejection

	Channel
	Propagation
condition
	Test limit
error rate %
	Minimum No.
of samples

	TCH/AFS-INB (FER)
	Tulow/No FH@-3dB
	3.920
	15000

	TCH/AFS-INB (FER)
	TUhigh/FH@-3 dB
	0.139
	150000


[….]

14.10.1

Performance of the Codec Mode Request Generation – TCH/AFS

14.10.1.1
Definition and applicability

When a traffc channel supporting an Adaptive Multi-Rate speech codec is activated, the Codec Mode Request is sent by MS in band every other speech frame to indicate to the Network the recommended codec mode of the ACS to use on the downlink.

The requirements and this test apply to MS supporting AMR Full Rate speech.

14.10.1.2
Conformance Requirement

For TULow channel conditions with ideal frequency hopping without DTX activated, the MS shall produce Codec Mode Requests with the following accuracy:

Requirement 1: When a carrier to interferer ratio 4 dB higher than a defined upper threshold is applied to the antenna connector, the MS shall request a higher mode with a probability exceeding 90%. This shall be measured immediately after a settling-time of 200 ms.

Requirement 2: When a carrier to interferer ratio 4 dB lower than a defined lower threshold is applied to the antenna connector, the MS shall request a lower mode with a probability exceeding 90%. This shall be measured immediately after a settling-time of 200 ms.

If required, the above test levels shall be reduced by the fixed normalization factor defined in sub-clause 3.3.1 of TS 45.009 to account for potential improved receiver performances.

14.10.1.3
Test Purpose

1.
To verify that the MS does not exceed conformance requirement 1 under TUlow under frequency hopping propagation conditions without DTX with an allowance for the statistical significance of the test.

2. To verify that the MS does not exceed conformance requirement 2 under TUlow under frequency hopping propagation conditions without DTX with an allowance for the statistical significance of the test.

14.10.1.4
Method of Test

14.10.1.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a TCH/AFS with a hopping pattern covering at least 10 frequencies.  The hopping band is centred around an ARFCN in the Mid ARFCN range.. DTX shall not be activated. Power control level shall be set to maximum power.

The multirate configuration indicates the use of the following set of codecs modes:

	Codec Mode
	TCH/AFS in kbit/s

	CODEC_MODE_3
	12,2

	CODEC_MODE_2
	7.95

	CODEC_MODE_1
	4,75


The Initial Codec mode (ICM) is set to the 12.2 kbit/s mode.

The following decision threshold and hysteresis values in terms of normalized carrier to interference ratio (C/Inorm), shall apply for Codec Mode Command / Request (MC, MR):

	MC'/MR'
	THR_MC_Dn(MC)/
THR_MR_Dn(MR)
	THR_MC_Up(MC)/
THR_MR_Up(MR)

	CODEC_MODE_3
	Thr1d = 16,5 dB
	+ (

	CODEC_MODE_2
	Thr2d = 8,5 dB
	Thr1u = 18,5 dB

	CODEC_MODE_1
	( (
	Thr2u = 10,5 dB


The SS transmits Standard Test Signal C1 on the traffic channel using the highest codec mode (12.2 kbit/s).

In addition to the wanted signal, the SS produces an independent, uncorrelated interfering signal, Standard Test Signal I1 (unwanted signal).

-
The unwanted signal is continuous and has no fixed relationship with the bit transitions of the wanted signal. Initially, its amplitude is 64 dB below that of the wanted signal.

-
The fading characteristic of the wanted and the interfering signal is TUlow.

NOTE 1:
The fading characteristics shall be TU3 in GSM900 and GSM850, TU1.5 for DCS1800 and PCS1900, TU6 for GSM400 and TU3.6 for GSM700.

The SS waits until the MS indicates in the CMR that the 12.2 kbit/s is the recommended downlink codc mode.

If the MS never reaches that point then the test is failed.

14.10.1.4.2
Procedure

a)
The downlink radio environment is altered so that the carrier to interference ratio is reduced to 4 dB below the highest of the downwards thresholds Thr1d. The SS increments the counter for ‘C/I decreases below thresholds’.

b)
The SS checks the CMR received by the MS 200ms after the carrier to interference has been altered. If the CMR indicates that the MS recommends to use the 7.95 kbit/s or a lower codec mode in the downlink, then the SS should increment the successful C/I decrease event counter. Otherwise, the SS should increment the unsuccessful C/I decrease event counter.

c)
The SS switches the downlink codec mode to 7.95 kbit/s.

d)
The downlink radio environment is altered so that the carrier to interference ratio is reduced to 4 dB below the lowest of the downwards thresholds Thr2d. The SS increments the counter for ‘C/I decreases below thresholds’.

e)
The SS checks the CMR received by the MS 200ms after the carrier to interference has been altered. If the CMR indicates that the MS recommends to use the 4.75 kbits/s codec mode in the downlink, then the SS should increment the successful C/I decrease event counter. Otherwise, the SS should increment the unsuccessful C/I decrease event counter.

f)
The SS switches the downlink codec mode to 4.75 kbit/s.

g)
The downlink radio environment is altered so that the carrier to interference ratio is increased to 4 dB above the lowest of the upwards thresholds Thr2u. The SS increments the counter for ‘C/I inreases above thresholds’.

h)
The SS checks the CMR received by the MS 200ms after the carrier to interference has been altered. If the CMR indicates that the MS recommends to use the 7.95 kbit/s or a higher codec mode in the downlink, then the SS should increment the successful C/I increase event counter. Otherwise, the SS should increment the unsuccessful C/I increase event counter.

i)
The SS switches the downlink codec mode to 7.95 kbit/s.

j)
The downlink radio environment is altered so that the carrier to interference ratio is increased to 4 dB above the highest of the upwards thresholds Thr1u. The SS increments the counter for ‘C/I inreases above thresholds’.

k)
The SS checks the CMR received by the MS 200ms after the carrier to interference has been altered. If the CMR indicates that the MS recommends to use 12.2 kbit/s in the downlink, then the SS should increment the successful C/I increase event counter. Otherwise, the SS should increment the unsuccessful C/I increase event counter.

l)
The SS switches the downlink codec mode to 12.2 kbit/s.

m)
The SS repeat steps a) to i) until the minimum number of C/I increases and C/I decreases has been recorded.

n)
The test is repeated and the SS goes once again though steps a) to m) with the following set of thresholds:

	MC'/MR'
	THR_MC_Dn(MC)/
THR_MR_Dn(MR)
	THR_MC_Up(MC)/
THR_MR_Up(MR)

	CODEC_MODE_3
	Thr1d = 18,5 dB
	+ (

	CODEC_MODE_2
	Thr2d = 10,5 dB
	Thr1u = 20,5 dB

	CODEC_MODE_1
	( (
	Thr2u = 12,5 dB


o)
The test is repeated and the SS goes once again though steps a) to m) with the following set of thresholds:

	MC'/MR'
	THR_MC_Dn(MC)/
THR_MR_Dn(MR)
	THR_MC_Up(MC)/
THR_MR_Up(MR)

	CODEC_MODE_3
	Thr1d = 20,5 dB
	+ (

	CODEC_MODE_2
	Thr2d = 12,5 dB
	Thr1u = 22,5 dB

	CODEC_MODE_1
	( (
	Thr2u = 14,5 dB


14.10.1.5
Test requirements

The requirement and minimum set of samples shall not exceed the values given in the following table for each set of thresholds.

	Event
	Maximum allowed error rate
	Minimum No. of samples

	C/I increases over Thresholds
	11%
	7000

	C/I decreases below Thresholds
	11%
	7000


14.10.2

Performance of the Codec Mode Request Generation – TCH/AHS

14.10.2.1
Definition and applicability

When a traffc channel supporting an Adaptive Multi-Rate speech codec is activated, the Codec Mode Request is sent by MS in band every other speech frame to indicate to the Network the recommended codec mode of the ACS to use on the downlink.

The requirements and this test apply to MS supporting AMR Half Rate speech.

14.10.2.2
Conformance Requirement

For TULow channel conditions with ideal frequency hopping without DTX activated, the MS shall produce Codec Mode Requests with the following accuracy:

Requirement 1: When a carrier to interferer ratio 4 dB higher than a defined upper threshold is applied to the antenna connector, the MS shall request a higher mode with a probability exceeding 90%. This shall be measured immediately after a settling-time of 200 ms.

Requirement 2: When a carrier to interferer ratio 4 dB lower than a defined lower threshold is applied to the antenna connector, the MS shall request a lower mode with a probability exceeding 90%. This shall be measured immediately after a settling-time of 200 ms.

If required, the above test levels shall be reduced by the fixed normalization factor defined in sub-clause 3.3.1 of TS 45.009 to account for potential improved receiver performances.

14.10.2.3
Test Purpose

1.
To verify that the MS does not exceed conformance requirement 1 under TUlow under frequency hopping propagation conditions without DTX with an allowance for the statistical significance of the test.

2. To verify that the MS does not exceed conformance requirement 2 under TUlow under frequency hopping propagation conditions without DTX with an allowance for the statistical significance of the test.

14.10.2.4
Method of Test

14.10.2.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a TCH/AHS with a hopping pattern covering at least 10 frequencies.  The hopping band is centred around an ARFCN in the Mid ARFCN range.  DTX shall not be activated. Power control level shall be set to maximum power.

The multirate configuration indicates the use of the following set of codecs modes:

	Codec Mode
	TCH/AHS in kbit/s

	CODEC_MODE_3
	7.95

	CODEC_MODE_2
	6.7

	CODEC_MODE_1
	4,75


The Initial Codec mode (ICM) is set to the 7.95 kbit/s mode.

The following decision threshold and hysteresis values in terms of normalized carrier to interference ratio (C/Inorm), shall apply for Codec Mode Command / Request (MC, MR):

	MC'/MR'
	THR_MC_Dn(MC)/
THR_MR_Dn(MR)
	THR_MC_Up(MC)/
THR_MR_Up(MR)

	CODEC_MODE_3
	Thr1d = 16,5 dB
	+ (

	CODEC_MODE_2
	Thr2d = 8,5 dB
	Thr1u = 18,5 dB

	CODEC_MODE_1
	( (
	Thr2u = 10,5 dB


The SS transmits Standard Test Signal C1 on the traffic channel using the highest codec mode (7.95 kbit/s).

In addition to the wanted signal, the SS produces an independent, uncorrelated interfering signal, Standard Test Signal I1 (unwanted signal).

-
The unwanted signal is continuous and has no fixed relationship with the bit transitions of the wanted signal. Initially, its amplitude is 64 dB below that of the wanted signal.

-
The fading characteristic of the wanted and the interfering signal is TUlow.

NOTE 1:
The fading characteristics shall be TU3 in GSM900 and GSM850, TU1.5 for DCS1800 and PCS1900, TU6 for GSM400 and TU3.6 for GSM700.

The SS waits until the MS indicates in the CMR that the 7.95 kbit/s is the recommended downlink codc mode.

If the MS never reaches that point then the test is failed.

14.10.2.4.2
Procedure

a)
The downlink radio environment is altered so that the carrier to interference ratio is reduced to 4 dB below the highest of the downwards thresholds Thr1d. The SS increments the counter for ‘C/I decreases below thresholds’.

b)
The SS checks the CMR received by the MS 200ms after the carrier to interference has been altered. If the CMR indicates that the MS recommends to use the 6.7 kbit/s or a lower codec mode in the downlink, then the SS should increment the successful C/I decrease event counter. Otherwise, the SS should increment the unsuccessful C/I decrease event counter.

c)
The SS switches the downlink codec mode to 6.7 kbit/s.

d)
The downlink radio environment is altered so that the carrier to interference ratio is reduced to 4 dB below the lowest of the downwards thresholds Thr2d. The SS increments the counter for ‘C/I decreases below thresholds’.

e)
The SS checks the CMR received by the MS 200ms after the carrier to interference has been altered. If the CMR indicates that the MS recommends to use the 4.75 kbits/s codec mode in the downlink, then the SS should increment the successful C/I decrease event counter. Otherwise, the SS should increment the unsuccessful C/I decrease event counter.

f)
The SS switches the downlink codec mode to 4.75 kbit/s.

g)
The downlink radio environment is altered so that the carrier to interference ratio is increased to 4 dB above the lowest of the upwards thresholds Thr2u. The SS increments the counter for ‘C/I inreases above thresholds’.

h)
The SS checks the CMR received by the MS 200ms after the carrier to interference has been altered. If the CMR indicates that the MS recommends to use the 6.7 kbit/s or a higher codec mode in the downlink, then the SS should increment the successful C/I increase event counter. Otherwise, the SS should increment the unsuccessful C/I increase event counter.

i)
The SS switches the downlink codec mode to 6.7 kbit/s.

j)
The downlink radio environment is altered so that the carrier to interference ratio is increased to 4 dB above the highest of the upwards thresholds Thr1u. The SS increments the counter for ‘C/I inreases above thresholds’.

k)
The SS checks the CMR received by the MS 200ms after the carrier to interference has been altered. If the CMR indicates that the MS recommends to use 7.95 kbit/s in the downlink, then the SS should increment the successful C/I increase event counter. Otherwise, the SS should increment the unsuccessful C/I increase event counter.

l)
The SS switches the downlink codec mode to 7.95 kbit/s.

m)
The SS repeat steps a) to l) until the minimum number of C/I increases and C/I decreases samples has been recorded.

n)
The test is repeated and the SS goes once again though steps a) to m) with the following set of thresholds:

	MC'/MR'
	THR_MC_Dn(MC)/
THR_MR_Dn(MR)
	THR_MC_Up(MC)/
THR_MR_Up(MR)

	CODEC_MODE_3
	Thr1d = 18,5 dB
	+ (

	CODEC_MODE_2
	Thr2d = 10,5 dB
	Thr1u = 20,5 dB

	CODEC_MODE_1
	( (
	Thr2u = 12,5 dB


o)
The test is repeated and the SS goes once again though steps a) to m) with the following set of thresholds:

	MC'/MR'
	THR_MC_Dn(MC)/
THR_MR_Dn(MR)
	THR_MC_Up(MC)/
THR_MR_Up(MR)

	CODEC_MODE_3
	Thr1d = 20,5 dB
	+ (

	CODEC_MODE_2
	Thr2d = 12,5 dB
	Thr1u = 22,5 dB

	CODEC_MODE_1
	( (
	Thr2u = 14,5 dB


14.10.2.5
Test requirements

The requirement and minimum set of samples shall not exceed the values given in the following table for each set of thresholds.

	Event
	Maximum allowed error rate
	Minimum No. of samples

	C/I increases over Thresholds
	11%
	7000

	C/I decreases below Thresholds
	11%
	7000


[….]

14.18.1
Minimum Input level for Reference Performance

[….]

14.18.1.4
Method of test

Initial conditions 

NOTE 1:
The BA list sent on the BCCH will indicate at least six surrounding cells with at least one near to each band edge. It is not necessary to generate any of these BCCHs but, if provided the signal strengths of BCCHs shall be in the range 15 dBVemf(  ) to 35 dBVemf(  ). Surrounding cell signal levels and cell reselection parameters are set so that the MS will not try a cell reselection.
NOTE 2:
The ARFCN of any BCCH shall not be co-channel or on adjacent channels to the wanted traffic channel.

NOTE 3:
When frequency hopping is used under static conditions, the traffic channel may fall on any of the ARFCNs defined in clause 6.  When frequency hopping is used under non-static conditions any ARFCNs shall be choosen.
NOTE 4:
The PSI1 message is included in the PACCH  when the MS is in packet transfer mode. The PBCCH_CHANGE_MARK value in PSI1 is not changed. This, together with preventing cell reselection as per Note 1, ensures that the MS is highly unlikely to suspend the TBF (3GPP TS 04.60 subclause 5.5.1.4.2 Suspension of operation to receive system operation), and thus making the effect of TBF suspension statistically insignificant for the test result.

For both GMSK and 8-PSK modulations, a downlink TBF is set up according to the generic procedure specified in clause 40 for packet switched on an ARFCN in the Mid range. The SS shall transmit on the maximum number of receive timeslots. The SS commands the MS to transmit at maximum power.

Test procedure

For GMSK Modulation:

a)
The SS transmits packets under TUhigh propagation conditions, using MCS-4 coding at a level of 1 dB above the level given in conformance reference 1. Out of the 400 blocks transmitted by the SS, 20 blocks are sent with incorrect BCS, at (pseudo) random positions. The SS checks, for the blocks it transmitted with incorrect BCS, whether or not the MS Packet Downlink Ack/Nack as sent by the MS indicates these blocks as not acknowledged.

b)
The SS transmits packets under static conditions, with the MS commanded to hopping mode using the hopping sequence used in clause 6, and using MCS-4 coding to the MS on all allocated timeslots, at a level of 1 dB above the level given in the table in conformance requirement 1. On the time slots not allocated to the MS, the SS transmits at a level of 20 dB above the level given in the table in conformance requirement 1. This implicitly tests adjacent time slot rejection.

c)
The SS counts the number of blocks transmitted with MCS-4 and the number of these blocks not acknowledged based on the content of the Ack/Nack Description information element (see 3GPP TS 04.60, subclause 12.3) in the Packet Downlink Ack/Nack as sent from the MS to the SS on the PACCH.

NOTE 5:
Due to the error rates related to the USF, the MS is likely to occasionally 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 sent this message.

d)
Once the number of blocks transmitted with MCS-4 as counted in step c) 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.

e)
The SS repeats step b) to d) with the following two fading conditions and hopping modes: TUhigh/noFH and TUhigh/FH. For these tests with fading channels , the SS does not transmit on the timeslots not allocated to the MS.

[….]

21.4.2
Signal quality under TUhigh propagation conditions - TCH/AFS

21.4.2.1
Definition and applicability

The MS shall be capable of measuring the received signal quality, which is specified in terms of bit error ratio (BER) before channel decoding averaged over the reporting period of length of one SACCH multiframe defined in subclause 8.4 of 3GPP TS 05.08. The MS shall map this BER into RXQUAL values using the coding scheme defined in subclause 8.2.4 of 3GPP TS 05.08. For the full rate channel without downlink DTX, the error assessment is based on 104 TDMA frames: RXQUAL_FULL. In case downlink DTX is used, the assessment is based on a subset of TDMA frames containing SID_UPDATE frames and SACCH frames: RXQUAL_SUB. On TCH/AFS and TCH/AHS, there is no fixed subset of TDMA frames that will always be transmitted during DTX, however a SID_UPDATE will be transmitted every 8 speech frames. A detection algorithm is required in the receiver which informs about whether a SID_UPDATE (see 3GPP TS 05.03 and 3GPP TS 06.93) frame was transmitted (and thus can be used for quality and signal level estimation) or not.
The requirement and this test apply to all types of GSM 400, GSM 700, GSM 850, GSM 900, DCS 1800 and PCS 1 900 MS supporting AMR full rate speech channels.

21.4.2.2
Conformance requirement

1.
The received signal quality shall be measured by the MS in a manner that can be related to an equivalent average BER before channel decoding (i.e. chip error ratio), assessed over the reporting period of 1 SACCH multiframe. The assessed equivalent BER before channel decoding shall be mapped to the eight levels of RXQUAL using the coding scheme defined in subclause 8.2.4 of 3GPP TS 05.08 subclauses 8.2.2 and 8.2.4.

2.
The reported parameters (RXQUAL) shall be the received signal quality, averaged over the reporting period of length one SACCH multiframe; 3GPP TS 05.08, subclause 8.2.3.

21.4.2.3
Test purpose

1.
To verify, under TUhigh conditions, that the received signal quality is measured and reported to the eight levels of RXQUAL_FULL by the MS in a manner that can be related to an equivalent average BER before channel decoding (i.e. chip error ratio), assessed over the reporting period of length one SACCH multiframe for the TCH/AFS. The probability that the correct RXQUAL band is reported shall meet the values given by the table in 3GPP TS 05.08 subclause 8.2.

2.
To verify that the reported parameters (RXQUAL) is the received signal quality, averaged over the reporting period of length one SACCH multiframe.

3.
To verify that, for downlink DTX, the reported parameter RXQUAL_SUB  is the received signal quality, averaged over the correct frames (SID_UPDATE and SACCH), mapped by the MS to the eight levels RXQUAL scale in a manner that can be related to an equivalent average BER before channel decoding assessed over the reporting period of one SACCH multiframe. The probability that the correct RXQUAL band is reported shall meet the values given by the table in 3GPP TS 05.08, subclause 8.2.4.

21.4.2.4
Method of test

21.4.2.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a TCH/AFS with a hopping pattern covering at least 10 frequencies is used.  The hopping band is centred around an ARFCN in the Mid ARFCN range.  DTX shall not be activated.  Power control level set to maximum power.  The RADIO_LINK_TIMEOUT parameter value is set to maximum.

The multirate configuration indicates the use of the following set of codecs modes:

	Codec Mode
	TCH/AFS in kbit/s

	CODEC_MODE_4
	12,2

	CODEC_MODE_3
	7,95

	CODEC_MODE_2
	5,9

	CODEC_MODE_1
	4,75


The Initial Codec Mode shall be set to the lowest codec mode (CODEC_MODE_1).

The SS continuously sends a CMC corresponding to the lowest codec mode (CODEC_MODE_1).

The SS transmits Standard Test Signal C1 on the traffic channel using the Initial Codec Mode (ICM), with TUhigh propagation profile. It shall be at the nominal frequency of the receiver at a level of 28 dBVemf (-85 dBm). 

In addition to the wanted signal, the SS produces an independent, uncorrelated interfering signal, Standard Test Signal I1 (unwanted signal).

-
The unwanted signal is continuous, always on the same channel as the wanted signal, but has no fixed relationship with the bit transitions of the wanted signal. Initially, its amplitude is 64 dB below that of the wanted signal.

-
The fading characteristic of the wanted and the interfering signal is TUHigh.

-
The interfering signal is hopping with the same hopping pattern as the wanted signal.   

The SS commands the MS to establish the TCH burst-by-burst loop, see subclause 36.

21.4.2.4.2
Procedure

a)
The SS sets the level of the unwanted signal at a value for which the BER of the looped back bursts, averaged over the reporting period as defined in 3GPP TS 05.08, subclause 8.4, is in the "Range of actual BER" for "Quality band" RXQUAL_i, given in the table of 3GPP TS 05.08, subclause 8.2.4, with i equal to 0.

b)
The SS verifies that the MS reports RXQUAL and whether or not the reported level is correct by comparison with the RXQUAL level of the corresponding looped back bursts. The SS increases an event counter for each incorrect MS reported RXQUAL level and continues the test for Max-samples, as given in subclause 21.4.1.5 for every i. For i = 7, the test is performed in steps using 60 SACCH blocks. In between steps, at least 35 SACCH blocks, are transmitted with a level of the unwanted signal that allows the radio link counter in the MS to reach the maximum value.

NOTE 1:
This special procedure for i = 7 is due to the high error rates involved with testing RXQUAL_7, that could lead to the MS experiencing a radio link time-out.

c)
The SS repeats steps a) to b) for i equals 1, 2, ...,7.

d)
The SS removes the unwanted signal and sets downlink DTX on.

e)
The SS verifies that the MS reports RXQUAL_SUB = 0 and RXQUAL_FULL = 7.

f)
The SS continuously sends a CMI and CMC corresponding to CODEC_MODE_2 and steps a) to e) are repeated.

g)
The SS continuously sends a CMI and CMC corresponding to CODEC_MODE_3 and steps a) to e) are repeated.

h)
The SS continuously sends a CMI and CMC corresponding to CODEC_MODE_4 and steps a) to e) are repeated.

i) 
The SS releases the call.

21.4.2.5
Test requirements

The number of errors in reporting the RXQUAL bands recorded in each of the considered cases shall not exceed the corresponding value of max-events shown in the following tables, when the number of samples relevant to the case under test is equal to max-samples.

Table 21.4.2.5: Maximum number of incorrectly reported RXQUAL_FULL for TCH/AFS in TUhigh Conditions

	CASE
	Expected RXQUAL_FULL
	Specified
Reporting
error rate
DTX Off
	Max
events 
DTX Off
	Max
samples 
DTX Off

	0
	RXQUAL_0/1
	15 %
	200
	1093

	1
	RXQUAL_1/0/2
	15 %
	200
	1093

	2
	RXQUAL_2/1/3
	15 %
	200
	1093

	3
	RXQUAL_3/2/4
	25 %
	200
	666

	4
	RXQUAL_4/3/5
	25 %
	200
	666

	5
	RXQUAL_5/4/6
	10 %
	200
	1640

	6
	RXQUAL_6/5/7
	10 %
	200
	1640

	7
	RXQUAL_7/6
	10 %
	200
	1640


NOTE:
In order to have a testing performance corresponding to that in clause 14 for high error rates, the multiplication factor of the tested error rate with respect to the specified error rate, and the minimum number for Max-events, need to be increased. The following figures are used for TUHigh propagation conditions:

	specified error rate
	multiplication factor
	min. Max-events

	( 25 %
	1,22
	200

	
	
	


21.4.3
Signal quality under TUhigh propagation conditions - TCH/AHS

21.4.3.1
Definition and applicability

The MS shall be capable of measuring the received signal quality, which is specified in terms of bit error ratio (BER) before channel decoding averaged over the reporting period of length of one SACCH multiframe defined in subclause 8.4 of 3GPP TS 05.08. The MS shall map this BER into RXQUAL values using the coding scheme defined in subclause 8.2.4 of 3GPP TS 05.08. For the half rate channel without downlink DTX, the error assessment is based on 52 TDMA frames: RXQUAL_FULL. In case downlink DTX is used, the assessment is based on a subset of TDMA frames containing SID_UPDATE frames and SACCH frames: RXQUAL_SUB. On TCH/AFS and TCH/AHS, there is no fixed subset of TDMA frames that will always be transmitted during DTX, however a SID_UPDATE will be transmitted every 8 speech frames. A detection algorithm is required in the receiver which informs about whether a SID_UPDATE (see 3GPP TS 05.03 and 3GPP TS 06.93) frame was transmitted (and thus can be used for quality and signal level estimation) or not.
The requirement and this test apply to all types of GSM 400, GSM 700, GSM 850, GSM 900, DCS 1800 and PCS 1 900 MS supporting AMR half rate speech channels.

21.4.3.2
Conformance requirement

1.
The received signal quality shall be measured by the MS in a manner that can be related to an equivalent average BER before channel decoding (i.e. chip error ratio), assessed over the reporting period of 1 SACCH multiframe. The assessed equivalent BER before channel decoding shall be mapped to the eight levels of RXQUAL using the coding scheme defined in subclause 8.2.4 of 3GPP TS 05.08 subclauses 8.2.2 and 8.2.4.

2.
The reported parameters (RXQUAL) shall be the received signal quality, averaged over the reporting period of length one SACCH multiframe; 3GPP TS 05.08, subclause 8.2.3.

21.4.3.3
Test purpose

1.
To verify, under TUhigh conditions, that the received signal quality is measured and reported to the eight levels of RXQUAL_FULL by the MS in a manner that can be related to an equivalent average BER before channel decoding (i.e. chip error ratio), assessed over the reporting period of length one SACCH multiframe for the TCH/AHS. The probability that the correct RXQUAL band is reported shall meet the values given by the table in 3GPP TS 05.08 subclause 8.2.

2.
To verify that the reported parameters (RXQUAL) is the received signal quality, averaged over the reporting period of length one SACCH multiframe.

3.
To verify that, for downlink DTX, the reported parameter RXQUAL_SUB  is the received signal quality, averaged over the correct frames (SID_UPDATE and SACCH), mapped by the MS to the eight levels RXQUAL scale in a manner that can be related to an equivalent average BER before channel decoding assessed over the reporting period of one SACCH multiframe. The probability that the correct RXQUAL band is reported shall meet the values given by the table in 3GPP TS 05.08, subclause 8.2.4.

21.4.3.4
Method of test

21.4.3.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a TCH/AHS with a hopping pattern covering at least 10 frequencies is used.  The hopping band is centred around an ARFCN in the Mid ARFCN range.  DTX shall not be activated. Power control level set to maximum power.  The RADIO_LINK_TIMEOUT parameter value is set to maximum.

The multirate configuration indicates the use of the following set of codecs modes:

	Codec Mode
	TCH/AHS in kbit/s

	CODEC_MODE_3
	7.95

	CODEC_MODE_2
	6.7

	CODEC_MODE_1
	4,75


The Initial Codec mode (ICM) shall be set to the lowest codec mode (CODEC_MODE_1).

The SS continuously sends a CMC corresponding to the lowest codec mode (CODEC_MODE_1).

The SS transmits Standard Test Signal C1 on the traffic channel using the Initial Codec Mode (ICM), with TUhigh propagation profile. It shall be at the nominal frequency of the receiver at a level of 28 dBVemf (-85 dBm). 

In addition to the wanted signal, the SS produces an independent, uncorrelated interfering signal, Standard Test Signal I1 (unwanted signal).

-
The unwanted signal is continuous, always on the same channel as the wanted signal, but has no fixed relationship with the bit transitions of the wanted signal. Initially, its amplitude is 64 dB below that of the wanted signal.

-
The fading characteristic of the wanted and the interfering signal is TUHigh.

-
The interfering signal is hopping with the same hopping pattern as the wanted signal.   

The SS commands the MS to establish the TCH burst-by-burst loop, see subclause 36.

21.4.3.4.2
Procedure

a)
The SS sets the level of the unwanted signal at a value for which the BER of the looped back bursts, averaged over the reporting period as defined in 3GPP TS 05.08, subclause 8.4, is in the "Range of actual BER" for "Quality band" RXQUAL_i, given in the table of 3GPP TS 05.08, subclause 8.2.4, with i equal to 0.

b)
The SS verifies that the MS reports RXQUAL and whether or not the reported level is correct by comparison with the RXQUAL level of the corresponding looped back bursts. The SS increases an event counter for each incorrect MS reported RXQUAL level and continues the test for Max-samples, as given in subclause 21.4.2.5 for every i. For i = 7, the test is performed in steps using 60 SACCH blocks. In between steps, at least 35 SACCH blocks, are transmitted with a level of the unwanted signal that allows the radio link counter in the MS to reach the maximum value.

NOTE 1:
This special procedure for i = 7 is due to the high error rates involved with testing RXQUAL_7, that could lead to the MS experiencing a radio link time-out.

c)
The SS repeats steps a) to b) for i equals 1, 2, ...,7.

d)
The SS removes the unwanted signal and sets downlink DTX on.

e)
The SS verifies that the MS reports RXQUAL_SUB = 0 and RXQUAL_FULL = 7.

f)
The SS continuously sends a CMI and CMC corresponding to CODEC_MODE_2 and steps a) to e) are repeated.

g)
The SS continuously sends a CMI and CMC corresponding to CODEC_MODE_3 and steps a) to e) are repeated.

h) 
The SS releases the call.

21.4.3.5
Test requirements

The number of errors in reporting the RXQUAL bands recorded in each of the considered cases shall not exceed the corresponding value of max-events shown in the following tables, when the number of samples relevant to the case under test is equal to max-samples.

Table 21.4.3.5: Maximum number of incorrectly reported RXQUAL_FULL for TCH/AHS in TUhigh Conditions

	CASE
	Expected RXQUAL_FULL
	Specified
reporting
error rate
DTX Off
	Max
events
DTX Off
	Max
samples
DTX Off

	0
	RXQUAL_0/1
	15 %
	200
	1093

	1
	RXQUAL_1/0/2
	15 %
	200
	1093

	2
	RXQUAL_2/1/3
	15 %
	200
	1093

	3
	RXQUAL_3/2/4
	25 %
	200
	666

	4
	RXQUAL_4/3/5
	25 %
	200
	666

	5
	RXQUAL_5/4/6
	10 %
	200
	1640

	6
	RXQUAL_6/5/7
	10 %
	200
	1640

	7
	RXQUAL_7/6
	10 %
	200
	1640


NOTE:
In order to have a testing performance corresponding to that in clause 14 for high error rates, the multiplication factor of the tested error rate with respect to the specified error rate, and the minimum number for Max-events, need to be increased. The following figures are used for TUHigh propagation conditions:

	specified error rate
	multiplication factor
	min. Max-events

	( 25 %
	1,22
	200
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