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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 hop pattern covering at least 10 frequencies in a range not exceeding 5 MHz is used.


The hopping band is centred around an ARFCN in the Mid ARFCN range. The hopping frequencies are chosen from those defined in clause 6.

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
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