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14.2.19
Reference sensitivity - TCH/AFS - Multiple Codec Modes in ACS

14.2.19.1
Definition and applicability

The reference sensitivity is the signal level at the MS receiver input at which a certain BER and FER must be achieved.

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

For E-GSM 900 MS this test is only performed in the P-GSM band.

14.2.19.2
Conformance requirement

1.
At reference sensitivity level, the TCH/AFS FER shall meet the reference sensitivity performance of table 1 in 3GPP TS 45.005 subclause 6.2.

2.
At reference sensitivity level, the TCH/AFS class Ib RBER shall meet the reference sensitivity, performance of table 1 in 3GPP TS 45.005 subclause 6.2.
3.
At reference sensitivity level, the TCH/AFS-INB FER shall meet the reference sensitivity performance of table 1 in 3GPP TS 45.005 subclause 6.2.

14.2.19.3
Test purpose

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

2.
To verify that the MS does not exceed conformance requirement 2 under TUhigh propagation conditions with an allowance for the statistical significance of the test.
3.
To verify that the MS does not exceed conformance requirement 3 under TUhigh propagation conditions with an allowance for the statistical significance of the test.

14.2.19.4
Method of test

NOTE 1:
The BA list sent on the BCCH and SACCH 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(  ).

NOTE 2:
The ARFCN of any BCCH shall not be co-channel or on adjacent channels to the wanted traffic channel.

14.2.19.4.1
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 for GSM 400, GSM 700, GSM 850, DCS 1800 and PCS 1 900 and ARFCN 70 for GSM 900, power control level set to maximum power.

NOTE:
For GSM 900 ARFCN 70 is tested since this is the 73rd harmonic of the 13 MHz clock normally used internally in a MS.

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 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 exclusively the lowest codec mode (4.75 kbit/s).

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

14.2.19.4.2
Procedure

a)
The fading function is set to TUhigh.

b)
the SS sets the amplitude of the wanted signal to reference sensitivity level ( ).

c)
The SS compares the data it sends to the MS with the data which is looped back from the receiver after demodulation and decoding, and checks the frame erasure indication only on those frames signalled by the MS as decoded with the 4.75 decoder.

d)
The SS determines the number of residual bit error events for the bits of class Ib, by examining sequences of at least the minimum number of samples of consecutive bits of class Ib. Bits are taken only from those frames not signalled as erased and signalled by the MS as decoded with the 4.75 decoder.

e)
The SS also determines the frame erasure events by examining at least the minimum number of samples of consecutive frames signalled by the MS as decoded with the 4.75 decoder and assuming that a frame is received successfully if it is not signalled as erased.
f)
The SS also determines the Codec Mode Indication frame error events by examining sequences of at least the minimum number of samples of consecutive frames and assuming a CMI frame error occurred when the MS indicated that a different decoder than the 4.75 decoder was used for decoding the downlink frame. For this computation, the SS shall only consider those looped frames corresponding to downlink frames carrying a CMI (and not a CMC).
NOTE: The SS shall also report for information only, the total Decoder Error Rate corresponding to the Codec Mode Indication error rate taking into account all uplink frames.
g) The SS switches downlink codec mode to use exclusively the 5.9 kbit/s codec and steps a) to f) are repeated.
h) The SS switches downlink codec mode to use exclusively the 7.95 kbit/s codec and steps a) to f) are repeated.

i) The SS switches downlink codec mode to use exclusively the 12.2 kbit/s codec and steps a) to f) are repeated.

14.2.19.5
Test requirements

The error rates measured for different channels and under the different propagation conditions, under any combination of normal and extreme test voltages and ambient temperatures, shall not exceed the test limit error rate values given in table 14.2.19-1 or 14.1.19-2.

Table 14.2.19-1: Limits for GSM 400, GSM 700, GSM 850 and GSM 900 sensitivity

	Channels
	Propagation conditions TUhigh

	
	Test limit
error rate %
	Minimum No.
of samples

	TCH/AFS 12.2 (FER)
	5.488
	11000

	TCH/AFS 12.2 Class Ib(RBER)
	1.680
	35000

	TCH/AFS 7.95 (FER)
	0.403
	148000

	TCH/AFS 7.95 Class Ib(RBER)
	0.123
	484000

	TCH/AFS 5.9 (FER)
	0.117
	150000

	TCH/AFS 5.9 Class Ib(RBER)
	0.017
	955000

	TCH/AFS 4.75 (FER)
	0.041
	150000

	TCH/AFS 4.75 Class Ib(RBER)
	0.007
	856000

	TCH/AFS-INB (FER)
	0.047
	150000


Table 14.2.19-2: Limits for DCS 1 800 and PCS 1 900 sensitivity

	Channels
	Propagation conditions TUhigh

	
	Test limit
error rate %
	Minimum No.
of samples

	TCH/AFS 12.2 (FER)
	2.240
	26000

	TCH/AFS 12.2 Class Ib(RBER)
	1.568
	38000

	TCH/AFS 7.95 (FER)
	0.036
	150000

	TCH/AFS 7.95 Class Ib(RBER)
	0.033
	163000

	TCH/AFS 5.9 (FER)
	0.017
	150000

	TCH/AFS 5.9 Class Ib(RBER)
	0.002
	1498000

	TCH/AFS 4.75 (FER)
	0.017
	150000

	TCH/AFS 4.75 Class Ib(RBER)
	0.002
	1498000

	TCH/AFS-INB (FER)
	0.018
	150000


14.2.20
Reference sensitivity - TCH/AHS - Multiple Codec Modes in ACS
14.2.20.1
Definition and applicability

The reference sensitivity level is the signal level at the MS receiver input at which a certain BER and FER must be achieved.

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

14.2.20.2
Conformance requirement

1.
At reference sensitivity level, the TCH/AHS FER shall meet the reference sensitivity performance of table 1 in 3GPP TS 45.005 subclause 6.2.

2
At reference sensitivity level, the TCH/AHS class Ib RBER (BFI=0) shall meet the reference sensitivity performance of table 1 in 3GPP TS 45.005 subclause 6.2.

3
At reference sensitivity level, the TCH/AHS class II RBER (BFI=0) shall meet the reference sensitivity performance of table 1 in 3GPP TS 45.005 subclause 6.2.
4.
At reference sensitivity level the TCH/AHS-INB FER shall meet the reference sensitivity performance of table 1 in 3GPP TS 45.005 subclause 6.2.

14.2.20.3
Test purpose

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

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

3.
To verify that the MS does not exceed conformance requirement 3 under TUhigh, RA and HT propagation conditions with an allowance for the statistical significance of the test.
4.
To verify that the MS does not exceed conformance requirement 4 under TUhigh propagation conditions with an allowance for the statistical significance of the test.

14.2.20.4
Method of test

14.2.20.4.1
Initial conditions

The BA list sent on the BCCH and SACCH indicates 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(  ).

The ARFCN of any BCCH shall not be co-channel or on adjacent channels to the wanted traffic channel.

A call is set up according to the generic call set up procedure on a TCH/AHS with an ARFCN in the mid ARFCN range, power control level set to maximum power and with the following sets of codec modes:

	Codec Mode
	TCH/AHS in kbit/s

	CODEC_MODE_4
	7,95

	CODEC_MODE_3
	6,7

	CODEC_MODE_2
	5,9

	CODEC_MODE_1
	4.75


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
	16,0 dB
	+(

	CODEC_MODE_3
	12,0 dB
	18,0 dB

	CODEC_MODE_2
	8,0 dB
	14,0 dB

	CODEC_MODE_1
	( (
	10,0 dB


The SS transmits Standard Test Signal C1 on the traffic channel using exclusively the lowest codec mode (4.75 kbit/s).

14.2.20.4.2
Procedure

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

NOTE:
Frames detected with BFI=1 are signalled as erased on the uplink.

b)
The fading function is set to TUhigh.

c)
The SS sets the amplitude of the wanted signal to reference sensitivity level ( ).

d)
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 only on those frames signalled by the MS as decoded with the 4.75 decoder.

e)
The SS determines the number of residual bit error events for the bits of class II, by examining sequences of at least the minimum number of samples of consecutive bits of class II. Bits are taken only from those frames not signalled as erased and signalled by the MS as decoded with the 4.75 decoder.

f)
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 and signalled by the MS as decoded with the 4.75 decoder.

g)
The SS also determines the frame erasure events by examining sequences of at least the minimum number of samples of consecutive frames signalled by the MS as decoded with the 4.75 decoder and assuming that a frame is received successfully, if it is not signalled as erased.

h)
The SS also determines the Codec Mode Indication frame error events by examining sequences of at least the minimum number of samples of consecutive frames and assuming a CMI frame error occurred when the MS indicated that a different decoder than the 4.75 decoder was used for decoding the downlink frame. For this computation, the SS shall only consider those looped frames corresponding to downlink frames carrying a CMI (and not a CMC).
NOTE: The SS shall also report for information only, the total Decoder Error Rate corresponding to the Codec Mode Indication error rate taking into account all uplink frames.
i) The SS switches downlink codec mode to use exclusively the 5.9 kbit/s codec and steps b) to h) are repeated.

j) The SS switches downlink codec mode to use exclusively the 6.7 kbit/s codec and steps b) to h) are repeated.

k) The SS switches downlink codec mode to use exclusively the 7.95 kbit/s codec and steps b) to h) are repeated.

14.2.20.5
Test requirements

The error rates measured for different channels and under the different propagation conditions, shall not exceed the test limit error rate values given in table 14.2.20-1 or 14.2.20-2.

Table 14.2.20-1: Limits for GSM 400, GSM 700, GSM 850 and GSM 900 sensitivity

	Channels
	Propagation conditions TUhigh
	Propagation conditions RA
	Propagation conditions HT

	
	Test limit
error rate %
	Minimum No.
of samples
	Test limit
error rate %
	Minimum No.
of samples
	Test limit
error rate %
	Minimum No.
of samples

	TCH/AHS 7.95 (FER)
	22.400
	3000
	
	
	
	

	TCH/AHS 7.95 Class Ib (BFI=0)
	2.576
	23000
	
	
	
	

	TCH/AHS 7.95 Class II (BFI=0)
	5.600
	10000
	5.264
	11000
	6.384
	9000

	TCH/AHS 6.7 (FER)
	10.304
	6000
	
	
	
	

	TCH/AHS 6.7 Class Ib (BFI=0)
	1.232
	48000
	
	
	
	

	TCH/AHS 6.7 Class II (BFI=0)
	6.496
	9000
	6.160
	10000
	7.392
	8000

	TCH/AHS 5.9 (FER)
	6.384
	9000
	
	
	
	

	TCH/AHS 5.9 Class Ib (BFI=0)
	0.571
	104000
	
	
	
	

	TCH/AHS 5.9 Class II (BFI=0)
	6.720
	9000
	6.384
	9000
	7.616
	8000

	TCH/AHS 4.75 (FER)
	1.344
	44000
	
	
	
	

	TCH/AHS 4.75 Class Ib (BFI=0)
	0.190
	313000
	
	
	
	

	TCH/AHS 4.75 Class II (BFI=0)
	7.168
	8000
	6.944
	8000
	8.288
	7000

	TCH/AHS-INB (FER)
	0.806
	74000
	
	
	
	


Table 14.2.20-2: Limits for DCS 1800 and PCS 1 900 sensitivity

	Channels
	Propagation conditions TUhigh
	Propagation conditions RA
	Propagation conditions HT

	
	Test limit
error rate %
	Minimum No.
of samples
	Test limit
error rate %
	Minimum No.
of samples
	Test limit
error rate %
	Minimum No.
of samples

	TCH/AHS 7.95 (FER)
	22.400
	3000
	
	
	
	

	TCH/AHS 7.95 Class Ib (BFI=0)
	2.576
	23000
	
	
	
	

	TCH/AHS 7.95 Class II (BFI=0)
	5.600
	10000
	5.376
	11000
	6.384
	9000

	TCH/AHS 6.7 (FER)
	10.528
	6000
	
	
	
	

	TCH/AHS 6.7 Class Ib (BFI=0)
	1.232
	48000
	
	
	
	

	TCH/AHS 6.7 Class II (BFI=0)
	6.496
	9000
	6.160
	10000
	7.392
	8000

	TCH/AHS 5.9 (FER)
	6.608
	9000
	
	
	
	

	TCH/AHS 5.9 Class Ib (BFI=0)
	0.582
	102000
	
	
	
	

	TCH/AHS 5.9 Class II (BFI=0)
	6.832
	9000
	6.496
	9000
	7.616
	8000

	TCH/AHS 4.75 (FER)
	1.344
	44000
	
	
	
	

	TCH/AHS 4.75 Class Ib (BFI=0)
	0.202
	296000
	
	
	
	

	TCH/AHS 4.75 Class II (BFI=0)
	7.280
	8000
	6.944
	8000
	8.176
	7000

	TCH/AHS-INB (FER)
	0.717
	83000
	
	
	
	


14.4.17
Co-channel rejection - TCH/AFS – Multiple Codec Modes in ACS
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.

14.4.17.2
Conformance requirement

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

3.
At reference sensitivity level, the TCH/AFS-INB FER shall meet the reference sensitivity 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.

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.

14.4.17.4
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 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 exclusively the lowest codec mode (4.75 kbit/s).

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

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


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 SS compares the data it sends to the MS with the data which is looped back from the receiver after demodulation and decoding, and checks the frame erasure indication only on those frames signalled by the MS as decoded with the 4.75 decoder.

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 and signalled by the MS as decoded with the 4.75 decoder.

d)
The SS also determines the frame erasure events by examining at least the minimum number of samples of consecutive frames signalled by the MS as decoded with the 4.75 decoder and assuming that a frame is received successfully it is not signalled as erased.

e)
The SS also determines the Codec Mode Indication frame error events by examining sequences of at least the minimum number of samples of consecutive frames and assuming a CMI frame error occurred when the MS indicated that a different decoder than the 4.75 decoder was used for decoding the downlink frame For this computation, the SS shall only consider those looped frames corresponding to downlink frames carrying a CMI (and not a CMC).

NOTE: The SS shall also report for information only, the total Decoder Error Rate corresponding to the Codec Mode Indication error rate taking into account all uplink frames..

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 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, and;


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).
g) The SS switches downlink codec mode to use exclusively the 5.9 kbit/s codec and steps a) to f) are repeated.
h) The SS switches downlink codec mode to use exclusively the 7.95 kbit/s codec and steps a) to f) are repeated.

i) The SS switches downlink codec mode to use exclusively the 12.2 kbit/s codec and steps a) to f) are repeated, except that in step a) the amplitude of the interfering signal is set to 9 dB below that of the wanted signal, for both propagation profiles (TUHigh and TULow).

14.4.17.5
Test requirements

The 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 12.2 (FER)
	TUlow/No FH
	24.640
	2000

	TCH/AFS 12.2 Class Ib (RBER)
	TUlow/No FH
	1.008
	59000

	TCH/AFS 12.2 (FER)
	TUhigh/FH
	3.920
	15000

	TCH/AFS 12.2 Class Ib (RBER)
	TUhigh/FH
	1.904
	31000

	TCH/AFS 7.95 (FER)
	TUlow/No FH
	14.560
	4000

	TCH/AFS 7.95 Class Ib (RBER)
	TUlow/No FH
	0.739
	81000

	TCH/AFS 7.95 (FER)
	TUhigh/FH@-3 dB
	3.024
	20000

	TCH/AFS 7.95 Class Ib (RBER)
	TUhigh/FH@-3 dB
	0.874
	68000

	TCH/AFS 5.9 (FER)
	TUlow/No FH
	11.200
	5000

	TCH/AFS 5.9 Class Ib (RBER)
	TUlow/No FH
	0.426
	140000

	TCH/AFS 5.9 (FER)
	TUhigh/FH@-3 dB
	0.784
	76000

	TCH/AFS 5.9 Class Ib (RBER)
	TUhigh/FH@-3 dB
	0.134
	444000

	TCH/AFS 4.75 (FER)
	TUlow/No FH
	8.848
	7000

	TCH/AFS 4.75 Class Ib (RBER)
	TUlow/No FH
	0.358
	166000

	TCH/AFS 4.75 (FER)
	TUhigh/FH@-3 dB
	0.271
	150000

	TCH/AFS 4.75 Class Ib (RBER)
	TUhigh/FH@-3 dB
	0.039
	726000

	TCH/AFS-INB (FER)
	TUlow/No FH
	1.680
	35000

	TCH/AFS-INB (FER)
	TUhigh/FH
	0.028
	150000

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

	TCH/AFS-INB (FER)
	TUhigh/FH@-3 dB
	0.189
	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 12.2 (FER)
	TUlow/No FH
	24.640
	2000

	TCH/AFS 12.2 Class Ib (RBER)
	TUlow/No FH
	1.030
	58000

	TCH/AFS 12.2 (FER)
	TUhigh/FH
	3.024
	20000

	TCH/AFS 12.2 Class Ib (RBER)
	TUhigh/FH
	1.792
	33000

	TCH/AFS 7.95 (FER)
	TUlow/No FH
	14.560
	4000

	TCH/AFS 7.95 Class Ib (RBER)
	TUlow/No FH
	0.750
	79000

	TCH/AFS 7.95 (FER)
	TUhigh/FH@-3 dB
	2.240
	26000

	TCH/AFS 7.95 Class Ib (RBER)
	TUhigh/FH@-3 dB
	0.762
	78000

	TCH/AFS 5.9 (FER)
	TUlow/No FH
	11.200
	5000

	TCH/AFS 5.9 Class Ib (RBER)
	TUlow/No FH
	0.426
	140000

	TCH/AFS 5.9 (FER)
	TUhigh/FH@-3 dB
	0.459
	130000

	TCH/AFS 5.9 Class Ib (RBER)
	TUhigh/FH@-3 dB
	0.088
	674000

	TCH/AFS 4.75 (FER)
	TUlow/No FH
	8.848
	7000

	TCH/AFS 4.75 Class Ib (RBER)
	TUlow/No FH
	0.347
	172000

	TCH/AFS 4.75 (FER)
	TUhigh/FH@-3 dB
	0.123
	150000

	TCH/AFS 4.75 Class Ib (RBER)
	TUhigh/FH@-3 dB
	0.026
	680000

	TCH/AFS-INB (FER)
	TUlow/No FH
	1.680
	35000

	TCH/AFS-INB (FER)
	TUhigh/FH
	0.021
	150000

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

	TCH/AFS-INB (FER)
	TUhigh/FH@-3 dB
	0.145
	150000


14.4.18
Co-channel rejection - TCH/AHS – Multiple Codec Modes in ACS
14.4.18.1
Definition and applicability

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

14.4.18.2
Conformance requirement

1.
At reference cochannel interference, the TCH/AHS FER shall meet the reference interference performance of table 2 in 3GPP TS 45.005 subclause 6.3.

2.
At reference cochannel interference, the TCH/AHS class Ib BER (BFI=0) shall meet the reference interference performance of table 2 in 3GPP TS 45.005 subclause 6.3.

3.
At reference cochannel interference, the TCH/AHS class II BER (BFI=0) shall meet the reference interference performance of table 2 in 3GPP TS 45.005 subclause 6.3.

4.
At reference cochannel interference, the TCH/AFS-INB FER shall meet the reference interference performance of table 2 in 3GPP TS 45.005 subclause 6.3.

14.4.18.3
Test purpose

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

14.4.18.4
Method of test

14.4.18.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a TCH/AHS 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/AHS in kbit/s

	CODEC_MODE_4
	7,95

	CODEC_MODE_3
	6,7

	CODEC_MODE_2
	5,9

	CODEC_MODE_1
	4.75


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
	16,0 dB
	+(

	CODEC_MODE_3
	12,0 dB
	18,0 dB

	CODEC_MODE_2
	8,0 dB
	14,0 dB

	CODEC_MODE_1
	( (
	10,0 dB


The SS transmits Standard Test Signal C1 on the traffic channel using exclusively the lowest codec mode (4.75 kbit/s).

14.4.18.4.2
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 non hopping mode.

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

d)
The SS compares the data it sends to the MS with the data which is looped back from the receiver after demodulation and decoding, and checks the frame erasure indication only on those frames signalled by the MS as decoded with the 4.75 decoder.

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 and signalled by the MS as decoded with the 4.75 decoder.

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 and signalled by the MS as decoded with the 4.75 decoder.

g)
The SS also determines the frame erasure events by examining at least the minimum number of samples of consecutive frames signalled by the MS as decoded with the 4.75 decoder and assuming that a frame is received successfully it is not signalled as erased.

h)
The SS also determines the Codec Mode Indication frame error events by examining sequences of at least the minimum number of samples of consecutive frames and assuming a CMI frame error occurred when the MS indicated that a different decoder than 4.75 decoder was used for decoding the downlink frame. For this computation, the SS shall only consider those looped frames corresponding to downlink frames carrying a CMI (and not a CMC).

NOTE: The SS shall also report for information only, the total Decoder Error Rate corresponding to the Codec Mode Indication error rate taking into account all uplink frames.
i)
The SS switches downlink codec mode to use exclusively the 5.9 kbit/s codec and steps a) to h) are repeated.

j) The SS switches downlink codec mode to use exclusively the 6.7 kbit/s codec and steps a) to h) are repeated, except that in step a) the amplitude of the interfering signal is set to 12 dB below that of the wanted signal (9 dB + 3 dB additional attenuation on the interfering signal).

k) The SS switches downlink codec mode to use exclusively the 7.95 kbit/s codec and steps a) to h) are repeated, except that in step a) the amplitude of the interfering signal is set to 12 dB below that of the wanted signal (9 dB + 3 dB additional attenuation on the interfering signal).

14.4.18.5
Test requirements

The error rate measured in this test shall not exceed the test limit error rate values given in table 14.4.18-1 or table 14.4.18-2.

Table 14.4.18-1: 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/AHS 7.95 (FER)
	Tuhigh/No FH@+3dB
	7.504
	8000

	TCH/AHS 7.95 Class Ib  (RBER)
	Tuhigh/No FH@+3dB
	1.120
	53000

	TCH/AHS 7.95 Class II  (RBER)
	Tuhigh/No FH@+3dB
	3.584
	16000

	TCH/AHS 6.7 (FER)
	TUhigh/No FH@+3dB
	2.576
	23000

	TCH/AHS 6.7 Class Ib  (RBER)
	TUhigh/No FH@+3dB
	0.437
	136000

	TCH/AHS 6.7 Class II  (RBER)
	TUhigh/No FH@+3dB
	4.032
	15000

	TCH/AHS 5.9 (FER)
	TUhigh/No FH
	7.952
	7000

	TCH/AHS 5.9 Class Ib  (RBER)
	TUhigh/No FH
	0.638
	93000

	TCH/AHS 5.9 Class II  (RBER)
	TUhigh/No FH
	7.280
	8000

	TCH/AHS 4.75 (FER)
	TUhigh/No FH
	2.016
	29000

	TCH/AHS 4.75 Class Ib  (RBER)
	TUhigh/No FH
	0.246
	242000

	TCH/AHS 4.75 Class II  (RBER)
	TUhigh/No FH
	7.840
	7000

	TCH/AHS-INB (FER)
	TUhigh/No FH@+3dB
	0.784
	76000

	TCH/AHS-INB (FER)
	TUhigh/No FH
	0.784
	76000


Table 14.4.18-2: Limits for DCS 1800 and PCS 1 900 co-channel rejection

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

	TCH/AHS 7.95 (FER)
	TUhigh/No FH@+3dB
	7.504
	8000

	TCH/AHS 7.95 Class Ib  (RBER)
	TUhigh/No FH@+3dB
	1.120
	53000

	TCH/AHS 7.95 Class II  (RBER)
	TUhigh/No FH@+3dB
	3.472
	17000

	TCH/AHS 6.7 (FER)
	TUhigh/No FH@+3dB
	2.800
	21000

	TCH/AHS 6.7 Class Ib  (RBER)
	TUhigh/No FH@+3dB
	0.426
	140000

	TCH/AHS 6.7 Class II  (RBER)
	TUhigh/No FH@+3dB
	3.920
	15000

	TCH/AHS 5.9 (FER)
	TUhigh/No FH
	8.624
	7000

	TCH/AHS 5.9 Class Ib  (RBER)
	TUhigh/No FH
	0.672
	89000

	TCH/AHS 5.9 Class II  (RBER)
	TUhigh/No FH
	7.168
	8000

	TCH/AHS 4.75 (FER)
	TUhigh/No FH
	2.352
	25000

	TCH/AHS 4.75 Class Ib  (RBER)
	TUhigh/No FH
	0.280
	213000

	TCH/AHS 4.75 Class II  (RBER)
	TUhigh/No FH
	7.840
	7000

	TCH/AHS-INB (FER)
	TUhigh/No FH@+3dB
	0.795
	75000

	TCH/AHS-INB (FER)
	TUhigh/No FH
	0.795
	75000
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