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14.2.23
Reference sensitivity – O-TCH/WHS

14.2.23.1
Definition and applicability

The requirements and this test apply to MS supporting Wideband AMR 8-PSK Half Rate speech (O-TCH/WHS).

14.2.23.2
Conformance requirement

For 8-PSK modulated speech channels for AMR, associated control channels and inband signalling, the minimum input signal level for which the reference performance shall be met is specified in table 1g 

For all classes of MS supporting 8-PSK speech channels, an additional +2 dB adjustment applies for 8-PSK modulated speech channels.  

The reference performance shall be:

For speech channels (O-TCH/WHSy)
FER
£ 1%

All other requirements in tables 1f and 1g shall be fulfilled at this input level for reference performance.

3GPP TS 45.005, subclause 6.2.

14.2.23.3
Test purpose

To verify that the MS does not exceed conformance requirement for FER and class 1b RBER under HT100 propagation conditions with an allowance for the statistical significance of the test, for channel combinations O-TCH/WHS12.65 and O-TCH/WHS 8.85.

14.2.23.4
Method of test

14.2.23.4.1
Initial conditions

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

The multirate configuration indicates the use of a codec set limited to 12,65 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).

14.2.23.4.2
Procedure

a)
The fading function is set to HT100.

b)
The SS sets the level of the wanted signal to that indicated by Clev in table 14.2.23-2 or 14.2.23-3.
c)
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.

d)
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.

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

f) The SS uses a Channel Mode Modify procedure to change the active codec set to 8.85 kbit/s and steps b) to e) are repeated.

Maximum/Minimum Duration of Test

Maximum: 19 minutes (GSM850), 19 minutes (GSM900), 19 minutes (DCS1800), 19 minutes (PCS1900).

Minimum: 7 minutes (GSM850), 7 minutes (GSM900), 3 minutes (DCS1800), 3 minutes (PCS1900).

14.2.23.5
Test requirements

Testing should be performed using statistical methods that lead to an early pass/fail decision with test time significantly reduced for MS with FER/BER not on the limit. 

For more information on statistical testing of BER/BLER performance, especially the definition of limit lines refer to Annex 7.

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 A7.1.3.1.

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 14.2.23-1: Minimum test times due to HT 100 fading conditions

	Half Rate 100 km/h

	Frequency (GHz)
	0,85
	0,9
	1,8
	1,9

	Wavelenth (m)
	0,35
	0,33
	0,17
	0,16

	min test time (s)
	201
	190
	95
	90

	
	0:03:21
	0:03:10
	0:01:35
	0:01:30


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 made 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 14.2.23-2 and 14.2.23.3 

Table 14.2.23-2: Statistical test limits for GSM 850 and GSM 900 O-TCH/WHS reference sensitivity

	HT100 / No FH


	0.8 to 0.9GHz
	Clev (dBm)
	Samples per second
	Orig. BER requirement
	Derived test limit
	Target number of samples
	Target test time (s)
	Target test time (hh:mm:ss)

	WHS12.65
	Frames
	-90.5
	50
	0,010000
	0,012340
	27958
	560
	00:09:20

	
	Class1b
	
	9050
	0,004000
	0.004936
	69895
	8
	00:00:08

	WHS 8.85
	Frames
	-92.0
	50
	0,010000
	0,012340
	27958
	560
	00:09:20

	
	Class1b
	
	5650
	0,001300
	0.001604
	215087
	38
	00:00:38


Table 14.2.23-3: Statistical test limits for DCS 1 800 and PCS 1 900 O-TCH/WHS reference sensitivity

	HT100 / No FH


	1.8 to 1.9GHz
	Clev (dBm)
	Samples per second
	Orig. BER requirement
	Derived test limit
	Target number of samples
	Target test time (s)
	Target test time (hh:mm:ss)

	WHS12.65
	Frames
	-90.0
	50
	0,010000
	0,012340
	27958
	560
	00:09:20

	
	Class1b
	
	9050
	0,004400
	0.005430
	63536
	7
	00:00:07

	WHS 8.85
	Frames
	-92.0
	50
	0,010000
	0,012340
	27958
	560
	00:09:20

	
	Class1b
	
	5650
	0,001500
	0.001851
	186386
	33
	00:00:33
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14.4.21
Co-channel rejection – O-FACCH/H

14.4.21.1
Definition and applicability

The requirements and this test apply to MS supporting 8-PSK half rate channels.
14.4.21.2
Conformance requirement

At reference cochannel interference the O-FACCH/H FER shall meet the reference interference performance of table 2k in 3GPP TS 45.005 subclause 6.3).

14.4.21.3
Test purpose

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

14.4.21.4
Method of test

14.4.21.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a O-TCH/WHS or O-TCH/AHS (as supported by MS) with an ARFCN in the mid ARFCN range. The power control level is set to maximum power.

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

Related PICS/PIXIT Statements

-
Support of GSM speech half rate version 4 (O-TCH/WHS)

     -    Support of GSM speech half rate version 6 (O-TCH/AHS)

14.4.21.4.2
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 10 dB below that of the wanted signal for GSM 800 and GSM 900, and9.5dB below that of the wanted signal for GSM 1800 and GSM 1900.


The fading characteristic of the wanted and the interfering signal is TU50.

d)
The SS sends a Layer 3 message which does not require a Layer 3 response from the MS. Due to the co-channel interference, the MS may not be able to acknowledge the Layer 2 frame. Each repeated L2 frame indicates a frame erasure event. The SS determines the number of frame erasure events during at least the minimum number of samples of FACCH/H frames.

NOTE:
These frames will not be consecutive but it is expected that the statistical significance of the tests will not be unduly degrade.

14.4.21.5
Test requirements

Testing should be performed using statistical methods that lead to an early pass/fail decision with test time significantly reduced for MS with FER/BER not on the limit. 

For more information on statistical testing of BER/BLER performance, especially the definition of limit lines refer to Annex 7.

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 A7.1.3.1.

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 14.4.30-1: Minimum test times due to TU 50 fading conditions

	Half Rate 50 km/h

	Frequency (GHz)
	0,85
	0,9
	1,8
	1,9

	Wavelenth (m)
	0,35
	0,33
	0,17
	0,16

	Min test time (s)
	403
	380
	190
	180

	
	0:06:43
	0:06:20
	0:03:10
	0:03:00


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

If the time taken for obtaining the minimum number of samples 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 minimum number of samples have been obtained 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 table  14.4.30-2.

Table 14.4.30-2: Limits for co-channel rejection

	Channel
	Type of measurement
	Propagation condition
	Original BER requirement 
	Derived test limit
	Minimum No. of samples

	O-FACCH/H
	FER
	TUhigh/No FH
	0,050000
	0,061700
	5592


[ Next changed section ]
14.5.1.6
Adjacent channel interference O-TCH/WHS

14.5.1.6.1
Definition and applicability

The requirements and this test apply to MS supporting Wideband AMR 8-PSK Half Rate speech (O-TCH/WHS).

14.5.1.6.2
Conformance requirement

For 8-PSK modulated channels, speech channels (AMR and AMR-WB), the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2k

The corresponding interference ratio for adjacent channel interference shall be: 

	Modulation of wanted signal
	
	
	
	GMSK
	8-PSK

	‑
	for adjacent (200 kHz) interference
	C/Ia1
	=
	C/Ic ‑ 18 dB
	See table 2l for speech, see tables 2f, 2g, 2h, 2i and 2n for other channels

	‑
	for adjacent (400 kHz) interference
	C/Ia2
	=
	C/Ic ‑ 50 dB
	C/Ic –50 dB

	‑
	for adjacent (600 kHz) interference
	C/Ia3
	=
	C/Ic ‑ 58 dB
	C/Ic –58 dB


For 8-PSK modulated speech channels (AMR and AMR-WB), ECSD channels and 8-PSK modulated packet-switched channels, the wanted input signal level shall be: - 93 dBm + Ir + Corr, where:


Ir = the interference ratio according to tables 2b and 2c for packets switched channels, tables 2d and 2e for ECSD and table 2k for speech (AMR and AMR-WB) and associated control channels.
Corr = the correction factor for reference performance according to subclause 6.2

For adjacent channel performance, the wanted input signal level shall be set to the value calculated using the formulas above for cochannel performance.


For all classes of MS supporting 8-PSK speech channels, an additional +2 dB adjustment applies for 8-PSK modulated speech channels.  


The reference performance is the same as defined in subclause 6.2

The reference performance shall be:

For speech channels (O-TCH/WHSy)
FER
£ 1%


3GPP TS 45.005, subclauses 6.2, 6.3.

14.5.1.6.3
Test purpose

To verify that the MS does not exceed conformance requirement for FER and class 1b RBER under TU50 propagation conditions with an allowance for the statistical significance of the test, for channel combinations O-TCH/WHS8.85, O-TCH/WHS6.6.

14.5.1.6.4
Method of test

14.5.1.6.4.1
Initial conditions

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

The multirate configuration indicates the use of a codec set limited to 8,85 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).

14.5.1.6.4.2
Procedure

a)
In addition to the wanted signal, the SS produces an independent, uncorrelated interfering signal, Standard Test Signal I1 (unwanted signal) at a nominal frequency 400KHz above that of the wanted signal.  The unwanted signal is continuous and has no fixed relationship with the bit transitions of the wanted signal.

b)
The fading characteristic of the wanted and the interfering signals are set to TU50.

c)
The SS sets the level of the interfering signal to –41dBm.
d)
The SS sets the level of the wanted signal to that indicated by Clev in table 14.5.1.6-2 or 14.5.1.6-3.

e)
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.

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

g)
The SS moves the interfering signal to a nominal frequency 200KHz below that of the wanted signal.

h)
For GSM 850 and GSM 900, the SS sets the level of the interfering signal to –72.5 dBm. For GSM 1800 and GSM 1900, the SS sets the level of the interfering signal to -73 dBm.
i)
The SS uses a Channel Mode Modify procedure to change the active codec set to 6,6 kbit/s.

j)
The SS sets the level of the wanted signal to that indicated by Clev in table 14.5.1.6-2 or 14.5.1.6-3.

k)
Steps e) to f) are repeated.

Maximum/Minimum Duration of Test

Maximum: 19 minutes (GSM850), 19 minutes (GSM900), 19 minutes (DCS1800), 19 minutes (PCS1900).

Minimum: 14 minutes (GSM850), 13 minutes (GSM900), 7 minutes (DCS1800), 6 minutes (PCS1900).

14.5.1.6.5
Test requirements

Testing should be performed using statistical methods that lead to an early pass/fail decision with test time significantly reduced for MS with FER/BER not on the limit. 

For more information on statistical testing of BER/BLER performance, especially the definition of limit lines refer to Annex 7.

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 A7.1.3.1.

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 14.5.1.6-1: Minimum test times due to TU high fading conditions

	Half Rate 50 km/h


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

	Wavelength
	0,35
	0,33
	0,17
	0,16
	M

	min test time
	403
	380
	190
	180
	S

	
	0:06:43
	0:06:20
	0:03:10
	0:03:00
	


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 made 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 14.5.1.6-2 and 14.5.1.6.3

Table 14.5.1.6-2: Statistical test limits for GSM 850 and GSM 900 O-TCH/WHS adj-chan interference

	0.8 to 0.9GHz
	Clev (dBm)
	Samples per second
	Orig. BER requirement
	Derived test limit
	Target number of samples
	Target test time (s)
	Target test time (hh:mm:ss)

	O-TCH/ WHS 8.85
	Frames
	-76
	50
	0,010000
	0,012340
	27958
	560
	00:09:20

	
	Class1b
	
	5650
	0,001100
	0,001357
	254237
	45
	00:00:45

	O-TCH/ WHS 6.6
	Frames
	-77.5
	50
	0,010000
	0,012340
	27958
	560
	00:09:20

	
	Class1b
	
	3900
	0,001500
	0,001851
	186386
	48
	00:00:48


Table 14.5.1.6-3: Statistical test limits for DCS 1 800 and PCS 1 900 O-TCH/WHS adj-chan interference

	1.8 to 1.9GHz
	Clev (dBm)
	Samples per second
	Orig. BER requirement
	Derived test limit
	Target number of samples
	Target test time (s)
	Target test time (hh:mm:ss)

	O-TCH/ WHS 8.85
	Frames
	-76.5
	50
	0,010000
	0,012340
	27958
	560
	00:09:20

	
	Class1b
	
	5650
	0,001200
	0, 001481
	232951
	42
	00:00:42

	O-TCH/ WHS 6.6
	Frames
	-78
	50
	0,010000
	0,012340
	27958
	560
	00:09:20

	
	Class1b
	
	3900
	0,001600
	0,001974
	174772
	45
	00:00:45
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14.10.7

Performance of the Codec Mode Request Generation – O-TCH/WHS

14.10.7.1
Definition and applicability

When a traffic 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 8PSK modulated Wideband AMR Half Rate speech and not MS with improved receiver performance.

14.10.7.2
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.

Note:
Ideal frequency hopping assumes perfect decorrelation between bursts. For the propagation profile TU3, this is not easily achievable due to the high number of hopping frequencies required. Therefore, performance tests should be performed under ideal frequency hopping conditions for the following propagation profiles: TU50 for GSM900 and GSM850, TU25 for DCS1800 and PCS1900, TU100 for GSM400, and TU60 for GSM700.
14.10.7.3
Test Purpose

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

3. To implicitly verify the correct implementation of the AMR Thresholds and Hysteresis parameters received in either an ASSIGNMENT COMMAND or MODE MODIFY procedure, or through an AMR_CONFIG_REQ or THRESH_REQ message carried in a RATSCCH.

NOTE:
This would normally be performed as a signalling test, however due to the complex layer 1 requirements it is verified here. Any future modification or Change Request on this section should take into account this additional test objective.

14.10.7.4
Method of Test

14.10.7.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a O-TCH/WHS with a hopping pattern in the Mid ARFCN range and covering at least 10 frequencies not exceeding 5 MHz. DTX shall not be activated. Power control level shall be set to maximum power.

The initial configuration indicates the use of the 12.65 mode of AMR only.

The SS transmits Standard Test Signal C1 on the traffic channel.

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, the unwanted signal is switched off.

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

NOTE 1:
The fading characteristics shall be  TU50 for GSM900 and GSM850, TU25 for DCS1800 and PCS1900, TU100 for GSM400, and TU60 for GSM700..

Related PICS/PIXIT Statements

AMR C/I normalization factor.

14.10.7.4.2
Procedure

INITIAL CONFIG:

1a)
The SS uses a Channel Mode Modify procedure to change the active codec set to the follwing set:

	Codec Mode
	O-TCH/WHS in kbit/s

	CODEC_MODE_2
	8,85

	CODEC_MODE_1
	6,6


With Initial Codec Mode unspecified, thus the default ICM rule being used and the following decision thresholds and hysteresis values:

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

	CODEC_MODE_2
	Thr3d = 12.5 dB
	+ 

	CODEC_MODE_1
	 
	Thr3u =  14.5 dB


The SS uses the expected Initial Codec Mode (default rule) after sending the mode modify message and commands the MS through the CMC field to use the Initial Codec Mode as well. The SS waits for the MS to change the uplink codec to the expected Initial Codec Mode (default rule).

1b)
The SS then sends an AMR_CONF_REQ through a RATSCCH message commanding the MS to use the following ACS:

	Codec Mode
	O-TCH/WHS in kbit/s

	CODEC_MODE_3
	12,65

	CODEC_MODE_2
	8,85

	CODEC_MODE_1
	6,6


With the Initial Codec Mode set to the 12.65 kbit/s mode and the following decision thresholds and hysteresis values:

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

	CODEC_MODE_3
	Thr1d = 12.5 dB
	+ 

	CODEC_MODE_2
	Thr2d = 6.5 dB
	Thr1u = 14.5 dB

	CODEC_MODE_1
	 
	Thr2u =  8.5 dB


The SS switches the downlink codec to the Initial Codec Mode 12 frames after sending the AMR_CONF_REQ message and commands the MS through the CMC field to use the requested Initial Codec Mode. The SS waits for the MS to change the uplink codec to the expected Initial Codec Mode, 12 frames after receiving the ACK_OK message.

The SS waits until the MS indicates in the CMR that the 12.65 kbit/s is the recommended downlink codec mode.

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

The downlink radio environment is altered so that the carrier to interference ratio is set to 4 dB above the highest of the upwards thresholds Thr1u.  The SS waits 500ms.

1c)
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’.

1d)
The SS checks the CMR received from the MS 200ms after the carrier to interference has been altered. If the CMR indicates that the MS recommends to use the 8.85 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.

1e)
The SS switches the downlink codec mode to 8.85 kbit/s and waits for 0.5s.

1f)
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’.

1g)
The SS checks the CMR received from the MS 200ms after the carrier to interference has been altered. If the CMR indicates that the MS recommends to use the 6.6 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.

1h)
The SS switches the downlink codec mode to 6.6 kbit/s and waits for 0.5s.

1i)
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 increases above thresholds’.

1j)
The SS checks the CMR received from the MS 200ms after the carrier to interference has been altered. If the CMR indicates that the MS recommends to use the 8.85 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.

1k)
The SS switches the downlink codec mode to 8.85 kbit/s and waits for 0.5s.

1l)
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 increases above thresholds’.

1m)
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 12.65 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.

1n)
The SS switches the downlink codec mode to 12.65 kbit/s and waits for 0.5s.

1o)
The SS repeats steps 1c) to 1n) until 500 samples  of C/I increases and 500 samples of C/I decreases have been recorded.

STEP 2:

2a)
The unwanted signal is removed.

The SS then sends an AMR_CONF_REQ through a RATSCCH message commanding the MS to use the following ACS:

	Codec Mode
	O-TCH/WHS in kbit/s

	CODEC_MODE_2
	8,85

	CODEC_MODE_1
	6,6


With the Initial Codec Mode set to any mode and the following decision thresholds and hysteresis values:

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

	CODEC_MODE_2
	Thr3d = 12.5 dB
	+ 

	CODEC_MODE_1
	 
	Thr3u =  14.5 dB


The SS switches the downlink codec to the Initial Codec Mode 12 frames after sending the AMR_CONF_REQ message and commands the MS through the CMC field to use the requested Initial Codec Mode. The SS waits for the MS to change the uplink codec to the expected Initial Codec Mode, 12 frames after receiving the ACK_OK message.

2b)
The SS uses a Channel Mode Modify procedure to change the active codec set to the follwing set:

	Codec Mode
	O-TCH/WHS in kbit/s

	CODEC_MODE_3
	12,65

	CODEC_MODE_2
	8,85

	CODEC_MODE_1
	6,6


	With the Initial Codec Mode set to the 12.2 kbit/s mode and the following decision thresholds and hysteresis values:

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

	CODEC_MODE_3
	Thr1d = 11.5 dB
	+ 

	CODEC_MODE_2
	Thr2d = 5.5 dB
	Thr1u = 13.5 dB

	CODEC_MODE_1
	 
	Thr2u =  7.5 dB


The SS switches the downlink codec to the Initial Codec Mode after sending the mode modify message and commands the MS through the CMC field to use the Initial Codec Mode as well. The SS waits for the MS to change the uplink codec to the expected Initial Codec Mode.

The SS waits until the MS indicates in the CMR that the 12.65 kbit/s is the recommended downlink codec mode.

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

The downlink radio environment is altered so that the carrier to interference ratio is set to 4 dB above the highest of the upwards thresholds Thr1u.  The SS waits 500ms

2c)
The SS repeats steps 1c) to 1n) until 500 samples of C/I increases and 500 samples of C/I decreases have been recorded.

STEP 3:

3a)
The unwanted signal is removed.

The SS then sends an AMR_CONF_REQ through a RATSCCH message commanding the MS to use the AMR 8.85 kbit/s mode only:

The SS switches the downlink codec to the 8.85 mode 12 frames after sending the AMR_CONF_REQ message and commands the MS through the CMC field to use the requested codec. The SS waits for the MS to change the uplink codec to the expected codec, 12 frames after receiving the ACK_OK message.

3b)
The SS uses a Channel Mode Modify procedure to change the active codec set to the follwing set:

	Codec Mode
	O-TCH/WHS in kbit/s

	CODEC_MODE_3
	12,65

	CODEC_MODE_2
	8,85

	CODEC_MODE_1
	6,6


With the Initial Codec Mode set to the 12.65 kbit/s mode and the following decision thresholds and hysteresis values:

	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


The SS switches the downlink codec to the Initial Codec Mode after sending the mode modify message and commands the MS through the CMC field to use the Initial Codec Mode as well. The SS waits for the MS to change the uplink codec to the expected Initial Codec Mode

The SS waits until the MS indicates in the CMR that the 12.65 kbit/s is the recommended downlink codec mode.

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

3c)
The SS then sends a THRESH_REQ through a RATSCCH message commanding the MS to modify the Thresholds and Hysteresis to the following values:

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

	CODEC_MODE_3
	Thr1d = 13.5 dB
	+ 

	CODEC_MODE_2
	Thr2d = 7.5 dB
	Thr1u = 15.5 dB

	CODEC_MODE_1
	 
	Thr2u =  9.5 dB


The SS waits 12 frames after receiving the ACK_OK message.

3d)
The SS waits until the MS indicates in the CMR that the 12.65 kbit/s is the recommended downlink codec mode.

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

The downlink radio environment is altered so that the carrier to interference ratio is set to 4 dB above the highest of the upwards thresholds Thr1u.  The SS waits 500ms

3e)
The SS repeats steps 1c) to 1n) until 500 samples of C/I increases and 500 samples of C/I decreases have been recorded.

STEP 4:

4a)
The unwanted signal is removed.

The SS uses a Channel Mode Modify procedure commanding the MS to use the AMR 8.85 kbit/s mode only:

The SS waits for the MS to change the uplink codec to the 8.85 kbit/s mode.

4b)
The SS then sends an AMR_CONF_REQ through a RATSCCH message commanding the MS to use the following ACS:

	Codec Mode
	O-TCH/WHS in kbit/s

	CODEC_MODE_3
	12,65

	CODEC_MODE_2
	8,85

	CODEC_MODE_1
	6,6


With the Initial Codec Mode set to the 12.65 kbit/s mode and the following decision thresholds and hysteresis values:

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

	CODEC_MODE_3
	Thr1d = 12.5 dB
	+ 

	CODEC_MODE_2
	Thr2d = 6.5 dB
	Thr1u = 14.5 dB

	CODEC_MODE_1
	 
	Thr2u =  8.5 dB


The SS switches the downlink codec to the Initial Codec Mode 12 frames after sending the AMR_CONF_REQ message and commands the MS through the CMC field to use the requested Initial Codec Mode. The SS waits for the MS to change the uplink codec to the expected Initial Codec Mode, 12 frames after receiving the ACK_OK message.

The SS waits until the MS indicates in the CMR that the 12.65 kbit/s is the recommended downlink codec mode.

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

The downlink radio environment is altered so that the carrier to interference ratio is set to 4 dB above the highest of the upwards thresholds Thr1u.  The SS waits 500ms

4c)
The SS repeats steps 1c) to 1n) until 500 samples of C/I increases and 500 samples of C/I decreases have been recorded. 

NOTE:
The core specifications state that an MS shall respond to a change of C/I within 200ms.  The core specifications place no bounds on magnitude or rate of change of C/I.  For this test the magnitude of change is bounded by THRESH and HYST selection, and the rate of change is bounded by the 500ms wait periods.  These bounds are selected to ensure an MS implementation is not adversely biased by this test.

Maximum/Minimum Duration of Test

Maximum/minimum: 54 minutes (GSM850, GSM900, DCS1800, PCS1900).

14.10.7.5
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%
	2000

	C/I decreases below Thresholds
	11%
	2000
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