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21.3.3
Signal quality under static conditions - TCH/AFS

21.3.3.1
Definition and applicability

The MS must 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 has to 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 1 800 and PCS 1 900 MS supporting AMR full rate speech channels.

21.3.3.2
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 one SACCH multiframe. When the quality is assessed over the full-set and sub-set of frames, eight levels of RXQUAL are defined and shall be mapped to the equivalent BER before channel decoding as per the table in 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.

21.3.3.3
Test purpose

1.
To verify, under static propagation conditions, that the received signal quality is measured and mapped 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 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.

2.
To verify that the reported parameters (RXQUAL) are 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.

21.3.3.4
Method of test

21.3.3.4.1
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 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 CODEC_MODE_3.

The SS continuously sends a CMC corresponding to CODEC_MODE_3.

The SS produces a wanted signal and an independent uncorrelated interfering (unwanted) signal, both with static propagation characteristics. The SS transmits the wanted signal (Standard Test Signal C1 on the traffic channel using the Initial Codec Mode (ICM) at the nominal frequency of the receiver and its level is 28 dBVemf (-85 dBm). The unwanted signal is the standard test signal I1, on the same timeslot on a nominal frequency 200 kHz above the nominal frequency of the wanted signal.

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

21.3.3.4.2
Procedure

a)
The SS sets the level of the unwanted signal at a value for which the BER of the looped back bursts, averagedover at least 50 SACCH multiframes, is in the "Average BER" for case i, given in table21.3.3.5, with i starting at 0.

b)
The SS verifies that the MS reports RXQUAL_FULL and whether or not the reported level is correctfor the current case i. The SS increases an event counter for each incorrect MS reported RXQUAL_FULL level and continues the test for “Max –samples DTX off”, as given in subclause 21.3.3.5. 

NOTE 1:
For i = 7, this step is performed using sets of 60 SACCH blocks. In between sets, 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.  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 sets downlink DTX on.

d)
The SS verifies that the MS reports RXQUAL_SUB and whether or not the reported level is correct for the current case i. The SS increases an event counter for each incorrect MS reported RXQUAL_SUB level and continues the test for “Max –samples DTX on”, as given in subclause 21.3.3.5. 

NOTE 1:
For i = 7, this step is performed using sets of 60 SACCH blocks. In between sets, 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.  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

e)
The SS sets downlink DTX off.

f)
The SS repeats steps a) to e) for i equals 1, 2, ...,7.







j) 
The SS releases the call.

21.3.3.5
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 test limit error rate shown in the following tables, when the number of samples relevant to the case under test is equal to or greater than max-samples.

Table 21.3.3.5: Maximum number of incorrectly reported RXQUAL_FULL and RXQUAL_SUB for TCH/AFS

	CASE
	Expected 

RXQUAL
	Average BER (%) 
	Test limit
error rate
DTX Off
	
	Max
samples
DTX Off
	Test limit
error rate
DTX On
	
	Max
samples
DTX On

	0
	RXQUAL_0
	< 0,10
	12,2 %
	
	1 640
	40,25%
	
	750

	1
	RXQUAL_1
	0,26 to 0,30
	30,5 %
	
	656
	71,5 %
	
	560

	2
	RXQUAL_2
	0,51 to 0,64
	18,3 %
	
	1 093
	60,5 %
	
	665

	3
	RXQUAL_3
	1,0 to 1,3
	12,2 %
	
	1 640
	60,5 %
	
	665

	4
	RXQUAL_4
	1,9 to 2,7
	12,2 %
	
	1 640
	46 %
	
	655

	5
	RXQUAL_5
	3,8 to 5,4
	6,1 %
	
	3 279
	34,5 %
	
	870

	6
	RXQUAL_6
	7,6 to 11
	6,1 %
	
	3 279
	24,4 %
	
	820

	7
	RXQUAL_7
	> 15
	6,1 %
	
	3 279
	18,3 %
	
	1093


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 has been adjusted. The following figures are used for static propagation conditions in these calculations:

	Specified
error rate
	Multiplication
factor
	min. Max-events

	( 25 %
	1,22
	200

	30 – 40 %
	1,15
	300

	> 40 %
	1,1
	400
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