�seq note \r 0____________________�00�

�seq table \r 0____________________�00�

21	Received signal measurements

For evaluating the reception quality (the basis for handover and power control) the following two criteria are used:

-	signal strength (RXLEV)

-	signal quality (RXQUAL).



21.1	Signal strength

21.1.1	Definition and applicability

The MS reports RXLEV values related to the apparent received RF signal strength. It is necessary for these levels to attain sufficient accuracy for the correct functioning of the system.

The requirements and this test apply to all types of GSM900 and DCS1800 MS.

21.1.2	Conformance requirement

1.	The RMS received signal level at the receiver input shall be measured by the MS over the full range of -110 dBm to -48 dBm with a relative accuracy between signals with levels up to 20 dB difference according to table 21-�seq table level_tol�11�



1.1	under normal conditions,; GSM 05.08, 8.1.2 and GSM 05.05, 6.2.

1.2	under extreme conditions, GSM 05.08, 8.1.2, GSM 05.05, Annex D.1, D.2.



Table 21-�seq table�11�: Tolerance for relative accuracy of receive signal measurement

	Absolute level of	Tolerance�	lower level signal dBm	dB

	GSM 	GSM 	DCS1800	DCS1800	Lower limit	Upper limit�	Small MSHandhelds	Other MS	Class 1 & 2	Class 3

	>= -88	>= -90	>= -86	>= -88	2	2�	>= -101	>= -103	>= -99	>= -101	3	2�	< -101	< -103	< -99	< -101		4	2



2.	The RMS received signal level at the receiver input shall be measured with an absolute accuracy of +/- 4 dB from -110 dBm to -70 dB under normal conditions; GSM 05.08, 8.1.2.



3.	The RMS received signal level at the receiver input shall be measured with an absolute accuracy of +/- 6 dB over the full range of -110 dB to -48 dBm under both normal and extreme conditions; GSM 05.08, 8.1.2.



4.	If the received signal level falls below the reference sensitivity level for the type of MS then the MS shall report a level between the reference sensitivity level and the actual received level, but with the tolerances given in conformance requirements 2. and 3. above.



5.	The measured signal level shall be mapped to an RXLEV value between 0 and 63 as specified in GSM 05.08; GSM 05.08 8.1.4.



21.1.3	Test purpose

1.	To verify that the RXLEV reported by the MS does not exceed conformance requirement 1.



1.1	under normal conditions;

1.2	under extreme conditions.



2.	To verify that the RXLEV reported by the MS does not exceed conformance requirement 2 under normal conditions.



3.	To verify that the RXLEV reported by the MS does not exceed conformance requirement 3 under extreme conditions and under normal conditions from -48 dBm to -70 dBm.



4.	To verify that the RXLEV reported by the MS does not exceed conformance requirement 4.



NOTE �seq note�11�:	Conformance requirement 5 is inherently tested in each of the test purposes 1. to 4.

21.1.4	Method of test

21.1.4.1	Initial conditions

The SS is set to produce the BCCH of the serving cell and the BCCHs of 6 surrounding cells at 28 dBmVemf(  ). The BCCH of the serving cell indicates these BCCHs, but not the BCCH of the serving cell. The ARFCN of each BCCH is chosen so as not to interfere with the other channels and the RF power level will be 63 dBmV. The fading profile for the BCCHs of the serving and surrounding cells will be set to static.

After 30 s, a call is set up according to the generic call set up procedure to an ARFCN, within the supported band of operation, chosen so as not to interfere with the serving and surrounding cell BCCHs. The SACCH indicates the same surrounding cell BCCHs as the BCCH of the serving cell.

NOTE �seq note�22�:	The 30 s is to allow the MS to scan and find all BCCHs.

21.1.4.2	Procedure



a)	The levels of the TCH and BCCHs are set according to table 21.�seq table RXLEV�210� step 1. The SS waits 20 s before continuing.



Table 21-�seq table�2210�: Signal levels at receiver input in dBmVemf(  )

		ARFCN	TCH	BCCH1	BCCH2	BCCH3	BCCH4	BCCH5	BCCH6�	Step	GSM900:	1	62	124	20	40	80	100�		DCS1800	512	700	885	585	660	790	835

	1+m*21	64.5-m*10	64.5-m*10	64.5-m*10	64.5-m*10	64.5-m*10	64.5-m*10	64.5-m*10�	2+m*21	54.5-m*10	63.5-m*10	54.5-m*10	54.5-m*10	54.5-m*10	54.5-m*10	54.5-m*10�	3+m*21	54.5-m*10	62.5-m*10	44.5-m*10	44.5-m*10	44.5-m*10	44.5-m*10	44.5-m*10�	.	.	.	.	.	.	44.5-m*10	44.5-m*10�	17+m*21	54.5-m*10	.	.	.	.	44.5-m*10	44.5-m*10�	18+m*21	44.5-m*10	.	.	.	.	44.5-m*10	44.5-m*10�	.	.	.	.	.	.	44.5-m*10	44.5-m*10�	21+m*21	44.5-m*10	44.5-m*10	44.5-m*10	44.5-m*10	44.5-m*10	44.5-m*10	44.5-m*10



m = 0, 1, 2, 3, 4.



b)	The measurement is done in 105 steps. The initial signal levels of the TCH of the serving cell and the BCCHs of the surrounding cells are adjusted according to table 21-�seq table RXLEV�210�. At each step the SS keeps the signal levels stable for one reporting period, except at steps 21+m*21 where the level is held stable for 1.75 reporting periods. The RXLEV value for the period in which the change occurs (reported in the following period) is discarded. The SS records the RXLEV values reported for the surrounding cell BCCHs in steps 1 + m * 21 and 21 + m * 21. The RXLEV values for BCCH 1 are recorded by the SS for all 105 steps.



NOTE �seq note�33�:	This extension at steps 21+m*21 is to allow an extra quarter reporting period for the MS to stabilise for steps 1+m*21.

	At steps 1 to 30 the SS simulates a base station with DTX off and at steps 31 to 105 the SS simulates a base station with DTX on.



	At steps 1 to 30 the SS checks the accuracy of the measured signal strength of TCH by checking the values of the parameters RXLEV-FULL and RXLEV-SUB. At steps 31 to 105 the SS shall check only the value of the parameter RXLEV-SUB.



	At step 64, within every 480 ms reporting period, out of the 4 SACCH and 8 SID timeslots the SS transmits the first six active timeslots of the TCH with signal level 39.5 dBmVemf(  ) and the last six active timeslots of the TCH with signal level 29.5 dBmVemf(  ).



c)	Step b) is repeated under extreme conditions (Annex 1, TC2,2 and TC3).



21.1.5	Test requirements

21.1.5.1	Relative accuracy of measurements on different ARFCN

For normal and each of the 4 extreme conditions tested the following applies;

a)	For each of the steps 1, 21, 22, 42, 43, and 64, of the 7 reported RXLEV values checked, the difference between the minimum reported RXLEV value and the maximum reported RXLEV value shall be no more than 4.

b)	For each of the steps 63 and 85, of the 7 reported RXLEV values checked, the difference between the minimum reported RXLEV value and the maximum reported RXLEV value shall be no more than 5 for handheld MS or 4 for other MS.



c)	For step 64, of the 7 reported RXLEV values checked, the difference between the minimum reported RXLEV value and the maximum reported RXLEV value shall be no more than 5.



d)	For step 105, of the reported RXLEV values checked, the difference between the minimum reported RXLEV value and the maximum reported RXLEV value shall be no more than 6.



NOTE �seq note�44�:	It is not mandatory for the MS to report any of the BCCHs in step 105.

21.1.5.2	Relative accuracy at a single frequency (BCCH1)

For normal and each of the 4 extreme conditions tested the following applies;

For n <= 21 and RXLEV1 = 63



RXLEVn - (63 - n + r) shall be between:



-2 and +2



NOTE �seq note�55�:	This formula allows for an MS with an absolute accuracy worse than +0.5 dB and therefore reporting an RXLEV of 63 for more than one step. The formula checks the relative accuracy from the lowest input level for which the MS last reports RXLEV of 63.

Otherwise



RXLEV(m*21+1) - RXLEV(m*21+n) - n + 1 shall be between:



-2 and +2

	for steps 2 to 62 and 65 to 73 for Smallhandheld MS or 2 to 75 for other MS.



-3 and +2

	for steps 63 and 74 to 98 for Smallhandheld MS or 76 to 100 for other MS.



-4 and +2

	for steps 99 to 105 for Smallhandheld MS or 101 to 105 for other MS.



where:	1 < n <= 21 and 0 <= m <= 4 as identified in table 21-�seq table RXLEV�210�, and r is the number of the last step where RXLEV of 63 was reported.



NOTE �seq note�66�:	It is not mandatory for the MS to report BCCH1 for steps greater than 99 for GSM900 Smallhandheld MS or 101 for other GSM MS or 97 for a DCS1800 Class 1 or Class 2 MS and 99 for DCS1800 Class 3 MS.

21.1.5.3	Absolute accuracy

For each BCCH reported, |RXLEVMS + m * 10 - 62| shall be no more than:



4	for steps 64 and 85 under normal conditions.



6	for steps 64 and 85 under extreme conditions.



6	for steps 1, 22 and 43 under normal and extreme conditions.



where: 0 <= m <= 4 as identified in table 21-�seq table RXLEV�210�.



21.2	Signal strength selectivity

21.2.1	Definition and applicability

The signal strength selectivity is a measure of the ability of the signal strength measuring part of the MS to discriminate against RF power from adjacent ARFCN.

The requirements and this test apply to all types of GSM900 and DCS1800 MS.

21.2.2	Conformance requirement

The selectivity of the received signal measurement shall be as follows:

-	for adjacent (200 kHz) channel; >= 16 dB

-	for adjacent (400 kHz) channel; >= 48 dB

-	for adjacent (600 kHz) channel; >= 56 dB



GSM 05.08, 8.1.2



21.2.3	Test purpose

To verify that the MS meets the conformance requirement at the 200 kHz adjacent channel above and below the wanted.

21.2.4	Method of test

21.2.4.1	Initial conditions

For GSM900:

A call is set up according to the generic call set up procedure on ARFCN 40 and with surrounding cell BCCH3 indicated in the BA list at ARFCN 80.

The RF level of the TCH and BCCH3 is set to 20 dB above reference sensitivity level(  ).

BCCH1 and 2 at ARFCN 41 and 79 are off.

These conditions are kept for 30 s to ensure the MS has time to decode the BCCH.

For DCS1800 :

A call is set up according to the generic call set up procedure on ARFCN 690 and with surrounding cell BCCH3 indicated in the BA list at ARFCN 790.

The RF level of the TCH and BCCH3 is set to 20 dB above reference sensitivity level(  ).

BCCH1 and 2 at ARFCN 691 and 789 are off.

These conditions are kept for 30 s to ensure the MS has time to decode the BCCH.

21.2.4.2	Procedure

a)	The SS records the RXLEV values reported for the TCH and BCCH3.



b)	BCCH1 and 2 are set to 9 dB above the signal level of the TCH and BCCH3.



c)	These conditions are kept for 30 s.



d)	The SS records the RXLEV values reported for the TCH and BCCH3.



21.2.5	Test requirements

The values of RXLEV recorded in step d) shall be no more than 1 above the values recorded in step a).

NOTE �seq note�77�:	This one change in the reported value of RXLEV is because the MS may have been on the edge between two reported levels.

21.3	Signal quality under static conditions

21.3.1	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 section 8.4 of GSM 05.08. The MS has to map this BER into RXQUAL values using the coding scheme defined in section 8.2.4 of GSM 05.08.

In order to assess the correct operation of the quality reporting algorithm in the MS, the SS will measure the BER of class II bits and will assume that it is equal to that before channel coding.

The test is performed for two channel propagation conditions: static and TU50. In static conditions two kind of channels are considered: full rate and DTX. In TU50 conditions, only the full-rate channel is considered.

This test is only applicable to MS supporting speech.

21.3.2	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 block. 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 GSM 05.08 8.2.4; GSM 05.08 8.2.2, 8.2.4;



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



21.3.3	Test purpose



(???This is an awful test which has more to do with the MS checking the accuracy of the SS error rate assessment than vice versa. The one saving grace of this test is that the next one is even worse???).(???The problem here is that the MS attempts to use the protected bits (and/or anything else at its disposal) to calculate a raw bit error rate over one SACCH block. The SS, however, has only the class II bits on which to work out the error rate and equate this to an average error rate. Classically the way to minimise the difference between what the SS can check and what it should be checking is to run the whole thing for a very long period of time, thus getting a significant number of errors and a better probability that the errors are evenly distributed among what the SS can and cannot check. The problem then is that the MS is meant to calculate its RXQUAL on an SACCH multiframe basis so there is still the difference between the long term average known to the SS and the actual error rate over one SACCH block, which the MS is trying to estimate. The statistical accuracy in 05.08 then allows for this in the MS.???)



(???So what can be done? The optimum solution would be to find out what the actual error rate is over each SACCH multiframe. This could only be done by requesting the MS to relay the information back to the SS, perhaps by creating a new loop back of received bits before channel decoding, this may give a problem in that the bits here could have some soft information, useful to the decode and error rate assessment algorithms, on which the MS would have to make hard decision for the re-encode process and thus the SS assessment of errors, whereas the MS itself might use the soft information to re-assess the error rate and hence find it has hanged itself???)



(???Or we could just not turn over the dung heap???)



(???These two tests have not been touched so far???)



1.	To verify that the received signal quality is measured and reported to the eight levels of RXQUAL_FULL and RXQUAL_SUB 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 block (104 TDMA frames) for the TCH/FS. The probability that the correct RXQUAL band is reported shall meet the values given in the specification , under static conditions,GSM 05.08 8.2.4.



2.	To verify that the reported parameters (RXQUAL) is the received signal quality, averaged over the reporting period of length one SACCH block (104 TDMA frames on the TCH).



21.3.4	Method of test

a)	A call shall be set up according to the generic call set up procedure on a channel in the mid ARFCN range. The radio link timeout is set to maximum.



	The SS is set to produce a wanted signal and an independent uncorrelated interfering (unwanted) signal at the same time, both with static propagation characteristics. The wanted signal shall be the standard test signal C1. It shall be at the nominal frequency of the receiver and its level shall be 28 dBmVemf(  ). The unwanted signal shall have no fixed relationship with the bit transitions of the wanted signal, and it shall be modulated with random data. The unwanted signal shall be continuous, with a nominal frequency 200 kHz above the nominal frequency of the wanted signal. The MS shall be operated in the encrypted mode.



b)	The SS commands the MS to create the loop back facility from the receiver channel decoder output to the transmitter encoder input.



c)	The SS performs a calibration of C/I to class II RBER over the range of the RXQUAL cases in the table in step d). It is expected that the range of the unwanted signal level will be approximately 35 dBmV emf(  ) to 50 dBmV emf(  ) and to calibrate over 2000 errors would give sufficient accuracy.



d)	A curve of BER of class II bits is drawn vs the ratio of the level of the wanted to the unwanted signal (C/I) and the correspondence of the table below is derived from it.



	CASE	AVERAGE BER	C/I

	0	0.09%	(C/I)0�	1	0.28%	(C/I)1�	2	0.57%	(C/I)2�	3	1.13%	(C/I)3�	4	2.26%	(C/I)4�	5	4.53%	(C/I)5�	6	9.05%	(C/I)6�	7	18.10%	(C/I)7



e)	The level of the unwanted signal is set at a value for which C/I = (C/I)i, with i equal to one out of the numbers 0, 1, ... 7. At such C/I the expected quality band reported by the MS is RXQUAL_i.



f)	At the end of each SACCH block, the SS increases by 1 a counter of the number of errors in reporting the RXQUAL band only if such band is different from the expected one (that is RXQUAL_i). Moreover a counter of the number of errors of the class II bits is properly increased.



g)	The procedure stated in f) is repeated 350 times (see note �seq note Note3�1010� below). If the ratio between the number of errors of the class II bits and the number of the class II bits occurring within 350 (see note �seq note Note2�99� below) SACCH blocks is within +7% (or -7%) (see note �seq note Note1�88� below) from the value of the BER corresponding to the case i, the value of max-events is increased by the recorded number of errors in reporting the RXQUAL band and max-samples is increased by 350. If outside the +/- 7% the level of the unwanted signal may be changed or not (see note �seq note Note1�88� below).



NOTE �seq note�88�:	For RXQUAL 0, if it is not possible to adjust the BER for the +/- 7% band, it is acceptable to use the nearest RF power level which gives BER better than 0.1% (which is the value specified in GSM 05.08 section 8.2.4).

NOTE �seq note�99�:	If the BER measured over the 350 (see note �seq note Note3�1010� below) SACCH blocks is close to the +/- 7% target it may be preferable not to adjust the level but to repeat the sample.

h)	Steps f) and g) shall be repeated until the number of samples of case i is equal to max-samples_i, or the number of errors in reporting the RXQUAL band exceeds max-events_i.



i)	The SS is set to simulate a base station in DTX mode according to section 8.3 of GSM 05.08 and step f) is repeated until the number of samples of case i is equal to max-samples i or the number of errors in reporting the RXQUAL band exceeds max-events i.



j)	The SS is set to simulate a base station in non DTX mode.



k)	Steps from e) to j) shall be repeated for each of the (C/I)i values, with i = 0, 1, ... 7.



NOTE �seq note�1010�:	Due to the high error rates involved with testing RXQUAL 7, the MS would experience a radio link timeout. To avoid this the test is performed using 60 SACCH blocks instead of 350. In between measurements, at least 35 SACCH blocks, are transmitted with a lower level of the unwanted signal.



21.3.5	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.

The two tables below refer to RXQUAL_FULL bands (relevant to the full-rate channel quality evaluation) and RXQUAL_SUB bands (relevant to the quality evaluation of the channel operating in DTX mode) respectively.

	CASE	Expected	Specified	Max-events	Max-samples�		RXQUAL_FULL	reporting�			error rate

	0	RXQUAL_0	10%	211	1750�	1	RXQUAL_1	25%	211	700�	2	RXQUAL_2	15%	254	1400�	3	RXQUAL_3	10%	211	1750�	4	RXQUAL_4	10%	211	1750�	5	RXQUAL_5	5%	213	3500�	6	RXQUAL_6	5%	213	3500�	7	RXQUAL_7	5%	200	3300



	CASE	Expected	Specified	Max-events	Max-samples�		RXQUAL_SUB	reporting�			error rate

	0	RXQUAL_0	35%	300	750�	1	RXQUAL_1	65%	400	560�	2	RXQUAL_2	55%	400	660�	3	RXQUAL_3	55%	400	660�	4	RXQUAL_4	40%	300	660�	5	RXQUAL_5	30%	300	870�	6	RXQUAL_6	20%	200	835�	7	RXQUAL_7	15%	200	1105



21.4	Signal quality under TU50 propagation conditions

21.4.1	Definition and applicability

21.4.2	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 block, in TU50 conditions. 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 required in the in GSM 05.08 8.2.4.1)	GSM 05.08 8.2.2;



2.	The reported parameters (RXQUAL) shall be the received signal quality, averaged over the reporting period of length one SACCH block.2)	GSM 05.08 8.2.3.



21.4.3	Test purpose

1.	To verify, under TU50 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 1 SACCH block (104 TDMA frames) for the TCH/FS. The probability that the correct RXQUAL band is reported shall meet the values referred in the specification GSM 05.08 8.2.4, and given in the specification GSM 11.10 21.2.2.2.



2.	To verify that the reported parameters (RXQUAL) is the received signal quality, averaged over the reporting period of length one SACCH  block (104 TDMA frames on the TCH). 



21.4.4	Method of test

a)	A call shall be set up according to the generic call set up procedure on a channel in the mid ARFCN range



	The SS is set to produce the standard test signal C1 with TU50 propagation profile. It shall be at the nominal frequency of the receiver at a median level of 28 dBmVemf(  ).



b)	The SS commands the MS to create the loop back facility from the receiver channel decoder output to the transmitter encoder input.



c)	The SS counts the number of errors of the class II bits (occurring in 50 SACCH blocks) and the relevant BER is computed. If such BER does not correspond to one out of the 8 different cases shown in the table below, the test shall be continued from step f). On the contrary, if such BER corresponds to one out of the 8 different cases shown in the table below, let us say case i (with i equal to 1 out of the 8 numbers 0, 1, ... 7), the procedure stated from step d) on shall be adopted.



d)	The SS records all the RXQUAL bands reported at the end of each of the 50 SACCH blocks. A counter max-samples_i shall be increased by 50, and the SS verifies whether each of the quality band reported by the MS is equal to RXQUAL_i (with i = 0, 1, ... 7), or to one of the adjacent bands RXQUAL_(i-1) (with i = 1, 2, ..., 7) and RXQUAL_(i+1) (with i = 0, 1, ..., 6). For each failure (to be in the correct or one of the adjacent bands) that is found, if any, a counter max-events_i shall be increased by one.



	CASE	Average BER (%) of the class II bits

	0	< 0.10�	1	0.26 to 0.30�	2	0.51 to 0.64�	3	1.0 to 1.3�	4	1.9 to 2.7�	5	3.8 to 5.4�	6	7.6 to 11�	7	> 15



e)	Step c) shall be repeated 20 times.



f)	The SS is set to produce also an independent, uncorrelated interfering (unwanted) signal with TU50 propagation profile. The unwanted signal shall be on the same channel as the wanted channel but shall have no fixed relationship with the bit transitions of the wanted signal and it shall be modulated with random data. Its median level shall be 25 dB below the median level of the wanted signal.



g)	The SS counts the number of error of the class II bits occurring in 50 SACCH blocks and the relevant BER is computed.



h)	If such BER does not correspond to one out of the 8 cases shown in the table above, the median level of the unwanted signal shall be increased (or decreased) by 0.6 dB and step g) shall be repeated. On the contrary, if the computed BER corresponds to one out of the 8 cases shown in the table above, step d) shall be repeated.



i)	Steps g) and h) shall be repeated 20 times.



j)	The median level of the unwanted signal is increased at step of 2 dB up to a value of 5 dB above that of the wanted signal and, at each step, the procedure stated from g) to i) shall be repeated.



k)	Step j) shall be stopped when max-samples is greater than 200.



NOTE �seq note�1111�:	If, at the end of the whole test, one or more max-samples_i (with i = 0, 1, ...,7) is lower than 200, the corresponding case shall be skipped out, being statistically not significant.

21.4.5	Test requirements

For each of the examined cases of the table above, the error rate in reporting the quality band is computed as the ratio between the recorded number of reporting errors max-events_i, and the corresponding number of the samples max-samples_i. The test is passed if the computed reporting error rate does not exceed the max_reporting error rate shown in the table below.

	CASE	Expected	Specified reporting	Max_reporting�		RXQUAL_FULL	error rate	error rate

	0	RXQUAL_0/1	15%	18%�	1	RXQUAL_1/0/2	15%	18%�	2	RXQUAL_2/1/3	15%	18%�	3	RXQUAL_3/2/4	10%	12%�	4	RXQUAL_4/3/5	10%	12%�	5	RXQUAL_5/4/6	10%	12%�	6	RXQUAL_6/5/7	10%	12%�	7	RXQUAL_7/6	10%	12%



�seq note \r 0_________________l__�00�

22	Transmit power control timing and confirmation

22.1	Definition and applicability

The RF power level to be employed by the MS is indicated by means of the 5 bit TXPWR field sent in the layer 1 header of each downlink SACCH message block and may be sent in a dedicated signalling block.

When a power change is signalled the MS must change its power control level to the new level at a certain rate of change.

The MS shall confirm the power level that it is currently employing by setting the MS_TXPWR_CONF field in the uplink SACCH L1 header.

The requirements and this test apply to all types of GSM900 and DCS1800 MS.

22.2	Conformance requirement

1.	The RF power control level to be employed by the MS is indicated by means of the power control information sent in the layer 1 header of each downlink SACCH message block and may be sent in a dedicated signalling block; GSM 05.08 4.2.



2.	The MS shall confirm the power level that it is currently employing in the uplink SACCH L1 header. The indicated value shall be the power control level actually used by the MS for the last burst of the previous SACCH period; GSM 05.08 4.2.



3.	Upon receipt of a command on the SACCH to change its RF power level, the MS shall change to the new level at a rate of one nominal 2 dB power control step every 60 ms; GSM 05.08 4.7.



4.	The change (in conformance requirement 4) shall commence at the first TDMA frame belonging to the next reporting period; GSM 05.08 4.7.



5.	In case of channel change the commanded power level shall be applied on the new channel immediately; GSM 05.08 4.7.



22.3	Test purpose

1.	To verify that the MS will set its transmitter output power in accordance with conformance requirement 1.



2.	To verify that the MS will confirm the power level it is currently employing according to conformance requirement 2.



3.	To verify that the MS, upon receipt of a command from the SACCH to change its RF power level, will change according to conformance requirement 3.



4.	To verify that the MS will commence the change of power level at least by the sixth TDMA frame belonging to the next reporting period.



5.	To verify that in case of new channel assignment the commanded power level is applied on the new channel according to conformance requirement 5.



22.4	Method of test

NOTE �seq note�11�:	The method of measuring the MS transmitter output power is given in section 13.3.

22.4.1	Initial conditions

A call is set up by the SS according to the generic call set up procedure on a channel with ARFCN in the Mid ARFCN range (ref Table 1.4), power control level set to maximum power.

22.4.2	Procedure

a)	The SS signals minimum power control level to the MS in the SACCH.



b)	The SS measures the MS transmitter output power on TDMA frames 6, 19, 32 and every subsequent 13th TDMA frame to TDMA frame 214. The SS also monitors the MS_TXPWR_CONF field in the uplink SACCH L1 header for the four SACCH multiframes after the SS signals the power change.



c)	The SS now sets TXPWR in the SACCH to the maximum peak power appropriate to the class of the MS.



d)	The SS measures the MS transmitter output power on TDMA frames 6, 19, 32 and every subsequent 13th TDMA frame to TDMA frame 214. The SS also monitors the MS_TXPWR_CONF field in the uplink SACCH L1 header for the four SACCH multiframes after the SS signals the power change.



e)	The SS now sets the SACCH TXPWR to 8.



f)	After 3 s the SS sets the SACCH TXPWR to 9.



g)	The SS measures the MS transmitter output power on TDMA frame 6.



h)	The SS sets the SACCH TXPWR to 8.



i)	The SS measures the MS transmitter output power on TDMA frame 6.



j)	The channel assignment is changed and the demanded power within the channel assignment is set to the minimum power control level of the MS.



k)	When the MS has changed channel its output power is measured on the first burst on the new channel.



22.5	Test requirements

NOTE �seq note�22�:	Refer to tables II.3-3 and II.3-4 for relationship between the power class, power control level, transmitter output power and the relevant tolerances.

a)	In steps b) and d), the transmitter output power shall change by one power step towards the new level signalled for each measured burst until the MS is operating at the closest supported power control level and from then on, all transmissions shall be at that level.



b)	In steps b) and d), the value of the MS_TXPWR_CONF field in the uplink SACCH L1 header shall correspond to the actual power control level used for the last transmitted burst of the previous SACCH multiframe. The first one shall indicate the initial transmitted power control level, the subsequent ones shall change by 8 each time until the final power control level has been reached in which case that value shall be indicated.



c)	In steps g) and i) the transmitter output power of TDMA frame 6 shall correspond to the new commanded power control level.



d)	In step k) the MS output power, measured on the new channel shall correspond to the power control level in the channel assignment.



23	Single frequency reference

23.1	Definition and applicability

The MS is required to use one single frequency reference for both RF generation/reception and baseband signals. A test method to verify this is not available.

The requirement applies to all types of GSM900 and DCS1800 MS.

23.2	Conformance requirement

The MS shall use the same frequency source for both RF frequency generation and clocking the timebase; GSM 05.10, 6.1.

23.3	Test purpose

There is no test specified.

24	Tests of the layer 1 signalling functions

Testing of Layer 1 signalling functions is included in the tests in sections 15, 16, 17, 18, 19, 20, 21, 22, 23. Other Layer 1 functions are tested in sections 12, 13 and 14. Some testing of Layer 1 functions is integrated with Layer 3 signalling testing (26).

�seq note \r 0____________________�00�

25	Tests of the layer 2 signalling functions

References:

1	ETSI pr I-ETS 300 021 (04.06) and pr I-ETS 300 022 (GSM 04.08), GSM 04.05.

2	CCITT Rec. X.290: OSI Conformance Testing Methodology and Framework for CCITT applications, Part 2: Abstract Test Suite Specification.



25.1	Introduction, objective and scope

25.1.1	General

The objective of section 25 is to provide detail of how Layer 2 of the MS is tested to verify conformance to the testable parameters given in GSM 04.06. The tests cover SAPI = 0, and they will be carried out on SDCCH and FACCH/F and on FACCH/H if the MS supports half-rate. Testing of unnumbered information transfer on SACCHs is covered implicitly by the test in section 26.6.3.

The testing is performed using the test configuration described in section 25.1.1.2. This configuration does not provide for testing of conformance of any maintenance functions.

The MS under test shall conform to the test configuration, and the Remote Single layer (RS) test method (CCITT X.290, section 8.1.4) will be used.

25.1.2	Test configurations

The Layer 2 test configuration defines the Layer 2 functional blocks of a MS being tested and the access arrangement between MS and tester.

NOTE �seq note�11�:	These functional blocks provide the Layer 2 basic capabilities which have to be implemented in accordance with the specification given in GSM 04.06. However, the definition of Layer 2 in the form of a number of functional blocks places no requirements on the Layer 2 implementation in a MS.

An example of a functional composition of the MS Layer 2 is given in GSM 04.05. These function blocks provide basic capabilities which have to be implemented in accordance with GSM 04.05 and 04.06.

Also there are alternatives or options included in GSM 04.05 and 04.06, these are provided as complementary capabilities.

25.1.3	Pre-conditions

Before carrying out any Layer 2 tests the tests specified in [Aspect II], section 12, 13, 14 and 15 to 23 (Layer 1 tests) shall be performed.

Apart from powering up the MS to be tested and being able to establish a call the only access to the MS needed and used for Layer 2 testing is the radio interface. It therefore is necessary that the MS is able to synchronize to the System Simulator and to decode its BCCH and CCCH. Furthermore, the MS must be able to perform the following elementary Layer 3 procedures:

-	Paging

-	Immediate Assignment

-	Dedicated Channel Assignment

-	Handover

-	Channel Release.



It is necessary that the tests are performed in the order specified, except where the starting point is set (25.1.1.5).

The data link is maintained by the MS and the SS sending fill frames (c.f. GSM 04.06, sect. 5.4.2.3) on the SDCCH when no other frames are to be transmitted. Fill frames are also sent on the FACCH while the channel mode is set to signalling. The default mode is signalling. The tests will normally be performed with the MS sending fill frames on the main DCCH (i.e. FACCH or SDCCH). Consequently throughout the tests fill frames will be sent and received even while waiting for other Layer 2 frames. The scheduling of the fill frame sending cannot be specified as this sending is closely linked to the processing times in the MS. Therefore, the instants of transmission of fill frames cannot be tested nor the number of these transmissions however, in certain circumstances, the fact that a fill frame is sent can be used as proof that the MS requirement has been fullfilled.

25.1.4	Layer 2 test frames

The Layer 2 conformance test is accomplished by sequences of those frames which are contained in GSM 04.06 (Layer 2 frame repertoire etc.).

These frame sequences are under control of the System Simulator and are related to the state that the System Simulator perceives the MS to be in as a result of frames transferred across the MS-BS interface.

These frame sequences shall comply with the following rules:

1)	The test sequences exchanged between the System Simulator and MS are assumed to be free from transmission errors.



2)	The tester may introduce errors in the direction tester to MS by inserting wrong parameters in the address, control and length indication field.



3)	The tester may simulate errors in the direction MS to tester by ignoring the receipt of frames from the MS.



4)	The tester may violate the protocol rules related to the control of state variables to provoke sequence gaps.



5)	There is no contention on the Dm channel at Layer 1 (Layer 1 point-to-point).



6)	With respect to contention on the Dm channel at Layer 2, two distinct situations are defined:



i)	Test of the protocol procedure supported by a single entity. In this case there is no contention on the Dm channel (one peer-to-peer information transfer invoked at a time). This test applies to all MSs and is performed for SAPI = 0.



ii)	Test of Layer 2 multiplexing and MS processing capacity in terms of the number of SAPs and links which a MS is able to support simultaneously. In this case there is contention on the Dm channel at Layer 2 and this contention is resolved within Layer 2 based on the SAPI. This test applies to MSs which are designed for supporting SAPI in addition to SAPI = 0.



Examples of special GSM Layer 2 functions to be tested:

-	Correct L2 functions on specific GSM control channels

-	Length indication

-	Fill bits

-	Segmentation, more data bit

-	SABM/UA containing information for contention resolution

-	Abnormal release.



25.1.5	Establishment of the dedicated physical resource

The System Simulator shall simulate a BS with BCCH/CCCH on one carrier. The MS shall be listening to this CCCH and able to respond to paging messages. The system simulator sends Paging Request to the MS on the paging channel. The MS shall respond with Channel Request on the random access channel. The system simulator sends Immediate Assign to the MS, thereby ordering the MS either to a SDCCH or to a TCH, that is FACCH. Each test is performed once on SDCCH, once on FACCH/F and once on FACCH/H if the MS supports half-rate. However tests that explicitly check SDCCH and FACCH are performed once if the MS does not support half-rate and twice (once with FACCH/F and once with FACCH/H) if the MS supports half-rate.

25.1.6	Release of the dedicated physical resource

After a test has been performed the System Simulator shall initiate the release of the SDCCH or FACCH, as laid out in GSM 04.08, section 7.1.6. This shall return the MS to the idle mode, i.e. the MS shall again be listening to the CCCH of the System Simulator.

25.2	Test sequences

Timing requirement:

The MS shall respond to a command within T200 as defined in GSM 04.06.

The MS shall repeat a command after timeout of T200 if the command has not been acknowledged as defined in GSM 04.06.

Constant bit values:

In each frame from the MS:

-	bits 6 through 8 of the address field shall be set to zero as defined in GSM 04.06.

-	except for test 25.2.7, the address extension bit (EA bit) shall be set to 1 as defined in GSM 04.06.

-	except for test 25.2.7, the length indicator field extension bit (EL bit) shall be set to 1 as defined in GSM 04.06.



This shall be checked each time a frame from the MS is received.

Fill bits:

The fill bits transmitted with each frame from the MS whose length indicator L is less than N201 as defined in GSM 04.06 shall be set as defined in GSM 04.06.

Frame format description

The frames are described by the following parameter sets:

SABM (C, P, M = 0, L = 0) (* SABM without an information field*)

SABM (C, P, M = 0, L > 0) (* SABM with an information field*)

DISC (C, P, M = 0, L = 0)

UA, (F, M = 0, L = 0) (* UA without an information field*)

UA, (F, M = 0, L > 0) (* UA with an information field*)

DM (R, F, M = 0, L = 0)

RR (C, P, M = 0, L = 0, N(R))

RR (R, F, M = 0, L = 0, N(R))

REJ (C, P, M = 0, L = 0, N(R))

REJ (R, F, M = 0, L = 0, N(R))

I (C, P, M = 0, L < N201, N(S), N(R))

I (C, P, M = 1, L = N201, N(S), N(R))

UI (C, P = 0, M = 0, L = 0)

UI (C, P = 0, M = 0, L < N201)



where:



C = command

R = response

P = poll

F = final

M = M bit

L = length indicator

N(S) = send sequence number

N(R) = receive sequence number.



25.2.1	Initialization

25.2.1.1	Initialization when contention resolution required

25.2.1.1.1	Normal initialization

25.2.1.1.1.1	Test purpose

To test the normal establishment of multiple frame operation between the SS and the MS when contention resolution is required.

25.2.1.1.1.2	Method of test

The MS is paged as described in the Layer 2 tests general section at 25.1.1.5.

The MS shall then continue the setup by sending a SABM frame.

The SS responds with a UA frame.

The MS shall send a UI fill frame.

The SS waits for at least T200 after the UA to ensure the SABM frame is not repeated. This confirms that the UA has been received.

The MS is returned to the idle state as described in 25.1.1.6.

Expected sequence

MS		SS



1	SABM (SAPI, C, P, M, L)	>



<	UA (SAPI, R, F, M, L)	2

	Fill

3	UI (C, P, M, L)	>

	Frame



	Wait T200



The frames from the SS will be:

2: One UA frame containing:

SAPI = 0, R = 0, F = 1, M = 0, L = L of SABM

information field = information field of SABM



25.2.1.1.1.3	Test requirements

The frames from the MS shall be:

1: One SABM frame containing:

SAPI = 0, C = 0, P = 1, M = 0, 0 <= L <= N201

information field = Page Response



3: One UI frame containing:

C = 0, P = 0, M = 0, L = 0



25.2.1.1.2	Initialization failure

25.2.1.1.2.1	Loss of UA frame

25.2.1.1.2.1.1	Test purpose

To test the MS response to the loss of a Layer 2 UA frame during initialization.

25.2.1.1.2.1.2	Method of test

The MS is paged as described in the Layer 2 tests general section at 25.1.1.5.

The MS shall then continue the setup by sending an SABM frame.

The SS ignores the first SABM frame from the MS.

The MS shall wait for timeout of timer T200 and then send a second SABM frame.

The SS responds with a UA frame.

The MS shall send a UI fill frame.

The SS waits for at least T200 to ensure the SABM frame is not repeated

The MS is returned to the initial condition by clearing of the call (not part of this test).

Expected sequence

MS		SS



1	SABM (SAPI, C, P, M, L)	>

	Timeout of T200

1	SABM (SAPI, C, P, M, L)	>



<	UA (SAPI, R, F, M, L)	2

	Fill

3	UI (C, P, M, L)	>

	Frame

	Wait T200



The frames from the SS will be:

2: One UA frame containing:

SAPI = 0, R = 0, F = 1, M = 0, L = L of SABM

information field = information field of SABM



25.2.1.1.2.1.3	Test requirements

The frames from the MS shall be:

1: One SABM frame (occurs twice) containing:

SAPI = 0, C = 0, P = 1, M = 0, 0 <= L <= N201

information field = Page Response



The second SABM frame shall follow the first SABM frame after

timeout of timer T200.



3: One UI frame containing:

C = 0, P = 0, M = 0, L = 0



25.2.1.1.2.2	UA frame with different information field

25.2.1.1.2.2.1	Test purpose

To test that the MS will leave the channel and return to the idle state when multiple frame establishment fails because a UA frame with a different information field is received in response to the SABM frame.

25.2.1.1.2.2.2	Method of test

The MS is paged as described in the general section for Layer 2 testing in section 25.1.1.5. The MS is now in a condition to test the Layer 2 aspects of multiple frame establishment with contention resolution and a UA frame with an information field different from the one in its SABM frame.

The MS shall send an SABM frame.

The SS shall respond with an UA frame whose information field is different from the one in the SABM frame.

The SS shall wait for 3*T200 to check that the MS does not send any L2 frames other than L2 fill frames on the assigned channel.

After a time equal to 3*T200 the SS checks that there are no more Layer 2 frames on the assigned channel, for a period of 1 second.

NOTE �seq note�22�:	Possible fill frames are allowed in order to take into account processing time inside the MS.

The SS shall then page the MS according to 25.2.1.1.1 to make sure that the MS has returned to the idle state.

Expected sequence

MS		SS



1	SABM (SAPI, C, P, M, L)	>



<	UA (SAPI, R, F, M, L)	2



		Wait for at least 3*T200



The frames from the SS will be:

2: One UA frame containing:

SAPI = 0, R = 0, F = 1, M = 0, L = 0



25.2.1.1.2.2.3	Test requirements

The frames from the MS shall be:

1: One SABM frame containing:

SAPI = 0, C = 0, P = 1, M = 0, 0 <= L <= N201

information field = Page Response



3: Fill frames may occur.

25.2.1.1.2.3	Information frame and supervisory frames in response to an SABM frame

25.2.1.1.2.3.1	Test purpose

To test that the MS will ignore receipt of frames other than a UA when received in response to the SABM frame.

25.2.1.1.2.3.2	Method of test

As in 25.2.1.1.2.2, but instead of returning a UA frame the SS will respond with an I frame, RR frame, REJ frame. (So this test will actually be performed 3 times.). The MS shall ignore receipt of the frames sent by the SS and therefore resend its SABM frame after timeout of T200.

Expected Sequence

MS		SS



1	SABM (SAPI, C, P, M, L)	>



<	I, RR, REJ (SAPI, C, P, M, L, N(R), N(S))	2

	Timeout of T200

1	SABM (SAPI, C, P, M, L)	>



The frames from the SS will be:

2: One I frame containing:

SAPI = 0, C = 1, P = 1, M = 0, 0 <= L <= N201 (arbitrary), N(R), N(S) arbitrary

information field arbitrary



or One RR frame containing:

SAPI = 0, C = 1, P = 1, N(R) arbitrary



or One REJ frame containing:

SAPI = 0, C = 1, P = 1, N(R) arbitrary



25.2.1.1.2.3.3	Test requirements

The frames from the MS shall be:

1: One SABM frame (occurs twice) containing:

SAPI = 0, C = 0, P = 1, M = 0, 0 <= L <= N201

information field = Page Response



The second SABM frame shall follow the first SABM frame after timeout of timer T200.



25.2.1.1.3	Initialization denial

25.2.1.1.3.1	Test purpose

To test that the MS takes appropriate action if the network side indicates that it can not enter the multiple frame established state.

25.2.1.1.3.2	Method of test

The MS is paged as described in the Layer 2 tests general section at 25.1.1.5.

The MS shall then continue the setup by sending a SABM frame.

The SS responds with a DM frame.

The SS then waits at least T200 for the MS to transmit.

The MS shall not repeat the SABM frame.

Expected Sequence

MS		SS



1	SABM (SAPI, C, P, M, L)	>



<	DM (SAPI, R, F, M, L)	2

	Wait for at least T200.



The frames from the SS will be:

2: One DM frame containing:

SAPI = 0, R = 0, F = 1, M = 0, L = 0



25.2.1.1.3.3	Test requirements

The frames from the MS shall be:

1: One SABM frame containing:

SAPI = 0, C = 0, P = 1, M = 0, 0 <= L <= N201

information field = Page Response



25.2.1.1.4	Total initialization failure

25.2.1.1.4.1	Test purpose

To test the MS response to the lack of the system to respond to requests to initialize the data link.

25.2.1.1.4.2	Method of test

The MS is paged as described in the Layer 2 tests general section at 25.1.1.5.

The MS shall then continue the setup by sending a SABM frame.

The SS ignores the first SABM frame from the MS.

The MS shall wait for timeout of timer T200 and then send a second SABM frame.

This is repeated until the MS has sent the SABM frame six times. The MS shall not send the SABM any more than six times.

The SS continues to send paging messages on the BCCH/CCCH and the test continues as in test 25.2.1.1.1.

Expected Sequence

MS		SS



1	SABM (SAPI, C, P, M, L)	>

	Timeout of T200

1	SABM (SAPI, C, P, M, L)	>

	Timeout of T200

1	SABM (SAPI, C, P, M, L)	>

	Timeout of T200

1	SABM (SAPI, C, P, M, L)	>

	Timeout of T200

1	SABM (SAPI, C, P, M, L)	>

	Timeout of T200

1	SABM (SAPI, C, P, M, L)	>



25.2.1.1.4.3	Test requirements

The frames from the MS shall be:

1: One SABM frame (occurs six times) containing:

SAPI = 0, C = 0, P = 1, M = 0, <= L <= N201

information field = Page Response



The subsequent SABM frames shall follow the previous SABM frame after timeout of timer T200.

25.2.1.2	Initialization, contention resolution not required

This procedure is used after a data link has been established with contention resolution and a new data link is established on a new channel e.g. handover, dedicated channel assignment.

25.2.1.2.1	Normal initialization without contention resolution

25.2.1.2.1.1	Test purpose

To test the normal initialization of multiple-frame operation when contention resolution is not required.

25.2.1.2.1.2	Method of test

The data link is setup between the MS and the SS as in test 25.2.1.1.1.

After the MS has sent the UI frame the SS initiates the dedicated channel assignment procedure to assign an SDCCH.

The MS shall then continue the setup by sending a SABM frame without contention resolution.

The SS responds with a UA frame.

The MS shall then send an I frame containing the assignment complete message.

The SS shall acknowledge the I frame with an RR frame.

The SS then waits for the MS to send a UI fill frame.

The SS then initiates the dedicated channel assignment procedure to assign an FACCH.

The expected sequence is then repeated. The SS waits for at least T200 to ensure that the SABM is not repeated.

Expected Sequence

MS		SS



1	SABM (SAPI, C, P, M, L)	>



<	UA (SAPI, R, F, M, L)	2



3	I (SAPI, C, P, M, L, N(S), N(R))	>



<	RR (SAPI, R, F, M, L, N(R))	4

	Fill

5	UI (C, P, M, L)	>

	Frame



The frames from the SS will be:

2: One UA frame containing:

SAPI = 0, R = 0, F = 1, M = 0, L = 0



4: One RR frame containing:

SAPI = 0, R = 0, F = 0, M = 0, L = 0, N(R) = 1



25.2.1.2.1.3	Test requirements

The frames from the MS shall be:

1: One SABM frame containing:

SAPI = 0, C = 0, P = 1, M = 0, L = 0



3: One I frame containing:

SAPI = 0, C = 0, P = 0, M = 0, 0 <= L <= N201, N(S) = 0, N(R) = 0

Information field = Assignment Complete



5 One UI frame containing:

C = 0, P = 0, M = 0, L = 0



25.2.1.2.2	Initialization failure

25.2.1.2.2.1	Test purpose

To test the MS response to the loss of a Layer 2 UA frame during initialization.

25.2.1.2.2.2	Method of test

The SS initiates the dedicated channel assignment procedure to assign an SDCCH.

The MS shall then continue the setup by sending a SABM frame.

The SS ignores the first SABM frame from the MS.

The MS shall wait for timeout of timer T200 and then send a second SABM frame.

The SS responds with a UA frame.

The MS shall then send an I frame containing the assignment complete message.

The SS shall acknowledge the I frame with an RR frame.

The SS then waits for the MS to send a UI fill frame.

The SS then initiates the dedicated channel assignment procedure to assign a FACCH.

The expected sequence is then repeated. The SS waits for at least T200 to ensure that the SABM is not repeated.

The MS is returned to the idle state as described in 25.1.1.6.

Expected Sequence

MS		SS



1	SABM (SAPI, C, P, M, L)	>

	Timeout of T200

1	SABM (SAPI, C, P, M, L)	>



<	UA (SAPI, C, F, M, L)	2



3	I (SAPI, C, P, M, L, N(S), N(R))	>



<	RR (SAPI, R, F, M, L, N(R))	4

	Fill

5	UI (C, P, M, L)	>

	Frame



The frames from the SS will be:

2: One UA frame containing:

SAPI = 0, R = 0, F = 1, M = 0, L = 0



4: One RR frame containing:

SAPI = 0, R = 0, F = 0, M = 0, L = 0, N(R) = 1



25.2.1.2.2.3	Test requirements

The frames from the MS shall be:

1: One SABM frame (occurs twice) containing:

SAPI = 0, C = 0, P = 1, M = 0, L = 0



The second SABM frame shall follow the first SABM frame after timeout of timer T200.

3: One I frame containing:

SAPI = 0, C = 0, P = 0, M = 0, 0 <= L <= N201, N(S) = 0, N(R) = 0

Information field = Assignment Complete



5: One UI frame containing:

C = 0, P = 0, M = 0, L = 0



25.2.1.2.3	Initialization denial

25.2.1.2.3.1	Test purpose

To test that the MS takes appropriate action if the data link can not be initialized if the network side indicates the Layer 3 process is busy.

25.2.1.2.3.2	Method of test

The data link is setup between the MS and the SS as in test 25.2.1.1.1.

After the MS has sent the UI frame the SS initiates the dedicated channel assignment procedure to assign a SDCCH.

The MS shall then continue the setup by sending a SABM frame.

The SS responds with a DM frame.

The SS then waits at least T200.

The MS shall not repeat the SABM frame. However the MS will attempt to re-establish the link on the previous channel.

The test is repeated, but a FACCH is assigned in place of the SDCCH.

Expected Sequence

MS		SS



1	SABM (SAPI, C, P, M, L)	>



<	DM (SAPI, C, P, M, L)	2



The frames from the SS will be:

2: One DM frame containing:

SAPI = 0, R = 0, F = 1, M = 0, L = 0



25.2.1.2.3.3	Test requirements

The frames from the MS shall be:

1: One SABM frame containing:

SAPI = 0, C = 0, P = 1, M = 0, L = 0



25.2.1.2.4	Total initialization failure

25.2.1.2.4.1	Test purpose

To test the MS response to the lack of the system to respond to requests to initialize the data link.

25.2.1.2.4.2	Method of test

The data link is setup between the MS and the SS as in test 25.2.1.1.1.

After the MS has sent the UI frame the SS initiates the dedicated channel assignment procedure to assign a SDCCH.

The MS shall then continue the setup by sending a SABM frame.

The SS ignores the first SABM frame from the MS.

The MS shall wait for timeout of timer T200 and then send a second SABM frame.

This is repeated until the MS has sent the SABM frame six times.

The MS shall not send the SABM any more than six times.

The test is repeated, but a FACCH is assigned in place of the SDCCH.

Expected Sequence

MS		SS



1	SABM (SAPI, C, P, M, L)	>

	Timeout of T200

1	SABM (SAPI, C, P, M, L)	>

	Timeout of T200

1	SABM (SAPI, C, P, M, L)	>

	Timeout of T200

1	SABM (SAPI, C, P, M, L)	>

	Timeout of T200

1	SABM (SAPI, C, P, M, L)	>

	Timeout of T200

1	SABM (SAPI, C, P, M, L)	>



25.2.1.2.4.3	Test requirements

The frames from the MS shall be:

1: One SABM frame (occurs six times) containing:

SAPI = 0, C = 0, P = 1, M = 0, L = 0



The subsequent SABM frames shall follow the previous SABM frame after timeout of timer T200.



25.2.2	Normal information transfer

25.2.2.1	Sequence counting and I frame acknowledgements

25.2.2.1.1	Test purpose

To test the operation of Layer 2 sequence numbering. Since there are 8 sequence numbers the test cycles through 9 information frame transfers.

25.2.2.1.2	Method of test

The MS is brought into the multiple frame established state as described in test 25.2.1.1.1.

The SS sends an Identity Request message asking for IMEI to the MS.

The MS shall acknowledge this I frame with an Identity Response I frame or a RR frame.

This is repeated a further 8 times as rapidly as possible assuming a window size 1.

The MS Layer 3 response time should be less than 4*T200 and therefore the MS responses to at least the 5th, 6th, 7th, 8th and 9th I frames must be an I frame on the SDCCH. On the FACCH it is possible that all MS responses at Layer 2 will be RR frames.

The frames from the SS will be:

1,3,5,7,9,11,13,15,17: One I frame (occurs nine times) containing:

SAPI = 0, C = 1, P = 0, M = 0, 0 <= L <= N201

N(S) = 0, 1, 2, 3 .... 7, 0

N(R) = (number of I frames received in the test sequence hitherto) mod 8

information field = Identity Request (IMEI)



19, 21, and so on, until the SS has received 9 I frames from the MS: One RR frame containing:

SAPI = 0, R = 0, F = 0, M = 0, L = 0

N(R) = (number of I frames received in the test sequence hitherto) mod 8



25.2.2.1.3	Test requirements

There shall be an integer k >= 0 such that for i = 1, 2, ...., k + 9 the following conditions (a) and (b) both hold:

(a)	The MS sends 9 I frames and k RR frames during the test.



(b)	The frames sent by the MS in step 2*i are:



(b1)	If the frame is an RR frame (occurs k times): one RR frame containing:

SAPI = 0, R = 1, F = 0, M = 0, L = 0

N(R) = ((Value of N(S) in the last received I frame from the SS) + 1) mod 8



(b2)	If the frame is an I frame (occurs 9 times): one I frame containing:

SAPI = 0, C = 0, P = 0, M = 0, 0 <= L <= N201

N(R) = ((Value of N(S) in the last received I frame from the SS) + 1) mod 8

N(S) = (number of I frame sent hitherto by the MS to SS excluding the actual I frame) mod 8

information field = Identity Response (IMEI)



Example of expected sequence	(assuming 3xT200 < L3 reaction time < 4xT200):

MS		SS



<	I (SAPI, C, P, M, L, N(S), N(R))	1



2	RR (SAPI, R, M, L, N(R), F)	>



<	I (SAPI, C, P, M, L, N(S), N(R))	3



4	RR (SAPI, R, M, L, N(R), F)	>



<	I (SAPI, C, P, M, L, N(S), N(R))	5



6	RR (SAPI, R, M, L, N(R), F)	>



<	I (SAPI, C, P, M, L, N(S), N(R))	7



8	RR (SAPI, R, M, L, N(R), F)	>



<	I (SAPI, C, P, M, L, N(S), N(R))	9



10	I (SAPI, C, P, M, L, N(S), N(R))	>



<	I (SAPI, C, P, M, L, N(S), N(R))	11



12	I (SAPI, C, P, M, L, N(S), N(R))	>



<	I (SAPI, C, P, M, L, N(S), N(R))	13



14	I (SAPI, C, P, M, L, N(S), N(R))	>



<	I (SAPI, C, P, M, L, N(S), N(R))	15



16	I (SAPI, C, P, M, L, N(S), N(R))	>



<	I (SAPI, C, P, M, L, N(S), N(R))	17



18	I (SAPI, C, P, M, L, N(S), N(R))	>



<	RR (SAPI, R, M, L, N(R), F)	19



20	I (SAPI, C, P, M, L, N(S), N(R))	>



<	RR (SAPI, R, M, L, N(R), F)	21



22	I (SAPI, C, P, M, L, N(S), N(R))	>



<	RR (SAPI, R, M, L, N(R), F)	23



24	I (SAPI, C, P, M, L, N(S), N(R))	>



<	RR (SAPI, R, M, L, N(R), F)	25



26	I (SAPI, C, P, M, L, N(S), N(R))	>



<	RR (SAPI, R, M, L, N(R), F)	27







The frames from the SS will be:

1, 3, 5, 7, 9, 11, 13, 15, 17:, One I frame (occurs nine times) containing:

SAPI = 0, C = 1, P = 0, M = 0, 0 <= L <= N201

N(S) = 0, 1, 2, 3....7, 0

N(R) = 0, 0, 0, 0, 0, 1, 2, 3, 4

information field = Identity Request (IMEI)



19, 21, 23, 25, 27: One RR frame (occurs five times) containing:

SAPI = 0, R = 0, F = 0, M = 0, L = 0

N(R) = 5, 6, 7, 0, 1



The frames from the MS shall be:

2, 4, 6, 8: One RR frame (occurs four times) containing:

SAPI = 0, R = 1, F = 0, M = 0, L = 0

N(R) = 1, 2, 3, 4



10, 12, 14, 16, 18, 20, 22, 24, 26: One I frame (occurs nine times) containing:

SAPI = 0, C = 0, P = 0, M = 0, 0 <= L <= N201

N(R) = 5, 6, 7, 0, 1, 1, 1, 1, 1

N(S) = 0, 1, 2, 3, 4, 5, 6, 7, 0

information field = Identity Response (IMEI)



25.2.2.2	Receipt of an I frame in the timer recovery state

25.2.2.2.1	Test purpose

To test that the MS is able to respond to I frames whilst in the timer recovery state.

25.2.2.2.2	Method of test

The MS is brought into the multiple frame established state as described in test 25.2.1.1.1.

The SS sends an Identity Request message asking for IMEI to the MS.

The MS shall respond with a RR frame though this may be incorporated with the Identity Response I frame.

The SS does not respond to the I frame.

The MS shall wait for expiry of timer T200 and then repeat the I frame but with the P bit set to 1.

The SS then sends a valid Identity Request I frame asking for IMEI which does not acknowledge receipt of the I frame from the MS.

On the FACCH the MS may send an RR frame acknowledging the I frame.

The MS shall repeat the I frame, this frame will acknowledge receipt of the second I frame from the SS.

The SS then acknowledges receipt of the MS I frame by sending a RR frame.

The MS shall send the next I frame. The SS acknowledges this I frame.

Expected Sequence

MS		SS



<	I (SAPI, C, P, M, L, N(S), N(R))	1



2	RR (SAPI, R, M, L, N(R), F)	>

	May be incorporated

3	I (SAPI, C, P, M, L, N(S), N(R))	>

	Timeout of T200

4	I (SAPI, C, P, M, L, N(S), N(R))	>



<	I (SAPI, C, P, M, L, N(S), N(R))	5



5 bis	RR(SAPI, R, M, L, N(R), F)	>



6	I (SAPI, C, P, M, L, N(S), N(R))	>



<	RR (SAPI, R, M, L, N(R), F)	7

	Timeout of T200

8	I (SAPI, C, P, M, L, N(S), N(R))	>



<	RR (SAPI, R, M, L, N(R), F)	9



The frames from the SS will be:

1, 5: One I frame (occurs twice) containing:

SAPI = 0, C = 1, P = 0, M = 0, 0 <= L <= N201, N(S) = 0, 1, N(R) = 0

information field = Identity Request



7, 9: One RR frame (occurs twice) containing:

SAPI = 0, R = 0, F = 1, 0, M = 0, L = 0, N(R) = 1, 2



25.2.2.2.3	Test requirements

The frames from the MS shall be:

2: One RR frame containing:

SAPI = 0, R = 1, F = 0, M = 0, L = 0, N(R) = 1



3, 8: One I frame (occurs twice) containing:

SAPI = 0, C = 0, P = 0, M = 0, 0 <= L <= N201, N(R) = 1, 2, N(S) = 0, 1

information field = Identity Response



4, 6: One I frame (occurs twice) containing:

SAPI = 0, C = 0, P = 1, M = 0, 0 <= L <= N201, N(R) = 1, 2, N(S) = 0

information field = Identity Response



5 bis: (possible only on the FACCH) One RR frame containing:

SAPI = 0, R = 1, F = 0, M = 0, L = 0, N(R) = 2



25.2.2.3	Segmentation and concatenation

25.2.2.3.1	Test purpose

To test the proper use of segmentation and concatenation, suspend and resume.

25.2.2.3.2	Method of test

If the MS supports the UnStructuredSSData operation, then the MS is made to activate an unknown supplementary service as defined in GSM 02.30 with the following sequence *NN*si#: NN is chosen to be undefined in GSM 02.30 Annex 2 and si is an IA5 string of length 20 digits.

If the MS does not support the UnStructuredSSData operation, then the MS is made to initiate a call.

The SS responds with the Immediate Assign procedure firstly allocating a SDCCH and on the second repeat of the test a TCH.

The MS is brought into the multiple frame established state by continuing as described in test 25.2.1.1.1. The layer three message element in the SABM will be CM Serv Request.

The SS sends the UA and waits for 10 s. The SS then sends an I frame with CM Serv Accept.

The MS sends either:

-	a REGISTER message with an information element of more than 21 octets, this message is segmented between two I frames;

or

-	a SETUP message.



The SS shall acknowledge only the I frame with more bit set to 1 (if any) but it shall not acknowledge the I frame with more bit set to 0.

The SS then performs a handover (in the case of SDCCH this shall be finely synchronized) while still on the assigned channel and without acknowledging the last I frame of the MS layer 3 message, making sure to fill the handover command to more than 21 octets (for example by using the cell channel description element).

On the SDCCH the MS will go into timer recovery and resend the last I frame of the layer 3 message with the P bit set to 1 when it acknowledges the two I frames of the handover command. On the FACCH the MS may simply acknowledge both I frames.

The MS does not attempt to resend the last I frame of the REGISTER or SETUP message on the old channel but instead goes to the new channel where it performs a random access using the Handover Access message and then multiple frame establishment without contention resolution as described in test 25.2.1.2.1.

The MS shall then send an I frame with the Handover complete message. Assuming this is a finely synchronized handover.

The SS acknowledges this I frame.

The MS shall then resend the previous REGISTER or SETUP message, that is all frames which are acknowledged in the usual way.

The test has to be repeated on the FACCH.

Expected Sequence

MS		SS



1	SABM (SAPI, C, P, M, L)	>



<	UA (SAPI, R, F, M, L)	2



<	I (SAPI, C, P, M, L, N(S), N(R))	3



4	RR (SAPI, R, F, M, L, N(R))	>

	May be incorporated

5	I (SAPI, C, P, M, L, N(S), N(R))	>

	May be absent

<	RR (SAPI, R, M, L, N(R), F)	6



7	I (SAPI, C, P, M, L, N(S), N(R))	>



<	I (SAPI, C, P, M, L, N(S), N(R))	8



9	I (SAPI, C, P, M, L, N(S), N(R))	>

	(see Note 3)

<	I (SAPI, C, P, M, L, N(S), N(R))	10



11	I (SAPI, C, P, M, L, N(S), N(R))	>

	(see Note 4)



*********************** Channel Change **********************

***************** including Handover Access *****************



12	SABM (SAPI, C, P, M, L)	>



<	UA (SAPI, R, F, M, L)	13



14	I (SAPI, C, P, M, L, N(S), N(R))	>



<	RR (SAPI, R, F, M, L, N(R))	15



16	I (SAPI, C, P, M, L, N(S), N(R))	>

	May be absent

<	RR (SAPI, R, M, L, N(R), F)	17



18	I (SAPI, C, P, M, L, N(S), N(R))	>



<	RR (SAPI, R, M, L, N(R), F)	19

	Fill

20	UI (C, P, M, L)	>

	Frame



NOTE �seq note�33�:	The MS may send RR frames on the FACCH in addition to the I frames in 9 and 11.

NOTE �seq note�44�:	The I frame in 11 is optional.

The frames from the SS will be:

2: One UA frame containing:

SAPI = 0, R = 0, F = 1, M = 0, L = L of SABM

information field = information field of SABM



3: One I frame containing:

SAPI = 0, C = 1, P = 0, M = 0, 0 < L <N201, N(S) = 0, N(R) = 0

information field = CM Service Accept



6: One RR frame containing: (This frame is sent only if frame 5 was received)

SAPI = 0, R = 0, F = 0, M = 0, L = 0, N(R) = 1



8, 10: Two I frames containing:

SAPI = 0, C = 1, P = 0, M = 1, 0, L = N201, <= N201, N(S) = 1, 2, N(R) = 1 or 0

information field = Handover



13: One UA frame containing:

SAPI = 0, R = 0, F = 1, M = 0, L = 0



15, 17, 19: Two or three RR frames containing:

SAPI = 0, R = 0, F = 0, M = 0, L = 0, N(R) = 1, 2 or 1, 2, 3



25.2.2.3.3	Test requirements

The frames from the MS shall be:

1: One SABM frame containing:

SAPI = 0, C = 0, P = 1, M = 0, 0 <= L <= N201

information field = CM Service Request



4: One RR frame containing:

SAPI = 0, R = 1, F = 0, M = 0, L = 0, N(R) = 1



5, 7: Two I frames containing: (The first I frame may be missing)

SAPI = 0, C = 0, P = 0, M = 1, 0, L = N201, <= N201, N(S) = 0, 1 or 0, N(R) = 1

information field = Register or Setup



9, 11: Two I frames containing:

SAPI = 0, C = 0, P = 1, M = 0, 0 < L <= N201, N(S) = 1 or 0, N(R) = 2, 3

information field = Register or Setup



NOTE �seq note�55�:	The I frame in 11 is optional.

12: One SABM frame containing:

SAPI = 0, C = 0, P = 1, M = 0, L = 0



14: One I frame containing:

SAPI = 0, C = 0, P = 0, M = 0, 0 < L < N201, N(S) = 0, N(R) = 0

information field = Handover Complete



16, 18: Two I frames containing: (The first I frame may be missing)

SAPI = 0, C = 0, P = 0, M = 1, 0, L = N201, 0 < L <= N201, N(S) = 1, 2 or 1, N(R) = 0

information field = Register or Setup



20: UI frame containing:

C = 0, P = 0, M = 0, L = 0



25.2.3	Normal layer 2 disconnection

25.2.3.1	Test purpose

To test the normal data link disconnection sequences.

25.2.3.2	Method of test

The data link is setup between the MS and the SS as in test 25.2.1.1.1.

The SS sends a Layer 2 Disconnect message to the MS.

The MS shall respond with a UA frame and return to the idle state; no more frames shall be sent. This is checked for a time defined as 4 * T200.

The SS confirms that the MS has returned to the idle state by performing test 25.2.1.1.1.

Expected Sequence

MS		SS



<	DISC (SAPI, C, P, M, L)	1



2	UA (SAPI, R, M, L, F)	>



The frames from the SS will be:

1: One DISC frame containing:

SAPI = 0, C = 1, P = 1, M = 0, L = 0



25.2.3.3	Test requirements

The frames from the MS shall be:

2: One UA frame containing:

SAPI = 0, R = 1, F = 1, M = 0, L = 0



No other frames shall occur.

25.2.4	Test of link failure

25.2.4.1	I frame loss (MS to SS)

25.2.4.1.1	Test purpose

To test that the MS repeats an I frame N200 times with T200 between two I frames and that the MS releases the layer 2 link after N200 repetitions of the I frame in the case when no answer to the I frame is received.

25.2.4.1.2	Method of test

The MS is brought into the multiple frame established state as described in test 25.2.1.1.1.

The SS sends an Identity Request message asking for IMEI to the MS.

The MS shall respond with a RR frame though this may be incorporated with the Identity Response I frame.

The SS does not respond to the I frame.

The MS shall wait for expiry of timer T200 and then repeat the I frame but with the P bit set to 1.

This is repeated until the MS has sent the I frame N200+1 times. The MS shall not send any layer 2 frame. This is checked for a time of 4 * T200. The MS shall return to the idle state. This is checked by performing test 25.2.1.1.1.

Expected Sequence

MS		SS



<	I (SAPI, C, P, M, L, N(S), N(R))	1



2	RR (SAPI, R, M, L, N(R), F)	>

	May be incorporated

3	I (SAPI, C, P, M, L, N(S), N(R))	>

	Timeout of T200

4	I (SAPI, C, P, M, L, N(S), N(R))	>

	Timeout of T200

4	I (SAPI, C, P, M, L, N(S), N(R))	>

	Timeout of T200

	.	.

	.	.

	.	.

4	I (SAPI, C, P, M, L, N(S), N(R))	>

	Timeout of T200

4	I (SAPI, C, P, M, L, N(S), N(R))	>





The frames from the SS will be:

1: One I frame containing:

SAPI = 0, C = 1, P = 0, M = 0, 0 <= L <= N201, N(S) = 0, N(R) = 0

information field = Identity Request



25.2.4.1.3	Test requirements

The frames from the MS shall be:

2: One RR frame containing:

SAPI = 0, R = 1, F = 0, M = 0, L = 0, N(R) = 1



3: One I frame containing:

SAPI = 0, C = 0, P = 0, M = 0, 0 <= L <= N201, N(R) = 1, N(S) = 0

information field = Identity Response



4: One I frame (occurs N200 times) containing:

SAPI = 0, C = 0, P = 1, M = 0, 0 <= L <= N201, N(R) = 1, N(S) = 0

information field = Identity Response



25.2.4.2	RR response frame loss (SS to MS)

Covered in test 25.2.2.2.

25.2.4.3	RR response frame loss (MS to SS)

25.2.4.3.1	Test purpose

To test the Layer 2 recovery mechanism in the event of RR frame loss.

25.2.4.3.2	Method of test

The MS is brought into the multiple frame established state as described in test 25.2.1.1.1.

The SS sends a I frame containing a Layer 3 message using PD=1111 (e.g. 0FH) to the MS. The L3 message is TEST_INTERFACE with tested device equal to 0.

The MS shall respond with a RR frame.

The SS ignores the RR frame from the MS but after T200 from the I frame sent by the SS the SS repeats the I frame but with the P bit set to 1. This simulates loss of the RR from the MS.

The MS shall respond with either an RR or REJ frame.

NOTE �seq note�66�:	This requirement is less restrictive than TS GSM 04.06.

Expected Sequence

MS		SS



<	I (SAPI, C, P, M, L, N(S), N(R))	1



2	RR (SAPI, R, M, L, N(R), F)	>

	Timeout of T200

<	I (SAPI, C, P, M, L, N(S), N(R))	3



4	RR (SAPI, R, M, L, N(R), F)	>



OR



4	REJ (SAPI, R, M, L, N(R), F)	>



The frames from the SS will be:

1: One I frame containing:

SAPI = 0, C = 1, P = 0, M = 0, L = 3, N(S) = 0, N(R) = 0



3: One I frame containing:

SAPI = 0, C = 1, P = 1, M = 0, L = 3, N(S) = 0, N(R) = 0



25.2.4.3.3	Test requirements

The frames from the MS shall be:

2: One RR frame containing:

SAPI = 0, R = 1, F = 0, M = 0, L = 0, N(R) = 1



4: One RR frame containing:

SAPI = 0, R = 1, F = 1, M = 0, L = 0, N(R) = 1



OR

4: One REJ frame containing:

SAPI = 0, R = 1, F = 1, M = 0, L = 0, N(R) = 1



25.2.5	Test of frame transmission with incorrect C/R values

Purpose of tests

To test that the MS will react correctly upon the reception of a frame with incorrect C/R value.

Initial Conditions

Perform the establishment of the dedicated physical resource according to 25.1.1.5 and initialize the link as in 25.2.1.1.1. Then proceed as stated below.

25.2.5.1	I frame with C bit set to zero

25.2.5.1.1	Test purpose

To test that the MS will take no action when it receives an I frame with the C bit set to zero (R).

25.2.5.1.2	Method of test

The data link is set up between the MS and the SS as in test 25.2.1.1.1.

The SS shall send an I frame with the C bit set to zero to the MS.

The SS shall then wait for at least 4 times T200 to make sure that the MS does not respond to that I frame but that the MS keeps sending fill frames.

The SS shall after 4 times T200 send a RR command, P bit set to 1.

The MS shall respond with a RR response, F bit set to 1.

Expected Sequence

MS		SS



<	I (SAPI, C, P, M, L, N(S), N(R))	1

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, M, L, N(R), P)	3



4	RR (SAPI, R, M, L, N(R), F)	>



The frames from the SS will be:

1: One I frame containing:

SAPI = 0, C = 0, P = 1, M = 0, 0 <= L <= N201, N(R) = 0, N(S) = 0

Information field = Identity Request



3: One RR frame containing:

SAPI = 0, C = 1, P = 1, M = 0, L = 0, N(R) = 0



25.2.5.1.3	Test requirements

The frames from the MS shall be:

2: UI frames containing:

C = 0, P = 0, M = 0, L = 0



4: One RR frame containing:

SAPI = 0, R = 1, F = 1, M = 0, L = 0, N(R) = 0



25.2.5.2	SABM frame with C bit set to zero

25.2.5.2.1	Test purpose

To test that the MS will take no action when it receives an SABM frame with the C bit set to zero (R).

25.2.5.2.2	Method of test

The MS is brought into the multiple frame established state as described in test 25.2.1.1.1.

The SS sends an I frame containing a Layer 3 message using PD=1111 (e.g. 0FH) in order to raise V(R) in the MS to 1. The L3 message is TEST_INTERFACE with tested device equal to 0.

The MS shall acknowledge this by the appropriate RR frame.

The SS sends SABM with the C bit set to zero.

The SS shall after 4 times T200 send a RR command, P bit set to 1.

The MS shall respond with a RR response, F bit set to 1.

The MS is returned to the idle state as described in 25.2.1.1.6.

Expected Sequence

MS		SS



<	I (SAPI, C, P, M, L, N(S), N(R))	1



2	RR (SAPI, R, M, L, N(R), F)	>



<	SABM (SAPI, C, P, M, L)	3

	Fill

4	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, M, L, N(R), P)	5



6	RR (SAPI, R, M, L, N(R), F)	>



The frames from the SS will be:

1: One I frame containing:

SAPI = 0, C = 1, P = 0, M = 0, L = 3, N(S) = 0, N(R) = 0



3: One SABM frame containing:

SAPI = 0, C = 0, P = 1, M = 0, L = 0



5: One RR frame containing:

SAPI = 0, C = 1, P = 1, M = 0, L = 0, N(R) = 0



25.2.5.2.3	Test requirements

The frames from the MS shall be:

2: One RR frame containing:

SAPI = 0, R = 1, F = 0, M = 0, L = 0, N(R) = 1



4: One UI frame containing:

C = 0, P = 0, M = 0, L = 0



6: One RR frame containing:

SAPI = 0, R = 1, F = 1, M = 0, L = 0, N(R) = 1



25.2.6	Test of errors in the control field

Purpose of tests

To test that the MS will react in the proper way to errors in the Control Field.

25.2.6.1	N(S) sequence error

25.2.6.1.1	Test purpose

To test that the MS will ignore the contents of the I field of an out-of-sequence I frame from the SS.

25.2.6.1.2	Method of test

The MS is brought into the multiple frame established state as described in test 25.2.1.1.1.

The SS shall send a correct I frame containing Identity Request.

The MS shall acknowledge this in a RR frame or piggy back the acknowledgement onto the I frame carrying Identity Response.

The SS shall then send an I frame containing Identity Request with incorrect N(S) but correctly acknowledging the MS's I frame; P bit set to zero.

The MS shall send a REJ frame.

The SS shall, after T200, send another I frame with incorrect N(S), P bit set to 1 this time.

The MS shall respond with a REJ, F bit set to 1.

The MS shall resume the transmission of fill frames.

Expected Sequence

MS		SS



<	I (SAPI, C, P, M, L, N(S), N(R))	1



2	RR (SAPI, R, M, L, N(R), F)	>

	May be incorporated

3	I (SAPI, C, P, M, L, N(S), N(R))	>



<	I (SAPI, C, P, M, L, N(S), N(R))	4



5	REJ (SAPI, R, P, M, L, N(R))	>

	Time out of T200.

<	I (SAPI, C, P, M, L, N(S), N(R))	6



7	REJ (SAPI, R, F, M, L, N(R))	>

	Fill

8	UI (C, P, M, L)	>

	Frame



The frames from the SS will be:

1: One I frame containing:

SAPI = 0, C = 1, P = 0, M = 0, 0 <= L <= N201, N(S) = 0, N(R) = 0

information field = Identity Request



4: One I frame containing:

SAPI = 0, C = 1, P = 0, M = 0, 0 <= L <= N201, N(S) = 0, N(R) = 1

information field = Identity Request



6: One I frame containing:

SAPI = 0, C = 1, P = 1, M = 0, 0 <= L <= N201, N(S) = 0, N(R) = 1

information field = Identity Request



25.2.6.1.3	Test requirements

The frames from the MS shall be:

2: One RR frame containing:

SAPI = 0, R = 1, F = 0, M = 0, L = 0, N(R) = 1



3: One I frame containing:

SAPI = 0, C = 0, P = 0, M = 0, 0 <= L <= N201, N(R) = 1, N(S) = 0

information field = Identity Response



5: One REJ frame containing:

SAPI = 0, R = 1, P = 0, M = 0, L = 0, N(R) = 1



7: One REJ frame containing:

SAPI = 0, R = 1, F = 1, M = 0, L = 0, N(R) = 1



8: One UI frame containing:

C = 0, P = 0, M = 0, L = 0



25.2.6.2	N(R) sequence error

25.2.6.2.1	Test purpose

To test that the MS will detect a N(R) sequence error and react in the proper way to it.

25.2.6.2.2	Method of test

The MS is brought into the multiple frame established state as described in test 25.2.1.1.1.

The SS shall send an I frame containing an information field of length N201 and an incorrect receive sequence number.

The MS may

a)	send a DISC frame within N200*T200 or

b)	perform a "local end release".



In case a) the SS shall respond with a UA frame. In case b) it detects a lower layer failure.

NOTE �seq note�77�:	The delay N200*T200 is specified for test purpose only. It is assumed that the L3 reaction time within the MS to command a release is less than this delay, which is less than the delay before the SS would detect a L2 failure.

Expected Sequence

MS		SS



<	I (SAPI, C, P, M, L, N(R), N(S))	1

	optional

2	DISC (C, P, M, L)	>



<	UA (R, F, M, L)	3



The frames from the SS are:

1: One I frame:

SAPI 0, C = 1, P = 0, M = 1, L = N201, N(R) = 1, N(S) = 0



In case a):

3: One UA frame:

SAPI = 0, R = 0, F = 1, M = 0, L = 0



25.2.6.2.3	Test requirements

The frame from the MS in case a) shall be:

2: One DISC frame:

SAPI = 0, C = 0, P = 1, M = 0, L = 0



25.2.6.3	Improper F bit

25.2.6.3.1	Test purpose

To test that the MS, being in the timer recovery state, will return to the multiple frame established state only after having received an RR response with the F bit set to 1. This test is covered in test 25.2.2.2.

25.2.7	Test on receipt of invalid frames

25.2.7.1	Test purpose

To test that the MS will ignore all invalid frames.

25.2.7.2	Method of test

The data link is set up between the MS and the SS as in test 25.2.1.1.1.

The SS shall then transmit an:

-	RR frame with the Length indicator greater than zero and a faulty N(R)

-	REJ frame with the EA bit set to zero and a faulty N(R)

-	SABM frame with the EL bit set to zero

-	DM frame with the Length indicator greater than zero

-	DISC frame with the M bit set to 1

-	UA frame with the EA bit set to zero

-	I frame with the Length indicator greater than N201

-	I frame with the M bit set to 1 and the Length indicator less than N201.

-	command frames with correct Address and Length indicator field and a non-implemented control field.



After T200 the SS shall in every case transmit an RR command, P bit set to 1.

The MS shall respond with an RR response, F bit set to 1.

Expected Sequence

MS		SS



<	RR (SAPI, R, F, M, L, N(R))	1

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



<	REJ (SAPI, R, F, M, L, N(R)	3

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



<	SABM (SAPI, C, P, M, L)	4

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



<	DM (SAPI, R, F, M, L)	5

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



<	DISC (SAPI, C, P, M, L)	6

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



<	UA (SAPI, R, F, M, L)	>7

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



<	I (SAPI, C, P, M, L, N(R), N(S))	8

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



<	I (SAPI, C, P, M, L, N(R), N(S))	9

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



<		12

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



<		13

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



<		14

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



<		15

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



<		16

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



<		17

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



<		18

	Fill

2	UI (C, P, M, L)	>

	Frame

<	RR (SAPI, C, P, M, L, N(R))	10



11	RR (SAPI, R, F, M, L, N(R))	>



The frames from the SS are:

1: One RR frame:

SAPI = 0, R = 0, F = 0, M = 0, L > 0, N(R) = 1



3: One REJ frame:

SAPI = 0, R = 0, F = 0, M = 0, L = 0, N(R) = 1, EA = 0



4: One SABM frame:

SAPI = 0, C = 1, P = 1, M = 0, L = 0, EL = 0



5: One DM frame:

SAPI = 0, R = 0, F = 1, M = 0, L > 0



6: One DISC frame:

SAPI = 0, C = 1, P = 1, M = 1, L = 0,



7: One UA frame:

SAPI = 0, R = 0, F = 0, M = 0, L = 0, EA = 0



8: One I frame:

SAPI = 0, C = 1, P = 0, M = 0, L > N201, N(R) = 0, N(S) = 6



9: One I frame:

SAPI = 0, C = 1, P = 0, M = 1, L < N201, N(R) = 0, N(S) = 7



10: One RR frame:

SAPI = 0, C = 1, P = 1, M = 0, L = 0, N(R) = 0



12: One command frame with

Control Field = xxx1 1101



13: One command frame with

Control field = xxx1 1011



14: One command frame with

Control field = xxx1 0111



15: One command frame with

Control field = 01x1 1111



16: One command frame with

Control field = 1xx1 1111



17: One command frame with

Control field = 0011 0011



18: One command frame with

Control field = 1xx1 0011



NOTE �seq note�88�:	An "x" stands for an arbitrary bit value.

25.2.7.3	Test requirements

The frames from the MS shall be:

2: One UI frame (occurs fifteen times):

C = 0, P = 0, M = 0, L = 0



11: One RR frame (occurs fifteen times):

SAPI = 0, R = 1, F = 1, M = 0, L = 0, N(R) = 0
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