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21.13
AQPSK_MEAN_BEP measurement for VAMOS –I/II
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 have been increased. The following figures have been used (static propagation conditions):

	Specified error rate
	Multiplication factor
	Min. error events

	( 25 %
	1,22
	200

	30 - 40 %
	1,15
	300

	> 40 %
	1,1
	400


21.13.1
Definition

The MS must be capable of measuring the MEAN_BEP parameters under static channel conditions, which is specified in terms of bit error probability (BEP) before channel decoding averaged over the four bursts of a Speech frame and then filtered for the measurement report. The MS has to map this filtered BEP into MEAN_BEP values in the table “MEAN_BEP mapping and accuracy for AQPSK (for VAMOS-I MS and for VAMOS-II MS) ” in sub clause 8.2.5 of 3GPP TS 45.008. The accuracy requirements in this table apply for static channel conditions for sensitivity limited operation for signal levels above the reference sensitivity level for the type of MS.

21.13.2
Conformance requirement3GPP TS 45.008 subclause 8.2.5

The mapping of the MEAN_BEP to the equivalent BEP and the accuracies to which an MS shall be capable of estimating the quality parameters under static channel conditions are given in the following tables for GMSK, 8-PSK and AQPSK respectively. The accuracy requirements below apply for sensitivity limited operation for signal levels above the reference sensitivity level for the type of MS, assuming no changes in transmitted downlink power. In A/Gb mode, the requirements apply for full rate TCH, E-TCH and O-TCH (no DTX). Similarly in Iu mode, the requirements apply to DBPSCH/F (no DTX). The estimated values are averaged (cf. subclause 8.2.3.2) over the reporting period of length 104 TDMA frames (480 ms). Furthermore, in both A/Gb mode and Iu mode, different requirements are given for EGPRS, in which case filtering according to subclause 10.2.3.2.1 with forgetting factor of 0.03 is assumed. The requirements for VAMOS mode shall apply for values of SCPIR from -4 dB to +4 dB for VAMOS-I and for values of SCPIR from -10 dB to +10 dB for VAMOS-II.

MEAN_BEP mapping and accuracy for AQPSK (for VAMOS-I MS and for VAMOS-II MS)

	MEAN_BEP
	Range of
log10(actual BEP)
	Expected MEAN_BEP
interval
	Probability that the expected MEAN_BEP is reported shall not be lower than:

	
	
	
	see NOTE *)

	MEAN_BEP_0
	> -0.60
	[MEAN_BEP_0/1/2]
	[80 %]

	MEAN_BEP_1
	-0.70 -- -0.60
	[MEAN_BEP_1/0/2/3/4]
	[80 %]

	MEAN_BEP_2
	-0.80 -- -0.70
	[MEAN_BEP_2/1/3/4/5]
	[70 %]

	MEAN_BEP_3
	-0.90 -- -0.80
	[MEAN_BEP_3/2/4/5]
	[70 %]

	MEAN_BEP_4
	-1.00 -- -0.90
	[MEAN_BEP_4/3/5/6]
	[70 %]

	MEAN_BEP_5
	-1.10 -- -1.00
	[MEAN_BEP_5/3/4/6/7]
	[70 %]

	MEAN_BEP_6
	-1.20 -- -1.10
	[MEAN_BEP_6/4/5/7/8]
	[70 %]

	MEAN_BEP_7
	-1.30 -- -1.20
	[MEAN_BEP_7/5/6/8/9]
	[70 %]

	MEAN_BEP_8
	-1.40 -- -1.30
	[MEAN_BEP_8/5/6/7/9/10]
	[70 %]

	MEAN_BEP_9
	-1.50 -- -1.40
	[MEAN_BEP_9/6/7/8/10/11]
	[70 %]

	MEAN_BEP_10
	-1.60 -- -1.50
	[MEAN_BEP_10/7/8/9/11/12]
	[65 %]

	MEAN_BEP_11
	-1.70 -- -1.60
	[MEAN_BEP_11/8/9/10/12/13]
	[65 %]

	MEAN_BEP_12
	-1.80 -- -1.70
	[MEAN_BEP_12/9/10/11/13/14]
	[65 %]

	MEAN_BEP_13
	-1.90 -- -1.80
	[MEAN_BEP_13/10/11/12/14/15]
	[65 %]

	MEAN_BEP_14
	-2.00 -- -1.90
	[MEAN_BEP_14/11/12/13/15/16]
	[65 %]

	MEAN_BEP_15
	-2.10 -- -2.00
	[MEAN_BEP_15/11/12/13/14/16/17]
	[70 %]

	MEAN_BEP_16
	-2.20 -- -2.10
	[MEAN_BEP_16/13/14/15/17/18]
	[70 %]

	MEAN_BEP_17
	-2.30 -- -2.20
	[MEAN_BEP_17/14/15/16/18/19]
	[70 %]

	MEAN_BEP_18
	-2.40 -- -2.30
	[MEAN_BEP_18/14/15/16/17/19/20]
	[70 %]

	MEAN_BEP_19
	-2.50 -- -2.40
	[MEAN_BEP_19/15/16/17/18/20/21]
	[70 %]

	MEAN_BEP_20
	-2.60 -- -2.50
	[MEAN_BEP_20/16/17/18/19/21/22]
	[70 %]

	MEAN_BEP_21
	-2.70 -- -2.60
	[MEAN_BEP_21/17/18/19/20/22/23]
	[70 %]

	MEAN_BEP_22
	-2.80 -- -2.70
	[MEAN_BEP_22/18/19/20/21/23/24]
	[70 %]

	MEAN_BEP_23
	-2.90 -- -2.80
	[MEAN_BEP_23/19/20/21/22/24/25]
	[70 %]

	MEAN_BEP_24
	-3.00 -- -2.90
	[MEAN_BEP_24/20/21/22/23/25/26]
	[70 %]

	MEAN_BEP_25
	-3.10 -- -3.00
	[MEAN_BEP_25/21/22/23/24/26/27/28]
	[65 %]

	MEAN_BEP_26
	-3.20 -- -3.10
	[MEAN_BEP_26/22/23/24/25/27/28/29]
	[65 %]

	MEAN_BEP_27
	-3.30 -- -3.20
	[MEAN_BEP_27/23/24/25/26/28/29/30]
	[65 %]

	MEAN_BEP_28
	-3.40 -- -3.30
	[MEAN_BEP_28/23/24/25/26/27/29/30/31]
	[65 %]

	MEAN_BEP_29
	-3.50 -- -3.40
	[MEAN_BEP_29/23/24/25/26/27/28/30/31]
	[80 %]

	MEAN_BEP_30
	-3.60 -- -3.50
	[MEAN_BEP_30/24/25/26/27/28/29/31]
	[80 %]

	MEAN_BEP_31
	< -3.60
	[MEAN_BEP_31/27/28/29/30]
	[80 %]

	NOTE *) The values in this column apply in A/Gb mode for full rate TCH (no DTX) in VAMOS mode.


21.13.3
Test purpose

To verify for VAMOS –I/II, under static channel conditions, that the BEP is measured and mapped to the MEAN_BEP values defined in subclause 8.2.5 of 3GPP TS 45.008 by the MS in a manner that can be related to an equivalent average BEP before channel decoding. The probability that the correct MEAN_BEP value is reported shall meet the values in the table “MEAN_BEP mapping and accuracy for AQPSK for VAMOS-I MS and for VAMOS-II MS” in sub clause 8.2.5 of 3GPP TS 45.008.

21.13.4
Method of test

The SS compares the long term BER average calculated by counting bit errors determined in loop-back type C mode over a SACCH multi frame period to a set of related MEAN_BEP values.

The MEAN_BEP values correspond to the same MS received bits that are looped-back for calculation of the long-term BER average (one-phase approach). For acquiring these MEAN_BEP values, MS will report MEAN BEP in Enhanced Measurement Report for every SACCH multi-frame period.

The testing of BEP accuracy is performed at 4 sample points inside the ranges given in table 21.13.4-1.

Table 21.13.4-1: MEAN_BEP AQPSK test intervals

	Interval
	Range of log10(actual BEP)
	Range of 
actual BEP [%]
	Range of expected MEAN_BEP

	High
	< -3.6
	< 0.025
	31

	Mid_High
	-3.2…-2.8
	0.0631…0.158
	23-26

	Mid_low
	-2.7 ... -2.1
	0.2 ... 0.79
	16 ... 21

	Low
	-2.0 ... -1.5
	1.0 ... 3.16
	10 ... 14


NOTE 1:
The above range of expected MEAN_BEP for intervals Mid and Low have been defined in a way that the accuracy requirements are the same for a given range.

21.13.4.1
Initial conditions

The SS transmits a Standard Test Signal C1 (AQPSK) (wanted signal) on the active VAMOS subchannel (subchannel 2) using trainings sequence 5 from TSC set 2 on the TCH channel using the VAMOS TCH/AFS 12.2 at the nominal frequency of the receiver and with a level of –82 dBm and the other VAMOS subchannel (subchannel 1) uses trainings sequences 5 from TSC set 1. The SCPIR_DL is set to +4 dB. 

The SS transmits a white noise signal as an interferer (random signal) known as unwanted signal. The unwanted signal is the standard test signal I3 as specified in TS 51.010 annex 5.2, on the same nominal frequency. Both wanted and unwanted signal contains static propagation characteristics.

RADIO_LINK_TIMEOUT is set to maximum.
Specific PICS Statements:

-
VAMOS type I supported (TSPC_VAMOS_Type1)

-
VAMOS type II supported (TSPC_VAMOS_Type 2)21.13.4.2
Procedure

a)
The unwanted signal is switched off  and  the SS commands the MS to create traffic channel loop back signalling Type C: ON

The SS sends 6000 speech frames to the MS. During this period for 250 times, the MS will report MEAN BEP in Enhanced Measurement Report for every SACCH multi-frame period. For each reported Mean_BEP value the SS calculates (updates) the average BER of all looped back bits received until the previous SACCH multi frame containing the MEAN_BEP value. The SS commands the MS traffic channel loop back signalling Type C: OFF.

b)
The SS counts the number of MEAN_BEP values outside the expected MEAN_BEP interval corresponding to MEAN_BEP_31 and stores the result in error counter N_high. The BER calculation is reset.
c)
The SS commands the MS traffic channel loop back signalling Type C: ON, switches the noise signal on and raises the level of the unwanted signal until the BER of the looped back data is between 0.158% and 0.501% (calculated based on at least 100 bit errors), corresponding to the inner limits of MEAN_BEP_23 and MEAN_BEP_27, respectively. During the measurements the level of the unwanted signal shall be kept constant.

d)
The SS repeats the procedure described in step a.

e)
The SS determines the expected MEAN_BEP interval corresponding to the each BER using table “MEAN_BEP mapping and accuracy for AQPSK (for VAMOS-I MS and for VAMOS-II MS)” in subclause 8.2.5 of 3GPP TS 45.008. The SS determines the number of MEAN_BEP values outside of these intervals and stores the result in error counter N_mid_high. The BER calculation is reset.

f)
The SS commands the MS traffic channel loop back signalling Type C: ON, switches the noise signal on and raises the level of the unwanted signal until the BER of the looped back data is between 0.2% and 0.79% (calculated based on at least 100 bit errors), corresponding to the inner limits of MEAN_BEP_21 and MEAN_BEP_16, respectively. During the measurements the level of the unwanted signal shall be kept constant.

g)
The SS repeats the procedure described in step a.

h)
The SS determines the expected MEAN_BEP interval corresponding to the each BER using table “MEAN_BEP mapping and accuracy for AQPSK (for VAMOS-I MS and for VAMOS-II MS)” in subclause 8.2.5 of 3GPP TS 45.008. The SS determines the number of MEAN_BEP values outside of these intervals and stores the result in error counter N_mid_low. The BER calculation is reset.

i)
The SS commands the MS traffic channel loop back signalling Type C: ON, switches the noise signal on and raises the level of the unwanted signal until the BER of the looped back data is between 1.0% and 3.16% (calculated based on at least 100 bit errors), corresponding to the inner limits of MEAN_BEP_14 and MEAN_BEP_10, respectively. During the measurements the level of the unwanted signal shall be kept constant. 

j)
The SS repeats the procedure described in step a). 

k)
The SS determines the expected MEAN_BEP interval corresponding to each BER of all looped back bits using table “MEAN_BEP mapping and accuracy for AQPSK (for VAMOS-I MS and for VAMOS-II MS)” in subclause 8.2.5 of 3GPP TS 45.008. The SS determines the number of MEAN_BEP values outside of these intervals and stores the result in error counter N_low. 

l)
The SS repeats step a) to k) with SCPIR_DL values 0 dB and -4 dB.

m)
If the MS signals VAMOS type II support step a) to k) shall be repeated with SCPIR_DL values 10 dB, -8 dB and -10 dB.

Expected maximum test time for statistical error limit tests:  300 min.

21.13.5
Test requirements

Testing of the conformance requirement can be done either with fixed minimum number of samples or based on the statistical test method that could lead to an early pass/fail decision with test time significantly reduced for a MS not on the limit.

21.13.5.1
Fixed limit test with minimum number of samples

The fixed testing of the conformance requirement is done using the minimum number of samples and the limit error rate given in table 21.13.5-1.

The number of error events determined in steps b), e) and h) stored in error counters N_high, N_mid_high, N_mid_low and N_low shall not exceed the error event limit as defined in Table 21.13.5-1 for each of the error counters.

Table 21.13.5-1: Test criteria and error limits for MEAN_BEP_AQPSK

	Range
	Specified

error limit
	Tested

error limit
	Number of

test samples
	Error event limit

	High
	10 %
	12.2 %
	6000
	[200]

	Mid_high
	10 %
	12.2 %
	6000
	[200]

	Mid_low
	10 %
	12.2 %
	6000
	[200]

	Low
	10 %
	12.2 %
	6000
	[200]


21.13.5.2
Statistical test with early pass / fail decision

Specific details on statistical testing of performance are defined in Annex 7.

The calculation of the error rate for this test shall be done according to the values specified in table 21.13.5-2.

Table 21.13.5-2: Statistical error limits for MEAN_BEP_AQPSK

	Range
	Block
per s
	Org. error rate requirement
	Derived test limit
	Target number of samples
	Target test time /s
(Note)
	Target test time /hh:mm:ss

	
	
	
	
	
	
	

	High
	50
	0,122
	0,150548
	6000
	6875
	01:54:35

	Mid_high
	50
	0,122
	0,150548
	6000
	6875
	01:54:35

	Mid_low
	50
	0,122
	0,150548
	6000
	6875
	01:54:35

	Low
	50
	0,122
	0,150548
	6000
	6875
	01:54:35
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