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21.9.1

Definition and applicability

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 in a radio block and then filtered for the measurement report. The MS has to map this filtered BEP into MEAN_BEP values in the Table 1 in subclause 8.2.5 of 3GPP TS 45.008. The accuracy requirements Table 1 in subclause 8.2.5 of 3GPP TS 45.008 apply for sensitivity limited operation for signal levels above the reference sensitivity level for the type of MS.  

21.9.1.2 Conformance requirement

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 table for EGPRS 8-PSK. The accuracy requirements below apply for sensitivity limited operation for signal levels above the reference sensitivity level for the type of MS. For EGPRS, filtering according to subclause 10.2.3.2.1 with forgetting factor of 0.1 is assumed. 

MEAN_BEP mapping and accuracy for 8PSK

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

	MEAN_BEP_0
	> -0.60
	MEAN_BEP_0/1/2
	80 %
	800

	MEAN_BEP_1
	-0.64 -- -0.60
	MEAN_BEP_1/0/2/3
	80 %
	800

	MEAN_BEP_2
	-0.68 -- -0.64
	MEAN_BEP_2/0/1/3/4
	80 %
	800

	MEAN_BEP_3
	-0.72 -- -0.68
	MEAN_BEP_3/1/2/4/5
	80 %
	800

	MEAN_BEP_4
	-0.76 -- -0.72
	MEAN_BEP_4/2/3/5/6
	80 %
	800

	MEAN_BEP_5
	-0.80 -- -0.76
	MEAN_BEP_5/3/4/6/7
	80 %
	800

	MEAN_BEP_6
	-0.84 -- -0.80
	MEAN_BEP_6/4/5/7/8
	80 %
	800

	MEAN_BEP_7
	-0.88 -- -0.84
	MEAN_BEP_7/5/6/8/9
	80 %
	550

	MEAN_BEP_8
	-0.92 -- -0.88
	MEAN_BEP_8/6/7/9/10
	70 %
	550

	MEAN_BEP_9
	-0.96 -- -0.92
	MEAN_BEP_9/7/8/10/11
	70 %
	550

	MEAN_BEP_10
	-1.00 -- -0.96
	MEAN_BEP_10/8/9/11/12
	70 %
	550

	MEAN_BEP_11
	-1.04 -- -1.00
	MEAN_BEP_11/9/10/12/13
	70 %
	550

	MEAN_BEP_12
	-1.08 -- -1.04
	MEAN_BEP_12/10/11/13/14
	70 %
	550

	MEAN_BEP_13
	-1.12 -- -1.08
	MEAN_BEP_13/11/12/14/15
	70 %
	550

	MEAN_BEP_14
	-1.16 -- -1.12
	MEAN_BEP_14/12/13/15/16
	80 %
	550

	MEAN_BEP_15
	-1.20 -- -1.16
	MEAN_BEP_15/13/14/16
	80 %
	800

	MEAN_BEP_16
	-1.36 -- -1.20
	MEAN_BEP_16/14/15/17
	80 %
	800

	MEAN_BEP_17
	-1.52 -- -1.36
	MEAN_BEP_17/16/18
	90 %
	800

	MEAN_BEP_18
	-1.68 -- -1.52
	MEAN_BEP_18/17/19
	90 %
	1600

	MEAN_BEP_19
	-1.84 -- -1.68
	MEAN_BEP_19/18/20
	90 %
	1600

	MEAN_BEP_20
	-2.00 -- -1.84
	MEAN_BEP_20/19/21
	90 %
	800

	MEAN_BEP_21
	-2.16 -- -2.00
	MEAN_BEP_21/20/22
	80 %
	800

	MEAN_BEP_22
	-2.32 -- -2.16
	MEAN_BEP_22/21/23
	80 %
	800

	MEAN_BEP_23
	-2.48 -- -2.32
	MEAN_BEP_23/22/24
	80 %
	800

	MEAN_BEP_24
	-2.64 -- -2.48
	MEAN_BEP_24/23/25
	80 %
	800

	MEAN_BEP_25
	-2.80 -- -2.64
	MEAN_BEP_25/23/24/26/27
	80 %
	800

	MEAN_BEP_26
	-2.96 -- -2.80
	MEAN_BEP_26/24/25/27/28
	80 %
	550

	MEAN_BEP_27
	-3.12 -- -2.96
	MEAN_BEP_27/25/26/28/29
	70 %
	550

	MEAN_BEP_28
	-3.28 -- -3.12
	MEAN_BEP_28/26/27/29/30
	70 %
	550

	MEAN_BEP_29
	-3.44 -- -3.28
	MEAN_BEP_29/27/28/30/31
	70 %
	550

	MEAN_BEP_30
	-3.60 -- -3.44
	MEAN_BEP_30/28/29/31
	80 %
	550

	MEAN_BEP_31
	< -3.60
	MEAN_BEP_31/29/30
	80 %
	800


21.9.1.3
Test purpose


To verify, under static channel conditions, that the BEP is measured and mapped to the MEAN_BEP values in the Table 1 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 given by the table in 3GPP TS 45.008, subclause 8.2.5.

21.9.1.4
Method of test 

There may be terminals, in particular with advanced receiver performance or SAIC, whose BEP is instationary even at constant S/N. Furthermore, the S/N provided by the test instruments may vary slightly over time. 

In addition to the normal averaging of the BER, the SS calculates the average BER on a radio block basis on a linear scale and filters the true BER the same way as the MS filters the BEP. The purpose is to track the filtering of a time-variant BEP in the MS. If that filtering leads to a different expected MEAN_BEP interval (third column of table XXX) than the normal averaging, then a report from the MS in that interval is also valid.

The SS must apply exactly the same filtering as the MS. MEAN_BEP shall not be tested at bit error rates corresponding to MEAN_BEP_0 to MEAN_BEP_7, because in this range a too high header error rate is expected, resulting in the MS discarding the MEAN_BEP estimations for radio blocks whose TFI could not be decoded whereas the SS takes the same radio blocks into account. Furthermore, if the S/N is changed and the MS continues filtering with values from the previous S/N setting in the filter memory, the SS shall do the same.

The MS is polled only after 100 radio blocks since then the BEP contribution of the command to close the loop (which is not looped back) has decayed.
At the beginning (high S/N), the forgetting factor is set to 0.1. It is not changed any more since the SS does not know if signalling messages are correctly received unless the MS misses the commands to open or close the loop which the SS can easily detect and which requires a retransmission.
For MEAN_BEP levels located at a border where the minimum probability that the expected MEAN_BEP is reported (fourth column) changes, the number of samples (fifth column) is derived from the lower of the two percentages.
21.9.1.4.1
Initial conditions

The SS produces a wanted signal and a White noise signal as an interferer (random signal) known as unwanted signal, both with static propagation characteristics. The SS transmits the wanted signal (standard test signal C1) on the PDTCH channel using the MCS-9 at the nominal frequency of the receiver and with a level of –82 dBm. The unwanted signal is the standard test signal I3, on the same nominal frequency. 

The MS is EGPRS capable and in the state "idle, GMM-registered" with a P-TMSI allocated.

Related PICS/PIXIT Statement(s)

· EGPRS support

21.9.1.4.2
Procedure

a) The unwanted signal is switched off and the forgetting factor is set to 0.1. The TBFs are established in EGPRS TBF mode.

b)  After sending 100 radio blocks to the MS the SS polls the MS to send a measurement report The SS checks if the reportet MEAN BEP value is 29, 30 or 31.
c) Step b is repeated 800 times and it is tested that the correct  MEAN BEP value is reported with at least 80% probability.
d) The SS commands the MS to enter EGPRS switched radio block loop-back mode, switches the noise signal on, raises the level of the unwanted signal until the BER calculated out of the looped back data exceeds 10^-2 (more than 100 bit errors out of 10000 looped back bits). During the measurements the S/N ratio shall be kept constant.
e) After 100 radio blocks the SS commands the MS to exit the loop-back mode, and polls the MS to send a measurement report. The SS starts sending data blocks with TFI not assigned to the DUT.
f) The SS stores the MEAN_BEP value reported by the MS together with the filtered BER calculated in the SS.

g) The SS calculates the average BER of all looped back bits from the current S/N setting. Depending on the BER the SS repeats step e-g until the number of samples (number of reports for the current S/N setting) mentioned in table above is reached for the present average BER.  
h) The SS checks for each report that the MEAN_BEP calculated and reported by the MS matches either the expected MEAN_BEP interval corresponding to the average BER or the expected MEAN BEP interval corresponding to the respective filtered BER in the SS. No more than 200 exceptions are allowed.
i) The SS commands the MS to enter EGPRS switched radio block loop-back mode, raises the level of the unwanted signal until the BER calculated out of the looped data exceeds 10^-1.12 (more than 100 bit errors out of 1318 looped back bits) and repeats step e-g. During the measurements the S/N ratio shall be kept constant.
Notes: 

The average BER in step f may change such that the corresponding number of samples also changes. For example, the average BER may belong to MEAN_BEP_19 for the first 900 samples, and then the average BER may pass the border to MEAN_BEP_20. In this case, the test proceeds to step g, and it is passed (unless more than 200 wrong reports had already been received, but then the test might have stopped with "fail" anyway already after receiving the 201th wrong report).

The average BER in step g refers to the average over all looped back bits for that particular S/N. Since this value is not yet known during step e, the reports are stored.

If the BER measured by the SS in step h or step i could not be stabilized below BER=10^-0.88 the test should be finished. This event is not considered as a failure. 

The filtering that the SS shall apply is described in 05.08 section 10.2.3.2.1. In principle, the SS needs to know if the MS correctly decoded the TFI to apply that formula. At the bit error rates which are tested, typical mobile stations are expected to have a negligible header error rate (< 1 %). However, core specification compliant mobile stations with an outstanding raw BER performance but marginal header error rate performance may be unable to decode the TFI and therefore report different MEAN_BEP values than the SS expects. Hence it cannot be excluded that a correctly implemented MS fails the test.
In the equivalent baseband, the inphase and quadrature components of the noise (standard test signal I3) shall be independent and stationary with equal power.

21.9.1.5 Test requirements

1.
The received signal quality shall be measured on a burst-by-burst basis by the MS in a manner that can be related to the BEP (Bit Error Probability) for each burst before channel decoding. The assessed BEP shall be averaged over the radio block, filtered on a linear scale according to subclause 10.2.3.2.1 with forgetting factor of 0.1 and then mapped to the MEAN_BEP values in the Table 1 in subclause 8.2.5 of 3GPP TS 45.008.

2.
The reported parameters (MEAN_BEP) shall be as the estimated MEAN_BEP defined in 3GPP TS 45.008, subclause 8.2.5.

Expected testing time: ??h
