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21.9
8PSK_MEAN_BEP Measurement for PDTCH

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


21.9.1

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 “MEAN_BEP mapping and accuracy for 8PSK” in subclause 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. 
The requirements and this test apply to all MS supporting EGPRS.
21.9.2
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 for EGPRS 8PSK in table 21.9-1. 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. For EGPRS, filtering according to 3GPP TS 45.008 subclause 10.2.3.2.1 with forgetting factor of 0.03 is assumed.
Table 21.9-1: MEAN_BEP mapping and accuracy for EGPRS 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:

	MEAN_BEP_0
	> -0.60
	MEAN_BEP_0/1/2
	85 %

	MEAN_BEP_1
	-0.64 -- -0.60
	MEAN_BEP_1/0/2/3
	85 %

	MEAN_BEP_2
	-0.68 -- -0.64
	MEAN_BEP_2/0/1/3/4
	85 %

	MEAN_BEP_3
	-0.72 -- -0.68
	MEAN_BEP_3/1/2/4/5
	85 %

	MEAN_BEP_4
	-0.76 -- -0.72
	MEAN_BEP_4/2/3/5/6
	85 %

	MEAN_BEP_5
	-0.80 -- -0.76
	MEAN_BEP_5/3/4/6/7
	85 %

	MEAN_BEP_6
	-0.84 -- -0.80
	MEAN_BEP_6/4/5/7/8
	85 %

	MEAN_BEP_7
	-0.88 -- -0.84
	MEAN_BEP_7/5/6/8/9
	85 %

	MEAN_BEP_8
	-0.92 -- -0.88
	MEAN_BEP_8/6/7/9/10
	80 %

	MEAN_BEP_9
	-0.96 -- -0.92
	MEAN_BEP_9/7/8/10/11
	80 %

	MEAN_BEP_10
	-1.00 -- -0.96
	MEAN_BEP_10/8/9/11/12
	80 %

	MEAN_BEP_11
	-1.04 -- -1.00
	MEAN_BEP_11/9/10/12/13
	80 %

	MEAN_BEP_12
	-1.08 -- -1.04
	MEAN_BEP_12/10/11/13/14
	80 %

	MEAN_BEP_13
	-1.12 -- -1.08
	MEAN_BEP_13/11/12/14/15
	80 %

	MEAN_BEP_14
	-1.16 -- -1.12
	MEAN_BEP_14/12/13/15/16
	85 %

	MEAN_BEP_15
	-1.20 -- -1.16
	MEAN_BEP_15/13/14/16
	85 %

	MEAN_BEP_16
	-1.36 -- -1.20
	MEAN_BEP_16/14/15/17
	85 %

	MEAN_BEP_17
	-1.52 -- -1.36
	MEAN_BEP_17/16/18
	95 %

	MEAN_BEP_18
	-1.68 -- -1.52
	MEAN_BEP_18/17/19
	95 %

	MEAN_BEP_19
	-1.84 -- -1.68
	MEAN_BEP_19/18/20
	95 %

	MEAN_BEP_20
	-2.00 -- -1.84
	MEAN_BEP_20/19/21
	95 %

	MEAN_BEP_21
	-2.16 -- -2.00
	MEAN_BEP_21/20/22
	85 %

	MEAN_BEP_22
	-2.32 -- -2.16
	MEAN_BEP_22/21/23
	85 %

	MEAN_BEP_23
	-2.48 -- -2.32
	MEAN_BEP_23/22/24
	85 %

	MEAN_BEP_24
	-2.64 -- -2.48
	MEAN_BEP_24/23/25
	85 %

	MEAN_BEP_25
	-2.80 -- -2.64
	MEAN_BEP_25/23/24/26/27
	85 %

	MEAN_BEP_26
	-2.96 -- -2.80
	MEAN_BEP_26/24/25/27/28
	85 %

	MEAN_BEP_27
	-3.12 -- -2.96
	MEAN_BEP_27/25/26/28/29
	80 %

	MEAN_BEP_28
	-3.28 -- -3.12
	MEAN_BEP_28/26/27/29/30
	80 %

	MEAN_BEP_29
	-3.44 -- -3.28
	MEAN_BEP_29/27/28/30/31
	80 %

	MEAN_BEP_30
	-3.60 -- -3.44
	MEAN_BEP_30/28/29/31
	90 %

	MEAN_BEP_31
	< -3.60
	MEAN_BEP_31/29/30
	90 %


Reference: 3GPP TS 45.008 subclause 8.2.5.

21.9.3
Test purpose

To verify for EGPRS, 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 8PSK” in subclause 8.2.5 of 3GPP TS 45.008.

21.9.4
Method of test 

The SS compares the long-term BER average calculated by counting bit errors determined in EGPRS loop-back mode 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, the SS periodically opens the test loop for a short period of time to poll the MS for a measurement report.

The testing of BEP accuracy is performed at 3 sample points inside the ranges given in table 21.9-2.

Table 21.9-2: MEAN_BEP 8PSK test intervals
	Interval
	Range of log10(actual BEP)
	Range of 
actual BEP [%]
	Range of expected MEAN_BEP


	High
	< -3.6
	< 0.025
	31

	Mid
	-2.0 ... -1.36
	1.0 ... 4.37
	17 ... 20

	Low
	-1.12 ... -0.88
	7.59 ... 13.2
	8 ... 13


NOTE 1: At the beginning of the test procedure, the forgetting factor “e” is set to 0.03. 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.
NOTE 2: The MS is polled only after 150 radio blocks since only then the BEP contribution of the command to close the loop (which is not looped back) has decayed.
NOTE 3: For acquisition of measurement reports, the test loop has to be opened for a short period of time. During that period, no data shall be received by the MS that is used for calculating MEAN_BEP estimates.
NOTE 4: 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.
21.9.4.1
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)

· Support of EGPRS
21.9.4.2
Procedure

a) The unwanted signal is switched off and the forgetting factor “e” is set to 0.03. The SS orders the MS into the EGPRS Switched Radio Block Loopback Mode as specified in 3GPP TS 44.014 Section 5.5.1. The SS commands the MS into Radio Block Loopback Sub-mode: OFF.
b) The SS commands the MS into Radio Block Loopback Sub-mode: ON. The SS sends 150 radio blocks to the MS. After these 150 radio blocks the SS commands the MS into Radio Block Loopback Sub-mode: OFF and polls the MS to send a measurement report. The SS starts sending data blocks with TFI not assigned to the DUT until it has received the measurement report. The SS stores the MEAN_BEP value reported by the MS and calculates (updates) the average BER of all looped back bits received so far.

c) The SS repeats the procedure described in step b) for a total of 1640 times.

d) 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.

e) The SS commands the MS into Radio Block Loopback Sub-mode: ON, switches the noise signal on and raises the level of the unwanted signal until the BER of the looped back data is between 1.4% and 3% (calculated based on at least 100 bit errors), corresponding to the inner limits of MEAN_BEP_20 and MEAN_BEP_17, respectively. During the measurements the level of the unwanted signal shall be kept constant.

f) The SS repeats the procedure described in step b) for a total of 3279 times.
g) The SS determines the expected MEAN_BEP interval corresponding to the average BER of all looped back bits using table 21.9-1. The SS determines the number of MEAN_BEP values outside this interval and stores the result in error counter N_mid. The BER calculation is reset.
h) The SS commands the MS into Radio Block Loopback Sub-mode: ON and raises the level of the unwanted signal until the BER of the looped back data is between 8.3% and 12% (calculated based on at least 100 bit errors), corresponding to the inner limits of MEAN_BEP_13 and MEAN_BEP_8, respectively. During the measurements the level of the unwanted signal shall be kept constant. 

i) The SS repeats the procedure described in step b) for a total of 820 times.
j) The SS determines the expected MEAN_BEP interval corresponding to the average BER of all looped back bits using table 21.9-1. The SS determines the number of MEAN_BEP values outside this interval and stores the result in error counter N_low.

Expected duration of test: 270 minutes

21.9.5
Test requirements

The number of error events determined in steps d), g) and j) stored in error counters N_high, N_mid and N_low shall not exceed 200 for each of the error counters. 
Table 21.9-3: Test criteria and error limits for MEAN_BEP_8PSK
	Range
	Specified 
error limit

	Tested 
error limit

	Number of 
test samples
	Error event limit

	High
	10 %
	12.2 %
	1640
	200

	Mid
	5 %
	6.1 %
	3279
	200

	Low
	20 %
	24.4 %
	820
	200
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