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Discussion Paper on BEP Test Approach

As specified in GSM 05.08, an EGPRS MS must be capable of measuring received signal quality, specified in terms of bit error ration (BER) before channel coding on a burst basis. The BER is mapped into parameters MEAN_BEP (mean bit error propability of a radio block) and CV_BEP (Coefficient of variation of the Bit Error Probability of a radio block). MEAN_BEP parameter has 32 levels of BER, and accuracy requirements are set in GSM 05.08 such that the reported values has to reach a certain accuracy with a certain propability (Table 1), referring to the actual BER the MS detects. The performance requirement is required to be met under TU3 fading conditions. BEP calculation is done only from the blocks that are intended to the particular MS, i.e. the blocks for which the correct TFI could be decoded.

Table 1.

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

MEAN_BEP_0
  > -0.60
MEAN_BEP_0/1 
80 %

MEAN_BEP_1
-0.70 -- -0.60
MEAN_BEP_1/0/2 
80 %

MEAN_BEP_2
-0.80 -- -0.70
MEAN_BEP_2/1/3 
70 %

MEAN_BEP_3
-0.90 -- -0.80
MEAN_BEP_3/2/4 
70 %

MEAN_BEP_4
-1.00 -- -0.90
MEAN_BEP_4/3/5 
70 %

MEAN_BEP_5
-1.10 -- -1.00
MEAN_BEP_5/4/6 
70 %

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

MEAN_BEP_27
-3.30 -- -3.20
MEAN_BEP_27/25/26/28/29 
65 %

MEAN_BEP_28
-3.40 -- -3.30
MEAN_BEP_28/26/27/29/30 
65 %

MEAN_BEP_29
-3.50 -- -3.40
MEAN_BEP_29/27/28/30/31 
80 %

MEAN_BEP_30
-3.60 -- -3.50
MEAN_BEP_30/28/29/31 
80 %

MEAN_BEP_31
< -3.60
MEAN_BEP_31/29/30 
80 %

General requirements for the test implementation

To be able to verify the required accuracy of the of the BEP estimates, the test equipment needs the raw data (i.e. the data before channel de-coding from the downlink) and the reported MEAN_BEP parameters. Furthermore, the test conditions must be such that bit errors are generated in the downlink transmission, and the downlink data must be valid at least up to RLC level to provide TFI for the MS. MEAN_BEP parameters are a part of channel quality report, which the MS generates and transmits when polled.

Proposed test procedure

To verify the requirements described, the following test procedure is proposed.

Downlink TBF is established under TU3 fading conditions, and the MS is commanded to establish L1 loop back (radio block loop back, EGPRS Test Mode C). The SS transmits valid RLC data blocks, adressed to the MS under test and calculates the BER from the uplink data. In case the detected BER does not match with any MEAN_BEP level specifed, an interfering signal is added and the level of interferer is adjusted such that a certain BER is detected in the uplink. After the BER level reaches a stabile level, L1 loop back is terminated, the test conditions are preserved and a similar data transmission is repeated as for which the BER estimation was done in previous phase of the test. Within this data transmission, the MS is polled for the channel quality reports, and the percentage of reported MEAN_BEP value hitting in the "Expected MEAN_BEP slot interval" can be derived.

The phases described above are performed for a number of BER – MEAN_BEP pairs, but it's not proposed to go through the whole MEAN_BEP range. This is since the adjusting the interfering signal level  to genereta a certain BER level in the downlink is likely to be rather femanding task in practice.

