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Accuracy Requirements for RXQUAL_EPC

1 Introduction

Enhanced power control (EPC) is a new power control procedure for dedicated channels, introduced in REL-5 of GERAN. The procedure may be used on any channel that has a slow associated control channel (SACCH), with the exception of 8-PSK modulated ECSD channels (E-TCH).

The enhanced power control is based on signal quality (RXQUAL) measurements. The averaging and reporting period of EPC is 120 ms, compared to the 480 ms period of the normal power control.

For the purpose of EPC, the normal SACCH is replaced by the channels SACCH/TP + EPCCH, the first having the same function as the normal SACCH, and the second carrying the EPC related signalling.

In this contribution, the accuracy of the new signal quality measurements (RXQUAL_EPC) is evaluated. The purpose is to find appropriate accuracy requirements for 3GPP TS 45.008 [1]. A CR to 45.008 is provided as a separate contribution [4].

2 Scope

EPC can be used on a dedicated basic physical sub-channel (DBPSCH) carrying any of the following logical channels:

Full-rate channels: TCH/FS, TCH/EFS, TCH/F14.4, TCH/F9.6, TCH/F4.8, TCH/AFS
, TCH/WFS1 and O-TCH/WFS1.

Half-rate channels: TCH/HS, TCH/H4.8, TCH/H2.4, TCH/AHS1, O-TCH/AHS1, O-TCH/WHS1.

3 Test Method

3.1 Estimation of RXQUAL_EPC

RXQUAL_EPC is defined in the same way as “normal” RXQUAL”, i.e., a quantised measure of the bit error rate before channel decoding (raw BER). The averaging period is 120 ms (compared to 480 ms of “normal” RXQUAL). The quantisation follows that of “normal” RXQUAL.

One method to estimate the raw BER is “pseudo BER”, i.e., decoding, re-coding and comparison with the received bits before channel decoding (hard decisions). This method has been used for the purpose of the accuracy estimations in this contribution.

The reporting period of EPC contains 26 TDMA frames on a full-rate channel, of which 24 are used for user data (or FACCH) and the last two are one SACCH burst and one idle burst. On a half-rate channel, the reporting period contains 13 TDMA frames, of which 12 are user data. Only the user data has been used for raw BER estimation.

3.1.1 Accuracy of used method

The used method produces correct raw BER estimates only as long as the user data frames are correctly decoded. Therefore, the estimation accuracy depends on the decoded bit error rate (BER) on the particular channel, which in turn depends on the logical channel used. In general, the lower the code rate and the higher the gross rate of the channel, the better the raw BER estimate. For a given rate, the accuracy will be better on 8PSK modulated channels that on GMSK modulated channels.

3.2 Actual RXQUAL_EPC

According to the test method for “normal” RXQUAL [2], the actual raw BER is measured on all bits of the TCH bursts except the stealing bits (using the TCH burst-by-burst loop), averaged over the reporting period. The signal strength of the carrier and interferer are set so that the long-term average of the raw BER is within a narrow range (“Range of actual BER”, cf. Table 1), one for each RXQUAL value. The same method has been used in this investigation.

Quality Band
Range of actual BER

RXQUAL_0
Less than 0,1 %

RXQUAL_1
0,26 % to 0,30 %

RXQUAL_2
0,51 % to 0,64 %

RXQUAL_3
1,0 % to 1,3 %

RXQUAL_4
1,9 % to 2,7 %

RXQUAL_5
3,8 % to 5,4 %

RXQUAL_6
7,6 % to 11,0 %

RXQUAL_7
Greater than 15,0 %

Table 1. Required range of actual raw BER according to 3GPP TS 45.008.

4 Simulations

4.1 Assumptions

Following the procedures of [2], a one-path static channel with 1st adjacent channel interference has been used. In each simulation, the C/I was fixed to get a long-term average raw BER within one “range of actual BER”, as described above. Several simulations were run with different C/I to get accuracy for all RXQUAL values.

Two logical channels have been simulated: TCH/AFS 12.2 and TCH/AHS 5.15.

At least 2300 samples (reporting periods) were collected for each quality band on each rate (full rate or half rate).

4.2 Results

The results can be found in Table 2. Column 1 gives the actual RXQUAL quality band. Column 2 and 3 gives the percentage of the reported RXQUAL values that were correct for full rate and half rate, respectively. Proposed accuracy requirements are shown in the two rightmost columns.

Quality Band
Accuracy from simulations
Proposed accuracy requirements


Full rate

(TCH/AFS 12.2)
Half rate

(TCH/AHS 5.15)





Full rate
Half rate

RXQUAL_0
99%
99%
85%
85%

RXQUAL_1
97%
91%
85%
80%

RXQUAL_2
97%
87%
85%
75%

RXQUAL_3
97%
86%
85%
75%

RXQUAL_4
98%
92%
85%
80%

RXQUAL_5
98%
97%
85%
80%

RXQUAL_6
92%
97%
80%
80%

RXQUAL_7
80%
86%
70%
70%

Table 2. Simulation results.

Notice that the accuracy drops somewhat for the highest RXQUAL band, i.e., for very high BER. This is since decoding errors are more frequent in this band. This effect is more prominent for TCH/AFS 12.2 than for TCH/AHS 5.15, since the code rate is higher.

Notice also that the accuracy in general is lower for half rate than full rate (except for RXQUAL_6 and RXQUAL_7 due to the reason mentioned above). This is because the granularity of the raw BER estimate is lower of the half rate channel since it has less raw bits per reporting period.

5 Conclusion

The accuracy for RXQUAL_EPC estimation has been assessed by means of simulations. The results can be found in Table 2, together with proposed accuracy requirements for 45.008.
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