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Received signal level measurements for EC-EGPRS
1 Introduction
At GERAN#67 a new work item called Extended Coverage GSM (i.e. EC-GSM) for support of Cellular Internet of Things was approved, see [1]. The feasibility of EC-GSM was investigated in the “CIoT” study item [2] and the results are captured in 3GPP TR 45.820 [3].
One aspect of the specification work for TS 45.008 is received signal level measurements. This document provides some evaluation results relating to the estimation of received signal levels in the MS.
2 DL signal level measurements on FCCH
The approach in [4] was followed, i.e. the signal level was estimated by averaging the estimated signal levels of a number of FCCH bursts. The simulated numbers of FCCH bursts are 10, 15, 20, 50, and 100. The results for mean and standard deviation of measured SNR are shown in Figure 1. CDFs of measured SNR are shown in Annex A.
It can be seen that
· In low SNR region the measured SNR is overestimated. The overestimation can be up to 10 dB, and decreases to about 2 dB as the SNR increases beyond 4 dB.
· In low SNR region the standard deviation can be also up to 10 dB, and is improved as the SNR increases.

· In the case of 10 FCCH bursts, the standard deviation does not decrease to 3 dB even if the SNR increases (i.e. there is a “floor” above 3 dB). With a higher number of FCCH bursts the standard deviation can decrease to less than 3 dB when the SNR is sufficiently high (e.g. higher than 4 dB).
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Figure 1: Mean and standard deviation of measured SNR versus actual SNR, FCCH
3 DL signal level measurements on EC-SCH
Two alternative averaging methods were used,

· Alt1: the final estimated signal level is the IQ accumulated signal level averaged over the number of simulated EC-SCH bursts (i.e. 7).

· Alt2: the final estimated signal level is the average of the estimated signal level for each burst.

The results are shown in Figure 2. The results for mean values are very similar between the Alt1 and Alt2, so only one curve is shown.
It can be seen that

· In low SNR region the measured SNR is overestimated. The overestimation can be up to 4 dB, and decreases to about 2 dB when the SNR is higher than -4 dB. In other words the results here look much better than the results for FCCH.
· In low SNR region the standard deviation can be also up to 4 dB for Alt1 and 10 dB for Alt2, and is improved as the SNR increases.

· The standard deviation does not decrease to 3 dB even if the SNR increases (i.e. there is a “floor” above 3 dB). With a higher number of FCCH bursts the standard deviation is expected to decrease to less than 3 dB when the SNR is sufficiently high, but this was not simulated.
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Figure 2: Mean and standard deviation of measured SNR versus actual SNR, EC-SCH
4 Conclusions

In this document some evaluation results for received signal level measurements are provided. It is observed that in the simulated cases (up to 100 bursts for FCCH and a fixed number of 7 bursts for EC-SCH), the SNR estimation accuracy is far from satisfactory (up to 10 dB for FCCH and up to 4 dB for EC-SCH) with large standard deviation (up to 10 dB for FCCH and up to 4 dB for EC-SCH).
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6 Annex A
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Figure 3: CDF of measured SNR, 10 FCCH bursts
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Figure 4: CDF of measured SNR, 15 FCCH bursts
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Figure 5: CDF of measured SNR, 20 FCCH bursts
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Figure 6: CDF of measured SNR, 50 FCCH bursts
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Figure 7: CDF of measured SNR, 100 FCCH bursts
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