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1. Introduction

RAN#17 has given an action to RAN4 to investigate whether linear or dB level L3 filtering should be used for different UE measurements. This document presents simulation results for both of these filters and discusses linear and dB filtering schemes in general. Based on the simulations results and analyses a proposal for ensuring a coherent UE behaviour is also made.

2. Simulation results

In this section we show simulation results in 1-tap Rayleigh fading propagation condition and in log-normally distributed slow fading environment. The value of L3 filter coefficient k is chosen to be 7, which gives almost the same parameter a value as used in [1]. The L3 filter and filter parameters are defined in 25.331.

First we present simulation results in 1-tap Rayleigh fading channel for UE speed of 3 km/h and 50 km/h. We have used 1 and 4 samples in L1 filtering. 4 sample averaging was used in the simulations when the existing fading test case in TS25.133 was derived. 1 sample average is not very realistic and it is only presented here as a reference because it shows the claimed higher difference between linear and dB filtering.

When more realistic than 1 sample L1 filtering is used we can observe from Figure 1 that the difference between linear and dB filtering is quite small. Difference in UE measurement accuracies will naturally also affect the final differences in measurement results. Hence, these simulation results seem to indicate that it is important to define performance requirements and test case for L3 filtering.
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Figure 1 1-tap Rayleigh propagation conditions for 3 km/h (left) and 50 km/h (right).  

Next we have simulated the impact of linear and dB level L3 filtering on measurement results in log-normally distributed shadow fading environment. Shadow fading used in the simulations has zero mean and standard deviation of 10 dB as in the macro cell propagation model of TR25.942. Shadow fading is implemented according to UMTS 30.03 (correlation distance = 20m and correlation coefficient = 0.5). We have not considered pathloss here in order to make it easier to understand the actual difference of these two filters. The reference level is thereby kept all the time in 0 dBm. The simulated UE speeds are 3 km/h, 30 km/h and 50 km/h.
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Figure 2 3 km/h (mean_lin = 1.01 dBm, mean_log = 0.27 dBm and mean_ref = 0.24 dBm)
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Figure 3 30 km/h (mean_lin = 4.53 dBm, mean_log = 0.06 dBm and mean_ref = 0.05 dBm)
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Figure 4 50 km/h (mean_lin = 5.1115 dBm, mean_log = -0.57 dBm and mean_ref = -0.58 dBm)

Figure 2 shows that there is nearly no difference between linear and dB filtering when the length of L3 filtering is such that samples used in L3 filtering are highly correlated. However, in case of higher UE speeds like in Figure 3 and Figure 4 log-normally distributed fading samples are no longer highly correlated over the whole L3 filtering period and thereby also difference between linear and dB filtering increases. In these cases linear filter starts overestimating the signal level and therefore the UE would expect pathloss to be less than it is in reality. The same effect can also be seen in the difference of mean signal levels. In the 30 km/h case the mean value of linear filter is biased by 4.5 dB and in the 50 km/h case as much as 5 dB.

3. Discussion

GSM RSSI has dB level L3 filtering and therefore in order to make the best possible comparison of CPICH RSCP and GSM carrier RSSI measurement results for the preparation of inter-RAT handover, it would be desirable to use the same L3 filtering schemes both GSM and UTRA FDD. This issue becomes increasingly important if the L3 filter coefficient k is set too high compared to UE speed for UE that is preparation process for UTRA FDD to GSM handover. This is likely to occur in any environment where all terminals do not have the same speed. Linear filter may significantly overestimate the level of UTRA FDD. On the other hand fast and accurate handover from UTRA FDD to GSM is particularly important when a terminal is moving fast out of the coverage area of UTRA FDD.

The implementation of dB filtering is already required in dualmode terminal for GSM RSSI measurement purposes. From the UE complexity point of view it does not seem reasonable to require two different implementations especially since we do not even gain in terms of performance. Furthermore, we also consider the number of bits required for L3 filtering as an important UE complexity issue particularly e.g. in case of CPICH RSCP measurements, which have rather large reporting range. In the simulations we did not take into account an additional uncertainty caused by limited number of bits in L3 filtering. In order to cover the whole reporting range of CPICH RSCP measurement quantity large number of bits is required. The number of required bits is expected to be even higher than what the reporting range in TS25.133 defines since the UE also has to fulfil the accuracy requirements of TS25.133.

4. Proposal

In our opinion the same L3 filtering scheme should be chosen for CPICH Ec/Io, CPICH RSCP, pathloss, UTRA carrier RSSI, UE transmitted power and GSM carrier RSSI measurements.

Based on simulation results and analyses we propose that measurement accuracy requirements will be defined for L3 filtering in order to ensure coherent behaviour of different terminals. If RAN4 considers that it is also necessary to define one unique unit for L3 filtering, we believe that dB filtering should be adopted due to its robustness and comparability with GSM RSSI levels.

5. References

[1]
RP-020635, “Unit of layer 3 filtering”, source: Motorola

[2]
RP-020641, “Layer 3 filtering considerations”, source: Qualcomm




























































































































































