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1. Introduction

In the last RAN WG4 meeting a test case for erroneous reporting in fading propagation conditions was introduced into TS25.133. The actual requirements were still left open in order to allow time for other companies to perform their simulations in the same test case. In this document we present our simulation results and we also discuss the assumptions used for setting the requirements of the test case.
2. Simulation results

In our simulations we have used the same simulation assumptions as in [1] but we have only simulated the first part of the test case i.e. erroneous reporting during the time period T1, where Cell1 is on the CPICH Ec/Io level of –13 dB and Cell2 on the CPICH Ec/Io level of –16 dB. Addition to the simulations performed in [1] we have also simulated and analysed erroneous reporting in case sliding averaging and corresponding event evaluation are used. 

Due to fading propagation condition and measurement inaccuracy the UE may report erroneous events during the test. The intention of the test case is to ensure that the UE has a proper filtering against short-term fading. In the test requirements proposed in [1] certain assumptions of averaging scheme and evaluation period have been used to derive how many erroneous events the UE may report. In order to validate these assumptions we have compared block averaging with sliding averaging.

In the block averaging event evaluation is always performed in the end of the measurement period and the next measurement period starts when the previous measurement period ends. Our block averaging is the same as the averaging and evaluation scheme used in [1]. Our sliding averaging uses the same measurement period and actual averaging (e.g. ideal linear averaging) as the block averaging. The sliding averaging differs from the block averaging by where the next averaging period (i.e. measurement period) starts after the previous one. In our simulations the sliding step is chosen to be 10 ms, which means 20 evaluations per one evaluation of the block averaging. The simulation results are presented in Table1 and Table2. In the tables there are two different sliding averaging schemes presented. The basic sliding averaging is called Sliding averaging1 and the other scheme, where the basic sliding averaging scheme is modified so that after an event has been triggered no other event may be triggered within the next 200 ms. 

In Table 1 we show simulation results for ideal averaging i.e. all samples are linearly averaged over the whole measurement period of 200 ms. 

Table 1 Erroneous reporting with ideal linear averaging


Block averaging
Sliding averaging1
Sliding averaging2

Number of erroneous events
6
111
50

Number of evaluations
200
3981
X

Error percentage over the total number of events
3 %
2.8%
X

In Table 2 simulation results for 4 sample averaging for the block and sliding averaging are presented.

Table 2 Erroneous reporting with 4 sample averaging


Block averaging
Sliding averaging1
Sliding averaging2

Number of erroneous events
37
780
154

Number of evaluations
200
3981
X

Error percentage over the total number of events
18.5%
19.6%
X

The simulation results of the block averaging in Tables 1-2 are very closed to the results presented in [1]. However, the number of erroneous events for both of the sliding averaging schemes differs quite a lot from the results of the block averaging. The sliding averaging produces significantly more erroneous events than block averaging.  On the other hand Tables 1-2 also show that the ratio of the number of erroneous event and the total number of evaluations is approximately the same for the block averaging and the sliding averaging1.  So when performing more evaluations more erroneous events occur as well. 

The requirements for the erroneous reporting test case were set in [1] based on the assumption that block averaging and event evaluation were used. The block averaging looks quite attractive from the erroneous reporting point of view. However, due to less frequent evaluation period the block averaging causes a longer reporting delay. The sliding averaging also follows radio propagation condition smoother since the step between successive measurement periods is shorter. This means that more events for both correct reporting and erroneous reporting occur when the sliding averaging is used. 

Currently in TS25.133 a reporting delay of 200 ms is allowed for the UE when a cell, which previously has been detectable, enters into the reporting range. This requirement means that the UE has to make evaluations more often than once every measurement period i.e. step between two successive measurement period shall be less than 200 ms. In order to have consistent performance requirements, the sliding averaging should also be assumed when deriving performance requirements for erroneous reporting.  

3. Conclusions

We have shown in this document that the assumptions of averaging and evaluation schemes have a significant impact on the probability of erroneous reporting but on the other hand it also has high impact on the delay and general performance of correct reporting. In order to have all the test cases and general requirements aligned with each other we propose that the requirements and test parameters of the erroneous reporting test would be reconsidered. 

The number of erroneous report allowed in the test case could be derived using e.g. sliding step of 10 ms. However, in order to have reasonable amount of erroneous reports in fading condition, CPICH Ec/Io difference between Cell1 and Cell2 could be set higher. 

4. References
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R4-000873, "CR25.133-xxx: Event triggered reporting in fading conditions", source: Ericsson.




























































































































































