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Introduction

At the last WG3#11 meeting a layer 3 filtering model was approved, Tdoc R3-000487 and R3-000488. The layer 3 filter can be controlled by selecting 256 different filter coefficient, e.g. setting the amount of averaging. The filter can be expressed as y(n)=(1-a)*y(n-1)+a*x(n), where x(n) is the latest measured value and a=1/k, k is the filter coefficient which is signalled to the filter. The filter coefficient k can take 256 different values, e.g. k = 1, 2, 3, ..., 255, 256. The same filter was also approved in WG2 for the RRC-specification where the filter coefficients could take the values k=[1, 2, 3, 4, 6, 8, 12, 16, 24, 32, 64, 128, 256, 512, 1024], only requires 15 values for signalling. The reason for increasing the step between values in the filter coefficient is that the fine granularity given by the current setting of k is not needed especially not for larger numbers of the coefficient, see figure 1a below.

In this contribution new values are proposed for the filter parameter “a” according to the formula used in GPRS, e.g. a = 1/2(k/2) where k can take the values k=[0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 13, 15, 17, 19]. Note that the values that k can take differs slightly from what is used in GPRS where k can take values from 0 to 25. The same proposal of changing the filter coefficients is also made for the WG2#12-meeting in Tdoc R2-000xxxx.

The motivation for the change of the formula for the filter parameter “a” is further elaborated below.

In figure 1 below the filter parameter “a” is shown for all filter coefficients. The “current” curve shows the current settings of “a” as above and the “proposed” curve shows the modified selection of the filter constant “a”.
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Figure 1a and 1b
Filter parameter “a” as a function of the filter coefficient number


In WG4 measurement periods for the filter input values is defined. The measurement periods are not completely decided yet, but the measurement periods that are discussed for cell and radio link measurements is in the order of 100ms. Assume that the averaging time for the recursive layer 3 filter can be approximated by looking at the number of samples that is required for the filter step response to increase from 0% to 85% of it’s final value. In figure 2 below the number of samples until the filter step response has reached 85% of it’s final value is shown, both for the current filter coefficients as they are defined in WG3 and WG2 and the proposed filter coefficients (which are also proposed in WG2).
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Figure 2
Number of samples until 85% of the final value of the filter step response is reached


In the table below the first 6 filter coefficients from figure 2 are shown. From the table it can be seen that the step between filter coefficient 1 and 2 is quite large for the current filter, which will give a quite large step in the amount of filtering (almost 3 times). Due to the quite long measurement periods (~100ms) for measurements, the first 6 filter coefficients are foreseen to be frequently used. Therefore it is important to have a finer granularity in the selected amount of filtering that what is present today. That is given by the proposed choice of filter coefficients.


Filter coeff. no.
No. of samples until 85% of step response


Current WG3
Current WG2
Proposed

1
1
1
1

2
2,8
2,8
1,7

3
4,7
4,7
2,8

4
6,6
6,6
4,4

5
8,5
10,4
6,6

6
10,4
14,2
9,8

Proposal

The attached CRs (25.423 Tdoc 1023, 25.433 Tdoc 1022) includes the necessary changes to update the filter coefficients according to the proposal.







