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1
Introduction
The aim of this contribution is to discuss how layer 3 filtering coefficient is handled by the UE, especially when DRX is used.
2 Discussion

In E-UTRA, layer 3 filtering is defined in the RAN2 specification TS 36.331 [1] in a similar way with UTRA as blow:

5.5.3.2
Layer 3 filtering
The UE shall:

1>
for each measurement quantity that the UE performs measurements according to 5.5.3.1:

2>
filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by the following formula:
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where

Mn is the latest received measurement result from the physical layer;

Fn is the updated filtered measurement result, that is used for evaluation of reporting criteria or for measurement reporting;

Fn-1 is the old filtered measurement result, where F0 is set to M1 when the first measurement result from the physical layer is received; and

a = 1/2(k/4), where k is the filterCoefficent for the corresponding measurement quantity received by the quantityConfig;
2>
adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing that the filterCoefficent k assumes a sample rate equal to 200 ms;

NOTE 1:
If k is set to 0, no layer 3 filtering is applicable.

NOTE 2:
The filtering is performed in the same domain as used for evaluation of reporting criteria or for measurement reporting, i.e., logarithmic filtering for logarithmic measurements.
NOTE 3:
The filter input rate is implementation dependent, to fulfil the performance requirements set in [16]. For further details about the physical layer measurements, see TS 36.133 [16].
In the past RAN2 meeting, the following principle was agreed and captured in [2]:

Layer 3 filter configuration (as signalling to UE) assumes 200ms measurement input rate, and UE shall adapt its Layer 3 filter implementation to the actual input rate, such that the time characteristics (response time) of the filter is maintained.
In the RAN4 specification TS 36.133 [3], the measurement periods are defined for intra, inter frequency and inter- RAT measurements respectively. According to TS 36.331 [1], layer 3 filtering coefficients can be set to each measurement quantity. So layer 3 filtering coefficients would be set to each measurement quantity taking into account the measurement periods defined in TS 36.133 [3] and if the practical measurement period, which is assumed to be the actual frequency of sending measurement results to layer 3, are different from the ones specified, the coefficients should be scaled appropriately as agreed in [2]. However, it should be noted that details of such method depend on the UE implementation and should not be mandated in the 3GPP specifications.

On one hand, the layer 3 filtering coefficients can not be configured separately for without and with DRX configurations in TS 36.331 [1], while the measurement periods are defined separately for no DRX and DRX case in TS 36.133 [3]. The measurement periods for some DRX cycles are quite longer than the ones for non DRX since they are based on five samples of DRX cycles. It implies that the UE should autonomously scale the layer 3 filtering coefficients with taking into account that it is set for non DRX configurations.
Proposal 1: Layer 3 filtering coefficient in DRX state should be scaled comparing the non DRX measurement period with the practical measurement period.
If Proposal 1 is agreeable, we also propose that we should capture this idea into the RAN2 specification TS 36.331 [1] to clarify as well as [2].
Proposal 2: Layer 3 filtering philosophy in DRX state should also be captured in TS 36.331 [1].
Moreover, we could define test cases which implicitly specify such layer 3 filtering philosophy in DRX state. For instance, we define test cases, in which DRX is used and non-zero layer 3 filtering is configured, and verify UE behaviours based on such layer 3 filtering philosophy.
Proposal 3: DRX test cases in which a non-zero layer 3 filtering is configured should be defined to verify UE behaviours based on such layer 3 filtering philosophy in DRX state.
3 Conclusions

In this contribution, we discussed how layer 3 filtering coefficient is handled by the UE when DRX is used. Our proposals are listed in the following:

Proposal 1: Layer 3 filtering coefficient in DRX state should be scaled comparing the non DRX measurement period with the practical measurement period.
Proposal 2: Layer 3 filtering philosophy in DRX state should also be captured in TS 36.331 [1].
Proposal 3: DRX test cases in which a non-zero layer 3 filtering is configured should be defined to verify UE behaviours based on such layer 3 filtering philosophy in DRX state.
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