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25.302 specifies the model of physical layer measurements in the UE, and consists of an implementation dependent layer 1 filter, a standardised layer 3 filter, and event evaluation. The parameters used by the UE to configure the layer 3 filter and the event evaluation are given in a Measurement Control message as defined in 25.331.

However, neither specification clearly states how many different layer 3 filters (with different filter coefficients) the UE should support for each measurement type (i.e. intra-frequency, inter-frequency, inter-RAT) and for each measurement quantity (i.e. CPICH Ec/Io, CPICH RSCP, pathloss, etc). 

The RRC signalling in 25.331 allows complete flexibility and allows each Measurement Control message to configure a different value of the filter coefficient. For example, it would be possible for the network to configure one measurement of CPICH Ec/Io filtered with a filter coefficient of 2 and evaluated with event 1A, and configure a second measurement of CPICH Ec/Io filtered with a filter coefficient of 5 and evaluated with event 1B. In the extreme, for intra-frequency measurements, this could require the UE to support up to 8 different filters with different filter coefficients for each of 32 cells (the value 8 is the number of intra-frequency measurements to be supported by the UE as specified in 25.133). 

If the UE has to support this number of different filters it has a significant impact on the memory requirements in the UE. Furthermore, from the network perspective it seems unlikely that the network will want to use this many different values of the filter coefficient. Therefore, it is proposed to limit the number of different layer 3 filter coefficients that the UE is required to support to one per measurement type and per measurement quantity.
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9.1
Model of physical layer measurements

This subclause describes a model for how the physical layer measurements are performed. This model applies both to the UE and Node B measurements.

The measurement model for physical layer measurements is represented in the figure 7.
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Figure 7: Measurement model

The model is described below:

-
A: measurements (samples) internal to the physical layer in support to the measurements to be provided to higher layers;

-
Layer 1 filtering: internal layer 1 filtering of the inputs measured at point A. Exact filtering is implementation dependant. How the measurements are actually executed in the physical layer by an implementation (inputs A and Layer 1 filtering) in not constrained by the standard i.e. the model does not state a specific sampling rate or even if the sampling is periodic or not. What the standard specifies is the performance objective and reporting rate at point B in the model. The performance objectives for the physical layer measurements are specified in [9] and [10];

-
B: A measurement reported by layer 1 after layer 1 filtering. The reporting rate at point B is defined by the standard and is measurement type specific. It is chosen to be equal to the measurement period over which performance objectives are defined in [9] and [10]. As a consequence, by setting the layer 3 filtering to "no filtering", the performance of the layer 1 implementation can be tested. This means that the physical layer can organise its internal measurements between these reporting at point B to meet the performance requirements;

-
Layer 3 filtering: Filtering performed on the measurements provided at point B. The Layer 3 filters are standardised and the configuration of the layer 3 filters is provided by RRC signalling (UE measurements) or NBAP signalling (Node B measurements). In the UE, there is only one layer 3 filter for each measurement quantity, per measurement type;

-
C: A measurement after processing in the layer 3 filter. The reporting rate is identical to the reporting rate at point B and is therefore also measurement type specific. Although this is not shown in the figure, one measurement can be used by a multiplicity of evaluation of reporting criteria;

-
Evaluation of reporting criteria: This checks whether actual measurement reporting is necessary at point D i.e. whether a message need to be sent to higher layers on the radio interface or Iub interface. The evaluation can be based on more than one flow of measurements at reference point C e.g. to compare between different measurements. This is illustrated by input C, C', etc. The UE shall evaluate the reporting criteria at least every time a new measurement result is reported at point C, C' etc. The reporting criteria are standardised and the configuration is provided by RRC signalling (UE measurements) or NBAP signalling (Node B measurements). Examples are periodic reporting and event based reporting. In case periodical reporting is in use and if the reporting interval is different from the filtering period defined by the layer 3 filter, the last measurement result filtered by the L3 filter shall be used as the value of the reported result. In case event triggered reporting is in use and the reporting criteria is fulfilled, the last measurement result filtered by the L3 filter shall be used as the value for reporting criteria evaluation and as the value of the reported result. This applies also for any additional measurements that shall be reported as a consequence of the event;
-
D: a measurement report information (message) sent on the radio or Iub interface.
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