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The measurement model sets the requirement on the behaviour of the
measurement elaboration and reporting performed by L1 as well as filtering
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9 Measurements provided by the physical layer

One of the key services provided by the physical layer is the measurement of various quantities,
which are used to trigger or perform a multitude of functions. Both the UE and the UTRAN are
required to perform avariety of measurements. The standard will not specify the method to perform
these measurements or stipulate that the list of measurements provided in this clause must all be
performed. While some of the measurements are critical to the functioning of the network and are
mandatory for delivering the basic functionality (e.g., handover measurements, power control
measurements), others may be used by the network operators in optimising the network (e.g., radio
environment).

M easurements may be made periodically and reported to the upper layers or may be event-triggered
(e.g., primary CCPCH becomes better than the previous best primary CCPCH). Another reporting
strategy may combine the event triggered and the periodical approach (e.g. falling of link quality
below a certain threshold initiates periodical reporting). The measurements are tightly coupled with
the service primitives in that the primitives parameters may constitute some of the measurements.
The list and frequency of measurements, which the physical layer reportsto higher layers, is
described in this clause. The detailed definition of measurement control and abilitiesis contained in
[6] for FDD and [11] for TDD. The measurement performance requirements together with
accuracy, range and mapping is specified in [9] for TDD and in [10] for FDD.

The measurement quantities measured by the physical layer shall be such that the following
principles are applied:

- for handover measurements, the decoding of parameters on the BCCH logical channel of
monitored neighbouring cells, should not, in general, be needed for calculating the
measurement result. If thereis aneed to adjust the measurement result with parameters
broadcast on the PCCPCH, these parameters shall be provided by the UTRAN in inband
measurement control messages. There may be some exceptionsto thisrule;

EXAMPLE:
It may be necessary to decode the SFN of the measured neighbouring cell for time difference
measurements.

- inidle mode or in RRC connected mode using common Transport Channels, the UE shall be
able to monitor cellsfor cell reselection, without being required to frequently decode
parameters on the BCCH logical channel of the monitored neighbouring cells. The decoding
frequency of these parameters, set by the cell reselection algorithm, should be such that UE
standby times are not significantly decreased.

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.- This model sets the requirement on the
behaviour of the measurement elaboration and reporting performed by L1 aswell asfiltering
controlled by higher layers. It is not meant to be a requirement for implementation as long as the
performance requirementsin [9] and [10] are fulfilled.

The measurement model for physical layer measurementsis 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 measurementsto be
provided to higher layers,

Layer 1filtering: interna layer 1 filtering of the inputs measured at point A. Exact filtering
isimplementation 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 specifiesin [9] and [10] is the performance objective and measurement

period and-repertingrate-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 Iayer 1 after Iayer 1 fllterlng Ihe%epeﬁmg#ateakpewm&ls

Layer 3filtering: Filtering performed on the measurements provided at point B. The
behaviour of the Layer 3 filters are standardised and the configuration of the layer 3 filtersis
provided by RRC signalling (UE measurements) or NBAP signalling (Node B
measurements); Each filtered result at point C shall correspond to a Layer 3 filtering
performed using a reporting period equal to one measurement period at point B.;

C: A measurement after processing in the layer 3 filter. The reporting rate isidentical to the
reporting rate at point B and is therefore also measurement type specific. Although thisis not
shown in the figure, one measurement can be used by amultiplicity of evaluation of reporting
criterig;

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 lub interface. The evaluation can be based on more than one flow of
measurements at reference point C e.g. to compare between different measurements. Thisis
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 isin 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 isin use and the reporting
criteriais 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 aso
for any additional measurements that shall be reported as a consequence of the event;

D: ameasurement report information (message) sent on the radio or lub interface.
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9 Measurements provided by the physical layer

One of the key services provided by the physical layer is the measurement of various quantities,
which are used to trigger or perform a multitude of functions. Both the UE and the UTRAN are
required to perform avariety of measurements. The standard will not specify the method to perform
these measurements or stipulate that the list of measurements provided in this clause must all be
performed. While some of the measurements are critical to the functioning of the network and are
mandatory for delivering the basic functionality (e.g., handover measurements, power control
measurements), others may be used by the network operators in optimising the network (e.g., radio
environment).

M easurements may be made periodically and reported to the upper layers or may be event-triggered
(e.g., primary CCPCH becomes better than the previous best primary CCPCH). Another reporting
strategy may combine the event triggered and the periodical approach (e.g. falling of link quality
below a certain threshold initiates periodical reporting). The measurements are tightly coupled with
the service primitives in that the primitives parameters may constitute some of the measurements.
The list and frequency of measurements, which the physical layer reportsto higher layers, is
described in this clause. The detailed definition of measurement control and abilitiesis contained in
[6] for FDD and [11] for TDD. The measurement performance requirements together with
accuracy, range and mapping is specified in [9] for TDD and in [10] for FDD.

The measurement quantities measured by the physical layer shall be such that the following
principles are applied:

- for handover measurements, the decoding of parameters on the BCCH logical channel of
monitored neighbouring cells, should not, in general, be needed for calculating the
measurement result. If thereis aneed to adjust the measurement result with parameters
broadcast on the PCCPCH, these parameters shall be provided by the UTRAN in inband
measurement control messages. There may be some exceptionsto thisrule;

EXAMPLE:
It may be necessary to decode the SFN of the measured neighbouring cell for time difference
measurements.

- inidle mode or in RRC connected mode using common Transport Channels, the UE shall be
able to monitor cellsfor cell reselection, without being required to frequently decode
parameters on the BCCH logical channel of the monitored neighbouring cells. The decoding
frequency of these parameters, set by the cell reselection algorithm, should be such that UE
standby times are not significantly decreased.

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.- This model sets the requirement on the
behaviour of the measurement elaboration and reporting performed by L1 aswell asfiltering
controlled by higher layers. It is not meant to be a requirement for implementation as long as the
performance requirementsin [9] and [10] are fulfilled.

The measurement model for physical layer measurementsis 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 measurementsto be
provided to higher layers,

Layer 1filtering: interna layer 1 filtering of the inputs measured at point A. Exact filtering
isimplementation 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 specifiesin [9] and [10] is the performance objective and measurement

period and-repertingrate-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 Iayer 1 after Iayer 1 fllterlng Ihe%epeﬁmg#ateakpewm&ls

Layer 3filtering: Filtering performed on the measurements provided at point B. The
behaviour of the Layer 3 filters are standardised and the configuration of the layer 3 filtersis
provided by RRC signalling (UE measurements) or NBAP signalling (Node B
measurements); Each filtered result at point C shall correspond to a Layer 3 filtering
performed using a reporting period equal to one measurement period at point B.;

C: A measurement after processing in the layer 3 filter. The reporting rate isidentical to the
reporting rate at point B and is therefore also measurement type specific. Although thisis not
shown in the figure, one measurement can be used by amultiplicity of evaluation of reporting
criterig;

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 lub interface. The evaluation can be based on more than one flow of
measurements at reference point C e.g. to compare between different measurements. Thisis
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 isin 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 isin use and the reporting
criteriaisfulfilled, 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 aso
for any additional measurements that shall be reported as a consequence of the event;

D: ameasurement report information (message) sent on the radio or lub interface.
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9 Measurements provided by the physical layer

One of the key services provided by the physical layer is the measurement of various quantities,
which are used to trigger or perform a multitude of functions. Both the UE and the UTRAN are
required to perform a variety of measurements. The standard will not specify the method to perform
these measurements or stipulate that the list of measurements provided in this clause must all be
performed. While some of the measurements are critical to the functioning of the network and are
mandatory for delivering the basic functionality (e.g., handover measurements, power control
measurements), others may be used by the network operators in optimising the network (e.g., radio
environment).

M easurements may be made periodically and reported to the upper layers or may be event-triggered
(e.g., primary CCPCH becomes better than the previous best primary CCPCH). Another reporting
strategy may combine the event triggered and the periodical approach (e.g. falling of link quality
below a certain threshold initiates periodical reporting). The measurements are tightly coupled with
the service primitives in that the primitives parameters may constitute some of the measurements.
The list and frequency of measurements, which the physical layer reportsto higher layers, is
described in this clause. The detailed definition of measurement control and abilitiesis contained in
[6] for FDD and [11] for TDD. The measurement performance requirements together with accuracy,
range and mapping is specified in [9] for TDD and in [10] for FDD.

The measurement quantities measured by the physical layer shall be such that the following
principles are applied:

- for handover measurements, the decoding of parameters on the BCCH logical channel of
monitored neighbouring cells, should not, in general, be needed for calculating the
measurement result. If there is a need to adjust the measurement result with parameters
broadcast on the PCCPCH, these parameters shall be provided by the UTRAN in inband
measurement control messages. There may be some exceptionsto thisrule;

EXAMPLE:
It may be necessary to decode the SFN of the measured neighbouring cell for time difference
measurements.

- inidle mode or in RRC connected mode using common Transport Channels, the UE shall be
able to monitor cells for cell reselection, without being required to frequently decode
parameters on the BCCH logical channel of the monitored neighbouring cells. The decoding
frequency of these parameters, set by the cell reselection algorithm, should be such that UE
standby times are not significantly decreased.

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.- This model sets the requirement on the
behaviour of the measurement elaboration and reporting performed by L1 as well asfiltering
controlled by higher layers. It is not meant to be a requirement for implementation as long as the
performance requirementsin [9] and [10] are fulfilled.

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) interna to the physical layer in support to the measurements to be
provided to higher layers;

- Layer 1filtering: 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 specifiesin [9] and [10] is the performance objective and measurement
period and-repertingrate-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 Iayer 1 after Iayer 1 frlterrng Iherepertmgrateappem%rs

measuremenppenedever—whrehThe reporting rate at poi nt B shaII be suffrcr ent to meet the
performance obJectlvee are defi ned in [9] and [10] Aseeensequenee—bysettmgrhaayer%

- Layer 3filtering: Filtering performed on the measurements provided at point B. The
behaviour of the Layer 3 filters are standardised and the configuration of the layer 3 filtersis
provided by RRC signalling (UE measurements) or NBAP signalling (Node B
measurements); Each filtered result at point C shall correspond to a Layer 3 filtering
performed using a reporting period equal to one measurement period at point B.;

- C: A measurement after processing in the layer 3 filter. The reporting rate isidentical to the
reporting rate at point B and is therefore also measurement type specific. Although thisis 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 lub interface. The evaluation can be based on more than one flow of
measurements at reference point C e.g. to compare between different measurements. Thisis
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 isin 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 isin use and the reporting
criteriaisfulfilled, 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 aso
for any additional measurements that shall be reported as a consequence of the event;
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- D: ameasurement report information (message) sent on the radio or lub interface.
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