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1 Introduction

At the TSG-RAN ad –hoc meeting 9-11 February 2000, on RRM issues, filtering of measurements was discussed. Tdoc RPA-000010 “Averaging periods for UTRA measurements” from Vodafone AirTouch discussed the reason for averaging, Tdoc RPA-000013 “Principles for UTRAN Measurement specification” discussed the requirement and modeling of filters. A proposed CR on control of filtering Tdoc R2-000096, CR146 has been presented at TSG-RAN WG2#10.

This document explains the model assumed in attached updated version of R2-000096, CR146r1. 

The CR146r1 propose changes to allow for filtering by the UE only, although this document describes a model that also can be used for Node-B.  

2 Discussion

Reason for filtering

In Tdoc RPA-000010 several reasons for filtering is stated.

· “Averaging is necessary to iron out the variations in the measured parameter to ensure that decisions are based on the underlying trend and not instantaneous changes.”

· “It reduces the bandwidth necessary for transferring measurements over the radio interface.”

By specifying a filter it is possible to reduce the variations in measured parameter accuracy at the expense of increased latency for decisions due to different implementations.

It has also been suggested that the network control of  “Hysteresis” and “Time to Trigger” should be enough. Our view is that a network controlled filtering give some extra benefits. 

“Hysteresis” and “Time to trigger” is first of all means to ensure that the probability that a decision taken based on the amplitude and consistency in time for a measurement parameter have a controlled probability to be valid also after the execution of the decision. Where the execution of the decision often means that the measurement conditions have been changed e.g. source cell has become target cell at handover.

A controlled filter will provide the same options to some extent but a filter will also have the unique property that the latency for decision adapts to "how much" the amplitude is above a decision threshold and also for how long. It shall be noted that is typical that the intolerance for decision latency is proportional to "how much" the criteria is fulfilled.

By using an appropriate combination of filter, hysteresis and time to trigger it is possible to fine tune the real time decisions to be optimal in time and amplitude and also get different UE implementations to be consistent.

Why filter model

A topic that have been brought up is that the UE/Node B manufacturers would like the implementation of filtering to be proprietary and only requirements on performance should stated. This would enable each manufacturer to develop measurement sampling and filtering that is optimal in terms of performance, power consumption and signal processing resources.

This is contradictory to the following statement in Tdoc RPA-000010

"It is important to have clear rules on how measurements are attained otherwise this can lead to different implementations for different UE's."

If all the details of a filter implementation would be proprietary the network will not be able to get a consistent behaviour from different nodes when the same averaging parameter is sent to UE/Node B delivered from different manufacturer. To achieve this WG4 have to put requirements on all possible options for channel types and amount of parallel measurements and averaging parameters. 

If not the measurement property of the nodes is well defined the operators need to plan the network for the worst case situation. The worst performing UE/node B of any significant number in a network will actually set the limitations for getting the most traffic capacity out of the investment in infrastructure and cell-planning.

In RPA-000013 and R2-000096 a compromise have been suggested using a model of layer 1 and layer 3 filtering. The model serves several purposes:

· The model defines exactly in what way the filter averaging and latency properties are changed when filter control parameter adjustments are done. The operator can expect all UE/Node B’s to react similar to the same change in the filter control parameter independent of implementation.

· The model makes it possible to set requirements on very few relevant cases in WG4 and then use the model to extrapolate the performance for other cases.

· The model allow details of the layer 1 sampling and filtering to be implemented different for each manufacturer but still make it possible to get the same filter properties on a high level.

Note that only a filter model with accompanying filter control parameters is proposed in R2-000096 not an actual implementation.

Filter model

Below follows a figure and explanation for the filter model proposed in document RPA-000013 and R2-000096.
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Figure 1 Measurement model

A: The physical parameter that is measured, a: The sampled version of the measured parameter.

Note: The model does not state a specific sampling rate or even if the sampling is periodic or not, i.e the sampling could be implemented to be adaptive to the measured parameter. 

B: The filter coefficient controlling the filter as defined by the filter model stated in the specifications, b: The actual parameter or parameters that controls the implemented filter.

C: Event trigger criteria as stated in specification, c: event trigger criteria adapted to the actual implementation.

D: RRC measurement report, d: Internal trigger to create and send measurement report messages

E: Sampling rate used in the filter model, that defines the filter coefficient, e: internal sampling rate that probably is much higher to be able to meet the latency requirements.

F: The evaluation is done after filtering in the proposed model, f: This interface is probably not implemented.

The sampling rate of the filter model is chosen to be equal to the measurement period that defines the latency and accuracy of the measurements. This is not necessary but it is convenient in order to be able to verify the measurement accuracy requirements at the same time as the filter coefficient is defined.

i.e. by setting the filter coefficient to 1 (no filtering on layer 3) the performance of the layer 1 implementation can be tested. 

Note: that it is not even possible to meet the latency requirements on event reporting using the sampling rate as defined by the model the sampling rate is used for the filter model to be able to give the filter control parameter a defined meaning.

This means also that layer 1 implementation has 150 ms of free undefined time to make the best usage of.

3 Proposal

It is proposed that a layer 3 filter is included in the TS 25.331 according to CR146r1.
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There is a need for the network to be able to control the amount of UE layer 3 filtering performed on physical layer measurements prior to event evaluation.

By controlling the measurement filtering on layer 3 with a standardised algorithm the network is able to fine-tune the compromise between amount of reported events (system load) and response time for active set updates (capacity). It is also possible to fine tune the compromise between amount of hysteresis used and amount of averaging filtering performed. The proposed standardised algorithm on layer 3 will also enable the network to get a more consistent event reporting behaviour from UE's with different physical layer measurement implementation moving in different radio propagation conditions.

In 25.133 v2.3.0 the measurement performance requirement stated is valid when a specific measurement period for the physical layer measurement is used. The measurement period is assumed to be defined short enough to allow the measurement period also to be used as defining the layer 3 sampling rate of the physical layer measurements. Note that a defined sampling rate is only needed for defining the filter coefficient and should not be regarded as a implementation requirement.

By specifying a very simple averaging algorithm in 25.331and filter parameter control options in the measurement control message, the network will be given the option to control the layer 3 filtering.

This proposed CR include the changes needed to support a network controlled layer 3 filtering for the UE used only! for event evaluation and measurement reporting. This CR does not! propose the network controlled filtering to be used for controlling cell reselection in idle mode or connected mode etc..
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8.5.7.7
Measurement information elements

8.5.7.7.1
Measurement validity

If the IE "measurement validity" for a given measurement has been assigned to value "release", the UE shall delete the measurement associated with the variable MEASUREMENT IDENTITY after the UE makes a transition to a new state. 

If the IE "measurement validity" for this measurement has been assigned to value "resume", the UE shall save the measurement associated with the variable MEASUREMENT IDENTITY .The IE "UE state" defines the scope of resuming the measurement.

If the "UE state" is defined as 'all states', the UE shall continue the measurement after making a transition to a new state. This scope is assigned only for traffic volume type measurements. 

If the "UE state" is defined as 'all states except CELL_DCH', the UE shall store the measurement to be resumed after a subsequent transition from CELL_DCH state to any of the other states in connected mode. This scope is assigned only for traffic volume type measurements.

If the "UE state" is defined as 'CELL_DCH', the UE shall store the measurement to be resumed after a subsequent transition to CELL_DCH state. After cell re-selection, the UE shall delete an ongoing measurement intra-frequency or inter-frequency and inter-system type measurement associated with the variable MEASUREMENT IDENTITY. Other measurement types shall, however, be continued regardless of cell reselection.
8.5.7.7.2 Filter coefficient

The filtering of measurements according to the formula below shall be performed by the UE before UE event evaluation. The UE shall also filter the measurements reported in the IE "Measured results" or the IE "Measurement results on RACH". The filtering shall not be performed for cell-reselection in connected or idle mode. 
The filtering shall  be performed according to the following formula.


[image: image3.wmf]

 EMBED Equation.3  [image: image4.wmf]n

n

n

M

a

F

a

F

×

+

×

-

=

-

1

)

1

(


The variables in the formula are defined as follows

Fn   is the updated filtered  measurement result

Fn-1   is  the old filtered measurement result

Mn is the latest received measurement result from physical layer measurements, the unit used for Mn is the same unit as  the reported unit in the MEASUREMENT REPORT message.
a = one divided by the parameter received in the IE "Filter coefficient" , a is set as default to 1 (no layer 3 filtering) 

 In order to initialize the averaging filter, F0 is set to M1 when the first measurement result from the physical layer measurement is received.  

The physical layer measurement results are sampled once every measurement period. The accuracy and measurement period for the different physical layer measurements is defined in 3G TS 25.133.
10.2.7.4
Inter-frequency measurement quantity

The quantity the UE shall measure in case of inter-frequency measurement. It also includes the filtering of the measurements.

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

CHOICE mode





>FDD





>>CHOICE reporting criteria





>>>Intra-frequency measurement quantity
M

Enumerated(CPICH Ec/N0, CPICH RSCP,

CPICH SIR, Pathloss, UTRA Carrier RSSI)
Pathloss=Primary CPICH Tx power-CPICH RSCP

CPICH SIR is FFS

>>>Filter coefficient
O

Integer(1..256)  


>>>Measurement quantity for frequency quality estimate
M

Enumerated(

CPICH Ec/N0, CPICH RSCP)


>>>Filter coefficient
O

Integer(1..256)  


>TDD





>>CHOICE reporting criteria





>>>Intra-frequency measurement quantity
M

Enumerated(Primary CCPCH RSCP, Pathloss, UTRA carrier RSSI)
Pathloss=Primary CCPCH Tx power-Primary CCPCH RSCP

>>>Filter coefficient
O

Integer(1..256)  


>>>Measurement quantity for frequency quality estimate


Enumerated(

Primary CCPCH RSCP)


>>>Filter coefficient
O

Integer(1..256)  


CHOICE reporting criteria
Condition under which the given reporting criteria is chosen

Intra-frequency measurement quantity
Used when intra-frequency measurement reporting criteria is used for this measurement

Measurement quantity for frequency quality estimate
Used when inter-frequency measurement reporting criteria is used for this measurement

10.2.7.10
Inter-system measurement quantity 
The quantity the UE shall measure in case of inter-system measurement. It also includes the filtering of the measurements.

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

CHOICE mode





>FDD





>>Measurement quantity for UTRAN quality estimate
M

Enumerated(CPICH Ec/I0, CPICH RSCP)


>>Filter coefficient
O

Integer(1..256)  


>TDD





>>Measurement quantity for UTRAN quality estimate
M

Enumerated(Primary CCPCH RSCP)


>>Filter coefficient
O

Integer(1..256)  


CHOICE system





>GSM





>>Measurement quantity
M

Enumerated(GSM Carrier RSSI, Pathloss)


>>Filter coefficient
O

Integer(1..256)  


>>BSIC verification required
M

Boolean
Note 1

>IS2000





>>TADD Ec/I0
M

Integer(0..63)
Admission criteria for neighbours, see section 2.6.6.2.6 of TIA/EIA/IS-2000.5

>>TCOMP Ec/I0
M

Integer(0..15)
Admission criteria for neighbours, see section 2.6.6.2.5.2 of TIA/EIA/IS-2000.5

>>SOFT SLOPE
O

Integer(0..63)
Admission criteria for neighbours, see section 2.6.6.2.3 and 2.6.6.2.5.2 of TIA/EIA/IS-2000.5

>>ADD_INTERCEPT
O

Integer(0..63)
Admission criteria for neighbours, see section 2.6.6.2.5.2 of TIA/EIA/IS-2000.5

NOTE 1
The possibility to use this IE is dependant on comments from SMG2.

Also, this IE must be set to "true" if IE "Observed time difference to GSM cell" in IE "Inter-system measurement reporting quantity "is set to "true".

CHOICE system 
Condition under which the given system is chosen

GSM
Used when the system being measured is a GSM system

10.2.7.15
Intra-frequency measurement quantity

The quantity the UE shall measure in case of intra-frequency measurement. It also includes the filtering of the measurements.

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

CHOICE mode





>FDD





>>Measurement quantity
M

Enumerated(CPICH Ec/N0, CPICH RSCP, CPICH SIR, Pathloss) 
Pathloss=Primary CPICH Tx power-CPICH RSCP

Note 1

>>Filter coefficient
O

Integer(1..256)  


>TDD





>>Measurement quantity
M

Enumerated(Primary CCPCH RSCP, Pathloss, Timeslot ISCP)
Pathloss=Primary CCPCH Tx power-Primary CCPCH RSCP

>>Filter coefficient
O

Integer(1..256)  


NOTE:
If CPICH SIR can be used has not been concluded in WG4

10.2.7.39
Traffic volume measurement quantity
Contains the measurement quantity information for a traffic volume measurement.
Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Measurement quantity
M

Enumerated(RLC buffer payload, Average RLC buffer payload, Variance of RLC buffer payload)


Filter coefficient
O

Integer(1..256)  


10.2.7.42
UE internal measurement quantity

The quantity the UE shall measure in case of UE internal measurement. 

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Measurement quantity
M

Enumerated(UE Transmitted Power, UTRA Carrier RSSI)


Filter coefficient
O

Integer(1..256)  
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