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1.
Identification of the problem

UTRAN RSSI measurement is defined in WG1 specification 25.215 v.3.1.1 in section 5.2.1.  The measurement quantity is defined as "the wide-band received power within the UTRAN uplink carrier channel bandwidth in an UTRAN access point".  Reference point is defined to be the antenna connector.

WG4 should define measurement accuracy requirement in 25.133.  Accuracy requirement greatly depends on the purpose of the measurement.  Implementation limit depends on the nature of the measurement (absolute vs. relative).  As this information has not been available to WG4, it has not been able to set the requirement.

To reach common understanding between WGs and to finalise the accuracy requirement in WG4, the following items should be clarified:

1. Measurement Purpose

Defines what the measurement is initially planned to be used for.  It is essential to agree on the purpose of the measurement before the following items can be defined.

2. Absolute measurement vs. relative measurement

In absolute measurement the absolute value of received wide-band power (in dBm) is measured; the accuracy of the absolute value (in dBm) is important.

In relative measurement the changes in received wide-band power (in dB) is measured; the accuracy of the measured change and/or smallest detected change is important.

3. Reporting Range

Reporting range defines the range of values defined for messaging.  Reporting range should cover all values that may be used in UTRAN taking into account macro, micro and pico scenarios.  However, it is not required that measurement range of all base station (types) cover the whole reporting range.

4. Measurement Range

Measurement Range to be supported by base station (type).  Measurement range may cover only part of Reporting Range.  Measurement Range may be different for each base station type and/or deployment scenario.  (Note: Measurement Range should be left for WG4 to decide; it is mentioned here to highlight the difference between Reporting Range and Measurement Range)
5. Resolution

Defines the resolution (or step size) used in measurement reporting. Defined resolution should not degrade measurement reporting accuracy.

2.
Status of the standard and of the work in WGs 

2.1
Measurement purpose

Measurement purpose is not defined in any TS.  However, it assumed in rest of the document that RRM algorithms like Congestion Control and Admission Control will use this measurement.

2.2
Absolute measurement vs. relative measurement

Not defined in any TS.

2.3
Reporting range

In 25.433 UTRAN Iub Interface NBAP Signalling v.3.0.0 it is defined to be Enumerated(-30..-100).

In 25.215 Physical layer – Measurements (FDD) v.3.1.1 it is defined to be [-105, ..., -74] dBm.

2.4
Resolution

In 25.433 UTRAN Iub Interface NBAP Signalling v.3.0.0 step size is 0.1.

In 25.215 Physical layer – Measurements (FDD) v.3.1.1 step size is 0.5dB.

3. Proposal 

3.1 Measurement purpose

It is assumed that the measurement is done for RRM, mainly for Load Control and Admission Control.  For these algorithms it is essential to know the noise rise i.e. the changes in wide band power.  In some cases (manufacturer/algorithm dependent) it might be useful to know also the absolute power level.

3.2 Absolute measurement vs. relative measurement

If implementation constraints are taken into account, it becomes obvious that RRM can not be based only on absolute measurement: accuracy of (4dB can be expected when measured from BS antenna connector.  Unknown and changing losses and gains before receiver antenna port only add to the measurement error.  For example, if MHAs are used, error might be in the order of (6dB.

Fortunately, changes in wide band power can be tracked to a fraction of dB.  This enables close tracking of uplink load.

Receiver AGC and similar function will set certain dynamic range over which linear measurement can be achieved.  Linear range should be large enough to cover uplink loading from empty cell to overload case. This has to be taken into account when setting the measurement accuracy requirement and conformance test procedure, but should be left for WG4 to consider.  

Both measurements can be supported by one IE at the same time, providing the resolution is high enough.  Absolute values are reported to the RNC, which can determine relative measurement values by comparing reported absolute value to previously reported absolute values.

Proposal: focus is set on the relative measurement but include also absolute measurement with relaxed accuracy requirement.

3.3 Reporting range

Reporting range should cover at least power levels from thermal noise floor to worst case values expected in pico scenarios.  

Thermal noise floor at 3.84MHz is –108dBm.  

In cases where WCDMA can be operated at thermal noise floor current lower limit in NBAP specification (-100dBm) can not distinguish empty cell (-108dbm) from fully loaded cell (e.g. –108dBm + 8dB = -100dBm).

If reference point for measurement is defined to be BS antenna connector, receiver noise figure should not be added to thermal noise floor, as was the bases for definition in 25.215 v.3.1.1.  By excluding NF different BS implementations have same lower limit for reporting range.  

Lower limit should extend below the thermal noise floor by at least the measurement error margin.  This is necessary to guarantee that BS is able to report the lowest value it is able to measure.  For example, if absolute accuracy requirement for measurement is (4dB, lower limit should be at –112dBm.  

It should be noted that verification (conformance testing) of measurement accuracy very close to thermal noise floor might prove to be difficult (should be left for WG4 to consider).  

Proposal: lower limit for reporting range: -112dBm.

Upper limit defined in 25.215 is probably sufficient for macro scenarios.  Micro and pico scenarios are more difficult to analyze at this point.  However, one theoretical worst case pico scenario is when one UE is transmitting at its minimum power at minimum coupling loss to the BS: 

-44dBm – 53dB – margin = -74dBm.  

This is already at the upper limit for reporting in 25.215.  Upper limit should be extended so that future applications are not compromised.

Proposal: upper limit for reporting range: -50dBm.

3.4
Resolution

Accuracy requirement for relative measurement over limited dynamic range might be e.g. (0.3dB (note: accuracy requirement should be left for WG4 to decide).  In such case the reporting tolerance defined in 25.215 (0.5dB) will degrade the accuracy of relative values determined by RNC

Proposal: to use the resolution defined in 25.433: 0.1dB.

4.
List of affected groups/specifications

At least the following specifications should be reviewed and updated according to Ad Hoc decision:

· 25.215 in WG1

· 25.302 in WG2

· 25.433 in WG3

· 25.133 in WG4

· 25.141 in WG4










