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Measurement periods

In TS 25.133 section 10 measurement accuracies are specified. Currently there is no information on measurement periods, e.g. what is the minimum performance requirements on measurement periods. At the RRM adhoc meeting in Turin 9-11 February, Tdoc RPA000013 was presented proposing to introduce a “basic measurement period” together with the accuracy for the measurement in section 10. The concept of specifying a basic measurement period for each measurement was accepted by the adhoc.

The purpose of the basic measurement period is to:

· Be a well-defined minimum measurement period for which the accuracy requirements shall be fulfilled for the reported measurements. During the basic measurement period several measurements shall be possible to perform. The requirements on the number of measurement that shall be possible to perform will be defined by test cases and will be dependent on the total amount of parallell measurement the shall be performed.

· Define the minimum interval for periodic reporting of the measurement quantity. Periodic reporting can be made in intervals of the basic measurement period.

· Define the time interval for input values to the higher layer filter, if such filter is agreed in WG2. If higher layer filter is introduced it is required to have a well-defined time interval where values are input to the filter, otherwise the expected output from the filter for different parameter settings will not be defined.

The basic measurement period is specified separately for UE state CELL_DCH, where higher requirements on time is set, and CELL_FACH where slower reporting can be allowed. For Node B the basic measurement period is set to 100ms for all measurements.

Accuracy

In TS 25.133 section 10 measurement accuracies are specified. Currently the required accuracy is missing for some of the measurements. For the UTRAN, accuracies is missing or are incomplete for RSSI and Transmitted carrier power and SIR. For the UE accuracies for UE transmitted power (relative accuracy only) is incomplete. Below proposal of accuracy are made for the UTRAN and UE measurements.

UTRAN: RSSI
As the thermal noise floor is around –108dBm (over 3.84MHz) the lowest level for accuracy requirements is choosen to be –105dBm, e.g. 3dB margin to the noise floor. The upper level is choosen to be –70dBm, which will allows for around 35dB noise rise, which should be sufficient. For levels above –70dBm relaxed accuracy requirement can be set. Therefore accuracy is proposed for the interval –105 to –70 dBm for the UTRAN RSSI measurement. The following accuracies are propsed:
Absolute accuracy: +/- 4 dB for –105 dBm <= RSSI <= -70 dBm
Relative  accuracy: +/- 1.5 dB for –105 dBm <= RSSI <= -70 dBm

UTRAN: Transmitted carrier power
In WG1 the transmitted carrier power is currently defined (TS 25.215) as a relative measurement, e.g, Transmitted carrier power, is the ratio between the total transmitted power on one carrier [W] from one UTRAN access point and the maximum transmission power [W] that is possible to use on the same carrier during the measurement period, where the maximum transmission power is the configured maximum transmission power for the cell.

In the WG4#10 meeting Tdoc R4-(00)0034 was presented proposing accuracy requirements for the transmitted carrier power according to the new definition in WG1. The contribution was decided to be postponed and brought up again at the next WG4-meeting. Some concerns has been raised whether or not the inaccuracies in the analog domain shall be included in the measurement or not.

In WG1 it is currently proposed (Tdoc R1-00-0307) to clarify this in the definition of the Transmitted carrier power measurement as follows:

Transmitted carrier power, is the ratio between the setting of the total transmitted power on one carrier [W] from one UTRAN access point and the maximum transmission power [W] that is possible to use on the same carrier during the measurement period, where the maximum transmission power is the configured maximum transmission power for the cell.

The word "setting" implies that it is the intended power (in the digital domain), not the actual power at the antenna connector. It is proposed to define the accuracy for the Transmitted carrier power measurement as proposed in R4-(00)0034, e.g:
Accuracy: +/- 5% units for 5% <= Transmitted carrier power <=100%.

UTRAN: SIR
Today the absolute accuracy requirement for UTRAN SIR measurement is +-3dB and specified for a SIR between 0 and 10 dB. With SIR as defined by WG1 in TS 25.215 the nominal operating point for the SIR will be around –4 to +4 dB. Therefore it is proposed to change the range for which the accuracy requirement shall be fulfilled. The proposed range is proposed to be changed to –7 to +7 dB e.g., SIR absolute accuracy: +-3dB for –7 <=SIR < +7 dB.

UE: UE transmitted power
At the WG4#10 meeting Tdoc R4-(00)0056 was presented, proposing requirements on relative accuracy for the UE transmitted power. Concerns were raised on the purpose of the measurement, which is clarified below:

· The UE transmitted power can be used for monitoring if the average Tx power is reaching an upper or lower power limit, this upper or lower limit can either be connected to the UE capability or also a max and min set by the network.

· The measurement can be used for network optimisation. For example collecting statistics of the UE transmitted power usage in a cell can give indications of how large amount of the UE in a cell that uses maximum power during a long period of time, e.g. possible to find cells having bad coverage in the planned coverage area.

· Another usage could be to trigger an event report when the UE has reach the maximum power and has no enough power to support the current bit rate. This event report can be used to re-configure the transport channel combination in the UE to adapt to a lower bit rate.

The usefulness of the measurement depends on an appropriate measurement accuracy. For the purposes listed above the requirements on the relative accuracy is important. Considering the relative accuracy requirements for power steps in 25.101, the absolute accuracy would be better in the top range than specified now, when relating the power to the UE maximum output power, as determined by the power class. Therefore we propose to add the relative accuracy requirements as used for power steps in TS 25.101, and make it also applicable for this measurement, e.g:

Relative Accuracy :

P =1dB
+/- 0.5 dB

P=2dB 
+/- 1.0 dB

P =3dB
+/- 1.5 dB

4P
+/- 2 dB

11P +/- 3 dB

16P20 +/- 4 dB

where P is the relative difference to the maximum output power of the UE power class.
Other

The naming of the measurement “CFN-SFN observed time difference” has been changed by WG1 to “SFN-CFN observed time difference” therefore that change is introduced in TS 25.133 section 10.1.10 as well.
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10
Measurements Performance Requirements

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 complete list of measurements is specified in TSG RAN WG2 S25.302 "Services Provided by Physical Layer". The physical layer measurements for FDD are described and defined in TSG RAN WG1 TS25.215 “Physical layer – Measurements (FDD)”. In this section for FDD, per each measurement the relevant requirements on performance in terms of accuracy are reported.

Unless explicitly stated, 

· all measurements shall be reported within the defined requirements in 90% of the cases with 95% confidence, on the confidence level applying for all measurements. 

· Measurement periods is given as a basic measurement period which defines the behaviour of higher layer filtering and periodic reporting. The basic measurement period defines the time period for an input value to the higher layer filter and will also define the minimum time interval for periodic reporting, see TS 25.331. Periodic reporting can be made in multiples of the basic measurement period as described in TS 25.331. 
· Measurement channel 12.2 kbps as per TS25.101

· Single event reporting

10.1
Measurements Performance  for UE

10.1.1 CPICH RSCP

Requirement
Absolute accuracy:

Normal Conditions

+/-6dB for levels below –70dBm;

+/-8dB over the full range

Valid for UTRA carrier RSSI >= -94dBm.

Extreme Conditions

+/-9dB for levels below –70dBm;

+/-11dB over the full range

Valid for UTRA carrier RSSI >= -94dBm.

Relative accuracy:

+-3 dB for intra-frequency
+-6 dB for inter-frequency

Valid when the minimum level > -114 dBm, the difference in signal level < 20 dB and UTRA carrier RSSI>=-94dBm.

Basic measurement period
CELL_DCH
Intra-frequency: 150 ms.
Inter-frequency: 240 ms.

CELL_FACH
Intra-frequency: 600 ms.
Inter-frequency: 960 ms.

10.1.2 RSCP

[Note: there is general assumption that the Pilot Bit Number of DCCH should be equal to 8] 

Requirement
Absolute accuracy:

Normal Conditions

[ ]dB for levels below –70dBm;

[ ]dB over the full range

Valid for UTRA carrier RSSI >= -94dBm.

Extreme Conditions

+/-[]dB for levels below –70dBm;

+/- []dB over the full range

Valid for UTRA carrier RSSI >= -94dBm.

Relative accuracy:

[ ] dB for intra-frequency


Valid when the minimum level > -91-10log10(SF) dBm, the difference in signal level < 20 dB and UTRA carrier RSSI>=-94dBm



10.1.3 SIR

Requirement
Absolute accuracy:

 for []<SIR<[] dB

when UTRA carrier RSSI>=-94dBm.

Basic measurement period
CELL_DCH:
100 ms.

10.1.4 UTRA carrier RSSI

Requirement
Absolute accuracy:

Normal Conditions

+/-4dB for levels below –70dBm
Valid for levels >-94dBm.

Extreme Conditions

+/-7dB for levels below –70dBm
Valid for levels >-94dBm.

Relative accuracy (between measurements on two carriers):

+-5 dB over the full range

Valid when the minimum level > -94 dBm and the difference < 20 dB.

Basic measurement period
CELL_DCH
Intra-frequency: 150 ms.
Inter-frequency: 240 ms.

CELL_FACH
Intra-frequency: 600 ms.
Inter-frequency: 960 ms.

10.1.5 GSM carrier RSSI

Requirement
According to the requirements in GSM 05.08

Basic measurement period
CELL_DCH:
480 ms.

CELL_FACH:
960 ms.

10.1.6 CPICH Ec/No

Requirement
Absolute accuracy (measured on one code):

+/-4dB over the full range when UTRA carrier RSSI>=-94dBm and CPICH RSCP >= -115dBm.

Relative accuracy (between measurements on two codes):

+-3 dB for intra-frequency
+-6 dB for inter-frequency

When UTRA carrier RSSI>=-94dBm and CPICH RSCP >= -114dBm.

Basic measurement period
CELL_DCH
Intra-frequency: 150 ms.
Inter-frequency: 240 ms.

CELL_FACH
Intra-frequency: 600 ms.
Inter-frequency: 960 ms.

10.1.7 Transport channel BLER

Requirement
-

Basic measurement period
CELL_DCH and CELL_FACH:
Length of the TTI for the measured TrCH.

10.1.8 Physical channel BER

Requirement
+/-10% of the absolute Physical channel BER value

10.1.9 UE transmitted power

Requirement
Absolute accuracy:

Normal Conditions

+-9dB for the upper 20dB of the range.

Extreme Conditions

+-12dB for the upper 20dB of the range.

Relative Accuracy :

P =1dB
+/- 0.5 dB

P=2dB 
+/- 1.0 dB

P =3dB
+/- 1.5 dB

4P
+/- 2 dB

11P
+/- 3 dB

16P20
+/- 4 dB

where P is the relative difference to the maximum output power of the UE power class.

Basic measurement period
CELL_DCH and CELL_FACH:
100 ms.

10.1.10 SFN-CFN observed time difference

Requirement
 +/-0.5 chips period

Basic measurement period
CELL_DCH
Intra-frequency: 150 ms.

10.1.11 SFN-SFN observed time difference

Requirement
+/-0.5 chips period for both type 1 and type 2.

Basic measurement period
CELL_DCH
Intra-frequency: 150 ms.

CELL_FACH
Intra-frequency: 600 ms.

10.1.12 UE Rx-Tx time difference

Requirement
+/-1.5 chips period.

Basic measurement period
CELL_DCH:
100 ms.

10.1.13 Observed time difference to GSM cell 

Requirement
+- 20 chips.

Basic measurement period
CELL_DCH:
480 ms.

CELL_FACH:
960 ms.

10.2
Measurements Performance for UTRAN

10.2.1 RSSI

Requirement
Absolute accuracy:

+/- 4 dB for –105 dBm <= RSSI <= -74 dBm

Relative  accuracy:

+/- 1.5 dB for –105 dBm <= RSSI <= -74 dBm

Basic measurement period
100 ms.

10.2.2 SIR

Requirement
Absolute accuracy:

+/- 3dB for -7<SIR<7 dB

when RSSI>=-105dBm.

Basic measurement period
100 ms.

10.2.3 Transmitted carrier power

Requirement




Accuracy:

( 5% units for 5% ( Transmitted carrier power ( 100%

Basic measurement period
100 ms.

10.2.4 Transmitted code power

Requirement
Absolute accuracy:

+-3dB over the full range.

Relative accuracy (relative to the maximum transmit power):

+- 2dB over the full range.

Basic measurement period
100 ms.

10.2.5 Transport channel BLER

Requirement
-

Basic measurement period
Length of the TTI for the measured TrCH.

10.2.6 Physical channel BER

Requirement
+/-10% of the absolute BER value

Basic measurement period
One TTI.

10.2.7 Round trip time

Requirement
+/-0.5 chips period

Basic measurement period
[100] ms.
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