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1. Introduction

In this document accuracy requirements for Radio Resource Management measurements specified in TS 25.133 are proposed. The accuracies given in this document is based on Tdoc TSGR4(99)rrm12 and the discussions in RAN WG4 AH on Radio Resource Management in Helsinki on 18.-19.November 1999.

The tables below are based on the measurements listed in TS 25.302 and TS 25.215 v3.0.0.

In the text proposal it is proposed to remove the definitions field for each measurement since the measurements are defined in the WG1 specification TS 25.215 and it will be difficult and unnecessary to keep the definitions in 25.133 up to date when WG1 decides to modify the definitions.

We also propose to add a general statement on the confidence level applying for all measurements. 

UE Measurements:

Measurement name
Proposed requirement for TS 25.133
Comment


CPICH RSCP


Absolute accuracy:

Normal Conditions

+/-4dB for levels below –70dBm;

+/-6dB over the full range

Valid for UTRA carrier RSSI >= -95dBm.

Extreme Conditions

+/-7dB for levels below –70dBm;

+/-9dB over the full range

Valid for UTRA carrier RSSI >= -95dBm.

Relative accuracy:

+-2 dB for intra-frequency
+-6 dB for inter-frequency

Valid when the minimum level > -115 dBm, the difference in signal level < 20 dB and UTRA carrier RSSI>=-95dBm.
The absolute accuracy of RSCP will be dependent on the level of the total received power (UTRA carrier RSSI). If UTRA carrier RSSI is significantly above the thermal noise floor better accuracy can be achieved. A reasonable breakpoint is set to UTRA carrier RSSI=-95dBm.

RSCP
Absolute accuracy:

Normal Conditions

+/-4dB for levels below –70dBm;

+/-6dB over the full range

Valid for UTRA carrier RSSI >= -95dBm.

Extreme Conditions

+/-7dB for levels below –70dBm;

+/-9dB over the full range

Valid for UTRA carrier RSSI >= -95dBm.

Relative accuracy:

+-2 dB for intra-frequency
+-6 dB for inter-frequency

Valid when the minimum level > -91-10log10(SF) dBm, the difference in signal level < 20 dB and UTRA carrier RSSI>=-95dBm.
Lower range should be -94-10log10(SF/2)=

-91-10log10(SF)

Thereby SF=256 becomes -115dBm



SIR
Absolute accuracy:

+/- 3dB for 0<SIR<10 dB

when UTRA carrier RSSI>=-95dBm.


UTRA carrier RSSI
Absolute accuracy:

Normal Conditions

+/-4dB for levels below –70dBm
+/-6dB over the full range

Valid for levels >-95dBm.

Extreme Conditions

+/-7dB for levels below –70dBm
+/-9dB over the full range

Valid for levels >-95dBm.

Relative accuracy (between measurements on two carriers):

+-4 dB over the full range

Valid when the minimum level > -95 dBm and the difference < 20 dB.
The accuracy of the UTRA carrier RSSI is highly dependent on the margin to the thermal noise floor. A 9dB noise figure is assumed for the UE which gives a thermal noise floor of –99dBm. To get reasonable accuracy UTRA carrier RSSI is only required to measure levels >= -95dBm.

GSM carrier RSSI
According to GSM 05.08 
Already specified in GSM 05.08

CPICH Ec/No
Absolute accuracy (measured on one code):

+/-3dB over the full range when UTRA carrier RSSI>=-95dBm 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>=-95dBm and CPICH RSCP >= -115dBm.
The Ec/No is a relative measure and therefore the accuracy of the estimate of Ec/No on one code will be better than for example the RSCP.


The lower limit for CPICH RSCP is –115 dBm and for UTRA carrier RSSI –95dBm. This will support Ec/No –20dB at the lowest limit, e.g. Ec/No(min) = CPICH RSCP (min) – UTRA carrier RSSI (min) = -115 - (-95) = -20 dB.

Transport channel BLER
+/-10% of the absolute BLER value


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


UE transmitted power
Absolute accuracy:

Normal Conditions

+-6dB for the upper 20dB of the range.

Extreme Conditions

+-9dB 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

21P

+/- 6 dB

where P is the relative difference to the limit.
According to R4#9(99)785 Report of TS 25.123 and TS 25.133 Drafting Session – Version 1 – 

Extended to normal and extreme conditions and relative accuracy’s.

CFN-SFN observed time difference
+/-0.5 chips period
Same as for SFN-SFN observed time difference

SFN-SFN observed time difference (type 1 and type 2)
+/-0.5 chips period
The basically available accuracy of +/- 0.5 chips after sampling can only be increased by oversampling, which is dependent on the specific implementation. When synchronised with the carrier (UTRAN as well as GSM) the accuracy of the measured time differences is even less, because the receiver is tracking the carrier. So the proposed minimum accuracy requirement due to implementation is the duration of  +/-0.5 chip.

UE Rx-Tx time difference
+/-0.5 chips period
Same as for SFN-SFN observed time difference

Observed time difference to GSM cell
+- 10 chips
A quantisation step of approx. 0.1 GSM slot is assumed to be feasible, therefore a low requirement on accuracy is set.

UTRAN Measurements:

Measurement name
Proposed requirement for TS 25.133
Comment


RSSI
Absolute accuracy:

+/-4dB over the full range.
The minimum level is assumed to –105dBm. From an implementation point of view a requirement better than +-4dB is not feasable.

SIR
Absolute accuracy:

+/- 3dB for 0<SIR<10 dB

when RSSI>=-105dBm.


Transmitted carrier power
Absolute accuracy:

+-3dB over the full range.

Relative accuracy (relative to the maximum transmit power):

+- 2dB over the full range.


Transmitted code power
Absolute accuracy:

+-3dB over the full range.

Relative accuracy (relative to the maximum transmit power):

+- 2dB over the full range.


Transport channel BLER
RNC internal as CRC results are always sent to the SRNC (TS 25.427).


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


Round trip time
+/-0.5 chips period
Same as for UE Rx-Tx time difference.

Text proposal for 25.133

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.
10.1
Measurements Performance  for UE

10.1.1 






10.1.2 CPICH RSCP




Requirement
Absolute accuracy:

Normal Conditions

+/-4dB for levels below –70dBm;

+/-6dB over the full range

Valid for UTRA carrier RSSI >= -95dBm.

Extreme Conditions

+/-7dB for levels below –70dBm;

+/-9dB over the full range

Valid for UTRA carrier RSSI >= -95dBm.

Relative accuracy:

+-2 dB for intra-frequency
+-6 dB for inter-frequency

Valid when the minimum level > -115 dBm, the difference in signal level < 20 dB and UTRA carrier RSSI>=-95dBm.

10.1.3 RSCP

[Editor’s Note: in accordance to RP-99564, while this measurement is agreed in TS 25.215 is not considered yet in TS 25.302; this measurement is here reported for consistency with TDD mode since during WG4#8 it was decided to consider this measurement for TDD]




Requirement
Absolute accuracy:

Normal Conditions

+/-4dB for levels below –70dBm;

+/-6dB over the full range

Valid for UTRA carrier RSSI >= -95dBm.

Extreme Conditions

+/-7dB for levels below –70dBm;

+/-9dB over the full range

Valid for UTRA carrier RSSI >= -95dBm.

Relative accuracy:

+-2 dB for intra-frequency
+-6 dB for inter-frequency

Valid when the minimum level > -115 dBm, the difference in signal level < 20 dB and UTRA carrier RSSI>=-95dBm.

10.1.4 




10.1.5 SIR




Requirement
Absolute accuracy:

+/- 3dB for 0<SIR<10 dB

when UTRA carrier RSSI>=-95dBm.

10.1.6 UTRA carrier RSSI




Requirement
Absolute accuracy:

Normal Conditions

+/-4dB for levels below –70dBm
+/-6dB over the full range

Valid for levels >-95dBm.

Extreme Conditions

+/-7dB for levels below –70dBm
+/-9dB over the full range

Valid for levels >-95dBm.

Relative accuracy (between measurements on two carriers):

+-4 dB over the full range

Valid when the minimum level > -95 dBm and the difference < 20 dB.

10.1.7 GSM carrier RSSI




Requirement
According to the requirements in GSM 05.08

10.1.8 CPICH Ec/No




Requirement
Absolute accuracy (measured on one code):

+/-3dB over the full range when UTRA carrier RSSI>=-95dBm 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>=-95dBm and CPICH RSCP >= -115dBm.

10.1.9 Transport channel BLER




Requirement
+/-10% of the absolute Transport channel BLER value

10.1.10 Physical channel BER




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

10.1.11 UE transmitted power




Requirement
Absolute accuracy:

Normal Conditions

+-6dB for the upper 20dB of the range.

Extreme Conditions

+-9dB 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

21P

+/- 6 dB

where P is the relative difference to the limit

10.1.12 CFN-SFN observed time difference












Requirement
 +/-0.5 chips period

10.1.13 SFN-SFN observed time difference




















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

10.1.14 UE Rx-Tx time difference





Requirement
+/-0.5 chips period.

10.1.15 Observed time difference to GSM cell 




Requirement
+- 10 chips.

10.2
Measurements Performance for UTRAN

10.2.1 RSSI




Requirement
Absolute accuracy:

+/-4dB over the full range.

10.2.2 SIR




Requirement
Absolute accuracy:

+/- 3dB for 0<SIR<10 dB

when RSSI>=-105dBm.

10.2.3 Transmitted carrier power




Requirement
Absolute accuracy:

+-3dB over the full range.

Relative accuracy (relative to the maximum transmit power):

+- 2dB over the full range.

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.

10.2.5 Transport channel BLER




Requirement
-

10.2.6 Physical channel BER




Requirement
+/-10% of the absolute BER value

10.2.7 Round trip time

Requirement
+/-0.5 chips period

