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11
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 TDD are described and defined in TSG RAN WG1 TS25.225 “Physical layer – Measurements (TDD)”. In this section for TDD, per each measurement the relevant requirements on performance in terms of accuracy are reported.
All measurements in this section are defined using the 12.2kbps reference channel.
Unless explicitly stated, all measurements shall be reported within the defined requirements in 90% of the cases with 95% confidence.
11.1
Measurements Performance for UE

11.1.1 P-CCPCH RSCP

Definition
Received Signal Code Power, the received power on P-CCPCH of own or neighbour cell after despreading. The reference point for the RSCP is the antenna connector at the UE.

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

11.1.2 CPICH RSCP

Definition
Received Signal Code Power, the received power on the CPICH code after despreading. The reference point for the RSCP is the antenna connector at the UE.

Requirement
Absolute accuracy:

Normal Conditions

+/-6dB for levels below –70dBm;

+/-8dB over the full range

Valid for UTRA carrier RSSI >= -95dBm.

Extreme Conditions

+/-9dB for levels below –70dBm;

+/-11dB over the full range

Valid for UTRA carrier RSSI >= -95dBm.

Relative accuracy:

+-12 dB for intra-frequency
+-8 dB for inter-frequency
Valid when the minimum level > -115 dBm, the difference in signal level < 20 dB and UTRA carrier RSSI>=-95dBm.

11.1.3 RSCP

Definition
Received Signal Code Power, the received power on the code of a specified DPCH or PDSCH after despreading. The reference point for the RSCP is the antenna connector at the UE.

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


11.1.4 Timeslot ISCP

Definition
Interference Signal Code Power, the interference on the received signal in a specified timeslot after despreading. Only the non-orthogonal part of the interference is included in the measurement. The reference point for the ISCP is the antenna connector at the UE.

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

11.1.5 UTRA carrier RSSI

Definition
Received Signal Strength Indicator, the wide-band received power within the relevant channel bandwidth in a specified timeslot. Measurement shall be performed on a UTRAN DL carrier. The reference point for the RSSI is the antenna connector at the UE.

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.

11.1.6 GSM carrier RSSI

Definition
Received Signal Strength Indicator, the wide-band received power within the relevant channel bandwidth in a specified timeslot. Measurement shall be performed on a GSM BCCH carrier. The reference point for the RSSI is the antenna connector at the UE.

Requirement
According to the definition of RXLEV in GSM 05.08.

11.1.7 SIR

Definition
Signal to Interference Ratio, defined as the RSCP of a DPCH or PDSCH divided by ISCP of the same timeslot. The reference point for the SIR is the antenna connector of the UE.

Requirement


11.1.8 CPICH Ec/No

Definition
The received energy per chip divided by the power density in the band. The Ec/No is identical to RSCP/RSSI. The reference point for Ec/No is the antenna connector at the UE.

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.

11.1.9 Physical channel BER

Definition
The physical channel BER is an estimation of the average bit error rate (BER) before channel decoding of the data.

Requirement


11.1.10 Transport channel BLER

Definition
Estimation of the transport channel block error rate (BLER). The BLER estimation shall be based on evaluating the CRC on each transport block.

Requirement


11.1.11 UE transmitted power

Definition
The total UE transmitted power on one carrier measured in a timeslot. The reference point for the UE transmitted power shall be the UE antenna connector.

Requirement
Absolute accuracy:

Normal Conditions

+-9dB over the full range.

Extreme Conditions

+-12dB over the full range.

11.1.12 SFN-SFN observed time difference

Definition

SFN-SFN observed time difference is the time difference of the reception times of frames from two cells (serving and target) measured in the UE and expressed in chips. It is distinguished in two types: Type 2 applies if the serving and the target cell have the same frame timing and SFN numbering. Type 1 applies in all other cases.

Type 1:

SFN-SFN observed time difference = OFF(38400+ Tm in chips, where:

Tm= TRxSFNk  - TRxSFNi, given in chip units with the range [0, 1, …, 38399] chips

TRxSFNi :
time of start of the received frame SFNi of the serving TDD cell i.

TRxSFNk :
time of start of the received frame SFNk of the target UTRA cell k after the time 

instant TRxSFNi in the UE. If the next frame of the target UTRA cell is received 
exactly at TRxSFNi then TRxSFNk= TRxSFNi (which leads to Tm=0).
OFF=(SFNk- SFNi) mod 256, given in number of frames with the range [0, 1, …, 255] frames

SFNi :
system frame number for downlink frame from serving TDD cell i in the UE at the 

time TRxSFNi.

SFNk :
system frame number for downlink frame from target UTRA cell k received in the 

UE at the time TRxSFNk.(for FDD: the P-CCPCH frame)

Type 2:
SFN-SFN observed time difference = TRxTSk  - TRxTSi, in chips, where

TRxTSi :
time of start of a timeslot received of the serving TDD cell i.

TRxTSk :
time of start of a timeslot received from the target UTRA cell k that is closest in 
time to the start of the timeslot of the serving TDD cell i.

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

11.1.13 Observed time difference to GSM cell 

Definition

Observed time difference to GSM cell is the time difference Tm in ms, where

Tm= TRxGSMk - TRxSFN0i
TRxSFN0i :
time of start of the received frame SFN=0 of the serving TDD cell i

TRxGSMk.:
time of start of the received 51-GSM-multiframe of the considered target GSM 

beacon frequency k which is following next after the start of frame SFN=0 of the 
serving TDD cell.

Requirement
+- 20 chips.

11.2
Measurements Performance for UTRAN

11.2.1 RSCP

Definition
Received Signal Code Power, the received power on one DPCH, PRACH or PUSCH code after despreading. The reference point for the RSCP shall be the antenna connector.

Requirement
Absolute accuracy:

Normal Conditions

+/-4dB for levels below –70dBm;

+/-6dB over the full range

Extreme Conditions

+/-7dB for levels below –70dBm;

+/-9dB over the full range

Relative accuracy:

+-2 dB for intra-frequency


11.2.2 Timeslot ISCP

Definition
Interference Signal Code Power, the interference on the received signal in a specified timeslot after despreading. Only the non-orthogonal part of the interference is included in the measurement. The reference point for the ISCP shall be the antenna connector.

Requirement
Absolute accuracy:

Normal Conditions

+/-4dB for levels below –70dBm;

+/-6dB over the full range

Extreme Conditions

+/-7dB for levels below –70dBm;

+/-9dB over the full range

Relative accuracy:

+-2 dB for intra-frequency

11.2.3 RSSI

Definition
Received Signal Strength Indicator, the wide-band received power within the UTRAN UL channel bandwidth in a specified timeslot. The reference point for the RSSI shall be the antenna connector.

Requirement
Absolute accuracy:

+/-4dB over the full range.

11.2.4 SIR

Definition
Signal to Interference Ratio, defined as the RSCP of the DPCH or PUSCH divided by ISCP of the same timeslot. The reference point for the SIR shall be the antenna connector.

Requirement
Absolute accuracy:

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

when RSSI>=-105dBm.

11.2.5 Physical channel BER

Definition
The physical channel BER is an estimation of the average bit error rate (BER) of a DPCH or PUSCH before channel decoding of the data.

Requirement


11.2.6 Transport channel BLER

Definition
Estimation of the transport channel block error rate (BLER) of a DCH or USCH. The BLER estimation shall be based on evaluating the CRC on each transport block.

Requirement


11.2.7 Transmitted carrier power

Definition
Transmitted carrier power, is the total transmitted power on one DL carrier from one UTRAN access point measured in a timeslot. The reference point for the UTRAN total transmitted power measurement shall be the antenna connector.

Requirement
Absolute accuracy:

+-3dB over the full range.

Relative accuracy (relative to the maximum transmit power):

+- 2dB over the full range.

11.2.8 Transmitted code power

Definition
Transmitted Code Power, is the transmitted power on one carrier and one channelisation code in one timeslot. The reference point for the transmitted code power measurement shall be the antenna connector at the UTRAN access point cabinet.

Requirement
Absolute accuracy:

+-3dB over the full range.

Relative accuracy (relative to the maximum transmit power):

+- 2dB over the full range.

11.2.9 RX Timing Deviation

Definition

‘RX Timing Deviation’ is the time difference TRXdev = TTS – TRXpath in chips, with

TRXpath :
time of the reception in the Node B of the first significant uplink path to be 

used in the detection process

TTS : 

time of the beginning of the respective slot according to the Node B


internal timing

Requirement
+/-0.5 chips period

Note: This measurement can be used for timing advance calculation or location services.
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