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1. Introduction

This document discusses about some principles for the performance requirements and tests for UE based measurement in section 10 in TS 25.133. We feel that in order to generate requirements for appropriate quantities both TSG RAN WG1 and TSG RAN WG2 descriptions needs to be taken into account. This was also noticed in AH02 meeting in Helsinki, where the purpose of each measurement were asked. Here we try to shortly present our view about these quantities and how we feel the accuracies should be derived. 

2. Discussion 

In this section  measurement quantities are discussed. The signal to noise ratio will have a impact to the confidence level of measurement eg. proposed accuracies can be obtained with certain percentage of measurement events. We try identify somehow the limiting case, and give first indication of the appropriate accuracy. These accuracies are considered in AWGN probagation conditions. The considerations are applicable for normal conditions. 

2.1. CPICH RSCP

The definition from WG1 is " Received Signal Code Power, the received power on one code after de-spreading measured on the pilot bits of the CPICH. The reference point for the RSCP is the antenna connector at the UE." CPICH is not power controlled by network. 

2.1.1. Absolute accuracy requirement

The absolute value definition means that all analog parts ( amplifiers, mixers and filters ) in front end needs to be taken into account when deriving the requirement. Also the range were the accuracy is applicable should be defined. It is proposed in AH02 meeting that the range should be splitted into two categories roughly there where LNA switchpoint is anticipated to be. 

Absolute accuracy
[( 4] dB up to –70 dBm input power. Full range accuracy [( 6] dB 

The lower limit of the range is limited by the noise floor in the input of receiver, which is –99 dBm. Hence the lower limit for carrier power is approx. –94 dBm. Approx. 20 dB prosessing gain can be estimated for pilot signal, minimum level then –114 dBm. 

2.1.2. Relative accuracy requirement

This measurement is very close "relative" to CPICH Ec/Io, which is also a relative quantity. The dynamic accuracy is defined as a code channel power variation when the total input signal is not changed. For inter frequency puroses the ripple of analog parts needs to take into account.

Relative accuracy
[( 3] dB up 20 dB dynamic range up to –70 dBm input power.
Intra frequency case


[( 4] dB up 20 dB dynamic range up to –70 dBm input power.
Inter frequency case

The lower limit of the range is limited by the noise floor in the input of receiver, which is –99 dBm. Hence the lower limit for carrier is approx. –94 dBm. Minimum code power as above.

2.2. RSCP

The definition for this requirement is " Received Signal Code Power, the received on one code after de-spreading measured on the pilot bits of the DPCCH after RL combination. The reference point for the RSCP is the antenna connector". The control channel bits amount can vary from 4 to 32 bits, and they are divided to TCFI, TPC and pilot bits. The portion of pilot bits can vary from 2 to 16 bits depending on different channel structure. It should be noted that  the control channel powers can vary independently. Hence it's rather difficult to derive any requirement unless a basic assumption has been made regarding these power levels and number of pilot bits. 

2.3. SIR

SIR is defined " Signal to interference ratio, defined as the RSCP divided by ISCP". The SIR shall be measured on DPCCH after RL combination. The reference point for the SIR is the antenna connector of the UE." Since this quantity is defined after RL combining, it means that there will be only result available per slot basis. Depending on the input power ratio of own channel power vrs. the total power the variance of the results will change. These problems has been discussed in Tdoc R4-99642, where the SIR was questioned in SHO measurement purposes. Hence the first estimate is that accuracy due this can be up to 3…-X dB , and is very dependent on DPCCH channel construction. The range of SIR variation needs to be defined.

2.4. UTRA carrier RSSI

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

2.4.1. Absolute accuracy

Absolute accuracy
[( 4] dB up to –70 dBm input power. Full range accuracy [( 6] dB.

The lower limit of the range is limited by the noise floor in the input of receiver, which is –99 dBm. Hence the lower limit for carrier is approx. –94 dBm. 

2.5. CPICH Ec/No

The CPICH Ec/No is defined "the received energy per chip divided by the power density in the band. The Ec/No is identical to RSCP/RSSI. Measurement shall be performed on the CPICH. The reference point for Ec/No is the antenna connector at the UE." This requirements is for SHO measurements, inter frequency measurements, and cell selection and reselection. 

2.5.1. Absolute accuracy requirement

Absolute accuracy
[( 3] dB full range accuracy. 

The lower limit of the range is limited by the noise floor in the input of receiver, which is –99 dBm. Hence the lower limit for carrier is approx. –94 dBm. Approx. 20 dB prosessing gain can be estimated for pilot signal, minimum level then –114 dBm. 

2.5.2. Relative accuracy requirement

The relative accuracy is defined as a code power variation between two codes when the total input signal is not changed. 

Relative accuracy
[( 3] dB up 20 dB dynamic range up to –70 dBm input power.
Intra frequency case


[( 4] dB up 20 dB dynamic range up to –70 dBm input power.
Inter frequency case

The lower limit of the range is limited by the noise floor in the input of receiver, which is –99 dBm. Hence the lower limit for carrier is approx. –94 dBm. Approx. 20 dB coding gain can be estimated for pilot signal, minimum level then –114 dBm. 

2.6. UE transmitted power

The definition of this parameter is "The total UE transmitted power on one carrier. The reference point for the UE transmitted power shall be the UE antenna connector." The purpose of this measurement is not clear. As the power control is performed by network this requirement represents a duplicate requirement without clear explanation of purpose of requirement. In addition when the TX power is constantly changing due to inner loop power control for uplink, the question rises what is the period over the power should be measured. If  we take into account the delays of handling  the reported value, the purpose of measurement is even more vague.

We propose that the requirement should be based on as defined in TS 25.101 v3.0.0, in maximum output power section, and open loop power control section.

3. Conlusions

In this contribution some initial values has been proposed for basis of the discussion when deriving the requirements in TS 25.133 measurement requirement.  







