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Introduction

This CR proposed editorial alignment of 25.101 and 25.104 with recent clarification of measurement descriptions in 25.141 caused by the addition of Frequency Error to the transmit modulation section in document R4-000296.
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6.3
Frequency Error
The UE modulated carrier frequency shall be accurate to within ±0.1 PPM compared to carrier frequency received from the BS. These signals will have an apparent error due to BS frequency error and Doppler shift. In the later case, signals from the BS must be averaged over sufficient time that errors due to noise or interference are allowed for within the above ±0.1PPM figure. 
The Frequency Error is the difference between the frequency chosen when measuring EVM, and the assigned frequency.
Table 6.2: Frequency Error
AFC
Frequency Error

ON
within ± 0.1 PPM

6.8
Transmit modulation

Transmit modulation is measured in three ways, Frequency Error, Error Vector Magnitude and Peak Code Domain Error. These measurements are made with reference to a theoretical modulated waveform. 

The theoretical modulated waveform is created by modulating a carrier at the assigned carrier frequency using the same data as was used to generate the measured waveform. The chip modulation rate for the theoretical waveform shall be exactly 3.84 Mcps. The code powers of the theoretical waveform shall be the same as the measured waveform, rather than the nominal code powers defined in the test models.

6.8.1
Transmit pulse shape filter 
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The transmit pulse shaping filter is a root-raised cosine (RRC) with roll-off =0.22 in the frequency domain. The impulse response of the chip impulse filter RC0(t) is 

[image: image3.wmf]image3.wmf


Where the roll-off factor =0.22 and the chip duration is      

6.8.2
Error Vector Magnitude

The Error Vector Magnitude is a measure of the difference between the theoretical waveform and a modified version of the measured waveform. This difference is called the error vector. The measured waveform is modified by first passing it through a matched Root Raised Cosine filter with bandwidth 3.84 MHz and roll-off =0.22. The waveform is then further modified by selecting the frequency, absolute phase, absolute amplitude and chip clock timing so as to minimise the error vector. The EVM result is defined as root of the ratio of the mean error vector power to the mean reference signal power expressed as a %. The measurement interval is one power control group (timeslot)

6.8.2.1
Minimum requirement

The Error Vector Magnitude shall not exceed 17.5 % for the parameters specified in Table 6.13.

Table 6.13: Parameters for Error Vector Magnitude/Peak Code Domain Error

Parameter
Unit
Level

UE Output Power
dBm
( –20

Operating conditions

Normal conditions

Power control step size
dB
1

6.8.3
Peak code domain error 

The Peak Code Domain Error is computed by projecting power of the error vector (as defined in 6.8.2) onto the code domain at the maximum spreading factor. The Code Domain rEror for every code in the domain is defined as the ratio of the mean power of the projection onto that code, to the mean power of the composite reference waveform. This ratio is expressed in dB. The Peak Code Domain Error is defined as the maximum value for the Code Domain Error for all codes. The measurement interval is one power control group (timeslot)
The requirement for peak code domain error is only applicable for multi-code transmission. 

6.8.3.1
Minimum requirement

The peak code domain error shall not exceed -15 dB at spreading factor 4 for the parameters specified in Table 6.13. The requirements are defined using the UL reference measurement channel specified in subclause A.2.6.
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6.3

Frequency Error
. The same source shall be used for RF frequency and data clock generation.

The Frequency Error is the difference between the frequency chosen when measuring EVM, and the assigned frequency.
6.3.1

Minimum requirement 

The modulated carrier frequency of the BS shall be accurate to within ± 0.05 ppm for RF frequency generation.

6.8

Transmit modulation

Transmit modulation is measured in three ways, Frequency Error, Error Vector Magnitude and Peak Code Domain Error. These measurements are made with reference to a theoretical modulated waveform. 

The theoretical modulated waveform is created by modulating a carrier at the assigned carrier frequency using the same data as was used to generate the measured waveform. The chip modulation rate for the theoretical waveform shall be exactly 3.84 Mcps. The code powers of the theoretical waveform shall be the same as the measured waveform, rather than the nominal code powers defined in the test models.

6.8.1

Transmit pulse shape filter

The transmit pulse-shaping filter is a root-raised cosine (RRC) with roll-off =0.22 in the frequency domain. The impulse response of  the chip impulse filter RC0(t) is 
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Where the roll-off factor = 0.22 and the chip duration:
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6.8.2

Error Vector Magnitude
The Error Vector Magnitude is a measure of the difference between the theoretical waveform and a modified version of the measured waveform. This difference is called the error vector. The measured waveform is modified by first passing it through a matched Root Raised Cosine filter with bandwidth 3.84 MHz and roll-off =0.22. The waveform is then further modified by selecting the frequency, absolute phase, absolute amplitude and chip clock timing so as to minimise the error vector. The EVM result is defined as root of the ratio of the mean error vector power to the mean reference signal power expressed as a %. The measurement interval is one power control group (timeslot). The requirement is valid over the total power dynamic range as specifed in 6.4.3.

6.8.2.1

Minimum requirement
The Error Vector Magnitude shall not be worse than 17.5 %.
6.8.3

Peak code Domain error

The Peak Code Domain Error is computed by projecting the power of the error vector (as defined in 6.8.2) onto the code domain at the maximum spreading factor. The Code Domain Error for every code in the domain is defined as the ratio of the mean power of the projection onto that code, to the mean power of the composite reference waveform. This ratio is expressed in dB. The Peak Code Domain Error is defined as the maximum value for the Code Domain Error for all codes. The measurement interval is one power control group (timeslot).

6.8.3.1
Minimum requirement

The peak code domain error shall not exceed -33 dB
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