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Introduction

It was agreed at RAN WG4 #10 that Frequency stability should be measured as part of the modulation accuracy measurement rather than as a stand-alone measurement based on traditional zero-crossing frequency counting. Appended is a CR to 25.141

The term Frequency Stability has been changed to Frequency Error, as this is more consistent with other systems. The term “stability” alludes more to long term effects rather than the slot to slot instantaneous frequency error that is being measured.

Due to the addition of Frequency error to section 6.7, the structure of the section no longer seemed appropriate, so the CR proposes new text rather than trying to highlight all the editorial changes using change bars.

It was noted during the drafting of this CR that their may be an issue with the measureemtn period of EVM, which is currently defined as one timeslot. Since the frequency error is based on the same measurement period, it may not be possible to produce accurate frequency estimation over a 666 us slot and 3.84 MHz bandwidth to an accuracy suitable for testing to a 0.05 PPM conformance limit. Either averaging of the frequency error, or a longer measuremetn period such as one frame may be necessary. Also, it was noted that the real driving factor for the measurement period should probably be the bandwidth of the receiver’s PLL, as this will ultimately define the ability of the receiver to track short term variations in the signal. This subject will be followed up at a later date, as it does not invalidate the proposed CR.
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6.3 Frequency error

Frequency error is the measure of the difference between the actual BTS transmit frequency and the assigned frequency.

Frequency error shall be measured as part of the transmit modulation measurements specified in 6.7.

6.7 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.
6.7.1 Frequency Error

The frequency error is the difference between the frequency chosen when measuring EVM in 6.7.2, and the assigned frequency. The physical channels used shall be setup according to 6.2.1.1.1 Test Model 1.

6.7.1.1 Minimum Requirement

The Frequency Error shall be within ± 0.05 PPM.
6.7.2 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 of 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 the square 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 physical channels for the following test shall be setup according to 6.2.1.1.1 Test Model 1.
6.7.2.1 Minimum Requirement 

The Error Vector Magnitude shall be less than 12.5  %.
6.7.3 Peak Code Domain Error

The Peak Code Domain Error is computed by projecting the error vector power (as defined in 6.7.2) onto the code domain at the maximum (512) spreading factor. The Code Domain Error at each spreading code is defined as the ratio between the error vector’s power at that spreading code, to the mean power of the theoretical waveform. This ratio is expressed in dB. The Peak Code Domain Error is defined as the maximum value of the Code Domain Error for all 512 codes. The measurement interval is one power control group (timeslot). The physical channels for the following test shall be setup according 6.2.1.1.3 Test Model 3.
6.7.3.1 Minimum requirement

The peak code domain error shall not exceed  [   ] dB
<Editor’s note: Alternative text is proposed in R4-99AH51-16, but still need further discussion. >
6.7.4 Test conditions and measurement method

Refer to Figure 6.1.1.6-1 for a functional block diagram of the test setup.

1. 
Connect the base station RF output port to the modulation analyser with root raised cosine filter function.

2. 
Set the base station to transmit a signal modulated with PCCPCH. Total power at the RF output port shall be Pmax-3dB and Pmax-18dB.

2. Trigger the test equipment from the system time reference signal from the base station.
<Editor’s note: Precise definition of “Triggering signal” shall be needed.>

4. 
Measure the Frequency Error, the Error Vector Magnitude and the Peak Code Domain Error using the physical channels defined by the relevant test models.


































































































































































































































































































































































































































































































































































































































































































































































