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Introduction

During the development of the Frequency Error measurement – which is now to be based on complex demodulation – it became apparent that the period of the measurement was critical. Ideally, the measurement period for EVM and Frequency Error should be the same, and probably be based on the bandwidth of a typical receiver PLL.

Discussion

In the receiver, there is a need to track the frequency of the received signal. In the UE this frequency reference is also used to control the transmitter frequency that is then subject to the frequency error measurement.

Clearly, there are different possibilities for tracking frequency, primarily, the bandwidth of the PLL used. If a low bandwidth is used, the receiver frequency may be allowed to drift some distance before being corrected, with consequences on the transmitted frequency. If however a high bandwidth is used, the frequency may be corrected much more often.

To obtain optimum receiver performance, the receiver designer has to choose the bandwidth to be used for the receiver PLL. The standards do not mandate this parameter. However, due to the fact that the transmitter is effectively frequency locked to the receiver, and the fact that transmitter measurements have defined measurement periods, there is an optimal receiver PLL bandwidth that will result in the lowest UE frequency error measurement results.

The choice of measurement period for frequency error is not immediately obvious as the period has an effect on the result. To illustrate the relationship between measurement period and EVM/Frequency Error results, consider the signal in Figure 1 below. This plots attempts to show the drift in average phase of a signal vs. time (the actual phase error would oscillate around the short-term average). The frequency error of the signal can be seen to be the average slope of the phase trajectory over the measurement [image: image1.wmf]Low EVM

High Freq Error

period – the longer the frequency error measurement period, the lower the error. EVM on the other hand is defined as being the phase deviation of the signal over the period for which the Frequency Error has been removed i.e. the deviation from a straight line over the measurement period. It can therefore easily be seen that the shorter the measurement period, the lower will be the EVM.

So from a measurement point of view, the best results will be achieved by using a short period for EVM and a long period for Frequency Error. But this conflicts with how the receiver actually functions. The receiver will maintain its frequency reference for a period of time, and what matters is the peak value of EVM over this period. To specify EVM and Frequency error over different periods – although resulting in the lowest results, makes no sense to the system.

Proposal

Assuming therefore that the EVM and Frequency Error measurements need to be specified over the same period, it is proposed to add the time period over which the frequency error specification applies. The obvious choice for this period is one timeslot. The effect of this specification will be to define the integrated phase noise of the transmitter out to about 1.5 kHz from the carrier. 

A CR to 25.101 is appended. A similar CR will be required for 25.102, 25.104 and 25.105.
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6.3
Frequency Error

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one timeslot compared to the 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 UE shall use the same frequency source for both RF frequency generation and the chip clock.
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