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Frequency Offset Model for SAIC Link Simulations

1 Introduction

As follow-up of SAIC conference call April 24, Cingular submitted a frequency offset model on the reflector [1] for further agreement. For simplicity, a single model was proposed for both 850/900 MHz and 1800/1900 MHz operation, which is based on the more stressing higher frequency operation.  

In discussions during GERAN #15 this model has been questioned since it comprises 100 Hz frequency offset of the desired signal, which is usually tracked out by MS reference frequency control. In earlier discussions there was the decision to specify only frequency offsets present in the radio signals in the air. The MS internal reference frequency tracking robustness is beyond the scope of SAIC link model and shall be considered by vendor’s simulations in an appropriate way for their specific implementation. 

This contribution modifies the proposed model to be compliant to the earlier decision.

2 Proposed model

The proposed model is modified as follows (changes compared to [1]):

The absolute frequency offset of the desired signal will have a fixed value of 100 Hz. This is representative of a worst case offset assuming 0.05 ppm and operation at 1900 MHz.  Since the MS is supposed to use the receive signal to tune its internal frequency reference, this offset is not generated in the link simulation for the desired signal, but incorporated into the offsets generated for the interfering signals. The three faded co-channel interferers and the one faded adjacent channel interferers will each have their own frequency offsets, which change on a burst-by-burst basis according to a normal distribution with a mean of  -100 Hz and a standard deviation of 33 Hz.  The mean value represents the worst case for the desired signal.  The 33 Hz value is based on the assumption that the worst case 100 Hz value for the interfering signals is indicative of a 3-sigma value.

The reason we chose a fixed offset for the desired signal is that the MS is always talking to the same BTS, and even though the BTS may be hopping, we're assuming that the offset is the same for each hop.  The reason we did not assume a fixed offset for the interferers is that on a burst-by-burst basis the dominant co-channel BTS will typically change, as will the second dominant, the third dominant, and also the adjacent channel interferer.  The normal distribution seems a reasonable distribution for lack of a better one.






Figure 1: PDF for frequency offsets (Hz) of signal components relative to absolute reference (a) and perfectly tracked MS reference (b)
In Figure 1a, the fixed 100 Hz frequency offset of the desired signal and the normally distributed frequency offsets of the interferers are shown relative to an absolutely correct frequency base. 

The carrier frequency difference between the desired signal and an interferer is precisely the same as originally proposed. When the MS tunes its frequency reference to track out the originally proposed 100 Hz frequency offset of the desired signal, it actually de-tunes the interferers to the larger difference offsets. The new model differs from the old model only by directly assuming perfect frequency tracking in the MS. Thereby it has the advantage of focussing on the signal in the air and excluding MS implementation aspects completely.  This is shown by an additional frequency offset axis in Figure 1b, which is relative to the perfectly tracked carrier frequency of the desired signal.

3 Conclusions

The model for frequency offset proposed earlier has been modified to comply with the intended scope of the GERAN SAIC link model. It is proposed that GERAN takes these assumptions for the SAIC Feasibility Study.
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