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1 Introduction

UMTS FDD has been defined for 5MHz channel bandwidth deployments using a chip rate of 3.84 Mcps. However, in many cases the available frequency resources owned by operators worldwide cannot accommodate a 5MHz UMTS FDD. To allow a more efficient spectrum allocation and usage for UMTS FDD, a suitable option would be to define a more flexible channel bandwidth, in particular allowing smaller carrier bandwidth values. For this purpose, a study item of UMTS with scalable bandwidth (S-UMTS) was proposed in recent RAN1 meetings [1][2][3][4]. The S-UMTS performance should be evaluated thoroughly in the study. In this contribution, we describe the simulation assumptions for the performance evaluation of S-UMTS.
2 Simulation Assumptions
2.1 Assumption of S-UMTS Radio Power
In the simulation, both link and system performance should be studied for the S-UMTS. The design parameters of S-UMTS should be charaterized to ensure the performance variation due to bandwidth scaling is acceptable. In particular, the performance of UMTS should be used as a reference for the S-UMTS. 

To make a fair comparison, S-UMTS is assumed to have the same power spectral density (PSD) in both downlink and uplink as UMTS. An example of downlink power spectrum density of the original UMTS with 5MHz bandwidth and the S-UMTS with 2.5MHz bandwidth is shown in Figure 1. As a consequence of maintaining the same PSD, if the S-UMTS bandwidth is a factor of 1/N of UMTS, the total transmit power of S-UMTS is also a factor of 1/N of UMTS. 
And also the noise spectrum density is assumed to be the same for both UMTS band and S-UMTS band. Due to the narrower bandwidth operation, this ensures that for a given PSD, the SNR experienced by the S-UMTS receiver is the same as the SNR experienced by the UMTS receiver. Under the same SNR condition, we can make a fair comparison on the performance between the UMTS and the S-UMTS.
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Figure 1: UMTS and S-UMTS Power Spectrum Density
2.2 Assumptions of S-UMTS Wireless Channel Model
To compare with UMTS, it is important to ensure that the same wireless channel model is used for the S-UMTS independent of the scalable bandwidth. Typically, in the UMTS link performance evaluation, the multipath resolution in the wireless channel is in units of Tc/K, where Tc is UMTS chip duration and K is the oversampling ratio. This is illustrated in Figure 3.
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Figure 2: Wireless channel multipath resolution in units of Tc/K

If we were to evaluate S-UMTS schemes with bandwidth 2.5MHz (1 S-UMTS chip = 2 UMTS chips, i.e. Tc’=N*Tc, N=2) and still model the output of the transmit filter at an oversampling ratio K as in the UMTS system, the wireless channel multipath resolution would reduce as a function of N. In this case, the resolution would become coarse and will be in units of Tc’/K = 2*Tc/K. Also under the similar fading conditions, the channel will look faster for the S-UMTS signal because of the increase in the duration of the chip. If we still use the same oversampling ratio K, channel model will lose the details of the channel variation.
In order to ensure that the wireless channel multipath resolution is invariant to changes in bandwidth, the oversampling ratio at the output of the transmit filter should be scaled by a factor of N where N is the chip rate reduction factor in S-UMTS or the number of UMTS chips in an S-UMTS chip. Figure 3 illustrates this adjustment in the sampling rate at the output of the transmit filter.
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Figure 3: Sampling rate at transmitter filter output in S-UMTS to maintain the same multipath resolution as modelled in UMTS
3 Conclusions

In this contribution, we describe the simulation assumptions to evaluate performance of S-UMTS. The purpose of the assumptions is to make a fair comparison on the performance between the UMTS and the S-UMTS. The assumptions include radio power and wireless channel model aspects. Under these assumptions, the receiver SNR and channel conditions are equal for the UMTS and the S-UMTS in the evaluation. 
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