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1
Introduction

In TSG RAN #58 a new study item, “Study on scalable UMTS FDD bandwidth”, was approved [1]. In this contribution we provide a text proposal for the Time Dilation Solution for S-UMTS to the Technical Report [2].
2
Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

7
Solutions of Scalable UMTS
7.x


Time Dilation Solution for S-UMTS

7.x.1

Description
The S-UMTS time dilation solution comprises increasing the normal UMTS chip period by a time dilation factor N, where N is equal to 2 or 4. Consequently, the S-UMTS chip period is increased to N*Tc, where Tc is the normal UMTS chip period (i.e., 0.26 μs). This results in the S-UMTS chip rate being reduced by a factor of 1/N relative to the normal UMTS chip rate of 3.84 Mcps and the S-UMTS spectrum bandwidth being reduced by a factor of 1/N relative to the normal UMTS spectrum bandwidth of 5 MHz For example, in a 2.5 MHz bandwidth (referred to as S-UMTS N=2), the chip rate is reduced by a factor of 2 relative to normal UMTS to 1.92 Mcps. In this sense, time dilation is used as a means of achieving a smaller spectrum bandwidth. Figure x1 illustrates the time dilation concept.
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Figure x1 Time dilated UMTS FDD waveform
An important physical layer aspect of the S-UMTS time dilation solution is that the power spectral density (PSD) of S-UMTS on the downlink is assumed to be the same as normal UMTS. Consequently, since the S-UMTS spectrum bandwidth is 1/N of normal UMTS, the total transmit power of the S-UMTS time dilation solution is also 1/N of normal UMTS. This results in the same downlink coverage for the S-UMTS time dilation solution in relation to normal UMTS (i.e., the link budget maximum path losses are the same). Figure x2 illustrates this concept.
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Figure x2 S-UMTS time dilation solution PSD
The S-UMTS time dilation solution reuses the UMTS FDD physical layer specifications. However, due to time dilation, all time-related physical layer parameters in S-UMTS are scaled accordingly (i.e., dilated N times relative to normal UMTS). For example, in the case of S-UMTS N=2, the radio frame duration increases from 10 ms to 20 ms. This is illustrated in Figure x3. Also, the HS-PDSCH subframe duration increases from 2 ms to 4 ms as shown in Figure x4.
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Figure x3 Radio frame structure for S-UMTS time dilation solution
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Figure x4 HS-PDSCH subframe structure for S-UMTS time dilation solution

Since the spreading factor is maintained on all of the channelization codes, the data rates are also reduced by a factor of 1/N for the S-UMTS time dilation solution. However, for S-UMTS N=2, for delay sensitive radio bearers such as the standalone 3.4 kbps signalling radio bearers on DCH the spreading factor in the uplink and downlink is reduced by a factor of 1/2 and interleaving is performed over two 20 ms radio frames instead of four in order to achieve the same data rate relative to normal UMTS. The same technique is applied to AMR 12.2 kbps circuit-switched voice on DCH radio bearers for S-UMTS N=2.
[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]

3
Conclusions

It is proposed to agree to and capture the text proposal on the Time Dilation Solution for S-UMTS as presented in this contribution for inclusion in the Scalable UMTS FDD Bandwidth Technical Report [2].
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