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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 Scalable UMTS

7.x.1

Description
The Scalable UMTS time dilation solution comprises increasing the UMTS chip period by a time dilation factor N, where N is equal to 2 or 4. Consequently, the Scalable UMTS chip period is increased to N*Tc, where Tc is the UMTS chip period (i.e., 0.26 μs). This results in the Scalable UMTS chip rate being reduced by a factor of 1/N relative to the UMTS chip rate of 3.84 Mcps and the Scalable UMTS spectrum bandwidth being reduced by a factor of 1/N relative to the UMTS spectrum bandwidth of 5 MHz. For example, in a 2.5 MHz bandwidth (referred to as Scalable UMTS N=2), the chip rate is reduced by a factor of 2 relative to 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
The Scalable UMTS time dilation solution reuses the UMTS FDD physical layer specifications to as large extent as possible. However, due to time dilation, all time-related physical layer parameters in Scalable UMTS are scaled accordingly (i.e., dilated N times relative to UMTS). For example, in the case of Scalable 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 Scalable UMTS time dilation solution
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Figure x4: HS-PDSCH subframe structure for Scalable UMTS time dilation solution

8.x


CS Voice in Standalone Scalable UMTS

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 Scalable UMTS time dilation solution.  However, for Scalable UMTS N=2, for delay sensitive radio bearers such as the standalone 3.4 kbps signalling radio bearers on DCH, the same bit-rate as legacy UMTS should be maintained.
In the legacy UMTS, a voice packet is produced every 20 ms from the vocoder and is transmitted with a 20 ms TTI over the air interface. Together with the voice packet, the SRB packet could also be transmitted over the air interface but with a different TTI e.g. 40 ms TTI, as illustrated in Figure x5.
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Figure x5:  CS voice in legacy UMTS
With the introduction of Scalable UMTS, it is expected that the vocoder function is to be kept unchanged. The voice packet should be transmitted over the air interface with the same TTI as in UMTS i.e. 20 ms. Since with Scalable UMTS N=2, the radio frame is 20 ms, the voice packet transmission in stand-alone Scalable UMTS can be re-designed as follows.

Option 1: DPCH SF unchanged
The same DPCH spreading factor as in the legacy system is used. To maintain the same voice quality, multiple codes for DPCH are to be used for one user. It is shown in Figure x6. Two DPCHs per user are allocated for voice packet transmission. The SRB is transmitted in both the DPCHs with TTI being kept unchanged i.e. 40 ms as in the legacy system.

Option 2: DPCH SF reduced
The DPCH spreading factor is half of that used in the legacy system, as illustrated in Figure x7. One DPCH per user is allocated for voice packet transmission, with reduced SF compared with UMTS, e.g. SF=64 in downlink in Scalable UMTS N=2.
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Figure x6:  CS voice in stand-alone Scalable UMTS option 1: DPCH SF unchanged, SRB TTI = 40 ms
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Figure x7:  CS voice in stand-alone Scalable UMTS option 2: DPCH SF reduced, SRB TTI = 40 ms

Standalone Scalable UMTS with N=2 supports CS voice over DCH using either of the two options above. However, the voice capacity of Scalable UMTS is expected to be reduced when compared with UMTS.
[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]

3
Conclusions

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