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1 Introduction 
A new study item “Scalable UMTS” (S-UMTS) [1] was initiated in RAN#58, to extend the UMTS deployment in a bandwidth which could be significantly smaller than 5 MHz, e.g. 2.5 MHz. According to the discussion in RAN1#72, one of the primary candidate scenarios for S-UMTS to consider is “stand-alone S-UMTS carrier with reduced bandwidth (1/2 of the legacy carrier bandwidth)”.
In this contribution, we will discuss the support of CS voice service in stand-alone S-UMTS.
2 S-UMTS Candidate Solutions

To fit the scalable bandwidth in S-UMTS, the proposed solution is to reduce the chip rate to 1/2 or 1/4 from the existing 3.84 Mcps operation [3]
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[5]. Regarding to the design of radio frame, subframe and slot, there are two possible options to go with. 

S-UMTS option 1 is to extend the slot duration to maintain the same number of chips per slot as the normal UMTS, as shown in Figure 1, where N=1 is for the normal UMTS, N=2 for 2.5 MHz bandwidth S-UMTS, N=4 for 1.25 MHz bandwidth S-UMTS. With this option, the chips per radio frame (subframe or slot) are kept the same, while the duration of radio frame (subframe or slot) is correspondingly extended N times of the normal UMTS.
S-UMTS option 2 is to keep the 0.667 ms slot duration same as the normal UMTS, as shown in Figure 2, where f=1 is for the normal UMTS, f=1/2 for 2.5 MHz bandwidth S-UMTS, f=1/4 for 1.25 MHz bandwidth S-UMTS. With this option, the duration of radio frame (subframe or slot) is kept the same, while the chips per radio frame (subframe or slot) are f fractional of the normal UMTS.
With S-UMTS option 1, the chips per slot and the slots per radio frame are kept the same as the normal system. The definition of physical channels and physical signals (including the applicable spreading factors and OVSF codes) could be also kept unchanged except for the duration of radio frame (subframe or slot). The impact to the specification is minimized and thus minimized impact to the implementation. While with S-UMTS option 2, the chips per slot are scaled down against the normal system. We need to define a set of new physical channels and new physical signals being different from the normal UMTS system. So the S-UMTS option 1 is more attractive.
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Figure 1:  S-UMTS option 1 - extended slot duration
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Figure 2:  S-UMTS option 2 - keep 0.667ms slot duration

3 CS Voice in Stand-alone S-UMTS
In the normal 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, a SRB packet could also be transmitted over the air interface but with a different TTI e.g. 40 ms TTI, as illustrated in Figure 3.
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Figure 3:  CS voice in normal UMTS
With the introduction of S-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 the normal system i.e. 20 ms. Some companies also express the same view in the email discussion [6]. Since with S-UMTS of 2.5 MHz bandwidth i.e. N=2 or f=1/2, the radio frame is 20 ms, the voice packet transmission in stand-alone S-UMTS is to be re-designed.
Option 1: DPCH SF unchanged
The same DPCH spreading factor as in the normal system is used. To maintain the same voice quality, multiple codes for DPCH are to be used for one user.
Option 1A: DPCH SF unchanged, SRB TTI extended
It is shown in Figure 4. Two DPCHs per user are allocated for voice packet transmission. The SRB is only transmitted in the first DPCH with TTI extended to 80 ms.
Option 1B: DPCH SF unchanged, SRB TTI unchanged
It is shown in Figure 5. The difference with the option 1A is that, the SRB in option 1B is transmitted in both the DPCHs with TTI being kept unchanged i.e. 40 ms.
Option 2: DPCH SF reduced
The DPCH spreading factor is half of that used in the normal system. It is as illustrated in Figure 6. One DPCH per user is allocated for voice packet transmission, with reduced SF compared with the normal UMTS, e.g. SF=64 in downlink.
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Figure 4:  CS voice in stand-alone S-UMTS option 1A: DPCH SF unchanged, SRB TTI = 80 ms
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Figure 5:  CS voice in stand-alone S-UMTS option 1B: DPCH SF unchanged, SRB TTI = 40 ms
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Figure 6:  CS voice in stand-alone S-UMTS option 2: DPCH SF reduced, SRB TTI = 40 ms
We have the following proposals,
Proposal 1:
20ms TTI is used for CS voice packet in stand-alone S-UMTS.
Proposal 2:
Further investigate whether 40ms TTI or 80ms TTI is used for SRB packet in stand-alone S-UMTS.

Proposal 3:
Further investigate whether multiple DPCH codes or DPCH with reduced SF is used for CS voice and SRB in stand-alone S-UMTS.

4 Conclusion 
In this contribution, two S-UMTS candidate solutions are reviewed. To support the traditional CS voice service in stand-alone S-UMTS, it is better to keep the TTI length unchanged for CS voice packet. We analyze different options in the physical layer.

According to our analysis, we propose that, 
Proposal 1:
20ms TTI is used for CS voice packet in stand-alone S-UMTS.
Proposal 2:
Further investigate whether 40ms TTI or 80ms TTI is used for SRB packet in stand-alone S-UMTS.
Proposal 3:
Further investigate whether multiple DPCH codes or DPCH with reduced SF is used for CS voice and SRB in stand-alone S-UMTS.
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