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1. Introduction

RAN#58 meeting started a study item on Scalable UMTS FDD Bandwidth [1]. The first part of the study objective is to identify the target scenarios including suitable bands and bandwidths, multicarrier combinations and types of services to be supported (voice only, data only, voice and data).

In this contribution we take the first look at the two deployment scenario mentioned in [2].
2. Discussion
In [2] the following band plan was identified:
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Figure 1: Band I and Band VIII frequency resouirces [2]
The band plan of figure 1 could allow for deploying nominal 5 MHz + 1.25 MHz carriers in the 6 MHz frequency space on Band VIII. The following developments can be foreseen to facilitate such a deployment

a) 
Squeezing the 3.84 Mcps carrier to work under 5 MHz of spectrum. The center frequency cannot be moved very much towards the neighbouring operator spectrum because of the legacy UEs transmitting on full 5 MHz in the uplink
b) 
Tightening the ACLR requirements of the 1.25 MHz carrier in order for it not to interfere with the other operator’s spectrum and minimize the interference to the 5 MHz carrier in both UL and DL.

Nominally the physical layer capacity is increased by 25% from adding the 960 kcps carrier in addition to the 3.84 Mcps carrier, but the actual capacity benefit may be somewhat lower due to the reduction of the used spectrum on the 3.84 Mcps carrier. Figure 2 exemplifies such a deployment.
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Figure 2: One full-chip rate and ¼ chip rate carrier in 6 MHz
The 6 MHz piece of spectrum could be split with one full chip rate (figure 3) or ½ chip rate (figure 4) UMTS carrier and use the remainder of the spectrum for GSM. The full chip rate UMTS leaves room for 8-10 GSM carriers which may be somewhat limited for stand-alone GSM operation. ½ chip rate UMTS leaves room for about 18-20 GSM carriers which should be more than sufficient for stand-alone GSM operation.
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Figure 3: One full-chip rate carrier with GSM in 6 MHz
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Figure 4: One ½ chip rate carrier with GSM in 6 MHz
Similarly, the band plan of figure 1 could allow for deploying three nominal 5 MHz carriers and one 2.5 MHz carrier in 15 MHz frequency space on Band I. The same considerations as above apply. Nominally the physical layer capacity is increased by 17% from adding the 1.92 Mcps carrier in addition to the three 3.84 Mcps carriers, but the actual capacity benefit may be somewhat lower due to the reduction of the used spectrum on the 3.84 Mcps carriers.   
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Figure 5: Three full-chip rate and one ½ chip rate carriers in 15 MHz
We could assume that end user devices capable of the new bandwidths, due to deployment availability and user experience reasons, would typically have to support the 5 MHz bandwidths as well. Further, the stand-alone 1.25 MHz or 2.5 MHz operational mode may seems somewhat difficult to take in operation from the end user perspective as the user would be required to upgrade the device to support for the new bandwidths and as a result could get inferior performance if assigned to a narrow band carrier, something that would not happen to the legacy device user.

Hence it would appear from end-user perspective justified to assume that the primary focus of the narrow band UMTS carriers would be in conjunction with at least one 5 MHz carrier in DC-HSDPA configuration.
3. Further considerations

In this document the Scalable UMTS scenarios introduced in [2] are considered as the starting point for looking at the target scenarios and suitable bandwidths for Scalable UMTS use cases. The following points should be analyzed for each scenario considered of interest
· The usefulness of stand-alone operation of the S-UMTS carrier from the end user perspective

· The practical system gain taking into account the possible bandwidth reduction of the 3.84 Mcps carrier(s)

· The needed ACLR performance of the narrow-band UMTS necessary to enable the desired spectrum deployment.
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Annex – Study Item Objective [1]
· 
Identify the target scenarios for scalable bandwidth support in UMTS, including suitable bands, channel bandwidths (less than 5MHz), multi-carrier combinations, type of services to be supported (e.g. voice, voice and data, data only)
· Identify single carrier deployment scenarios 
· Identify multiple carrier deployment scenarios
· Identify applicable bandwidth options for available channel bandwidth in different target scenarios
· 
Identify and evaluate the benefits and technical complexity of candidate solutions. For example, following solutions could be considered
· solutions that reuse UMTS FDD radio access protocols and procedures as much as possible
· solutions with light enhanced secondary carriers with scalable bandwidth (e.g. data-only, cross carrier scheduling, overhead reduction, separated data/control signalling)
· 
When evaluating candidate solutions, the following aspects should be considered
· Spectral efficiency, including comparison relative to 5 MHz UMTS bandwidth
· Link efficiency, e.g. for voice and/or other target services 
· End user performance, including latency, average and cell-edge throughput 

· 
Analyze impacts on network side, UE side and specifications.
