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1 Introduction
The Study Item on Scalable UMTS (S-UMTS) was initiated in the recent RAN plenary meeting [1]. A number of potential benefits of the feature were outlined in [2][3].
As the goals of the SI cover the evaluation of both the benefits and technical complexity of candidate solutions, in this document we discuss the impact of standalone and carrier aggregation scenarios on the specification and the UE transceiver.

2 Terminology

We talk about the following scenarios in the context of the Scalable UMTS SI:

· The standalone carrier scenario, where the UE communicates with UTRAN FDD cell(s) on one paired carrier, using the chip rate of 3.84/K Mcps. We use the convenient notation 1xS(K) or S(K) for this, e.g. S(4) is the standalone scenario with 3.84/4 Mcps.

· The carrier aggregation scenario, where the UE communicates with UTRAN FDD cell(s) via one ‘high chip rate’ paired 3.84 Mcps carrier and one ‘scalable’ 3.84/K Mcps carrier. We refer to this as 1xH + 1xS(K) or H + S(K). The 1xH component is called the anchor carrier/cell.
The ‘underclocking’ factor, K, can be dropped when its value does not affect the analysis (e.g. 1xH + 1xS).
We do not currently see a strong use case for further aggregation scenarios i.e. MxH + N2xS(2) + N4xS(4) +… or N2xS(2) + N4xS(4) +… and propose to exclude them from the SI.
3 Discussion
3.1 Specification and Test Considerations

The impact to the physical layer specifications 25.21x is expected to be similar for both the standalone and carrier aggregation scenario. In either case, an underclocked ‘clone’ of the existing processing chain would need to be specified. The aggregation scenario may require some extra attention in the area of HS-DPCCH feedback but the impact of this is judged to be relatively small.
The differences are most pronounced in the domains of RRM and testing that affect the RAN2, RAN4 and RAN5 specifications.

In the case of the carrier aggregation scenario, an attractive approach would be to perform the bulk of RAN procedures such as cell search, paging, reselection, handover etc. on the anchor carrier only. In effect, the 1xS component is an additional data pipe that can be configured for a UE in CELL_DCH. A further restriction could be to limit the 1xS component to HSPA transmission only, including the “1.x cell HSDPA” configuration. As an analogy to DC HSDPA, the H and S cells would be the primary and secondary HSDPA serving cells, respectively, with no secondary UL cell defined for the UE.
In the case of the standalone carrier scenario, on the other hand, full support of RAN procedures would be required on the 1xS carrier, including:

· Synchronization and cell acquisition by the UE.

· Cell selection and re-selection.

· Paging.
· Initial random access.

· Measurement reporting in RRC connected states and handover between different bandwidth variants, e.g. H to S, S(2) to S(4) etc.

· Broadcast services (depending on SI conclusion).

· DCH transmission and reception (depending on SI conclusion).

In principle, introducing N standalone scalable carrier variants could lead to an N-fold increase in the specification and testing effort for a given frequency band. Therefore, it is important to involve RAN4 to identify the relevant bands for potential standalone carrier deployment.
3.2 UE Transceiver Considerations

The impact to the UE transceiver is strongly implementation dependent. We consider the following two transceiver classes:
· Low end transceiver: by this we mean a device that supports lower HSDPA UE categories and does not support LTE. Due to the maturity of the radio access technology, network deployments and the associated economies of scale, a large portion of the processing is performed by dedicated hardware. A small number of RF bands is supported.
· High end transceiver: by this we mean a device that supports higher HSDPA UE categories as well as LTE. Due to the relative novelty of the technology, a significant part of the processing may be implemented in software. The RF subsystem comprises tuneable components, supporting a large number of band and bandwidth combinations.

Accordingly, the carrier aggregation scenario is expected to have significant impact to low end devices, where there is less flexibility to accommodate two concurrent clocking rates and bandwidths. Depending on the implementation, it may be necessary to duplicate some of the baseband and RF IC subsystems. By contrast, the impact to a high end device is expected to be moderate or low.
In the case of the standalone carrier scenario, device complexity impact is expected to be low, as long as existing UMTS FDD radio access protocols and procedures are reused as much as possible.
3.3 Summary

Table 1 and the following points summarize the above discussion.
· Considering the system, specification and testing effort, the carrier aggregation scenario is believed to be the less challenging one.

· However, carrier aggregation carries a high impact to a low end UE.
· A better target use case corresponds to the combination of carrier aggregation and a high end device.

Table 1  Standalone and aggregation scenario impact.
	Target Scenario
	Standalone Carrier
	Carrier Aggregation

	Impact to specification and testing
	high
	moderate

	Impact to low end device
	low
	high

	Impact to high end device
	low
	low/moderate


4 Conclusion

This contribution discussed the impact of the standalone and carrier aggregation S-UMTS on the specifications, system and devices. Our assessment of this impact was summarized in Table 1.

We would like to make the following proposals:
Proposal 1: The SI scope is limited to the 1xS or 1xH+1xS(K) scenarios (from the UE point of view). Further carrier aggregation levels i.e. MxH + N2xS(2) + N4xS(4) +… or N2xS(2) + N4xS(4) +… are excluded.

Proposal 2: Reusing existing UMTS FDD radio access protocols and procedures should be prioritized as much as possible.
Proposal 3: The SI should consider different device classes (for example, the low-end and high-end device types described in this document) to better understand the UE impact of the standalone carrier and carrier aggregation scenarios.
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