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1 Introduction

Some promising technologies have been proposed and discussed for IMT-Advanced in the workshop held at Shenzhen. In this paper, Spreadtrum, as a terminal manufacture, continues to propose some potential technologies to the evolution of LTE. Based on such technologies, we hope that a solid technical foundation could be laid for the LTE evolution, which may ultimately outperform the minimum requirements of the IMT-Advanced.
2 Unified air interface
In R1-082033, we have stated that for LTE advanced, the convergence requirements should be well noticed and satisfied. However, for the air interface, which scheme should be adopted to meet such strategic goals? Our proposal is the ‘unified air interface’. 

By ‘unified air interface’, we mean that a single-mode NodeB transceiver should support the communications with diverse transmission-bandwidth based mobile terminals, e.g. ultra-wideband local-access, broadband cellular-access, regional-area broadcast receive and relatively narrow-band and low-powered WSN-access targeted terminals, however, on the contrary, the terminals could be differentiate depending on their different application scenarios in cellular-area, local-area, wireless sensor area (WSN) and regional-area broadcast markets, respectively. In other words, a powerful NodeB should support the communications with multi-shaped terminals at the same time.

In the following, two types of realizations schemes of the ‘unified air interface’ are illustrated.
2.1 Multiband based scheme
For the multi-band scheme, we prefer that all the sub-bands are equally spaced over the deployed frequency spectrum. Compared to LTE, the uplink SC-FDMA might be viewed as a special type of single-band transmission scheme. Assume that the ‘fat’ NodeB has the maximum transmission bandwidth, then for differentiated terminals with differentiated transmission bandwidths, they make the signal-detection at the receiver side according to Fig. 1. Conversely, for the ‘fat’ NodeB, it should be capable of detecting the radio signals emitted from differentiated terminals, which is depicted in Fig. 2.
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Figure-1 Terminal detection with a narrow bandwidth
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Figure-2 NodeB detection with the maximum bandwidth

Clearly, by use of multi-band based scheme, a ‘unified air interface’ could be constructed to support multiple categories of terminals, e.g. from the ultra-wideband local-area to narrowband WSN nodes. Furthermore, such an implementation also has an inherent relationship with SC-FDMA, which has already been selected for the uplink of LTE air interface.
2.2 Multicarrier based scheme
For the multi-carrier based scheme, the same transmission and receive frameworks could be deployed for both the NodeB and terminals. Instead, the basic elements are now transferring to sub-carriers, but not sub-bands. Similarly, a ‘unified air interface’ could also be constructed if the multi-carrier scheme is used instead. Hence, various types of terminals could communicate with the NodeB transceiver concurrently, although they are quite different from each other in the aspect of transmissions bandwidths.

3 Summary
To meet the convergence requirements, a framework for the ‘unified air interface’ has been proposed for the support of multiple-categorized terminals to communicate concurrently with one NodeB transceiver. What’s more, two kinds of schemes based on multi-bands and multi-carriers have been demonstrated for the practical implementations.












































































































