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1. Introduction

One of the requirements set on E-UTRA is the possibility to operate in spectrum allocations of varying size, where the current assumption is to support 1.25, 2.5, 5, 10, 15, and 20 MHz [1]. It is important to realize that these values represent the spectrum allocation and not necessarily the bandwidth of the transmitted signal. The bandwidth of the transmitted signal, the (instantaneous) transmission bandwidth, depends on baseband processing. In principle, an arbitrary transmission bandwidth fitting the spectrum allocation can be generated by selecting the appropriate baseband parameters. Note that the maximum transmission bandwidth is smaller than the spectrum allocation or, expressed differently, the spectrum allocation is larger than the maximum transmission bandwidth
. The reason is to meet the requirements on emissions outside the spectrum allocation. RF filters are typically used and the bandwidth of these filters, the RF bandwidth
, is selected to match the maximum transmission bandwidth and the spectrum allocation, but does not depend on the (instantaneous) transmission bandwidth. Different transmission bandwidths within the spectrum allocation can thus be easily generated without impacting the RF filters.

The three quantities are illustrated in Figure 1.
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Figure 1: Illustration of spectrum allocation (e.g., 5MHz), RF bandwidth and transmission bandwidth for a single user. Two TTIs are illustrated, the first one using the full maximum bandwidth and a second one using a fraction of the bandwidth (e.g., 600 kHz).

For E-UTRA, most companies seem to propose an orthogonal uplink based on scheduling to minimize the intra-cell interference. This implies that the primary way of sharing the uplink is in the time domain (TDMA). However, in cases where there is a limited payload and/or power limitations in the UE, the full bandwidth cannot be efficiently utilized by a single terminal and additional means for dividing the radio resource is necessary. A straightforward solution, preserving the possibility for intra-cell orthogonality, is to exploit the frequency domain and to schedule a terminal to use only a part of the spectrum allocation. In principle, an arbitrary transmission bandwidth fitting into the spectrum allocation can be generated by selecting the appropriate parameters in the baseband processing. For example, in case of a 5 MHz spectrum allocation, a terminal could be scheduled to use only 600 kHz and the remaining part of the spectrum can be assigned to other users. Hence, with a combined TDMA/FDMA structure, the need for an additional CDMA component to separate users in the code domain seems to be small. Furthermore, the possibility to transmit covering only a part of the spectrum can also be used for uplink channel-dependent scheduling in the frequency domain.

One example how different transmission bandwidths can be generated assuming DFT-spread OFDM in the uplink is illustrated in Figure 2. By selecting different values of Q, different transmission bandwidths result. Note that, although the figure shows a localized spectrum, a distributed spectrum can equally well be generated by using a different mapping. Furthermore, the baseband signal can also be generated in the time domain. Further details can be found in [2].
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Figure 2: Generation of a single-carrier signal using DFTS-OFDM. Different transmission bandwidths can be generated by using different values of Q. Further details can be found in [2].

2. Conclusion

It is important to differentiate between spectrum allocation and transmission bandwidth. 

· Spectrum allocation is the bandwidth outside which the emissions should be kept low to fulfill the emission mask.  It affects the design of RF filters and, according to [1], the current assumption on the possible values are 1.25, 2.5, 5, 10, 15, and 20 MHz.
· Transmission bandwidth is determined by the baseband processing and, in principle, any transmission bandwidth fitting within the spectrum allocation can be generated by the appropriate baseband processing. The transmission bandwidth can be dynamically changed on a TTI basis as part of the scheduling decision and does not affect the design of RF filters.
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� For example, systems with a transmission bandwidth of 1.25 MHz requires a spectrum allocation in the order of 1.6 MHz. 


� The value of the RF bandwidth depends on which of multiple definitions that is used, e.g., 3 dB bandwidth or some other definition.
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