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1. Introduction
In E-UTRA, various system bandwidth options are considered: 1.25, (1.6), 2.5, 5, 10, 15 and 20MHz. This concept requires some additional issues to be solved. One of them is selecting the centre frequency (typically described by the channel raster) of the E-UTRA radio frequency channels. This document presents different options which could be taken into account when defining the channel raster for the E-UTRA system.
2. Terminology

For the purpose of this paper we adopt the following terminology:

Bandwidth efficiency – the percentage of the system bandwidth that is used for effective transmission/reception, currently the E-UTRA bandwidth efficiency is 90%.
Channel raster – defines the possible frequencies onto which the center frequency of an E-UTRA carrier can be mapped.
Effective system bandwidth – system bandwidth * bandwidth efficiency.
E-UTRA band – a specified, contiguous portion of the RF spectrum that can be used to deploy multiple E-UTRA carriers.
RF channel (E-UTRA carrier) – is defined by a specific center frequency and a system bandwidth.
Spectrum allocation – the part of an E-UTRA band that can be used to deploy a single E-UTRA carrier.
System bandwidth – the width of a single spectrum allocation, currently the following E-UTRA system bandwidths are considered 1.25, (1.6), 2.5, 5, 10, 15 and 20MHz.
3. Channel raster options
No channel raster (channel raster equals the system bandwidth):
· The centre frequency of an E-UTRA radio frequency channel (carrier) is mapped to the centre of a given spectrum allocation
· No possibility to additionally control adjacent channel interference – see Figure 1
· Low number of centre frequency identifiers (EARFCNs) – e.g. assuming 60MHz E-UTRA band and 5 MHz system bandwidth, there would be 12 EARFCNs.
One small channel raster size for each system bandwidth:

· Such a raster size should be narrow enough (lower or equal to the guard band width) to work for the smallest system bandwidth (the guard band width depends on the bandwidth efficiency and the system bandwidth) – see Figure 2
· Could have a negative impact on the cell search procedure (delay), and overall complexity – many possible centre frequencies in wide system bandwidths. However, it is considered in RAN1 that for certain E-UTRA bands, a predefined subset of operating bandwidths may only be used, in order to limit deployments of very small system bandwidths (e.g. < 5MHz) to some specific small E-UTRA bands.  In case the UE has the knowledge that it is executing cell search in a frequency band with a restricted, minimum operating bandwidth of e.g. 5MHz, it would be better to use a higher raster size than for e.g. 1.25MHz in order to accelerate the cell search procedure (by reducing hypothesis testing). Furthermore, it is also considered in RAN1 to minimize the < 5MHz system bandwidth options to only one system bandwidth below 5MHz.
· High number of EARFCNs – e.g. assuming 60MHz E-UTRA band, 5MHz system bandwidth, 90% bandwidth efficiency and 50kHz channel raster, there would be 1111 EARFCNs.

Channel raster dependent on the system bandwidth:
· Raster changes proportionately to the system bandwidth and available guard bands
· Possibility to additionally control adjacent channel interference
· Could have a positive impact on the cell search procedure delay for wide system bandwidths. In case the UE has the knowledge that it is searching for a cell in a frequency band with a restricted minimum operating bandwidth of e.g. 5MHz, the number of possible centre frequencies would be lower than when all possible system bandwidths could be used in this frequency band.
· Could have a positive impact on the number of EARFCNs for wide system bandwidths in case the UE has the knowledge that it is in a frequency band with a restricted minimum operating bandwidth. Assuming 60MHz E-UTRA band, 5MHz system bandwidth, 90% bandwidth efficiency and 200 kHz channel raster (minimum operating bandwidth for this band is 5MHz), there would be 278 EARFCNs.
Hybrid of the above solutions can also be considered, for example:

· No channel raster for narrow system bandwidths and a scalable or fixed channel raster size for higher system bandwidths.
Figure 1 depicts how to minimize adjacent channel interference using a channel raster. Figure 2 presents E-UTRA carrier and guard band positioning within 1.25MHz system bandwidth for different raster spacing (50kHz and 200kHz). Please note that the 50kHz channel raster size is just an example. 90% bandwidth efficiency is assumed [1]. In Figure 2A it is clearly shown that neither the UTRAN channel raster of 200kHz nor a raster of 100kHz can be used for the smallest system bandwidth.
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Figure 1. Interference minimization using channel raster. No channel raster (A), all four networks move away from each other (B), two networks use channel raster to move away from each other (C).
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Figure 2. E-UTRA carrier and guard band positioning within the 1.25MHz system bandwidth using raster spacing of 200kHz (A) and 50kHz (B) and placing the centre frequency in the centre of the spectrum allocation (C).
4. Conclusion

It is proposed to take into account the above E-UTRA raster considerations (impact of the channel raster concept on the cell search concept and on the channel number signaling). Moreover, we recommend that the concept of a channel raster is used in E-UTRA as means for operators to control adjacent channel interference. Furthermore, we propose to consider the usage of < 5MHz system bandwidths only to specific, small E-UTRA bands in order to limit overall complexity and improve spectrum usage efficiency.
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