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1. Introduction
In E-UTRA, where various system bandwidth options are considered: 1.25, (1.6), 2.5, 5, 10, 15 and 20MHz, selecting the centre frequency (typically described by the channel raster) of the E-UTRA radio frequency channels is still an open issue to be solved. This document continues discussion about different options which could be taken into account when defining the channel raster for the E-UTRA system.

2. Discussion
In the UTRA system, which operates only on the 5MHz channel bandwidth, the fixed channel raster of 200kHz is used. This means that the centre frequency can be adjusted with a 200kHz step. This flexibility allows operators to shift their assigned carriers and control adjacent channel interference. For some frequency bands, additional channels are specified, centred in 5 MHz frequency blocks.
In case of the E-UTRA system, where different system bandwidth options are considered, the channel raster concept shall cope with all possible channel assignments in all frequency bands. Additionally, this concept should be optimized with regard to a fast cell search procedure. Moreover, it should allow for centre frequency fine tuning in order to minimize adjacent channel interference. Furthermore, it can be band specific - in [1] it is proposed not to consider system bandwidths lower than 5MHz in frequency bands I, VI, VII and IX.
During RAN4#40, it was mentioned in [2] that a 100kHz channel raster will be appropriate for E-UTRA. Furthermore, it was proposed to investigate larger raster spacing to enable efficient cell search. Instead of 100kHz, 125kHz channel raster could be taken into account. On one hand, such a raster would not require additional channel numbering as in certain frequency bands of the UTRA system (the minimum frequency offset between two possible, additional centre frequencies in the middles of adjacent spectrum allocations would be 625kHz – half of the smallest supported bandwidth option). On the other hand, such a raster would allow also for additional adjacent channel interference control similar to the one offered by a 100kHz channel raster. Considering 90% bandwidth efficiency and 2.5MHz system bandwidth, the guard bandwidth (i.e. the distance from the last subcarrier to the block edge) would be 125kHz. The channel raster granularity should be lower or equal to this guard bandwidth. Furthermore, the number of EARFCNs would be reduced, enabling a faster cell search procedure.
Taking into account the above mentioned assumptions, several channel raster concepts can be taken into account. We would like to emphasize two of them:
Option 1: Continuous fixed channel raster for each system bandwidth dependent on the frequency band - e.g. a channel raster of 125kHz for frequency band II, III, IV, V, VIII and a channel raster of 250kHz for frequency band I, VI, VII and IX:

· Such a raster size would be narrow enough (lower or equal to the guard bandwidth) to work for the smallest system bandwidth. Assuming the 125kHz channel raster size would be used in some frequency bands with all possible system bandwidth deployments, additional adjacent channel interference control in a 1.25MHz system bandwidth would not be possible [3]. On the other hand, when channel raster smaller than 125kHz would be used (e.g. 62.5kHz), there would be incredible high number of EARFCNs in a certain frequency bands (e.g. in band III – 75MHz, all system bandwidths are considered).
· Taking into account e.g. band IX of 35 MHz (in which system bandwidths lower than 5MHz are not considered) and a channel raster size of 250kHz, there would be 127 EARFCNs – see Figure 1 (blue blocks show possible deployment of effective system bandwidths – 4.5MHz, when only 5MHz channel bandwidths would be considered).
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Figure 1. Option 1 of a channel raster concept
Option 2: General centre frequency positions with spacing of half of the smallest supported system bandwidth in a frequency band (625kHz or 2.5MHz) with surrounding centre frequency positions used to additionally control adjacent channel interference:
· The spacing of half of the smallest supported system bandwidth enables block centred frequencies for all possible combinations of different bandwidths. 

· Number of surrounding frequency positions has an influence on adjacent channel interference control flexibility and also on the cell search procedure. The surrounding frequency positions could have a smaller spacing. In this case, the adjacent channel interference control flexibility but also the cell search procedure time would be increased.
· Taking as an example band IX (system bandwidths lower than 5MHz not considered), there would be only 57 EARFCNs - general centre frequency positions with spacing of 2.5MHz (red arrows in Figure 2) and additional surrounding frequency positions taking into account adjacent channel interference control optimized for all possible bandwidths in this band (black arrows in Figure 2).
In option 2, 62.5kHz distance between general and surrounding centre frequency positions could be taken into account for a 1.25MHz system bandwidth in order to additionally control adjacent channel interference. In Option 1, when fixed channel raster of 62.5kHz would be applied, the number of EARFCNs would be doubled.
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Figure 2. Option 2 of a channel raster concept
3. Conclusion

It is proposed to consider option 2 as a starting point for defining the channel raster concept for LTE. This concept allows for efficient cell search procedure and for flexible control of adjacent channel interference. Once an LTE channel raster concept will be agreed in RAN WG4, the mapping procedure from centre frequency positions to EARFCN numbers need to be discussed.
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