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1. Introduction 

LTE will support several different spectrum allocations. To facilitate this, it has been agreed that the RAN1 specifications should be written in a bandwidth-agnostic manner, supporting any system bandwidth corresponding to NRB resource blocks, where Nmin( NRB( Nmax. The actual transmission/reception bandwidths supported by LTE will instead be captured in the RAN4 specifications.

To enable cell search without the UE having a priori knowledge of the transmission bandwidth in a cell, it has been agreed to transmit the synchronization signals in the center 72 subcarriers (36 subcarriers on each side of the unused DC subcarrier) ‎[1].  For the same reason, at least the primary system information (the “primary BCH” transport channel) is transmitted in the center part of the spectrum, which is reflected in the mapping of the CCPCH in ‎[1]. Thus, as all transport channels are mapped to resource blocks, there are three resource blocks on each side of the DC subcarrier for the “primary BCH”.

2. Even and Odd Number of Resource Blocks

As stated above, the specifications should cover any system bandwidth corresponding to NRB resource blocks, where Nmin( NRB( Nmax.

As discussed in the introduction, the “primary BCH” (and any other transport channel that should be possible to receive prior to the bandwidth of the cell being known to the UE) should be mapped to three resource blocks on each side of the DC subcarrier. Clearly, this is straight forward when the system bandwidth corresponds to an even number of resource blocks as illustrated at the top of Figure 1.

However, also bandwidth corresponding to an odd number of resource blocks need to be covered. For example, 25 resource blocks is typically considered for the case of 5 MHz spectrum allocation. At the same time, the mapping of the “primary BCH” to resource blocks cannot depend on the system bandwidth. Therefore, a consequence is that the resource block structure in the frequency domain must differ between subframes carrying the BCH and subframes not carrying the BCH for spectrum allocations corresponding to an odd number of resource blocks.  In subframes where the “primary BCH” is transmitted, the six center resource blocks must be symmetrically allocated around the DC subcarrier.

The simplest way of realizing this for spectrum allocations corresponding to an odd number of resource blocks is to mandate all subframes where the BCH is transmitted to contain an even number of subframes in the frequency domain, while in all other subframes, the number is odd. This is illustrated at the bottom of Figure 1.

The resulting bandwidth inefficiency from this approach is very is small, 1/25/10=0.4 % for the case of 25 resource blocks and the “primary BCH” being transmitted once per 10 ms radio frame.  This does not seem to motivate complicating the resource block definition by aggregating the “unused” subcarriers in Figure 1 into a special “distributed” resource block, although this would be possible as well.
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Figure 1: System bandwidth corresponding to an even and odd number of resource blocks.
3. Conclusion

It is proposed to mandate subframes in which transport channels the UE must be able to read prior to having acquired knowledge about the system bandwidth to have an even number of resource blocks in the frequency domain. Other subframes may contain either an even or an odd number of resource blocks.
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