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1. Introduction

In this contribution the BCH/SCH transmission details for odd number of RB (e.g. 25 RBs in 5 MHz BW) are provided.  In earlier meetings the following points were agreed.
· It is agreed 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.
· The number of resource elements to which P-SCH and S-SCH is mapped is set to 64.
· Details on what set of resource elements the coded BCH should be mapped is still being discussed.  

This contribution presents some options based on the above agreement.
2. BCH/SCH Mapping Details
Point number (1) above seems to indicate that P-BCH as being among the "transport channels the UE must be able to read prior to having acquired knowledge about the system bandwidth".  Since it is anticipated that P-BCH will be transmitted only in subframe 0, then only subframe 0 would have the "even number of RB" constraint and not subframe 5 where only SCH is transmitted.  This is illustrated in Figure 1.  In this example, only 2 RBs are used by the P-BCH for ease of illustration.  In the latest version [1], subframe 0 is the only subframe with the RB around DC handled in this way
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Figure 1.  Physical RB’s occupancy in a 10ms radio frame

As per the agreement, in subframe#0 the middle resource blocks have to be redefined.  On the other hand, in subframe#5 it is not necessary to redefine these middle resource blocks to accommodate the synchronization signals.  
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Figure 2. P-BCH mapping with (a) resource block redefined and (b) original resource block definition.
An alternative to the agreement shown in Figure 2-(a) is not to redefine the resource blocks but rather the P-BCH mapping as shown in Figure 2-(b).   In this case, for odd number of RBs, the P-BCH will be mapped to only half of the resource blocks on the edge.  As a result, different mapping will be needed for systems with odd and even number of resource blocks.   However, as evident by the pending design of the synchronization signals, this does not seem to be a big challenge.
The main advantage of Figure 2-(b) is that resource block definition remains identical regardless of subframe number, leading to ease of design and implementation, especially with persistent scheduling.  In addition, one resource block will not be lost in subframe#0.  Data can be transmitted on the edge resource blocks with appropriate puncturing (similar to data transmission in resource blocks containing the synchronization signals).  It should be noted, however, that even if one resource block is lost in subframe#0, power can be re-distributed to other resource blocks.
3. Conclusions and Recommendation:

It is proposed to revisit the agreement 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.  By maintaining the same resource block definition, consistent and efficient system design and implementation can be achieved.  As such, it is recommended that BCH (a transport channel) not be mapped to an integer number of RBs but just use the center subcarriers similar to SCH.
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