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1. Introduction
In RAN1#49bis, a working assumption was made to code and scramble the P-BCH over a 40ms interval. This contribution takes a brief look at the agreed upon P-BCH structure and suggests the scrambling sequence generation be linked to the cell ID as a means of enhancing performance without any increase in decoding complexity.

2. Discussion
In Orlando it was decided to accept as a working assumption that the coded BCH transport block is mapped to four subframes within a 40 ms interval, as shown in Figure 1. Also shown is the scrambling of the codeword before modulation, one purpose
 of which is to randomise interference from neighbouring cells for the P-BCH not only for the codeword as a whole but also between each of the four subframes. To achieve this purpose, the scrambling sequence should be cell specific.

For example, consider a synchronous network operating without cell specific scrambling. If a UE is in line of sight of two eNBs transmitting identical P-BCH transport blocks, without cell specific scrambling the received signals from each eNB may add destructively leaving the UE unable to decode the P-BCH.

As a further example, again consider the case of a synchronous network operating without cell specific scrambling but with a UE not in line of sight of any eNB. Although different but self decodable 10ms transmissions do introduce an element of randomness to each interfering eNB, without cell specific scrambling the full benefit of combining across the BCH subframes may not be achieved.
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Figure 1 - P-BCH Structure

Proposal: Scrambling of the P-BCH codeword is cell specific 

3. Conclusion
In this contribution we examine the P-BCH structure adopted in Orlando. We propose to clarify that scrambling is cell specific in order to enable randomisation of interference between cells. 
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� Scrambling can also help with identifying the radio frame (10ms) timing.





