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1. Introduction

In accordance with the agreement reached during the TSG RAN WG1#46 meeting, the current working assumption on the channel coding scheme for primary broadcast channel (P-BCH) is Turbo coding. However, when the number of information bits is small, convolutional coding achieves a lower BLER than Turbo coding. In this contribution, we propose to use convolutional coding for the P-BCH considering the number of information bits conveyed in the channel.

2. Convolutional Coding for P-BCH
E-mail discussion on the contents of the P-BCH is on going. From the discussion, it is expected that the number of information bits conveyed by the P-BCH will be approximately 40 or even less. We also agree with this figure.
Since in general, the UE must decode the P-BCH with high quality for a large coverage area, the impact of the radio resources (transmission power) required for the P-BCH on the overall system efficiency is not negligible. Therefore, there were many discussions on performance enhancement techniques for the P-BCH transmission such as the use of a wider bandwidth, transmit diversity, soft combining between cells, and temporal soft combining, e.g., in [1]-[9].

The current working assumption for the P-BCH channel coding scheme is Turbo coding according to the agreement at the TSG RAN WG1#46 meeting. However, the use of Turbo coding is not optimum provided that the number of information bits for the P-BCH is approximately 40. Figure 1 shows the SNR required for achieving a 1% BLER as a function of the number of information bits for Turbo coding and convolutional coding. This figure shows that the convolutional coding reduces the required SNR by more than 0.5 dB when the number of information bits for the P-BCH is 40 or less.
Therefore, we propose to employ convolutional coding for the P-BCH instead of Turbo coding, in order to achieve efficiently high-quality P-BCH transmission even without additional (optional) performance enhancement techniques. Since convolutional coding is also used for the downlink L1/L2 control channel, any additional complexity is expected to be small.
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Figure 1 – Required SNR as a function of number of information bits
3. Conclusion
We recommend employing convolutional coding for the P-BCH instead of Turbo coding, which is the same as in the downlink L1/L2 control channel.
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