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1
Introduction

During the RAN plenary meeting #62, a new WI [1] was agreed, aim of which is “to address the increase of system information without negatively affecting the end-user performance” and “to offload the current BCH”.  The WI states that solutions should be carefully evaluated, whereupon one needs to consider existing solutions already adopted for the legacy BCH channel.

During the RAN1#76 meeting, we have presented some initial considerations for the physical channel design aspects [2], where in particular we proposed to consider turbo encoding as one option for BCH data in addition to the possibility of using convolution coding as is the case with BCH processing for transmission on P-CCPCH. In this paper we present some link level simulation results covering both convolution coding with different transport block sizes and turbo coding. 

2
Analysis of different options for the secondary BCH

2.1
General considerations

During the RAN1#76 meeting, RAN1 has made an agreement that a new BCH channel design will rely upon S-CCPCH channel, which allows to transmit up to 600 raw bits in 20ms TTI. One of the simplest and straightforward approaches in this case would be to apply the same coding as in the legacy BCH case, e.g. convolution coding with rate 1/2. It will allow transmitting a transport block of 276 bits, as opposed to 246 bits in the legacy case where we have only 540 raw bits per TTI on P-CCPCH.  At the same time, as already briefly mentioned in [2], there is a possibility to apply turbo encoding with rate 1/3 with puncturing. As turbo encoding chain has been part of the WCDMA system from day-1 and is applicable also for FACH on S-CCPCH, it should not require any additional implementation efforts to use it for the new BCH processing.  When compared to convolution coding, turbo encoding should provide better protection thus allowing to adopt either a larger transport block size or allowing to have less energy allocated to the secondary BCH channel.

2.2
Link level results

Below, we present some link level simulation results for the following scenarios:

1. 540-246-CC1/2. This is a legacy BCH case with 540 raw bits and convolution coding.

2. 600-276-CC1/2. This a case with 600 raw physical bits and the same convolution coding as in the legacy functionality.

3. 600-246-TC1/3. This is a case with 600 raw physical bits but with turbo encoding applied to transport block, size of which is 246 bits as in the legacy BCH scenario.

4. 600-276-TC1/3. This is a case with 600 raw physical bits but with turbo encoding applied to transport block, size of which is 276 bits as in scenario 2 above with convolution coding.

In all the scenarios we assume the AWGN channel and the same transmission power of 1W. As can be seen from the Figure 1 below, if we cater for less energy allocated for a new BCH channel, then turbo encoding with 246 bits is the best option. If we are after having a possibility to send more data over the secondary BCH channel, then still turbo coding provides better results. Since a BCH cycle of 1.28s comprises 64 BCH transport blocks, the target BLER should be less than 1/64. If for the sake of simplicity we take  0.01 as a target operation point, then turbo encoding with 276 bits performs better than convolution coding with 276 bits.

[image: image1.emf]
Figure 1: Link level simulation results for different encoding options.

3
Conclusion

In this paper we have presented some link level simulation results for different options that can be applied to the secondary BCH channel. In particular, we have considered convolution coding with 276 bit transport block size, as well as turbo encoding with 246 and 276 bit transport block sizes. 
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