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1 Introduction

During RAN#62, a WI was approved on BCH enhancements. The WI was based on a previous RAN2 Study Item on the impact of recent new features on BCH capacity. The amount of capacity required on the BCH depends on network configuration and the supported set of features, and under some configurations the BCH loading may be very high or the BCH may be overloaded.
The WI aims to develop a new BCH solution (“BCH2”) in order that feature growth in future 3GPP releases is secured and BCH capacity will not become a bottleneck in deploying advanced, feature rich networks. Although the WI is primarily a RAN2 issue, it is of relevance in RAN1 to consider the physical channel configuration that may be used to support the BCH2 solution. 
At RAN1#76, it was agreed to use an S-CCPCH to carry the BCH2, and further detailed parameter setting have been proposed [1]. It remains to be decided still what channel coding method to use, turbo coding or convolutional coding. A comparison of performance was provided in [2], but only in AWGN conditions. 

In this contribution we compare the performance of different coding schemes for different channel models.

2 Simulation results
Link level simulations have been performed to study performance difference between rate 1/3 turbo coding and rate 1/2 convolutional coding. A single transport block of size 276 bits is transmitted in a 20 ms TTI on BCH2 mapped to S-CCPCH. A 16 bit CRC is appended to each transport block.
The S-CCPCH is mapped to a SF 256 code with no TFCI or pilot bits. AWGN, PA3 and PA30 channel profiles were studied for a 1-RX UE RAKE receiver using practical non-ideal algorithms. The Ior/Ioc is fixed at 0 dB. Ec/Ior for P-CPICH is -10 dB, P-CCPCH is -12 dB, PICH is -16 dB, SCH is -12 dB, and OCNS is added to fill up the carrier power.
The link level simulation curves indicate the transport block error rate on the y axis and the Ec/Ior required for carrying the transport block on the x axis, and are shown in the plots below. 
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3 Conclusion
The observed performance benefit for turbo coding in [2] seems to exist for AWGN channels, but disappears for fading channels. In PA30 even a loss is observed with turbo coding compared to convolutional coding.

In short, there is no evidence that turbo coding provides significant benefit over convolutional coding in other scenarios than AWGN.
Since turbo coding would be a deviation from the P-CCPCH scheme used today and could possibly also add a bit of decoding complexity in the UE, it is proposed to consider only convolutional coding for the BCH2 mapped to S-CCPCH.
Proposal: BCH2 shall be convolutionally coded before being mapped to S-CCPCH.
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