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1 Introduction

RAN1#69 sent an LS to RAN2, 3 and 4 with questions relating to the necessity to and complexity of decoding PBCH for UEs that are located in the 9DB CRE zone of a picocell. For RAN4, the question from RAN1 is whether it can be assumed that Release 11 FeICIC UEs always have interference cancellation capability.
This paper addresses these issues by discussing firstly the structure and contents of the PBCH channel and the required structure for an IC, then IC performance. 
2 PBCH structure and contents
The LTE PBCH contains 14 bits that make up the MIB. The contents of the 14 bits are as follows:

· System bandwidth
· PHICH configuration

· System Frame Number (8 LSB)

· (Indirectly, number of antenna ports, by means of TX diversity and CRC)

The UE will need to acquire the MIB in order to determine the SFN of the picocell during handover. Since the parameters of the MIB do not change frequently, the need to read the MIB occurs infrequently.

The 14 bits (plus 10 unused bits) are heavily encoded such that they can be transmitted with 1920 bits. The 1920 bits are transmitted over 6 RBs (i.e. 72 sub carriers) in 4 sub-frames. The 4 subframes are always located at subframe 0 in each 10msec radio frame. The bits in each subframe are arranged such that they are self-decodable, however the UE can soft-combine the 4 subframes.
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The PBCH is transmitted continuously in groups of 4 subframes. However the contents of the MIB cannot be assumed to be the same between groups of 4 subframes. In particular, the SFN will change between subframe groups.

The worst case in terms of interference on the pico PBCH will be when the macro PBCH channel directly collides.
3 PBCH IC receiver structure and performance
As discussed in the previous section, the interference towards the pico in the worst case will consist of PBCH interference. Thus to perform IC for PBCH the UE needs to decode PBCH from the agressor cell, make a channel estimate and subtract the recovered PBCH in the frequency domain. In the CRE zone, the agressor macro will experience high Ei/Noc and thus decoding of the PBCH will be straightforward
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Figure 3 shows an example of the performance of PBCH with and without interference cancellation considering an SIR of -9dB. Even at this SIR, with IC, PBCH detection at 1% is feasible for SNR down to -7.25dB.
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4 Conclusion

The document has discussed means of decoding PBCH from the picocell in the CRE zone. If the macro PBCH collides with the pico PBCH at low SIR, interference cancellation is required. Interference cancellation does not need to be performed frequently, is feasible to implement and enables PBCH to be decoded where the interference from the macro is large. Therefore, in answer to the RAN1 question interference cancellation for PBCH should be assumed in the terminal.

Proposal: The RAN4 response to RAN1 is that interference cancellation for PBCH is assumed. 
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