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1 Introduction

PRB indication methods for ePDCCH transmission were discussed in the last RAN1 meeting [1], and enhanced PCFICH (ePCFICH) was proposed as one of the method for PRB indication to UE [2-4]. In this contribution, we express our view on ePCFICH design in Rel-11.

2 Discussion
2.1
Motivations for ePCFICH

In Rel-10 LTE, PCFICH is used to indicate the number of OFDM symbols of the control region. Similarly, an ePCFICH could be used to indicate the resource allocation for the ePDCCH. This will enable ePDCCH transmission with dynamic PRB allocations to improve ePDCCH performance and improve resources utilization. However, RAN1 has not agreed on the need for dynamic indication of PRB resources for ePDCCH transmission [1]. On the other hand, there are some other mechanisms proposed for dynamic indication of PRB resources for ePDCCH transmission. We discussed these aspects and analysed existing solutions in our companion paper in [5]. 
Based on the latest agreement that common search space on ePDCCH will not be defined in Rel-11 [6], Rel-11 UE will still have to relay on legacy PDCCH for common control signalling. We consider signalling through legacy PDCCH as a simple mechanism for dynamic PRB indication to UE for ePDCCH transmission. This only requires defining new DCI signalling on legacy PDCCH common search space. However, potential Rel-12 features such as standalone new carrier type and low cost LTE MTC devices with reduced bandwidth may not support legacy control channel.  This may require ePCFICH for dynamic PRB indication for ePDCCH transmission, if such features are defined in Rel-12. Since these Rel-12 feature use cases and requirements are not yet clear now, it is premature to consider ePCFICH in Rel-11. 
Nevertheless, we can formulate the following requirements for ePCFICH design:

1. Able to support dynamic indication of PRBs for ePDCCH transmission in order to improve ePDCCH performance by frequency selective scheduling. 

2. Able to improve PRB resources utilizations with ePDCCH by using unused but reserved PRB-pairs for PDSCH transmission 
3. Able to support standalone operation of new carrier type, and MTC devices which might operate on reduced bandwidth. 

4. Able to have minimal decoding delay and UE implementation complexity.

2.2
ePCFICH design considerations
If ePCFICH is agreed to be specified, then RAN1 has to consider the following ePCFICH design aspects in order to meet the ePCFICH design requirements. 
1.  ePCFICH coding chain. 

· It is expected that number of bits to be transmitted on ePCFICH would be higher than that of legacy PCFICH. Thus, legacy PCFICH coding chain cannot be simply used. Particularly, channel coding scheme is to be studied considering performance and overhead. 
2.  Reference signal (RS) for ePCFICH demodulation
· Antenna ports#7-10 could be considered for ePCFICH demodulation. However, it would be beneficial to consider this along with new carrier type.   
3.  ePCFICH multiplexing and mapping in the time-frequency grid.

· This needs to be studied in detail considering collision with other channels and signals, and the implementation aspects.  

4. ePCFICH transmission scheme
· It shall be same as ePDCCH transmission scheme. 

The above design aspects need further study and analysis.
3 Conclusion

We discussed the needs for ePCFCIH to optimize ePDCCH transmission and the issues in specifying ePCFICH in Rel-11. Based on the analysis and the limited completion time for Rel-11 in RAN1, we propose the following: 
Proposal 1: ePCFICH shall not be supported in Rel-11.
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