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1. Introduction

In RAN1#58, it was agreed that a PDCCH in one component carrier can schedule resources in another carrier through the use of a carrier indication field (CIF).  This contribution addresses PCFICH detection errors on the component carrier carrying the data and possible solutions.
2. PCFICH Detection Error and Possible Solutions
LTE-A UEs can be configured with UE-specific UL/DL carrier aggregation configurations that is a subset of the system configuration.  This allows for efficient support of techniques such as load balancing, interference coordination, QoS management, and power control.  Because of this, the load on different component carriers can be different and the PCFICH should be configured independently to allow for maximum scheduling flexibility while providing a saving in overhead.
With the use of a carrier indication field, it was pointed out in [1] that potential PCFICH detection error on the data carrier can cause the HARQ buffer to be corrupted and resources including retransmissions to be wasted.  
For the case where cross carrier scheduling is used for scheduling PDSCH on carriers without a control region [2], start of the PDSCH allocation can be either signaled to the UE or it can be assumed that PDSCH starts from predetermined location (e.g. n=4).

 For other cases, some potential ways to address this detection error can be listed as follows –
· No special handling. If the carrier is configured with a PCFICH, UE will independently decode the PCFICH and determine the PDSCH boundary as in Rel-8.    
· UE assumes fixed number of control symbols on the PDSCH carrier even when the carrier is configured with a PCFICH.  For example, UE can assume n=3 on the scheduled component carrier regardless of the actual PCFICH value.  The eNB is aware of this and can perform appropriate rate-matching and physical-layer mapping.  However, this will create two different eNB procedures – one for UE scheduled in the same carrier as PDSCH, and one scheduled in cross-carrier manner.  In addition, there may be slight performance degradation for cross-carrier users as all PDSCH symbols may not be used.
· PCFICH information is conveyed to the UE.  In this case, UE will also be informed of the PCFICH value in the data component carrier.  This information can be transmitted explicitly or implicitly.  Explicit transmission can be done for example using additional DCI field, higher-layer signaling or other approaches.  Implicit transmission can be done for example using CRC masking, PDCCH selection or by forcing the PCFICH on the data carrier to be the same as the control carrier.
In general, the PCFICH is very robust with SNR requirement of -2 dB at 0.1% error rate.  Additional power boosting can be used to improve performance.  Thus, it is expected that PCFICH can still be reliably detected in the data carrier.  For users in very poor condition, grants may be given in the same carrier as data to prevent this problem.  Since this problem can be addressed using implementation-based approaches, it is preferred not to specify a standards-based solution for this issue.  
Recommendations 
· For LTE-A, it should be possible to configure PCFICH independently on each component carrier. 
· Solutions to PCFICH detection errors on the component carriers that signal PCFICH can be handled by implementation.  
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