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1. Introduction

In RAN1 #58, cross-Component Carrier scheduling with the use of a Carrier Indicator was agreed [1]. Also, in [1] it was mentioned that “solutions to PCFICH detection errors on the Component Carrier carrying PDSCH to be studied” The use of a Carrier Indicator is enabled semi-statically. When used, it is in the form of explicit bits in a DCI, being an index to a CC on which the DCI allocates PUSCH/PDSCH resources. In this contribution, we discuss some issues related to cross-CC scheduling and we provide some simulation results related to the above mentioned PCFICH issue.
2. Discussion
2.2. PCFICH error issue with cross-CC scheduling
In [2], the issue of PCFICH errors on the carrier transmitting cross-CC scheduled PDSCH was described and the need for further study of this problem and corresponding solutions was indicated. While [3], based on a theoretical analysis with the assumption of a PCFICH error rate of 1e-3, concluded the error case has negligible impact and that no special treatment is needed. Figure 1 shows the PCFICH error rates for 1.4 MHz, 3MHz and 5MHz.
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Figure 1 PCFICH performance
Based on the results it can be observed that the PCFICH error rate in low SNR cell-edge conditions can be as high as 4%. A PCFICH error in case of cross-CC scheduling will lead to a wrong UE assumption on the starting RE of the PDSCH and as a result this PDSCH reception will be erroneous. The soft buffer will be corrupted and a higher layer retransmission of this TB will be likely. In case of Rel-8 dynamic PDSCH scheduling, a similar error case can occur in case of a false positive PDCCH detection and in case of NACK-to-ACK misdetection at the eNB followed by a PDCCH decoding error followed by DTX-to-ACK misdetection at the eNB. Both of those Rel-8 error cases have a rather low probability compared to the possible PCFICH error rates. Furthermore, one of use cases for cross-CC scheduling, would be to avoid PDCCH transmissions on CCs with lower PDCCH coverage / harsher interference. In this use case, the potential benefit of transmitting the PDCCH from another CC can be hampered by still relying on the PCFICH from the CC with lower coverage or worse interference.
In the following, we outline two possible solutions to the above problem.

· Solution 1

Include the CFI of the cross scheduled CC into the DCI used to cross schedule the PDSCH.
This solution fully solves the PCFICH error issue but it requires additional overhead in the DCI on top of the additional CI bits.

· Solution 2

Assume that the CFI of the cross-scheduled CC is the same as the CFI of the CC transmitting the corresponding DCI. 

This solution fully solves the problem in case the CFI values on CCs participating in cross-CC scheduling are the same or when the PDCCH resources are coordinated/used jointly on the CCs (or when the cross-scheduled CC at least doesn’t uses a longer PDCCH duration compared to the CC with the corresponding DCI). In case of a CFI mismatch/uncoordinated usage of the PDCCH, there might be some unused or punctured PDSCH REs as illustrated in Figure 2

 REF _Ref242083266 \h 
.

No modifications to UE processing are incurred, while it could be noted that a smart UE in most of cases can detect the CFI mismatch (if any) and avoid self-interference.
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Figure 2 Solution 2 in case of uncoordinated CFIs
3. Conclusion
In this contribution, we discussed the PCFICH issue related to cross-CC scheduling. Based on the discussion in this paper, we propose:
· Solutions to the PCFICH errors are discussed further.
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