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1
Introduction
The false error detection problem of PCFICH is discussed and the solutions by several approaches are provided in the past meetings.[1]-[5] In this contribution, the special case of cross-carrier scheduling which we may need to consider is presented and discussed in connection with the solutions of PCFICH false detection.
2
Discussion
Figure 1 shows an example of some special case in cross-carrier scheduling. There are three CCs as 
[image: image1.wmf]0

CC

, 
[image: image2.wmf]1

CC

 and 
[image: image3.wmf]2

CC

. 
[image: image4.wmf]0

CFI

, 
[image: image5.wmf]1

CFI

 and 
[image: image6.wmf]2

CFI

 are the corresponding CFI values. Every CC has at least one PDCCH which gives cross-carrier scheduling to other CC and also has at least one internal PDSCH scheduled from other CC’s PDCCH. We can call this case an entangled cross-carrier scheduling.

Considering UEs in the cell environment, UEs might experience various channel conditions and have different channel SNRs between control region and the data region. For example, the control region of 
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 for UE2 and the control region of 
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 for UE1. In this case, they can exchange the cross-carrier scheduling by each CC’s PDCCH and the possibility of entangled case can be considered to happen. The cross-carrier scheduling is depending on the policy of scheduling algorithm and the scheduler can preclude this case by intention. For utilizing the diverse channel condition of UEs and maximizing the system throughput, the restriction on the scheduling algorithm may not be a favourable choice.
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Figure 1: Example of entangled cross-carrier scheduling
There are many solutions for PCFICH false detection and three main solutions considered can be described as below.

1. CFI for cross-carrier scheduled CC is set by cross-carrier scheduling CC’s PDCCH explicitly or implicitly.[2]-[5]
2. CFI or start of data region for cross-carrier scheduled CC is set by high layer signalling semi-statically.[1][5]
3. CFI or start of data region for cross-carrier scheduled CC is same as cross-carrier scheduling CC’s PDCCH.[2][3][5]

For the above solutions, the discussions about entangled cross-carrier scheduling can be summarized as below.

1) For the solution 1, no difference is expected between entangled case and normal cross-carrier scheduling.

2) In higher layer signalling approach of the solution 2, the CFI values of cross-scheduled CCs can be semi-statically controlled and be considered as constant for some time interval. In the example of Figure 1, CFI values of all CCs can be set by higher layer signalling and eNB can not control them dynamically. Although eNB needs to increase the amount of control region of just one CC instantly, eNB can not do it until the next updating instant. On the contrary, direct waste of resource in control region may occur when eNB want to reduce CFI values of CCs dynamically. These restrictions on the scheduling may cause the degradation of system performance and waste of resource in control region. The same situation would happen in the case of controlling a start of data region by higher layer signalling.
3) For the solution 3, all CFI values have the same value for the entangled case of Figure 1. They can be adjusted dynamically but can not be controlled separately for each CC. This causes the waste of resource in control region and the additional scheduling to balance the control signalling between CCs. The same start of data region for all CCs may also cause a puncturing of data or waste of resource for each CC.[2]
4
Conclusion

From the above discussions, the conclusion is as below.
1) It is needed to decide whether an entangled cross-carrier scheduling is precluded or not.
2) The solution 1 is preferred when an entangled cross-carrier scheduling is considered.
3) For the solution 2 and 3, more sophisticated approach for an entangled cross-carrier scheduling is needed to prevent a waste of resource.
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