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1. Introduction

In RAN1 #58, cross-Component Carrier scheduling with the use of a Carrier Indicator was agreed [1]. During RAN1 #60bis, it was further decided that:

· The PDSCH starting position on a cross-scheduled CC can be different from the CFI value on the CC carrying the PDCCH.
· Note that also the PDSCH starting position on a cross-scheduled CC may be different from the CFI value on the CC carrying the PDSCH.
· If the PDSCH starting position on a cross-scheduled CC is agreed to be RRC signalled, then all Rel-8 CFI values are supported as PDSCH starting positions on a cross-scheduled CC. This value can be different from the CFI value on the CC carrying the PDCCH.
Also, two alternatives of using the signalling were identified:

Alt 1:

· In case of cross-carrier scheduling, the UE shall always follow the “newly-standardized solution” for ascertaining the PDSCH starting position on the CC carrying the PDSCH.
Alt 2:

· In case of cross-carrier scheduling, the UE shall follow the “newly-standardized solution” if it is used for ascertaining the PDSCH starting position on the CC carrying the PDSCH; if the “newly-standardized solution”is not used, the UE shall read the PCFICH on the CC carrying the PDSCH.
In this contribution, we discuss the remaining open issues related to signalling of the PDSCH starting position on a cross scheduled CC.
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. Figure 1 shows the PCFICH error rates for 1.4 MHz, 3MHz and 5MHz.
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Figure 1 PCFICH performance
The results confirm the need for a standardized solution considering the PCFICH error rate in low SNR cell-edge conditions.

First, we discuss the usage of the standardized solution.
· DCI Signalling

In case DCI signalling of the PDSCH starting position on a cross scheduled CC is used and all CFI values are supported for each CC within the UE DL Component Carrier set it is natural to specify that the UE shall always follow this dynamic signalling for the reception of the cross scheduled PDSCH. Such signalling can dynamically support all Rel-8 CFI values so there is no benefit in disabling it in cases when PCFICH/PDCCH coverage is not problematic.
· RRC Signalling
The PCFICH coverage problem is understood to be present only for certain scenarios/UEs like e.g. Het-Net, low BW CCs, or cell-edge UEs in which dynamic changes of the starting position of the cross-CC scheduled PDSCH are not necessarily beneficial. Therefore, if the RRC signalling solution is used, it will be reasonable to let the eNB implementation to decide for which scenario/UE the RRC signalling of the CFI is enabled. There seems to be no UE implementation burden with such an approach because the UE will anyway will be able to receive the PCFICH on multiple CCs in case the CIF is disabled.
In the following, we outline the two current alternative solutions to the above problem.

· Solution 1

DCI signalling of the CFI of the cross-scheduled CC.
This solution fully solves the PCFICH error issue but it requires additional overhead of one bit in the DCI on top of the additional CIF bits assuming joint coding of CIF/CFI. It can be further optimized by including the CFI bits only when the Carrier Indicator Field points to some other carrier than the PDCCH CC. This does not increase the number of blind decoding trials considering the working assumption on one-to-one mapping between the PDSCH CC and the PDCCH CC (option 1) [4]. Regarding the proposal in [5] of CIF/CFI joint coding with just 3 bits, it is our view that such a solution will create exceptions, complex specification and possibly will also required additional higher layer signalling e.g. to configure the restrictions and restricted carriers.
· Solution 2
Semi-static signalling of the CFI of the cross-scheduled CC.

In this case the CFI of the PDSCH CC is provided by higher layers (e.g. one value per CC via RRC). This solution precludes the principle of dynamic CFI changes with cross-CC operation. However, the signalling overhead is well understood and manageable.
3. Conclusion
In this contribution, we discussed the remaining open issues related to the signalling of the PDSCH starting position on a cross scheduled CC. Based on the discussion in this paper, we propose:
· The baseline solution is that the UE shall follow the RRC signalling for cross-CC PDSCH reception if enabled by the eNB, otherwise the PCFICH is used,
· In case that DCI signalling is proven to be superior joint CIF/CFI coding should use 4 bits and the UE shall always follow the DCI signalling for cross-CC PDSCH reception.
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