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1
Introduction
In this contribution, an approach of reusing extra TPC field for CFI signalling is introduced to address the PCFICH false detection issues. A short description on the situation with multiple TPC commands is provided and the differences between CFI and DAI or ARI signalling are discussed.
2
Discussion
2.1 Multiple TPC commands issue
In RAN1 #60, it was agreed that a single UE specific UL CC is semi-statically configured for PUCCH transmission and, from this agreement, DL grants for multiple DL CCs can be related with the single UL CC carrying A/N information. The DL grants have the field of TPC command for PUCCH power control and the situation of multiple TPC commands from cross-carrier scheduling occurs as shown in figure 1. There has been much discussion about dealing with multiple TPC commands in [1]-[5] and one of proposals is that the additional TPC fields can be used for the transmission of DAI(downlink assignment index) or ARI(ACK resource indicator)[1]. This proposal is based on the view of considering the additional multiple TPC commands as an extra field which can be used for the other purposes. The DAI described in [1] is intended for reducing the probability of DTX to ACK in the inter-CC A/N bundling. The purpose of ARI is the dynamic indication of PUCCH resource depending on whether A/N multiplexing is based on the channel selection or joint coding approach.
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Figure 1: Example of multiple TPC commands
2.2 CFI transmission by extra TPC fields
In reusing extra TPC fields as DAI or ARI, there may be certain points to be considered as below.

.

- The processing for DAI or ARI for PCC (primary component carrier) should be considered carefully.
- The size of TPC field is 2 bit, and DAI configuration needs more bits for indexing the maximum 5 carriers.
In [1], PCC agreed from RAN2 is introduced for uplink. In this contribution, DL PCC can be defined as the CC which gives DL TPC command to UL PCC for the convenience of description. In [1], DAI for DL PCC or ARI for UL PCC can not be defined, and it needs careful design consideration for the unified solution for bundling or PUCCH resource indexing. The maximum number of carriers to be considered in LTE-A is 5, and at least 3 bits are required for DAI operation while TPC field size is only 2 bits, which makes it unsuitable for DAI operation. Instead, reusing the additional TPC field as the CFI field as shown figure 2 is proposed in this contribution. A few advantages of the proposed scheme can be summarized as below.
- CFI field for DL PCC is not needed, and it is needed only for those cross-scheduled CCs. This matches the situation of multiple TPC commands well.

- CFI has the range of 1 to 3 or 2 to 4 and it needs only 2 bits.

- It does not require the increase of CIF or RRC signalling as shown in [6].
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Figure 2: The proposed scheme
3
Conclusion

From the above discussions, we propose  that
The CFI signalling by PDCCH is done by using the additional TPC field in the cross-carrier scheduling.
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