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1 Introduction

In RAN1 #61 meeting, there are some schemes [1]-[6] discussed to support cross-carrier power control through DCI format 3/3A and two different proposals are listed in chairman’s notes:
Proposal 1 in relation to cross-carrier group PC:

· Semi-static configuration of multiple TPC-PUSCH-RNTI/TPC-index pairs (FFS whether multiple RNTIs are supported) to define the mapping between the TPC command and the UE/CC

· No increase in UE blind decoding attempts due to cross-carrier group power control
Proposal 2 in relation to cross-carrier group PC:

· Cross-carrier group PC is not supported in Rel-10.

In this contribution, the definition of cross-carrier group power control is clarified and some considerations of use cases and the implications of cross-carrier DCI 3/3A are given followed by our preference of the solutions.
2 Use cases for cross-carrier group power control
In LTE Rel-8, DCI formats 3/3A is defined for the transmission of TPC commands for PUCCH and PUSCH with 2-bit or 1-bit power adjustments. In LTE-A, it can be the same as in Rel-8 with no cross-carrier operation for symmetric UL/DL carrier configuration. While in the asymmetric UL/DL carrier configuration, the rules may be redesigned for such scenarios. Note that the same cross-carrier group power control scheme, if defined, can also be used for symmetric UL/DL carrier configuration. 
Note that by “cross-carrier group power control” we mean that the TPC command for a UL CC may be sent on any DL CC which may not be the DL CC linked to the related UL CC. The potential use cases for cross-carrier group PC are then discussed as the following:

· PUCCH power control: As agreed in RAN1#60 meeting, a single UE-specific UL CC is configured semi-statically for carrying PUCCH A/N, SR, and periodic CSI from a UE, which is confirmed to be PCC defined in RAN2. 
· PUSCH power control: For PUSCH power control, the TPC command in UL grant can be used to power control PUSCH transmissions as in Rel-8. In the case of SPS without UL grant, it has been agreed in RAN2 that in case of carrier aggregation a UE has only one UL SPS grant on Pcell in a subframe. 
· SRS power control: For TDD, SRS transmissions on multiple UL CCs shall be supported for PUSCH and/or PDSCH link adaptation where corresponding DCI format 3/3A can be sent on the linked DL CC. 
Therefore there is no use case that cross-carrier 3/3A must be supported though it may be considered as an optimization of the power control design for some specific scenarios. Based on these analyses, we prefer Cross-carrier group PC is not supported in Rel-10.
3 DL CC for DCI 3/3A transmission
As in Rel-8, for each UL CC of a UE, it may be configured by higher layer a parameter tpc-Index representing the TPC command index, and a TPC-PUSCH-RNTI per carrier. The question is that, when an UL CC is configured to receive DCI 3/3A with a RNTI and a TPC-index, where the UE should search this pair of RNTI/TPC-index. This will actually define whether cross-carrier 3/3A is supported or not. In the case of cross-carrier, the DL CC that the UE should search for a corresponding DCI 3/3A needs to be signalled along with RNTI/TPC-index. In the case of non-cross carrier, the UE always search on the link DL CC and no signalling is needed.
Furthermore, in case that multiple  RNTI/TPC-index pairs for UL CCs of a UE on a same DL CC, either due to asymmetric UL/DL carrier configuration or cross-carrier group PC, it is preferred to have 1 RNTI with multiple TPC-indices for the UL CCs. 
4 Conclusions
In this contribution, some considerations and analyses of DCI 3/3A for carrier aggregation are given and the conclusions are:
· Cross-carrier group PC needs not to be supported in Rel-10.

· In case of cross-carrier group PC, the DL CC that a UE searches for a corresponding DCI 3/3A needs to be signalled.
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