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1 Introduction

In RAN1 #59bis meeting, one TP [1] was agreed regarding CIF for CA in LTE-A, while the details of cross-cc scheduling with DCI format 3/3A are still FFS. There are some schemes[2]-[6] discussed to support cross-carrier power control through DCI format 3/3A and the following offline discussion [7] was agreed as way forward for the TPC in LTE-A.
TPC command transmission

· TPC in UL grant

· is applied to UL CC for which the grant applies

· TPC in DL grant

· is applied to UL CC on which the ACK/NACK is transmitted

· TPC in DCI format 3/3A

· For PUCCH

· FFS

· For PUSCH

· FFS

· In addition, the need for CIF is FFS

FFS: which DL CCs the UE searches for Format 3/3A

In this contribution, some considerations of DCI 3/3A for carrier aggregation with or without carrier index field (CIF) are given followed by our preference of the solutions.
2 Discussion
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 and symmetric UL/DL carrier configuration. While in the asymmetric UL/DL carrier configuration, the rules has to be redesigned with or without CIF to support cross-carrier operation. Note that the same cross-carrier power control scheme, if defined, can also be used for symmetric UL/DL carrier configuration. Also note that, as agreed in RAN1#60 meeting, a single UL CC will be assigned for all the PUCCH transmission of a UE therefore the following DCI 3/3A discussion only applies to PUSCH cross-carrier power control.
2.1 Scheme 1: include CIF in DCI 3/3A, while keep its size equal to DCI 0/1A

To support cross carrier scheduling operation and asymmetric UL/DL carrier configuration for DCI format 3/3A, the following methods have been discussed in [2]:
Embed CIF into a fixed position of DCI format 3/3A payload, while the whole DCI format 3/3A payload size is aligned to that of DCI format 0/1A in the common search space. 
Single or multiple CIFs within one DCI format 3/3A will be the possible options. One DCI format 3/3A is used to convey TPC commands for one or multiple UL CCs. The mapping between DCI format 3/3A and UL CCs is according to the value of the embedded CIF.
Pros:

· No additional blind decoding efforts.
Cons:

· The number of TPCs within one DCI 3/3A is reduced
· Not align with UE-specific CIF mapping.
· It might take multiple subframes to power control all the UL CCs of a UE. Common power control for multiple UL CCs may be implemented by letting one CIF value to indicate all the UL CCs.

Note that UE-specific CIF mapping may still be used where the CIF in DCI 3/3A may indicate different UL CC for different UEs. For example, the actual UL CC index for a specific UE may be given as CIF mod number of configured UL CCs of the UE.
2.2 Scheme 2: higher layer configured 3/3A supporting multiple UL CCs 
If the DCI formats 3/3A includes no CIF, there are some possible ways to obtain the cross-carrier operation as shown in [3].
For each UL CC of a UE, it may be configured by higher layer a parameter tpc-Index representing the TPC command index, a TPC-PUSCH-RNTI per carrier. This scheme offers the full flexibility for different UL PC considerations in CA scenarios. 
For example, if overhead is the biggest concern and similar interference situation is maintained for PUSCH of all the UL CCs, a common UL power control may be implemented by assigning TPC-PUSCH-RNTI for all the UL CCs to be the same value, and assigning the tpc-Index for all the UL CCs to be the same as well. Another example is to configure one TPC-PUSCH-RNTI to all the UL CCs while have different tpc-Index for each UL CCs. The TPC-PUSCH-RNTI can be either cell-specific or UE-specific. In this way, number of blind detection for DCI 3/3A is kept the same as Rel-8 while per CC power control is realized. Though different TPC-PUSCH-RNTI may be assigned to each UL CC to allow more flexible power control in different time instances, the required number blind decoding has to be increased which results in higher complexity. 
Pros:

· No modification needed for physical layer, backward compatible and coexistent with LTE Rel-8 UEs.
3 Conclusion
In this contribution, some consideration of DCI 3/3A for carrier aggregation with or without CIF is given. From the compatibility and overhead points of view:

We prefer higher layer configured 3/3A to support cross-carrier UL PC.
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