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1 Introduction
In Rel.8 LTE, the following 2 types of UL TPC commands are specified:
· TPC command in DL/UL grant

· TPC commands in DL grant are applied to PUCCH transmission in the UL carrier

· TPC commands in UL grant are applied to PUSCH transmission in the UL carrier
· TPC command in DCI format 3/3A

· TPC commands in DCI format 3/3A is used for power control (PC) of PUSCH/PUCH of a group of UEs which are configured with the same TPC-PUSCH/PUCCH-RNTI. Each UE is addressed by a UE specific bit position (tpc-index) which is configured by higher layer signaling

The following has been agreed at RAN1#59bis regarding TPC command transmissoin in DCI format 3/3A [3]:
· TPC command transmission
· TPC in DCI format 3/3A
· For PUCCH
-
FFS
· For PUSCH
-
FFS
· In addition, the need for CIF is FFS (treat under AI 7.1.4)
· FFS: which DL CCs the UE searches for Format 3/3A
In LTE-A, CIF-assisted cross carrier operation (scheduling) has been agreed to be introduced as a distinct function of carrier aggregation in DL/UL [1,2] such that an efficient interference alignment (avoidance) can be provided especially for HetNet scenarios in which different propagation and/or interference conditions are expected among different component carriers.

In this document, we discuss cross carrier PC with DCI format 3/3A for PUSCH.
2 Discussion
In Rel.8 LTE, TPC commands in DCI format 3/3A directed to a group of UEs using TPC-RNTIs are supposed to be mainly utilized as a complementary to the TPC commands sent as part of the DL scheduling assignments and the UL scheduling grants, e.g., a possible use case is for a group of UEs configured for SPS. In addition, it can be also utilized for the purpose of fast fading compensation and interference management of PUSCH in dynamic scheduling.
In LTE-A, in addition TPCs via DCI format 3/3A for dynamic scheduling would be useful when a UE is aggregating multiple UL CCs. Although configured, some UL CCs may only be scheduled rarely. Using DCI formats 3/3A allows then to relax the required dynamic range of the power control in an individual TPC command in the DL/UL grants. We assume that this is a relatively frequent case. 

In order to efficiently convey such TPC commands for multiple UL CCs, cross carrier PC with DCI 3/3A is useful, since the PC parameters of all configured CCs can be simultaneously adjusted with a single DCI 3/3A PDCCH. This provides simple and efficient means to track the fast fading and interference fluctuations especially for the non‑frequently used UL CCs. 
Also, if DCI formats 3/3A for an UL CC is only on the paired DL CC, a UE needs to monitor and blindly decode DCI 3/3A on all DL CC which have paired UL CCs. This is obviously not desirable from a UE complexity perspective (e.g. number of BDs), since PDCCH monitoring of the common search space on a single DL CC seems sufficient and desirable, as discussed in [4]. Therefore, it is desirable to allow DCI formats 3/3A to power control non-paired UL CCs.

Moreover, in order to provide for backward compatibility and coexistence with Rel.8 UEs, DCI 3/3A without carrier indicator is preferable.
A possible approach of cross carrier PC with DCI format 3/3A considering the above may be as follows:

· Inform multiple TPC-RNTIs and/or multiple tpc-indices to a UE by higher layer signaling [5]
· This approach provides backward compatibility and co-scheduling with LTE UEs by reusing the DCI format 3/3A in LTE
· Combination of multiple TPC-RNTI and/or tpc-index can indicate TPC commands for multiple configured UL CCs

· Without requiring to monitor multiple DL CCs, a UE can receive PC commands for multiple configured UL CCs 
3 Conclusion 

In this contribution we showed our view on cross carrier PC with DCI format 3/3A for PUSCH in LTE-A. Our preferences are
· Support of cross carrier PC with DCI format 3/3A
· DCI formats 3/3A do not include CIF in order to provide backward compatibility and coexistence with Rel.8 UEs
· DCI format 3/3A for a UE in a DL CC can power-control an UL CC which is not paired with the DL CC to flexibly and efficiently support cross carrier PC
· Without requiring to monitor multiple DL CCs, a UE can receive PC commands for multiple configured UL CCs
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