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1
Introduction
In Rel-8/9, group power control is supported by DCI format 3/3A [1][2], which is useful for quick power adjustment for SPS, periodic CQI, SRS and non-adaptive PUSCH transmission. 
It has been agreed to allow UE specific cross carrier scheduling. However, how to perform cross carrier power control with DCI format 3/3A is FFS.

In this contribution, some alternatives for cross carrier power control by DCI format 3/3A and remaining aspects are discussed. This is a resubmission of R1-102310 with minor update.
2
Discussion
There are basic two categories of alternatives to support cross carrier power control by DCI format 3/3A, either by addition of CIF(s) or by configuration of higher layer signalling.
For CIF(s) approach, the backward compatible would be the first issue. In addition, it may increase blind decoding attempts if the DCI format 3/3A has different payload size as DCI format 0/1A in common search space. To reduce additional blind decoding possibility, the only way is to keep DCI format 3/3A and DCI format 0/1A the same size, which implies the reduction of TPC command capability if DCI format 0/1A doesn’t support CIF. Furthermore, adding odd number of CIFs may introduce one unused bit for DCI format 3.
On the other hand, since CIF is UE specific, CIF in DCI format 3/3A may indicate power control on different UL CCs among UEs. Similarly, it’s hard to implement concurrent power control for multiple UL CCs among UEs, especially when UEs have different carrier aggregation configuration. To perform UE specific cross carrier power control with CIF, more complicated rules (e.g. mod, offset etc) would be needed.
From the above consideration, addition of CIF for cross carrier power control is not preferred.

For higher layer signalling approach, basic way is to configure additional TPC-PUCCH-RNTI(s)/TPC-PUSCH-RNTI(s) and/or CC specific tpc-Index (indices). This approach introduces less RAN1 standardization impact. Since it has been agreed that there is only one PUCCH UL CC for PUCCH transmission, a pair of TPC-PUCCH-RNTI and tpc-Index can provide PUCCH power control on the configured PUCCH UL CC. Consequently, if PUCCH UL CC is reconfigured, the tpc-Index should be able to be reconfigured if necessary.
Proposal 1: A pair of TPC-PUCCH-RNTI and tpc-Index is configured to a UE to provide PUCCH power control on the configured PUCCH UL CC of the UE by DCI format 3/3A. When PUCCH UL CC is reconfigured, the tpc-Index shall be able to be reconfigured concurrently if necessary.
For CC-specific PUSCH power control by DCI format 3/3A, there are two chooses further. One is to have a pair of TPC-PUSCH-RNTI and tpc-Index for each configured UL CC (or at least multiple TPC-PUSCH-RNTI is supported), while the second one is to have a single TPC-PUSCH-RNTI for all configured UL CCs and have a tpc-Index for each configured UL CC. Note that for both alternatives, tpc-Index is always CC specific. 

The first approach provides more flexible power control for different UL CCs (also for different UEs on each CC) at different subframes than the second approach. Yet, in resource limited situation (e.g. RNTI is the concern), the second approach consumes less RNTI resource. Note that the second approach updates all configured UL CCs at the same time with possible different power adjustment levels. The second approach also allows UE to apply tpc-Indexes for active UL CCs respectively. 
Proposal 2: Single TPC-PUSCH-RNTI and tpc-Indexes are configured for configured UL CCs. 
Please also note that the PUCCH and PUSCH use the same tpc-Index when both are considered with the same pathloss . In addition, although power control on both PUCCH and PUSCH may be configured with the same tpc-Index, they may essentially apply to different UL CCs. 
3
Conclusions 
In this contribution, we discuss issues related to cross carrier power control by DCI format 3/3A.
It’s proposed that RAN 1 discusses and agrees on the following:

Proposal 1: A pair of TPC-PUCCH-RNTI and tpc-Index is configured to a UE to provide PUCCH power control on the configured PUCCH UL CC of the UE by DCI format 3/3A. When PUCCH UL CC is reconfigured, the tpc-Index shall be able to be reconfigured concurrently if necessary.
Proposal 2: Single TPC-PUSCH-RNTI and tpc-Indexes are configured for configured UL CCs. 
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