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1. Introduction

In RAN1 #61, the following conclusions were made for uplink power control in LTE-A:
Group TPC with DCI format 3/3A
· 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 document, we share our views on TPC with DCI format 3/3A.

2. Group TPC with DCI format 3/3A
Considering that different channel qualities and scheduling decisions on different UL CCs, CC-specific TPC is needed in LTE-A. In order to reduce the signaling overhead, TPC commands for a group of UEs can be transmitted with DCI format 3/3A. In addition, it is preferable to multiplex Rel-8 and Rel-10 UEs in the same TPC group sharing the same DCI format 3/3A to further reduce the signaling overhead. 
From the discussion in RAN1#61, there are generally two proposals for group TPC using DCI format 3/3A in LTE-A. The main debate is whether to support cross carrier group TPC in LTE-A [1]-[8]. Our current preference is cross carrier group TPC using DCI format 3/3A shall be supported in LTE-A.
Cross carrier TPC in DCI format 3/3A can be beneficial for both periodic and aperiodic SRS transmissions on multiple UL CCs, since there may not be timely TPC command for SRS transmission without UL grant. In addition, cross carrier TPC with DCI format 3/3A can further reduce the signaling overhead by grouping TPCs for different UL CCs and/or different UEs in the same DCI format 3/3A. 
As discussed in [8], considering that SPS PUSCH and PUCCH can only be transmitted on a UE specific UL PCell in LTE-A, Rel-8 DCI format 3/3A can be completely reused for SPS PUSCH and PUCCH power control in Rel-10. It is noted that TPC commands in the same DCI format 3/3A for different UEs can be applied to different UL carriers, if those UEs’ SPS PUSCH or PUCCH are configured on different UL CCs.
There are two approaches to enable cross carrier TPC in DCI format 3/3A according to proposal 1 in RAN1#61:

· Option1: Each UE has one TPC-PUSCH-RNTI and each UL CC is configured with a tpc-index in the DCI format 3/3A.

· Option2: A UE can be configured with multiple TPC-PUSCH-RNTIs and tpc-indices, and each UL CC has a corresponding TPC-PUSCH-RNTI and a tpc-index.

Both of the two approaches can be Rel-8 backward compatible. However, option2 with multiple TPC-PUSCH-RNTIs increases the PDCCH false detection probability. Therefore, option 1 is preferred.
Given the above discussions, we have the following proposal:
Proposal: Cross carrier TPC with DCI format 3/3A is supported in Rel-10, and higher layers shall configure one TPC-PUSCH-RNTI for a UE and one tpc-index for each of its UL CCs.
3. Conclusions

In this contribution, remaining details on UL PC in LTE-A are discussed. We currently have the following proposals:
Proposal: Cross carrier TPC with DCI format 3/3A is supported in Rel-10, and higher layers shall configure one TPC-PUSCH-RNTI for a UE and one tpc-index for each of its UL CCs.
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