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1
Introduction

LTE-Advanced system can support multi-carrier transmission and also support cross-carrier scheduling by help of the Carrier Indicator (CI). Since multiple UL CCs can be allocated to a UE and CI can be used to control such UL CCs, it may be needed to make a rule to connect TPC command and its corresponding UL Component Carrier (CC). The followings are agreed proposals in RAN 1 #60 meeting about DCI format 3/3A for LTE-A[1]. 
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 proposal we discuss the necessity of cross-carrier operation of group TPC (e.g. DCI format 3/3A) for LTE-A.
2
Discussion
First of all, without cross-carrier operation of DCI format 3/3A, to control with DCI format 3/3A, it is impossible to control PUSCH power of a UL CC which is not paired with any DL CC. 
When UE is moving at very fast velocity or interference condition of each UL CC is frequently changing, cross-carrier power control with DCI format 3/3A could be an efficient solution for tracking UL channel conditions. In addition it is useful not only for scheduled PUSCH but also for non-adaptive retransmitted PUSCH. And as in LTE Rel-8, power control parameters for SRS could depends on parameters used for PUSCH in LTE-A. Since periodic or aperiodic SRS could be transmitted on multiple UL CCs, cross-carrier power control could be also useful for SRS power control. 
There are 3 possible options for cross-carrier power control for group TPC command with higher layer signaling (e.g. TPC-RNTI, tpc-index) as the followings.
Option 1: One TPC-RNTI + one tpc-index for each UL CC
As s simple extension of LTE Rel-8 group TPC method, a UE is assigned multiple TPC-RNTIs to differentiate each UL CC and in each DCI format 3/3A only one tpc-index is allocated.

Option 2: One TPC-RNTI + multiple tpc-indices for all UL CCs
A UE is only assigned one TPC-RNTI and multiple tpc-indices in a DCI format 3/3A. Each tpc-index is used for differentiating each UL CC.

Option 3: Multiple TPC-RNTIs + multiple tpc-indices for all UL CCs.
This option is full-flexible solution. A UE can be assigned multiple RNTIs and indices and a combination of RNTI and index can be used for differentiating each UL CC.
Considering the above reasoning, cross-carrier operation with DCI format 3/3A should be supported by applying one of these options.
· Suggestion 1: Cross-carrier operation of DCI format 3/3A should be supported
3 
Summary
In this document we addressed some remaining FFS issues of current agreement on UL TPC. We summarize our suggestions as the follows

· Suggestion 1: Cross-carrier operation of DCI format 3/3A should be supported

4 
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