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1 Introduction
In the previous RAN1#59bis meeting, several companies support the use of DCI format 3/3A to provide additional TPC in the carrier aggregation scenario [1]-[8].  However, how to implement the cross-carrier TPC using DCI format 3/3A is still not clear.  Currently, two proposals from two different proponents, i.e., [1] and [6], are being discussed very often.  In this contribution, we will share some of our view to these two designs. 
2 Design Consideration
Based on the current Rel-8 design, a group of UEs of the same carrier are aggregated as one power control group.  With the TPC-PUCCH/PUSCH-RNTI and TPC-index signaled in the higher layer, UE can readily identify its TPC.  To extend the current design to support cross carrier TPC, the concept of CIF is applied to DCI format 3/3A as suggested in [1].  Unlike other DCI format transmitted in the UE-specific search space, the size of DCI format 3/3A after CIF insertion should be maintained unchanged in view of blind decoding overhead reduction in the common search space.  In order to satisfy this requirement, some TPC indices should be reserved for CIF usage.  Since the CIF information is transparent to the legacy UE, there is no backward compatibility issue.  It is also suggested in [1] that more than one CIF value can be inserted so that each TPC group carries commands for more than one UL CC.  As compared to the case where only one CIF is inserted in each group, this scheme does lower the probability of false active in PDCCH decoding since the number of CRC check is reduced at the cost of capacity loss.  In fact, it is not necessary to place multiple CIF in one DCI format 3/3A as pointed out in [2].  Another drawback of this proposal is that since CIF location is predefined, the number of TPC available are somewhat fixed.  As a result, the resource usage is rigid. 

Another method to support cross-carrier TPC is to use different TPC-PUSCH/PUCCH-RNTI sequences and multiple TPC-indices as suggested in [6].  The basic concept is that UE can differentiate the power control groups for different UL CC based on different TPC-RNTI sequence.  Unfortunately, this may cause the waste of RNTI sequences and the increase of PDCCH false detection rate.  To save the computational complexity and reduce the potential false alarm probability of PDCCH decoding, UE may be assigned more than one TPC-indices, each of which corresponds to different UL CC, with the same RNTI sequence.  As compared with the previous proposal in [1], the latter scheme does have less standard impact and it can support the legacy UE as well.
However, one thing implied by the scheme in [6] is that the TPC periodicity of all UL CC is the same.  Since some UL CC requires power control command while some don’t, a two-bit power control command per UL CC should be applied, i.e., there is no need to change the output power of some UL CC and its TPC should be zero.  Consider the case when up to 5 UL CC are available, each UE require 10-bit to allocate all its TPC in one TPC group.  This leads to a large overhead since the capacity of DCI format 3/3A is scarce.
3 Conclusion
It seems from the current discussion that people would like to support the idea of cross-carrier TPC using DCI format 3/3A.  Further evaluations, such as blind decoding complexity and Format 3/3A resource usage efficiency, are highly recommended to the existing scheme [1] and [6] before making any decision.  
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