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1. Introduction

In RAN1#61, group power control using DCI format 3/3A was discussed with respect to cross-carrier power control.  Two proposals were put forward –
· 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.
· Cross-carrier group power control is not supported in Rel-10.

This contribution examines the issues and recommends that cross-carrier group power control is not supported in Rel-10.
2. Cross-carrier group power control
In Rel-10, power control for carrier aggregation is supported through the TPC field in the scheduling grants.  This includes cross-carrier power control when the CIF is used.  In addition, in the PCell, group-based power control of the PUSCH/PUCCH is also available via DCI format 3/3A.  In the SCells, however, group-based power control is not supported and power control can only be performed using scheduling grants.  As a result, it is being studied whether cross-carrier group power control via DCI format 3/3A will be beneficial.
From [1]-[6], it is seen that cross-carrier group power control will only be needed for SRS transmission and non-adaptive PUSCH retransmission.  This is because PUSCH transmission can be power-controlled using the scheduling grants, while SPS and PUCCH (e.g. CQI) are only transmitted on the uplink PCell.  The main impetus for using group-based power control is overhead saving.  For non-adaptive PUSCH retransmission, group-based power control is unlikely to provide this benefit as group association will not generally to correlated with the users requiring non-adaptive retransmission.  In addition, any power control inaccuracy can be corrected via the UL grant in the next scheduling instance.  Thus, the benefits of cross-carrier group power control for non-adaptive retransmission appears low.
Another application of cross-carrier group power control is power control of SRS transmission in the SCells.  This can be beneficial when there is no uplink transmission in the SCells for an extended period of time.  An example of this would be when the eNB uses beamforming on multiple downlink carriers but only uses only one uplink carrier for transmission.    It is, however, not clear what is the performance impact on the lack of closed-loop power control on the SRS.  Open-loop power control is used.  Additionally, SRS is robust to channel variations and good estimation performance can still be obtained at low SINR.
As a result, it is recommended that cross-carrier group power control is not supported in Rel-10 due to lack of clear benefits.
3. Conclusions

It is recommended that cross-carrier group power control is not supported in Rel-10.
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