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1. Introduction

In the Rel. 8 LTE uplink, the following power control (PC) formula that combines the open-loop and closed-loop PC mechanisms is applied to the PUSCH.
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At the RAN1#59bis meeting, it was agreed that open-loop PC parameters such as P0_PUSCH, , and TF, and closed-loop TPC command PUSCH, i.e., f(i), are component carrier (CC)-specific for the uplink carrier aggregation (CA). This agreement regarding the CC-specific PC mechanism provides operational flexibility, e.g., to support inter-band CA or eICIC using the CA property. Meanwhile, in some cases, e.g., intra-band CA, the CC-common PC mechanism may be sufficient [1]. Furthermore, as recently discussed, e.g., in [2], CC-specific closed-loop power correction may cause a significant imbalance in the transmission power between UL CCs when resource assignments are biased between the UL CCs. Therefore, this contribution discusses the benefits of introducing CC-common closed-loop power correction with CC-common TPC command to UL CA.
2. CC-Common TPC Command for UL CA
It is reasonable that open-loop PC parameters such as P0_PUSCH, , and TF are CC-specific since these parameters also be configured as CC-common parameters. However, under the current agreement, closed-loop TPC command PUSCH, i.e., f(i), is always CC-specific and cannot be configured as a CC-common parameter. Therefore, as also indicated in [1], we propose to adopt the CC-common TPC command which can be configured by higher layers. Note that the CC-common TPC command efficiently achieves cross-carrier PC especially for intra-band CA with a much smaller signaling overhead than using (CC-specific) DCI format 3/3A, e.g., Proposal 1 in [3].

In order to support the CC-common TPC command, the following options for higher-layer signaling are considered.
· One-bit signaling that indicates TPC commands are CC-specific or CC-common
· May be sufficient for UE capability up to two UL CCs.
· Multi-bit signaling that indicates which CCs are CC-specific or CC-common as shown in Fig. 1.
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Figure 1 – Example usage case of CC-common TPC command for UL CA
3. Conclusion

This contribution discussed the benefits of introducing CC-common closed-loop power correction with CC-common TPC command to UL CA. Our conclusion is as follows.
Proposal: Adopt the CC-common TPC command which can be configured by higher layers.
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