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1. Introduction

In RAN1 #61, cross carrier Power Control (PC) with group Transmission Power Control (TPC) commands (i.e. DCI format 3/3A) was discussed, but there was no RAN1 conclusion between the following two proposals listed in [1]:
 SHAPE  \* MERGEFORMAT 



In this contribution, we share our views on cross carrier PC with DCI format 3/3A, and we recommend employing cross carrier group PC for PUSCH in Rel-10.

2. Necessity of the cross carrier group PC mechanism in Rel-10

The main use for cross carrier group PC is for SRS transmission on Uplink Secondary Component Carriers (UL SCC). In this section, we discuss the necessity of the group PC mechanism and cross carrier group PC, focusing on the above use.

The necessity of the cross carrier group PC mechanism for SRS on UL SCCs

For TDD DL beamforming, it is useful to transmit SRS on both the Uplink Primary Component Carrier (UL PCC) and the UL SCCs, since the eNB can estimate the PUSCH/PDSCH link adaptation level and the appropriate PMI via the received SRS. If contiguous CCs are configured, the estimated link adaptation level and PMI via SRS on the UL PCC might be applied for DL beamforming on the DL SCC. However, if non-contiguous CCs are configured on separate bands, multiple separate SRS transmissions on both the UL PCC and the UL SCCs are necessary. This is so because the link adaptation level and the appropriate PMI may be totally different for each CC.

The same mechanism can be reused in the FDD DL beamforming case. The SRS transmission on both the UL PCC and the UL SCCs can be useful for estimating appropriate PMI for each DL CC [2]. Multiple separate SRS transmissions on both the UL PCC and the UL SCCs are necessary if non-contiguous CCs are configured on separate bands. Moreover, the required period of SRS transmissions is not related to the frequency of uplink data transmissions, due to the above reason. Hence, even if there is less uplink data transmission or no uplink data transmission on the UL SCC, the SRS transmission and the power control mechanism for SRS will still be required. In this case, group TPC commands should be applied in order to reduce PDCCH overhead. Therefore, the group PC mechanism should be specified in Rel.10 for SRS transmission on the UL PCC and UL SCCs.
In RAN1 #62, it was agreed that the UE does not monitor the common search space on any secondary component carrier [16]. Thus, the group TPC commands cannot be transmitted in the common search space on any secondary component carrier. Therefore, the group TPC commands for the SRS transmission on the UL PCC and UL SCCs have to be transmitted in the common search space on the DL PCC. In other words, the following mechanism has to be supported to allow the group TPC mechanism for SRS transmission on UL SCCs.
Proposal: The cross carrier operation using the DCI format 3/3A on PCC to support the cross carrier group PC should be specified in Rel.10.
The detail mechanism of cross carrier group PC (cross-carrier operation of DCI format 3/3A)

Two Options for cross-carrier operation using DCI format 3/3A are considered.

· Option 1: the eNB configures one TPC-PUSCH-RNTI per UE and one tpc-index per UL CC.

· Option 2: the eNB configures a pair of one TPC-PUSCH-RNTI and one tpc-index per UL CC.

Although Option 1 can be considered as a special case of Option 2, they have a slightly different characteristic in terms of flexibility and false alarm probability. Option 2 is a simple extension of the Rel-8 group PC mechanism and provides full flexible configuration. Meanwhile, false alarm probability of Option 2 is higher than that of Option 1 because the UE has to monitor plural TPC-PUSCH-RNTIs on PCC. Thus, we prefer Option 1. However, Option 2 is acceptable since we see the strong need of group TPC mechanism for SRS transmission on SCCs.
3. Conclusion

In this contribution, we shared our views on cross carrier PC using DCI format 3/3A. Our proposals can be summarized as following:

Proposal: The cross carrier operation using DCI format 3/3A to support the cross carrier group PC should be specified in Rel.10.
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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.
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