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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 group PC mechanism in Rel-10

The main uses for cross carrier group PC are listed below.

· SRS transmission on Uplink Secondary Component Carrier (UL SCC)

· HetNet scenario

In this section, we discuss the necessity of the group PC mechanism and cross carrier group PC, focusing on the above uses.

The necessity of the 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, we propose the following.

Proposal 1: The group PC mechanism should be specified in Rel.10 for SRS transmission on the UL PCC and UL SCCs.

The necessity of cross carrier group PC mechanism for the HetNet scenario (Reason 1)

One of the uses for cross carrier group PC is the HetNet scenario. The PDCCH interference between Macro (aggressor) cell and pico/femto (victim) cell is a serious problem in the HetNet scenario, and the Carrier Aggregation solution for this has been discussed under the enhanced ICIC agenda item. One of the proposed solutions to mitigate the PDCCH interference is setting the PDCCH power to zero as shown in Figure 1.
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Figure 1. An example of Carrier Aggregation scenario for enhanced ICIC
If the above solution is introduced in the HetNet scenario, the cross carrier group PC mechanism needs to be specified, since there may be no PDCCH on the linked DL CC. Therefore, we believe the cross carrier PC mechanism using DCI format 3/3A is necessary, since SRS transmission should be supported under the HetNet scenario.

The necessity of cross carrier group PC mechanism (Reason 2)

Several companies have raised a concern regarding monitoring of the common search space in the DL SCC, since the number of blind decodes may be an issue [3-6]. We concur that the number of blind decodes becomes a heavy burden for the UE, thus the number of blind decodes should be limited as much as possible. One way to achieve this is for the UE to not need to monitor DCI format 3/3A and other DCI formats in the common search space on any DL SCC in Rel-10.

If UE does not monitor DCI format 3/3A in the common search space on the DL SCCs, the group TPC commands for the SRS transmission on the UL PCC and UL SCCs need to be transmitted in the common search space on the DL PCC. As proposed in many contributions [9-15], cross carrier operation of DCI format 3/3A is a simple extension of the Rel-8 group PC mechanism. We believe that cross carrier operation using the DCI format 3/3A can be a promising solution to specify the cross carrier scheduling mechanism for group PC.
Proposal 2: The cross carrier operation using the DCI format 3/3A 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 have been proposed.

· 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.

The solution may be dependent on the design of the common search space. For example, in case that DCI format 3/3A can not be monitored in the common search space on the DL SCCs, we prefer one TPC-PUSCH-RNTI per UE and one tpc-index per UL CC (Option 1), while in case that DCI format 3/3A may be monitored in the common search space on the DL SCCs, we prefer a pair of one TPC-PUSCH-RNTI and one tpc-index per UL CC (Option2). Therefore, the detailed mechanism of cross carrier operation using DCI format 3/3A should be discussed as part of, or after, the detailed discussion of the common search space design.
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 1: The group PC mechanism should be specified in Rel.10 for SRS transmission on the UL PCC and UL SCCs.

Proposal 2: 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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