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1 Introduction
RAN1 has recently made significant progress in terms of the downlink control signalling in PDCCH to assign resources in aggregated component carriers. However the issue of how aperiodic CQI reports are used in carrier aggregation scenarios has not been addressed yet. This document introduces the issue and shows some high level assumptions to start the discussion.
2 Discussion
2.1 Aperiodic CQI/PMI/RI Reporting in Release 8
In Release 8, a special bit in the DCI format 0 is responsible to trigger an aperiodic CQI report that is transmitted in the allocated PUSCH resources
. Upon an activated trigger, the UE has to compile a report that reflects the channel conditions across the system bandwidth, assuming a given transmission mode that has been configured previously by means of RRC signalling. Furthermore, RRC signalling also determines what level of detail should be included, basically choosing between wideband, higher-layer configured subband, and selected subband reports.
2.2 Situation in carrier aggregation
When the system supports multiple component carriers, it is in principle possible to treat each component carrier individually, such that the higher layer transmission and report configurations can be determined independently. There are cases e.g. heterogeneous networks where it can be desired to have different reporting modes
 even though the transmission mode is not different among component carriers. Even though ultimately RAN2 is in charge of defining the respective signalling, such a decision would be mainly based on RAN1's expertise and deliberations. Our view is to reuse Release 8 mechanims and aperiodic reporting modes as much as possible. Therefore, the same aperiodic reporting modes as in Release 8 are re-used (1-2, 2-0, 2-2, 3-0, 3-1) for each CC.
While the actual aperiodic CQI trigger should be part of the dynamic L1/L2 control signalling, the single triggering bit in DCI format 0 itself is not sufficient to trigger CQI reports in arbitrary component carriers. Therefore we should further discuss if and how mechanisms can be used to facilitate multiple component carrier CQI reports. The simple approach to always report CQI for all component carriers in the system triggered by a single L1/L2 control signal [2] appears to be too wasteful on the uplink resources, particularly when UEs are in power-limited regions. Likewise, we feel that requiring a L1/L2 control signal in each component carrier in order to report CQI for all component carriers is too wasteful on the downlink PDCCH resources. In [1] the proposal is to report subband CQI only for a single component carrier and to add the wideband CQIs for other active component carriers in one aperiodic CQI report, i.e. in one subframe. Although there are cases where it is useful to have just a slight increase of the CQI payload size piggy-backing CQI on the PUSCH, to always restrict the amount of subband CQI to just a single component carrier is in our view an unnecessary restriction. One motivation for such a restriction according to [1] is to reduce the uplink overhead. However, in case that high-rate transmissions are desired in multiple carriers, the above restriction only dilutes the overhead across multiple subframes, but the total uplink overhead would be actually increased due to the CRC attachment to each such report. In case the UL coverage or capacity does not allow a large report, it should be up to the eNodeB to trigger a report that can be successfully conveyed, i.e. by asking for only a single component carrier subband CQI especially in case that MAC packets are not conveyed over the PUSCH at the same time, i.e. for CQI-only reports. Still, assuming that a good part of UEs operate in non-coverage-limited UL scenarios, the transmission of multiple component carrier subband CQIs should not be precluded by the specification.
3 Summary
We suggest to take the following assumptions to start work on aperiodic CQI/PMI/RI reports in carrier aggregation mode:
· The configuration reporting mode is done by higher layers, similar to LTE Release 8. This may apply to all component carriers at the same time especially if the transmission mode is common.
· The triggering of an aperiodic CQI report is facilitated by means of L1/L2 control signalling.

· Transmission of detailed subband CQI for more than one component carrier in one subframe should be supported, where it needs to be further discussed how to trigger or determine the desired component carriers.
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� A special MCS and RBA field further may trigger a transmission of only CQI, i.e. without UL-SCH data. However this special case is not the focus of the present discussion.


� This refers specifically to the information element cqi-ReportModeAperiodic as defined in the CQI-ReportConfig field, TS 36.331, section 6.3.2
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