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1. Introduction
In this contribution, we discuss the triggering mechanism for aperiodic CQI with carrier aggregation in Rel-10.
2. Aperiodic CQI feedback with CA
In RAN1 61bis, aperiodic CQI feedback with CA was discussed. In this section, we further discuss the triggering of aperiodic CQI reporting. The following alternatives are possible for aperiodic CQI triggering:
· Alt1: Each UL grant only triggers aperiodic CQI for the DL CC carrying the corresponding UL grant
Figure 1 shows an example of Alt1. It is noted that Alt1 may not be well applicable for CA with cross carrier scheduling, as shown in Figure 2 where only DL CC1 can carry UL grants for both UL CCs. Therefore, with Alt1, aperiodic CQI for DL CC2 can never be triggered. 
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Figure 1: Example of Alt1 for aperiodic CQI reporting in Rel-10 CA
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Figure 2: Example of Alt1 for aperiodic CQI reporting in Rel-10 CA
· Alt2: Each UL grant only triggers aperiodic CQI for the SIB2 linked DL CC of the corresponding PUSCH CC

Figure 3 shows an example of Alt 2, where even with cross carrier scheduling, aperiodic CQI for both DL CCs can be triggered. On the other hand, for UEs configured with asymmetric DL/UL aggregation, aperiodic CQI for some DL CCs may never be reported. Figure 4 shows an example where a UE is configured with 2 DL CCs and only a single UL CC. The aperiodic CQI for DL CC2 cannot be triggered for the UE.
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Figure 3: Example of Alt 2 for aperiodic CQI reporting in Rel-10 CA
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Figure 4: Example of Alt 2 for aperiodic CQI reporting in Rel-10 CA

· Alt3: Each UL grant triggers aperiodic CQI for multiple DL CCs

Figure 5 shows an example of Alt3, where each UL grant can trigger the aperiodic CQI reporting of multiple DL CCs. Thus, the drawbacks of Alt1 in Figure 2 and Alt2 in Figure 4 can be avoided. In order to enable each UL grant to trigger aperiodic CQI for multiple DL CCs, either the CQI trigger field shall be expanded to include more bits for bitmapping, or it shall be specified that the 1 bit CQI trigger is applicable to all activated DL CCs. The former approach requires modification of UL grant and the latter may lead to unnecessary aperiodic CQI reporting for some DL CCs.
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Figure 5: Example of Alt 3 for aperiodic CQI reporting in Rel-10 CA

Table 1 shows the summary of the above three alternatives. It is proposed that RAN1 shall carefully discuss these alternatives for an agreement.
Table 1: Comparison of Alt1 – Alt 3 for aperiodic CQI triggering in Rel-10 CA

	
	Pros
	Cons

	Alt1
	Aperiodic CQI is only fed back for the triggered DL CC(s) ( less unnecessary overhead
	May not be applicable for UEs with cross carrier schedule

	Alt2
	Aperiodic CQI is only fed back for the triggered DL CC(s) ( less unnecessary overhead
	May not be applicable for UEs with asymmetric DL/UL CC configuration

	Alt3
	Applicable to all cases, e.g. cross carrier scheduling and asymmetric DL/UL CC configuration
	Modification of UL grant or unnecessary aperiodic CQI feedback is required


3. Conclusions

In this contribution, we discuss aperiodic CQI triggering in Rel-10 CA, with the following schemes proposed for RAN1 consideration:

· Alt1: Each UL grant only triggers aperiodic CQI for the DL CC carrying the corresponding UL grant

· Alt2: Each UL grant only triggers aperiodic CQI for the SIB2 linked DL CC of the corresponding PUSCH CC

· Alt3: Each UL grant triggers aperiodic CQI for multiple DL CCs
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