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1
Introduction
In RAN 61bis meeting, triggers for aperiodic CQI of DL CCs are considered FFS. In [1], the motivation of flexible triggers for aperiodic CQI report of multiple DL CCs is provided. In this contribution, we show our views on the possible triggers for aperiodic CQI reporting for carrier aggregation operation.
This is the revision of R1-104489.
2
Discussion
With the consideration that providing flexibility to request aperiodic CQI report for an intended set of DL CCs is beneficial, the possible triggers of aperiodic CQI report can be categorized in two directions (assume that aperiodic CQI report trigger bit exists and acts as Rel-8):

· Using Additional DCI format 
· Using Existing DCI format 

2.1 Additional DCI format 
In this category, there are two main alternatives to be considered:
· Extension of DCI format 0

· New DCI format (e.g. DCI format for UL SU-MIMO)

The motivation of both alternatives is to provide additional indication of which DL CC(s) among all configured DL CCs shall be reported for aperiodic CQI report. However, to provide full flexibility for all possible reporting sets, 5 bits would be required for up to 5 DL component carriers. Of course, some compromise between flexibility and overhead could be considered. 
For example, it can be mandated that DL PCC is always reported or the DL CC carrying DCI format triggering aperiodic CQI report is always reported; then we can narrow down to 4 bits. Another example could be that configuring sets of report set of DL CCs by higher layer signalling; then we can further narrow down the required indication bits. 
However, for extension of DCI format 0, issue of DCI size alignment (to other DCI format, such as 1A) always exists. For new DCI format, such issue can be automatically mitigated. 

2.2 Existing DCI format 
In this category, there are five possible alternatives to be considered:
· Alternative 1: At least one information bit and/or field in DCI format for UL grant

In this alternative, at least one information bit and/or field can be “pulled out” from the existing field to indicate possible reporting set (e.g. single CC or a reporting set) by mandating purpose of the original intention of the field to be fixed or configured by higher layer signalling instead, or reducing dimension of the indication or information of certain field. However, the flexibility from original intention of the field will be sacrificed or even the scheduling restriction could be introduced.  Another possibility is to use available code points of CIF field possibly in conjunction with certain rules or higher layer configuration to indicate which DL CC(s) among all configured DL CCs or which reporting set shall be reported. This could be a simple way to use. Nevertheless, the CIF field is not always presented so that flexibility on indication of reporting set could not always be guaranteed. Also, UE might need to determine which UL CC to report when more than one UL CC is linked to the DL CC where the DCI format is received. 
· Alternative 2: Configuration or defined mapping for triggering flexibility or additional dimension 
For this alternative, higher layer configuration of reporting set(s) of DL CC(s) could be considered once aperiodic CQI reporting is triggered by activating bit. Some predefined rule in conjunction with the configuration could help increase the flexibility (e.g. trigger configured reporting set in sequence). 

Another possible approach is to providing triggering flexibility or additional dimension of reporting set by defined mapping. For example, according to reception resources (e.g. search space or subframe number of the reception of DCI format triggering aperiodic CQI reporting), the UE knows the mapping to one of the possible requested reporting sets. This is a kind of DL DCI with channel selection. Yet, the detailed solution should take possible scheduler complexity into account for evaluation. Please note that the search space could originally be in relation to the CIF (e.g. no significant additional complexity).
· Alternative 3: Combination of alternative 1 and 2

This alternative can provide even more triggering flexibility or additional dimension of reporting set. In addition, it’s possible to allow semi-static reporting set configuration (e.g. alternative 2) and dynamic reporting set selection (e.g. by alternative 1). Indeed, it’s reasonable to evaluate the complexity resulting from the increased flexibility. 
· Alternative 4: UE selection of reporting CC

The principle of this alternative to allow UE selects reporting set of DL CC(s). In Rel-8, this principle might not be the highest priority implementation. However, since now there are more component carriers (each with possible reporting mode) to report, this alternative becomes more useful than previous case (single CC), especially that the UE is more clear about the reception condition at its receiver (e.g. somehow better than request of reporting CCs from eNB). Even though UE have no scheduling information as eNB, anyway the scheduling is up to eNB finally. Therefore, we consider no difference on the impact as other possible approaches. 
· Alternative 5:  Multiple UL grant DCI formats

This could be the straight forward solution from the Rel-8 mechanism. However, since DCI on PDCCH is vulnerable at misdetection, it’s possible that eNB and the UE have different understanding on the reporting UL CC and reported DL CCs. Some mechanism to avoid misunderstanding (e.g. adding indication in the aperiodic CQI report) needs to be studied. 
On the other hand, it’s ever considered that the aperiodic CQI report is triggered by DL assignment DCI format(s) and is reported on PUCCH or PUSCH according to whether PUSCH grant exists in the same subframe. However, it might be out of current scope and with additional standard impact.  In addition, the same purpose could be achieved by a new DCI format. 
3
Conclusions 
In this contribution, we discuss possible mechanisms in general to trigger aperiodic CQI report for DL component carrier(s). More detail solution needs to be further studied. It’s proposed that RAN1 should first decide the level of triggering flexibility and DCI format (additional or existing) to trigger the aperiodic CQI report.
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