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1 Background
Previously, RAN1 has agreed on triggering mechanisms for CQI-only reports using QPSK and transmission rank 1. Whether 16-QAM and/or transmission rank > 1 should be allowed and if so, how they are triggered, has been left open.

In this contribution, we provide our views.
2 Discussion
2.1 CQI-only reports using 16-QAM

Using 16-QAM instead of QPSK can provide in theory a saving in required UL resources of up to 50%. However, DL CA is not only used when sufficient UL power back off is available, which for example is one of the reasons to introduce ACK/NACK feedback using channel selection. An increased CM by using 16-QAM generally negatively affects the condition when such a CQI-only report can be employed. Still, considering that as a rule of thumb for carrier aggregation a QPSK-based CQI-only report may occupy up to 20 PRBs, a reduction to occupying only 10-15 PRB (depending on the actual amount of possible savings) for the same report by using 16-QAM has some benefit for the system. On the other hand, occupying 2 PRB with 16-QAM instead of 3 or 4 PRB with QPSK does not offer the same amount of system gain.

Since the saving depends on the report size, and the report size basically is a function of a dynamic signal (the CQI-trigger and the associated CCs for which a report is triggered), it seems to us most logical that whether 16-QAM or QPSK for a CQI-only report should be also dynamically determined. This allows the MCS selection for the CQI-only report according to the instantaneous uplink channel condition and power back-off situation at the UE.
In addition, we believe that the gain of using 16-QAM exists for any UE that is capable of carrier aggregation. Therefore we emphasize that enabling 16-QAM for CQI-only reports should be possible for any such report, and not be restricted to the case when the report is triggered by DCI format 4. Furthermore, it is desirable that both DCI formats 0 and 4 use the same triggering mechanism to request a 16-QAM CQI-only report.
Therefore, we see the following viable method to trigger a 16-QAM CQI-only report:

· Using the same mechanism as for QPSK triggering, but a different code point such as I_MCS=31

2.2 CQI-only reports with transmission rank >1

In our view, triggering such a report is rather straightforward since the transmission rank is embedded in the signalled TPMI value that is to be used.

On the other hand, we expect the capacity gain of allowing rank >1 generally to be smaller than allowing 16-QAM. Firstly, only UEs that are capable of spatial multiplexing transmission in the uplink can benefit. Secondly, we expect that the reduction of the theoretical benefit is similar or greater for rank > 1 transmissions than what we expect from the CM issue in 16-QAM.
3 Conclusion

We have discussed the introduction of 16-QAM and transmission rank > 1 for aperiodic CQI-only reports. Overall, we think the system would benefit more from a 16-QAM method than from a rank > 1 method in the specification.
We emphasize that the trigger for using 16-QAM CQI-only transmissions should follow the same principle both in DCI formats 0 and 4. Therefore we prefer the following solution:
· Using the same mechanism as for QPSK triggering, but a different code point such as I_MCS=31
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