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1 Introduction
During RAN1#63bis meeting it has been agreed that [1]:

Assuming QPSK is used for CQI-only transmission, For DCI format 0:

· CQI only transmission is triggered if following conditions are fulfilled
· If CQI request field is 1-bit
· CQI request field is 1 (Same as Rel-8)
· IMCS=29
· NPRB<= 4
· If CQI request field is 2-bit
· CQI request field is 01, 10, or 11
· If a single DL CC is reported (Same as Rel-8)
· IMCS=29
· NPRB<= 4
· If multiple DL CCs are reported
· IMCS=29
· NPRB<= 20
Assuming QPSK is used for CQI-only transmission, for DCI format 4:
· CQI only transmission is triggered if following conditions are fulfilled
· The DCI format indicates that only one transport block is enabled
· If CQI request field is 1-bit
· CQI request field is 1 (Same as Rel-8)
· For the enabled TB, IMCS =29
· NPRB<= 4
· If CQI request field is 2-bit
· CQI request field is 01, 10, or 11
· If a single DL CC is reported (Same as Rel-8)
· For the enabled TB, IMCS =29
· NPRB<= 4
· If multiple DL CCs are reported
· For the enabled TB, IMCS =29
· NPRB<= 20
Furthermore, it was also agreed that:

· Adoption of 16QAM for UCI-only transmission is not precluded, the support of rank2 is not precluded. Both are FFS. 

In this paper we discuss the application of the mentioned agreement and we analyze pros and cons of the FFS optimizations.
2 Discussion of Agreement [1]
During RAN1#63b in Dublin several companies observed technical problems related to the application of CQI-only in the UL in case of multicarrier DL CSI reporting. In particular it was observed that potentially excessive coderate for the CQI payload is caused by the increased CQI payload due to multicarrier reporting. 

The agreement [1] successfully solves the above problem by potentially enabling larger CQI allocation size in case of multicarrier reporting. 
It should be observed that the agreement [1] is obtained by scaling the allocation size originally designed for DCI format 0 in Rel-8/9 according to the increased payload for Rel-10. A worst-case scenario is considered (5 DL carriers) in order to achieve a common valid solution. 

Based on the above considerations it is observed that agreement [1] completely solves the technical problem of excessive coderate and provides a solution similar to what already agreed for Rel-8/9. Any additional modification (such as support to rank-2 and 16QAM) is thus regarded as a further optimization aiming at improved performance (e.g., spectral efficiency) and not as a necessary change to guarantee functionality.
Observation
· The agreement [1] successfully solves the technical problems related to multicarrier reporting.
· Any additional change is regarded as an optimization aiming at potential performance improvement.
3 Discussion of Potential Optimizations for CQI-only
The agreement [1] does not preclude the optional use of 16QAM and rank-2 for CQI-only reporting. Both optimizations aim at improved spectral efficiency for CQI-only modulation and their potential introduction should be evaluated in a pragmatic way by balancing the practical gains with the effective disadvantages.
Obviously, the potential advantages of the above improvements are only tangible when CQI-only is scheduled. While CQI on PUSCH is the preferred CQI reporting scheme, CQI-only is typically employed when large DL traffic (on multiple DL carriers) is present towards a UE whose corresponding UL traffic is absent or extremely sparse, so that CQI cannot be multiplexed on PUSCH. Such a scenario appears immediately as a corner case, especially with respect to UL acknowledgements that are typically regularly transmitted in the UL in response to DL TCP traffic.
Improved spectral efficiency in the UL can be achieved only in case the eNB is able to perform link adaptation based on SRS. Transmission of SRS without PUSCH leads to the consumption of precious SRS resources (subtracting them from other UEs). Obviously, improved spectral efficiency in CQI-only may bring advantage on a system level only in case of full traffic load on the UL carriers from other UEs. Reminding that SRS multiplexing capacity is rather limited it is likely that SRS resources are assigned to UEs with data to transmit, making link adaptation for CQI-only impossible.
Furthermore, it is very questionable that the energy consumed by SRS signaling for link-adaptation of CQI-only is compensated by the potentially improved spectral efficiency in CQI reporting.

It is also evident that any potential gain in spectral efficiency is limited to high SNR scenarios (for 16QAM) and combinations of sufficiently high SNR and well conditioned MIMO channels (rank-2).

Interestingly, support of 16QAM for CQI-only was not agreed for Rel-8 and DCI format 0. Considering that no company has provided any result in RAN1 proving any advantage by supporting 16QAM the introduction of such a feature for Rel-10 for DCI format 4 as well as DCI format 0 appears both unjustified and contradictory with the conclusion drawn for Rel-8.

Another aspect to be considered is the protocol for signaling of the modulation order for CQI-only, in case 16QAM is supported. Among the signaling proposals in RAN1#63b [2-3] the only one which is compatible with the current agreement [1] consists of reserving an additional RV (e.g., MCS=31) to signal 16QAM in case of CQI-only. Reminding that signaling of CQI-only is already achieved at the considerable cost of reserving one RV (MCS=29), it appears unacceptable to reserve still another RV just for the purpose of supporting 16QAM. 

Based on the above considerations no practical advantage has been identified in connection with the support of 16QAM and rank-2 for CQI-only. On the other hand, the additional restrictions introduced by signaling of 16QAM as well as the additional implementation and impact on specifications make the support of 16QAM and rank-2 not agreeable.
Conclusions
· 16QAM and rank-2 are not supported for CQI-only

4 Summary

In this contribution we have discussed the FFS points in agreement [1] w.r.t. the introduction of optional optimizations for CQI-only. The following was observed:
· The agreement [1] successfully solves the technical problems related to multicarrier reporting.

· Any additional change is regarded as an optimization aiming at potential performance improvement.
Based on the analysis of pros and cons related to such potential optimizations, the following is concluded:

· 16QAM and rank-2 are not supported for CQI-only
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