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1. Introduction
In a small-cell deployment where data traffic dynamically changes, especially when small cells are highly densely deployed, a UE in or near a small-cell cluster may observe large fluctuation in the received power of interference signals. This might appear even more significantly if small-cell ON/OFF with relatively short-term periodicity is performed in the small-cell cluster. The fluctuation could result in large variations in SIR measured by the UE. In TM10 the UE may make a single SIR measurement to obtain the CSI in the reference resource and determine a single CQI value to report to the serving eNodeB. In such a situation, DL radio link adaptation based only on the CQI determined for the reference resource may be sub-optimal. This may motivate enhancement to existing CQI measurement/feedback schemes.
2. Discussion
For a UE in transmission mode 10 to compute CQI the value reported in uplink subframe n and corresponding to a CSI process, the UE shall derive the channel measurements, based on only the non-zero power CSI-RS within a configured CSI-RS resource associated with the CSI process, and the UE shall derive the interference measurements, based on only the zero power CSI-RS within the configured CSI-IM resource associated with the CSI process [1].
When interference levels significantly change over time, a CQI based on measurement done on a CSI RS resource in a single subframe may not well represent the radio-link situation which the UE is observing (e.g. which may be relatively stable or alternatively could be subject to large changes). The UE may observe good SIR in some subframes, but the reported CQI for the reference resource could indicate a worse radio-link quality. Although the small-cell deployment is complex, the network could know to some extent which subframes could be good for DL scheduling for the UE. Even if this is the case, given that the conventional CQI is provided, the eNodeB cannot reliably know the appropriate MCS to adopt on such a “good” subframe to schedule the UE. For the serving eNodeB to better perform DL scheduling and determine the MCS, additional types of CQI report may be beneficial. Note that simply averaging the interference over a time window of several subframes would not solve the problem of capturing variability. A more useful additional CQI report may include, for example, the best CQI derived from some measurement samples in a given observation period. In addition to conventional CQI, this “best CQI” is sent to the serving eNodeB. The best CQI can be expressed as a differential value with respect to the conventional CQI. The observation period may be indicated by the serving eNodeB. Or it may be determined by the UE, and the UE may send the serving eNodeB the information on it. The information would include the duration of the period.
3. Proposal
It is proposed to introduce an additional type of CQI report considering the dynamically changing nature of traffic and interference in small-cell deployments. This new CQI report could, for example, be the best CQI derived from a number of interference measurement samples within a given observation period.
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