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Decision/action requested

Approve the text proposal
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Rationale

This pCR introduces text proposal to [1] on new measurements that are needed for the already identified use cases.
A concern was raised in New Orleans regarding the QCI not being stable. To illustrate the reported CQI values in some typical cases we plot the UE reported CQI for ~ 1 sec time periods for two different UEs. As it can be seen in the figure, the CQI values are relatively stable for the plotted time period, where UE-2 is in a more favourable radio environment than UE-1. The CCO function may have the objective to improve radio conditions such that a high CQI range can be achieved by many UEs.
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Figure X: Example for UE reported CQI 
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Detailed proposal
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4.2.7
Radio link quality use case

The service performance (e.g., throughput) as seen by the user is largely dependent on the quality of the radio link (e.g., CQI [4]), which is influenced by signal strength, interference, and other conditions. It should be possible for the NM centralized CCO function to collect information about the radio quality combined with user performance (e.g., IP throughput, CQI, UL SINR) and determine whether the radio link is a bottleneck in service performance. The CCO function may decide to change the signal strength of the investigated cell or that of an interfering nearby cell e.g., by modifying antenna tilt or power settings in order to improve radio link quality. 
The CQI can be used as a direct indicator of the Signal to Interference and Noise Ratio (SINR) conditions seen by the UE at actual data transmissions, for which neither RSRP [5] nor RSRQ [5] 36.213 for would be suitable. Note that RSRP is indicative only to the signal strength of the Reference Symbol (RS), while RSRQ is derived from RSRP as the ratio of RSRP versus RSSI (i.e., total received signal power in the RSSI measurement bandwidth), which is not equal to SINR. Moreover RSRP and RSRQ are measured separately from actual user plane transmissions, while CQI is measured and reported when data is actually transmitted
For example, by observing the UE reported CQI values during a collection period (similarly to the collection period as used in case of existing MDT measurements) it is possible to determine whether the UE was in a poor radio condition at that time. Although the instantaneous CQI value is influenced by fast link variations (e.g., by fast fading), the fast fluctuations are typically around some centre value, which is characteristic to the particular radio environment and can be used by the CCO function to evaluate radio link quality.
Collecting the UE reported Rank Indicator (RI) in a similar way could be used to evaluate radio link quality from spatial multiplexing point of view. The RI reports give information about whether the UE has found the radio link quality good enough to use spatial multiplexing. 
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5.2.1.1
Connected mode measurements

-
Signal strength and quality measurements: RSRP/RSRQ measurements by UE, same as used also for MDT, see TS 37.320 [2] and references therein.

-
Accessibility measurements: including the accessibility measurements by UE, as defined for MDT, see TS 37.320 [2] and references therein.

-
Radio link failure reports: as defined in TS 36.331 [3]

-
Location information reports
-
UE reported CQI: The distribution of UE reported CQI values, as defined in [4], to be collected per collection period. The CQI samples reported for single stream transmission (i.e., CQI for single codeword) and for spatial multiplexing transmission (i.e., CQI for multiple codewords) shall be collected separately, in separate distributions.
-
UE reported RI (Rank Indicator): The distribution of the UE reported Rank Indicator, as defined in [4], to be collected per collection period. 
