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1. Introduction
RAN2 agreed that to address User QoS Experience use case, “Scheduled IP Throughput” measurement is collected in the network together with location information. In the previous meetings, the necessity of additional measurements to address user QoS experience use case were discussed [1, 2], but not all of the measurements were clarified. This document discusses the necessity of collecting CSI measurments together with throughput measurement. 
2. Discussion
Throughput measurement is one metric that would attract much attention from the customer and mass media. For this reason, mechanism that would enable the operator to effectively observe the user throughput condition and to understand changes towards the throughput quality within the network, would be highly beneficial. This way the operator can act and perform necessary measures towards the observed condition.

With the present agreement, operator is able to create a “throughput” QoS map of the network. The “throughput” map would enable the operator to analyse and find areas of interest, e.g., areas with low throughput that may need parameter tuning. However, there are a lot factors and network settings that may lead to “low throughput” area. To find the problem that lies beneath the visible one, throughput information itself would not be sufficient, additional information such as CSI (Channel State Indicator) is necessary. 
· CQI (Channel Quality Indicator)

CQI is an indicator of the potential achievable data rate that the UE may be able to decode for a given radio condition. UE in RRC Connected will be configured to report CQI, and the eNB will use that information for scheduling purposes, e.g., selecting which MCS to be used.

Collecting CQI information together with the actual throughput allows the operator to compare or correlate between potential and actual throughput. Example data about correlation between CQI information and the actual throughput provided in [2] indicates that the correlation factor is as high as 90%. However, since the actual throughput will depend on scheduler algorithm, radio condition, site and antenna position, etc., the knowledge about correlation between actual throughput and potential achievable throughput is beneficial for the operator to pinpoint a problem area where the rest of 10% less correlation cases occurs, e.g., high CQI value but low actual throughput. 
One may argue that since in Rel-10 MDT RSRP/RSRQ measurement is already reported, RSRQ can be used to see the correlation. The following figure 1a and 1b show an illustration of a common relation between CQI vs. throughput and RSRQ vs. throughput, respectively. We can see that in figure 1b (RSRQ vs.throughput illustration figure), the throughput granularity for high RSRQ value can not be observed, since the throughput increases asymptotically, where as in figure 1a (CQI vs. throughput figure), the throughput value for each CQI can be observed individually. 
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      Figure 1a:  CQI vs. Throughput



Figure 1b: RSRQ vs. Throughput
Furthermore, RSRQ corresponds and changes according to the UE’s wanted signal from the serving cell as well as the co-channel power and other resources of noise, wheare as CQI corresponds more to UE’s SIR. Therefore, CQI gives better indication wrt. to throughput better than RSRQ.
From the arguments above, for the User QoS use case, CQI measurements should be also be collected in addition to throughput measurement.
· PMI (Precoding Matrix Indicator) and RI (Rank Indications)

For UE applying MIMO , in addition to CQI, PMI and RI are also configured to be reported. PMI indicates the precoding matrices (defined in the configured codebook) that would maximises the number of receivable data bits across all layers. RI indicates the channel rank/ number of spatial layer that can be supported for the given channel condition. 
For MIMO case, RI information in addition to CQI and the actual throught would be useful for the network to understand the potential MIMO gain towards user throughput, in each location within the cell. RI information alone is also useful for the network to do cross check whether the expected MIMO gain is achieved according to the cell configuration.  With this information the operator can perform the appropriate network optimisation, e.g., changing the antenna tilt or direction, etc. Therefore, RI should also be collected in addition to throughtput measurement.
With regard to PMI, we think that there is not much the network can do with this information. Therefore, it may not be necessary to collect PMI measurements. 
Proposal: 
It is proposed for RAN2 to agree to include CQI and RI as part of QoS measurements to be collected in the eNB, in addition to Scheduled IP Throughput measurement

3. Summary and Proposal
This document discussed the necessity of collecting CQI and RI measurements in addition to the actual throughput measurements (i.e., Scheduled IP Throughtput).

Proposal: 
It is proposed for RAN2 to agree to include CQI and RI as part of QoS measurements to be collected in the eNB, in addition to Scheduled IP Throughput measurement
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