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3
Rationale

In some of the CCO use cases it is necessary that the CCO function gets information about the cell load situation and can associate this information with other measurements, e.g., other MDT measurements. This can be necessary, for example, in order to detect when low user perceived performance (e.g., low scheduled IP throughput) is not due to weak coverage but due to high cell load and due to multiple UEs contending for resources. 
In [2] there are two types of measurements defined that are related to cell load, which are

· number of active UEs per QCI,
· total PRB usage and PRB usage per QCI.

The PRB usage measurement can be used to characterise cell resource utilization, which can be seen as an indicator of cell load. As a complement to the PRB utilization, the number of active UEs per QCI measures the time averaged number of UE bearers of different QCI classes that had data to transmit during a measurement period. These two measures together give information about how much load is generated in the cell and how many UE bearers of different QCI classes are active on average and generate the given amount of load in the cell. 
These measurements, however, do not describe the contention situation in the cell and do not count the number of users but the number of UE bearers of different QCI classes. Therefore, when one user has multiple bearers of different QCI classes, the user is counted multiple times.
In order to measure the actual level of contention, the number of active UEs that contend for resources at the same time should be measured directly. That is, instead of time averaging the active number of UEs over the whole measurement period, the averaging should be done only for time instances when there were users in the cell with data to transmit. From the contention measure point of view the time instances when there were no any transmission at all are irrelevant.

To illustrate the difference between the two measurements, two cases of transmission activities are depicted in Figure 1. In the first case, shown in the first measurement period in the figure, the two UEs happen to be active (i.e., having data in the buffer) in parallel for the first half of the measurement period, while they are silent for the second half of the measurement period. (The measurement period corresponds to the time period during which the measurement is performed and for which one measurement result is produced. The measurement period could be the same as already used in case of PM measurements or in case of MDT measurements (e.g., 1 sec, 1 min). In the second case, depicted by the second measurement period in the figure, the two UEs are active one after the other in time. Note that the average number of active UEs during the measurement period equals to 1 in both cases (as given by the currently existing measurement of active number of UEs). However, from a contention point of view the two cases are different. In the first case there is contention, as two users are active at the same time and have to share the cell resources, while in the second case there is no contention as the number of active users is only one at any point in time.
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Figure 1: Example user activity scenarios
This means that by looking at the time averaged number of UEs alone is not sufficient to detect contention situations and a new measurement for contention is needed. Note, however, that it does not mean that the existing measurements of the number of active UEs per QCI is useless. These are still useful and can be used also for CCO purposes but need to be complemented with the proposed new measurements.
This pCR introduces text proposal to [1] on cell level contention measurements for CCO function purposes.
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5.2.2.2
Non-UE specific

-
Number of contending UEs [NumContendingUEs] (UL/DL): The average number of UEs that have DRB data in the buffer averaged over active time periods during a measurement period. It is measured separately for uplink and downlink (on cell level). The number of contending UEs is calculated according to the following formula:
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 ,where the two sub measurements are defined as below.
-
Aggregated number of active UEs [SumOfActiveUEs] (UL/DL): The aggregated number of UEs that had DRB data in the buffer during a measurement period, sampled per subframe, measured separately for uplink and downlink.

Editor’s note: The aggregated number of active UEs can be obtained in a similar way as used also for calculating the “Number of Active UEs in the DL/UL per QCI” L2 measurement, defined in TS 36.314 [4]. The difference is that in the proposed measurement, the number of active UEs is calculated on UE level instead of per QCI and that the aggregated sum is used without time averaging.
-
Aggregated number of activity periods [SumOfActivePeriods] (UL/DL): The aggregated number of subframes where the eNodeB has scheduled DRB (Data Radio Bearer) data during a measurement period (i.e., where there was at least one active UE in the cell with DRB data in the buffer). It is to be measured per uplink and downlink separately (on cell level).
Time





User activity





UE #1





UE #2





UE #1





UE #2





Measurement period #1�(e.g., 1 sec, 1 min)





AveNumUEs=1�NumContendingUEs = 2





AveNumUEs=1�NumContendingUEs = 1





Measurement period #2 








_1425382514.unknown

