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1.  Introduction
This paper presents a SON use case on RAN performance monitoring. A use case description and an initial list of necessary eNB measurements are provided.
2.  Use case: RAN performance monitoring
2.1  Objective
The objective of this use case is to monitor the performance of RAN so that the operator can:
· Detect any problems in the network and trigger any subsequent actions to correct them;

· Analyse the revenue source (traffic) and the RAN efficiency;

· Plan for future investments to improve the network and services.
2.2  Description

The operator is responsible for providing good services through efficient use of scarce radio resources. The network must be cost effective and easy to maintain. The operator should be able to assess the efficiency of the network and analyse the revenue source (i.e., traffic), so that any future investments can be effectively planned to improve the network and services. While the details of individual network optimisation processes are left for specific use cases, this use case focuses on the fundamental aspect, i.e., the overall performance of RAN.
It is expected that a part of the network optimisation process, that can be achieved by remote parameter tuning, can rely on automatic processes, aka SON. Yet, some optimisation and enhancement processes would require manual intervention, such as to adjust mechanical directions of the eNB antennas or to introduce a new cell. Regardless whether such processes are done automatically or manually, it is obvious that information about the network performance needs to be obtained.
For example, if a certain cell is frequently experiencing congestion, this can be a good indication that capacity expansion is required. Congestion can be detected e.g., by monitoring the radio resource usage, average QoS experienced by users, or the number of rejected calls due to call admission control. If a certain cell is always underutilising the available radio resources, this can be an indication that coverage can be increased for this cell. Such cells can be detected, e.g., by monitoring the DL/UL PRB utilisation, total DL transmission power, or the number of RRC_CONNECTED UEs in the cell. If a group of cells are underutilised but experiencing high UL interference, it can be an indication that one of the cells are unnecessary. It is usually required that various measurements are jointly assessed, in order to comprehend the characteristics of a cell and consequently decide on what actions to take.
For better customer experience, any problems in the network must be detected and any subsequent actions to correct the problems need to be triggered. To minimise the impact of problems, subsequent actions must be taken immediately. For this, realtime monitoring of the network performance is necessary. Alarms can be displayed at the OAM centre, e.g., when the number of UEs experiencing unsatisfactory QoS exceeded above an allowable threshold, so that engineers can take immediate actions, e.g., trigger call admission control parameter tuning. It is required that performance indicators are reported to the central SON/OAM entity in the order of a minute.
To plan future enhancements to the network or to provision new services, the operator must analyse the traffic behaviours, and envisage traffic trends. Before introducing a new service, the operator needs to assess how much radio resources are likely to be consumed by the new service, and any impacts to the existing services’ capacity. The operator needs to decide what QoS parameters to set for the new services, and from capacity assessments, decide on the service pricing. For such processes to be effective, the operator should be able to study efficiency of the network depending on the QoS under various conditions. As such, it is necessary that the network performance, such as the total DL/UL throughput and resources consumed on average, are measured per QoS class, and compared for various parts of the network having different deployment conditions. Such analysis can also form a basis to plan in which parts of the network new cells or frequencies need to be introduced.
2.3  Required inputs

For this use case, RAN should provide the central SON/OAM entity the performance indicators, including:

· Traffic load conditions

· Radio resource utilisation

· Grade of service being provided

· Quality of service being provided

Concrete eNB measurements are listed in section 3. It is FFS whether any UE measurements are required for this use case.
3. eNB measurements to be standardised
The use case requires the following eNB measurements to be standardised:
· L1 measurements:

· Relative total DL transmission power

· Total UL received power

· Total UL interference power

· L2 measurements:

· Total DL/UL throughput (per QoS class)
· DL/UL PRB utilisation (per QoS class)

· Average DL/UL QoS (e.g., throughput, packet undelivery rate, and RTT, per QoS class)
· Number of UEs that experienced unsatisfactory QoS (per QoS class)
· Number of UEs having buffered data (queue length)

· L3 measurements:

· Number of RRC_CONNECTED UEs

· Number of mobile terminating/originating call requests
· Number of call establishment failures and rejects
· Number of dropped calls (detected radio link failures)

· Number of triggered and completed handovers

For the details of the measurements, RAN1 and RAN2 should be consulted.

4.  Conclusions
It is requested that RAN3 agrees on the use case, capture the use case description into the relevant specifications, and liaise RAN1 and RAN2 to further develop the necessary eNB measurements for this use case.
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