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1
Decision/action requested

Agree the proposed text for evaluation of bin measurements..
2
References

[1]
3GPP TS 32.836 v1.3.0 Study on NM Centralized Coverage and Capacity Optimization (CCO) SON Function 

3
Rationale

This document proposes a solution for course and fine grain monitoring. 
This document evaluates documented solutions (including those in the TR).

The purpose of NM CCO is to have a NM centralised CCO function, i.e. a function that is placed in the NM, which is supported by the network with giving info to CCO. The network does not take part in the CCO evaluation, detection making etc. It just provides PM information and executes configuration requested by the NM.
Proposal 1: Agree that the SON algorithm for evaluation, detecting improvement possibilities, possible actions and applying actions is placed in the NM.
To have a constant monitoring of the network, the load on the UEs (e.g. battery consumption and actions for NM CCO) and the load on the network should be minimised.

Proposal 2: Agree that monitoring of the network is to be done with a minimum load on UEs and network.
Therefore, only PM mechanisms and measurements are preferred for the use cases 2 - 5.

Proposal 3: Agree that PM mechanisms and measurements are used for monitoring the network for the use cases 2 - 5.
As monitoring in most cases is not detailed enough to pin point a location for an action, a second analysis stage “Detailed Improvement Analysis” is introduced. The purpose of this stage is to minimise the load on the UEs and network, by only increasing that load on as small area as possible. In the area where monitoring has indicated that there is an improvement possibility, detailed improvement analysis uses more resource demanding tools (i.e. increases the UE and network load  in that area) to find out with sufficiently low granularity what improvement possibilities exist and where.
Proposal 4: Agree that detailed improvement possibility can be used to get fine granular information on what improvement possibility exists and where it exists.
Introducing bin measurements that fulfils the only documented proposal (sub-clause 4.2.2) requires either:
· Periodic MDT measurements, to be able to populate the map in a short time (0.5 – 1 hour)

· A very long collection period (more than 6 hours), if possible at all.

Proposal 5: Agree that a map that fulfils the only documented description requires periodic MDT measurements.
Implementing bin measurements in the network nodes (NEs) using periodical MDT measurements increases the load on the UEs and the network.
Implementing bin measurements in the NM using periodical MDT measurements also increases the load on the UEs and the network.
As bin measurements increase UE and network load, it shall not be used in the monitoring stage.

Proposal 6: Agree that the bin measurements based on MDT session shall not be used in the monitoring stage, as it increases the load on the UEs and the network.
If bin measurements are to be used, they are used in the detailed improvement analysis stage, as that stage should determine whether or not an improvement possibility really exists and where it is located. 
As the algorithm for checking an improvement possibility and where it is located is placed in the NM, the bin measurement implementation should be placed in the NM. As NM behaviour is not specified, it is optional to use bin measurements.
Proposal 7: Agree that the bin measurements may be implemented in the NM.
Proposal 8: Agree the proposed text for the TR.
4
Detailed proposal

Agree the 7 proposals, including the pCR proposal below.
4
NM centralized CCO function

4.1A
Function cycle and division into stages

NM centralised SON function like CCO needs to be divided into 3 different stages:

1. Monitoring the network

2. Detailed improvement analysis

3. Improvement action
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Figure 4.1A-1: NM Centralized CCO function stages

Monitoring is constantly active and monitors the whole network all the time to find potential improvements. This is done by using performance monitoring. For the monitoring step to detect improvement possibilities there is no need to continuously report fine granular detailed information, since at this stage it is wanted to detect the existence of the improvement opportunity and not necessarily the exact location and reason of the improvement opportunity. This allows aggregations in PM measurements (e.g., in space and time), which makes the continuous monitoring scalable for the whole network without losing the detection capability.

Detailed improvement analysis may be activated for the area where monitoring has detected an improvement opportunity in order to do a more fine grained assessment for improvement possibility and localisation so that an action can be determined. This is done by using a fine grained detection function/tool, e.g. MDT with periodic measurements.

Improvement action will determine and apply specific improvement action(s). The action may be to reconfigure some cell parameters, e.g. output power. To reconfigure any attribute, the existing CM operations over Itf-N are reused. When no automated corrective action can be applied, the CCO function may provide information to the operator that a new base station site may be installed in the area where an improvement is needed.

4.2.2
Downlink coverage map
To do the detection of coverage and capacity problems, the geographical area could be divided into bins. 
One of possible creation ways of bins is that the bins could be created by dividing the geographical area using lines of longitude and latitude, this does not imply that the performance measurements and MDT data have to be reported directly with the information of longitude and latitude. Using MDT measurements (RSRP for E-UTRA, UE location information, etc., see 3GPP TS 37.320 [2]) and some network performance measurements related to the bins, the CCO function could know the coverage situation of the target region by coverage map and do the optimization later. 
The accuracy of coverage problem detection and effectiveness of optimization depend on several factors, such as the size and number of bins, the accuracy of MDT and network measurement data, and the number of MDT UEs.

A downlink coverage map example is shown in figure 4.2.2-1: 
Target CCO optimization region (the cells area covered by eNB a and b) is divided into many bins and marked by different colours that show the corresponding signal strength (e.g. cell downlink RSRP).
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Figure 4.2.2-1 Target CCO optimization region divided into bins with different colours
 that show corresponding cell downlink signal

If a downlink or uplink coverage map (signal strength and/or signal quality e.g. RSRP and/or RSRQ) using bins is to be created, UE measurements and the UE locations must be activated in all cells in the area where the map is wanted. If it is used for monitoring, the map needs to show the whole network. The creation of the bins and measurements can be made either in the NM CCO function or in the RAN nodes (RNC or eNB). The bins can also be created in the DM/EM fully or partially (e.g. via data pre-processing below Itf-N).
To create the bins in the NM CCO function means that the UE measurements and the location information are forwarded to a TCE that is used by the NM CCO function, using the MDT mechanism.

To create the bins in the RAN nodes means that the UE measurements and the location information retrieved from one or more MDT session(s) are kept in the RAN node, where they are converted to performance measurements that are transferred to NM CCO function.
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