3GPP TSG SA WG5 (Telecom Management) Meeting #93
S5-140174
20-24 January 2014;Guangzhou (China)
revision of S5-140abc
Source:
Ericsson
Title:
CCO bin evaluation
Document for:
Approval, Information, Discussion

Agenda Item:
6.6.1 TR Study on Enhanced Network Management (NM) centralized Coverage and Capacity Optimization
1
Decision/action requested

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

[1]
3GPP TS 32.836 v1.2.1 Study on NM Centralized Coverage and Capacity Optimization (CCO) SON Function 

3
Rationale

There have been many discussions in previous meetings about bin measurements. There are different opinions on where they should be implemented. However, as no written contribution has evaluated the different implementations, this contribution does that.
4
Detailed proposal

The proposal is as follows:
4.2.1
General

Coverage and capacity are two closely related characteristics of a cellular network, which largely determine the network capabilities in terms of providing a certain grade of service for a given number of customers in a given geographical area and on a given set of radio spectrum. In order to utilize cell resources in the most efficient way and to serve as many customers as possible with the required level of service, there is a need to configure cell resources according to the actual radio conditions, propagation environment and traffic needs. 

Such an optimization process should be automated with no or minimal manual intervention and has to be based upon actual network conditions, i.e. measured data obtained from UEs and from the network. 
Looking for coverage holes or finding capacity improvement potentials manually is particularly time consuming, costly and requires expert knowledge. Therefore, an automated CCO function can significantly contribute to OPEX reductions and at the same time respond to coverage or capacity problems faster and with better solutions than any human based manual method may provide. 
Especially a NM centralised SON function needs to be divided into 3 different stages:

1. Supervising the network for problems

2. Fault detection

3. Corrective action
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Figure 4.2.1-1: NM Centralized CCO function stages

Supervision is constantly active and monitors the whole network all the time to find potential problems. This is done by using performance monitoring. For the supervision step to detect the occurrence of a problem there is no need to continuously report fine granular detailed information (e.g, measurements on geographical bin level), since at this stage we only want to detect the existence of the problem and not the exact location and reason of the problem, This allows us to execute aggregations in PM measurements (e.g., in space and time), which makes the continuous supervision scalable for the whole network without losing problem detection capability.

Fault detection is activated for that area where supervision has detected a potential problem to do fine grained fault isolation so that an action can be determined. This is done by using a fine grained fault detection function/tool, e.g. MDT.

Corrective action will determine what corrective action that is needed and apply it. The corrective action may be to reconfigure some cell parameter like output power. To reconfigure any attribute, the CM operations over Itf-N are used. If no corrective action can be found, the CCO function may recommend that a new base station site should be installed in the area that has the problem.
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 coverage map using bins shall be created, MDT measurements collecting the radio data and the UE locations must be activated in all cells in 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). 

To create the bins in the NM CCO function means that the MDT recordings are forwarded to a TCE that is used by the NM CCO function.

To create the bins in the RAN nodes means that the MDT recordings are kept in the RAN node, where they are converted to performance measurements that are transferred to NM CCO function.

	
	Advantages
	Disadvantages

	Bins made in NM CCO
	1. Supervision can be done with existing performance measurements, which means that the OAM signalling load will not increase for supervision.

2. The bins are independent of antennas that cannot report angle of arrival (which is assumed to be rather frequent for small cells base stations).

3. The bin size and the entire post-processing can be flexibly changed according to the function needs without affecting the network equipment.

4. Problems can be detected in an area that is smaller than a bin.

5. The number of individual UEs reporting the measurements can be distinguished and bias from few UEs can be avoided.
	1. It depends on reporting of the UE location together with the radio measurements individually from the RAN node or UE (but just as for the radio measurements, the location data can be transferred from the RAN node to the NM CCO TCE).

2. Higher processor load for the NM to create the bins.

	Bins made in RAN node
	1. It uses less processing power in the NM CCO function.
	1. The bin sizes are very static.

2. A majority of the bins will transfer null values most of the time, i.e. the OAM signalling load will increase, as well as the OAM load within the RAN nodes.

3. If used for supervision, the network load will increase both for the UE and the network the whole time.

4. If used for fault detection, the bin sizes will not be sufficiently small to determine the correct action in most cases. Therefore raw MDT data is needed any way.

5. Higher processor load for the RAN node to create the bins and populate them with measuremetns.

6. The bin based statistics can be biased by one or few UEs. No possibility to know from how many individual UEs the measurements come from.


10
Recommendations

10.x Recommendation for bin measurements

It is recommended that the implementation of bin measurements may be done at the NM CCO function.
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