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Decision/action requested


Agree to the discussions and proposals about the way forward for performance measurements on converage area for EE
2
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3
Background

ETSI EE defined the means for determination of coverage area as following in section 6.2.3. of [1].

-------------------------------- Start of copy from [1] -----------------------------------

6.2.3
Determination of coverage area
The coverage area under test is initially defined by an area served of a cluster of radio base stations as defined in chapter 4. 

Coverage area is subject to network planning and intended services delivered within a certain area. These parameters vary according to an operators strategy and might therefore differ from operator to operator but also within the network of one operator for different geographical area.   

The coverage are shall be described by two distinct methods:

1. Calculated coverage area derived from network design, planned service and geographical data

2. Measured network coverage based on UE reporting

6.2.3.1 Geographic coverage area 

The geographic network coverage area is the total two dimensional area intentionally covered by the selected sub-network. This area is defined by an operators defined network service plans (minimum granted data rate / typical data rate, etc.) for the selected test area. The area is based on base station power, propagation conditions in the selected area and accepted outage criteria.

6.2.3.2 Coverage ratio / effective coverage area

The actual coverage area might differ from the originally planned coverage area (coverage holes within the considered area). The coverage ratio is a measure to estimate the actually covered fraction of the planned total coverage area. User equipment reports like signal strength, failed call attempts shall be used to more accurately determine the coverage fraction. Drive tests and similar additional measurement campaigns should be avoided.

The coverage ratio / effective coverage area shall be provided for network efficiency result evaluations. It is linked to network quality and has to be defined in relation to the quality of service (QoS) definitions.
A coverage map based on signal quality (SINR) like shown in figure x could be used the determine the fraction of the total area were a signal quality above a certain minimum value is achieved. However, such maps require a large amount of measurements and drive tests.
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Figure x: Typical SINR distribution of a mobile network

For the sake of an energy efficiency KPI it is not required to have the knowledge of the actual coverage hole locations. From an Energy Efficiency point of view it is important to know how many users/sessions or served users/sessions experienced problems because of lack of coverage in relation to the total number of users/sessions or served users/sessions within the considered area.

This allows a number of simplifications and an indirect determination of the coverage ratio. 

The coverage ratio is defined as:

Coverage ratio = “designed coverage size” * (1 - “percentage of users/sessions with coverage failure”).

By definition, the users/sessions is under coverage if he can be served with a promised service. The “percentage of users/sessions with coverage failure” of the designed coverage area can be adversely affect in several ways:

Coverage_A = 1 - (1 – RRC setup failure ratio) * (1 – UE context abnormal release ratio)

Failures in the UE – BS radio link impact the radio bearer over the radio interface (E-RAB) [1]. This can be used to define coverage as:

Coverage_B =  1 - (1 – RRC setup failure ratio) * (1 – E-RAB setup failure ratio * (1 – E-RAB drop ratio)

A third coverage indicator is the handover drop rate, were coverage can be defined based on the handover drop rate:
Coverage_C = 1 - (1 – RRC setup failure ratio) * (1 – UE context abnormal release ratio α +[image: image3.png](XM__(HO drop ratioy) * B, * Ky




Based on above parameters the coverage ratio shall be defined as the combination of above failures to:

Coverage ratio =  1 - (1 – RRC setup failure ratio) * (1 – E-RAB setup failure ratio) * (1 – E-RAB drop ratio) * α +[image: image5.png](XM__(HO drop ratioy) * B, * Ky




M represents the number of the neighbour cells to the observed one, Kk is equal to 0 and 1 when the k-th neighbour cell is inactive and active, respectively, ßk represents percentage of the observed cell area where k-th neighbour cell provides its coverage, i.e. ßk = Nk/N where Nk is the area in m2 in the observed cell (with total coverage N in m2) covered by the k-th neighbour cell. The Nk can be obtained using of some existing methods (e.g. chapter 3.2 in [2]). α = 1 – [image: image7.png]=10,



. The HO drop ratiok is related to outgoing handovers from observed to k-th neighbour cell and measured for the period before the observed cell turns to outage.
-------------------------------- End of copy from [1] -----------------------------------

4
Proposal
It is proposed to move forward based on the formula specified as mentioned in the section above, and copied below again. 
Coverage ratio =  1 - (1 – RRC setup failure ratio) * (1 – E-RAB setup failure ratio) * (1 – E-RAB drop ratio) * α +[image: image9.png](XM__(HO drop ratioy) * B, * Ky




And since the element RRC setup failure ratio, E-RAB setup failure ratio, E-RAB drop ratio and HP drop ratio per neighbour can all be supported by existing performance measurements defined in [4], so it is proposed to reuse those existing performance measurements to support these elements, and make CRs to [4] to indicate the usage for the reused performance measurements for the EE purpose.
About α, ßk and Kk,, it is up to the group discussion how to move forward.












