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1
Decision/action requested

In this box give a very clear / short /concise statement of what is wanted.
2
References

(Reference - in list form - should be made to previous related SA5/3GPP/etc. documents.)

(For changes against a draft TS/TR, a pseudo CR - a.k.a. pCR - will be provided using this Tdoc template. In this case, the number, name and version of the draft TS/TR used as base must be provided and the version must be the latest available version of the draft TS/TR.)

[1] 3GPP TS 32.451 “KPI for E-UTRAN: requirements”
[2] 3GPP TS 32.450 “KPI for E-UTRAN: Definitions”
[3] 3GPP TS 32.425 “Performance measurements for E-UTRAN”

3
Background
As for defining the cell as available, a cell is considered available when the UE can request for either signalling or data service in the cell [2]. Logically the cell is unavailable when the UE cannot request for any service in the cell. A cell’s unavailable may be categorized into the following two groups:

· the cell is planned unavailable (classified as a manual intervention or energy saving according to 32.425 [3])

· the cell is unplanned unavailable (classified as a fault according to 32.425 [3])

The cell unavailability directly impacts the quality of the provided services. As such the cell availability ratio KPI was defined in the 3GPP 32.450 [2] (chapter 6.4) with related uses cases mentioned in 32.451 [1] (chapter 5.4) and respective performance measurements introduced with the 32.425 (chapter 4.5.6). The problem is that the defined cell availability Ratio KPI according to 3GPP 32.450 [2] provides the results from network point of view despite 32.451 [1] tends to request it from end user point of view by mentioning that it shall be possible to measure the percentage of time that the wireless service is considered available for end-users in a cell in the chapter 5.4.1. In addition it shall be noted that today users take telecom-grade service performance for granted and judge operators and service providers by price and the quality of their service portfolios. Thus it is crucial to understand how the quality of the provided services is perceived by the end user. In relation to cell availability it means to measure it from end user point of view is very beneficial to see how this is perceived form end user point of view.
4
Discussion
As mentioned in the previous chapter the cell availability KPI is calculated according to its definition in the 3GPP 32.450 [2] (chapter 6.4.1) which tends to provide the results from network point of view.

However from end user point of view the UE usually accesses one of neighbouring cells so no problem may be seen from end user point of view. As an example is shown in Fig. 1 where despite a cell (Pico one) is unavailable no problems the end user is not experiencing any problem when its neighbours are available.
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Figure 1 A example of the constellation of the observed cell and its neighbours (cell 1 – 3)
Even there is a real problem meaning that all the neighbouring cells are overloaded and do not have enough resources to serve also UEs from unavailable cell the UE may always try to request for a service on one of them which in this case may be visible in the form of worse either RRC Connection Success Ratio, E-RAB Establishment Success Ratio or even in E-RAB Drop Ratio – so the unavailability of given cell if really causes some problems perceived by the end user shall also be visible in its neighboring cells. Thus the effect of the cell unavailability may be counted twice in the cell itself and its neighbors. For instance the issue of double counting may complicate to obtain reliable results of so called super KPI which combines cell availability, RRC Connection Success Ratio, E-RAB Establishment Success Ratio or even in E-RAB Drop Ratio into one formula. 
On the other hand there can really be some scenarios when UE cannot camp on any cell which may happen when a cell covering big geographical area is unavailable (see it in an example in Fig. 2). This usually happens when UE is located at the middle of this big cell (not close to its boundary).  Therefore it is very problematic to predict if the given cell unavailability affects directly end user or its neighbours.
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Figure 2 A example of the constellation of the observed cell and its neighbours (cell 1 – 7)
Thus due to above mentioned issues and in order to be compliant with 32.451 chapter 5.4.1 there is the following proposal: The cell availability KPI shall also be measured from end user point of view.
This will have an impact on the KPI for E-UTRAN definitions specification - TS 32.450 [2], and the following changes are proposed to implement it.

Conclusion
We propose SA5 to agree to the following proposals:

Add cell availability KPI measured from end user point of view using the indicator as proposed in CR 32.450 in order to support the 32.451 [1] requirements of measuring cell availability ration from end user point of view (chapter 5.4.1).
6.4.2
E-UTRAN Cell Availability from End user Point of View
6.4.2.1
Definition

a)
E-UTRAN Cell Availability from End User Point of View.

b)
A KPI that shows Availability of E-UTRAN Cell from End User point of View. 

c)
Percentage of time that the cell is considered available from End User Point of View.

d)
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where CellAvailability is calculated according to 32.450 (chapter 6.4.1)

e)
RRU.CellUnavailableTime.cause
ERAB.EstabInitSuccNbr.QCI
ERAB.EstabAddSuccNbr.QCI
f)
E-UTRAN 

g)
Availability
h)
Percentage

i)
RATIO

j)
-

6.4.2.2
Extended Definition

6.4.2.2.1


OverlapNeighbouringAvailability
The OverlapNeighbouringAvailability measurement represents the overall overlapping of all the neighbouring cells into the observed cell and ranges from 0 to 1. The measurement is a weighted coefficient of all the neighbours to the observed cell respecting the availability ratio of each neighbour. The OverlapNeighbouringAvailability can be measured by several means which can be summarized into the following points:
a) The OverlapNeighbouringAvailability calculation based on PM counters according to 32.425 using the following formula
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where Usage represents the usage of the observed cell while Usagei of its i-th neighbour. The Usage in general is reflected by the established E-RABs obtained for long time observation periods  and CAi is the cell availability of the i-th neighbour calculated according to 32.450 (chapter 6.4.1) for the current observation period. 
Note

For instance considering the observed cell (unavailable for the whole bservation period) and its neighbours constellation that the observed cell is a Pico one, i.e. the OverlapNeighbouringAvailability (using the above formula) leads to 0 when majority of the neighbours are available and thus CellAvailabilityEndUser (chapter 6.4.2.1) leads to 1, i.e. despite the obsereved cell is unavailable it is not perceived from the end user point of view. However for example if all the neighbours are also unavailable for the whole observation period then the OverlapNeighbouringAvailability (using the above formula) leads to infinity, i.e. to 1, and thus CellAvailabilityEndUser (chapter 6.4.2.1) leads to 0.

b) The OverlapNeighbouringAvailability is not estimated from the Usage but instead obtained from neighbouring cells measurements to the observed cell. In details it considers that eNB creates a service map for each observed cell (representing how big part (geographical area) of the observed cell can be covered with its neighbours. In order to create the service map eNB needs to know some standard measurements like RSRP or RSRQ in order to determine boundary of the neighbouring cell (s) able to cover the services within the observed cell in case of its unavailability. In addition to the RSRP and RSRQ measurements which are part of the measurement report provided by the UE the eNB also needs to know the UE’s position.     

This approach is more precise when compared to first one as estimates the OverlapNeighbouringAvailability in more precise way. 

c) The OverlapNeighbouringAvailability is obtained depending on true overlapping of the observed cell with its neighbours (e.g. from network planning phase using the path loss models and drive tests). 
This approach promises to obtain the most precise results.
We prefere the option a), because it is based on existing performance measurements and testable.
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