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1
Decision/action requested

To discuss the issues with currently proposed solutions and decide on the way forward.
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Rationale

3.1
Background information
SA5 has identified the need to meet operator’s expectations on the amount of MDT data collected. According to the contributions to SA5-78 [1] and SA5-79 [2], in area based MDT there are possibilities for too much or too little data being collected.
To address the “lack of data” problem, the first contribution [1] attempted to introduce the requirement allowing the operator to specify/configure “the minimum number of UEs participating in the MDT collection”. The contributing company clarified their intentions were to not enforce a minimal UE number required to start an MDT campaign (i.e. MDT campaign won’t start unless there are at least x UEs available for selection). However, as it was pointed out during the SA5-78 discussion, specifying the minimum number of UEs for an MDT campaign does not add any value. In case there are not enough UEs to participate in the MDT campaign (e.g. initial deployment with low user density, lack of UEs with MDT capabilities, lack of users consenting to participate in MDT, etc…), having a minimum number of UEs configured could not improve the situation.

The second attempt to meet the operator’s expectations and address both “too less UEs” and “too much UEs” was made in the second contribution [2], attempting to inroduce two new requirements allowing operator to specify/configure the “desired maximum number of UEs participating in the MDT collection” and “desired minimum number of UEs participating in the MDT collection”. During the SA5-79 discussion, the same argument against specifying the minimum number of UEs was given and generally accepted. Additionally it was pointed out that specifying/configuring large minimum and/or maximum numbers of UEs for MDT collection may mislead the operator in case where these numbers would exceed the equipment capabilities of a particular vendor, especially in a multi-vendor environment. The argument given against specifying the maximum number of UEs was that with MDT area scope spanning across multiple cells and/or eNodeBs, enforcing the maximum limit for the whole area would require potentially complex real-time coordination mechanism allowing eNodeBs to communicate the number of currently selected UEs and intention to select a new UE to each other. However, it was agreed that the general behaviour of UE selection algorithm at the eNodeB could be specified in standards (i.e. eNodeB should keep selecting additional UEs for an MDT campaign until the vendor specific maximum capacity is reached).
3.2
Problem statement and analysis
According to the [3] and [4], the highest priority MDT use case is Coverage Optimization described in detail in [5] section 5.1. As part of the Coverage Optimization, collected MDT and Drive Test data may be used to create and validate the coverage maps where measurements data are represented in a map format. For reliable coverage map creation and validation collected data statistically processed, usually requiring more than just one data sample from a particular location. However, collecting infinitely large number of samples for each location is not practical – after certain statistically defined threshold additional samples do not improve accuracy, but do increase the cost. In other words, there is a tradeoff between the accuracy of coverage data and associated costs. The goal of the cellular operator is to optimize the coverage while keeping the OPEX down (reducing the OPEX is also one of the goals of the SA5 MDT Work Item [6]).
The operator’s expectations on the amount of MDT data collected (“too much” or “too little”) should be interpreted as “too much useless data” or “too little useful data” and not just overall amount of data for the entire MDT campaign. Expressing the amount of MDT data requirements in terms of a number of UEs participating in a particular MDT session is a wrong approach as well. The number of UEs does not necessary translate into the amount of useful data or number of useful data sets. For example, a 100 UEs simultaneously collecting MDT data at the same physical location (or moving along the same path) will produce 100 redundand data sets. Therefore, for the coverage optimization use case, the logical way to assess the amount of useful data collected in an MDT session is to evaluate the number of geographically distinct data sets or, at a smaller granularity, the number of individual measurement reports collected for a particular area.

For an MDT campaign using management-based Immediate MDT, operator might begin by selecting UEs in the entire PLMN area.  However, as time goes on and the data analysis determines that sufficient data quality has been provided for a certain cell, then MDT is turned off at that cell so that eventually MDT is only turned on in cells where there has not yet been sufficient data provided (i.e. low traffic cells). The optimization of MDT data to meet operator’s expectations on “too much useless data” and “too little useful data” could be done either by filtering out the “useless data” or by only selecting the UEs that could provide the “useful data”. The filtering criteria for “useless data” could be the amount of MDT data recently collected for a particular area (e.g. cell, geographical polygon, etc…). The selection criteria for “useful data” could be the current location of a candidate UE vs. area with insufficient amount of recently collected data or an area particularly interesting to the operator.
The carrier aggregation (CA) feature adds additional dimension to the evaluation of “useful data”. Since the coverage may differ for individual carriers participating in CA, the filtering criteria for “useless” data could be the amount of MDT data recently collected for a particular area on a particular carrier.
4
Detailed proposal

4.1
Proposal 1
Avoid expressing the requirements related to the operator’s expectations on the amount of MDT data in the form of min/max number of UEs at the MDT session level.
4.2
Proposal 2

Introduce the business and specification level requirements allowing operator to specify/configure the desired amount of MDT data for a particular area and particular carrier collected over period of time (recent data).

4.3
Proposal 3

Investigate and discuss the feasibility of MDT data filtering at the eNodeB based on the amount of data recently collected from a particular area on a particular carrier. The area granularity (whether cell level granularity is sufficient) and potential impacts to UEs and eNodeBs should be considered.
4.4
Proposal 4
Investigate and discuss the feasibility of UE selection based on the current UE location and either the amount of recently collected MDT data for this location or an area particularly interesting to the operator. The availability of location data at the eNodeB (pending RAN2 and SA2 decisions) and potential impacts to the UEs should be considered.
