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Rationale

As noted e.g. in [2], 4.2.2, there is a need in definition of network performance measurements associated with two-dimensional bins, particularly radio related measurements. The bins can be defined, in particular, in distance – angle coordinates based on time advance value and the AOA (Angle Of Arrival). Another option could be that X and Y represent the longitude and latitude 
The measurements can be derived (for example by averaging) from RSRP values measured in the bin. Therefore a per-bin measurement result shall be encoded as {X, Y, Z} where

· X = encoding of a particular value that belongs to the distance grid, X belongs to the grid X(0) …X(N-1)

· Y = encoding of a particular value that belongs to the AOA grid, Y belongs to the grid Y(0) …X(M-1)

· Z = encoding of the measured value (e.g. RSRP), Z belongs to the grid Z(0) …Z(K-1)

Then the whole set of measurements can be represented by a two-dimensional matrix with indices X, Y. One possible problem in such approach can be excessive amount of report data generated by the eNodeB in a measurement interval: N*M values. 

The suggested solution is to split collection of measurements into several measurement jobs so that every job collects measurements associated with a single one-dimensional raw or column of the matrix. Every time when the NM creates a measurement job (see definitions in [3]), it is passing to the job a parameter which sets one of coordinates to a fixed value. For example, it can be X = X2. Then the set of measurements created within a single measurement period will depend on the single coordinate Y.

Same approach can be applied for generation and reporting statistics (histogram) for example of RSRP distribution in the bin. In this case a per-bin measurement shall be encoded as {X, Y, H} where

X = encoding of a particular value that belongs to the distance grid, X belongs to the grid X(0) …X(N-1)

Y = encoding of a particular value that belongs to the AOA grid, Y belongs to the grid Y(0) …X(M-1)

H = a histogram vector that contains counters. The counter H(k) is incremented every time when the measured physical value Z belongs to the interval Z(k)  ≤  Z < Z(k+1) where Z(0), … Z(K) is a pre-defined grid of possible values of Z. A measurement job created by the NM receives a parameter which sets one of coordinates to a fixed value. For example, it can be X = X2. Then the set of measurements created within a single measurement period will be a set of vectors H (every vector contains K+1 counters) indexed by a single coordinate Y. 

Another possibility is to freeze two indices, e.g. X = X3, Y = Y4; then the set of measurements created within a single measurement period will be a single vector H of counters.
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Detailed proposal

It is proposed to make the following changes to [7]:

	1st proposed change


4.2.2
Downlink coverage map
To do the detection of coverage and capacity problems, the geographical area could be divided into bins; see also 5.1. 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 EUTRA, UE location information, etc., see 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.
	2nd proposed change


5.1
General

The NM centralised CCO function needs to collect various measurements for its operation. The set of necessary measurements contains already standardised measurements, as well as, new measurements. The measurements can be statistical measurements such as PM measures or UE and network measurements or events, for example, MDT measurements. Existing measurements are indicated with names and references to specifications where they are specified.

To collect performance measurements associated with two-dimensional bins, the NM centralised CCO function may create multiple measurement jobs, where every job is configured to collect measurements in a one-dimensional subset of bins. For example, if the bins are numbered with indices (i, j), the first measurement job may collect measurements in the subset with i = 1, the second job in the subset with i = 2, etc. In case when an individual measurement constitutes a vector, for example a histogram created for specific two-dimensional bin, a measurement job may be configured to collect measurements in a single bin. For example, if the bins are numbered with indices (i, j), the first measurement job may collect measurements in the subset with i = 1, j = 1; the second job in the subset with i = 1, j= 2 etc.
	End of proposed changes
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