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Decision/action requested

It’s asked for the group to discuss and approve the performance counter CRs.
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Rationale

At the SA5 #90 meeting, several contributions [1], [2], [3] proposed new measurements associated with the distribution of UE location. These contributions proposed two dimensional bins to measure the UE, RSRP, RSRQ distribution in a cell. Comments were received at the meeting that it can be generate huger overhead at the eNB, as there may be over 3000 measurements in each report.  
This discussion paper shows that the number of bin measurements is actually significantly lower than what’s been perceived.

3-sector cells
The bin measurments, as defined in contribution [1], [2], [3], are designed for cells with omnidirectional antenna that covers 360 degree. Most cells today are sectorized; therefore, the number of measurements should be reduced, as it is not necessary to report bins that do not belong to the cell. For 3-sector cells, the number of bin measurments can be reduced to 1/3 or ~1000 bins.

Urban cells
The bin size definitions in contribution [1], [2], [3] are designed to support cells with various radious. The following table shows the width of the bins according to TADV-indexes: 
	TADV-Index
	TADV values
	Width of the bins

	0..19
	10 Ts
	50 meters

	20..39
	40 Ts
	200 meters

	40..44
	200 Ts
	1000 meters

	45..46
	1048 Ts
	5024 meters

	47
	>> 4096 Ts
	>> 20,096 meters


The cell radious tends to be small in urban areas in order to support higher traffic demand. Therefore, the bin size is not constant across the cell.As shown in the above table; the bin sizes are smaller when they are closer to the tower. A 3-sector cell with radious of 3Km will have around 500 bin measurments.

The number of connected mode UE in a cell
In the cellular networks, the bandwidth allocated to each cell is limited. The capacity of a cell is small, when comparing with the number of UE a cell would support (e.g. a couple thousands UE), and the data rate each UE is capable of sending (e.g. 15 Mbps). The basic concept is that not all UE will transmit at the same time. Therefore, the number of UE in the connected mode at any given time is only a small percentage of the total number of UE camped on a cell. The number of connected mode UE is typically around 200 or less. Since the bin measurments are to count the distribution of connected mode UE in a cell, the number of measurments should be around 200 or less.
Uneven UE distribution in a cell
UEs typically are not evenly distributed in a cell. In fact, UEs tend to be localized in certain geographical areas that are the so called hotspots. For example, a hotspot across several bins with each bin size of 50M x 80M can have many many UEs. Therefore, the number of meausements that need to be reported is further reduced, as some bins may not have any UE at all.

Proposal
It is very inefficient use of resources, if measurments on huge number of bins without any UE are to be reported. Therefore, it is proposed to add a condition to the UE distribution measurements.
The number of measurements is equal to the number of bins where measurements are received from the UE.

Similar conditions have been used in several measurements (e.g. Failed EPS attach procedures) in TS 32.426 [5].
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Detailed proposal
The group is asked to discuss the discussion paper, and its implication to other contributions.
2

