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1
Decision/action requested

It’s asked for the group to discuss and approve the proposal of Enhanced NM Centralised Coverage and Capacity Optimisation.
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3
Rationale
Two contributions [1] [2] were accepted in SA5 #89 meeting. 
· Contribution [1] proposed measurements to count the number of UE measurement reports or the number of UE in each bin that is created according to different values of UE Rx – Tx, corresponding to different UE to eNB distances in a cell.
· Contribution [2] proposed measurements to count the number of UE measurement reports or the number of UE in each bin that is created according to different values of AOA, corresponding to different windows of angle from the center of the eNB.
Apparently, the distribution of certain performance data across geographical area, e.g. in a cell, is essential for operators to not only to understand the dynamic behavior of radio networks, but to trigger proper actions toward cell performance optimization.
Figure 1 shows the one dimension bins according to UE Rx –Tx or AOA as proposed in Contribution [1] [2]. Figure 1-A shows the bin in the shade area is the shape of partial circle. When the bin is far away from the eNB, the bin can be long. For example, if the measurement is to measure the UE distribution, the measurement can not tell if most UE are located in the center or both sides of the bin. Figure 1-B shows the bin in the shade area is the triangular shape. Again, the measurement can not tell if most UE are located near the cell center, or cell edge. 
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Figure 1: One Dimensional Bin based on UE Rx –Tx or AOA 
The above issues can be simply resolved by creating the two dimensional bins according to TADV and AOA, as shown in Figure 2. Two dimensional bins provide finer granularity to understand the dynamic behaviour of the radio networks. Two one dimensional bin measurements are independent, and have no correlation at all. So, they cannot be combined to get the information provide by two dimensional bin measurements. It should be noticed that two dimensional bins measurements are not necessarily more complicated than one dimensional bin measurements, since they are updated by the same number of UE measurements.
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Figure 2: Two Dimensional Bins based on Timing Advance and AOA
Cell coverage adapting to traffic demand use case (see section 4.2.3 [3]) describes:

… the service performance as seen by the user will depend on the number of users that has to share the cell resources at a particular location. Therefore, there may be a need to adapt cell sizes to the typical distribution of traffic demand from time to time when the distribution of users or the environmental situation are changing (e.g. rush hours). 
Therefore, two dimensional bin measurements is essential information for CCO to adapt the cell sizes to the distribution of user traffic demand on periodic basis. 

As UE location will be estimated periodically, UE distribution in a cell can be obtained periodically by counting the number of UE in each bin or in multiple bins for less resolution.    
Enhanced cell ID positioning method also uses UE measurements, as shown below, to estimate UE location.
-
Reference signal received power (RSRP);

-
Reference Signal Received Quality (RSRQ);

Each bin contains not only the number of UE, but the RSRP/RSRQ received for each UE in the bin. Therefore, eNB will be able to compute the downlink coverage map, as describes in section 4.2.2 [1].
This contribution proposes that the measurements for UE location and RSRP / RSRQ distribution be included to [3].
4
Detailed proposal
	1st Modified Section
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4.2.2
Downlink coverage map
To do the detection of coverage and capacity problems, the geographical area could be divided into bins. 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.
As described in section 4.2.3, the two dimensional bins in a cell can be created according to TADV and AOA measurements. UE measurement report MeasurementReport  (TS 36.331 [3]) contains RxTxTimeDiffResult, rsrpResult and rsrqResult. RxTxTimeDiffResult can be used to calculate TADV. rsrpResult and rsrqResult can be used to calculate the average RSRP/RSRQ for this bin by accumulating the rsrpResult and rsrqResult values (linear value converted from dBm/dB unit) received from the UE located in this bin, and then dividing the accumulated value by the number of UE in such bin. Therefore, the RSRP/RSRQ distributions derived from the two dimensional bins can provide the downlink coverage map in a cell.  
A downlink coverage map example is shown in figure 4.2.2-1: Target CCO optimization region – the cells area covered by eNB a and b, is divided into many bins and marked by different colours that show the corresponding signal strength (e.g. cell downlink RSRP).
	3rd Modified Section


4.2.3 

Cell coverage adapting to traffic demand use case

Cell coverage is typically decided at time of network planning, where exact distribution of users is hard to take into account. However, the service performance as seen by the user will depend among others on the traffic load in the particular cell, e.g. on the number of users that has to share the cell resources at a particular location. Therefore, there may be a need to adapt cell sizes to the typical distribution of traffic demand from time to time when the distribution of users or the environmental situation are changing (e.g. rush hours). 

The NM centralized CCO function needs to detect such service performance problems caused by load imbalances, for which it may need to collect for example, information about number of active UEs, IP Throughput, Packet Delay, Drop, Loss Rate, Data Volume measurements and environmental information (e.g., the location of freeway, stadiums). Based on the collected information, the CCO function may decide to adjust capacity or coverage areas of the related cells.
Figure 4.2.3-1 shows a cell divided into two dimensional bins according to eNB measurements – TADV and AOA (see TS 36.305, section 8.3.1 [8]), where TADV corresponding to the timing advance that can be used to estimate UE distance to the tower, AOA corresponding the estimated angle of arrival for an UE with respect to a reference direction. The bin size is determined by TADV and AOA measurements, as defined in TS 36.133, section 10.2, and 10.3 [9]. UE distribution in a cell can be obtained periodically by counting the number of UEs in each bin. Then, CCO may use the UE distribution information for adaption to the traffic demand. 
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Figure 4.2.3-1 UE Distribution based on TADV and AOA measurements
	End of modifications
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