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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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Rationale
Cell coverage adapting to traffic demand use case (see section 4.2.3 [1]) 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, UE distribution in a cell is essential information for CCO to optimize the cell coverage according to the distribution of UE. 

Enhanced cell ID positioning methods (see section 8.3.1 [2]) states that Enhanced Cell ID (E-CID) positioning refers to techniques which use additional UE and/or E‑UTRAN radio resource related measurements to improve the UE location estimate. E-UTRAN measurements are shown below:
-
eNB Rx – Tx time difference
-
Timing Advance (TADV):

-
Type1: TADV = (eNB Rx – Tx time difference) + (UE Rx – Tx time difference)
-
Type2: TADV = eNB Rx – Tx time difference;

-
Angle of Arrival (AoA).

The definitions of TADV and AOA can be found in section 10.3 and 10.2 respectively in TS 36.133 [3].
· AOA: The reporting range for AOA measurement is from 0 to 360 degree, with resolution of 0.5 degree.
· TADV: The reporting range of TADV is defined from 0 to 49232Ts with 2Ts resolution for timing advance less or equal to 4096Ts and 8Ts for timing advance greater than 4096Ts.
The figure below shows how an eNB can divide cell coverage into many bins according to TADV and AOA measurements. 
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Each circle corresponds to the value of each TADV measurement. The radius of the circle = C x TAdv / 2, where C is the speed of light. For the reporting range of TADV from TIME_ADVANCE_00 to TIME_ADVANCE_2047, the resolution of TADV is 2 Ts, where Ts = 1/15000 x 2048 second. Therefore, the width of each bin = 3 x 108 x 2 /15000 / 2048 /2 = 9.77 m ( 10m. For the reporting range of TADV from TIME_ADVANCE_2048 to TIME_ADVANCE_7690, the width of each bin ( 40m. 
The reporting range for AOA measurement is from 0 to 360 degree, with resolution of 0.5 degree. The length of the bin is depending on the radius of a circle. For example, for the circle with radius = 1000 m, the length of the bin = 1000 x 2 x 3.14 / 360 /2 = 8.72 m.
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 [1].
4
Detailed proposal
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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 bins in a cell can be created according to TADV and AOA measurements. Since UE measurements of RSRP/RSRQ are used in the enhanced cell ID positioning to estimate UE location (see TS 36.305, section 8.3.1 [8]), the RSRP/RSRQ in each bin can be computed by averaging the RSRP/RSRQ received for each UE in the bin.
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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 an eNB can divide cell coverage into many bins according to eNB measurements – TADV and AOA that are used by the enhanced cell ID positioning methods (see TS 36.305, section 8.3.1 [8]) to estimate the US location. The bin size is determined by TADV and AOA measurements, as defined in TS 36.133, section 10.2, and 10.3 [9]. 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.
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Figure 4.2.3-1 UE Distribution based on TADV and AOA measurements
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5.2
E-UTRAN measurements

5.2.1
UE measurements

5.2.1.1
Connected mode measurements

-
Signal strength and quality measurements: RSRP/RSRQ measurements by UE, same as used also for MDT, see TS 37.320 [2] and references therein.

-
Accessibility measurements: including the accessibility measurements by UE, as defined for MDT, see TS 37.320 [2] and references therein.

-
Radio link failure reports: as defined in TS 36.331 [3].

-
Location information – GNSS reports: including GNSS coordinates when reported by the UE in MDT measurements, see TS 32.422 [7] and 37.320 [2].

-
Location information – Timing reports: including UE rx-tx time difference when reported by the UE in MDT measurements, see TS 32.422 [7] and 37.320 [2].

-
UE reported CQI: The distribution of UE reported CQI values, as defined in [4], to be collected per collection period. The CQI samples reported for single stream transmission (i.e., CQI for single codeword) and for spatial multiplexing transmission (i.e., CQI for multiple codewords) shall be collected separately, in separate distributions.

-
UE reported RI (Rank Indicator): The distribution of the UE reported Rank Indicator, as defined in [4], to be collected per collection period. 
-
Cell downlink RSRP/RSRQ: The distribution of RSRP/RSRQ is computed by averaging the RSRP/RSRQ measurements received for each UE located in each bin (see TS 36.305, section 8.3.1 [8]).
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5.2.2.2
Non-UE specific

-
Uplink received interference power measurement: as defined for LTE M3 MDT measurement, see TS 37.320 [2] and references therein.
-
UE location distribution: UE location distribution in a cell is obtained by counting the number of UE in each bin that is identified according to TADV and AOA measurements (see TS 36.133, section 10.2, and 10.3 [9]).
	End of modifications
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