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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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References
[1]
TR 32.836 v1.2.0, “Study on NM Centralized Coverage and Capacity Optimization (CCO) SON Function”
3
Rationale
Cell coverage adapting to traffic demand use case (see section 4.2.3 [1]) states that it may be necessary to adapt the cell coverage to the distributions of users from time to time, according to the distribution of users. It also includes the 2D bin measurements, based on TADV and AOA measurements to monitor the UE distribution in a cell.
This contribution proposes a method to create the 2D bin measurements, based on TADV and AOA measurements.
4
Detailed proposal
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4.2.3
Use case 1: Cell coverage adapting to traffic demand

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 txhe 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 possible way to indicate that the UE distribution can be monitored periodically by two dimensional bins measurements, which are created by TADV and AOA measurements reported by connected mode UE (see clause 10.2 and 10.3 of 3GPP TS 36.133 [8]).
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Figure 4.2.3-1 Two dimensional bin measurements

The UE distribution in a cell can be obtained from the 2D bin measurements shown below:
Measurement description:
This measurement provides two dimensional bins to monitor the UE distribution across geographical area (e.g. in a cell). The two dimensional bins are formed from Timing Advance (TADV) and Angle of Arrival (AOA) (See Ref. 3GPP TS 36.133 [8]),
where TADV = 1) NTA – for UEs that are uplink timing aligned (TS 36.213 [4])
2) 11 bits Timing Advance value – for UEs that are not uplink timing aligned (TS 36.321 [10])
AOA (TS 36.133 [8]) = measured on any part of the uplink transmission, such as user data frame or PRACH, or via Sounding Reference Signals
Collection method:
Cumulative counter triggered by the occurrence of the measured event
Condition:

The bin counter identified by TADV and AOA is incremented by 1. The 2D bins are identified by index x (representing TADV) and y (representing AOA).

When (in any order):

a) eNB sends11 bits or 6 bits Timing Advance value to an UE, the TADV of such UE is obtained.
and

b) eNB estimates its AOA via the uplink transmission of the UE.
Note: 
1. A sectorized cell will only use a subset of index y. For example, for 3-sector cells, the index y can be (0..3), (4..7), or (8..11), corresponding to each sector.
2. This measurement is only valid for eNodeB capable of estimating the AOA.
Measurement result:

Each measurement (as defined in x-y) is an integer value.
Measurement type:

MR.UeDistribution.xy, where, x and  y are integers within implementation specific ranges
Table illustrating an example implementation with x and y ranges [0..10]:
	Index x –        TADV (Unit Ts)
	Index y – AOA (Unit Degree °)

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	
	0°-30°
	30°-60°
	60°-90°
	90°-120°
	120°-150°
	150°-180°
	180°-210°
	210°-240°
	240°-270°
	270°-300°
	300°-330°
	330°-360°

	0
	0 (TADV< 48
	
	
	
	
	
	
	
	
	
	
	
	

	1
	48 (TADV< 96
	
	
	
	
	
	
	
	
	
	
	
	

	2
	96 (TADV< 144
	
	
	
	
	
	
	
	
	
	
	
	

	3
	144 (TADV< 192
	
	
	
	
	
	
	
	
	
	
	
	

	4
	192 (TADV< 288
	
	
	
	
	
	
	
	
	
	
	
	

	5
	288 (TADV< 384
	
	
	
	
	
	
	
	
	
	
	
	

	6
	384 (TADV< 576
	
	
	
	
	
	
	
	
	
	
	
	

	7
	576 (TADV< 768
	
	
	
	
	
	
	
	
	
	
	
	

	8
	768 (TADV< 960
	
	
	
	
	
	
	
	
	
	
	
	

	9
	960 (TADV< 2048
	
	
	
	
	
	
	
	
	
	
	
	

	10
	2048 (TADV
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