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6

Measurements related to Measurement Report

6.X UE distribution related  measurements
a) This measurement provides two dimensional bins to monitor 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 in 3GPP TS 36.133 [19]),
where TADV = 1) NTA – for UEs that are uplink timing aligned (TS 36.213 [21])
2) 11 bits Timing Advance value – for UEs that are not uplink timing aligned (TS 36.321 [16])
AOA = measured on any part of the uplink transmission, such as user data frame or PRACH, or via

             Sounding Reference Signals

b) CC
c) eNB increases the value of a bin that is identified by TADV and AOA by 1 to calculate the number of UE in this bin.

Index x (0..10) and y (0..11) are used identify the two dimensional bins. 

where x represents TADV (TIME_ADVANCE_00 .. TIME_ADVANCE_7690),

y represents AOA (AOA_ANGLE _000 .. AOA_ANGLE _719, corresponding to 0..360 degree).      (TS 36.133 [19])
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 with antenna array.
d) Each measurement (as defined in x.y) is an integer value.
e) MR.UeDistribution.x.y, where, x is an integer from 0 to 10, y is an integer from 0 to 11
	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
	
	
	
	
	
	
	
	
	
	
	
	


Note: 
The bin size may be configurable. For example, smaller bin size may be configured in certain area, in order to collect more detailed information that may not be available in bigger bins. 

f) EUtranCellTDD
EUtranCellFDD
g) Valid for packet switched traffic.
h) EPS
	Next Modified Section


A.Y Use case of UE Distribution related measurements
The traffic load distribution in a cell is hardly uniform due to the dynamic characteristics of the mobile user behaviours and environmental conditions (e.g. rush hours, mass events … etc). The user experience and service performance can degrade significantly at the time when increased number of connected mode UE is located in certain geographical area, Connected mode UE distribution in a cell can be measured on a periodic basis to provide the time and place where the traffic surge event occurs. This spatial and temporal data can be used to trigger proper actions (e.g. adjust the coverage of lightly loaded neighbouring cell to provide additional capacity or help to identify the locations of hotspot for future small cell deployment) to mitigate the traffic congestion issue.   
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