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SON : The new way of optimization

Data Collection Analysis Implementation Feedback

Reactive, rare, 

manual and very 

partial

Proactive, frequent, 

automatic and 

comprehensive

Manual and labor 

intensive, relying on 

high expertise

Automatic, in 

real time

Manual

Automatic 

optimization, in near 

real time

Manual validation 

or customer 

complaints

Instant, focused 

and continuous

Existing 

Approaches

Cycle takes days to weeks  only “one size fits all” optimization possible

Cycle takes minutes  dynamic optimization, based on changing conditions 
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SON affects the entire life cycle RNPO 

Planning Deployment Optimization

Radio Planning and Optimization life cycle

Self Organization 

Self Optimization

Self Healing
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Smart algorithm to 
decide and action

Validation and                   
Action

Monitor and 
trigger

SON Cycle
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The SON ANR Application
Builds and maintains an optimal intra carrier and inter carrier 

neighbor lists automatically and dynamically



ANR – Snapshot
• Identify sectors with high drops

• Suggest new NL

High Drops
New Neighbor

Snapshot

Action

Feedback



ANR – Action
• Configure sector

• Delete or add neighbors

Cell 1234

Snapshot

Action

Feedback



ANR – Feedback
• Validate modifications

• Submit or Restore changes

Snapshot

Action

Feedback



ANR Improved performance on RNC KPIs
Call drop rate lowered by 9.1%

Neighbor drops lowered by 25%

CS Calls

CS drop %

NBR drops
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Maintains neighbor relations through engineer activities such as 

adding new cells, or moving cell locations

New Cell

The APO Plug & Play Application



CompletedAutomatic 
Fine Tuning

Automatic 
Initial NBR 

List 
Creation

Select New 
Cell

APO Plug & Play Module
Self Organization

Automatic Neighbor Relations
Self Optimization

APO Plug & Play Manual Workflow



Cell the P&P 
worked on

14 neighbor 
cells added

11 cells added automatically when the cell was identified by the self 
configuration system.

High weight neighbors 
added automatically

Self Configuration: Plug & Play
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New Cell

The SON Load Balancing Application

Provides a near-real time response to unpredictable load challenges 
on the network using RF-shaping



Snapshot

Action

Feedback

Load Balancing – How Does It Work?



Load Balancing – Snapshot
Triggered when detecting loads above 
thresholds

Generate a list of candidate neighbors to 
pass subscribers to

Loaded Cell Candidate 
Neighbors

Snapshot

Action

Feedback



Load Balancing – Action

Configures RF parameters to 
move subscribers to other cells

Snapshot

Action

Feedback



LB: Admission rejections reduced by 50%
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SONs Main Modules

• ANR – Automatic Neighbor Relation

• APO – Automatic Parameter Organization

• DLB – Dynamic Load Balancing

• ICLB/MEH – Intra-Carrier Load Balancing and Mass Event 
Handling

• DIM – Dynamic Interference Management



ICLB/MEH – Inter Carrier Load Balancing/Mass 
Event Handling   



Motivation – Inter Carrier Load Balance
Load

Time

Carrier 1

Carrier 2

Carrier 3

Carrier 4

Action



MEH/ICLB Description 
• Provides a near-real time 

response to the 
unpredictable load 
challenges

• Using carrier re-selection 
– effective on Idle UEs

• Balance the most 
congested radio resource 
(power / codes) 

• Load balancing of 
resources and traffic 
across the available 
carriers

F3
F2

F1

F3
F2

F1

F2

Medium Load 
High Load 

Low Load 

No ICLBICLB



Superbowl MEH: RT resource sharing
ZONE 27 Code Load 
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25.11.2012: MEH Off, high imbalance 02.03.2013: MEH On, Traffic Balance

Carriers unbalanced Carriers balanced
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DIM - Dynamic Interference Management



DIM Description
Before DIM action After DIM action 



DIM Work Cycle

Detection of 
Overshooting 
Cells

Tilt change

Automatic Feedback 
Detecting



Over shooter Detection -(Poland) 

Rejections

Over shooter detected (no Drive Test required)

Over shooter

Impacted Cells 



Over shooter after correction

No more 
rejections

After correction

Over shooter

Drive Test Savings!!
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Thank you 



Backup



Reproducing Kernel Hilbert Space (RKHS)



Convex Set und Convex Function


