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The Benefit of Better RAN Capacity Management 2test

“One of the most direct and natural outcomes of improved network monitoring
IS that the existing equipment can be tuned to be optimally efficient, resulting in a
deferral of upgrades and capacity overhauls...... Effective monitoring and timely
changes and upgrades, which allow the infrastructure to run closer to its rated
capacity, can eliminate inefficiency caused by retransmissions, interference or
poorly set radio parameters. Many vendors think that they can create between
15% and 30% capital savings for a particular network element by deferring
upgrades and new line cards. Assuming just the low end of 15% applies to key
core network elements such as the RAN in 3G, the annual CAPEX budget for
network capacity is significant. As an example, a European operator with 30
million subs might reduce its €800 million annual budget for CAPEX by €120
million.”

Source: ABI Research Mobile Network Optimization 2011 Research Report; Eller and Kaul, October 11, 2011.
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Wireless Capacity Management is Challenging... @ ascom

2TEST

« |n afast changing world —
Capacity Management needs to address:

» Forecast customer growth (scenarios)
» Impact of new applications and types of data usage
* QoS requirements (overall and per service)

» Multiple, layered networks (Hetnets, Wifi etc)

» Technology migration - spectrum repurposing (2G>3G—2>4G)

» Legacy site decommissioning

= While also seeking to:

« Optimize capital expenditure (just in time)

- Stay ahead of demand

« Deliver customer satisfaction (QoS per service)

« How are you addressing this now???
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Key Network Capacity Planning and Management N

Challenges

A) Operational: Right sizing “in time” network capacity investment

Forecasting Traffic
Growth - across

Translating
Forecast Traffic into

Working Across
Multiple Networks &

multiple services Network Load Capacity Options

. - . . : » Comparing impact of
.FSorI ea}ch ser:nce t(Eélnfrf?ck:)utnm(_g;sdn‘ferent different capacity
ales forecas yp growth options (and
» Usage forecast i MOdQ“ﬂg network timelines)
- Data performance loading « Managing load
requirements * Identifying resource across networks
- Capacity impact bottlenecks . 4G, 3G, Wifi,
\_ J \. J \. J
. . Complex “What if” Scenario
Scenario Analysis : . .
Simulation Analysis

B) Strategic: Spectrum utilization and technology migration
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Introducing TEMS Capacity Management Solution

Element Headroom

25%

Expandin:' 3 months

= Delivering Optimized Capacity Management

Element:

«  Tracking network load by service using network OSS data

Site:

Region:

« Plotting “Headroom” or available capacity based on traffic
mix/growth and target user experience KPI’s per service

Cluster:
RNC/Subnetwork:

Location Type:

Be DI Payload (Mbps)

« Take advantage of “Soft capacity”
« Alerting when cells will reach capacity
«  Providing visibility into capacity constraining resources

125 150 175 200
RRC (Erlangs)

«  Scenario analysis

n Traffic @ Selected Week Traffic @ Reference Traffic

«  Configuration recommendations to maximize capacity from
existing network

RRC Blocking DL Thp

= Enabling Business Decisions

« Enabling just in time capital planning T T

«  Prioritization - Network or regional level “top N” offender lists

«  Prioritization — Based on revenue contribution per cell

J.JLJLJLJLJL

DL SE UL SE DL PRB UL PRB RRC Users PUCCH PDCCH

« Consistent automated and systemized planning across
busmess | @ Operating Point B Admission Region Pom(‘
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Automating and Systemitizing Key Capacity ¥ ascom
Management Activities 2TEST

» Designed to help capacity engineers in three key areas:

Providing a single, easy to use web portal for storing, reporting

and visualizing all the RAN’s service capacity information.

Has enabled
APEX savings 0
up to 40%

xtremely shor
ayback period o

Enabling consistent optimization of soft capacity for LTE

networks. Operators can use their current capacity resources up to their
optimized limits before investing in CAPEX on new resources.

solution
investment

Delivering just-in-time capacity expansion capability

because of its comprehensive approach to forecasting, adaptive modelling and
scenario analysis.
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Delivering a Comprehensive Approach to Capacity Management

]Capacity management that takes multiple factors into account:

* RAN RRM (radio resource management) procedures for the air interface and
baseband,;

» LTE (and WCDMA HDPA/EUL) uplink/downlink scheduler behaviour;
« ATM connection admission control and flow control procedures on lub;
» Revenue impact modelling prioritizes expansion based on revenue impact

Calculations for every traffic carrier in the network to determine:

» Overall resource utilization (headroom);

» What network resources are most limiting — and what services are most impacted,;
» Forecast traffic growth (per service, per site);

* How long until the per service subscriber experience KPI's begin to be breached;
* Impacted revenue

» Scenario Analyses
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Element Level Analysis (User Experience KPIs) Sreer

The modeling performed by the software enable dimensioning using per service
user experience KPIs (vs traditional engineering KPIs).

Engineering KPI Trigger User Experience KPI Trigger

DL PRBs Utilization (%) Blocking (%) & Average Downlink User Throughput (Mbps)

Mk hilizationyi¥ahaiie Ha carite Www.2tes Rinmdnan@pd : Avarddte 2 1616l L 1dariThndodahlias (Mhne)

» Dimensioning to user experience KPIs also makes it easier to provide a consistent
user experience across a wide range of different hardware configurations
(especially when the effects of soft capacity are considered).

» User experience KPIs consider:
« The combined utilisation of different network resources and the effect that this
has on “per service” session quality
« Multiple services or applications coexisting in a shared data pipe
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“What-if” Analysis — Evaluating Options

Add
New Carrier

» Perform “what-if” experiments:

Balance
Sectors

Indoor
Cell

Impact of different per service traffic (growth)
loads and different service mix per site
Explore different configuration changes to
identify capacity expansion options

Plan for special events.

Any combination of configuration changes, environmental changes,

KPI changes and traffic changes can be made in each experiment.
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Enhancing Capital Efficiency @ ascom

2TEST

012
In a recent case study with Appropriate Time to Expand
a large global Tier 1 MNO 011
Accenture found that

* 66% of total RAN
element upgrades were 006 {
planned on nodes with B i
low saturation risk 004 |

* 80% of nodes with high
saturation risk were not
planned for upgrades 0

0.08 +

W Expand Too Early

0.02 1

0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 360 375 390 405 420 435 450 465 480 495 510 525 540 555 570
Days Until Expansion Actually Required

Similarly, Telstra, the leading MNO in Australia performed a case study revealed that:
« 30% of cells are expanded too early using conventional capacity management approaches.

» 30% of cells suffer unacceptable performance for at least 2 months before they are actually
expanded.
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THE SOLUTION
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The User Interface

9

2TEST

ascom

Data and Reports are Accessible via a Web Based Interface.

200m
1000 ft

79.84610, £.92852

Thresholds:
W Good
| Marginal
-, e

Geodata missing for node sel

RNCT
<5%
5-109
>10%

Element Level

‘ «| | MesDEM1 Z

459

Expand in: 8.6 Months

Site Overview

24

Admission Region Analysis

Weekly Headroom Hourly Headroom

MGSDEMT1 -- Site160 -- TWO RURAL OC

Be DI Payload (Mbps)

2.5

5 7.5 10 12.5 15
Be Ul Payload (Mbps)

@ Admission Region Traffic @ Selected Week Traffic @ Referen

Selected scope: Element MGSDEM1

Creating experiments

Users in the Telari_Exp group may submit experiments from this page. For an experiment, they can change KPIs, Traffic,
Configuration and Environmental settings. KPls can be manually entered, or an already existing KPI set can be selected from
the dropdown below. When manually chaging KPls, a new KPI set is saved in the database for later reference with the same
name as the experiment. The experiment is run for all elements from the selected scope of the same type as the currently
selected element (Cell or NodeB)

Changing KPIs for the next weekly run

Users in the Telari_Admin group in addition may change the KPI set for the next weekly run from this page. KPls can be
manually entered, or an already existing KPI set can be selected from the dropdown below. By pressing the Apply KPI Set
button, all elements from the selected scope of the same type as the currently selected element (Cell or NodeB) have their
KPls changed for the next weekly run, and the user that did the change recorded in the database. KPIs can be changed
multiple times during the week, but only the latest change is selected for the weekly run.

KPUExperiment Name MGSDEM1-1404094241986 Week Starting 03/02/2014 v
KPI Set Select existing KPI ..

o Admission KPls Admission KPls

o Throughput KPls rreConnBlock 0.02 20 20 %

° Traffic
o Configuration
o Enviranmental

Next Step

Throughput KPIs
Traffic Settings
Configuration Settings

Environmental Settings

Cancel Apply KPI set Submit experiment

X-Axis: | Be Ul Payload

‘ v | Y-Axis: | Be DI Payload

PUSCH Interference -113.00 dBm
= ‘ Select Week: ‘ 03/02/2014 = ‘ Handover Ratio 011

PDCCH (Scheduled Grant) 5.4 CCEs

PDCCH (User Overheads) 0.1 CCEs
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Admission Regions

TEST

System resources are shared dynamically between multiple
simultaneous instances of a number of services.

May apply different KPIs to each service (stringent voice, lax data).

Engineered capacity

Admission Region: all operating

points within the region should

have achieved the KPIs

Soft capacity: different radio conditions
provide for more or less capacity

8t shape of the admission region
be determined by modelling

Signalling Load \

Data Load

Engineered capacity
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2TEST
Generate Reports showing which sites/cells need to be investigated in more detail.

Headroom Report

Week: | 03/02/2014 | v ‘ Scope: National | v | Location: Click to select
Headroom (%)= 30 Balanced Headroom Delta (%) s 30
2G o 3G o 4G T4

Summary
Selected Week Starting 03/02/2014
Selected Report Scope National

Selected Location

Headroom less than 30%

Balanced Headroom Delta less than 30%

4G Cells not meeting Headroom Target 7 out of 567

4G Cells

Cell 4% Site Name 4 Headroom a RRC (Erlangs) 4 DL Payload - QCI8 (Mbps) 4 UL Payload - QCI8 (Mbps) 4 Balanced 4 Valid ¥
MGSDEM2 Site160 8% 160.5 1486 28 Yes Yes
BNYDEM2 Site38 14% 165.8 84 1.3 Yes Yes
MFBDEM1 Site 163 15% 110 98 15 Yes Yes
BUYIEM2 Sited0 25% 86.5 74 0.7 Yes Yes
MGSDEM1 Site160 25% 98.8 82 1 Yes Yes
PCNSEM1 Site198 29% 103.1 8.5 1.2 Yes Yes
ASTDEM4 Site10 30% 815 6.8 07 Yes Yes

Reports can be customized to only include nodes with headroom below a custom
threshold, or nodes that are forecast to run out of capacity within a given
timeframe.
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Time to Expansion Report: Prioritized by Revenue z+est

Including revenue per site enables prioritization based on potential revenue impact

« Revenue per site calculation
factors in revenue per MB or
Erl per service and traffic mix

» Customizable calculations —
SO carriers can match their
ARPU and way they relate
per service traffic to revenue

« Can also be weighted to
favor different services — ie
support a marketing driven
focus on video
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Element Level Trending 2TEST

Quickly Identify when a Cell will run out of Resources

Element Headroom

25%

Expandin:| 3 months

100
75
50

May '13 Jun"13 Jul3 Aug '13 Sep'13 Oct"13 Nov '13 Dec '13 Jan'14 Feb '14 Mar'14
Date/Time

Traffic (Erlangs)

KPIs and Experiments

Element:

Site:
Region:

Cluster:

RNC/Subnetwork:

May 13 Jun'13  Jul"13 Aug'13  Sep'l3 Oct'l3 Nov'l3 Dec'l3 Jan'l4 Feb 'TMar '14
Date/Time

Location Type:

oct"13 Jan'14

[ o= Be Dl Payload == Be Ul Payload |

The dashed lines show traffic forecasts for different traffic types. When the dashed
line crosses into the red region KPIs are no longer being met.
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“What-if” Analysis Use Case: Designing Site TEST
Capacity Expansion

ascom

» TEMS Capacity Manager establishes a set of models customised to each cell/site.
» These models can also be used in “what-if” experiments to determine how configuration

changes, or different traffic loads will impact per service performance.
* RAN engineers can use this experimentation capability to investigate how best to remediate a capacity

problem.
 TEMS Capacity Manager will:
» Identify the constraining resource(s) Ll |
« Allow the engineer to compare solution options by re-running \/\/ \_/)/]A[ )
the analysis as if each capacity expansion solution had
already been implemented. / il >
«  This capability is also useful for special event planning: ]L

experimentation on individual network elements can be performed
to understand impact of predicted load

= Any combination of configuration changes, environmental changes, KPI changes and
traffic changes can be made in each experiment.
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“What-if” Analysis Use Case:
Understanding KPI targets vs Capacity

= Example:

= With a median downlink user throughput KPI target of 3 Mbps this LTE Cell is operating
with 25% spare capacity for a KPI.

= Modifying the KPI to a 10 Mbps median has a severe impact.

25

22.5

Original Headroom E3

Experiment Headroom

]
=

R,
[¥5] (%3] (%3]

Be DL Payload (Mbps)

P = .
un n L =]
".,

®

=]

|
d
w

0 2.5 5 7.5 10 12.5 15 17.5 20 22.5
Be UL Payload (Mbps)

| — Experiment AR = Original AR Traffic @ Reference Traffic -8 Experiment Traffic
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“What-if” Analysis Use Case: Predicting Impact

of Traffic Growth

= Example: Model impact of doubling LTE Traffic

= Clicking the submit
button will launch
experiments of the
changed traffic
conditions in the
unigue models for
each macro cell in
the network.

KPI/Experiment Name

Macro-1404095277366

Admission KPIs
Throughput KPIs

Traffic Settings

Week Starting

KPI Set

Be DI Payload
Be Ul Payload
RRC

Configuration Settings

Environmental Settings

T ——

Cancel

Apply KPI se.

|
\&33 ascom

2TEST

KPIs and Experimentis

Element:

Site:

Region:

Cluster:
RNC/Subnetwork:

Location Type:

% % %
[ ST ¥ ]

I Submit experiment I
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Identifying the Need for Small Cells, Hetnets, 2TeST
or Re-Farming

= Comparing element level trending (in blue) with spectrum (capacity) availability
(in red) allows for a micro layer strategy to be evolved “just in time” and assists
In devising spectrum re-farming strategies that can maintain user experience.

orstcomA+ e When total WCDMA & LTE payload

at this site reaches this level, macro
layer spectrum will be exhausted.

The operator has knowledge of when

25000 +

________________

20000 -

15000

Payload (kbps)

i more spectrum is required and/or

o] ' when a micro layer capacity offload

LMLt solution needs to be implemented.
2888288 s 888888383 3§88z8¢¢8¢8%3

§ 8 § & 8 f oW 8 &R 8 & e 8 A e 8 s A Ry
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NEXT STEPS
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Next Steps - Capacity Audit Project

A capacity audit project on your network using data from one RNC
Providing visibility into the solution functionality and capabilities on your Data

« Carrier Inputs and Commitments:

« Data inputs - Data Inputs from Customer
(spreadsheet + databases)

" Selup review sessions PR

* Scenario anaIySiS reVieW SESSionS Bearers, call admission control rules

and KPls.

* Interaction with the solution

D Configuration parameters.

i Project fee: (can be applied as a credit to solution purchase)

D Performance counters.

e Statement of work
At cost ~$15-$25k
 Timeline: ~1-2 mths from Kickoff

D Cell naming conventions
D Network OSS data

D Forecast Growth
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