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Mobile operators are turning to VoLTE to differentiate their voice offering,
improve spectrum utilization efficiency and enhance user experience. A
Centralized Self-Organizing Network (C-SON) solution can help maximize their
VOLTE performances and is also important in an initial LTE deployment to
become ‘VoLTE ready’ as quickly as possible.




EXECUTIVE SUMMARY

LTE mobile operators are turning to VolLTE to differentiate their voice
offering versus Over-The-Top (OTT) voice offers (e.g. WhatsApp calls) as
well as to improve spectrum utilization efficiency. And while VOLTE brings
much promise, it must be delivered with a quality matching — or exceeding
- that of legacy networks or OTT offers, or else customer expectations will
not be met and lack of adoption or churn will result.

A Centralized Self-Organizing Network (C-SON) solution can help maximize
VoLTE performance, and therefore should be essential part of an operator’s
VoLTE strategy and implementation.

Even before offering VoLTE, C-SON brings benefits in the LTE introduction
phase which uses fallback to legacy networks for voice services. Cellwize’s
multi-vendor and cross-technology capabilities make it an essential for
operators being ‘VoLTE ready’.

This paper outlines how Cellwize elastic-SON improves VolLTE performance
in each of the three different phases of LTE deployment: Introduction,
Deployment and Maturing.
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VOLTE BENEFITS

Voice over LTE (VoLTE) is gaining traction as it provides substantial benefits
to mobile operators and their subscribers; benefits around spectrum
utilization efficiency, enhanced customer experience and superior quality
of service.

Generally speaking, VoLTE can handle double voice calls per Mhz as legacy
networks and offers up to three times additional throughput per MHz.
Specifically, VoLTE provides more than 3x improved spectral efficiency as
compared to WCDMA AMR 12.2kbps and GSM AMR Half Rate, two widely
deployed voice options in legacy networks. VoLTE also eliminates session
interruption as compared to circuit switch fallback voice services (CSFB).
Perhaps more importantly, by handling voice through the LTE network,
VoLTE facilitates re-farming, or even the complete retiring, of legacy
networks.

It then allows operators to maximize their LTE infrastructure with increased
capacity and enhanced data rates through larger carrier bandwidth or
carrier aggregation.

VOLTE also frees up voice spectrum for more data applications, and offers
a rich multi-media environment which should help operators to counter
free OTT VolP (voice over IP) offers.

For subscribers, VoLTE provides high definition (HD) voice quality and faster
call setup time. It also allows subscribers to enjoy higher data rates when
using voice by staying in the LTE network instead of falling back to a legacy
network. This improved user experience should contribute to subscriber
adoption and retention.

These benefits are starting to be realized. According to GSA (Global mobile
Suppliers Association), as of April 2015, 90 operators are investing in VoLTE
(testing, deploying) with 16 having already launched the servicel. More will
follow as smartphone with VoLTE capability increases.

1 http://www.gsacom.com
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VOLTE CHALLENGES

Operators will likely position VoLTE as an enhanced voice offering to
compete with OTTs’ free voice services, or will put a premium on the service
— e.g. with Rich Communication Services RCS - in an attempt to stop or
reverse ongoing voice ARPU decline2.

In return, subscribers will undoubtedly expect VolLTE performances to
exceed those provided by legacy networks and OTTs.

When deploying VoLTE, operators must therefore ensure VoLTE KPIs match
or exceed the level provided by other voice services, not only in terms of
voice quality but also in terms of call setup success rate and call drop rate.

LTE includes several features to improve VoLTE performance. To start with,
VOLTE uses a dedicated bearer with enhanced service quality attributes
(Quality Class Identifier, or QCl). VoLTE calls are allocated QCl=1 with
guaranteed bit rate, a reduced delay requirement, and higher priority as
compared to other traffic to ensure voice packets get the highest priority.
Features such as Header Compression (ROHC) and Semi-Persistent
Scheduling (SPS) improve VOLTE capacity. Finally, TTI (Time Transmission
Interval) Bundling improves VolLTE coverage.

Moreover, beyond these LTE features, operators can also benefit greatly
from capabilities provided by Self-Organizing Networks, helping to
guarantee the highest level of VoLTE performance.

2 http://www.techzone360.com/topics/techzone/articles/2015/03/11/399466-volte-
vowifi-set-stage-carriers-take-ott.html
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C-SON AS ENABLER FOR VoLTE

Self-Organizing Network (SON) solutions have come to the fore in recent
years as a way to make the configuration and management of mobile radio
access networks simpler, less labor intensive and faster. A centralized SON
(C-SON) solution provides both cross technology and multi-vendor support,
ensuring the broadest possible network support.

C-SON helps make more efficient use of an operator’s network assets.
Mobile networks boosted by C-SON are better and more accurately
optimized and are therefore able to deliver better capacity, coverage and
quality of service.

LTE network deployments can be divided in three phases, namely
Introduction, Deployment and Maturing. The evolution of each phase is
based on several variables: the extent of LTE coverage; the penetration of
LTE subscribers; the availability of handsets with advanced capability;
deployment of IMS (IP Multimedia Subsystem) in the core network and
finally the specific 3GPP release.

This paper will further expain the three phases of LTE network deployments
and how SON can optimize each phase.
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PHASE 1 | LTE INTRODUCTION

In most LTE introductions, operators rely on Circuit Switch Fallback (CSFB)
to legacy networks to support voice service. This is due to non-availability
of IMS infrastructure, patchy LTE coverage, low penetration of LTE
subscribers and low adoption/availability of VOLTE capable handsets.

The LTE network is also rolled out gradually as an overlay to existing legacy
3G or 2G networks. As a result, LTE coverage may not be ubiquitous.

While the LTE introduction phase does not involve VoLTE, C-SON still brings
many benefits, making the operator ‘VoLTE ready’.

At this stage, MULTI-TECHNOLOGY ANR (Automatic Neighbor Relations) is
the most desirable SON function to improve voice service. Multi-technology
ANR ensures appropriate IRAT neighbor relations between both LTE and 3G
as well as LTE and 2G are in place to guarantee CSFB performances.

There are several options for CSFB, including: redirection to target
frequency (3G or 2G); redirection to target cell (3G or 2G); handover to
target cell (3G or 2G); and cell change order to target cell (2G). One or
several options may be implemented in a network.

In addition, legacy networks usually run multiple frequencies (multiple 3G
Carrier Frequencies, multiple 2G Frequency Bands), adding to the
complexity which C-SON can help manage. Finally, the LTE and legacy
networks may have different coverage — even for co-located cells - due to
different frequency of operations.

PRE VOLTE | CSFB Optimization
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To be most effective in aiding CSFB, C-SON ANR must therefore allow for
comprehensive parametrization to ensure relevant priorities and
parameters settings among the various frequencies and cells of the legacy
networks to maximize CSFB performances.

A C-SON solution that handles both 2G, 3G and LTE brings the most benefit
to LTE subscribers using CSFB as they improve the performance of both
legacy network types.

After being handed over to a legacy network and once the voice call has
ended, it is desirable for the UE to return to LTE as soon as possible, if and
when coverage is available. A SON POLICY ENFORCER is useful to steer user
equipment (UE) to LTE whenever possible.

A multi-technology policy enforcer can push LTE capable handsets to the
LTE network through the orchestration of idle mobility parameters across
all RATs, including from 3G to LTE and 2G to LTE.
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PHASE 2 | LTE DEPLOYMENT

As LTE adoption increases, operators expand their LTE coverage. Once LTE
penetration and VoLTE capable handset adoption/availability reach a
critical mass, operators can introduce VoLTE. Sufficient LTE penetration is
required before VoLTE is deployed, in order to justify the needed IP
Multimedia Core System (IMS) investment in the core network.

At this point, C-SON becomes a key enabler to ensure VoLTE performances.

For data services, a dropped call is not directly perceived by the subscriber.
However, a dropped call has direct service impact to a voice user. The LTE
network must therefore be well optimized so as to minimize E-Utran Radio
Access Bearer (ERAB) dropped rate, especially for VoLTE traffic.

ANR INTRA-LTE is then critical to guarantee the expected mobility
performances for VoLTE calls within the LTE network. ANR increases the
number of successful handovers and minimizes the number of dropped
calls by constantly maintaining up-to-date neighbor lists.

SON should support both intra-frequency ANR as well as inter-frequency
ANR. The latter is needed even when only one frequency band is deployed,
but different carrier bandwidths are used in adjacent cells: for instance
LTE1800 10MHz carrier and LTE1800 5MHz carrier deployed in adjacent
cells since mobility between different LTE carrier bandwidths is performed
as inter-frequency handover.

MOBILITY ROBUSTNESS OPTIMIZATION (MRO) can further boost mobility
performances and reduce dropped connections for VoLTE calls. MRO
adjusts mobility parameters to minimize the risk of dropped calls due to
mobility. It also aims at reducing the number of handovers.

MRO can, for instance, help minimize Inter-Frequency mobility for VoLTE
calls for operators reporting lower success rates for Inter-Frequency HO
and higher drops as compared with Intra-Frequency HO.

Although LTE coverage has usually been expanded by this stage of
deployment it may still not match the coverage of mature legacy networks.
Some operators may also have continuous LTE coverage only in key urban
areas, such as city centers.

If a user with an active VolLTE call moves out of the LTE coverage, the
connection needs to be transferred to the 3G or 2G networks. This
procedure is called Single Radio Voice Call Continuity (SRVCC). Without
SRVCC, a VolLTE call moving out of LTE coverage will drop, since VolIP is
seldom deployed on legacy networks.

SRVCC is a complex procedure possibly leading to break of audio when a
call is moved from LTE to the legacy network. Although solutions are being
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deployed to reduce the interruption time during SRVCC (eSRVCC), in
general, it is desirable to reduce the rate of SRVCC events. Keeping a low
rate of SRVCC also allows subscribers to enjoy the full benefit of VolLTE
capabilities and minimize any potential loss in data rate when downgraded
to the legacy network.

The rate of SRVCC can be greatly reduced with SON TRAFFIC STEERING
capabilities.

Traffic Steering can be part of Mobility Load Balancing MLB and or Coverage
and Capacity Optimization CCO. It can adjust mobility parameters and
power settings in order to extend LTE coverage, especially for QCl=1 Traffic
to reduce handover from LTE to other RATs for VoLTE calls. On the other
hand, if the load in LTE is threatening the quality of VoLTE calls, the Traffic
Steering / MLB functions will dynamically correct settings to allow safe
SRVCC to the legacy network.

In the edges of the LTE coverage area, where SRVCC is the only way to
preserve smooth voice handover to 3G/2G, it is essential to have well
optimized IRAT relations between the LTE cells and neighboring 3G/2G
cells. This type of handover demands ANR IRAT feature that will select the
best 3G/2G neighbors along with SRVCC capability enabled on those cells.

The SON POLICY ENFORCER is then useful to steer back UE to LTE whenever
possible after being handed over to a legacy network and once the voice
call has ended.
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PHASE 3 | MATURE LTE / LTE-ADVANCED

In the third phase of deployment, LTE penetration is very high and VoLTE is
the main means of delivering voice service.

At this point, operators have further expanded their LTE coverage matching
or exceeding that of legacy networks, which may have been partially or
completely retired.

Some operators will also have moved to an all IP network with VolP also
introduced in legacy networks (e.g. VoHSPA).

LTE spectrum and bandwidth are increased through spectrum acquisition
and or re-farming, leading to the LTE network running multiple frequency
layers. Operators may also deploy LTE advanced features such as carrier
aggregation.

Aside from ANR and MRO, which have already been mentioned above, MLB
will play a very important role in distributing the range of traffic (VoLTE,
data) over the different network layers.
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CELLWIZE C-SON FOR VoLTE

The Cellwize C-SON software platform - elastic-SON - is a centralized, self-
configuring, self-optimizing and self-healing SON solution that benefits
complex heterogeneous networks comprising multiple radio access
technologies and multiple network vendors. Cellwize’s offering supports
2G, 3G, LTE and HetNet technologies, meeting operators’ requirements in
all technologies and across network equipment vendors.

Cellwize elastic-SON transforms rigid, physical networks into adaptive and
responsive “organisms” that continuously match capacity, coverage and
quality with evolving usage patterns. In addition, elastic-SON complies with
all the operator’s network policies, rules and dynamically evolving business
needs. The solution can work various modus operandiincluding fully closed-
loop, open loop and hybrid modes.

Cellwize elastic-SON supports operators’ VoLTE optimization throughout all
LTE deployment phases: initial, deployment and mature.

Forinitial LTE deployments with voice supported through CSFB, elastic-SON
supports MULTI-TECHNOLOGY ANR with selection of best target 3G/2G
frequencies or cells for CSFB. This is managed through COMPREHENSIVE
IRAT OPTIMIZATION POLICY AND PROVISIONING templates.

The POLICY ENFORCER further ensures that the UE returns to LTE as soon
as possible through consistent parameters settings across RATs including in
multi-vendor scenarios. For operators who have launched VolLTE, elastic-
SON monitors separately LTE KPIs related to VolLTE performances (QCl=1)
including ERAB setup success rate, ERAB drop rate, packet loss, number of
active VoLTE UEs etc.

elastic-SON can perform network changes in areas with either high VolLTE
traffic or poor VoLTE performance. This is applicable to either ANR INTRA-
FREQUENCY LTE, ANR INTER-FREQUENCY LTE, ANR IRAT or the MLB module.
elastic-SON ANR also combines MRO to reduce drop connections due to
mobility.

In addition to CSFB support, elastic-SON multi-technology ANR [IRAT
includes SRVCC OPTIMIZATION which supports VoLTE rollout with handing
of 3G/2G external cells supporting SRVCC. Furthermore, elastic-SON multi-
technology TRAFFIC STEERING maximizes time spent in LTE for VOLTE calls
through mobility parameters optimization.

Aside from the above mentioned modules, elastic-SON supports a rich set
of LTE SON modules, including PCI (Physical cell identity optimization), RACH
(Random Access Channel optimization, including parameters like RSI,
preambles number, etc.) aimed at improving overall LTE performance and
specific KPIs that VoLTE is more sensitive to them (For example, delay and
ERAB drop or packet loss).
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CONCLUSION

VoLTE is being deployed globally, supported by increasing LTE rollouts and
VolLTE-capable handsets. VoOLTE is important as it enhances an operator’s
network efficiency and improves customer experience with better voice
quality and higher data rates. This can serve as a means for an operator to
differentiate against an OTT providers.

Cellwize elastic-SON is instrumental in helping operators maximize their
VoLTE deployment. elastic-SON monitors VoLTE KPIs separately from other
network KPls it may be monitoring, and prioritizes SON actions accordingly.

LTE LTE
DEPLOYMENT PHASE PENETRATION

LTE Introduction Medium/Low  CSFB .
Policy Enforcer

VOICE KEY ELASTIC-SON MODULES
ANR IRAT (redirection, PS-HO)

VoLTE Policy Enforcer
CSFB Traffic Steering
CCo

MRO

Deployed LTE High/Medium

ANR intra-LTE (intra-Frequency, inter-Frequency)
ANR IRAT (redirection, SRVCC, PS-HO)

Policy Enforcer
Traffic Steering
Ccco

MRO

MLB

Mature LTE / Hioh Mostly
LTE Advanced g VoLTE

ANR intra-LTE (intra-Frequency, inter-Frequency)
ANR IRAT (redirection, SRVCC, PS-HO)

LTE DEPLOYMENT PHASES and UTILIZATION of KEY ELASTIC-SON MODULES

elastic-SON ANR continuously optimizes neighbor lists and associated
parameters (intra-Frequency LTE, inter-frequency LTE, IRAT with 3G, IRAT
with 2G). Coupled with Mobility Robustness Optimization MRO, this
provides reduced VolLTE drop rates and secures voice call continuity to
legacy networks if LTE coverage is deficient.

elastic-SON also helps in improving the customer experience, leading to
prolonged VoLTE usage, by reducing the rate of SRVCC events to legacy
networks for VoLTE calls. It does this through Traffic Steering (TFS) and
Coverage and Capacity Optimization (CCO). And, importantly, elastic-SON
speeds the return to LTE after SRVCC through robust policy enforcement
and consistent parameter settings across all RATs (LTE, 3G, 2G) to ensure
LTE has the highest priority. On the other hand, in the edge of the VoLTE
service area, where VoLTE is no longer supported, ANR IRAT that takes into
account SRVCC support on target 3G/2G cells will promise smooth hand-
down from VoLTE to legacy CS service on 3G/2G cells.

Through these capabilities, elastic-SON is an essential part of an operator’s
VOLTE strategy and implementation.
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GLOSSARY OF TERMS

AMR Adaptive Multi- Rate

ANR Automatic Neighbor Relations
C-SON Centralized Self Organizing Networks
CCO Capacity Coverage Optimization
CSFB Circuit Switch Fall Back

ERAB E-UTRAN Radio Access Bearer

GSA Global Mobile Suppliers Association
IMS IP Multimedia Subsystem

IRAT Inter Radio Access Technologies

KPI Key Performance Indicators

MLB Mobility Load Balancing

MRO Mobility Robustness Optimization
OPEX Operating Expenses

PCI Physical Cell Identity

PS-HO Packet Service Hand Over

QCl Quality Class Identifier

RACH Random Access Channel

RSI Root Sequence Index

SRVCC Single Radio Voice Call Continuity
TTI Bundling Time Transmission Interval Bundling
UE User Equipment

VoHSPA Voice Over HSPA

VoLTE Voice Over LTE
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ABOUT CELLWIZE

Driving Value through SON!

Cellwize develops and delivers innovative SON solutions across vendors and
wireless technologies. elastic-SON transforms rigid, physical networks into
adaptive and responsive “organisms” that continuously match capacity, coverage
and quality with evolving usage patterns. elastic-SON complimented with SON-as-
a-Service realizes its promise with multiple MNOs across Europe, APAC and
LATAM. Elastic self-organized networks become responsive and efficient calling for
a shift from network productivity gains to user value maximization. We call it
Value-Driven SON®.

Founded by industry experts, Cellwize launched its commercial SON platform in
2012.

For more information, visit http://cellwize.com/ or contact info@cellwize.com,
read the latest posts at http://www.cellwize.com/news and follow the company
on Twitter: @cellwize
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CORPORATE HEADQUARTERS

Cellwize Wireless Technologies Pte Ltd.

8 Shenton Way

#05-02 AXA Tower

Singapore 068811

Email: info@cellwize.com | Tel: +65.9826.5727 | URL: http://www.cellwize.com
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