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VoLTE QoE: The Challenge 
Driven by market forces, mobile network operators are 
increasingly investing in Voice over LTE (VoLTE) services. 
Eventually, the goal is de-commissioning 3G voice to 
reclaim spectrum to increase bandwidth and add capacity 
for the Internet of Things (IoT) and transition to 5G.  

VoLTE is not just a more efficient means of voice signal 
transmission (able to deliver nearly twice as many calls as 
3G using the same spectrum), but opens up opportunities 
to add value and differentiate from OTT services. VoLTE 
gives operators a clear advantage if they deliver superior 
quality of experience (QoE) (significantly better than OTT 
and 2G/3G calling); high quality voice is a foundational 
selling point. VoLTE is also a platform for rich, real-time 
user interaction, extensible to video calling, multimedia 
instant messaging, mobile payments, and more. 

To leverage the opportunity, operators must deliver 
assured, end-to-end network QoS to support their VoLTE 
services: from user equipment all the way to gateways in 
the EPC. That requires, among other things: 

• Complete end-to-end visibility into the whole 
network (core, backhaul and RAN)  

• Granular control of service quality and the ability 
to verify actual user experience 

Ensuring VoLTE will deliver on its promise of HD-voice 
and instant connectivity is a significant challenge for 
operators. With the densification of mobile networks, 
increasingly dynamic traffic, a shift to virtualized core and 
network functions, and an exponential increase in traffic, 
the mobile network is not a stable, static environment. It 
will need to be carefully monitored to ensure VoLTE 
signaling and media are properly prioritized as it crosses 
the network, end-to-end. If early deployments are any 
indicator, deploying VoLTE without proper performance 
assurance means calls can not only sound worse, they 
often don’t work at all. 

A combination of test and monitoring technologies must be 
deployed to ensure the network is ready for VoLTE, and 
that services turn-up and scale without QoE impact and 
are easy to monitor and troubleshoot. Active test can be 
cost-efficiently deployed using virtualized instrumentation 
to pre-assess network readiness, locate bottlenecks that 
could impair VoLTE QoE, and continuously monitor QoS 
and derived user experience metrics (e.g. MOS) from 
standards-based, network layer measurements. 

While active testing provides a detailed end-to-end and 
segmented view of network performance, and acts as a 
consistent reference to detect and monitor QoE trends, it 
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does not provide visibility into the actual VoLTE sessions 
themselves, nor the signaling to control calls. As active 
test relies on standards-based, precisely-generated 

synthetic test traffic, it must infer service quality metrics 
from network layer QoS measurements. This is a good 
indicator of QoE, but  doesn’t provide the whole picture.

Passive testing, which analyzes actual voice call packets 
rather than test traffic, enables measurement of the actual 
user experience. However, there has been no practical 
way to instrument the full network. The cost of packet 
brokers, intelligent taps, and QoE/DPI analyzers prohibits 
wide-scale installations. With this constraint, traffic can  

only be sampled at core locations, where traffic 
aggregates at the evolved packet core (EPC). As a result, 
without a cost-efficient method to tap all points of interest 
in the network— from eNodeB to EPC and all points in 
between—it has been impractical to gain visibility beyond 
the core.  

Test Attributes Active Passive 
Standards-based synthetic test traffic •  

Actual user traffic  • 

Layer 2-4 network QoS •  

Control plane / signaling partial / synthetic* • 

Media QoE (derived from network QoS metrics) • 

Application layer performance (Layer 5-7)  • 

DPI and protocol analysis  • 

Core to edge, network-wide coverage •  

Centralized/core traffic visibility  • 

Metrics and Measures 

QoS (L2-4): 

• Packet loss 
• Delay variation (jitter) 
• Latency 
• Bandwidth utilization 
• Packet metrics (out of 

order, etc.) 

VoLTE QoE (derived): 

• VoLTE MOS+ R-Factor 

VoLTE Signaling Metrics: 

• PDD 
• CCR & Dropped calls 
• Failed call attempts 
• Call duration 

VoLTE Media QoE : 

• MOS + R-Factor (derived & direct) 
• User context (location, O/S, 

device type, etc.) 

 
* IGMP performance metrics can be derived from active test sessions emulating this protocol 
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Total VoLTE QoE Visibility: The Solution 
Accedian’s FlowBROKER™ solution closes that gap by 
making distributed packet capture feasible and affordable. 
It works by using either a miniature, NFV-based Module or 
smart SFP to tap each point in the network, then 
conditions and streams the captured data in real-time to a 
virtualized controller and packet broker. This allows 
centralized analyzers to gain access to network 

 

traffic flows—including any VoLTE session’s signaling and 
media—to add location-based visibility into call QoE. This 
is a critical piece of missing information, to date, where 
analyzers could detect an error, but not localize and isolate 
it for root cause analysis and rapid service restoration and 
real-time optimization. 
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Accedian’s FlowBROKER is the first distributed packet 
broker: combining ubiquitous intelligent tapping with 
lossless distribution to any number of analyzers, at any 
location in the network. NFV-based smart SFP and GbE 
performance modules act as programmable, intelligent 
remote capture points, performing filtering/capture, slicing, 
and time-stamping. Packets are then losslessly transferred 
to the virtualized VCX Controller for remaining aspects of 
the brokering function (aggregation, and duplication if 
being sent to more than one analyzer). This results in 
guaranteed packet delivery from tap to analyzer—every 
packet is accounted for. 

FlowBROKER is unique to any other remote packet 
capture method because it offers: 

• Precise time-stamping* 

• Efficient slicing** 

• Virtual brokering in the remotely located VCX 
Controller 

• Lossless packet transit to remotely located 
analyzers*** 

*Relative time-stamping if using a Module, or Time of Day 
if using FSX Element 

**Removes the entire payload (or any part not needed by 
the analyzer), leaving only packet header; much more 
efficient to handle the resulting smaller packets 

***Traditionally, packet brokers and analyzers had to be 
placed at the same location, because sending packets to 
analyze over the internet could result in some being lost, 
so there was no way to guarantee the data being analyzed 
was accurate. Lossless transfer of packets from broker 
and analyzer is a requirement.  

As with other types of tapping, there is no security risk with 
FlowBROKER; it’s a one-way tap. Management 
communication between the VCX Controller and modules 
at is carried out over SSH-secured tunnels. 

 

  

 
 

 

 
 

Distributed Packet Brokering 
with FlowBROKER 

Root cause and isolate without dispatch 

 
Surgical VoLTE Traffic Capture  
• IGMP / SIP / IMS signaling 

• RTP packets with time-stamp 

• Real-time streaming and SCP host for 
PCAP storage 

DPI-enabled QoE 
• Detect one-way issues 

• Detect, isolate, and correlate local issues 

• Bring full-path visibility to centralized 
analyzers 

Programmable Capture 
• Trigger capture on events or faults 

• Request flows on-demand 

• Detect issues with QoS monitoring 

  

 

 
 FlowBROKER Benefits 

Separates Traffic Access from Analysis 
• Full line-rate capture 

• Local time-stamping 

• Local packet slicing 

• Efficient, Lossless delivery 

Eliminates Blind Spots 
• Tap the network anywhere 

• Sectionalize the network 

• Hop-by-hop visibility 

Frees & Offloads Analyzers from: 
• High-speed capture, filtering, processing            

OR The need for packet broker appliances 

Offers Limitless Scale 
• Distributed capture: scales site-by-site 

• Centralized brokering: scales with NFVI 
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FlowBROKER components and functions 

  

 

 
 

FlowBROKER is part of Accedian’s virtualized SkyLIGHT 
Performance Platform that also integrates exceptionally 
granular, scalable active QoS testing and real-time 
monitoring. 

Each VCX Controller can conduct thousands of active 
monitoring sessions per virtualized controller, assuring 
every class of service to every location in the network. The 
VCX employs standards-based test reflectors integrated 
into leading vendors’ base stations, small cells and 
network elements throughout the RAN, backhaul, and core 
networks to provide complete test coverage without 
requiring installation of any hardware. Where network 
elements lack standard-based monitoring protocol support, 
Accedian Nano smart SFP or ant GbE modules can be 
inserted to fill in any blind spots. 

SkyLIGHT Performance Platform 
Fusing active and passive test for total VoLTE visibility 

 
The VCX can be openly programmed by Accedian’s 
SkyLIGHT Director platform, or by third-party B/OSS, 
NMS, and DPI / analyzer platforms using RESTful APIs. 
This results in a highly scalable solution with centralized 
provisioning, management and reporting to unify network-
wide service assurance. 

Real-time metrics measured at scale across mobile 
networks go beyond VoLTE KPIs, to provide full network 
QoS visibility for accelerated troubleshooting. When used 
in combination with FlowBROKER remote packet capture, 
analyzers can correlate network-layer metrics and events 
with per-session signaling and media analysis for rapid 
root cause analysis and user experience optimization. 
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Active per-flow monitoring uses standards-
based Ethernet SOAM, Layer 3 TWAMP and 
ICMP/UDP Echo protocols to ensure 
interoperability in multi-vendor networks.  
Detailed VoLTE Quality of Experience (QoE) 
KPIs including MOS and R-factor (ITU-T 
G.107 E-Model) are calculated in real-time, 
with sub-second granularity 

“A real-time view of network performance lets operators 
respond quickly to QoS threats—and offer the best 
possible VoLTE experience to their customers.” 

SkyLIGHT is easy to set up and scale, with centralized 
provisioning, management and reporting unifying network-
wide service assurance.  Programmable alarm filtering, 
graphing, reporting and performance analysis tools 
provide proactive end-to-end and per-segment visibility 
from a single interface. 
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Partial List of Real-Time, Active QoS & QoE Metrics 


