
Vocera® Collaboration Suite Smartphone Selection

The purpose of this article is to provide guidance on smartphone selection 
when used in conjunction with the Vocera Collaboration Suite. The intent is 
to provide criteria that should be considered when making a smartphone 
selection and to provide some results on these criteria based on tests 
carried out by Vocera. 

Vocera Communication Badges have been used as handsfree communication devices for 
many years and established a foundation for voice communication in healthcare. As 
consumer smartphone use has increased so has the use of new modes of 
communication. Voice calling is still considered essential but text based messaging is 
often preferred for the initial communication with an escalation to voice communication 
if required.  Smartphones are an ideal platform on which to provide secure messaging 
services with the option to escalate to voice when necessary.  
The Vocera Collaboration Suite is a comprehensive solution from Vocera that provides 
secure messaging and real time voice calling using the same infrastructure as the Vocera 
Communication Badges. This integration of smartphones with the Vocera 
Communication Badges provides the option for end users to choose which device they 
prefer to use on any given day based on their role for that working day.  

Not all smartphones are created equal 

There is significant competition between the smartphone vendors and each vendor 
focuses on features they believe will differentiate their smartphone from the 
competition. This drives the smartphone vendors to consider very carefully the use case 
for the devices and the operating environment in which they are being used. 
A device that is targeted for visual applications such as navigation, video, e.g. You Tube 
or video calling will place much emphasis on the screen. A device that is targeted for 
audio applications such as music playback or voice calls will have more attention given 
to the design of its acoustic features. A device that is designed for harsh environments 
may have a ruggedized enclosure, which may have an impact on the display, the form 
factor and the acoustic performance of the device.  Like many consumer products, 
smartphones are designed to reflect the image that the end user wishes to project.  
If the device is being selected as a working tool, the uses cases for the tool and the 
operating environment must be taken into consideration. 



 

Key areas to consider when selecting a smartphone for the clinical 
environment 
 
There are many factors to consider when selecting a smartphone, but there are several 
key areas to consider if the smartphone is to be used in a wireless LAN environment as a 
voice communication device. 
 
Acoustic Quality – If a smartphone is going to be used primarily for voice calls, the 
acoustic quality of the device must be of sufficient quality to enable voice calls without 
distraction.  In a social environment poor voice quality might be acceptable, but in a 
professional environment the content of the voice conversation is of a much higher 
significance and the quality of the call should be at a much higher level than consumer 
calls. There are industry standards used to test voice quality, the PESQ test is one such 
standard and can be used as a baseline for phone devices. 
 
Radio Connectivity – Voice calls over Wi-Fi have been a standard form of 
communication in healthcare for many years now and wireless LAN technology has 
reached a point of maturity where high definition voice and video calls can be supported 
reliably across wireless LANs. The deployment and tuning of the wireless LAN is well 
understood and each of the WLAN infrastructure vendors provide excellent deployment 
guidelines. However, variation comes into the solution with the client devices being 
used.   
 
Single mode Wi-Fi communication devices, such as the Vocera B3000 badge, are 
designed to operate in the wireless LAN environment. The Wi-Fi scanning and roaming 
behavior of these devices is optimized to carry real time voice conversations with 
minimal interruption across multiple access points or hot-spots. 
 
Consumer devices are built to a different model, and are designed for home or hot-spot 
Wi-Fi use where a single access point is deployed and the device maintains a connection 
to that access point for as long as possible. This results in the consumer devices being 
very “sticky” to one access point and being slow to roam to a new access point.  This in 
turn can have an impact on real time voice call quality. 
 
Another factor to consider is the traffic pattern of voice over Wi-Fi compared to data 
oriented services such as email or web browsing. When utilizing a data service the 
majority of the data is being downloaded to the smartphone, very little data is being 
sent back upstream. In a real time voice conversation, voice packets are being 
transmitted and received in equal directions as both parties talk. These different traffic 
patterns place very different demands on the smartphone and its radio connectivity, 



 

which is where the use of Quality of Service markings for traffic flow starts to become 
important. 
 
Battery lifetime  - With large color displays becoming commonplace, multiple radio 
connections (cellular, Wi-Fi, Bluetooth, NFC) and data hungry applications, the battery 
drain in the smartphones can become a challenge. Each smartphone vendor will 
implement power management techniques that may involve dimming the screen rapidly 
when it’s not actively being used, or putting a radio connection to sleep when it’s not 
actively involved in data transfer.  These power management techniques may have an 
impact on voice and messaging applications if the smartphone is not designed with 
these use cases in mind. 
 
With the requirement that smartphones be usable for at least one working shift (if not 
longer), options such as external battery packs or easily replaceable batteries become 
something to consider. If the smartphone does not support replaceable batteries, an 
external battery pack may be required and this would increase the size and weight of a 
device.  The battery pack may double as a protective case to the smartphone, or a 
smartphone that has a ruggedized enclosure as standard and a replaceable battery may 
be a more convenient tool than an elegant smartphone which has to be constantly 
inserted and removed from a protective case. 
 
Smartphone Test Metrics 
Vocera has been building high quality wearable voice communication devices for many 
years. Its development and QA teams have been engineering and testing devices to 
meet the most demanding environments and have built a considerable skill set in the 
evaluation of mobile devices.  The Vocera team is in a unique position to evaluate 
devices using the test suites that the Vocera communication badges have been 
subjected to in order to produce some characterization of the smartphones. 
 
Due to the wide range of smartphones available and the amount of work required to 
conduct tests to this degree only  a selection of the most popular models were selected 
as the first smartphones to be run through a suite of tests. The initial devices tested are 
as follows. 
 

 iPhone® 5C 

 LG Nexus 5® 

 Samsung Galaxy S®5 

 LG G3® 

 Motorola MC40® 

 Vocera B3000 badge as a baseline  

iPhone is a registered trademark of Apple Inc. Nexus 5 is a registered trademark of Google Inc. Galaxy S5 Is a 



 

registered trademark of Samsung Electronics. G3 is a registered trademark of LG Electronics Inc. MC40 is a registered 
trademark of Motorola Trademark Holdings Inc. Vocera is not affiliated with the named companies, who did not 
participate in tests conducted by Vocera and have not endorsed Vocera’s conclusions. 

 
As the testing process matures, more devices will be characterized and the table of test 
results will be updated to include these devices.  It is anticipated that a comprehensive 
body of data will be available from which recommendations on devices can be provided 
to customers as to which smartphones would best complement the Vocera 
Collaboration Suite. 
 
For all of the tests carried out during this initial characterization the Vocera 
Collaboration Suite version 2.0.1 was used to establish a common baseline across all the 
devices. 
 
 

Voice Quality Metrics 
 
The initial test was to establish the acoustic quality of each device using the industry 
standard Perceptual Evaluation of Speech Quality model (PESQ-MOS P.862-1)  PESQ 
scores are based on Mean Opinion Scores (MOS) ranging from 1 to 5 with anything over 
a value of 4.0 being considered good quality voice.  More information on the PESQ test 
and its methodology can be found here: http://en.wikipedia.org/wiki/PESQ 
 
Each of the modes and communication paths were tested 18 times with the average of 
those 18 test passes entered into the following table. 
 

Smartphone Device 
Handset Mode Handsfree Mode 

Microphone Speaker Microphone Speaker 

iPhone 5C 4.214 4.193 4.215 3.845 

LG Nexus 5 4.262 4.298 2.317 4.091 

Samsung Galaxy S5 3.903 3.690 3.671 3.651 

LG G3 4.389 4.197 4.328 4.096 

Motorola MC40 3.609 4.126 3.317 3.020 

Vocera B3000   4.115 4.104 

PESQ values above 4.0 are considered  very good quality sound 

 
Based on the first pass of PESQ testing the iPhone 5C, LG Nexus 5 and LG G3 stand out 
as having better voice quality than the other smartphones tested.   
 
Radio Characterization 
The metrics for characterizing Wi-Fi performance can be quite complex. 2.4GHz and 
5GHz channel plans may be different from deployment to deployment. The thresholds 

http://en.wikipedia.org/wiki/PESQ


 

for scanning and roaming will also differ from device to device, but the metric most end-
users will be able to detect is the voice quality while roaming.  
In order to provide some normalization between the devices each device was tested in a 
2.4GHz environment, a 5GHz environment, then in a dual band environment. In each 
case the roaming behavior and the Voice transmission statistics were measured to 
determine how effectively the Vocera Collaboration Suite could maintain voice 
communication on each test device. 
 
The first test was to measure the roaming characteristics of each device as if they were 
moving around a wireless LAN environment.  This is achieved by varying the signal 
strengths of Wi-Fi signal using test tools to simulate movement between Wi-Fi cells.  
When a device moves between Wi-Fi access points it has the choice of carrying out a 
“soft roam” where it maintains its authenticated and encrypted connection with 
minimal interference to the data it is carrying, or the device may choose to carry out a 
“hard roam” where re-association takes place and any traffic flows are interrupted.  
When this happens, the activity the handset is supporting, e.g. a voice call, experiences 
a degradation in quality or simply drops.  Depending on the level of integration between 
the communication application and the device upon which it is running, the application 
may be able to trigger the roam behavior based on the number of packet 
retransmissions it is experiencing. 
  
The following table provides test results for the selected devices. 
 

Device Frequency Band 

 
2.4GHz 5GHz Dual Band 

 

Soft 
Roam 

Audio 
Retries 

Soft 
Roam 

Audio 
Retries 

Soft 
Roam 

Audio 
Retries 

iPhone5C 21.40% 22.10% 100% 38.40% 35.71% 23.40% 

Samsung Galaxy S5 75% 19.00% 94% 10.20% 100% 23.50% 

LG G3 70% 24.90% 80% 26.80% 66.66% 26.60% 

Google Nexus 5 20% 26.10% 10% 25.20% 10% 20.90% 

Motorola MC40 100% 13.40% 67% 17.70% 100% 33.90% 

Vocera B3000 100% 16.40%     

 
Soft Roam = % of times a roam was completed without dropping connection 
Audio Retries = % of times voice packet retransmission detected during the roam 

 
What is notable here is that the iPhone 5C only completed soft roams 21.4% of the time 
in the 2.4GHz band but completed soft roams 100% of the time in the 5GHz band. When 
in dual band mode the iPhone 5C appeared to be limited in its roaming performance. In 



 

contrast the LG G3 appeared to complete soft roams successfully 70% of the time in 
2.4GHz, 80% of the time in 5GHz but only 67% of the time in a dual band mode. 
The number of times audio packet retransmissions detected during the roams may 
result in audio gaps that would be noticed by an end user during the soft roam. In the 
case of the iPhone 5C when soft roaming in 5GHz, 38.4% of the time some voice packet 
retransmission was detected, though the length of the voice gap is not displayed in 
these tables. In contrast, the Samsung Galaxy S5 only exhibited voice packet 
retransmission during 10.2% of its soft roam transactions in the 5GHz band. 
 
The baseline for this test is the Vocera B3000 badge, which soft roams successfully 100% 
of the time in the 2.4GHz band. The Vocera B3000 series badges are designed 
specifically to operate in wireless LAN environments while carrying voice traffic. 
 
 
Initial Summary and Recommendation 
Based on baseline PESQ performance the iPhone 5C and LG G3 stand out as the 
recommended consumer smartphone options.  However, the roaming performance of 
the iPhone 5C in the 2.4GHz spectrum means it may be a source of end user complaints 
if used for voice communication while moving. The LG G3 appears to have the best 
combination of PESQ voice quality and Wi-Fi roaming performance based on the 
characterization so far. 
 
If a more ruggedized device is preferred, the Motorola MC40 displays good Wi-Fi 
roaming performance in the 2.4GHz and dual band modes, though its PESQ based voice 
quality is lower than other devices. 
 
This is by no means a fully comprehensive list of devices tested yet, there may be better 
performing devices in the pipeline to enter the market, there most certainly will be 
lower performance devices. 
 
As the smartphone characterization program evolves Vocera intends to define a set of 
criteria by which a smartphone could be considered “Certified” by Vocera for use with 
the Vocera Collaboration Suite. With the objective of publishing and maintaining this list 
of certified devices as new smartphones are released by the vendors and characterized 
by Vocera. 
 
Vocera is quite prepared to discuss any aspects of the tests conducted for this article 
and to discuss the nature of tests that are being planned for the future. 
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