
  

T4W - Telecom for Wellness Next Steps 

A Telecom operator’s perspective 

Winter 2021 

Th
e

 D
TS

 M
ag

azin
e

 

T4W for Cable Operators 

 

Telehealth business case   4 

Telehealth company survey  17 

Telecom for Healthcare architecture 30 

Telecom for Healthcare metadata 41 

Other relevant articles 

 

Access transformation collaboration     51 

Can 5G Bridge Digital Divide?        54 

Evolution of in premise networking      61 

 



Page  2                                © Duke Tech Solutions, Inc. Proprietary 

 

ech Solutions Iary 

 

   



Page  3                                © Duke Tech Solutions, Inc. Proprietary 

 

ech Solutions Iary 

  



Page  4                                © Duke Tech Solutions, Inc. Proprietary 

 

ech Solutions Iary 

Welcome to Telecom for Wellness Opportunity Discussions 
Welcome to our 2021 winter magazine.  

The wellness industry is a multi-trillion dollar industry. There are many 
wellness-related areas where Telecom operators can contribute. Our 
previous 2021 summer magazine focused on Aging in Place. We have 
been assisting the Cable industry to recognize the problems facing 
the Wellness industry and how they can create a win-win inter-
industry opportunity. In this magazine, we expand what we call 
Telecom for Wellness (T4W) into Telehealth support areas.  

We start the magazine with Jim positioning how service integrators 
can assist the Cable industry in addressing the Telecom for Wellness 
opportunities. Followed by multiple papers that we have published in 
different reputable cable operators’ journals on the Telehealth 
business case, Telehealth company survey, a high-level end to end 
architecture to realize such T4W services, and a very objective way of 
identifying the metadata framework that can be developed in such 
an inter-industry collaboration. Our team has significant details 
beyond what is presented in these papers. Feel free to ask for 
additional information. 

In addition to the revenue transformations, the other major challenge 
faced by the operators is the access transformation-related issues, 
where they spend significant resources. In this magazine, we discuss 
how to develop collaborative planning to meet this challenge. Our 
team is also working on the next-generation evolution of customer 
premise networks at SCTE, which is motivated by Rajesh. Our partner, 
XONA, presents their thoughts on if 5G can reduce the digital divide 
between urban and rural broadband support. 

A quick marketing pitch for those who do not know us yet. Duke Tech 
Solutions (DTS) is a strategy and technology consulting company built 
on the foundation of a highly accomplished team from the 
telecommunications, healthcare, and analytics industries. DTS offers 
strategic advisory, transformation guidance, and execution support 
for Cable Operator and Government clients. We strongly believe in 
our mission statement, “Our Quality, Dependability, and Focus will 
lead to Your Success.” 

Feel free to contact us if you need help. 

Sudheer Dharanikota 
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Service integration for expedited product introduction 
By James White 

The growing service deficit 

The world is awash in applications. Our phones, 
computers, and TVs are littered with ways to chat, 
communicate, shop, bank, and be entertained. 
Each application promises a convenient, always-
on service.  It’s easy to view our application-rich 
world as a world full of exciting new services. But 
paradoxically, most of these applications 
substitute self-service for time-honored real 
services. Today, we have a service deficit. 

Digital mythology claims there is a generation of 
digital natives who can process all these helpful 
tools and they can infinitely integrate these micro-
applications into their daily routine.  But the 
diffusion of apps tells a different story. 

As people age, they download fewer apps and 
they use significantly fewer apps.  It’s tempting to 
explain this trend as the difference between 
digital natives and digital immigrants, but the data 
shows several decades of digital natives 
concentrating their time on few and fewer 
applications.  With more experienced, consumers 
are more discerning about which apps to engage. 

In fact, as people age, they spend less and less 
time on applications. Self-service is cost-effective, 
efficient, and often convenient, but people crave 
better and more services. We see this shift in 
successful brick-and-mortar retail where the 
experience replaces the transaction. The same 
observation can be seen in the successful 
restaurant categories, movie theaters even 

education and banking.  The most successful 
product and service companies are broadening 
their offers beyond the scope of their traditional 
industry. Amazon is pre-eminent in increasing its 
service scope. Large, recognized brands either 
expand and absorb adjacent segments or shrink in 
market relevance. Facebook has Messenger, 
marketplace, Instagram, and a massive streaming 
video market. 

For broadband service providers the challenge is 
significant.  Residential broadband has achieved 
utility status and the value per bit has not declined 
heavily thanks to the service utility provided by 
Over-the-Top (OTT) players who have 
paradoxically made raw bandwidth more valuable.  
The broadband platform providers have 
successfully exchanged lost subscription TV 
revenue for broadband revenue, but this 
exchange is tenuous. Work and school from home 
have further strengthened the utility function of 
broadband.  But broadband providers must find a 
strategy to increase their service velocity and tap 
into the service application revenue from modern 
households. 

However, one size fits all services are passe.  The 
consumer market has tribalized and successful 
service providers must find a way to allow 
consumers to personalize their service.  
Subscription TV providers including cable MSO 
brands but also OTT providers such as Amazon 
Prime, Hulu, and Netflix Service providers use 
syndication to reach tribes and create offers that 
bring wallet opening value. 
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Is the syndication model an opportunity to 
address emerging new household segments?  Are 
there high earner groups with unmet needs and a 
propensity to buy services versus applications?  
Are there ways to tap original content providers 
outside the entertainment segments that have 
proven business models but need to reach 
customers with less friction? 

Reviving services with integrators 

In our modern society, we have become 
enamored with the notion of applications, but 
consumers only value the service and product 
offers.  Traditional, manufactured products like 
automobiles, toasters, and microwave ovens have 
been categorized as products but their actual 
value lies in the service they offer.  Cars provide 
transportation, hauling, and even prestige.  
Microwaves give us convenience and time 
savings. Microwaves and automobiles are at the 
center of enormous ecosystems such as gas 
stations, service stations, and whole aisles in the 
grocery store. 

Broadband service providers bring the hardest of 
hard products to consumers.  Broadband 
networks have been elevated to utility status and 
the whole internet economy sits upon cost-
effective, ubiquitous highspeed networks.  
Building, managing, and evolving any utility 
network requires an engineering culture and long-
term thinking.  This is a very different investment 
mindset than creating new services for fickle 
consumers.  The network is a platform that 
facilitates rapid service creation.  Both MSOs and 
Telecoms launched their businesses to deliver 
utility services. MSOs originally delivered a TV 
platform and Telco’s delivered a regulated phone 
platform. Within these service domains, these 
companies were not just leaders but accountable 
for defining, standardizing, and implementing 
service-specific reference models.  They drove an 
ecosystem of vendors and lead a whole industry.  
Each of these service provider types has adopted 
their platforms for open internet access and 
developed rigorous standards for each of their 
broadband access platforms. Independence from 

the services delivered over these platforms is 
codified in each of their regulatory environments. 

Platform providers are challenged to keep their 
platforms open to OTT providers while creating 
additional revenue-generating services that 
minimize additional network investment. The 
opportunity is to identify valuable services with 
low Capital Intensity Ratios (CIR) and to define a 
service that fits within the operational scope of 
the platform business. 

It’s this last requirement that prevents platform 
owners from exploiting valuable service 
opportunities. The most successful new services 
are differentiated by their ability to break 
traditional category rules. Let’s take OTT video 
providers, they were able to renegotiate media 
deals because they were not incumbents.  This 
allowed this group to bring programming bundles 
to users that were different from the traditional 
pay-TV incumbents. 

Organizationally, network platform owners need 
to stay focused on critical tasks for managing their 
massive installed base.  Operational 
considerations are at the forefront of all their 
thinking and they are reluctant to expand 
boundaries of services, network demarcation 
points, billing models, etc.  Internal market-
focused staff must play a chess match within their 
organization to introduce new services. The 
requirements for new service concepts to pass the 
internal investment gates can prevent unproven, 
innovative new services from getting serious 
consideration unless the service closely resembles 
existing services and leverages existing network 
resources including OSS/BSS, field services, and 
customer support. Services that fit into this 
narrow box are inherently undifferentiated. The 
result is that the platform provider’s customers 
spend money on interesting and valuable services 
from OTT providers. 

What if there were a middle ground between OTT 
providers and house-provided services? This is 
where a Services Integrator can fill an important 
void for broadband network providers. 
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A Services Integrator can identify and define 
compelling new services around a network-
friendly reference model.  This just means that 
utilizing the embedded strengths of the platform 
and requires intimate knowledge and the Services 
Integrator can make intelligent decisions about 
when additional resources are required to make a 
service compelling. 

Additional resources can exist in an adjacent 
environment and if there are basic flow-thru 
provisions to certain key customer facings and 
support facing systems, the Service Integrator can 
define a compelling service without breaking the 
operational model of a platform provider's 
business. 

Additional resources can be cloud, IT, or network 
elements like CPE or sensors, but they can also be 
partnerships that provide specialist services that 
do not and should not exist inside the network 
providers organization.  Operational boundaries 
are probably one of the most limiting factors for 
platform owners to create compelling new 
revenue-generating services on their platform. 

For example, Aging in Place (AIP) has been studied 
closely by the cable industry and the overlap with 
the existing customer base, the potential revenue 
opportunity, and the exciting megatrend tailwinds 
make this an interesting opportunity for new 
services. But as one looks closely at the 
opportunity it becomes apparent that the 
compelling AIP offer requires platform providers 
to cross some boundaries that could risk their core 
business.  A services integrator could provide a 
firewall between the customer opportunity and 
the risks.  OTT providers inherently protect the 
platform providers from service risks, but the cost 
is 100% lost revenue.  A services Integrator can be 
an opportunity for platform providers to 
participate in new service growth.   

For cable MSOs this model has existed from the 
beginning inside their pay-TV service. Syndication 
is a way to offer service bundles as subscription 
services while keeping the operational complexity 
of the subscription service separated from the 
platform. 

The goal of this thought snippet is to provide you 
with intuition on how important the next-
generation revenue opportunities are and urge 
the operators to step out of their comfort zone of 
triple play alone service offerings. The graphs are 
illustrative only to give you the big picture. So 
please do not get tangled in the numbers and lose 
sight of the access transformation juggernaut and 
its implication on your company profitability.
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Telehealth Business Case for Cable Operators  
Republished from September 2021 SCTE Journal 

Sudheer Dharanikota (DTS), Ayarah Dharanikota (DTS),  

Dennis Edens (DTS), Bruce McLeod (Cox) 

What is the problem? Key Takeaways 

We make the following recommendations to operators: 

▪ Telehealth opens door for multiple stakeholders 

▪ Profitability will reach 100s of billions 

▪ Operators need to build inter-industry 
collaborations. 

▪ Their reward depends on the amount of risk the 
operators are willing to take. 

  

Key words: Telehealth, TH, Telecom for Healthcare, Unified 
Communications, Data Hosting 

How big is the Telehealth opportunity 
for cable operators? What are the 
financial considerations from revenue 
and cost points of view? 

To TOC 
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Executive Summary  

As the years have progressed in the US, the 
amount of healthcare spending has also 
significantly risen. In 2018, it reached upwards of 
$3.6 Trillion [1]. One way to combat that spending 
is the use of Telehealth (TH) solutions. Telehealth 
is the idea of using telecommunication services to 
provide healthcare to any individual regardless of 
location. It can encompass everything from 
physician visits to educational tools, but at its 
heart Telehealth depends on the progress telecom 
operators have made.  

This past year during COVID-19, we have seen a 
175x increase in Telehealth adoption [2]. COVID 
has highlighted the many benefits of Telehealth: 

▪ Saving travel/visit cost 

▪ Less travel time 

▪ Safer to take visits from home 

Telehealth not only impacts the individual patient, 
but also family homes, elders, caregivers, and 
healthcare providers. Each of these stakeholders 
has its place in Telehealth and are key players 
when considering how to enter the market or 
when creating solutions. However, with the 
explosion in Telehealth needs during the 
pandemic the space has also become highly 
fragmented with few unifying solutions. MSOs 
have a chance to unify the Telehealth space. 

Since MSOs have already developed infrastructure 
for audio/video communication, smart devices, 
IoT, etc. they already have a leg up on other 
companies. To expand beyond just the basic 
needs, we have defined four offerings for MSOs to 
consider:  

▪ Basic Telehealth: Basic Telehealth offered 
services that would help maintain audio or 
video communication between patients 
and providers. The goal is to provide 
services to users regardless of location.  

▪ Security: A Security offering is dependent 
on the security level needed. One needs to 
consider if Health Insurance Portability and 

Accountability Act (HIPAA) or Protected 
Health Information (PHI) plays a role in the 
offering.  

▪ Analytics: The Analytics offering would 
provide analysis and visualization of 
medical data. 

▪ Install and Support (IandS): Providing an 
IandS offering is dependent on the 
individual stakeholders' needs.  

Each of these offerings considers MSO’s current 
and future capabilities while addressing the need 
of the market. They are innately flexible so that 
they can be changed around to fit whatever model 
the MSO company sees fit for themselves. From 
our research, we were able to project the market 
size, revenue, cost, and profits. The cost areas we 
considered were premise, service offering, 
operations, training, and overhead cost. From 
these projections in 2030, operators could see 
around $109.5Bn in profits.  

MSOs have a competitive advantage with their 
established customer base, communication 
infrastructure, hosting/analytics capabilities, and 
support structures. With strategic partnerships in 
the Telehealth space, operators have a low barrier 
to entry while being able to quickly capture a large 
Telehealth market. Not only will operators have a 
chance to expand their portfolio, but also create a 
valuable healthcare impact in this growing market 
space. 

Introduction 

As healthcare spending increases in the US ($74B 
in 1970 to $3.6T in 2018), it opens up room for 
technology to reduce wastage, decrease cost, and 
increase productivity [3]. In many cases, 
Telehealth solutions have entered the space as a 
way to address some of the inefficiencies of the 
current healthcare system.  For example: 

▪ Access to quality medical care to all 
communities.  

▪ Reduce time and money spent traveling to 
medical facilities. 
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▪ Providing continued care across different 
physicians for chronic disease patients. 

▪ Controlling costs from no-show patients  

Telehealth is a virtual service that encompasses 
both Telemedicine and Telecare. Unlike 
Telemedicine, Telehealth goes beyond 
video/audio communication. It incorporates 
Electronic Health Records (EHR), education, 
testing, etc. Telecare allows patients to take care 
of their medical needs virtually through medical 
devices or monitoring services. The diagram 
above (details 
available here) 
highlights how these 
three services 
interact in the realm 
of virtual healthcare.  

Because of the 
COVID-19 pandemic, 
many Telehealth 
legislative barriers 
were lifted to 
accommodate the 
social changes that 
were happening 
around us. Some 
such barriers 
included relaxing 
state physician 

licensing laws, CMS restrictions on location, 
HIPAA flexibility on technology, etc. [4]. With 
these relaxations, Telehealth technology was 
allowed to grow at an incredible rate; 2020 has 
seen a 175x [1] increase in Telehealth adoption 
which has also led to a fragmented market. As 
the benefits of Telehealth become clearer, 
MSOs have an opportunity to expand their 
presence in Telehealth. 

Telehealth has always used 
telecommunications within their solutions, but 
with advancements in technology (5G 
wireless, 10G wireline access networks, etc.) 
and increased availability, MSOs can work to 
unify the Telehealth space. With their 
expertise in broadband, established customer 

relations, hosting capabilities, and service 
management, MSOs can cater to Telehealth 
solutions to their strengths while unifying existing 

Figure 1 Summary of Telehealth and other related services 

Figure 2 Different stakeholders an operators can address with their Telehealth solutions 

https://duketechsolutions.com/untangling-the-tele-x-terms-for-telecom-operators/
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solutions. This paper will focus on different 
potential business models that MSOs can 
follow to target the Telehealth market, as 
well as make a case for why MSOs are a 
natural fit for advancing Telehealth 
solutions.  

Market Sizing  

To understand the Telehealth market, we 
identified a few key stakeholders: 
individuals, primary house, primary AIP, 
Secondary AIP, and Provider Adoption. 
Figure 2 shows a variety of markets that 
operators can tap into to provide Telehealth 
services.  

Individual: Single encounters are the main 
target for stakeholders for Telehealth 
solutions, we identified this as Individual. 
Before COVID-19, CDC reported the number 
of Telehealth visits was increasing at an 
average compound growth rate of 50% per 
year; however, during COVID-19 there was 
an increase in the need to shift to virtual care for 
safety and convenience’s sake. This shift pushed 
Telehealth visits up 154% (approximately 1.6M 
Telehealth encounters) by the end of March 2020 
when compared to that same period in 2019 [5]. 
The number of individual patients that said they 
use telehealth went up from 11% in 2019 to 46% in 
2020 [2]. While the number of overall Telehealth 
visits is declining after the initial excitement, many 
walls have been knocked down because of the 
pandemic. It opened the door for other 
markets/stakeholders to benefit from Telehealth 
services. Some of the stakeholders we address are 
household families, elderly, elderly caregivers, and 
providers.  

Primary House: Primary House addresses how 
family households will use Telehealth services. The 
2020 census reported a total of 83.7M households 
in the US with an average age of 50 years [6]. Since 
encounters typically involve just a single 
individual, we expect that only a fraction 
(estimated ~10-15%) of households will initially aim 
for a family Telehealth plan.  

Primary Aging In Place (AIP): Elders (65+ years) 
and their caregivers (Secondary AIP) also have a 
large stake in the progress of Telehealth solutions. 
More and more elders are turning towards aging 
in their own homes or AIP. With AIP comes 
technologies such as Telehealth to make their stay 
at home safer and more convenient. As the elder 
population grows (2017 elder population 45M to 
2060 elder population 95M) and 90% reporting 
wanting to age at home, Telehealth will become a 
prime service for AIP [7].  

Secondary AIP: Caregivers are also a big part of an 
elder’s care journey. The 2020 AARP Caregiver 
report noted that 53M Americans acted as a 
caregiver sometime in the past 12 months [7]. 89% 
of those people were relatives and spend on 
average 23.7 hours per week caring for their elder 
family members [7]. Since caregivers are providing 
significant care for elders, they need to be in the 
loop of the elder’s health care journey, including 
Telehealth visits.  

Provider Adoption: Physicians and other 
healthcare providers (categorized as provider 

Figure 3 Projected Telehealth market size for different 
stakeholders 
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adoption) are also growing more accustomed to 
using Telehealth, with 80% of physicians who have 
used Telehealth plan to continue using it after the 
pandemic [8]. Since restrictions have eased and 
clearer reimbursement pathways for Telehealth 
have been established, more physicians will likely 
continue adding it to their practice. Physicians 
(from all types of specialties and locations) will be 
able to open their services to users of Telehealth. 
A survey done by Amwell found that 96% of 
physicians would be willing to use Telehealth for 
their practice and 93% said they would use it for 
chronic care management [9]. Telehealth is 
trending towards becoming an additional health 
tool for healthcare.   

Business Model 

Telecom Offerings for Telehealth 

Before going into Telehealth offerings, we need to 
understand some of the issues our identified 
stakeholders have with the current healthcare 
system.  

Table 1 Common problems in the Healthcare 
industry and which stakeholders face them 

The table above describes some common 
problems the stakeholders above have faced with 
our health system. Derived from these problems, 
we have created offerings that MSOs can offer to 
address those problems: Basic Telehealth, 
Security, Analytics, and Install and Support 
(IandS).  

Basic Telehealth: Basic Telehealth offerings would 
address the basics of a medical encounter 
between patient and provider. This offering would 
include simple audio or video communication 
between the different parties. Hence it would 
address the need of making sure services are 
provided to anyone if they have a reliable 
connection. Operators have a chance to utilize 
their strength in broadband, in-home 
connectivity, and unified communications to offer 
services to Telehealth stakeholders. By extending 
their current services they can add infrastructure 
to support Telehealth services and address the 
needs of the consumer.  

Security: This offering is mainly dependent on the 
level of data security required in the service. If all 
the service operators want to offer is simply video 
or audio communication, it may not need to be 
HIPAA (Health Insurance Portability and 
Accountability Act) compliant. However, if the 
service is more integrated with the patient data 
(personal information or other patient data), then 

having HIPAA and PHI 
(Protected Health Information) 
compliance is necessary. 
Depending on the number of 
risks operators want to take on, 
building trust in the service is 
essential. Cable operators can 
provide secure connections and 
data transfer, making it easier to 
delve into the security offering. 
The challenge with providing 
healthcare security would be to 
maintain services that meet 
established regulations. Offering 

secure services may become table stakes at some 
point, but in the meantime, these services can be 
offered as an additional service. 

Analytics: Analytical services would involve both 
analysis and visualization of different forms of 
patient or hospital data. It can help inform 
providers of lab trends, correlations that may help 
with diagnosis or chronic care management. 
Visualizations assist with understanding 
Telehealth trends in the hospital, whether it be for 
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Telehealth management, device operations, etc. 
With a wide range of analytical services that can 
be derived from hospital data, operators have a 
chance to work with healthcare experts to provide 
metric-driven changes within the industry.  

Installation and Support (IandS): IandS involves 
any form of install and support that Telehealth 
services may require with each stakeholder will 
require different levels of support. For providers, 
this may involve restructuring their infrastructure 
to support Telehealth. For example, repurposing 
their devices, installing software/hardware, new 
Telehealth devices, servicing devices, software, 
etc. For the patients, there may not be as many 
devices to install, but there is potential for 
servicing devices. Depending on the level of IandS, 
individuals will have to be specially trained to 
support the telehealth infrastructure. This service 
could be offered as an upsell package by the 
operators. Since operators have been integrated 
into Telehealth since the beginning, IandS is 
another chance to enhance their Telehealth 
portfolio.  

In the following sections, we provide the Telecom 
operator market size for the above product 
offerings, the revenue opportunities and cost, and 
profitability analysis.  

Operators Market Size 

With a very conservative initial size and growth 
assumption per market segment (Individual, 
Primary House, Secondary AIP, Primary AIP, and 
Provider) and a detailed breakdown of these 
segments into subsegments for an accurate 
forecast, we derived the next 10-year Telecom 
operators Telehealth forecast.  

When looking at how the Telehealth market is 
projected to grow, as shown in Figure 4, there is 
consistent growth in most segments. The market 
segment seeing the most growth is the individual. 
We can attribute this amount of growth to 
increased acceptance of Telehealth services. As 
Telehealth builds its reputation as a reliable mode 
of healthcare, more individuals will turn to it for 
primary care visits, specialized treatment, chronic 
care management, etc.  

Additionally, with Primary AIP and Secondary AIP, 
growth can be linked back to the move towards 
elders wanting to age in their own homes. As an 
increasing number of elders shift to AIP, there is a 
need for elders to receive healthcare services in 
their own homes. Together with that, the elder’s 
caregiver(s) will also increase because of a need 
for additional care.  

Potential Business Models 

While healthcare is a mature industry, Telehealth 
has just begun to receive heavy attention; 
however, due to the pandemic, many companies 
have made a push to enter the market. This means 
operators need to utilize their strengths to create 
strong differentiators and a portfolio based on 
customer needs. Figure 5 below highlights 
business model operators can refer to extend their 
capabilities within the realm of the four offerings.  

Figure 4 Telecom operators projected market size by 
stakeholder 
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Basic Telehealth 
Offering: Since 
the Basic 
Telehealth 
offering only 
deals with the 
essential 
video/audio 
communication 
MSOs will be 
working closely 
with healthcare 
providers. Other 
stakeholders 
(individual, 
Primary House, 
Primary AIP, and 
Secondary AIP) 
will often 
engage with a 
provider rather 
than MSO in the 
Basic offering. 
By nature of this 
pathway, MSOs will mostly be receiving revenue 
directly from healthcare providers.  

Security Offering: Most Telehealth security efforts 
are incorporated into the Telehealth platform, and 
for that reason revenue generated from a security 
offering would primarily involve the healthcare 
provider. The other stakeholders would have 
security provided to them when they login to 
the platform, but MSOs would not be gaining 
any direct revenue from them.  

Analytics Offering: Like the security offering, 
providers would be the main stakeholder for 
analytics offering. While patients/caregivers 
may have access to certain pieces of data, 
the provider would be actively be 
using/paying for the analytics. MSOs may 
take on a proactive approach to creating 
dashboards or analytical tools for providers 
to use in their practice. Hence, operators will 
receive revenue from the providers that use 
their analytical tools or services.  

IandS Offering: Depending on the condition of the 
patient or the active role medicine plays in their 
daily lives, stakeholders may require more install 
and support of the medical device. We do, 
however, expect that majority of the revenue will 
be taken from the provider because of the variety 
of medical devices they already have. While other 
stakeholders may have closer to one-time cost or 

Figure 5 High level business model assumed in the revenue, cost, and profitability analysis 

Figure 6 10-year revenue forecast by different offers 
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less frequent monthly IandS devices, providers 
need more active device support.  

These pathways are just a few of the possible ways 
MSO can interact with certain Telehealth 
stakeholders. As operators grow their Telehealth 
presence, they can expand their business models 
and how they reach out to stakeholders.  

Telehealth Business Case Analysis 

Telehealth revenue forecast for operators  

In this section, we provide an 
analysis of different Telehealth 
revenue opportunities for 
operators. We have performed 
extensive stakeholder business 
cases and analyzed business 
models used by different vendors 
to identify potential operator 
revenue opportunities. The 
summary of this analysis is 
presented by market segments in 
Figures 6 and 7.  

Basic Telehealth: With the Basic 
Telehealth offering above, Telecom 
Operators can derive revenue from 
either Telehealth visits, monthly 
revenue from package deals, or 
users/license charges. For the 
individual Telehealth visit, the 
revenue would go from the provider to the 
Telecom operator. For their pricing model, 
operators can consider that patients are gaining 
significant savings (from fuel expenses, lost 
wages, and other family expenses). Telecom 
operators can make money in a few ways with 
Primary House such as taking revenue from the 
monthly and/or per visit charges. As a reference, 
we have seen two types of package deals: a) 
straight monthly charge and b) a reduced monthly 
charge with an additional per visit charge. With 
providers, revenue can be derived from monthly 
user charges, software license charges, etc. The 
stakeholder business case includes saving money 
on fuel spending, wages, and travel time. Per visit, 
patients can save roughly $280 [10]. In addition, 

the operator can partner with providers to create 
an integrated platform where operators would 
take the majority of the revenue for running the 
back end. Monthly packages for homes (such as 
HealthTap or OurDoctor) are another revenue 
pathway for operators.  

Security: Since security will mainly focus on the 
provider end, operators can charge through 
various pricing models such as licensing, number 
of users, etc. Security is also provided through 
EHR systems, thus there may be some revenue 

split with EHR systems or other partners. License 
charges can vary depending on the level of 
protection provided. Some estimate it to be 
between $1,000-$2,000 per year. A per-user 
charge can also change depending on the size of 
the institution or the amount of data being 
handled.  

Analytics: Pricing for analytics and visualizations 
can be dependent on, a) the number of hospitals 
claims or b) other metrics chosen by the operator. 
Because there is a wide range of types of 
visualizations and analytical services that can fall 
under this offer, we focused on conservative 
numbers to project the revenue. One such service 
was analyzing hospitals' claims.  

Figure 7 10-year revenue forecast for different market segments 
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Install and Support: IandS can become more 
complicated for certain stakeholders, but 
operators already have an infrastructure to handle 
this complexity! In the IandS models, operators 
can make revenue from installing technology for 
providers with monthly servicing costs; however, 
for an individual or primary house service, there 
may be little revenue from installations and 
servicing depending on the type of devices used. 
Provider installations can be upwards of 
$10,000/device with a fraction of that going to per 
month servicing.  

Revenue Projection Summary: When comparing 
how different offering revenues are changing 
between stakeholders from 2025 to 2030, some 
clear trends emerge. In terms of revenue portion 
size, each stakeholder has relatively the same 
portion of the total revenue. The two largest 
segments in both 2025 and 2030 are the Individual 
and Primary AIP. With Individuals holding the 
largest market segment (~76% in 2025 and 2030) 
and most revenue generated through Basic 
Telehealth offerings, it is not a surprise that it is 
one of the larger revenue-generating 
stakeholders. As for Primary AIP, while its market 
is not larger than Secondary AIP, this group will 
directly be interacting with the offerings. For 
example, an elder will be the primary user for a 
Basic Telehealth solution while a caregiver may 
require pared-down functionality to monitor the 
elder. As MSOs continue to explore Telehealth, 
more revenue opportunities will emerge beyond 
just the stakeholders/offerings we have 
suggested.  

Telehealth solution cost projection  

End-to-end Telehealth costs are grouped into 5 
main categories: new subscribers, service 
offering, operations and support, training, and 
overhead.  For the cost model, each of these costs 
is further categorized into: 

▪ Initial one-time costs: These are the costs 
of building the initial Telehealth 
infrastructure. This typically scales based 
on aggregation points and the scaling of 
the modular architecture per volume of 

customers (such as per thousand, per 
million customers, etc.) 

▪ Net new customer costs: These are the 
cost of adding a new customer to the 
platform. This typically depends on the 
type of service for which a customer is 
subscribing. 

▪ Per subscriber costs: These are per 
subscriber maintenance costs. 

▪ Installation and support costs: These costs 
include per customer installation and 
support costs. 

▪ Overhead costs: These are for the 
additional management (i.e., Marketing, 
Sales, etc.) support overhead. These costs 
scale based on the number of markets and 
the number of resources supported per 
manager. 

Each of the cost categories will be reviewed in 
more detail in the following sections. 

New subscriber costs 
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New subscriber costs are considered costs 
specific to adding a new customer.  The 
demarcation point of the Telehealth service is 
being defined as the Telehealth hub (could be a 
logical or a physical device).  For any of the five 
market segments identified there will be a hub 
cost. The hub cost is expected to be different for 
the different market segments. For individuals, 
primary home, and primary AIP needs the hub and 
other relevant basic devices cost is around $80. A 
Secondary AIP hub is ~$150 while a provider hub is 
~$750. Subscribers are assumed to either pay for 
their premise equipment or rent it for the time 
that they have the service. For this reason, no net 
new subscriber cost is applied for the premise 
equipment in the business case model.  

The cost to support unified communications at the 
premise is projected to be the same on a per-user 
basis.  Each user would have a licensing cost and 
be required to download a communication 
application.  The cost of the associated application 
and license is expected to decrease significantly 
over time.  Initial costs are being estimated at $2 
to $4 per month per subscriber, however, lower-
cost may be achievable assuming volume 
discounts. 

Premise sensor costs will vary based on the 
offering, market segment, and the specific 
condition targeted to be addressed by the 
Telehealth solution. Some of the sensor packages 
for individuals with a basic package could be 
around $750, while a basic package for Primary 
AIP is ~$6,750. On top of this, a monitoring service 
charge of ~$1 - $5 per subscriber per month is also 
likely to be incurred. Like the premise equipment, 
the sensor packages would also be purchased or 
leased by the customer for at least the time that 
they have the service.  For this reason, no cost is 
applied for the senor packages in the business 
case model. Equipment installation and 
maintenance costs are being covered under 
Operations and Support costs. 

Service offering costs 

The most significant impact to operators in 
supporting the Telehealth market will be felt in 

providing the targeted services. Most of the 
charges will be one-time costs with some ongoing 
support and maintenance costs.  Initial costs will 
be high as they are investments in the initial 

Figure 8 High level estimated cost breakdown 
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infrastructure, but these costs will significantly 
come down over time. Time to market is very 
important to capture market share, so where 
justified, forming partnerships or outsourcing 
necessary service offering requirements is 
recommended.  Below is a list of the primary 
service offering support requirements. 

▪ Unified Communications for individual 
households 

▪ Personal or Electronic Health Record (PHR 
or EMR) integration 

▪ Platform compliance to Health Insurance 
Portability and Accountability Act (HIPAA)  

▪ Security (not considered unique to the 
Telehealth offering) and privacy support 

▪ Data hosting services and partitioning 

▪ Analytical services 

Note that these service offering costs are 
expected to decrease over time as systems and 
processes are put in place to address the offerings. 

Operations and support costs 

Operations and support costs are the costs to 
cover order fulfillment and customer service. 
These costs tend to have the biggest impact on 
the cost model. By operators leveraging their 
existing order fulfillment and customer support 
organizations, they have a significant competitive 
advantage in the early stage of this developing 
market. They will also be better equipped to be 
more accurate at estimating and controlling these 
costs. In the operating costs, we considered order 
fulfillment costs such as order entry and 
installation and customer services such as 
customer care and in-home service team costs. 

Employee training will be critical to have a fast and 
smooth introduction of Telehealth service 
offerings.  Training is considered a one-time cost. 
However, additional training will need to be 
provided for onboarding new employees. 
Although the entire enterprise would need some 

form of training, primary training would be 
focused on five distinct areas of the organization. 

▪ Sales 

▪ Installation and Provisioning 

▪ Customer Care 

▪ Field Service and Support 

▪ Enterprise 

Enterprise Training will include understanding the 
product offerings, which is key for all areas of the 
organization. Each organization will need to 
understand how these new offerings impact their 
job functions and any associated process changes 
that are made. 

Overhead costs 

To cover the costs that are shared an additional 
overhead charge has been assumed. These costs 
account for personnel responsible for sales, 
marketing, and the dedicated engineering for 
Telehealth solution support. An estimated 
headcount has been applied to the model. These 
overhead costs will be incurred year over year to 
support the product offerings and would be 
scaled based on the number of subscribers.   

Summarized cost projections 

As stated earlier, each of these cost categories is 
further classified for the business case model. 
Figure 8 shows a high-level estimation of the costs 
per sub, net new subscribers addition, and 
support. 

Per sub monthly costs are the highest due to 
revenue share agreements with the other solution 
component providers such as unified 
communications platform, PHR or EMR services, 
and specialized analytical services. Maintenance is 
the next major cost driver due to increased 
services. One can argue that the ROI of IandS may 
not be high enough to offer these services. But 
IandS, being the key differentiator for the 
operators, drives higher revenues through gaining 
more customers for the other services. The 
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incremental cost for adding newer customers will 
diminish after the initial solution creation. 

Profitability Analysis 

A shown in Figure 9, the Telehealth opportunity 
for operators is going to reach 100s of billions of 
dollars in the US alone. We made a very 
conservative take rate assumption of 5% YOY 
growth in the market capture for 
operators. There is a significant upside 
to the profitability depending on the 
level of involvement an operator wants 
to have with the healthcare industry. 
We believe as both industries learn to 
trust each other, they will take more 
risks in solving complex Telehealth 
problems and hence open doors for 
higher rewards than projected here. 

Conclusions and 
recommendations 

This paper outlines our research of the 
Telehealth market size and identified 
product offerings that are needed to 
fill the demand of a growing Telehealth 
market. The result of our analysis 
reveals a compelling opportunity for 
MSOs to play a key role in fulfilling this market 
need by growing their product offerings and 
enabling end-to-end Telehealth solutions. 

As this paper points out, the healthcare industry is 
looking for innovations to help control exploding 
costs and address changing market needs. 
Operators are uniquely positioned to help address 
this Telehealth market need. The cable operators 
have a competitive advantage in several key areas: 

▪ Established relationships with the target 
customer base 

▪ Communication infrastructure ownership 
and control 

▪ Data hosting and analytics capabilities 

▪ Consolidated billing 

▪ Service provisioning and management 
experience 

▪ Customer service and support (boots on 
the ground) organizations in place  

The key will be to use these competitive 
advantages to quickly capture market share and 
grow operating profits quickly while the market is 

still fragmented.  This market discontinuity is the 
optimum time to enter this expanding market. 

To be most competitive, operators will also need 
to address their weaknesses.  Healthcare is a new 
area for MSOs with some unique challenges. You 
not only need to support patients (i.e., 
subscribers), but also the assortment of 
healthcare providers and institutions. Health 
Insurance Portability and Accountability Act 
(HIPAA) regulations will also need to be 
addressed. From the market research and 
analysis, we estimated the telecom market size, 
the projected revenue, and the estimated cost to 
support making these Telehealth offerings 
available. By modeling this data, we were able to 
calculate the projected profit.  This model can be 
used by MSO’s and other operators in developing 
their Telehealth business cases. 

Figure 9 Telehealth 10-year profitability forecast by offer 



Page 16  |  © Duke Tech solutions, Inc. Proprietarych Solutions Iary 

Based on our extensive analysis, we provide the 
following observations and recommendations to 
cable operators: 

▪ Telehealth gives way for cable operators to 
enter the lucrative inter-industry 
collaboration with the healthcare industry. 
The cable industry is uniquely positioned 
with its current capabilities (unified 
communication, broadband, and IoT 
devices).  

▪ Develop partnerships with individuals, 
caregivers, and various healthcare 
providers to integrate different 
stakeholders. 

▪ The development of integration 
partnerships and purchasing key 
technologies will be crucial to bringing 
these offerings to the market quickly. The 
product offering strategy should focus on 
providing end-to-end Telehealth solutions. 

▪ Repurpose infrastructure to support 
Telehealth offerings and HIPAA 
considerations.  

▪ The offers presented here do not take into 
consideration the level of risk an operator 
is willing to take. We highly recommended 
exploring these during their internal 
strategic discussion.  

Telehealth is not only a huge opportunity for 
operators to seize in the United States, but it is 
becoming a new addition to the ever-changing 
healthcare field around the world. 

For any additional information reach out to 
Sudheer Dharanikota at 
sudheer@duketechsolutions.com. Refer to the 
Duke Tech Solutions website to access an 
interactive model presented here. 
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What is the problem? Key Takeaways 

Based on our in-depth market survey surrounding 
telehealth, we proposed a seven-pronged approach: 
connectivity, infrastructure, security, quality metrics, 
analytics, serviceability, and support that operators 
should use to address basic telecom for healthcare 
services. We recommend the operators to follow: 

▪ End to end eco system including labs and 
pharmacies 

▪ Encash on the existing capabilities such as 
connectivity, secure communications etc. 

▪ Use the seven step differentiators as a guiding 
principle for the rollout 

Key words: telehealth, market, service provider, MSO 

How can cable operators address the 
Telehealth market space? Who are the 
different Telehealth players, and how 
can service providers differentiate 
themselves? 
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Introduction 

Telehealth is defined as using 
telecommunications technologies to support 
various healthcare services, such as long-distance 
healthcare, health education, public health 
administration, etc. They feature many of us are 
familiar with, is its ability to connect patients and 
physicians who live in different geographical 
regions most called telemedicine. Convenience 
and care to the likes that have never been seen 
before. Though this initial concept was conceived 
in the 1960s, only in the last decade has it started 
to gain ground and become an emerging industry 
that is projected to be valued at nearly $130.5 
billion by 2025 [1]. With many advancements in 
Telecommunications technologies, Telehealth is 
becoming an increasingly important part of the 
American healthcare infrastructure as healthcare 
starts to move away from paper and in-person 
visits and towards virtual and more convenient 
healthcare.   

Telehealth contains numerous benefits to the 
healthcare industry, not only for the patients but 
for other stakeholders. First, Telehealth provides 
convenient and accessible care. Some of the 
biggest inhibitors to in-person patient care today 
are the distance and travel time between the 
patient and care provider [2]. Telehealth 
overcomes these boundaries and provides care to 
rural and other areas where clinical shortages 
exist. It also allows for a healthcare professional to 
be just one call away, reducing the number of 
doctor visits, saving time, and preventing 
unnecessary costs [2]. Cisco reported 74% of 
patients prefer this easy access over in-person 
interactions [3] and a study by the American 
Hospital Association showed that telehealthcare 
saved 11% in cost and tripled investors' ROI [4]. 
Additionally, telehealth has allowed for better care 
quality because timetables for medicine and 
prescriptions are more accurate. These timetables 
reduce stress and anxiety among patients as their 
health information is available to them at a 
moment’s notice with the use of apps and other 
technologies.   

Over the last two decades, many existing 
healthcare systems and new companies have 
started to venture into the field of Telehealth and 
telemedicine. Though similar in their expertise, 
navigating through the products and services 
offered by these companies can get very tricky as 
they vary so drastically from company to 
company. Throughout the rest of this report the 
technology, area of focus, and business model of 
19 companies around the world will be examined.   

Framework of Analysis 

Over the years and with the introduction of 
COVID-19, Telehealth companies have created 
their own niche in this expansive market. Some 
companies may focus solely on consultations for 
certain medical conditions, others will try to hit all 
areas of a patient’s medical journey. With such a 
wide breadth of diversity within the market, we 
have created a framework in which to analyze 
these companies. The three overarching 
categories for analysis are Area of Focus, Business 
Model, and Technology. Using this framework, we 
have analyzed companies in the US, Canada, and 
internationally.  

Area of Focus:  Telehealth companies can provide 
a wide array of services with everything from 
consultations to educational material. But 
amongst these services differences, companies 
may also choose to focus on different disease 
states, customers, or demographics. NutriMedy is 
a good example of a telehealth company targeting 
a niche group. NutriMedy with dietitians and other 
professionals to give targeted advice to users with 
their chronic conditions. They mention helping 
with gastrointestinal, cardiovascular, nephrology, 
and oncology issues. With a plethora of avenues to 
follow, a successful service organization has to 
constantly find an optimized way to mix and 
match boots-on-the-ground efforts with 
technological innovation. Operators are quite 
familiar with such innovations from installation all 
the way to service support. When we analyzed 
these companies, we put on our operator’s hat to 
see how these companies fare in their service 
evolution.  
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Business Model: As we looked at each company’s 
business model, we were able to draw out the 
partnerships (EPIC, local pharmacies, etc.), value 
chain offerings, and work with other entities (labs, 
imaging, pharmacies, etc.) that were integrated 
into their model. For example, with most health 
systems moving towards Electronic Medical 
Records (EMR), partnering with EMR companies, 
such as EPIC, is becoming more attractive. Amwell 
is one of a few companies on this list that have 
formed that bridge. This integration allows for 
continuity of care and improved workflow. With a 
different approach to the Telehealth market, 
many companies have been able to create unique 
value in the space; however, with the exponential 
growth this past year, the space has become 
heavily fragmented.  

Technology: Telehealth companies have often 
used technology to differentiate themselves. Each 
company focuses on different stakeholders to 
provide basic consultations, diagnostics testing, 
or integrated front and back-end systems for end-
to-end services. In this paper, we analyzed how 
companies integrate their technology, connect 
stakeholders, etc. For example, Amwell is one of 
the largest telehealth companies in the US. They 
have integrated a wide variety of technology over 
the years and have formed partnerships with 
companies such as EPIC. Their telemedicine carts 
and kiosks have also created flexibility in where 
care can be provided.  

With telecom operators playing an integral part in 
existing Telehealth solutions and the growth of 
Telehealth this past year, operators are uniquely 
placed to 
contribute 
more to this 
growing 
industry. This 
company 
compilation 
aims to 
inform 
operators of 
what already 
exists in the 

space and give a glimpse of how operators can 
play in the Telehealth space.  

Telehealth Companies 

The goal of this survey is to give a 360-degree 
perspective on the companies in the Telehealth 
market space before making any 
recommendations on what the service provider 
should or should not focus on. This company 
compilation looks at some companies from pure 
consultation-based (Lemonaid Health) to high 
integration platforms (Amwell) in the Telehealth 
space. The service provider should conduct such 
an analysis from their Telehealth strategy 
perspective to evaluate where they have better 
opportunities and assess the best path for 
execution (such as partnership, build-operate-
transfer, or pure build of the targeted solutions).  

U.S. Companies  

AMD Global Telemedicine 
AMD Global Telemedicine focuses on providing 
solutions to organizations giving telehealth 
services while integrating into their current health 
IT system. The products and services AMD Global 
Telemedicine offers can be split into four main 
categories: Diagnostic Telemedicine solutions, 
Direct-to-consumer platform, Employee On-Site 
Healthcare, and Customer Use cases.  

Website: https://amdtelemedicine.com/  

Scope of their services:  

https://amdtelemedicine.com/
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Technology: Software, integrated medical 
devices, carts, cases & Telemedicine bundles  

Area of Focus: Diagnostics, direct-to-consumer 
platform, on-site healthcare, and consumer use 
cases 

Business model: Partnerships with American 
Telemedicine Association, International Society of 
Telemedicine and eHealth, EMR systems. Most 
likely to charge for hardware and software 
programs. Pricing is dependent on the product or 
software. 

Amwell 

Amwell is one of the leading Telehealth providers 
within the US working with over 2,000 hospitals 
and health system partners. Amwell helps 
hospitals and health systems improve and expand 

their Telehealth program to offer more services to 
their patients. Amwell helps with telemedicine 
services throughout all of the healthcare including 
Urgent Care to Telestroke. They also provide 
specialty aid to hospitals “reducing the time 
patients spend in the ER by nearly 70%. They have 
additionally also implemented many of their 
services into Inpatient and Ambulatory Care 
through the Wellstar Health System. 

Website: https://business.amwell.com/  

Scope of their services: 

Technology: Software, Telemedicine Carts, 
Telemed Kiosks, Modules, etc. 

Area of Focus: Wide array including basic 
consultations, professional services, developing 
medical equipment, etc. 

Business model: Partnerships with health systems, 
EMR companies, payors, employers, labs, etc. 
Charge based on a solution: consultation fee, 
software charges, hardware charges, or boots-on-
the-ground.  

Arista MD 

Arista MD works with various stakeholders as e-
consultants within the Telehealth field: Payors, 
Patients, Health Systems, and Providers. They help 
providers expand their specialty network which in 

turn reduces healthcare spending from 
services such as duplicate diagnostics, 
unnecessary testing, or. Emergency 
Department admissions. For patients, 
in addition to providing primary care, 
give access to specialists. Arista MD 
helps Health Systems by improving 
their network management between 
patients, providers (Primary Care 
Physicians (PCP) vs. specialists), and 
others. Providers are supported by 

Arista MD’s platform to ensure that patients are 
directed to 
the proper 
provider 
(PCP vs. 
specialist) 
while 
supporting 
PCPs. 

Website: https://www.aristamd.com/  

Scope of their services: 

Technology: Store-and-forward, 
asynchronous telehealth platform.  

Area of Focus: Expanding eConsults 
between primary care and specialists  

https://business.amwell.com/
https://www.aristamd.com/
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Business model: From the website “At AristaMD, 
we envision a world where all patients have timely, 
cost-effective access to health care. Our mission 
is to use technology to facilitate collaboration 
between health care providers to expedite time to 
treatment, decrease costs and drive better patient 
outcomes.” 

BioTelemetry 

BioTelemetry for the past 25 years has been 
focusing on providing cardiac and mobile blood 
glucose monitoring, centralized medical imaging, 
and original equipment manufacturing. Their 
BioTel Heart sector provides remote cardiac 
monitoring diagnostic services and through their 
patient monitoring devices they have built the 
“world’s largest cardiac network while making 
care more accurate, comprehensive and efficient.” 
BioTel’s services are also able to fully integrate into 
a hospital system existing EMR software using 
unidirectional or bidirectional integration. They 
have also expanded into the sectors. 

Website: https://www.gobio.com/  

Scope of their services: 

Technology: Mobile cardiac devices, 
corresponding software, remote INR   

Area of Focus: Cardiac management 
through device monitoring  

Business model: Partnerships with Apple, 
Philips, and others. Revenue from device 

and software sales. Devices are covered by most 
insurances.  

Latest News: Philips completes the acquisition of 
BioTelemetry.    

Bright.MD 

Bright.MD has created a 
platform to help hospital 
systems provide 
asynchronous care to their 
patients. Their SmartExam 
software connects the 
patients, health records, 
doctors, and status 
updates. They have also integrated physician 
SOAP notes, billing, communication, and 
prescription between SmartExam and EHR 
systems which are said to cut a company cost. 

Website: https://bright.md/  

Scope of their services: 

Technology: Bright.MD platform that connects to 
EMR systems 

Area of Focus: Asynchronous care for patients 

Business model: Partnerships with EMR 
companies and health systems. Revenue coming 
in through software sales. Pricing could be per 
visit or dependent on insurance.  

Latest News: Bright.MD names “Best Overall 
Telehealth Solution” in the 2021 MedTech 

Breakthrough Awards. 

 

 

https://www.gobio.com/
https://www.philips.com/a-w/about/news/archive/standard/news/press/2021/20210209-philips-completes-the-acquisition-of-biotelemetry-inc.html
https://bright.md/
https://bright.md/bright-md-wins-2021-medtech-breakthrough-award-for-best-overall-telehealth-solution/?utm_campaign=site+announcement
https://bright.md/bright-md-wins-2021-medtech-breakthrough-award-for-best-overall-telehealth-solution/?utm_campaign=site+announcement
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Doctors on Demand  

Doctors 
on 

Demand 
connects 

patients to certified physicians 
regardless of insurance 
coverage. They cover services 
under urgent care, behavioral 

health, preventative health, and chronic care. For 
the physicians, they have connected their EHR 
system. Their services are also covered under 
many insurances including United Healthcare, 
Aetna, Humana, and Cigna, and are covered under 
the health plans of many companies such as 
Walmart, American Airlines, and Comcast. 

Website: https://www.doctorondemand.com/  

Scope of their services: 

Technology: Telehealth software 

Area of Focus: Urgent care, Behavioral Health, 
Preventive Health, and Chronic Care. 

Business model: Partner with employers, labs, and 
health plans. Pricing can be dependent on 
insurance.  

Lemonaid Health 

Lemonaid Health works in three main steps: online 
questionnaire, doctor review, and medicine 
delivery. After filling out the online questionnaire 
about prior health information, the information is 
reviewed from a US licensed physician in one of 
the 50 states. Once working with the patient to 
identify the diagnosis (labs have an additional 
cost), the patient is given medication which is 
delivered to their home. The patient may pay 
decreased prices depending on their condition.  

Website: https://www.lemonaidhealth.com/  

Scope of their services: 

Technology: Application or telehealth platform 

Area of Focus: Cover a select list of conditions 
found on their website.  

Business model: Partnership with pharmacies and 
labs. The cost of visits depends on the reason for 
the visit. Some conditions allow for a monthly 
subscription.   

Livongo Health Inc.  

Livongo works to assist patients with chronic 
conditions to help sustain healthy behavior. 
Livongo also has done many clinical trials with all 
these conditions yielding better treatment 
methods and plans. Additionally, Livongo has does 
data analysis on all of its patients of similar chronic 
conditions to continue improving on its procedure 
and care.  

Website: https://www.livongo.com/  

Scope of their services: 

Technology: Software and health management 
devices (i.e., scale or glucose monitor)  

Area of Focus: Patients with chronic conditions 
(mainly Diabetes) 

Business model: Partnerships with other 
companies such as Teledoc. Potential hardware 
charges.  

Latest News: Livongo is now part of Teledoc. 

https://www.doctorondemand.com/
https://www.lemonaidhealth.com/
https://www.livongo.com/
http://go.teladochealth.com/livongo/
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NutriMedy 

NutriMedy is 
an app that 
connects 
users to 
dieticians 
and 
nutritionists 
to support 
them with their condition. NutriMedy is said to 
have helped with gastrointestinal, cardiovascular, 
nephrological, and oncology-related conditions. 
With the use of AI and ML, they have been able to 
automate much of their process thus increasing 
efficiency.   

Website: https://www.nutrimedy.com/  

Scope of their services: 

Technology: AI/ML software 

Area of Focus: Individuals focusing on 
improving their nutritional health.  

Business model: Bringing together 
dietitians, educational material, and 
personal care plans to help manage or 
prevent chronic conditions.  

Philips 

As a company with a large reach, Philips 
has touched in both the hospital and at-
home sectors of telehealth. For 
hospitals, they have Intensive Care, 
Medical or Surgical, eICU Analytics, and Research, 
Emergency Department, and Skilled Nursing 
Facility offerings. Their services are connected 
through Philips eCareManager. For patients, they 
offer remote patient monitoring services. Philips 
utilizes AI in many of their devices from many of 
their devices and patient monitoring technologies 
to even some of their simpler at-home appliances. 

Website: 
https://www.usa.philips.com/healthcare/solutio
ns/enterprise-telehealth  

Scope of their services: 

Technology: Different levels of technology 
depending on the stakeholder. Hospital telehealth 
(ICU, Surgical, etc.) versus home telehealth 
(chronic disease management) 

Area of Focus: Hospital and home telehealth 
services for companies 

Business model: Software, hardware, device sales 
for companies to develop their portfolio. They 

potentially also provide install and support for 
their partners.  

Premier Health 

Premier Health offers a video consultation, urgent 
care, social work, and stroke evaluations within 
their telehealth services. Patients are also able to 
use the EPIC-powered MyChart account to set up 
appointments and connect with their providers.  

Website: 
https://www.premierhealth.com/about-
premier/about-us/what-is-premier-
health/telehealth  

https://www.nutrimedy.com/
https://www.usa.philips.com/healthcare/solutions/enterprise-telehealth
https://www.usa.philips.com/healthcare/solutions/enterprise-telehealth
https://www.premierhealth.com/about-premier/about-us/what-is-premier-health/telehealth
https://www.premierhealth.com/about-premier/about-us/what-is-premier-health/telehealth
https://www.premierhealth.com/about-premier/about-us/what-is-premier-health/telehealth
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Scope of their services: 

Technology: Telehealth software 

Area of Focus: Providers, Urgent Care, Telestroke, 
TeleSocialWork  

Business model: Connecting patients to their 
physician’s network. Pricing may depend on 
insurance.  

Canadian Companies  

InTouch Health 

Within InTouch Health’s telehealth solution, they 
have integrated their Solo software, medical 
devices, and existing EMR systems into their 
platform. InTouch provides services covering 
Behavior Health, Cardiology, Convenient Care, 
Critical Care, COVID-19/Infectious Disease, 
Neonatology, Operating Room, Specialty Follow-
Up, and Stroke. Additionally, hospitals provide 
implementation, consulting, and physician 
capacity management offerings.  

Website: https://intouchhealth.com/  

Scope of their services: 

Technology:  Platform 
(Solo), Viewpoint cart, TV 
device, Xpress Cart, clinical 
carts, etc.  

Area of Focus: Work with 
Hospitals, Health Systems, 
and Industry Vendors 

Business model: Charge 
could be based on level of 
integration, software 
installed, or hardware 

necessary. 
Work with 

various 
hospital 

systems.  

Maple 

Maple is a 
telehealth company that links Primary Care or 
Emergency Medicine Physicians to patients 
through their app. Patients are also able to request 
lab tests for various conditions for a flat fee of $49. 
On the hospital end, Maple has integrated their 
system into existing EMR software while creating 
a telehospitalist system.  

Website: https://www.getmaple.ca/  

Scope of their services: 

Technology: Virtual platform. The figure highlights 
how a patient interacts with their platform.  

Area of Focus: Various kinds of specialists 
available on their network  

Business model: Can pay per visit, membership 
plan, or credit packages. Work with businesses or 
hospitals.  

International Companies  

Comarch 

Comarch has established itself in other sectors of 
software development, including healthcare. They 
have created offerings under remote medical care 
covering remote medical centers, remote medical 
care, remote cardiac care, remote maternity care, 
remote care services, medical teleconsultation, 

https://intouchhealth.com/
https://www.getmaple.ca/


Page 25  |  © Duke Tech solutions, Inc. Proprietarych Solutions Iary 

and diagnostic 
point. Comarch 
also employs 
the use of AI 
and cloud-
based analysis 
within many of 
its healthcare 
solutions. 
Additionally, Comarch has developed its EHR 
system to document medical data.  

Website: 
https://www.comarch.com/healthcare/products
/remote-medical-care/  

Scope of their services: 

Technology: Physical diagnostic points e-Care 
platform, heart monitoring software or devices, 
CTG monitoring device, LifeWristband (security 
device for patients), etc.   

Area of Focus: Diagnostics, Cardiology, Obstetrics, 
Senior Care, Pulmonology  

Business model: Selling ready-made solutions 
(equipment or software), leasing ready-made 
solutions, or service model  

Focuscura 

FocusCura is aimed to help elder people stay 
independent in their own home (focusing on 
virtual homecare and hospital at home) while 
keeping caregivers, family, doctors, etc. in the 
loop. They have developed three primary products 
to support their mission: cAlarm Personal Alarm, 
cKey Home Access, and cMed Medication 
Support. The cAlarm is available as a pendant, 
wristband, or mobile alarm. The alarm system can 
also connect 
to a patient’s 
at-home 
sensors. 
cKey assures 
clients that 
home care 
workers and 
healthcare 

professionals can enter their homes when 
necessary. cMed assists clients take their 
medication independently with correct dosage 
and timing. 

Website: https://www.focuscura.com/en  

Scope of their services: 

Technology: Personal alarm, home access, 
medication support, telemedicine  

Area of Focus: Supporting aging adults in their 
homes while keeping family, caregivers, and 
providers in the loop.  

Business model: Sales through devices and 
software. Also, provide installation and support 
services.  

StethoMe 

StethoMe is funded through the EU and based in 
Poland. StethoMe utilizes a smart stethoscope 
that can monitor respiratory and heart metrics 
(records BMP and RR). AI and analytic software are 
used to accurately provide a diagnosis which is 
then reviewed by a doctor. The smart stethoscope 
has been clinically validated to be extremely 
effective in diagnosing conditions and can be used 
by patients at home or even by doctors in 
conjunction with their analysis. If used at home 
with coordination with the app, the patient can 

https://www.comarch.com/healthcare/products/remote-medical-care/
https://www.comarch.com/healthcare/products/remote-medical-care/
https://www.focuscura.com/en
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send their results to a doctor who will determine 
what to do next. 

Website: https://stethome.com/en  

Scope of their services: 

Technology: Monitoring device, software, cloud 
storage 

Area of Focus: Focus is asthma monitoring  

Business model: Selling devices to patients while 
the data is saved in the StethoMe AI cloud Their 
quality is confirmed by the CE medical certificate 
and scientific research.  

Resideo Life Care Solutions 

Resideo life care solutions are a spin-off company 
from Honeywell focusing on providing security, 
comfort, and care within someone’s home. The 
main product offered by Resideo is its LifeStream 

Remote Patient Monitoring (RPM) Solution which 
connects video and peripherals, clinical 
dashboard, and Genesis Touch Table. Through 
Honeywell, Resideo provides training for the 
organization on how to operate their platform, 
clinical consulting, and clinical support.  

Website: 
https://lifecaresolutions.resideo.com/resideo-
telehealth-platform/  

Scope of their services: 

Technology: Remote patient monitoring software, 
integrated video communication, peripheral 
devices and accessories, integrated 
telemonitoring system.  

Area of Focus: Monitoring patient condition in 
their home 

Business model: Improving patient outcomes 
using genesis touch, LifeStream Software, and 
clinical services. They also provide clinical 
consulting, training, and support.  

MyDoc  

MyDoc, a telehealth 
company based in 
Singapore, offers 
multiple services to help 
with chronic care 
management from 
health data tracking to 
digital health screenings, to a patient’s team of 
doctors, physicians, and health coaches available 
24/7 to integrate chronic disease programs. Their 
platform allows for case note recording, health 
diary entry, automated reminders, etc.  

Website: https://my-doc.com/  

Scope of their services: 

Technology: Telehealth platform 
with a wide range of integrated 
features such as case notes to 
health concierge services.  

Area of Focus: Acute, chronic, and preventative 
medical services.  

Business model: Integrated labs and physicians 
into the solution. Partnered with insurers and their 
brokers. Work with employers as well.  

Latest News: MyDoc was named 2020 Singapore 
Telehealth Company of the Year by Frost & 
Sullivan.  

Aerotel Medical System 

Headquartered in Israel, Aerotel Medical Systems 
is a mobile and home-based company that 
focuses on ECG monitoring, medical parameters 
monitoring, telecare data hubs, and remote 
monitoring software. Their main focus is on the 
growing incident rate of heart-related conditions.  

Website: 
http://www.aerotel.com/index.php/en/  

https://stethome.com/en
https://lifecaresolutions.resideo.com/resideo-telehealth-platform/
https://lifecaresolutions.resideo.com/resideo-telehealth-platform/
https://my-doc.com/
https://my-doc.com/business/mydoc-named-2020-singapore-telehealth-company-of-the-year-by-frost-sullivan/
https://my-doc.com/business/mydoc-named-2020-singapore-telehealth-company-of-the-year-by-frost-sullivan/
http://www.aerotel.com/index.php/en/
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Scope of their services: 

Technology: Remote ECG Monitoring, medical 
parameter monitoring, telecare data hubs, remote 
monitoring software   

Area of Focus: Telehealth and ECG Monitoring 

Business model: Selling devices and software. 
They also have medical call centers and 
transtelephonic backup that transfers medical 
data.  

Company Summaries 

The summary above looked at how companies we 
analyzed fit when compared against different 
stakeholders and a few elements of telehealth. We 
have also listed the companies as references. 
When looking at this chart, we designated the 
green square as the space where few or none of 
the companies we analyzed fit in.  

After looking at the table above, we created a 
summary only looking at the spectrum of 
technology for each company when compared 
against the same stakeholders as above. 

Gaps and Recommendation 

Gaps in Current Solutions 

With the sudden growth of Telehealth companies 
during 2020 due to the pandemic, the market 
made way for different business models; however, 
in turn, the Telehealth market became more 
fragmented. Companies are focusing solely on 
devices, platforms, weight management, etc. The 
companies we highlighted above are but a 
fraction of the companies out in the market.  

After going through various types of Telehealth 
companies, the charts above highlight some clear 
gaps within the current market. Overall, there 
seems to be less intentional integration with labs, 
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pharmacies, electronic health record platforms, 
and other external entities. On the technology 
end, we see a similar trend of platforms focusing 
less on pharmacy and lab services.  

At a deeper level, there is room for growth within 
Chronic Care Management, the connection 
between Physicians, Device Integration, and Data 
Analytics.  

Recommendations for Cable Operators  

While some Cable Operator may choose to 
address some of the gaps, we propose a seven-
pronged approach: connectivity, infrastructure, 
security, quality metrics, analytics, serviceability, 
and support. This approach is based off an in-
depth DTS market report [5] we did surround the 
telehealth space. Below we talk more surface level 
of how operators can impact the telehealth space 
with many tools already at their disposal.  

For the basic package: 

1. Connectivity: Providing reliable 
connectivity to all stakeholders. 

2. Infrastructure: Developing a seamless 
unified communication infrastructure that 
can be used between different users(not 
just between patient and provider but the 
labs and pharmacies). 

3. Security: Providing a secure 
communication infrastructure is essential 
in future offerings. 

Demonstratable Quality: 

1. Quality Metrics: Identifying quality metrics 
to measure Telehealth services. 

2. Analytics: Creating analytics models for 
various measurable qualities from the 
Telehealth solution.  

Sustainable Service: 
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1. Serviceability: Provide service support 
such as proactive/reactive user support. 

2. Support: Giving users various types of 
support – financial, technical, medical, etc.  
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Executive summary 

The COVID-19 pandemic forced 
people to consider new ways to 
manage healthcare and wellness care. 
One of the first places people turned 
was to online solutions. Video 
conferencing provided a way for 
physicians and other healthcare 
workers to provide remote care for 
patients even though opportunities for 
meeting in person were limited. This 
provided a basic form of Telehealth. 
Many people had to manage their 
health and wellness conditions while 
primarily remaining at home. Again, 
network connectivity became 
essential for these rudimentary Aging 
in Place (AIP) use cases. While people 
relied on networking services, most did not take 
advantage of the true possibilities of networked 
services. There are numerous networked sensors 
available that can measure many important 
parameters. There are smart home devices that 
can automate common tasks. More importantly, 
networks of family, friends, and caregivers can be 
provided with information and contacted under 
common management. AIP and Telehealth have 
not nearly met their potential. This is an 
opportunity for cable operators. While there are 
piece parts that are available from specialists for 
smart home components, health management, 
and communication, nobody has yet really 
integrated these parts into a cohesive service. 
Cable operators provide networking services to 
the home, work with existing familiar interfaces 
(like television), and aggregate services for 
consumers as core competencies. Therefore, 
cable operators are well-positioned to work with 
various partners to provide complete integrated 
AIP and Telehealth packages. This can increase 
convenience, reduce costs and improve care for all 
stakeholders in the healthcare value chain. 

Introduction 

The Healthcare industry is going through a major 
transformation to modernize the infrastructure, 
reduce the cost and increase the quality of care. In 
a series of articles, we have suggested how the 

Telecom industry can assist the Healthcare 
industry [1][2][3]. We call this inter-industry 
collaboration Telecom for Healthcare (T4H). Even 
though the T4H opportunity is not limited to these 
two major intersection points, we focus on Aging 
in Place (AIP) and Telehealth use cases to illustrate 
our thoughts on the end-to-end T4H architecture. 
(Refer to [1] for six different opportunities that a 
Telecom operator can address through the T4H 
architecture covered in this paper.) The SCTE Data 
Standards Subcommittee, in which the authors 
are members, is actively working on T4H solutions 
for the AIP and Telehealth areas in working groups 
three [5] and four [6]. 

Figure 1 provides a quick summary of the T4H 
opportunity and challenges from AIP and 
Telehealth points of view. Many of the needs, 
challenges, and Telecom opportunities of both 
markets are similar (refer to the SCTE working 
group analysis at [5][6]). Some of the high-level 
use cases that need to be supported for these two 
markets include: 

A. Providing basic communication between 
the users and the providers/caregivers 

B. Providing seamless communication 
between the users and the stakeholders 

C. Monitoring the users for health, mobility, 
fall detection, etc. 

Figure 1 Telecom for Healthcare challenges and opportunities 
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D. Analyzing the data collected from the users 
and properly notifying the stakeholders 

E. Assisting the T4H service providers with 
claims by documenting accountability 

F. Offering managed services to support 
installations, product support, and other 
services to improve adoption and retain 
customers 

The goal of the paper is not to elaborate on the use 
cases but to use them to motivate the end-to-end 
architecture. For additional information refer to 
the working group documents. 

In the next sections, we elaborate on the T4H 
architectural needs, provide a framework, discuss 
details on individual components, summarize the 
findings and propose the next steps. 

End-to-end high-level T4H architecture 

Figure 2 provides a high-level end-to-end 
architecture proposed by Duke Tech Solutions 
(DTS) in their market analysis [1] based on different 
T4H market opportunities. The framework is 
further elaborated in this paper with the second 
level of architectural details.  

To understand the end-to-end T4H architecture, 
first, we need to understand the users, the service 
providers, and the other stakeholders (refer to 
Figure 1).  

▪ Users: These are the folks who are the 
primary subjects of the T4H platform. For 
AIP, the elders who are aging at home are 
the primary users. The service 
infrastructure revolves around the elder's 
needs in the AIP use cases. For Telehealth, 
the users are typically the family members 
who are using the T4H platform at home or 
the patients who use the platform in the 
care centers (such as Veterans 
Administration (VA) satellite healthcare 
facilities [7]). 

▪ Service providers: In the traditional 
healthcare industry physicians and nurses 
in offices and hospital systems are primary 
service providers. In the proposed T4H 
emerging system, the intent is to go 
beyond healthcare to wellness. Here it is 
important to realize that doctors are not 
the sole provider of wellness services. 
Hence, we introduce the concept of T4H 
service providers. For AIP the service 
providers include the caregivers (both 
healthcare and non-healthcare related), 
network providers, and technicians. For 
Telehealth use cases, doctors are still 
included. This distinction is important for 
understanding the relationship between 
the users and the service providers from 
different architectural points of view. 

Figure 2  DTS's Telecom for Healthcare Environment Framework (DTEF) based components 
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▪ Other stakeholders: In the T4H 
environment, other stakeholders are also 
interested in the wellness of the users. 
These include, for example, family 
members, friends, and payors.  

Understanding the classification of different 
stakeholders, we proceed with an explanation of 
the components in the T4H solution. We adopt the 
architectural framework provided in [1], DTS’s 
Telecom for Healthcare Environment Framework 
(DTEF), to evaluate the end-to-end solution 
components proposed in this paper. We will use 
AIP and Telehealth use cases (as provided above) 
to do this. 

1. In-home healthcare/wellness aware 
gateway: From use cases A, B, C, there 
needs to be a gateway in the T4H home. 
This gateway, as shown in Figure 2, acts as 
an integration point for monitoring the 
sensor devices (e.g., motion sensors, 
remote patient monitoring equipment) 
and integrating with the interactive 
services endpoints (such as unified 
communication services). This Sensor 
Network Gateway can be a standalone 
device or integrated with other vendor 
equipment such as the set-top box or 
residential gateway. In this paper, we treat 
it as a logically separate device.  

2. T4H aware network infrastructure: Again, 
from the use cases A, B, C the T4H requires 
connections between the users, the 
providers, and the other stakeholders. This 
requires not only reusing the exiting 
telecom infrastructure but will also need to 
meet reliability, security, and privacy 
requirements specified by the T4H 
architecture. The communications 
infrastructure will have to meet the needs 
of the sensor network traffic, unified 
communications traffic, and notifications 
to the different stakeholders. To 
differentiate (or to keep the focus on) the 
T4H needs, we call this the T4H Sensor 
Network Infrastructure. 

3. T4H aware service back office: The cable 
operators have all the required 
infrastructure for managing end-to-end 
services. As mentioned in use case F, it is 
essential to turn the fragmented, gadget-
oriented point solutions into a well-oiled 
managed service. This can only be 
accomplished by Telecom operators who 
have access to such infrastructure and 
have been managing communications 
infrastructure for 90+% of the households 
in the US. We call such infrastructure as 
T4H Service Backoffice. 

4. T4H aware problem solving analytical 
platform: Finally, as mentioned in use cases 
D and E, this infrastructure attempts to 
solve the problems stakeholders are 
facing. These problems and related 
algorithms may be unique to the 
healthcare/wellness industry, but the 
infrastructure is like the infrastructure the 
telecom operators use today. We call this 
repurposed analytical platform the T4H 
Problem Solving Analytical Platform. 

These solution components are explained in the 
following sections. Note that in this paper we 
provide a block diagram level architecture. The 
detailed architectural specifications will be 
worked out in more detail at the SCTE DSS WG3 [5] 
and WG4 [6]. 

In-home T4H architectural components 

Figure 2 shows different tasks that need to be 
done in a T4H capable home. These tasks include: 

▪ Support for different data streams: The AIP 
and Telehealth infrastructure needs to 
support typical data streams generated in 
a T4H home. These include sensor and 
actuator data streams, streams to record 
events, and real-time streams such as 
video and audio communication between 
T4H stakeholders. 
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▪ Communication with existing in-home 
broadband devices: These might include 
consumer consoles (such as TVs or smart 
speakers), and smart home devices (such 
as smart locks, lights, or video doorbells).  

To increase the adoption of T4H solutions and 
for ease of use, the T4H in-home components 
need to be on the same logical network.  

o The T4H physical networking can be 
dependent upon the use case for 
any device. Most components are 
likely best connected with an in-
home broadband network, but 
certain devices (such as a locator 
device) may need to be connected 
even if the user is beyond the limits 
of the in-home network. The 
important thing is that the 
networked devices can 
communicate with each other on a 
secure logical network. Critical 
components may require a 
secondary backup network 
connection in case the primary 
network fails. Cloud-based services 
also protect against exclusive 
dependency on the in-home 
network. 

o The in-home solutions shall 
integrate remote patient 
monitoring devices, sensor devices 

(such as fall detection, motion 
sensors, etc.), and other IoT devices 
that are used for wellness needs.  

o Additionally (to increase the utility 
and ease of use of the system), the 
T4H solutions shall be integrated 
with the frequently used consumer 
consoles (such as Television for the 
elderly), smartphones, and other 
handheld devices. Again, a cloud-
based solution simplifies an 
experience that can be duplicated 
on whatever console is convenient. 

▪ Provide installation and support services: 
The operator shall also streamline the 
installation and support services to 
improve the ease of use of the integrated 
solution. 

Figure 3 Sensor Network Gateway architecture 
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Based on the above high-level needs, we propose 
that a Sensor Network Gateway functionality be 

developed for supporting T4H solutions. The block 
diagram of such a gateway is presented in Figure 
3. This gateway will have wired (Ethernet, USB, 
etc.) and wireless (WiFi, Bluetooth, BLE, etc.) 
interfaces to integrate the T4H devices and other 
IoT devices (such as turning on light, placing a 
phone call to the family member). They will need 
limited internal storage for the temporary storage 
of sensor data and to perform local analytics on 
time-critical events. The gateway will also need to 
integrate the consumer access interfaces (TVs, 
smartphones, iPads, etc.). The gateway shall 
provide redundant Internet connectivity with an 
Ethernet interface to wired broadband and a 5G or 
other wireless connection as a backup. The 

gateway shall offer an easy installation process 
and support self-install where possible. 

T4H communication architecture 

Although cable operators already own a capable 
end-to-end Telecom infrastructure, it may need to 
be adapted to meet T4H needs. That is the focus 
of this paper. The T4H sensor network 
infrastructure is used to provide communication 
between stakeholders and users, collect in-home 
sensor information, provide intelligent 
notifications, and offer T4H managed services. 
This infrastructure, as shown in Figure 4, will be 
used in the T4H case for the following: 

▪ Unified communications infrastructure: 
This is the collaborative software (similar to 
[8]) that is used to create a communication 

Figure 4 UCC, sensor monitoring, and notification traffic on T4H Network Infrastructure 
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environment for different players in the 
T4H ecosystem. The challenge of offering 
UCC software is the ability to scale it to the 
individual consumer level and still host it 
for a large volume of deployments. Current 
UCC software may need to be enhanced 
for the healthcare market to be compliant 
with HIPAA. UCC software must seamlessly 
offer secure communication between 
parties in the communication session and 
still provide privacy to protect the shared 
and recorded content. Launching the UCC 
solution on different consoles (such as TVs, 
smart devices, etc.) is also an important 
requirement. 

▪ Sensor monitoring infrastructure: This is a 
stream of information coming from the 

T4H from sensor devices. The traffic can be 
from remote patient monitoring (RPM) 
devices (typically medical devices), and 
other sensory devices (such as motion 
sensors, door openers, etc.) used for both 
AIP and Telehealth. The communication 
infrastructure will need to assist in bringing 
the devices online, providing secure 
communication of the information to the 
analytical platform, and potentially 
tracking metadata from the sensor 
devices. The platform must implement 
HIPAA requirements and offer privacy 
similar to what operators provide for PII. In 
healthcare, privacy extends to PHI 

(Personally identifiable Healthcare 
Information). Note that the overall QoE 
(Quality of Experience) for such streams is 
essential to understand. We refer you to [9] 
for our preliminary thoughts on 
consumption patterns for the T4H data. 

▪ Notification infrastructure: The other major 
data streams included in the T4H 
communication infrastructure are the 
notifications. To enable this notification 
infrastructure, the endpoints (stakeholder, 
software, etc.) shall be registered to 
receive specific events. The infrastructure 
will need to provide secure communication 
between the communication platform and 
the stakeholders. 

T4H service back-office architecture 

The T4H service back office, as shown in Figure 5, 
is used for providing managed T4H services. This 
includes installation, support, troubleshooting, 
connectivity management, billing, and more 
importantly business rule management. Note: The 
Cable operators already have much of the T4H 
infrastructure in place for managing their existing 
broadband and other in-home services. In the 
remainder of this section (as shown in Figure 6) we 
provide a discussion on what tasks need to be 
completed to implement the above-mentioned 
service components. We also discuss why cable 
operators are suitable for providing these services 

Figure 5  T4H service back-office infrastructure components 
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and what additional capabilities they need to 
develop. 

▪ Connectivity management: The operator 
needs to manage basic connectivity 
services. These include the UCC, in-home 
sensor devices, notifications, etc. Cable 
operators have already been managing 
such in-home services in many cases. 
Lately, operators are assuming the 
management of more extended services 
such as video surveillance, IoT-based 
services, etc. for a large customer base. The 
connectivity services that are offered to 
regular customers need to be extended for 
T4H services. 

▪ Business rule management: Managing T4H 
customers, stakeholders, and service 
providers is done through business rules. 
This requirement will add new rules-based 
management. These include user service 
enablement, stakeholder notification 
management, and other per-user 
management. This is like Cable operator 
subscriber management. The cable 
operators have been managing such 
business/subscriber rules for more than 
70M subscribers in the US. Extending 
similar concepts to T4H 
healthcare/wellness needs is the new 
challenge that cable operators face. 

▪ Logging capabilities: Metadata and 
telemetry data collection are essential for 
T4H services. This data is required to enable 
new problem-solving capabilities for AIP 
and telehealth use cases. Additional 
information on such data gathering 

requirements can be found in [10]. Cable 
operators are used to gathering and 
analyzing gigabytes of the customer and 
network-specific daily data. Extending the 
same capability for T4H services is a new 
opportunity and challenge for cable 
operators. 

▪ Installation and support services: One 
major issue facing the T4H industry is its 
fragmented way of handling the market 
space. No single company is responsible 
for the quality of care. We recommend that 
Telecom companies extend their 
installation and support services to include 
T4H. Refer to [2][3] for the business case 

behind such an offering. Cable operators' 
experience in providing end-to-end 
installation services, their service 
assurance tools, and their “boots on the 
ground” to manage on-premises services 
can be effectively leveraged to support 
T4H services. This will require cable 
operators to expand the use of some tools 
and train additional teams to handle T4H 
services. 

▪ Billing services: One of the challenges 
facing the next generation healthcare and 
wellness industry is billing capabilities for 
next-generation products. The Telecom 
industry is experienced in creating 
products for in-home services, billing for 
them, and collecting payments from 
customers. Extending the same 
capabilities for T4H services is required. 

Figure 6  Why MSOs are suited for T4H services, and what capabilities do they need to develop? 
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T4H analytical service architecture 

It is necessary to tune the analytical platform to 
meet the needs of the T4H problem space by 
collecting the right data [10], providing 
appropriate analytics to solve problems, and 
offering a flexible notification engine for 
stakeholders. Such a platform is essential to add 
value to the raw data.  

Some of the reference AIP and Telehealth 
problems that need attention include: 

▪ Trend analysis: Providing trend analysis for 
basic time-series information gathered 
from an IoT sensor or telemetry 
information gathered from different RPM 
systems.  

▪ Anomaly detection: Identifying different 
anomalies such as fall detection, etc. based 
on the collected sensor data. 

▪ Correlation: Correlating different health 
and wellness-related conditions with 
indicative data. 

▪ Resolution analysis: Assisting with 
different analytical algorithms and the data 
collected, then tying that data to T4H 
problem resolution.  

▪ Quality of care forecasting: Providing 
different success metrics to quantify the 
quality of care provided by the cable 
operator’s T4H solution. 

To meet the above needs the cable operator will 
have to create the following architectural 
components, as shown in Figure 7: 

▪ Metadata collectors: Collectors for 
different types of metadata for interactive 
systems (such as UCC), sensor networks 
(such as IoT), and telemetry data per 
customer. The operators need to adjust 
their existing monitoring capabilities to 
meet T4H needs. 

▪ Analytical engine: An analytical engine is 
required to solve the problems highlighted 
earlier. This is accomplished using data 
collected from various sources. These 
analytical tools need to consider the 
Protected Health Information (PHI) [11] 
restrictions and offer solutions for the 
classes of problems considered previously. 

▪ Rules engine: Different business rules must 
be programmed for classes of services 
offered to the T4H customer for different 
classes of problems the platform needs to 
solve. 

Figure 7  T4H analytical platform that manages problem-solving notification infrastructure 
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▪ Notification engines: The relevant 
observations from analysis must be 
communicated to the stakeholders 
through this infrastructure. Such a 
notification infrastructure is generally 
present and tuned for the SLA (Service 
Level Agreement) needs of the customers. 

Conclusion and next steps 

To realize the promise of Aging in Place and 
Telehealth, all parts of the ecosystem need to be 
integrated in a way that is convenient for all 
stakeholders. Cable operators are well-positioned 
to be this integrator because they already provide 
network and television services to customers and 
they have the underlying infrastructure that can 
install, support, and manage such services. 
However, there is still a lot of work to be done to 
realize this vision. 

In this paper, we propose an architecture capable 
of supporting AIP and Telehealth use cases and 
providing key features to users, caregivers, payors, 
and other stakeholders. Some companies will 
undertake this integration opportunity eventually, 
but there is currently an opportunity for cable 
operators to step up and assume this role. 

The challenges are not insignificant, but the cable 
industry has already shown an aptitude for this 
sort of work as they have created widely adopted 
standards, aggregated services, created an army 
of installation and support personnel, and formed 
trusted billing relationships with millions of 
consumers and businesses. 

SCTE is already working on AIP and Telehealth 
within their standards development organization. 
With serious engagement and active participation, 
cable operators can agree on the problems that 
need to be solved and come up with solutions and 
strategies to create a new and potentially lucrative 
revenue source in AIP and Telehealth for operators 
around the world. 
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What is the problem? Key Takeaways 

In this paper, we  

▪ Present needs of T4H stakeholder’s metadata 

▪ Classified them into four groups - quality of 
experience, monitoring, connectivity and 
accountability  

▪ Demonstrated how cable operators can offer, 
collect and analyze the data 
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Executive summary 

The delivery of healthcare is undergoing seismic 
shifts. From remote consultations to remote 
patient monitoring, the healthcare of tomorrow 
will look and feel different than it does today. 
Numerous technological advancements have 
enabled these transformations, but each comes 
with a series of challenges to solve. These 
challenges include issues such as connecting 
devices to a local network, guaranteeing optimal 
bandwidth and latency, ensuring that services are 
being properly delivered by providers, and 
ensuring that patients are adhering to treatment 
plans. Cable operators are well-positioned to 
assist in developing standards to address these 
obstacles. 

In this paper, we describe at a high level some of 
the services that tomorrow's healthcare will offer, 
the stakeholders that interact with these services, 
and the needs of each stakeholder according to 
the service. We then define four types of data 
categories and how they address the series of 
challenges that tomorrow's healthcare services 
face. We also provide recommendations on how 
cable operators can support these data needs and 
high-level architecture of a potential 
implementation for data collection, access, and 
analysis. 

Introduction 

The Healthcare industry is going through a major 
transformation to modernize the infrastructure, 
reduce the cost and increase the quality of care. In 
a series of articles, we have suggested how the 
Telecom industry can assist the Healthcare 
industry [1][2][3]. We call this inter-industry 
collaboration Telecom for Healthcare (T4H). Even 
though the T4H opportunity is not limited to these 
two major intersection points, we focus on Aging 

 
1 The US Department of Health and Human 
Services (HHS) defines telehealth as “the use of 
electronic information and telecommunications 
technology to support and promote long-distance 
clinical health care, patient and professional 
health-related education, and public health and 
health administration”. It encompasses everything 
from video calling to text messaging. In the realm 

in Place (AIP) and Telehealth use cases to illustrate 
our thoughts on the end-to-end T4H architecture. 
(Refer to [1] for six different opportunities that a 
Telecom operator can address through the T4H 
architecture covered in this paper.) The SCTE Data 
Standards Subcommittee, in which the authors 
are members, is actively working on T4H solutions 
for the AIP and Telehealth areas in working groups 
three [5] and four [6]. The current paper on 
telemetry and metadata can be reviewed with the 
companion paper on the end-to-end T4H 
architecture published in the 2021 SCTE Expo [7] 
for a detailed understanding of the solution. 

Figure 1 provides an intuition for the data needed 
from a T4H solution from per platform users 
(including the payor, who are not extensively 
considered in this paper) per type of services point 
of view. These data needs are categorized into 
four groups in the following section for further 
detailed purpose-driven analysis from telemetry 
and metadata points of view. 

The players involved in the T4H solutions include 
the users (for AIP these are the elders, and for 
Telehealth1, these are the patients who want to 
use the platform being developed in [5][6]), the 
service providers (such as the doctors, caregivers, 
etc.), and the other stakeholders (such as the 
family, legal guardians, trusted circle, etc.). These 
players use the platform for the following services: 

▪ Use the platform for communicating with 
different T4H players (unified collaboration 
and communication (UCC)) and 
communicate different information 
relevant for the success of T4H services. 
For the users to adopt these services, they 
need to have a reliable connection with 
quality of experience and that is easy to 
use. For the stakeholders, in addition to the 
needs of the users, they should be able to 

of reimbursement, insurances may cover different 
levels of telehealth. The level of reimbursement 
has also changed after changes that came with 
COVID. Within telehealth here are four other broad 
categories: Synchronous, Asynchronous (store-
and-forward), Remote Patient Monitoring, and 
Other Services such as mobile health (mHealth). 
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access the services from anywhere. For the 
providers, the platform shall provide 

reliable remote service to the customer 
and an accountable billing capability. 

▪ The players in the T4H space are very 
interested in the monitoring capabilities of 
the platform. The users are interested in 
healthcare and non-healthcare 
(independent living) needs. The incentive 
for them to use this platform is its 
problem-solving capabilities using the data 
that they assemble from different sources. 
The stakeholders, in addition to supporting 
their loved ones with their needs, must 
provide these monitoring services 
remotely. The service providers shall be 
able to effectively monitor the problems 
remotely, improve the quality of care and 
reduce the overall cost of care. 

▪ Use the platform to manage timely 
notifications and govern the condition of 
the user. To enable such functionality, the 
user depends on the timely assessment of 
the problem and reduces the cost through 
the management infrastructure. The 
stakeholders depend on timely 
notification, cost reduction, and most 
importantly the demonstrable 
improvement. The providers, on the other 

hand, in addition to the user status 
management, shall be able to claim the 

billability of the services. 

In the next sections, we elaborate on T4H data 
categories based on the high-level incentives that 
we discussed in this section, expand on each of 
these categories in the following section, 
summarize the findings and propose the next 
steps. 

Telecom for healthcare data categories 

By analyzing the T4H users, stakeholders, and 
service providers, we categorize the metadata or 
telemetry data collected from the T4H platform, as 
shown in Figure 2, into four categories. (Note that 
the data collected in the metadata and telemetry 
cases are the main data streams provided by the 
devices, but are the supplemental information 
provided to assist the T4H players). They are: 

▪ Quality of Experience (QoE): The questions 
to be answered by the T4H platform 
include - are T4H services meeting 
stakeholder experience needs and are 
users engaging with services? The data 
collected here such as bandwidth 
availability, latency behavior, platform 
experience for back-office, and individual 

Figure 1 Understanding the T4H services, different roles, and their data needs 
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connections represents the customer 
adoption. 

▪ Monitoring: The goal of this set of data is to 
evaluate if we are providing useful T4H 
services? The types of data collected here 
are healthcare and non-healthcare related 
streams, sensor and UCC flow information, 
network and device status, etc. 

▪ Connectivity: As opposed to the quality of 
the service, reliable and highly available 
communication infrastructure is essential 
for providing these emotionally sensitive 
AIP and Telehealth services. The 
connectivity metrics offer these 
parameters. They are measured using 
platform availability, SLA (Service Level 
Agreement) guarantees, service up times, 
zero-touch provisioning, etc.  

▪ Accountability: Are the service providers 
delivering expected results? Are the users 
adhering to the treatment plan? Is the 
provider’s billing in line with the services 
they offered? These accountability metrics 
include – Quality of Care, timely 
resolutions, problem resolution rate, timely 
status notifications, etc. 

 

 
 

Metadata details 

Figure 4 provides an end-to-end T4H architecture 
based on the framework proposed in [1][7]. There 
are multiple locations, as shown in the figure, 
where the T4H related metadata and telemetry 
information can be gathered. These data 
collection points include: 

▪ In-home device interface: This interface is 
used to monitor the in-home T4H sensor 
and interactive devices. The QoE metadata 
can be monitored from this data collection 
point. 

▪ In-home network interface: The north-
bound interface of the sensor network 
gateway can be used for aggregated in-
home information such as broadband 
connectivity-related data and per session-
related monitoring. 

▪ T4H sensor network interface: The 
reliability and availability metrics can be 
monitored from the T4H sensor network 
infrastructure. 

▪ T4H service back-office interface: This 
interface provides the overall service level 
QoE metrics, aggregate service level 

information, Quality of Care analysis 
metrics, governance metrics, etc. Figure 2 T4H telemetry and metadata categories 
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▪ T4H analytical interface: This interface 
provides the responsiveness, accuracy, and 
success rates of the problem-solving 
analytical infrastructure. 

The information collected from the above 
interface must be securely collected and shall 
follow HIPAA privacy compliance [11]. We will not 
elaborate on these requirements in this 
document. In the following sections, we will 
highlight some of the details behind the proposed 
metadata and telemetry classes of information. 

Quality of Experience related data 

Understanding the QoE needs of different 
applications [8] and measuring them to see if the 
platform is meeting the needs, is essential for the 
adoption of T4H services. The applications used in 
the T4H environment are sensor and interactive 
applications. These applications’ QoE is measured 
at in-home for individual usage and at back-office 
service infrastructure that hosts the applications 
for aggregate usage. 

Generic metadata required to support QoE 
metrics: 

▪ Sensor instrument-related metadata: 
Sensor id, type, group, priority (critical, 
high, medium, low), location in the house, 
vendor information, etc. 

▪ Interactive applications-related metadata: 
UCC id, UCC type, application location 
(home, caregiver, provider, family), UCC 
vendor information, application 
experience (e.g., 5-star scale), etc. 

QoE specific metadata: As discussed in [8], and as 
shown in Figure 3, the application QoE can be 
grouped into throughput, loss, and delay 
sensitivity. 

▪ Throughput sensitivity data: This includes 
bits per second (Peak, Min, Average) 

metric. The monitoring locations include 
sensor hub and back-office hosting. The 
level granularity of this metric should be 
per session and per aggregated (per sensor 
or UCC id) stream. 

Figure 4 Different monitoring points in Telecom for Healthcare architecture 

Figure 3 Quality of Experience needs of T4H applications 
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▪ Latency sensitivity data: This includes one-
way delay (Peak, Min, Average) metric. The 
monitoring location should be at the back-
office hosting at a granularity of per 
session. To analyze latency the relevant 
communicated information should be 
timestamped. 

▪ Loss sensitivity data: The data points lost 
per minute (Peak, Min, Average) will 
perform the underlying communication 
infrastructure. This data needs to be 
monitored at the back-office hosting 
location at the granularity of per session. 
To measure the loss statistics the data 
needs to be time sequenced. 

▪ Experience-related data: As an overall 
experience metric for the application, the 
user experience rating (from 1 to 5) per 
usage may be monitored. This can be 
tracked at different aggregation points 
based on the scope. 

Monitoring related data 

As shown in Figure 5, the applications that are 
offered and hence are monitored are the sensor 
and interactive applications. They can support 
both healthcare and non-healthcare applications. 
The idea of these data needs does not include the 
core data streams such as the temperature from a 
thermometer, but the additional 
metadata/telemetry that supports the players. 

Generic metadata required to support monitoring 
data: 

▪ Additional sensory applications metadata 
to support monitoring capabilities: Status 
(up or down), start time, healthcare or non-
healthcare related, etc. 

▪ Additional interactive applications 
metadata to support monitoring 
capabilities: Start and end times of the 
sessions, type of interactive application 
use (video, audio, video +audio), number of 
sessions, etc. 

Monitoring specific metadata: To provide a 
responsive platform to different healthcare and 
non-healthcare needs, we need to capture 
different metadata from the monitoring streams. 
The data can be monitored at the aggregation 
point in the home (sensor network gateway, as 
discussed in [7]) or at the hosted service back 
office. These metadata include: 

▪ Senor monitoring data: Priority of the sensor, 
privacy level of the data (generic, provider-
specific, stakeholder, the user alone, etc.), 
urgency level of the notification (such as 
threshold crossing alarms) 

▪ Interactive services monitoring data: Session 
related (number of legs, number of streams, 
etc.), stream related (QoE measures, 
transcriptions, metadata, etc.) 

Connectivity related data 

Connectivity focuses on providing a highly 
available service platform with five 9s reliability. 
These measures are very important to support 
highly emotional and sensitive subjects of 
healthcare and elderly care. In addition, providing 
ease of configuration (zero-touch configuration) is 

Figure 5 T4H monitoring services 
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essential for T4H adoption. The reliability is 
measured reliability of the devices, 
connections, and the platform. The 
availability of the end-to-end services is the 
uptime and Service Level Agreement (SLA) 
guarantees for these time-sensitive T4H 
services. Also, due to the number of devices 
and solutions that will be integrated with 
the T4H services, we include the ease of 
configuration as part of connectivity. 

Generic metadata required for connectivity 
data: 

▪ Additional sensor metadata to 
support connectivity services: 
Sensor uptime, sensor loss of 
connectivity, sensor reliability 

Connectivity-specific metadata: Providing a 
reliable platform to demonstrate the capabilities 
of T4H services as a differentiator is essential for 
cable operators to enter this market. These 
metrics depend on both the device and the 
platform's reliability and availability. 

▪ Reliability data: Device reliability metrics, 
service reliability metrics 

▪ Availability data: User device uptime 
(primary connection, secondary 
connection), server uptime, percentage 
availability, service availability 

▪ Zero-touch configuration assessment: 
Number of service calls during installation, 
failed self-installs, in-home installation 
percentage, and average installation 
duration per service offering 

▪ Other connectivity data: Availability SLA 
adherence 

Accountability related data 

The accountability of the T4H environment is used 
to evaluate the Quality of Care provided by the 
service providers and platform providers. These 
assess the improvement, the timely notifications 
that can be provided by the platform, and the 
billability of the services offered by the platform 

(and hence the provider). In this hyper-
competitive and very expensive T4H environment, 
demonstrating the value of the service is a critical 
differentiator. Also, the healthcare industry is 
moving towards a pay-per-performance model, 
which constantly checks on the accountability of 
the providers. Hence cable operators need to 
showcase how they can provide a platform to 
assist providers with their accountability goals 
(such as improving notifications to different 
stakeholders). Providing corroborative 
information to bill appropriately is an essential 
service that cable operator T4H should offer to 
make their solutions attractive. 

Generic metadata to support accountability data: 

▪ Analytical platform metadata: Efficacy of 
the algorithms (problem resolutions rate), 
speed of analysis 

▪ Notification infrastructure metadata: 
Notification statistics, notifications per 
type of problem 

Accountability specific metadata: 

▪ Quality of care data: Time to resolve the 
issue, condition improvement, reduce the 
number of missed appointments, cost 
reduction (for user, stakeholder, provider) 

Figure 6 Using metadata to solve T4H analytical problems 
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▪ Notifications related data: Response time 
(average, peak, minimum), per problem, 
per provider,  

▪ Billability related data: Session context 
(duration, reason, parties involved, 
provider information, etc.), stream 
context (devices, device 
performance, potential 
transcription, additional notes) 

▪ Other related data: Other 
stakeholder accountability, a payor 
accountability measure 

Interaction of metadata with the 
analytics framework 

The topic of metadata is not complete 
without understanding how the data is 
used. In [7], we explain the end-to-end 
T4H architecture including the analytical 
platform, as shown in Figure 6. The four 
categories of data, as discussed in the 
previous sections, are stored and used in 
the problem-solving analytical platform. 
The analytical platform provides the 
interface to different metrics as discussed in the 
previous sections and assists in providing timely 
notifications to the stakeholders. These analytical 
functions that are presented in Figure 6 can be 
centralized or distributed in or closer to the home 
for availability purposes. These discussions are not 
in the scope of this paper. 

As presented in Figure 7, many of the analytical 
components relevant for the T4H solutions are 
already developed for the current Cable operator 
solutions. As provided in the comments section, 
these solutions need to be extended for the T4H 
requirements. Also note that the performance of 
the platform, which is currently tuned for the 
network device level needs to be scaled to per-
stream level information gathering. The current 
Telecom solution data security and privacy 
constructs shall be validated against the needs of 
T4H needs. Although the responsiveness of the 
current solutions is good for the Telecom needs, 
using this platform for the time-critical and highly 

responsive T4H solutions calls for a fresh look at 
the data architectures. Further analysis on these 
architectural constructs will be conducted in the 
SCTE working groups [5][6]. 

 

Conclusion and next steps 

In this paper, we have highlighted the 
transformations taking place in healthcare 
delivery and some of the challenges they pose. We 
have described the different needs of the various 
stakeholders and how they can be met with 
additional data and analytics. These needs include 
metrics to assess the quality of experience; 
monitoring applications; reliable, highly available, 
and easily configurable connectivity services; and 
notification and billing accountability systems. 
Many of these data sources and services already 
exist and simply need to be exposed to authorized 
third parties. In other instances, new 
infrastructure and standards are needed. 

Cable operators have a unique opportunity to play 
a foundational role in the transformations taking 
place in the healthcare industry. We can take the 
lead in establishing standards for data transit, 
storage, access, security, and analysis. We can 

Figure 7 Understanding the gaps in the end-to-end analytical 
platform 
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assemble a coalition of device manufacturers, 
inter-industry partners, and healthcare providers 
to ensure wide adoption. Regardless of what cable 
operators choose to do, these changes are coming 
to healthcare. By capitalizing on this opportunity 
cable operators can design a suite of new 
products to keep them relevant into the future. 
Failure to capitalize ensures that over-the-top 
solutions will emerge and eventually render them 
a dumb pipe. 
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What is the problem? Key Takeaways 

In this thought snippet, we advise the following to make 
the operators access transformation a success. 

▪ Collaborate with product, finance, engineering 
and operations in your access planning 

▪ Plan for targeted deployments from the start 

▪ Keep the long term vision in creating short term 
plans to avoid regrettable investments 

▪ Take APJ-Enterprise assistance to create your 
transformation plans in minutes not in months 

Key words: Collaborative access planning, CxO, product, 
finance, operations, technology, regrettable investments 

What do I need to consider in planning 
my access transformations? Whom 
should I involve in this effort and why? 

Collaboratively developing access transformation plan 

Sudheer Dharanikota (First Principles Innovations) 

To TOC 
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Why the focus on access planning? 

Telecommunications networks are going through 
major transformations to meet insatiable 
bandwidth demand growth. The cable operators 
are marching towards 10G capable HFC solutions, 
the fiber operators are rolling different PON 
solutions, and other targeted access solutions are 
evolving (such as Fixed Wireless and Low Orbit 
Satellite). In addition to the exponential demand 
growth, the competition amongst these operators 
is rampant, and the changing bandwidth needs 
are encouraging the FCC to redefine the basic 
definition of broadband. This is causing a perfect 
storm of a spending spree in the Telecom 
networks. 

Typically, telecom industry spends ~20% of its 
annual revenue on network upgrades. That is if the 
operator’s yearly revenue is $10B, they spend up to 
$1B every year on their infrastructure upgrades. 
Out of this $1B, 80 – 90% of the spend will be in the 
access network. Hence the access network 
investments are the 
single most dominating 
cost in the Telecom 
industry! 

Now you know why the 
Telecom operators CxO, 
product, finance, 
technology, and 
operations teams are all 
interested in the access 
transformation planning. 
Refer to Figure 1 for a brief 
introduction on how 
different teams in the 
Telecom industry benefit 
in collaborating to plan 
for this most important 
asset - the access 
network. 

What to consider in 
this collaboration? 

Our team assisted with 
dozens of access 
transformation plans. 

With this background, we want to summarize why 
collaboration across the organizations is essential 
to success in transformation planning. We use 
Figure 2 to provide some of the insights into the 
changing landscape of access planning. Note that 
the costs and capacities used in the figure are 
directionally correct, but not exactly what you 
may observe. The figure provides the consumer 
demand (growing at 50% YOY) versus supply 
provided through HFC and PON upgrades, note 
that the upgrade divergence is considered when 
the operator wants to move to D3.1 versus going 
to FTTH. The figure also provides typical per sub 
costs. Here are key observations: 

▪ The life span of your favorite options is 
shrinking: Note that, as shown in Figure 2, 
if not carefully planned the number of 
upgrades and frequency of them will 
increase significantly. The technology 
team and hence the operations team will 
constantly be on their toes. 

Figure 1 Goals of different stakeholders on access network planning 
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▪ Kicking the can down the road can be 
expensive: As shown in the figure, if the 
supply curve is closely following the 
demand curve, a slight mishap/risk in the 
plan can create a congested network and 
hence potential loss of customers. This is a 
nightmare for the finance and ops teams. 

▪ Make your transformation decisions wisely 
- You are not alone: It is essential to keep a 
close eye on the competition, with so many 
broadband providers, not having additional 
capacity more than the demand can create 
significant risk if the competitor wants to 
turn up the heat. This is a nightmare 
situation for the product team. 

Recommendation for a successful plan 

So, what are our recommendations for managing 
such a complex transformation planning exercise? 

▪ Keep a 3600 planning perspective. Keep 
the technology (to understand technical 
choices), the finance (to keep within 
budgetary constraints), the operations (to 
give realistic execution capabilities), and 
the product (from competitive roadmap 
definition) teams involved in a 
collaborative access strategy definition.  

▪ Develop targeted deployment practices. 
Budgetary, operational, and deployment 
constraints, combined with the ever-
changing competitive landscape will force 
you to make prioritization choices. So, 
build your plans for targeted needs. 

▪ Evaluate long-term planning implications 
before making short-term decisions. In this 
excitement of keeping all the parties 
engaged and building targeted plans, do 
not forget to avoid or reduce the 
regrettable investments. Make your short-
term decision with a long-term vision. 

How can we do this across the 
enterprise? 

Proper access transformation planning, 
considering all the above-mentioned dimensions 
are essential for the success of any Telecom 
company. You can take the help of our APJ-
Enterprise planning toolset to assist you. Reach us 
at contact@fpinno.com or 1-833-FPI-JIBE.  

Figure 2 Typical upgrade options to meet the customer demand needs and their cumulative costs 

mailto:contact@fpinno.com


Page 54  |  © Duke Tech solutions, Inc. Proprietarych Solutions Iary 

What is the problem? Key Takeaways 

1- Rural service providers may not be able to leverage 
the full potential of 5G technology. Some operators with 
may find the cost structure of 4G/LTE more attractive 
albeit lower performance than 5G. 

2- Rural service providers need to carefully define their 
objectives to optimize the best cost-performance 
trade-off for their deployment scenario. 

3- Equipment vendors have an opportunity to develop 
5G solutions catering specifically for rural areas given 
that most existing solutions target urban areas for 
capacity. 

Key words: 5G, rural connectivity, digital divide 

How effective is 5G in providing 
wireless services in rural areas and 
what are the performance tradeoffs 
given the plethora of features in 5G 
equipment? 

Can 5G bridge the urban-rural digital divide? 

Frank Rayal (Xona Partners) 

To TOC 
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Key Takeaways 

1- 5G equipment comes in a large variety of 
features and options to address different 
deployment scenarios – more so than any 
previous cellular technology. Rural service 
providers need to carefully define their 
objectives and assess the available options 
to decide on the best cost-performance 
trade-off for their deployment scenario.  

2- Rural service providers may not be able to 
leverage the full potential of 5G 
technology. Some rural operators, 
especially those with small spectrum 
holding, may find 4G/LTE offering an 
attractive cost structure albeit at a lower 
performance than 5G.  

3- Incumbent service providers have a 
decisive edge in deploying 5G in rural areas 
because they own spectrum in sub 2 GHz 
bands. This is important for two reasons: a. 
The sub 2 GHz spectrum when used for LTE 
serves as a base to quickly roll out 5G in the 
mid-band spectrum (e.g., 3.5 GHz); and b. 
The sub 2 GHz spectrum could be used to 
increase the coverage of 5G which is 
severely limited in the uplink in contrast 
with the downlink. 

4- Equipment vendors have an opportunity to 
develop special 5G solutions for rural areas. 
To date, the focus of 5G has been on urban 
areas with solutions that provide a capacity 
layer for broadband mobility applications. 
The equipment market for rural 5G 
products is yet to develop – provided 
vendors see a business case in it. 

Overview 

5G technology brings a new hope to bridge the 
digital divide between urban and rural areas. This 
has been the case with every cellular technology 
which raises the question of how and why 5G is 
different. This paper is a partial summary of a 
study to evaluate the techno-economic 
characteristics of 5G networks in rural areas. Here, 

we focus on distilling the consequences of key 5G 
technical characteristics on rural markets, while 
leaving the economic aspect to a future 
publication. 

5G: What’s Different 

5G features a flexible architecture designed to 
enable different deployment scenarios and use 
cases. The leading use case today is the urban area 
capacity layer where operators are in process of 
deploying 5G radios in the mid-band spectrum (2.5 
GHz and 3.5 GHz). Rural applications of 5G have 
attracted the interest of governments and the 
public. The headline advertisements of gigabits 
per second (Gbps) speed are very attractive. To 
achieve Gbps speeds, 5G relies on three pillars: 

1. Wide spectrum allocations. 5G takes 
advantage of large spectrum allocations in 
the mid-band spectrum to operate in a 100 
MHz channel bandwidth. This amount of 
spectrum is not available below 2 GHz. 
Moreover, the operation in the mid-band 
spectrum is based on time division duplex 
(TDD) mode as opposed to frequency 
division duplex (FDD) mode in low 
spectrum bands. TDD allows higher 
downlink traffic (from the base station to 
subscriber) ratio than uplink traffic (from 
user to base station) (Figure 2).  

2. Massive antenna systems. MIMO antenna 
systems which were developed in the mid-
to-late 1990s came into maturity in 4G 
technology. While 2 or 4 transmit/receive 
antennas are common in 4G, 5G extends 
this to 64 transmit/receive antennas 
(Figure ). Moreover, 5G combines MIMO 
technology with beamforming to further 
enhance performance in urban areas with 
tall buildings where horizontal and vertical 
beamforming provide additional gain.  

Massive MIMO benefits from RF signal 
scattering to increase capacity. Urban 
areas provide a rich scattering 
environment from buildings and other 
structures. Additionally, these antenna 
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systems reduce interference, especially 
when combined with beamforming.  

Figure 1 MIMO Antenna systems in 5G 

3. Modulation and coding: 5G further 
enhance the channel coding and error 
correction schemes to improve 
communication in the presence of 
interference or at long range.  

 

 

Figure 2 Peak throughput for 100 MHz carrier in 
3.5 GHz with 75:25 traffic ratio; 4-layer MIMO in 

downlink and 2-layer MIMO in uplink 

As a result, 5G offers a wide range of options – 
number and type of antennas, operating bands, 
and modes, power settings, etc. The viability of 
these options will depend on the deployment 
scenario, the type of service provider, and the 

frequency spectrum among other factors. We 
highlight some examples in this paper.  

 

Note that 5G 
provides many 
other differences 
from prior 
technologies for 
both the radio 
access and the 
core network. 

However, we limit the discussion here to the most 
pertinent aspects for rural coverage. 

Rural vs. Urban Deployments 

5G could be used for mobile or fixed wireless 
access services. In a rural context, mobile network 
operators, as well as fixed wireless access or 

wireless Internet service providers, 
could leverage 5G. We highlight this 
distinction because different types 
of service providers will have 
different financial, operational, and 
technical capabilities. 5G was 
designed for the mobile network 
operators, although other classes of 
service providers can leverage 5G.  

In rural areas, service providers, 
irrespective of the type, desire wide 
area coverage to efficiently 
amortize capital and operational 
costs. This contrasts with 
deployments in urban areas where 
capacity is prized foremost. The 
different objectives lead to different 

requirements and economics for the two areas. 

5G System Options in Rural Areas 

The open landscape of rural areas reduces RF 
scattering and nullifies the capacity gain of 
massive MIMO 64T64R and 32T32R antenna 
systems. In open areas, the capacity gain of these 
systems is reduced to that similar to low-order 
MIMO systems such as 4T4R, or even 2T2R. This 
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led different parties to suggest deploying only 
low-order 4T4R/2T2R MIMO systems in rural 
areas, or perhaps 8T/8R which offers limited 
beamforming capability. However, high-order 
MIMO systems still provide system gain from 
beamforming that works to extend range above 
that for low-order MIMO systems (Figure 3). Rural 
service providers would therefore need to 
carefully consider the tradeoffs in selecting 5G 
equipment. This includes Open RAN solutions, 
some of which target rural markets2.  

Figure 3 Range 
performance for 
different 5GNR 
antenna 
configurations. 
While 64T64R 
shows the longest 
range because of 
the combining 
effect of the 
antenna array, it 
would provide 
little to no 
capacity benefit in 
open rural areas. 

 

The plethora of 
antenna systems 
available in 5G 
highlights the focus of the telecom industry on 
serving urban areas. As mentioned above, MIMO 
technologies benefit from high RF scattering 
present in urban settings. In contrast, rural areas 
benefit from beamforming technologies more 
than they do from MIMO because of the low RF 
signal scattering in rural areas. We find [almost] no 
5G solutions that optimize the system architecture 
for rural environments. This is potentially an area 
that vendors can address in the future, just as 

 
 Our analysis of the evolution of Open RAN 
systems based on O-RAN Alliance-specified 
interfaces point to different trade-offs that affects 
the proliferation of 5G Open RAN solutions in rural 

some vendors adapted LTE for rural markets. In 
LTE, some vendors chose to integrate complete 
site solutions, including backhaul and ancillaries, 
to optimize the cost structure (e.g. Huawei), while 
vendors opted to strip LTE of its mobility features 
(typically smaller companies)3.  

 

 

 

The Spectrum Factor 

The mid-band 3.5 GHz spectrum is the most 
popular band for 5G deployments where it is 
possible to assign a large bandwidth allocation, 
e.g., a single 5GNR carrier of 100 MHz. The 
relatively short wavelength of the mid-band 
spectrum (order of 10 cm) makes it physically 
practical to deploy massive MIMO antenna 

markets – a topic that we leave for another 
publication. 
3 For the most part, rural WISPs rely on variation on 
Wi-Fi or proprietary solutions that offer lower cost 
points than LTE.  
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systems while keeping the size of antennas 
manageable (e.g. a panel of about 1 m x 0.5 m).  

The Mid-band spectrum typically operates in TDD 
access mode. This makes it practical to implement 
massive MIMO and beamforming technologies 
because of downlink-uplink channel reciprocity. 
The same argument could be reversed for the low 
band spectrum where it is impractical to deploy 
massive MIMO systems.  

5G in the mid-band spectrum has several 
weaknesses that become apparent in rural 
settings. These shortcomings include:  

Short-range: It is well understood that mid-band 
frequencies such as 3.5 GHz have a shorter range 
than low-frequency spectrum (Figure 4) and are 
less capable of penetrating foliage or other types 
of materials. 

 

 

Figure 4 
Range 

comparison 
between 
2x10 MHz 

carrier in 700 
MHz and 20 
MHz 5GNR 

carrier in 3.5 
GHz. Both 

are based on 
the 4Tx4Rx 

antenna 
system 

 

Link 
imbalance: 5G suffers from a large path imbalance 
where the uplink system gain is between 16 – 22 
dB less than the downlink system gain. To 
illustrate the magnitude of this difference, a 16 dB 
difference would increase the coverage range by 
2.6x. This shortfall limits the operating range of 5G 
networks in rural areas where coverage is highly 
prized.  

Part of the reason for the path imbalance is the 
scalability of base station antennas that leads to 
high output power in contrast with the limited 
number of antennas and output power of user 
devices. To overcome this challenge, operators 
could combine a low-band uplink signal, such as 
1800 MHz. But doing so is only possible for mobile 
network operators and service providers with 
different spectrum holdings. Wireless ISPs and 
small rural service providers who lack a low-band 
spectrum would need to build more 5G cell sites, 
which makes it economically challenging. 

Power Requirements 

5G equipment consumes a lot of power! A first-
generation single carrier 64T64R massive MIMO 
radio with 200 W RF output power consumers 
around 1,400 W in normal operation. This 
corresponds to 14% power efficiency. An urban site 
would use 3 such radios for a total of 4,200 W. 
Newer generation radios with more advanced 

electronics improve upon this performance. 
However, the power efficiency remains in the 
range between 20%-30%.  

While lower MIMO-order radios are sufficient for 
rural areas, as discussed above, the power 
consumption could still be between 200 – 800 W 
per radio, leading to site power requirements 
between 800 – 2600 W. This is the price to pay for 
capacity which comes from wide bandwidth 
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spectrum allocations: power consumption scales 
with the bandwidth4.  

Power requirements lead to additional costs for 
backup batteries and/or diesel generators that 
smooth out grid power interruptions. 5G will 
require more backup power to maintain the same 
service level agreement. Green energy solutions 
such as solar panels which are an option where 
power consumption is relatively low – e.g., order 
of a few hundred Watts – quickly become unviable 
for wide-bandwidth 5G sites. 

Core Network Considerations 

5G is deployed in stages starting with a radio 
overlay on top of 4G networks. In this first stage, it 
will be necessary for the operator to have an 
existing LTE core network. In the second stage of 
5G deployments, a standalone 5G core enables 
new features and services. The type of core 
network is a topic that’s best left for a future 
publication. Here, we’d like to note that 
virtualization of the core network helps to lower 
the cost of 5G rural deployments. Virtualization 
allows ‘low-end’ scalability where it’s economical 
for the core network to support a relatively small 
number of subscribers. This helps rural and small 
operators improve the economic viability of the 
deployment.  

Virtualization also enables new business models 
such as core network as a service. Moreover, the 
architecture of the 5G core supports control and 
user plane separation and network slicing which 
would help service providers leverage their core 
network infrastructure to serve rural areas with 
fixed access 5G service.  

 

Transport Network Considerations 

The transport network connecting 5G rural cell 
sites to the core network is a critical cost item. It 

 
4 The US power density limit for C-band spectrum 
in rural areas is 3280 Watts/MHz for equivalent 
isotopically radiated power (EIRP) per sector. 

often represents the foremost challenge in 
meeting the business case for rural and remote 
area service. This topic deserves more coverage 
than we can say in this paper. However, we note 
that the cost of transport increases with 
bandwidth requirements. Fiber is often not 
available in rural areas, and microwave becomes 
the only option. Supporting Gbps throughput is 
possible with more wireless bandwidth, which in 
turn shrinks the range of wireless backhaul links. 
This could translate into more hops and higher 
costs.  

Device Considerations 

5G devices come at a price premium in 
comparison with LTE since they incorporate the 
latest system-on-chip (SoC) solutions. This applies 
to all types of devices, including those for mobile 
and fixed wireless access. As volume ramps up, 
price is expected to decline in the future. We 
would also expect more variety and types of 
devices to come to market catering to different 
types of deployment scenarios. For instance, 
typical devices are Class 3 with a 0.2 W power 
limit. Class 3 devices increase the limit to 0.4 W to 
provide greater coverage in select frequency 
bands including 2.5 GHz and 3.5 GHz.  

Comparing 5G with LTE 

The advantage of 5G over LTE depends on the 
operating spectrum. In the sub 2 GHz bands, 5G 
provides a marginal improvement in spectral 
efficiency for 2T2R and 4T4R antennas. However, 
it is in the mid-band spectrum where 5G 
differentiates itself from LTE, primarily based on 
massive MIMO and large carrier bandwidth (100 
MHz for 5G vs. 20 MHz for LTE). But even here, one 
needs to carefully consider 5G advantages in the 
context of rural deployments. For instance, we 
have seen that massive MIMO technology has 
little capacity benefit in open and rural areas. 
Moreover, for rural service providers with small 
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spectrum allocations such as 20 or 40 MHz, the 
performance improvement of 5G over LTE 
diminishes further5 (Figure 5). This scenario applies 
to the CBRS band in the US where, today, most 
CBRS equipment is based on LTE. We need to wait 
and see how quickly CBRS 5G equipment will 
come to market and proliferate.  

Figure 5 5G versus LTE peak throughput for a TDD 

20 MHz channel, 4Tx4Rx MIMO, 75:25 traffic ratio. 
Both cases use 256 QAM in the downlink and 

64QAM in the uplink. Uplink LTE has 1 MIMO layer 
while uplink 5G has 2 MIMO layers. 

Integrating LEO Satellites and HAPS 

The integration of low earth orbit (LEO) satellites 
and High Altitude Platform Systems (HAPS) into 
5G networks is an important development for the 
coverage of rural areas. LEO satellites are 
becoming an option in certain regions of the world 
led by SpaceX Starlink. However, Starlink targets 
fixed wireless access services with a dedicated 
user terminal. Other constellations are targeting 
users with mobile terminals such as AST 
SpaceMobile, Lynk, and a few others, all of which 

 
5 In comparing 5G with LTE, one needs to consider 
the practical versus the theoretical. The practical 
side is what is available on the market and what 
can come to market in a reasonable timeframe. 

are yet to launch commercial service. High 
Altitude Platform Systems (HAPS) received a 
setback after Google Loon terminated its activities 
due to high costs. We can anticipate that the next 
generation of LEO satellites and HAPs to integrate 
better into terrestrial wireless networks. There are 
few technical barriers to achieving this, with the 
highest barriers being the commercial aspects.   

Conclusions 

5G is unique in comparison to 
earlier cellular generations in 
that it offers a wide range of 
options that cater to different 
deployment scenarios. This 
raises the needs for service 
providers to carefully consider 
their deployment objectives 
to select the appropriate 
solutions to optimize the cost-
performance trade-off. 

As it stands today, the focus of 
5G has been on providing a 
capacity layer for urban areas. 
While 5G has the features and 
options to serve rural areas, 

solutions targeting rural markets remain limited in 
availability. This presents an opportunity for 
vendors to offer differentiated solutions to help 
bridge the urban-rural digital divide. 

 

 

  

The theoretical part is what the 3GPP standards 
define: possible, but not necessarily 
implementable for various considerations! 
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Changing landscape of Customer Premise Networks 
with IoT 

Rajesh Abbi (DTS) 

What is the problem? Key Takeaways 

▪ Premise networks have been evolving 

▪ Emergence of IoT in the premise is driving many 
changes 

▪ What are some of these changes? 

▪ What is the cable industry doing to prepare for 
these changes? 

 

Key words: IoT, Standards, Smart Homes 

Customer premise networks have 
been evolving since the early days of 
POTS (Plain Old Telephone Service).   

Introduction of new services like Cable 
TV, Broadband and later VoIP, have 
driven numerous changes in the 
premise networking requirements.  It 
is therefore no surprise that with the 
emergence of a vast array of new IoT 
applications, the premise networking 
requirements will change yet again. 

To TOC 
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Background 

Customer premise networks have been evolving 
since the early days of POTS (Plain Old Telephone 
Service).  The introduction of new services like 
Cable TV, Broadband, and later VoIP, has driven 
numerous changes in the premise networking 
requirements.  It is, therefore, no surprise that 
with the emergence of a vast array of new IoT 
applications, the premise networking 
requirements will change yet again. 

To better understand these changes in the 
Premise Networks as well as plan for them in 
advance, the SCTE has launched a new initiative 
under its IoT Working Group called the Wiring 
Closet drafting group.  This is a cross-functional 
team comprising of members from the IoT, Smart 
Cities, Telecom for Health, and Aging-in-place 
working groups.  The expectation is to gather and 
consolidate Premise Networking requirements 
from all these various IoT applications and make 
some recommendations for future premise 
networks. 

Evolution of Premise Networks 

Premise Networks have evolved since the early 
days of telecom.  Staring with basic POTS (Plain 
Old Telephone Service) which needed telephone 

wiring to be 
installed at the 
premise.  All 
that was 
needed was a 
junction box 
outside the 
premise where 

the telephone cable from the phone company was 
brought in, along with 
another cable to where 
the telephone handset 
was located. 

As the needs grew, this 
expanded to multiple 
telephone sets in different 
rooms as well as needs for 
multiple lines for voice 

and Fax services.  There was already a need to 
manage all this wiring.  This was done in a small 
Wiring Closet from where all the wiring in the 
premise was distributed.  Introduction of Cable TV 
services brought in new needs for coaxial cable 
distribution.  This was already starting to get 
complicated with larger homes requiring 
extensive wiring – and even need for powered 
amplifiers to distribute the signal.  The needs in 
offices and commercial establishments were so 
extensive that they needed a dedicated room to 
house all the equipment and wiring infrastructure. 

As old buildings were hard to retrofit with all the 
evolving wiring distribution and powering needs, 
the building industry started putting in some basic 
telecom infrastructure in new building designs 
from the start.  While this made things a lot easier, 
there were plenty of other challenges.  Each 
builder did things differently.  There were no 
standards, and significant complications arose in 
Multi-Dwelling Units (MDU) where multiple 
occupants managed their networks.  

The next phase of evolution began with the 
introduction of 
high-speed internet 
services like DSL 
and HFC.  This 
introduced need for 
Ethernet cabling in 
homes.  Further 
evolution of 
broadband services 
brought WiFi 
support with ever-increasing speed requirements.  
Also, the need for whole-home WiFi added 
additional requirements throughout the home. 

Introduction of 
IoT Services 

The advent of 
new IoT services 
has dramatically 
changed the 
needs of the 
premise network.  
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Now there are no longer just a handful of devices 
needing connectivity.  The whole building can be 
teeming with “smart” devices needing to be 

connected.  
IoT has also 
let loose a 
whole host 
of new technologies and applications – all vying 
for consumer attention.  In our summer 2021 
magazine, I had written about the plethora of new 
technologies and protocols being introduced for 
IoT.  These include WiFi, Bluetooth, Zigbee, Z-
Wave, LoRa, Thread, and many others.  These have 
created a lot of confusion for customers, and that 
has challenged the deployment of many products 
due to compatibility and interoperability 
problems.  In the same article, I also wrote about 
the recent initiative by several vendors and service 
providers to consolidate the technologies and 
standards and enable interoperability under the 
name project Matter.  

In addition to the new technologies and protocols, 
IoT has also enabled a broad range of new services 
that have varying needs in the customer premise.  
Some of the new services include video 
monitoring, pet monitoring, and home 
automation (thermostat, locks, etc.).  There are 
also new specialized services including Home 
Health, Telemedicine, Elder Care, Aging-in-place, 
Smart Cities/Communities, etc.  All these new 
services place additional requirements on the 
promised network. 

Let’s look at some of these new needs next. 

Needs of Emerging IoT Services 

As noted above, a broad range of new IoT services 
is emerging in the premise.   

The widespread availability of broadband services 
has enabled video monitoring services for home 
security as well as pet monitoring.  A broad range 
of indoor and outdoor cameras are available for 
this.  Cameras can use wired (ethernet) or wireless 
(WiFi) backhaul.  Multiple cameras may be located 
throughout the premise – including outdoors.  This 
places special requirements on the premise 
network to support network connection and 
power feeds at various locations in the premises. 

Further evolution of IoT services in the premises 
led to building automation services like 
door/window sensors, automatic locks, smart 
lighting, thermostat, and water monitoring and 
control.  Most of these services rely on a variety of 
IoT communication protocols including Z-wave, 
Zigbee, BLE, and Thread as discussed earlier.  
There is typically a gateway device located on the 
premise that connects all these devices to the 
internet. 

Some more recent 
services that are 
emerging include pet 
monitoring, aging-in-
place, telehealth, and 
smart neighborhoods.  
Some of these services 
are extending the IoT 
services beyond the 
premise itself.  These require longer-range 
communication technologies such as LoRA WAN.  

What should MSO’s do about this? 

As noted above, a broad range of new IoT services 
is emerging in the premise.  MSO’s find 
themselves amid all these changes.  They can 
choose to stay on the sidelines and let other 
players take the lead.  Unfortunately, this will 
relegate them to the role of just a connectivity 
provider.  On the other hand, MSO’s can leverage 
their central role in the premise network and build 
on that capability to offer a rich set of value-added 
products and services that can offer long-term 
revenue opportunities. 
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The SCTE is exploring these specific options in the 
IoT working group.  If you are interested in 
learning more about this topic or would like to 
contribute your ideas – join us in the IoT Wiring 
Closet working group at the SCTE. 

Reference material 

[1] EC&M - Telecom for Electricians, available 
here 

[2] Communications wiring for today’s homes 
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available here 
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[4] What matters about Matter, the new 
smart-home standard – The Verge, 
available here 

[5] Matter – Connectivity Standards Alliance, 
available here 

[6] SCTE – IoT Working Group, available here 

[7] LoRa and LoRaWAN: How the Technology 
Helps Smart Cities – StateTech, available 
here 

[8] The Cable Industry Is Bringing Telehealth 
Services To Life! – SCTE, available here 

[9] SCTE•ISBE Live Learning Webinar Series: 
Smart Pipes, Smarter Cities, available here 

[10] Technologies and Architectures of IoT, Part 
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