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Welcome to Cost vs Revenue Center Discussions 
Welcome to our 2020 winter magazine. Let us know how you like our 
magazine’s new look and feel. 

This edition of the magazine has a special place in our hearts. Our 
team, for the last 25+ years, as product leaders, standards 
contributors and consultants, has been assisting with access 
transformations. The articles in this magazine summarize many of our 
lessons learned. We have assisted and managed many engineering 
and product organizations throughout our career. The issues related 
to cost and revenue center are daily concerns of any company, but 
especially in the Cable sector these are at the forefront right now. 
Hope we make a case for this and showcase how to solve some of 
these transformational problems. 

Our strategy team starts the magazine with a discussion on the cost 
versus the revenue center yin and yang in the context of cable 
operators. Rest of the magazine is broken into two parts that are 
related to the cost center discussions (with an access network focus) 
and the revenue center discussions (with a healthcare opportunity 
focus). Many of these documents are presented in different reputable 
Telecom magazines. Please also pay attention to the abundance of 
references provided in each article. 

In the cost center section, we highlight why the Total Cost of 
Ownership view is essential for selecting long-term access 
transformation strategies. The next article compares different access 
networks from their operational expenses point of view. The cable 
operators are venturing into Fixed Wireless opportunities, which is 
analyzed from performance and financial points of view as compared 
to FTTH. 

In the revenue center section, we analyze the Healthcare 
opportunities from the Telecom operator point of view. These articles 
include the analysis of the Telehealth vendor space, why Telehealth 
and Aging in place are the best suited option for operators. 

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 
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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Cable operator Cost center versus 
revenue center discussions 
By DTS strategy team 

 

Why is this topic relevant now? 

Cable operators are going through major transformation from 
different angles 

A. Access network transformation to meet the exponential 
demand growth (from investment and organizational 
viewpoints) 

B. Deploy 10 G capable networks to deter competition, and 
C. Develop revenue generating verticals (such as healthcare as 

discussed here) to counter losing triple play revenue 

These transformation challenges are impacting all their internal 
organizations – especially their cost and revenue centers (Refer to 
the insert “What are Cost and Revenue Centers?” for basics). 

The yin and yang between cost and revenue centers 

Impact of transformation needs from A, B, highlighted from 
previous section, are driving C. A, B are the responsibilities of the 
cost center, where as C is the responsibility of the revenue center. 
Cable operators invest, on an average, ~20% of their revenue on 
network upgrades (CapEx) [1], [2]. This ratio of CapEx to Revenue is 
called Capital Intensity Ratio (CIR). Note that CIR does not include 
the OpEx needs of the cost center. We recommend using Total Cost 
of Ownership (TCO) as opposed to pure CapEx alone in the overall 
cost center analysis.  

Here are few options an operator can use to maintain the upgrade 
investment and the targeted revenue levels: 

▪ Do nothing (Cost and Revenue Center): One option is, even 
though we do realize that this is not reasonable, not doing any 
upgrades to maintain the same CIR levels (assuming revenue is 
not changing). But since the customer bandwidth demand is 
growing, assuming the revenue levels are staying at the same 
rate, the customer Quality of Experience will suffer. Customer 
dissatisfaction will lead to take rate reduction, which in turn 
reduces the revenue and the bandwidth demand needs. This 
becomes a self-fulfilling prophecy of downward spiral. We know 
that this is not a sustainable strategy. 

▪ Deploy linear and non-linear access upgrade solutions (Cost 
Center): Cable operators have many linear and non-linear 
options (Refer to the insert “Access Options Discussion”) at their 

What are Cost and Revenue Centers? 

Cost Center: A cost center is an 
organization that is responsible for 
the cost only. These costs include 
both the capital expenditures 
(CapEx) and the operational 
expenditures (OpEx). The manager 
of a cost center is incentivized to 
reduce the costs. In a Cable 
company such organizations include 
engineering (OSP, ISP, Metro etc.) 
and operations (Field Services, Care 
etc.) teams. 

Revenue Center: A revenue center is 
an organization that is responsible 
for the revenue only. They focus on 
the sales and sales related costs. 
Note that they are not responsible 
for the end to end costs. The 
manager of a revenue center is 
incentivized to increase the topline 
(revenue). In a Cable company such 
organizations include product 
(broadband, wireless, enterprise 
etc.) and sales (MDU, residential, 
enterprise etc.) teams. 

Back to TOC 
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disposal to meet the exponential demand growth. One needs to 
weigh in multiple stakeholder (such as product, finance, 
technology and operations) needs [3]. In doing so, do keep in 
mind to develop a long-term access plan to avoid regrettable 
investments [2].  

▪ Keep on improving the maintenance of the network to contain 
the cost from operational expenses (Cost Center): Keep in mind 
that CapEx is only one part of the equation. Once network 
options get deployed, they hardly come out       This increases 
yearly OpEx spent on the network. One needs to be careful in 
evaluating both the CapEx and OpEx as a combined TCO 
analysis. These operational complexities need to be subverted 
by unifying the architectures through options such as DAA, PNM 
and automation. 

▪ Develop next generation revenue opportunities to increase the 
topline (Revenue center): If Telecom operators are at a 20% 
capital intensity ratio, and if costs are exponential then topline 
should grow at a minimum at the same rate. The problem is that 
the triple play is becoming a single high speed internet pricing 
game, hence the operators must look into different ways of 
monetizing the bandwidth pipe they offer, This is leading for 
operators to rebrand their connectivity and bandwidth for next 
generation inter-industry opportunities such as Telehealth and 
Aging in Place. These healthcare inter-industry opportunities are 
discussed extensively in this magazine. 

Recommendations 

In summary, as discussed in this magazine, we make the following 
recommendations to manage a balance between cost and revenue 
centers: 

▪ Always develop a long-term access plan before selecting your 
short term access deployment strategies, 

▪ Evaluate optimizing TCO as opposed to only CapEx or OpEx. 
Know the limitations of a cost center, costs can only be 
optimized but cannot be made zero! 

▪ Focus on the newer revenue opportunities. Be bold to transform 
your resources to manage newer verticals. 

References 
[1] Sudheer Dharanikota, Understanding the basics of 

transformation in Telecom, June 2017, DTS white paper (here) 
[2] Sudheer Dharanikota, Luc Absillis, Mark Welsko, Capital and 

Operational spend aspects in Cable Operator 10G evolution, Sept 
2020, SCTE Energy Journal (here) 

[3] Luc Absillis, A multi-trigger what-if analysis approach to network 
transformation, An FPI application note (here)

Access Options Discussion 

Linear options are the ones that 
either organically reduce the 
subscribers in a node (node 
segmentation, splits) or organically 
increase the bandwidth per service 
group (such as spectrum upgrades). 
Non-Linear options are the ones 
where drastic changes are infused 
into the network such as fiber deep 
or FTTH (significant reduction in 
subs per node) or Full duplex (non-
linear infusion of bandwidth per SG). 

Node Spits (Linear): As the demand 
grows exponentially, the number 
node splits will multiply leading to 
difficult problems as facilities 
expansion. If not handled properly 
they lead to sub-optimal solutions. 

Spectrum Option (Linear): 
Incremental spectrum upgrades 
(such as analog reclamation, adding 
additional up and downstream 
carriers) will provide temporary 
relief. These will induce constant 
upgrades in the access network. 

Fiber Deep (Non-linear): Splitting a 
500+ homes passed node into 
multiple nodes with ~50 homes 
passed can be very expensive. Also, 
it will explode the number of service 
groups in the facility (~10x) leading to 
the need for DAA architectures. 

Fiber To The Home (Non-linear): 
Taking fiber all the way to the home 
is the most expensive but highly 
rewarding (from capacity and hence 
capabilities points of view) access 
option. But this transformation has 
to be managed aggressively. 

Full Duplex (Non-linear): Infusing 10G 
symmetrical capability is rewarding 
but the upgrade of service groups, 
nodes & CPEs needs to be managed. 

https://duketechsolutions.com/understanding-the-basics-of-transformation-in-telecom/
https://duketechsolutions.com/capital-and-operational-spend-aspects-in-cable-operator-10g-evolution/
https://www.firstprinciplesinnovations.com/a-multi-trigger-what-if-analysis-approach-to-network-transformation/


  

Capital and Operational spend aspects in  

Cable Operator 10G evolution 
Republished from September 2020 SCTE Energy Journal 

Sudheer Dharanikota, Luc Absillis, Mark Welsko 

What is the problem? Key Takeaways 

Operators need to use a framework that encompasses 
technological, operational, and financial analysis over a 
long period, such as the one proposed in this paper. We 
specifically addressed Total Cost of Ownership based 
framework in this paper. We recommend operators to 
develop -  

▪ Long-term strategic plans 
▪ Different financial metrics as proposed 
▪ OpEx versus CapEx implications 
▪ Short-term decision criteria (such as powering) 

based on long term plans  

  

Key words: CapEx, OpEx, TCO, Regrettable investments 

Cable operators are racing towards 
10G capable access networks. There 
are multiple paths to reach the end 
goal, each posing different challenges. 
How to evaluate what is right for the 
operator?  

  

Back to TOC 
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Abstract 
Cable operators are heading to 10G crossroads 
with different options such as Extended Spectrum 
DOCSIS, Fiber Deep, and targeted Fiber To The 
Home. These are multi-billion-dollar strategic 
investments, both from initial capital overlay 
(CapEx) and long tail operational overlay (OpEx) 
points of view. Although making these 
investments typically depends on where you are 
with your current state of the network, one wrong 
move will result in significant regrettable 
investments over the lifetime of the network. 

In the previous papers, presented in 4Q 2019 and 
1Q 2020, we explained evaluating different 10G 
network upgrade options from an operational 
factors angle. In this paper we look at these end-
to-end costs from both the capital and the 
operational spend perspective. This total cost of 
ownership (TCO) view will reveal very interesting 
choices that a cable leader will have to make to 
deploy a sustainable network with the least 
regrettable investments. We extend the DTS OpEx 
framework to include the capital spend to create 
a comprehensive TCO framework. We evaluate 
different 10G evolution option’s challenges and 
opportunities using this framework. In the process 
we will define different TCO metrics that an 
operator may consider in making such decisions. 
This paper will make certain recommendations 
based on the current state of the operator’s access 
network. As an example, will also consider the 
TCO economics of deployment of microgrids and 
non-traditional energy sources in the outside 

plant to complement the expansion of the 
systems. 

10G access evolution 
background  
Cable operator’s access network is constantly 
evolving. As shown in Figure 1, with the recent 
initiative to offer 10G capabilities [1] cable 
operators are investing into reliable, secure, 
higher speed and lower latency access networks. 
This future access network is not a single 
technology, but a conglomeration of access and 
in-home technologies. For example, the 
technologies being evaluated are DOCSIS 3.1, 
DOCSIS 4.0, Low Latency DOCSIS, PON, Coherent 
Optics (for improved access optical network), and 
next generation WiFi (refer to [1] for details). Such 
evolution will fuel innovation for future application 
capabilities. But the transformation of access 
networks must be performed carefully with 
architectural, financial, and operational 
considerations. In this paper we evaluate the 
financial aspects in detail.  

A typical investment in the Telecom industry is 
cyclical in nature (refer to [2] for a detailed 
discussion).  The best place to observe this cyclical 
nature would be to refer one of the Telecom 
giant’s 10Ks over the last 10 years. This cyclical 
investment has three phases, as shown in Figure 2, 
that strategizes the investment both for short 
term (more for tactical reasons) and long term 
(more for transformational reasons), invests in the 
transformational core assets (network 
infrastructure) at appropriate rate, and optimizes 
the CapEx investment and other aspects, such as 
operational spend, to reap the benefits of the 
investment. On an average, the CapEx investment 
will trend up in any growing Telecom company. 
The revenue trajectory should at a minimum be 
parallel with the investment trajectory for a 
healthy company. There are many factors that 
impact the revenue growth – poor transformation 
investment that does not meet growing customer 
demands, competition from new entrants and 
incumbents, and of course the changing habits of 
the customers. A healthy Telecom company 
invests (plows back) on an average approximately 
20% of the revenue in their network, i.e., a Capital 

Figure 1 Cable Operators multi-faceted 10G initiative 
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Intensity Ratio (CapEx/Revenue) of 20%. Out of 
this 20% of the investment approximately 90% 
of the CapEx is invested in access. So, we need 
to get this access investment strategy right. 

CapEx only provides insights into onetime 
investment into network actions (greenfield 
deployments, brownfield upgrades, customer 
installations etc.). Operational spend, on the 
other hand, provides the upkeep of the network 
(and the customers) such as maintenance, 
powering, troubleshooting etc. Refer to the 
insert “CapEx versus OpEx Components” for a 
bit more detail on the differences. Note that the 
OpEx considered in this paper are only related to 
the upkeep of the access network. This does not 
include the operational overhead, operational in 
efficiencies in an organization or the operational 
spend due to non-access network elements. 

It is a common practice to perform a combined 
CapEx and OpEx, also known as Total Cost of 
Ownership (TCO), financial analysis to gain 
cohesive investment insights. Such TCO analysis is 
typically performed over multiple deployment 
years. We have seen customers using a four or six 
quarter planning for tactical deployments, three 
or five-year plan for a short-term strategic 
planning and a ten-year planning for a long-term 
strategic view. When such longer-term planning is 

being performed both the total aggregated cost 
and the net present value (NPV) will give different 
perspective of costs. An aggregate cost obviously 
gives the total investment profile, whereas the 
NPV provides information on the investment 
overlay with more emphasis to the nearer years.  

When an operator compares different long-term 
access deployment strategies, from a cost only 
point of view (note that we are not making any 
assumptions on the revenue aspects here), a 
regrettable investment can be defined as the TCO 
difference between the scenarios. Note that we 
need to consider both the aggregate TCO and TCO 
NPV to gain comprehensive insights.  

Figure 2 A Telecom operator’s transformation is cyclical with an avg. Capital Intensity Ratio of 20% 

CapEx versus OpEx Components 

Access CapEx Components: This typically includes - 
facility installations (CMTS, Optics, CIN etc.), OSP 
equipment (nodes, cabinets, OLTs, amps etc.), OSP 
construction (node splits, plant extensions, drops etc.), 
and in home deployments (installs, CPEs, STBs, 
pre/post wiring etc.) 

 Access OpEx Components: This typically includes – 
powering solutions (facility and OSP), cooling (facility), 
maintenance (across access), trouble calls (facility, OSP 
and in home), and truck rolls (facility, OSP and in home) 
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In our previous contributions we have highlighted 
end to end operational impact analysis and made 
important recommendations. These 
recommendations are summarized in the insert 
“End to End Operational Impact Analysis 
Recommendations”. As we have started 
discussing, the operational analysis gives only part 
of the solution. In this paper we extend our 
analysis to TCO. Also note that TCO analysis 
provides only the financial view of the access 
strategy. This along with the operational and 
technological feasibility need to be evaluated 
before adopting to the strategy. In a later paper 
we look at the operational and technological 
feasibility (in the context of product requirements) 
along with TCO. 

TCO scenarios 

Cable operators have many access levers to reach 
10G capabilities as summarized in Figure 3. This 
paper is not intended to be a primer on access 
technologies. If you need additional information 
on the basics of access, brownfield and greenfield 
upgrade strategies in detail we recommend you to 
refer to the white papers [5], [6], [7] respectively. 
For more discussion on the interaction between 
the access architectures and their interaction with 

the ISP and OSP options, as 
shown in Figure 3, refer to our 
previous paper [4]. In this 
paper we added the Fiber-To-
The-Home (FTTH) option as an 
additional access option to be 
evaluated under DAA 
architecture, as this is one of 
the options that Cable 
operators are using to reach 
10G capabilities. 

Figure 4 gives the three end-
to-end access scenarios that are being 
prominently evaluated by cable operators. These 
scenarios are compared throughout the rest of the 
paper. In the following analysis we also evaluate 
different OSP powering options to show case how 
such a framework can be used from an end to end 
long-term perspective and at the same time can 
zoom into the detailed deployment related 
decision making. 

In this analysis we consider a fictitious network of 
~2K nodes with 1 million homes passed in three 
markets in North Carolina. At the start of the 
analysis all nodes and customers are DOCSIS 3.1. 
The three evaluated upgrade scenarios are as 
follows, as shown in Figure 4: 

- Fiber Deep: This strategy manages the 
demand growth by mainly reducing the 
number of active subs in a service group. A 
network element is upgraded to support 
mid split if the evolution is upstream 
related otherwise will be upgraded with a 
two-way node split. If the DAA architecture 
and N0 is available, we assume the 
operator transitions to N+0 RPD state. If 
the need arises the operator will migrate 
the N+0 nodes to full duplex (FDX) state. 
We assume in FDX state they will be in 
1.8GHz plant state.  

- Extended Spectrum DOCSIS (ESD): This 
strategy mainly enhances the spectrum 
capabilities to manage the demand 
growth. A network is upgraded in the 
upstream to high split and overall to 1.8GHz 
as soon as needed and the devices are 
available. Regular node splits are used as 

Figure 3 Different inside plant & outside plant options to reach 10G  

End to End Operational Impact Analysis Recommendations 

In our previous work at SCTE we proposed a detailed access network 
operational framework ([3], [4]). Here is a quick summary of the 
recommendations provided: 

- Align your operational strategy with company’s access strategy 
- Energy consumption is not the only ops metric to be optimized 
- Include end-to-end operational factors such as space and cooling 
- Plan long-term solutions before making the short-term next steps 
- Note that the ISP and the OSP incentives can be different 
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additional levers. The network eventually 
reaches 1.8GHz based FDX as in the 
previous upgrade path. The FDX state is 
possible only when the network reaches 
N+0 state. 

- Fiber-To-The-Home (FTTH): The strategy 
here is to bite the bullet and move to FTTH 
state as soon as possible. Here we assume 
hardened OLTs are deployed in the outside 
plant. Although there are EPON (1G/1G and 
10/10G) and GPON technologies available, 
we assume the operator can deploy 
XGSPON now and when needed upgrade 
to NGPON2.  

 

Whenever a node makes a transition, as shown in 

Figure 4, relevant CapEx spend is made at that 
point in time. OpEx on the other hand is an 
ongoing spend, which gets calculated based on 
the network state. A total cost of ownership (TCO) 
is the sum of all the spends (in our analysis 
calculated quarterly). 

The following high-level assumptions are made in 
this analysis: 

- Only brownfield analysis is considered: 
Even though we acknowledge a greenfield 
deployment will become brownfield as 
soon as it is turned up, for the sake of 
simplicity, we did not consider in this 
analysis. 

- CIN and optical costs are part of service 
group costs: For the sake of simplicity, we 
considered CIN network costs and end to 
end optical component costs between 
facility and the node are included in the 
service group costs. 

- Considered only facility level Virtual CCAP 
(V-CCAP) costs: We understand that the V-
CCAP is distributed in nature with 
components (CapEx and OpEx related) 
both in the facility and in the data center. 
We considered only the facility level 
impacts in this analysis. 

- High level linearly growing costs and power 
needs are considered: For the sake of 
simplicity and to show how the framework 
is used, we considered high level 

aggregated costs with the linear 
growth assumptions, as opposed 
to stepwise upgrade typically 
needed for inside plant 
components. 
- Upgraded or newly 
deployed nodes are transitioning 
to new powering solutions: To 
evaluate the impact of new 
powering solutions that reduces or 
eliminates power OpEx in the 
outside plant, it is assumed that 
any node that is transitioned will 
be migrated to the new powering 
options  

 
 

TCO metrics discussion 
Total Cost of Ownership (TCO) metrics provides 
financial implications of an access strategy. In 
addition to the TCO metrics, although it is not the 
focus of this paper, cable leaders need to consider 
technological and operational metrics also. For 
example, a product leader may want to offer 
symmetrical speeds that may restrict the access 
options, which can be understood only from 
technological analysis. An operational leader may 
be concerned about the resource needs and their 
optimization to meet an access plan, which is 
feasible only by deriving the long-term resource 

Figure 4 Three brownfield upgrade scenarios used to demonstrate TCO analysis 
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plans from the access strategy. We will elaborate 
these two factors in a later paper. 

To evaluate the TCO impact due to different 
transformative decision, we propose the following 
metrics: 

- Long term investment vision: This metric is 
a representation of the impact of different 
transformative decisions and their impact 
on investment over the long-range 
planning period. This metric is measured 

over 5-year or 10-year period.  
- Tactical investment profile: We 

recommend using the long-range planning 
to evaluate short-term tactical plans. That 
said, there are many decisions (such as the 
financial, resource and material 
forecasting, and strategies) depend on the 
companies immediate (4 - 6 quarter 
planning) and near term (3 year) planning. 

- Regrettable investments: One metric that 
is commonly used by leaders are the 
regrettable investments. Regrettable not 
always imply wasted investment. This is 
typically the investment comparison of 

two possible deployment scenarios that 
meets the company’s needs, such as 
product roadmap support etc. This is a very 
important metric to break the tie between 
different technological discussions. 

- CapEx to OpEx proportional/relational 
metrics: CapEx and OpEx overlay itself will 
give your different view on the access 
upgrade strategies. In addition, we 
recommend using CapEx (one time 
investments) to OpEx (long tail 
investments) proportional metrics so that 

operator have a good understanding of 
different investment profiles. 

- NPV versus total TCO: One important 
factor that a total investment profile does 
not provide is the metric on how sooner 
the investment needs to be. This is where 
the Net Present Value (NPV) of the TCO will 
play a significant role. 

- Spend profile over time: Looking at the 
spend profile graphs over time can give 
even more insights on the impact of a 
chosen transformation path. CapEx profile 
over time will answer if the investment is 
front loaded or back loaded or evenly 

 

 
Figure 5 Comprehensive Total Cost of Ownership comparison view 
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distributed. The OpEx profile over time will 
show the impact of future technology 
changes on ongoing operational costs. 

- Not considered: There are many pure 
financial metrics such as return on 
investment (ROI), return on invested 
capital (ROIC), free cashflow, revenue 
potential etc., as they involve the revenue 
opportunity assumptions. Such analysis is 
applicable for the company’s business case 
assessment but not for the TCO analysis.  

 
Figure 5 gives a comprehensive comparison of the 
three demo scenarios considered in this paper 
with different proposed TCO metrics. The row (10 
year) provides the total long term TCO, with the 3 
columns showing the relative impact of CapEx and 
OpEx for each of the scenarios. The difference 
between total cost and NPV cost combined with 
the spend profile in the graphs give clear visual 
answer to the long-term spend profile related 

questions.  The 5yr. and 3yr. rows help to better 
understand the short-term and tactical impact of 
each of these transformation options. The goal of 
this paper is not to compare different 
transformation options, but to show how to 
evaluate them. 

In Figure 7, we show the level of impact your long-
term access 
strategy on 
the CapEx 
investment. 
Note that it is 
essential to 
focus both on 
the total and 
the Net Present Value (NPV) of the CapEx 

investment. They both provide important financial 
information.  As an example, while the FTTH 
scenario has the overall lowest cost, the fact the 
NPV and cost are close together is a clear indicator 
that this scenario requires the majority if 
investment in the near term whereas in contrast 
the NPV of the ESD scenario is nearly half of the 
total cost indicating that the majority of 
investments is at the tail end of the 10-year period. 
The graph provides a view on the investment 
profile per quarter over the full 10year period, 
clarifying further what could be inferred from the 

total vs NPV information. A detailed CapEx 
analysis can be performed for a tactical activity 
from budgetary point of view.  

In Figure 6, we show the impact of different access 
upgrade strategies on the operational spend. Note 
that, unlike CapEx, OpEx is a monthly recurring 
cost. Comparing the numbers, it becomes 
immediately apparent that the difference in OpEx 
is driven by technology family rather than 
deployment architecture. The reason for this can 
easily be explained by looking at the major 
contributors to OpEx Cost as shown in Figure 8. 
While a lot of components contribute to the total 
OpEx cost the 2 components that outweigh all 
others by far are truck rolls and trouble tickets. 

 

Figure 8 Major contributors to Operational Expenditure 

Figure 7 10 yr. access strategies CapEx comparison 

Figure 6 10yr. access strategies OpEx comparison 
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Observation from network deployments have 
shown that truck rolls and trouble tickets for FTTH 
network are far lower than for HFC network [13].  
Other major contributors to OpEx cost are power 
and pole rentals.  

Analyzing the ISP and the OSP 
powering TCO impacts 
Power and power infrastructure maintenance are 
important contributors for to the total OpEx cost 
of a network transformation strategy. In addition, 
power consumption is a very important factor to 
understand the environmental impact and 
sustainability strategy of your firm. As an 
illustration, Figure 9 shows to the long-term 
power consumption evolution in the access due to 
different transformational activities for the ESD 
scenario.  

 Although we demonstrate only the power 
analysis in this paper, similar detailed analysis can 
be conducted as part of this framework. 

Powering costs are going to skyrocket [12] due to 
access evolution and its needs. For example, the 
outside plant powering cost components include: 

- CapEx: power supplies, batteries, 
generators, microgrid etc. during the initial 
installations 

- OpEx: power consumption, replacement, 
truck rolls, power supply and battery 
maintenance etc. during the operation of 
the access power network 

Microgrid versus traditional powering options 
from TCO point of view: Microgrid options will 
have higher initial (CapEx) costs compared to the 
traditional powering costs. The OpEx costs will be 
limited (typically limited maintenance) or 
eliminated (typically for power consumption) for 
Microgrid deployments. These operational costs 
are a lot higher for traditional options, as 
discussed below. Hence understanding the 
financial impact of a specific Microgrid option 
would require a full TCO comparison against a 
traditional powering option. Going into CapEx and 
OpEx of different Microgrid options is outside the 
scope of this paper. To create some intuition on 
the financial benefit of deploying a Microgrid 

option we included an analysis on the potential 
OpEx savings for each of the scenarios. 

We make the following assumptions in the 
following brief analysis – 

- No stepwise upgrades are assumed: We 
understand the operational spend analysis 
is not always linear (for example, the ISP 
powering costs are in the incremental of 
cabinets, racks and space availability etc.), 
but for the sake of simplicity we consider 
linear upgrade. 

- CPE powering costs are not included: 
While CPE power consumption is often 
analyzed to understand the full 
environmental impact of a strategy, if does 
not contribute to OpEx cost (as it is part of 
the consumer costs) and hence not 
included in this TCO paper analysis. 

- New Microgrid power options are available 
for only the newer deployments: Existing 
power deployments are not replaced with 
the newer powering options. This requires 
detailed planning.  

- No power cost or preventative 
maintenance cost for the Microgrid option. 

The power OpEx comparison, without and with 

transition to a Microgrid powering option is shown 
in Figure 10 for each of the transformation 
scenarios. The top portion of the graphs represent 
the power OpEx over time deploying with 
traditional power infrastructure. The bottom 
figures show the OpEx evolution when 
transitioning to a Microgrid based network power 
infrastructure. By comparing the both the figures 

 

Figure 9 Power consumption evolution over time for ESD 
scenario 

Actives

OSP NodesOSP Nodes
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one can analyze the detailed OpEx benefits of a 
Microgrid powering solution.  

Conclusions and 
recommendations 
Access network TCO analysis generates the 
necessary insights to make sound business 
decisions on the long-term network 
transformation strategy and assist in deriving 
short-term tactical decisions. Multiple viable 
network transformation strategies can be created 
considering all operation levers, technology levers 
and service evolution requirements but the tie 
breaker insights will come from in-depth analysis 
of the TCO results as demonstrated in this paper. 

With CapEx investments being cyclical in nature, 
which in some cases peaks, it is easy to get 
blindsided by the longer-term investment 
impacts. Also not considering the impact of the 
continuous OpEx component will skew the 
decision making. Looking at TCO over a long 
transformation cycle gives a clear picture on the 
relative importance of CapEx vs OpEx and 
removes the short-term blind spots. A side benefit 
of evaluating the relative importance allows you to 
make informed decisions on technology choices 
that shift costs from OpEx to CapEx as shown in 
the power impact analysis.  

The TCO analysis in this paper only takes the 
access specific costs into account, it does not 
reflect the total operational expense of the 
company. Many factors can drive further 
optimization of the operational spend such as 

different organizational structures (e.g. Center of 
Excellence vs. distributed), in house labor vs 3rd 
party labor, and many more.  

Finally going deeper into what drives operational 
expenses in the TCO results can give you auxiliary 
insights into non cost related factors such as 
sustainability impacts that are becoming more 
and more an integral part of company’s vision and 
strategy. 

Given a vision on service evolution requirement 
selecting a sound network investment strategy is 
all about minimizing regrettable investment. 
Identifying regrettable investment is only possible 
by analyzing long term investment and 
operational costs. That why we recommend that 
long-term TCO analysis should become an integral 
part of any network upgrade decision. 
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What is the problem? Key Takeaways 

We analyzed different components that contribute to 
OpEx, and determined that truck rolls to address 
network problems and churn management are the main 
OpEx drivers. All-fiber networks, due to a simpler, more 
reliable, and higher-performance infrastructure, can 
save $54/yr./home passed vs. HFC and $91/yr./home 
passed vs. DSL. Over a 10 yr. period the savings 
accumulate to $540 per home passed vs DSL and $910 
per home passed vs. DSL. 

Fiber is clearly the answer to lower OpEx expenses and 
lower lifecycle costs!  

Key words: Coax, HFC, Copper, DSL, FTTH, Maintenance 

Network Operators and Policy Makers 
need to understand the quantified 
operating expenses (OpEx) for Hybrid 
Fiber Coax (HFC), DSL over Copper, 
and Fiber to the Home (FTTH) – to help 
guide network investment decisions.  

Sudheer Dharanikota, Mark Boxer, Barry Walton, Michael Render 
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Executive Summary 
Fiber has been deployed for decades, first in the 
core of the world’s networks, and then to 
individual homes, businesses, and wireless cells 
and nodes.  Over this time, fiber has gained a well-
earned reputation for far superior performance 
and reliability versus copper-based and wireless 
communications media, such that fiber is the basis 
of the majority of global communications 
networks of various types.   

Many network operators have reported that low 
operational expenses are among the greatest 
benefits of an all-fiber network.   

This study confirms what network operators 
have reported about OpEx savings using 
FTTH versus other technologies, with savings 
ranging from 40-60% versus copper-based 
networks. This savings is primarily accrued 
from the maintenance, powering, customer 
experience, support, and churn advantages 
of fiber.   

The Fiber Broadband Association, with hundreds 
of members operating networks of various types, 
developed a methodology to quantify the OpEx 
impact of the 3 different network media.  This 
methodology used a combination of primary and 
secondary sources of quantitative data, consumer 
feedback and network operator survey data.    

This first round of the study focused on the most 
common wired technologies – DSL over copper, 
HFC, and Fiber to the Home.  However, as more 
data becomes available for fixed wireless 
technologies such as 5G and/or low earth orbit 
satellite, this data can be incorporated into the 
study.    

The results of the study clearly identify that fiber 
is the answer for substantially lower operating 
expenses. 

 

Background on Access 
Network Operational Expense  
This study focused on Operational Expense and 
did not study Capital expenditures.  

- Capital expenditures include: 
o Materials – access equipment, fiber, 

coax, copper, test equipment etc. 
o Back-office software and tools – 

management, troubleshooting 
software etc. 

o Backup equipment – batteries, 
generators etc. 
 

- Operational expenditures include: 
o Operations – powering and 

maintenance of access elements 
o Customer and network maintenance 

– trouble calls and truck rolls 
o Churn management – costs to add 

and remove customers 

For a perspective on CapEx refer to [1] to 
understand triggers for access network 
transformation.   

Access architectures explained 

Basic network components 

As shown in  Figure 11, the access network has 
three components – the Central Office or Headend 
(CO/HE), the outside plant, and the in-home 
network. The CO/HE components may include a 
Cable Modem Termination System (CMTS), a 
Digital Subscriber Access Multiplexer (DSLAM) or 
an Optical Line Terminal (OLT) for a Cable Operator 
using HFC, for a Telco using DSL, or for a Fiber 
Operator respectively. Other metro interconnect 
related components are not included in the 
current analysis.  

Outside plant includes all the infrastructural 
components such as the shared Hybrid Fiber Coax 
(HFC), point-to-point DSL, shared Fiber plant, and 
the relevant actives/passives, as shown in Figure 
11 below. To fairly evaluate the effect of 
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infrastructure type, we focused from the CO/HE 
to the demarcation point at the customer drop.    

 

Figure 11 Access network components in Cable, Telco 
and Fiber Operator environments 

Coax-based networks 

Today’s coax-cable-based architectures are 
configured in a Hybrid-Fiber Coax (HFC) 
architecture as shown in Figure 12, and continue to 
migrate towards more fiber, deeper in the 
network.  This is good news.  However, even in the 
best case with a “fiber deep” or “Node + 0” 
configuration, at 2 km, the distance from the last 
powered node to the home is roughly an order of 
magnitude less, than all-fiber networks.  Older 
networks may have 4-5 amplifiers from the final 
node to the home, each of which is a potential 
failure point and consumes power.   

Figure 12  HFC based access network architecture 

 

Copper-based networks 

 When DSL was first introduced, it was to 
provide internet and phone service to a service 
area of approximately 4 km.  With the introduction 
of IPTV video, DSL evolved to FTTN (Fiber to the 
Node), with homes in a 1 km radius connected with 
copper.  These terms of DSL and FTTN are used 
interchangeably in the paper.   DSL networks use 
a combination of fiber and twisted pair copper 
cables to deliver service with a dependency on 
remote power to the Node to deliver service (as 
shown in Figure 13).  Given the inherent low 
capacity and high loss of copper in comparison to 
fiber, DSL has been losing market share to Fiber, 
thus FTTN networks are rapidly being upgraded to 
all fiber.  To put the copper-based network in 
perspective, the maximum distance to deliver 
gigabit services over new copper is roughly 1000 

feet 
(300 

meters), or roughly 5% of the distance of a PON 
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network.  Older copper will likely have even worse 
performance.   Some network operators may still 
deploy new copper to and inside buildings, but 
even these are begin phased out in favor of fiber.   

Figure 13 DSL based access network architecture 

Fiber networks 

The all-fiber (FTTH) network, as shown in Figure 14 
is typically configured in a passive optical network 
(PON) architecture. The typical PON range is 
around 20 km (12 miles) from the Optical Line 
Terminal (OLT) to ONT, with no active components 
in between.  Extended range PONs can support up 
to 40 KM reach. Other fiber-based protocols can 
support even longer distances.  

Of the three access network types, FTTH networks 
are the simplest.  A good proxy for operational 
costs is the number of active (powered) 

components in a network from headend or central 
office location to the home.  As the number of 
active components increases, potential failure 
points, powering costs, and maintenance costs all 
increase.   

Figure 15 illustrates the number of active 
components for the various network types.  It’s 
apparent why a fiber network is the best solution 
for higher reliability, lower operational costs and 
future upgradability when comparing the number 
of active components required for fiber (1) vs. HFC 
or DSL (100s) within the service area.    

Figure 14 FTTH based access network architecture 
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Figure 15 Typical powered equipment locations in a 40 
Km area. Note the hundreds of powered nodes 

required for Coax and Copper based networks versus 
one powered location for FTTH. Each powered node is 

a potential network failure point 

Wiring media differences – Fiber versus 
copper 

Due primarily to its inherently high bandwidth and 
low loss, fiber already forms the core of all wireline 
and most wireless networks today.  Copper based 
cables require powered amplifiers on the order of 
every 100 meters to 2 KM, while fiber can support 
100 KM with no amplifiers. For copper-based 
cables, the industry has recognized decline of 
performance over time.  Fiber cable is immune to 
environmental effects that plague copper-based 
cables, leading to performance that is far more 
reliable and consistent over the lifetime of the 
network. The inherent properties of glass fiber, 
such as the lack of electrical conductivity and 
corrosion seen in metallic cables, as well as 
experience of operators, suggests that fiber 
deployed today will not experience a decline in 
age related performance as has been seen 
previously with copper-based cables.   

Although it is somewhat intuitive, copper-based 
networks which require either more frequent 
maintenance or more individual powered devices 
are likely more expensive to maintain.  Those 

networks are also more likely to have 
problems experienced by customers, 
potentially resulting in churn.   

For these reasons, fiber is the answer for long-
term reliable network performance.  

Equipment Powering 

The cost to power active equipment in the 
access network is a component of OpEx.  As 
highlighted in the previous section, following 
are the powered components for the various 
technologies:  

- FTTH: OLTs, with a range of up to or 
beyond 20 km range.  There are no other 
powered components in the outside 
plant in a typical network  

- Hybrid Fiber Coax: In the coax network, 
there a several powered elements from 
the head end to the subscriber, including 
the CMTS, HFC nodes spaced roughly 
every 2 km, and coax line amplifiers, with 
up to 4-5 on a path to a home. 

- DSL: DSLAM equipment, with an 
approximate 5 km range delivering 
limited bandwidth, or VDSL2+ cabinets 
with range if approximately 1 km.  

In addition to electrical power, maintenance is 
required for all active power components, 
including inspections, repair, and periodic 
replacement of backup batteries, generator 
components and fuel sources.   

Most of the assumptions used in this study for 
network equipment and powering are referenced 
from the Code of Conduct on Energy 
Consumption of Broadband Equipment (refer to 
[2]). 

Given the large number of active devices in 
HFC or DSL networks, it’s easy to see why 
fiber is the answer for lower power costs (and 
a greener world).   

Existing and future maintenance 
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Maintenance costs for copper-based networks 
will increase over time due to the combination of 
plant aging, availability of skilled labor, material 
supply and knowledge to manage the network.  
The existing copper network has been in place for 
multiple decades.  As these networks continue to 
reach end of life, it’s a reasonable assumption that 
the end point equipment will also reach end of life 
and be discontinued.   

DSL (Digital Subscriber Loop) 

Future investments in DSL technology will 
continue to likely be reduced over time, due to 
increasing OpEx and decreasing market share of 
DSL. Based on annual RVA LLC Internet consumer 
studies, DSL market share peaked in 2009 and has 
been steadily declining since.  Costs will continue 
to increase to manage aging DSL remote sites, 
including ongoing maintenance of heat 
exchangers, cabinet appearance and disposal and 
replacement of batteries.    

HFC (Hybrid Fiber Coax) 

HFC networks will continue to evolve. DOCSIS 
upgrades, deep fiber architectures, and node 
splitting will require adding a great number of new 
nodes that will serve fewer homes per node as 
fiber is placed deeper towards the customer. 
These additional nodes are heavily dependent on 
additional power from the electrical grid and 
batteries for backup.   

Another influence will be an apparent increase in 
the number of extreme weather events that 
damage electrical and communications networks 
for extended periods. Cabinet sites with batteries 
are vulnerable during these events. Recently after 
a weather event in Canada, the Public Safety 
minister intervened with Canadian 
communications companies after Hurricane 
Dorian knocked out cell sites due to a power 
outage. (refer to [5] for details). 

FTTH (Fiber to The Home) 

Fiber as a medium rarely requires maintenance 
and has a reliable track record over the past 40 
years. FTTH is more dependable compared to the 
other access technologies, especially during 
extreme weather events. During recent hurricanes 

Sandy and Harvey, the FTTH networks fared better 
than other networks, with an example being that 
submerged fiber cabinets did not lose service 
(refer to Verizon initiatives after Hurricane Sandy 
at [3]). 

When considering maintenance and 
resilience, fiber is the best solution.   

Customer Issue Management 

Customers are becoming ever more dependent on 
their broadband connection for a variety of 
everyday activities and are becoming more vocal 
regarding the quality and reliability of their 
connection.   

A significant OpEx component in the access 
network is trouble call resolution.  Trouble calls 
can be due to customer specific issues or network 
related issues that generate alarms. Some of these 
trouble calls cannot be solved over the phone or 
using the fault isolation tools in the Network 
Operations Center. In such cases, Truck rolls are 
required to deploy network or in-home service 
technicians to trouble short and resolve the issue. 
Truck rolls are expensive both due to travel time 
to the incident location and the time it takes to 
solve the problem on site.  As we will observe in 
the rest of the paper this is the most significant 
driver for OpEx performance. In summary, in 
access networks, reduction in trouble calls, 
reduction in conversion of trouble calls to truck 
rolls and the time taken to resolve an issue are 
essential drivers of lower OpEx. 

A key assumption of trouble tickets is that inside-
the-home issues are technology-neutral, since 
WiFi availability, computer issues, etc. are 
independent of the technology used to deliver the 
content.   

With higher performance and higher 
reliability, fiber is the answer to reducing 
truck rolls across the network.   
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Churn Management 

Operators add and remove subscribers regularly.  
Some of this churn is related to home moves, but 
much is related to customer-initiated provider 
changes due to poor experience and 
dissatisfaction with network service. Such churn 
can also impact OpEx due to provisioning and 
deprovisioning of the customer, customer 
acquisition costs, and average revenue lost due to 
churn out. These components are considered in 
our analysis. 

The ability for network operators to turn up 
speeds easily will be a competitive advantage 
helping them to increase share and reduce churn 
going forward as new higher bandwidth 
applications are desired by subscribers. Business 
cases for broadband going forward will need to 
consider increasing customer requirements for 
bandwidth. For example, several FTTH providers 
are now offering 10 gigabit per second service to 
the home, and future generations of FTTH 
equipment will support up to 200 gigabit per 
second services, without any change to the fiber 
outside plant.   

Due to its almost unlimited bandwidth and 
easy upgrade path, fiber is the answer to 
keeping customers satisfied with their 
service and reducing churn rates.   

OpEx Analysis Methodology 
A multi-step process was followed in this study: 

The key broadband technologies were identified 
along with the most common network 
architecture used for each technology  

The potential primary influencers of OpEx cost 
differences were identified and listed (such as 
truck rolls, churn management etc.) 

Basic assumptions were set, such as each 
broadband technology covering up to 512 homes 
with a 50% take rate 

Data was developed on the cost per unit of 
measurement used for each home passed for each 
OpEx component via original primary research or 
secondary identification of existing published 
research (such as the typical cost for electricity: i.e. 
the average cost per KW for high volume use) 

Data drivers were collected through primary or 
secondary research on the relative usage of each 
OpEx component unit of measure (such as what is 
the typical usage of electricity per individual 
home-passed by each technology) 

An extensive model was developed to analyze the 
impacts of all these OpEx components on average 
costs per broadband technology 

 After data was collected on all the potential OPEX 
cost components discussed above, a model was 
built to test and analyze the impact of all these 
potential OPEX costs.  To accomplish this task, a 
robust excel model was developed by Sudheer 
Dharanikota, one of the authors of this paper. 

 Observations and Conclusions 
Several important observations can be made 
based on this project.    

A.  Truck rolls and Churn are the most significant 
OpEx components  

The project highlights the relative overall 
significance of the various OpEx components to 
total OpEx.  

As shown in Figure 16, on average across all access 
technologies, and somewhat to our surprise, 
powering and battery maintenance costs are less 
significant influencers of total OpEx compared to 
other costs.  Truck rolls and churn management 
costs contribute ~85% of the OpEx. 
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There is another additional benefit for fiber: 
Though not included in the analysis, reducing 
truck rolls in Canada can reduce carbon 
compliance costs. (refer to [4]). 

B.  Trouble calls and truck rolls have significant 
variability between technologies  

Secondly, we can determine which OpEx 
components have the most variance in per 

customer costs between 
technologies.  Here, we can 
see that trouble telephone 
calls and truck rolls have the 
most variance in terms of 
percentage differences, 
and churn costs and truck 
rolls have the most variance 
in terms of per customer 
dollar differences 

As shown in the table 
above, there is significant 
variance within all the OpEx 
components, including the 
power component.  Thus, 
although changing power 
will not have a significant 

influence on OpEx costs, in the aggregate it does 
have a significant influence on environmentally 
based concerns. 

C.  Fiber to the home offers 50% OpEx savings over 
HFC and 63% over DSL technologies 

As shown in Figure 17 OpEx savings are $54 per 
home passed savings per year for FTTH vs. HFC, 
and $91 per home passed savings per year for 
FTTH vs. DSL. This translates to 50% - 63% savings 
for FTTH, compared to HFC and DSL respectively.  

Figure 17 OpEx per technology per home passed per year and the projected savings deploying FTTH 

 

 

 

 

 

 

 

 

 

 

Figure 16 Average OpEx component contribution across analyzed categories 

<1% 

Cost Technology Cost Technology Cost Diff. Percentage Diff.

Battery Maint. $0.00 FTTH $0.86 HFC $0.86

Powering Costs $1.18 FTTH $2.39 HFC $1.21 102%

Total Churn $25.34 FTTH $61.35 DSL $36.02 142%

Trouble Calls $6.77 FTTH $19.34 DSL $12.57 186%

Truck Rolls $19.24 FTTH $68.20 DSL $48.97 255%

Minimum Costs Maximum Costs Variance
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Over a 10 year period, the savings are projected to 
be $540 per home passed for FTTH vs. HFC, and 
$910 per home passed for FTTH vs. DSL.  i   

This study confirms what other sources have 
reported about OpEx savings using FTTH versus 
other technologies. Verizon has cited 60% OpEx 
Savings versus DSL (Refer to [6]).  Smaller 
providers with both FTTH and DSL or HFC have 
estimated OpEx savings of about 40% in RVA 
surveys (most making estimates without formal 
measurements). Altice, a major MSO cable 
company overbuilding FTTH in many areas (but 
still running a major HFC network) noted in its Q3 
2019 investor presentation “FTTH network to 
significantly reduce long term costs:  Better 
customer experience driving fewer interactions, 
lower technical service visit requirements, and 
structurally lower maintenance and power costs.”   

Based on this study, the OpEx cost savings all-
fiber networks should certainly be considered by 
network operators and policymakers when 
evaluating different broadband technologies for 
future deployment.  Further, OpEx considerations 
should influence the timing of capital 
expenditures to upgrade broadband delivery.  For 

example, if end-to-end fiber delivery is on a long-
term roadmap for a network operator, fiber’s OpEx 
savings (along with maintaining or growing the 
customer base) could certainly justify faster 
transition.   

In summary, fiber to the home is without question 
the answer to reducing operational expenditures 
in the access network.   
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Appendix: Assumptions used in the current analysis 
Source of data for the cost per unit of measurement includes the following: 

Item Source Cost per unit of measure 

Battery maintenance (battery and 
labor cost per event) 

Publicly available network 
maintenance data  

10% of battery cost per year 

~$20/year/battery location 

Powering/electric costs 2018 US EIA data for 
industrial uses  

$.07 per Kwh 

Cost per trouble ticket (Call center) RVA review of published 
data, and Duke Tech data 

$12.50 per call  

Cost per truck roll RVA review of published 
data and Duke Tech data 

$100 per truck roll 

Churn related OpEx costs: 
customer recaptured  

Several published sources 
(deprovisioning, acquisition, 
provisioning) 

$665 per customer lost and replaced 

https://duketechsolutions.com/understanding-the-basics-of-transformation-in-telecom/
https://ec.europa.eu/jrc/en/energy-efficiency/code-conduct/broadband
https://ec.europa.eu/jrc/en/energy-efficiency/code-conduct/broadband
https://www.fiercetelecom.com/telecom/verizon-accelerates-copper-to-fiber-transition-sets-new-network-resiliency-practices
https://www.canada.ca/en/environment-climate-change/news/2017/05/pricing_carbon_pollutionincanadahowitwillwork.html
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Churn related OpEx costs:  
customer not recaptured  

Several published sources 
(deprovisioning, six months 
lost revenue) 

$384 per customer lost and not 
replaced 

Source of data for the units of measurement used in this analysis includes the following: 

Item Source DSL HFC FTTH 

Battery maintenance 
events per node 

Duke Tech 
Analysis 

$0.4 $0.9 $0 – OLT is assumed in the 
CO 

Powering: Kw per 
month per subscriber 

RVA Review of 
published data 

3.066 4.161 2.409 

Trouble calls per node 
per month 

RVA consumer 
study 2018, 2019 

66 42.4 23.1 

Truck rolls for outside 
plant per node per 
month 

Average of RVA 
provider research 
and RVA trouble 
calls from 
consumer study 
times 30% 

19.4 16.7 5.8 

Percent of customers 
churning overall 

RVA consumer 
study 2018, 2019 

22.80% 9.79% 7.62% 

Percent of customers 
churning and 
recaptured 

RVA consumer 
study 2018, 2019 

7.80% 9.79% 7.62% 

 

It should be noted that average and typical values were used for each data point listed above.  Actual OpEx 
values for any given project will certainly vary by factors such as regional or local costs, differences in actual 
technical architectural design methods within each broadband technology, etc.   
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Fixed Wireless Access in Cable Operator Context 

– A Performance and Spend Analysis 
 Republished from SCTE.ISBE Cable-Tec Expo 2020 

Frank Rayal (Xona Partners), Sudheer Dharanikota (DTS) 

What is the problem? Key Takeaways 

We make the following recommendations to the 
operators: 

▪  Understand the e2e service models 
▪  FTTH offers ~100x better throughput 
▪  Target FWA where it makes sense 

Key words: Coax, mmWave, FWA, FTTH, TCO, Greenfield 

There is a lot of hype of next 
generation wireless technologies 
taking a huge chunk of the wireline 
customer base. Is this true? What are 
the limitations of each category of 
technology? Where are they 
applicable? 

Back to TOC 
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Introduction 
5G extends operating frequencies into the 
millimeter wave (mmWave) bands to enable high-
bandwidth services. Mobile network operators 
(MNOs) with existing infrastructure would have a 
quick low-cost path to leverage 5G for fixed 
wireless access (FWA). In contrast, fiber-based 
access services require higher capex and longer 
planning that could make FWA more suitable for 
certain deployments.  

In this paper, we set out to compare the 
performance and cost of deploying fixed wireless 
access in millimeter waves at 28 GHz to Fiber To 
The Home (FTTH) deployments. Our objective is to 
uncover the subtleties of both technologies and 
identify how they compare. We do this for a 
specific suburban environment as most of the 
interest in millimeter wave FWA today focuses on 
this market. Since in today’s market structure, a 
service provider could operate both wireless and 
fiber networks, we believe that they would benefit 
from the key findings of this paper.  

 

 

 

Different access technology 
evolution 
Access network capability is essential for the 
operator to offer different services to the 
consumers and compete effectively. As shown in 
Figure 18, Telcos, Cable Operators and Wireless 
providers have been working diligently to improve 
their access technology capabilities [1]. From raw 
technology capacity point of view PON 
technologies typically offer 10x more than DSL or 
DOCSIS technologies and 100x more than the 
wireless technologies. Not considering the costs 
and deployment considerations yet, Table 1 
presents typical average sellable bandwidth per 
subscriber and maximum distance to the 
customer from the node (or the antenna).  We can 
observe XGSPON (10 Gbps Passive Optical 
Network) based FTTH solution offers the highest 
per sub bandwidth and the longest distance to the 
end of line from the node. For additional analysis 
on different access technologies and the 
transformational strategies refer to [2]. 

With this high-level understanding of the 
capabilities, in the rest of the paper we will get 
into a detailed analysis of FWA solutions and 
compare them to FTTH-based solutions.  

Figure 18 Evolution of Fiber, DOCSIS, DSL and Wireless based access technologies 



Page 30 | © Duke Tech Solutions Inc. Proprietary 

Table 1 Average sellable bandwidth per sub and 
maximum distance to the customer calculation per 
access technology 

Fixed Wireless Access 
deployment considerations 
Wireless signals are prone to different type of 
losses which we review first before addressing the 
range and capacity performance. Propagation 
losses and impairments are a function of the 
deployment scenario. They affect the design of 
the equipment and its performance. 
Consequently, propagation losses and 
impairments directly impact the outcome of the 
business case.  

Millimeter Wave propagation 
impairments 

We focus the review of mmWave signal 
impairments on the 28 GHz band which is the 
focus of our study. Here, and in the rest of the 
paper, we use mmWave to imply this frequency.  

Material penetration: Millimeter waves suffer from 
high material penetration losses that make it 
impractical to provide outdoor-to-indoor service. 
Penetration losses vary according to the type of 
material and thickness. Concrete and infrared 
reflective (IRR) glass stand out in particular as 
major obstacles to mmWave propagation with 
about 117 dB and 31 dB at 28 GHz, respectively [3].  

 

 

 

Table 2 Penetration loss in different types of materials 

Foliage attenuation: Millimeter waves are 
susceptible to attenuation through foliage. The 
depth of vegetation is particularly important to 
range calculations in suburban and rural areas. The 
ITU-R model estimates foliage attenuation for 
distances under 400 m, which are typical of FWA, 
at around 17 dB for 10 m of foliage depth at 28 GHz 

[4]. For comparison, this is 8 dB higher than the 
loss at 3.5 GHz as shown in Figure 19.  

Atmospheric attenuation and rain fades: 
Atmospheric attenuation from oxygen absorption 
and water vapor at 28 GHz accounts for a fraction 
of a dB in FWA applications due to the short range 
of service. Rain subjects 28 GHz mmWave signals 
to fading, which is relatively small unless in heavy 
rain conditions. In this case, attenuation in heavy 
rain (50 mm / hour) would be about 2 dB for a 
range of 400 m [5].  

Propagation impairments: Wireless signals 
undergo specular reflection, diffraction and 
diffusion scattering - behavior that depend on the 

Material Equation (f 
is in GHz) 

Penetration Loss 
at 28 GHz (dB) 

Standard 
multi-pane 
glass 

2+0.2*f 7.6 

IRR glass 23+0.3*f 31.4 

Concrete 5+4*f 117 

Wood 4.85+0.12*f 8.21 



Page 31 | © Duke Tech Solutions Inc. Proprietary 

type and size of surface. Millimeter wave signals 
have rich diffusion scattering behavior that 
scatters power in different directions.  They are 
also more prone to diffraction loss than reflection 
due to their short wavelength.  

These behaviors are important to note since they 
impact the design and performance of equipment. 
For instance, to overcome path loss impairments, 
beamforming is used to concentrate power in 
horizontal and vertical planes. This would leverage 
any line-of-sight (LOS) component, but limited 
number of multipath components as may fall 
within the beam range. Beamforming is effective 
in environments where the angular spread is low, 
especially where the desired and interference 
signals are not incident from the same angle. 

In summary, foliage and material penetration 
losses are the most serious impediments to 
mmWave propagation. Next, we characterize the 
coverage distance provided by commercial 
equipment.  

Range performance 

We devised a representative link budget for 
mmWave system combining best of breed 
features in the equipment to arrive at 
representative, yet somewhat optimistic 
evaluation of performance. For instance, we opted 
to maximize both the transmit RF power of the 
base station and user customer premise 
equipment (CPE). In a real deployment scenario, 
other considerations may not result in such a 
choice, leading to shorter coverage.  

Table 3 Link budget for a mmWave FWA deployment 

The link budget reflects the configuration 
parameters used in typical solutions deployed in 
the United States, primarily, up to 60 dBm 
effective isotropic radiated power (EiRP) for the 
base station, a 400 MHz channel bandwidth 
consisting of 4x100 MHz carrier aggregation; and 
beamforming and multiple-input multiple-output 
(MIMO) antenna capability. The resulting 
maximum allowable path loss (MAPL) is 141 dB 

General parameters Downlink Uplink Unit 

Bandwidth per carrier 100 100 MHz 

Occupied channel 
bandwidth 

95.04 95.04 MHz 

Carriers 4 4  

Total bandwidth 400 400 MHz 

PRB per carrier 66 66  

Transmitter parameters    

Tx Power (all carriers) 32 20 dBm 

Tx antenna gain 28 19 dB 

EiRP 60 39 dBm 

EiRP per carrier 54 33 dBm 

Receiver parameters    

Thermal noise density -174 -174 dBm/
Hz 

Receiver noise figure 7 6 dB 

Effective noise power -87.2 -88.2 dBm 

Modulation & coding 
scheme 

QPSK QPSK  

SNR -0.9 -0.9 dB 

Receiver sensitivity -88.1 -89.1 dBm 

Rx antenna gain 19 28 dB 

Rx power -107 -117 dBm 

Path loss 167.1 156.1 dB 

Margins    

Implementation margin 2 2 dB 

Interference margin 6 2.5 dB 

Lognormal fading 10 10 dB 

MAPL - Outdoor 149.1 141.6 dB 

Figure 19 Comparison of foliage loss at 3.5 and 28 GHz 
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limited by the uplink path. Note this value is for 
outdoor CPE as it excludes any penetration losses.   

Table 4 Throughput characteristics of mmWave FWA 

To estimate the coverage range, we used the non-
line-of-sight (NLOS) Macrocell Urban Area model 
(Uma) as defined by 3GPP TR 38.901 [1]. This model 
fixes the base station height at hBS = 25 m. We 
chose to place the CPE at hUT  = 5 m, which is 
typically used in FWA applications. The resulting 
range is 389 m for an outdoor CPE as shown in 
Figure 20. The range is shorter for an indoor 
installation subject to glass attenuation loss, since 
practically anything other than clear glass will 
eliminate service. 

 Capacity performance 

We calculate the peak throughput of the channel 
as defined in [6]. The peak throughput will depend 

on the peak modulation scheme which is 
64QAM in the downlink (DL) and 16QAM in 
the uplink (UL) typically supported in 
commercially available terminals. This 
results in 2,771 Mbps and 338 Mbps for the 
downlink and uplink, respectively, for two 
MIMO layers, as shown in Figure 20. In this 
calculation, we used Frame Structure 31 
which has 11 downlink slots, 2 uplink slots 
and 1 flexible slot that could be allocated to 
either the downlink or the uplink. This 
frame structure results in 6:1 DL:UL traffic 
ratio typically used in FWA applications. We 

also calculated the average throughput based on 
uniform user distribution to be a total of 1650 
Mbps for two MIMO layers.  

Backhaul requirements: We dimensioned the 
backhaul capacity 𝑇𝑏𝑎𝑐𝑘ℎ𝑎𝑢𝑙  for each cell according 
to:  

𝑇𝑏𝑎𝑐𝑘ℎ𝑎𝑢𝑙 = 𝑀𝑎𝑥(𝑇𝑝𝑒𝑎𝑘 , 𝑁 × 𝑇𝑎𝑣𝑒𝑟𝑎𝑔𝑒) 

where 𝑇𝑝𝑒𝑎𝑘  and 𝑇𝑎𝑣𝑒𝑟𝑎𝑔𝑒 are the peak and average 
sector throughput, respectively, and N is the 
number of sectors in a cell site. We used 3 

sectored-sites in our 
deployment scenario, leading 
to 5 Gbps backhaul connectivity 
requirement. 

Subscriber capacity: Residential 
service typically has an 
oversubscription rate of 20 or 
better. At this oversubscription 
rate, a 400 MHz FWA channel 
can support 125 users with a 220 
Mbps / 36 Mbps (DL/UL) 
service. 

 

 

 

 

 Downlink Uplink Unit  

    

Data rate (2 MIMO 
layers) 

2771 338 Mbps 

Total peak data rate 3108 Mbps 

Average data rate 1650 Mbps 

Spectral Efficiency 6.93 0.84 b/s/Hz 

Traffic percentage 86% 14%  

Traffic ratio 6 1  

Figure 20 Path loss for millimeter wave signals at 28 GHz using macrocell Urban Area Model (UAM) 
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Deployment scenario and 
market parameters 

The following analysis is performed for a 
greenfield deployment. This is an important point 
our readers need to remember as the costs can be 
significantly higher in both 
FWA and FTTH cases for 
brownfield deployments. 

Millimeter wave FWA services 
are most prevalent in 
suburban areas, which we 
chose for our cost comparison 
analysis with fiber networks. 
We estimated that a 389 m cell radius would 
cover on average 600 houses in a typical 
North American suburban area, similar to the one 
in Figure 21.  Table 5 summarizes the key 
parameters. 

Table 5 FWA deployment scenario parameters 

There are different approaches to build the 
wireless infrastructure: an option to lease or build 
one’s own infrastructure. We opted for the former, 
leasing, model where already several 
infrastructure companies provide towers, 
backhaul and power for fast access to market. 
However, in practice, service providers are not 
constrained by one model or the other. External 
factors, such as zoning and permitting, impact the 
timeline and cost of the service roll out, such that 
in practice it is possible to have a hybrid approach 
depending on the market.  

As shown in Figure 22, we consider a typical 
outside plant deployed FTTH solution to 
compare a typical FWA architecture. Note that 
in this configuration we have used 512 homes 

passed Optical Line Termination (OLT) 
configuration with a centralized passive splitter 
cabinet. The PON network is based on XGSPON 

technology (10 Gbps upstream and 10 Gbps 
downstream capability) which is prevalently been 
deployed by operators around the globe. This 
provides significantly higher capacity per 
subscriber than earlier technologies leading to a 
longer lifetime from a product offering 
perspective. We assumed a 1:32 split per PON with 
16 PONs per OLT. This allows for a total of 512 
homes passed. The construction is mixed with one 
mile of aerial and three miles of underground fiber 
construction to address the above suburban 
topology.  Finally, we assumed a drop length of 
100 ft. per home. We do not consider any conduit 
sharing in this greenfield deployment. RF over 
Glass (RFOG) is not considered in this deployment, 
as this architecture is based on an all IP based 
solution (i.e., both voice and video are based on 
end to end IP based solutions). 

Base station height 25 m 

CPE height 5 m 

Sectors per base station 3 

Coverage radius 389 m 

Cell area 0.136 sq. km 

Number of houses 
covered 

600 

Figure 21 Example North American suburban topology 
considered for this analysis 

Figure 22 Typical hardened outside plant based FTTH deployment 
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We made certain market assumptions related to 
pricing, penetration rate, churn, and the business 
model related to CPEs as summarized in Table 6. 

Table 6 Assumption for key market parameters. 

Our FWA financial analysis excludes two aspects. 
The first is the cost of the 
wireless core network and 
operation and business 
support systems 
(OSS/BSS). The second is 
the cost of spectrum. While 
elements such as OSS/BSS 
would be equally required 
in fiber networks, the cost 
of spectrum is important to 
consider for any service 
provider seeking to engage 
in FWA. We have included a 
note on this topic in Appendix for additional 
context. 

Financial 
analysis 
We present the outcome for 
a comparative financial 
analysis for mmWave FWA and FTTH deployments 
for the suburban scenario mentioned above. The 
critical parameter is the cost per household 
covered in FWA or passed for FTTH. We follow that 
with a discussion on the sensitivity of the model to 

key parameters that are critical to the success of 
the business case.   

Fixed Wireless Access financial analysis 

The financial performance of FWA depends on the 
cell radius and number of covered 
houses. The larger the number of houses 
covered, the lower the unit cost. In our 
analysis scenario, the cost per house 
covered is $607 based on a 7-year 
project lifetime. This leads to a 22-
month period to breakeven as shown in 
Figure 24. 

 

 

 

 

 

Figure 23 Number of covered houses and cost per house 
covered for mmWave cell site 

Figure 24 Cost and revenue per subscriber for FWA 

What’s more important is to determine the 
sensitivity of the model to different variables. Two 
variables - the number of subscribers and the 
revenue per subscriber - impact the model 
significantly. Both variables belong to the revenue 
side of the profit equation. Service providers 

Assumption Value Applicability Comments 

Service price $75  FWA and FTTH $50 - $90 typical 

Penetration 
rate 

50% FWA and FTTH 300 subscribers 
/ cell 

CPE 
installation 

50% 
professional 
install 

FWA and FTTH Requires truck 
roll 

CPE business 
model 

Free with 
subscription 

FWA and FTTH Typically, 2-year 
contract 

Customer 
churn 

8% FWA only  
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looking at deploying mmWave FWA have to think 
carefully about the competitive landscape, pricing 
and their ability to sign up and retain a sufficient 
number of subscribers to monetize the network.  

The model is somewhat sensitive to the cost of the 
user terminal and its installation. However, it takes 
high variance - e.g. double the costs of these 
parameters - to impact the breakeven period by 1 
or 2 months. Traditionally, the cost of CPE and its 
installation are key factors to the success of FWA 
business case. This is not the case in mmWave 
networks, primarily because the small cell 
coverage area shifts the efficacy of the business 
case to the revenue side.  

Figure 25 Sensitivity of FWA financial model to (a) 
number of subscribers per cell; (b) revenue per 
subscriber; (c) cost of user terminal; and (d) cost of user 
terminal installation. The financial mode is over 7 years, 
or 84 months 

The cost of backhaul and site lease are other 
variables impacting the business case. The model 
is more sensitive to the cost of backhaul and pole 
lease when the cell is lightly loaded as smaller 
revenue coupled with high cost quickly pushes the 
breakeven period out into the future.  

Fiber To The Home financial analysis 

FTTH deployments is different than FWA in 
multiple aspects. We highlighted few of them here 

that are relevant for this financial analysis. In case 
of FTTH   

- All homes are connected due to franchise 
agreements 

- Leasing equipment or fiber is not 
considered as they are not typical   

- Conduit sharing (join trenching) is not 
considered in this analysis although it is 
prevalent in the greenfield deployment 
cases 

Figure 26 shows a typical per home passed capital 
expense (CapEx) of a greenfield FTTH deployment. 
More details on different access networks related 

capital and 
operational 

spend analysis 
can be found 
at [7]. As can 
be observed 

the 
construction 

costs that are 
part of the 

distribution 
contribute to 
most of the 
CapEx. For the 
given 600 
homes passed 

suburban 
topology, as 
considered in 
this paper, we 

estimate the cost to be around $850 per homes 
passed. 

We estimate the operating costs for FTTH to be 
around $53/HHP per year. A detailed analysis on 
the access network operating costs can be found 
at [8]. As shown in the Figure 26, with a $75 
monthly plan, it only takes approximately 12 
months to breakeven. Note that this analysis 
performed on a greenfield deployment. 
Brownfield deployment costs and hence the 
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breakeven timeline will be 
different than what we are 
presenting here. 

Comparing FWA 
and FTTH 
The primary advantage of 
FWA over fiber is quick 
time-to-market and the 
ability to selectively target 
areas for service. This 
compares favorably with 
the long planning and 
permitting cycle for fiber 
infrastructure which in turn 
is heavy on capex. In 
contrast, fiber offers lower 
operational expenditures 
than FWA depending on the 
approach to wireless 
infrastructure buildout. 
Fiber brings superior 
performance, as we 
outlined earlier, which 
includes higher throughput 
than FWA, and symmetric 
and predictable traffic.  

 provides a comparative summary 
between FWA and fiber along critical 
dimensions.  

Fixed Wireless Access 
in rural areas 
A few characteristics differentiate 
rural areas from suburban areas - 
primarily lower subscriber density. 
Other aspects such as the type of 
terrain and vegetation will vary and 
its impact of wireless coverage could 
be positive in open flat terrain, or 
negative in high-vegetation hilly 
terrain. Hence, the primary 
consideration for rural areas is 
subscriber density which will stretch 
the business case for mmWave fixed 
wireless access. For instance, 
mmWave systems can provide for up 
to 10 km range based on the free 
space path loss model. Therefore, to 

Figure 26 Greenfield FTTH CapEx and TCO versus revenue analysis 

Category mmWave Fixed Wireless Fiber-To-The-Home 

 Pros  Cons Pros Cons 

Deployment Quick access to market 

Could be deployed 
quickly 

Propagation characteristics 
(foliage, material, clutter) 

impact on range 

Can be deployed in 
any terrain 

Requires 
advanced 
planning, 

permitting 

Quality of 
Experience 

 Variable depending on 
location 

Constant & 
predictable 

 

Throughput  Decreases proportionally to 
distance, varies depending 

on obstructions in signal 
path 

Traffic is non-symmetric in 
favor of downlink 

Constant & 
predictable; ~100x 

more capability than 
FWA 

Traffic can be 
symmetrical 

 

Availability  Depends on distance and 
location of user terminal; 

foliage and IRR glass 
reduce availability 

Constant & 
predictable 

 

Number of 
users 

Cell densification to 
increase capacity; 

Roadmap to support 
greater throughput/# of 

users 

Variable depending on 
deployment scenario in 
addition to other factors 

Linearly scalable  

Financial 
Structure 

Lower CapEx (scenario 
specific), quick access to 

market 

High OpEx (scenario 
specific) 

Low OpEx Initial CapEx 
investment 

heavy 

TCO 22 Months to breakeven 
(case dependent) 

1. Small coverage range or 
low sub penetration lead to 

poor biz case 

2. Actual breakeven is 
longer when factoring cost 

of core network and 
spectrum 

~ 12 mo. breakeven; 
Better product offers 
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achieve range, the CPE will need to clear all 
obstacles for a line-of-sight connection. In other 
words, one needs to hoist CPEs on poles and 
towers to achieve range, which raises the cost to 
the consumer and makes the deployment 
impractical.  

Similarly, the cost of building fiber plants rises in 
rocky terrain rural areas. Low subscriber density 
leads to long distribution and fiber drop points. 
This increases the cost of roll out, even to a level 
above that of mmWave FWA in our opinion.   

We suggest that FWA in mid-band frequencies - 
such as 3.5 GHz - would fill a gap in rural access 
services. Mid-band spectrum is available in large 
allocations of about 100 MHz according to recent 
auctions from countries around the world. In the 
United States, the CBRS band provides 150 MHz of 
which at least 80 MHz is available on unlicensed 
basis. Technologies such as massive MIMO enable 
gigabit throughput capability. The range of 3.5 
GHz signals is longer than mmWave signals and 
less susceptible to foliage and material 
penetration losses as we indicated above. 
Together, we believe that 3.5 GHz solutions 
provide a better cost-performance trade-off than 
mmWave in rural areas.  

Conclusions 
Millimeter wave FWA is a complementary but not 
a substitute to fiber services. FWA is quick to 
deploy which provides an interim solution in case 
fiber roll out is not possible in the short or medium 
terms. Moreover, since the performance of FWA 
depends on the location, deployments can only be 
selective and limited to areas where technical and 
financial performance benchmarks could be 
achieved.  

Fiber on the other hand provides higher 
performance in terms of consistent, symmetric 
throughput that exceeds that of mmWave FWA. 
This does come at a higher capital expenditure. 
But over time, fiber has low operating costs in 
comparison with FWA where recurring costs of 
tower and backhaul chip away at profitability in a 
leased infrastructure scenario.  
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Appendix: A note on spectrum 
costs 
Over the past two years, regulators in different 
countries around the world, including the FCC in 
the United States have released mmWave 
spectrum for use in fixed and mobile applications. 
The spectrum is licensed on area-basis in the 
United States and typically on national basis in 
other countries. Figure 27 (a) shows the pricing in 
$/MHz-PoP (per person) from recent auctions. For 
context, 700 MHz of 24 GHz spectrum in the US 
fetched just over $2 billion.  

 

Figure 27 (a) Millimeter wave spectrum prices in 
international spectrum auctions; and (b) final price vs. 
reserve price in select mmWave band auctions 

Two observations are worth noting in relation to 
mmWave spectrum cost. First, there is higher 
demand in the United States than other countries 
as evident by a large difference between the 
reserve price and the final price as shown in Figure 
27 (b). Second, the price of mmWave spectrum in 
the United States is significantly higher than other 
countries. Yet, the cost of mmWave spectrum 
remain orders of magnitude lower than mid-band 
spectrum. For instance, the average price for a 10 
MHz license in the 3.5 GHz CBRS band in the 
United States is $0.22/MHz-PoP [9], or about 20x 
higher than that for mmWave. 

Cable and healthcare industries are crossing paths 
at many places including in the area of Telehealth. 
This paper explores how mutually beneficial 
collaborations can be created between the two 
industries. 

In the process we evaluate different building 
blocks of Telehealth. A case will be made for the 
cable operators supporting some of these building 
blocks. We will provide a quick survey of some of 
the publicly known Telehealth inter-industry 
collaborations. We will analyze different 
stakeholders in the Telehealth ecosystem and 
their needs.  

We are going to highlight the low hanging fruits in 
this collaboration where Cable operators can 
begin. And finally provide a preliminary 
recommendation on how cable operators to 
venture into a mutually beneficial opportunity. 
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Problem Solving: Follow a proven path 

Dennis Edens 

What is the problem? Key Takeaways 

Use action oriented key indicators to measure and track 
your quality and performance.  These KPIs should be 
proactive vs. reactive measures that help minimize or 
address issues before they happen.  But when they do, 
follow a best practice problem-solving process to 
address the problem quickly and effectively. 

Key words: Analytics, Data Driven Decisions, Communication 

Companies or agencies that are best at 
addressing their key issues follow a 
problem-solving process.  This blog 
looks at an example of results DTS 
achieved following their proven 
problem-solving framework. 
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All organizations have 
problems to solve 
It is true, all organizations have problems to solve.  
Some organizations seem to be better at solving 
their problems than others.  What is it that sets 
these organizations apart?  Do they have brighter 
employees?  Do they work harder than the rest of 
us? 

The organizations that are good at solving their 
high impact issues typically follow a structured 
process.  They also know when they should ask for 
help in their problem-solving process.  This is 
usually true when staff are too close to the issues 
or have a vested interest in the outcome. 

DTS has studied the problem-solving process and 
has what we feel is a best practices framework 
that we follow to address problems effectively.  
We have also found that action oriented proactive 
KPIs can be helpful in preventing or minimizing 
issues before they become problems.  These two 
actions working together make a very effective 
pair. 

In the next section, I review an example of the 
results achieved by one of our clients and the role 
that analytics played along with the importance of 
clearly communicating your results and 
recommendations. 

DTS has been helping 
clients solve their 
problems for several 
years 
One of DTS’s clients was rolling out a 
new (multi-billion-dollar) program 
and was observing higher-than-
expected-and projected project 
costs.  They were eating through their 
budget putting required future 
projects at risk.  They struggled to 
understand why.  DTS used its seven-
stage problem-solving process to 
tackle this problem.  Working through 
this process we determined that the 
reason the client was not being 

successful in resolving the overrun issue is that 
they were not properly able to correlate actual 
costs to their projected costs. 

DTS used their experience and expertise to 
develop a data dictionary that enabled actual 
costs to be accurately mapped to their project 
forecast model.  With a data dictionary in place, 
DTS was able to create data models that used 
analytics to identify discrepancies between 
actuals and forecast for each project.  Initially, 
priority was given to completed (closed) projects.  
As the reasons for the discrepancies were 
identified and addressed, analysis on open 
projects was put in place so that corrective action 
could be taken while the project was still open.  
The result was that we were able to close a 43% 
program variance and bring the budget under 
control. 

It is important to note that your results are based 
on facts and data.  Addressing key issues will likely 
have a high cost in either funding or manpower or 
both.  This is why analytics plays such a critical role 
in the problem-solving process.  Being able to 
measure and quantify the problem allows for 
proper justification and prioritization. 

The Roll Analytics Plays 
Implemented properly, analytics 
enables data driven decision making.  
DTS has developed several data models to help its 
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clients make faster and more informed decisions.  
In some cases, artificial intelligence (AI) models 
can be used to improve the confidence level of the 
decision and over time the model becomes even 
more accurate.  To better understand how DTS 
converts client data into meaningful information, 
please refer to our “Digital Transformation Blog” 
included in our Summer 2020 magazine.  Many 
companies have realized that we have only 
scratched the surface on how we use analytics in 
our day to day activities and in the decision-
making process. 

Data models are being used more and more in the 
decision-making process, however when using a 
model, it is very important to understand any 
underlying assumptions and the sensitivity of the 
model to these variables.  A model is only as 
accurate as the data used in the model.  A model 
that is very sensitive to a change to a specific 
variable may not provide sufficient accuracy or the 
desired results.  DTS suggests that you run a 
sensitivity analysis on your models to understand 
which factors have the greatest impact on the 
output.  This can help you determine how accurate 
the input data and assumptions need to be to have 
an effective model. 

Having an accurate model and performing a 
thorough analysis of the data is good, but it is not 
effective in the 
decision-
making process 
if the results are 
not effectively 
communicated. 

Communicating Results and 
Recommendations 
After all the work and effort to get to this point, 
don’t drop the ball by not communicating your 
results and conclusions effectively.  Management 
is busy trying to address a continuous flow of 
issues and concerns.  You may only get 15 minutes 
of their time to present your results and 
recommendations.  You need to have crisp visuals 
that tell the story quickly and accurately.  You can 

have tables and detail data in your backup to share 
with anyone that wants to do a deep dive on the 
data or underlying analysis.  Lead with the 
punchline.  You can back track through the details 
if given the time.  You may only get one chance, so 
make it count. 

Summary 
By following a proven problem-solving 
framework, you will be able to solve your most 
difficult problems, while improving your 
processes along the way.  DTS has helped its 
clients over the past 6 years do just that.  DTS uses 
proven processes, tools and years of experience to 
help you solve your toughest problems.  We 
empower our clients to make quick and informed 
decisions, while using KPIs to make proactive vs. 
reactive decisions to achieve their goals and gain 

a competitive advantage. 

We recommend that you follow a structured 
framework to solve and address your critical 
problems.  If you have any questions, please feel 
free to reach out to us.  For more insight on our 
company, please check us out at 
www.duketechsolutions.com. 

  

https://duketechsolutions.com/wp-content/uploads/2020/06/2020-Digital-transformation-HowToGetToNextLevel.pdf
file:///C:/Users/19193/Documents/Dennis/DTS/Quarterly/Blogs/www.duketechsolutions.com
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Duke Tech Solutions launches Telecom for Healthcare 

Garima Kamo 

The Opportunity Key Takeaways 

There are a lot of new plays and players in this space 
and appropriate timely action is needed by all to stay 
in the game and get ahead. This is not the time to “take 
time” and do everything in house.  Seek help from 
experts in the field to guide you through the maze. 

Key words: T4H, Telehealth, AIP, DTS Services 

Telecom service providers, Healthcare 
service providers and their suppliers 
can capitalize on the growing Telecom 
for Healthcare (T4H) multi-billion 
market. 

Back to TOC 
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Telecom for Healthcare (T4H) 
Opportunity  
Healthcare is a multi-billion-dollar industry, and it 
is growing, as shown in the figure below.  The 
dynamics and size of the sub segments within this 
vast industry is shifting.   

 

Consumers demand for Telehealth services at 
home is exploding.  As shown in the figure below, 
the consumer demand for Telehealth shifted from 
11% in 2019 to 76% after COVID-19. Telehealth 
claims rose over 4000% from March 2019 to March 
2020.  Several factors have contributed to this. 
Some of the drivers and enables include: the need 
to stay safe in the pandemic, insurance covering 
telehealth claims, reduction in travel time and 
cost, increasing tech savvy consumer and 
broadband availability. 

 

Telecom service providers have an opportunity to 
get a slice of the multi-billion-dollar Healthcare 
market by being the single point of consolidated 
access to significant amount of healthcare service 
needs, for example Telehealth and Aging in Place 
as discussed in this magazine. 

Healthcare providers have an opportunity to 
modernize and retain their consumers by 
partnering with telecom service providers. 

DTS calls this inter-industry collaboration 
Telecom for Healthcare (T4H).              

There is a frenzy of confusing activity in the 
marketplace.  The market is huge, with many 
players and the need is urgent.   Device 
manufacturers, opportunistic application 
developers and telecom operators can all do 
with external help to address this opportunity 
in a timely manner.  Duke Tech Solutions can 
be that “external” help. 

DTS launches T4H 
DTS has been studying and leading original 
thought leadership in Telecom Solutions for 
Healthcare for the last 3 years and have experts 
from both industries on staff.    

DTS been planning and transforming cable 
operator networks for several years, always with 
future services, traffic demands, and business 
needs in mind. 

DTS also guides telecom equipment suppliers 
with product plans and strategy. 

DTS staff actively chair and contribute to 
SCTE.ISBE standards in Aging in Place, and 
Telemedicine working groups. 

DTS has created and is launching a T4H services 
group as it is in a unique position to assist with 
addressing the huge inter-industry opportunity.   

What can DTS offer in T4H?  
All potential use cases need to be analyzed, 
understood, modelled before business and 
investment decisions can be made either by 
Healthcare or Telecom providers or suppliers.  This 
is where DTS comes in.   DTS can work with you, 
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your systems providers, consumers to help 
develop strategies and solutions. 

Market Research 

Any key business decision must start 
with correct data.   DTS has already 
conducted extensive market research in this area 
which is available for purchase.  Additionally, DTS 
can undertake specific bespoke research to suit 
needs of the   business. 

Business Analysis 

Investment (time, resources and 
money) is at the heart of any business 
decision.  DTS is adept at conducting business 
analysis to visually demonstrate the merits of 
various business paths that can be or are being 
considered to help identify the optimum for 
achieving business goals – strategic and tactical. 

Use case modelling  

To really understand all aspects of a 
market need, specific use cases must be 
modelled in detail.  This is a necessary step to 
ensure that all stakeholders need, business 
interface requirements and financial data is 
accounted for.   

Services, Business or Go to Market Strategy  

Sometimes the only help needed may 
around services, business or go to 
market strategy.  DTS is leveraging its 
extensive historic strategy methodology and data 
analytics to be able to offer strategy development 
for T4H. 

Summary 
Provision of healthcare services via the telecom 
network offered by the telecom provider is an 
exploding market.  The race is on and the time to 
act is now.  Duke Tech Solutions makes an ideal 
partner as they bring experience and future 
perspectives from both telecom and healthcare 
industry segments.  

If you have any questions, please feel free to reach 
out to us at T4H@duketechsolutions.com.  For 
more insight on our company, please check us out 
at www.duketechsolutions.com 

  

file:///C:/Users/19193/Documents/Dennis/DTS/Quarterly/Blogs/www.duketechsolutions.com
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Untangling the Tele-x Terms for Telecom Operators 

Ayarah Dharanikota 

What is the problem? Key Takeaways 

Telehealth encompasses both telemedicine and 
telecare services. While telecare and telemedicine have 
many differences, they both can make use of 
telecommunication services to help monitor a patient. 

Key words: Telemedicine, Telecare, Telehealth 

Telehealth, Telemedicine, and Telecare 
are often used interchangeably, but 
have key differences that should be 
clarified.   

Back to TOC 
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Not all TeleServices are the 
Same 
With medicine changing more and more rapidly in 
today’s age, it is getting hard for people outside of 
the medical field to understand the terminology. 
With the new surgency of telehealth services in 
light of the COVID-19 pandemic, there are a few 
terms that are being used interchangeably within 
the space: telehealth, telemedicine, and telecare. 
While these terms have overlapping services, 
some key differences are going to be discussed 
below.  

Telehealth 
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” [1]. It encompasses everything 
from video calling to text messaging. In the realm 
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).  

Synchronous  

Synchronous is what we typically think 
about when imagining the telehealth 
space. It’s a live video/audio conference 

between a patient and provider (doctor, 
nurse, etc.). We typically hear talks about how 
synchronous visits help eliminate the potentially 
long travel time to visit a provider and how more 
rural regions are gaining access to healthcare with 
more ease.  

Asynchronous (Store-and-forward) 

Asynchronous, on the other hand, 
is when providers are receiving 
patient data but not in real-time. 
For example, a patient may take a 
video of their physical therapy 

routine and a provider may evaluate the video at 
another time. Sometimes this is seen in rural 
communities where specialty providers are not as 
common, and data needs to be sent to a remote 
provider.  

Remote Patient Monitoring (RPM) 

As the name suggests, RPM is a 
system that collects medical data 
from a patient and electronically 
transmits that information to a 

provider in a different location. From 
this new location, providers can observe the 
patient remotely and reduces the need for the 
patient to come to the clinic. Some metrics that 
can be transmitted are weight, blood sugar, blood 
oxygen, heart rate, etc. Many are seeing increased 
use of RPM for older individuals who are more 
likely to be confined to their homes or other 
facilities.  

Other Services 

Other services fall under telehealth, 
such as mobile health (mHealth) and 
electronic health (eHealth), that do 
not fall under the previous categories as cleanly. 
For example, when patients are “[logging, storing, 
and monitoring] their own health and [accessing] 
electronic health records on their personal mobile 
devices” that is considered mHealth [2]. eHealth is 
much broader in the sense that it encompasses 
electronic health records (EHR), labs, etc. that 
aren’t accessible in mHealth.  

Telemedicine 
As a subsection of telehealth, 
telemedicine is the use of 
telecommunication technology to 
provide care from a remote 

location. Within this growing infrastructure, there 
is an opportunity for patients to communicate 
with providers virtually using video/audio 
conferencing. Telemedicine can be used to 
provide medical, diagnostic, and treatment 
services without the need to travel to a clinic. In 
short, telemedicine works with exclusively clinical 
services while telehealth encompasses both 
clinical and non-clinical services.  
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Telecare 
Telecare is defined as the technology 

used to maintain a patient’s 
independence and safety at home 
which can include remote 

healthcare services. Typically, we see 
fitness apps, monitoring apps, sensors, etc. within 
the scope of telecare. A prime example of 
technology within this space is detection devices 
commonly used by elderly patients.  

Quick Summary 
It can be difficult to keep track of the nuances 
between each of these three tele terms, but we 
have created the diagram above in hopes to clarify 
some of the differences and overlapping 
similarities.  

References 
 [1] HHS, What is Telehealth, March 2020, available 
here 

[2] Talking Medicine, What do all these ‘health’-
terms actually mean?, March 2017, available here 

[3] FCC, Telehealth, Telemedicine, and Telecare: 
What’s What? available here   

https://www.hhs.gov/hipaa/for-professionals/faq/3015/what-is-telehealth/index.html
https://talkingmedicines.com/2017/03/digital-health-terms-ehealth-mhealth-telehealth-telemedicine/
https://www.fcc.gov/general/telehealth-telemedicine-and-telecare-whats-what
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An Analysis of the Acceleration of Telehealth 

Ritvik Chennupati, Ayarah Dharanikota, Dr. Tina Shah 

What is the problem? Key Takeaways 

With COVID, we have seen changes in the realms of 
privacy laws, physician licensing, medical 
reimbursement, etc. However, with other barriers still 
unresolved, here are some recommendations: 

▪ Keep Up to Date with new medical regulations 
▪ Create a support team for customers potentially 

including a ground team 

Key words: Telehealth Barriers, COVID Impact 

Even though telehealth has become a 
hot topic, particularly with COVID, 
there are several barriers we need to 
address to hardwire it into our 
healthcare system. 

Back to TOC 
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The Telehealth Space 
Over the last decade, there have been countless 
breakthroughs in Telecommunications 
technologies leading to the increased presence of 
Telehealth within the American healthcare 
infrastructure. Many of its beneficiaries are 
intrigued by the prospect of moving away from 
paper and in-person visits and towards virtual and 
convenient healthcare. The emerging industry is 
projected to value $130.5 billion by 2025 [1]. 
Telehealth contains numerous benefits including 
supplying more convenient and accessible care 
while supporting the quality of care expected 
from in-person visits. Additionally, Telehealth 
solutions have proven to reduce waiting times, 
errors in prescriptions, and connect rural 
communities with healthcare unlike ever before 
[10].  

These proven benefits and projections point to 
Telehealth as the “Next Big Thing.” However, 
Telehealth is still growing to become a key 
component within the American Healthcare 
System. There are still 21 million Americans 
without proper broadband access with a 
disproportionate impact within communities of 
color, a key issue preventing full telehealth 
adoption [2].  

It might seem baffling with much of our society 
depending on reliable access to the internet. 
Nonetheless, there are reasons to explain the lack 
of use, from confusing and inconsistent laws to 
general mistrust and confusion.   

Barriers 
The biggest barriers for Telehealth’s success have 
been the lack of standardized laws across states 
and the complexity/restrictiveness of existing 
laws. The regulations around telehealth often vary 
drastically from state to state. One example are 
medical licensure regulations. Telehealth use is 
restricted, as physicians are unable to treat 
patients via telehealth (just as for in-person care) 
in states where they are not licensed, even if 
bordering states to their primary practice state. 
Furthermore, each state also has separate patient 
consent requirements and medical record 

retention rules that must be taken into 
consideration.  

While reimbursement for Telehealth services are 
now covered by Medicare, many rural areas and 
people of color are still left without proper 
broadband access that prevent them from 
accessing the full offerings of Telehealth, raising 
concerns of widening health inequities. Finally, 
privacy laws such as HIPAA (Health Insurance 
Portability and Accountability Act) and HITECH 
(Health Information Technology for Economic and 
Clinical Health Act) can be restrictive as 
companies attempt to protect their client’s ePHI 
(electronic Protected Health Information) from 
theft. However, many of these restrictions, such as 
those within HIPAA and Medicare, have been 
relaxed in the wake of the COVID-19 pandemic [3]. 
This has allowed for Telehealth to become a more 
usable solution for hospitals and clinics, 
particularly when dealing with primary care issues 
and COVID-19 symptom screening. It Is unknown 
whether these relaxed restrictions will continue as 
the pandemic subsides, but with the success of 
Telehealth and quality care proven during the 
pandemic, it can be expected that both 
permanent regulatory and reimbursement change 
will occur to continue to foster use of this care 
modality [4].  

Healthcare is an ever-changing industry that 
undergoes many technological upgrades, and 
new features offered through the many Telehealth 
services are one such of those technology 
upgrades. Telehealth and related technologies are 
going to help fill in some of the gaps present in our 
healthcare coverage [5]. Currently, hospitals and 
physicians (primarily smaller hospital systems) 
have found it difficult to integrate telehealth into 
practice particularly due to inadequate staff 
training and barriers to purchasing technology 
that has high UX for the care team [6].   

Among patients, there are additional barriers. 
First, broadband and video connection problems 
arise when setting up Telehealth devices within a 
patient’s home especially amongst rural 
communities [2,7]. Additionally, as technology 
advances people can become skeptical of its 
implication of implementing new technology. This 
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skepticism can be observed with recent 5G 
conspiracies circulating on social media and 
websites claiming falsely that 5G towers are 
spreading the Coronavirus or weakening our 
immune system [8]. These patient barriers are 
important to address now to hardwire Telehealth 
service use and patient trust with the technology.   

What’s Next 
Understanding all of these issues is critical for any 
company looking to delve into the telemedicine 
space. When administering solutions, a company 
should take time to understand its state’s own 
local culture/needs, which may dictate how 
resources are allocated and in turn how telehealth 
is utilized by providers and consumers. In addition, 
new CPT billing codes developed by the American 
Medical Association and reimbursement of these 
codes by payors including Medicare are evolving 
on a monthly basis to accommodate the unique 
clinical work being done during the pandemic and 
increasing comfort of the medical profession with 
telehealth to deliver quality care. 

As companies start to serve their clients, they 
must make well-trained customer support teams 
available, from general tech support to 24/7 
ground teams. While all these measures will help 
with the general acceptance of Telehealth 
practices the biggest factor might simply be time. 
As time progresses, the bumps in Telehealth 
technology/access will smooth out and patients, 
physicians and other key stakeholders will get 
more comfortable using all that Telehealth has to 
offer. It is just a matter of time until Telehealth is 
no longer the “Next Biggest Thing” and instead 
“The Biggest Thing.”  
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Telemedicine Company Landscape 

A Duke Tech Solutions Report 

 
Ritvik Chennupati, Ayarah Dharanikota 

What is the problem? Key Takeaways 

▪ Companies are making use of the relaxed 
restrictions during the pandemic (licensing, 
reimbursement, etc.) 

▪ Some companies are partnering with existing 
EMR and hospital systems to create unique 
platforms 

▪ More and more partnerships are being formed 
with companies that are not directly within the 
medical space like Google or Walmart.  

Key words: Telehealth, Telemedicine, Telehealth Technology 

Telehealth has grown significantly over 
the past few months since the start of 
the COVID-19 pandemic. With 
companies continuously emerging, we 
decided to analyze which niche some 
of today’s companies are falling into 
(here in the US and around the globe). 
For our analysis, we observed the 
companies’ area of focus, business 
model, and technology. 

Back to TOC 
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Executive summary 
Telehealth is defined as 
using telecommunications technologies to 
support various healthcare services, such as long-
distance healthcare, health education, public 
health admin, etc. The feature many of us are 
familiar with, is its ability to connect patients and 
physicians who live in different geographical 
regions most commonly called telemedicine. A 
convenience and care to the likes that have never 
been seen before. Though this initial concept was 
conceived in the 1960’s, only in the last decade has 
it started to gain ground and become an emerging 
industry that is projected to value nearly 130.5 
billion dollars by 2025.1  With many advancements 
in Telecommunications technologies, 
telemedicine 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 convenient healthcare.   

Telemedicine contains numerous benefits to the 
healthcare industry not only for the patients but 
for other stakeholders. First, telemedicine 
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 Telemedicine 
overcomes these boundaries and provides care to 
rural and other areas where clinical shortages 
exist. It also allows for a healthcare professionals 
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 
interactions3 and a study by the American Hospital 
Association showed that telemedicine care saved 
11% in cost and tripled investors ROI.4 Additionally, 
telemedicine 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 2 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 tech, area of focus, and business model 
of 20 companies around the world will be 
examined and displayed.   

Analysis framework 
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 and hit 
all areas of a patient’s medical journey. With such 
a wide breadth of diversity within the market, 
we’ve created a framework in which to analyze 
these companies. The three overarching 
categories for analysis were Area of Focus, 
Business Model, and Technology. Using this 
framework, we’ve analyzed companies in the US, 
Canada, and internationally.  

 Area of Focus: Within the framework of telehealth 
companies, we found three 
subcategories that covered 
majority of the companies in the 
market today: specialty or 
disease focus, target customers, 
and demographics. For 

example, the US based company Amwell has the 
capacity to treat various chronic, acute, 
behavioral, and Women’s Health conditions. 
Across the world in the Netherlands, Focuscura 
prioritizes safety and at-home care for elderly 
patients. It’s often difficult and expensive to 
create a platform that is comprehensive of all the 
conditions and players interacting in healthcare, 
which is why it’s crucial from companies to 
identify their niche early on.  
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Business Model: As we 
looked at each 
company’s business 
model, we were able to 
draw out the 
partnerships, value 

chain offerings, and other entities (labs, imaging, 
pharmacies, etc.) that were integrated into their 
model. Some of the most common partnerships 
fell under hospital systems, EMR companies, 
and other tech companies. The US company 
Lemonaid Health has partnered with GoodRx, a 
prescription app, to help provide more 
affordable medications to their customers. 
Canada’s Intouch Health, recently joining the 
Teledoc team, has the capability to assist 
healthcare systems in implementation, physician 
capacity management and consult to their needs. 
With unique partnerships, offerings, and 
integration, telehealth companies have the 
capacity to create different levels of value for their 
customers.   

 Technology: Telemedicine companies 
have often used technology to 
differentiate themselves. In the scope 
of this analysis we observed the tech 
integration, their platform, and base of 
operations. Base of operations was 

included under technology since some companies 
housed their tech at various locations such as a 
hospital, pharmacy, rehab center, etc. For 
example, Amwell has designed kiosks which can 
be placed at worksites, retail, school systems, or 
community sites. Comarch, based in Poland, has 
created a similar piece of tech called a Diagnostic 
Point which is capable of recording basic tests and 
measurements.  

Now that we’ve laid out the framework, let’s dive 
into the company reports.  

Telehealth companies in US 
Arista MD 

Company Report  

“Today, millions of patients struggle to get timely 
access to specialists – resulting in poor outcomes 
and higher cost of care, impacting everyone 

across the healthcare spectrum.” Arista MD 
focuses on getting patients out of waiting rooms 
and into checkups with their necessary specialists. 
Arista MD works as an e-consulting service to 
many hospital and healthcare systems. They help 
expand a hospital’s panel of top-quality on-
demand specialists. Through their services they 
have been able to decrease ED visits and 
hospitalizations by 12% and avoid face to face visits 
by 70%. Additionally, when implemented properly 
they are beneficial to patients also increasing 
access to specialists, reducing the cost and waste 
of time, and on average an improve outcome. 
While this service has been used mainly with 
primary care services, they also have started 
ventured to aging in care services providing 
specialists on age-related chronic disease such as 
dementia and Alzheimer’s.   

Product Summary  

Arista MD’s board of specialists greatly increases 
the clinical capabilities of any practice and 
organizes all communication between the patient, 
the referrer, and the specialist. First, once it is 
determined that the patient needs additional care 
from a specialist that the primary physician can’t 
treat the primary care doctor will refer that patient 
to Arista’s MD online panel of e-consults. Once the 
patient has been assigned an e-consult, if the 
treatment is possible by the primary doctor, the 
specialists will offer advice and instructions for the 
primary care doctor If a virtual care meeting were 
to be necessary the patient would enter a video 
chat where the specialist through Arista MD’s 
patient platform through their website. Through 
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this meeting the patient will get the necessary 
care, instruction, advice, or diagnosis without 

having to wait for weeks.  

 

Lemonaid Health  

Company Report  

Lemonaid Health is an up 
and coming startup 
deviating from the 
traditional telemedicine 
service model. Unlike many 
traditional services 
Lemonaid Health targets only patients in need of 
basic care. It offers cost effective and efficient 
care eliminating the need for a waiting room 
through their mobile app. Patients can get care in 
no more than a few hours after their request. 
Though Lemonaid Health does contain a few 
doctors at their home offices in San Francisco, 
most of the doctors they employ are located all 
around the US. In fact, they employ doctors 
licensed in all 50 states allowing for any patient in 
the US to get care, no matter their specific state’s 
rules and regulations. Lemonaid Health offers care 
for several conditions/diseases including UTI 
infections, ED, birth control, High Blood Pressure, 
asthma, etc. They also offer numerous at-home 
lab tests from STD testing to A1C Blood 
Sugar testing. Finally, Lemonaid Health 
has committed to making prescriptions more 
affordable for their patients through a partnership 
with GoodRx.   

Product Summary  

Lemonaid Health runs a fully functional online 
doctor’s office through their mobile app through 3 
main steps.  

1. The patient fills out an online questionnaire 
revealing prior health information and 

conditions in order to provide continuity of 
care.  

2. Second, the patient will get an online video 
chat or meeting with a 
licensed physician in order to 
review/diagnose their condition.  

3. After diagnosis the doctor will either 
prescribe medicine to their patient or order 
extra at-home lab tests which their patient 
can pick up at their local pharmacy 

Amwell 

Company Report 

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 healthcare including Urgent 
Care, Acute Behavioral Health, Breastfeeding 
support, Chronic care, Nutrition Counseling, 
Pediatrics, and 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. Amwell also 
contains a partnership with EPIC to create their 
own EMR which they help implement into existing 
hospital systems.  

Product Summary  
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Amwell provides 
numerous products and 
services to hospitals. 
First, they help integrate 
their platform or health 
system into the 
hospital’s existent ones. 
This includes integrating 
their patient platform 

and their EPIC partnered EMR. Additionally, they 
use “telemedicine carts to bring remote physicians 
right to the side of patients. They are designed and 
tested to be reliable, safe, and user-friendly.” To 
help facilitate the connection between physicians 
and patients Amwell started using kiosks. These 
kiosks are “one-site clinics that facilitate on-
demand health car e-consultations from a 
physical point of care. Their patient platform with 
their EMR is available to download on EPIC’s 
sponsored Orchard. Besides all of these products 
Amwell also prov ides numerous services in order 
to make “your telehealth program successful” 
including hardware support, clinical services, 
professional services and engagement services.  

Bright.MD 

Company Report  

Since its creation in 2012, 
Bright.mds focus on human-
centered technology and 
excellent partnership services 
has allowed for the company to grow into a major 
player in the telehealth market. Bright.md works 
on improving existent hospital telehealth services 
and systems through integration of their own 
products. Bright.md labels themselves as partners 
to any clients helping them gain “a competitive 
advantage” as they guarantee their asynchronous, 
virtual care system “helps you serve more patients, 
exceed expectations, and unburden your 
clinicians.” Bright.md “partners with premier 
healthcare delivery organizations in North 
America, including 3 of the top 5 not-for-profit 
health systems and 5 of the top 10 health systems 
in the United States.” Additionally, Bright.md has 
started to experiment with the use of AI in rural 
healthcare systems that are often understaffed 
and under resourced.  

Product Summary  

Bright.md has developed a new virtual care 
delivery model with their platform SmartExam. 
SmartExam helps reduce the administrative 
burden put on clinical physicians connecting 
“patients to health records, doctors to patients, 
and patients to status updates throughout the 
entire treatment experience—virtually and within 
minutes.” SmartExam “automatically sends chart-
ready SOAP notes to the EHR, creates billing files, 
and manages patient follow up communications, 
including prescriptions. “Through SmartExam 
patients can have access to their own medical 
records at any time and in a matter of seconds. 
Furthermore, SmartExam utilizes EPIC’s E.H.R 
tools to ensure care continuity of care for it’s 
patients and continue providing quality care. 
SmartExam is available for download on any 
mobile 
device 
through 
EPIC’s app 
Orchard.  

NutriMedy 

Company Report  

NutriMedy was created by dieticians and 
nutritionists, focusing on a niche area of 
healthcare by providing care for many nutrition 
related chronic conditions including 
gastrointestinal issues, cardiovascular issues, 
nephrology issues, and oncology issues. 
NutriMedy also provides general nutrition advice 
offering “the next generation of evidence-based 
clinical nutrition to provide longitude support and 
guidance for over 50 conditions.” NutriMedy 
employs a team of dieticians and nutritionists to 
assist patients with any of their needs. 
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Additionally, they offer personalized and 
customizable remote nutrition support and 
programs Additionally, their services and methods 
have been clinically proven and tested to work. 

Product Summary  

For any patient all of NurtiMedy’s 
services run through their mobile 
app or web platform. NutriMedy 
offers care for nutrition related 
chronic conditions with their 
patient monitoring services. 
Through these services patients 
can ensure they’ll be reminded of 

any foods they need to avoid, nutrients they need, 
or blood and glucose levels. Additionally, the 
patient can easily get in contact with a nutritionist 
whenever needed to obtain advice or voice 
concerns.” By applying AI/ML to increase 
efficiency and automate existing evidence-based 
protocols, NutriMedy provides personalized, 
ongoing support ranging from general wellness to 
complex dietary restrictions at the touch of a 
button.” The use of AI allows for remote 
monitoring of conditions and the notification of 
health care providers or family members in case of 
an emergency or to keep them up-to date on their 
loved one’s condition.  

Doctors on Demand 

Company Report  

Doctors on Demand 
offers virtual visits with 
any of their US-based, 
board-certified 
physicians and licensed 
psychiatrists, 
psychologists and therapists. Doctors on Demand 
sets transparent and affordable pricing for its 
patients for different types of care from Medical 
visits to Therapy to Psychiatry. They allow for any 
patient to get the care they need from the safety 
of their own homes. Doctors on Demand is 
covered under many insurances including United 
Healthcare, Aetna, Humana and Cigna and is 
covered under the health plans of many 
companies such as Walmart, American Airlines, 
and Comcast. Recently with Co-vid, Medicare has 

now started covering Doctors on Demand video 
visits.  

Product Summary  

Through a fully virtual 
doctor’s office, Doctors 
on Demand can reduce 
waiting times, increase 
access to specialists, 
and treat a variety of 
conditions straight 
from the patient’s home. Any patient can access 
their doctor’s office through their mobile app any 
time they need, no matter the time. Through their 
video chats, patients can receive care for many 
conditions within Urgent care, Behavioral Health, 
Preventive Health, or chronic care.  

Premier Health 

Company Report  

Premier Health is one of the main healthcare 
providers in 
southwestern 
Ohio and one of 
the major leaders 
innovating in the 
telehealth space. 
Premier Health 
operates in 5 
hospital campuses around Ohio, provides many 
independent living homes for the elderly, contains 
emergency centers, runs outpatient surgery 
centers, and manages a couple rehabilitation 
centers. Additionally, they also operate multiple 
imaging services at their facilities including X rays, 
ultrasounds, MRI’s and etc. Along with these 
facilities, Premier Health has emergency response 
helicopters and ambulance at the ready. Premier 
Health partners with many organization and 
groups including the Midwest Health 
Collaborative,” a consortium of health systems, 
providers, and clinically integrated organizations 
dedicated to delivering exceptional clinical 
outcomes and increased satisfaction at lower 
costs", EPIC, to create their own E.H.R, Premier 
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EPIC, and various colleges and nonprofits to run 
clinical trials.  

Product Summary  

Premier Health offers two main services within its 
telehealth program. Both are run through their 
MyChart platform. First for patient service, 
through MyChart patients can make 
appointments, hold video chats with doctors, 
access your test results and health records, and 
request prescription fill-ups. MyChart also allows 
for hospitals to be more org anized with their 
patient records especially with their integrated 
E.H.R Premier EPIC. MyChart is also able to be 
customized in order to be integrated into existent 
hospital systems. Besides urgent care, patients 
can also gain appointments for other conditions 
from chronic care to behavioral health through 
MyChart.  

Livongo Health Inc.  

Company 
Report  

Livongo 
Health has 
pioneered 
the use of 
Applied 
Health 
signals, 
“infusing 
technology 
in 
healthcare to help patients living with chronic 
conditions lead healthier and better lives.” Livongo 
has focused on multiple conditions through its 
platform including Diabetes, Weight 
Management, 
Hypertension, and 
Behavioral Health. 
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.  

Product Summary  

Livongo attempts to assist patients with their 
chronic care through many of their technologies, 
platform, and coaching. First, Livongo offers many 
patient monitoring technologies to help patients 
keep track of their chronic conditions from their 
smart scale to their glucose strips and monitors to 
blood pressure monitors. Through their app and 
patient platform care providers can virtually 
monitor their patients and notify them if there is 
an abnormality, an upcoming appointment or a 
necessary medicine refill. Through that platform 
patients can also get necessary coaching or 
meetings with doctors such as nutrition coaches 
to help with weight management or video chats 
with clinical coaches to obtain advice.  

AMD Global Telemedicine 

Company Report  

As an industry leader in telehealth solutions, AMD 
Global Telemedicine aims to provide quality 
telehealth services and cares to their clients at an 
affordable price. Since 1991, they have focused on 
helping reduce costs, distance, and time in the 
field of healthcare and now utilize telehealth in 
order to do so. AMD Global Telemedicine is a 
“proud partner” of the American Telemedicine 
Association and the International Society for 
Telemedicine and eHealth. 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.  

Product Summary  

AMD Global Telemedicine offers “various medical 
devices and equipment that can be integrated” 
into their own telemedicine software or other 3-rd 
party platforms. Some of their devices include 
examination cameras, medical scopes, 
stethoscopes, vital signs monitors, ECG’s, retinal 
cameras, and ultrasounds probes. They also offer 
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a number of carts and systems including their 
Patient Assessment Terminal, Clinical Assist, 
IMEDS II, Telemed ED, Portable TeleClinic, and 
Telehealth kiosks. Additionally, AMD offers their 
own Encounter Management Software which 
allows the hospital to “capture, stream, manage, 
and share patient information and medical 
images. This software can also be integrated in 
many existing hospital systems and health 
information technology systems (HL7, DICOM, HIT 
systems, etc..), resulting in an improved clinical 
workflow. For their patient platform, AMD 
provides Connect N’ Care which is a “customizable 
app that allows for healthcare providers to easily 
diagnose, treat, and prescribe from the 
convenience of their own mobile device or PC.” 

BioTelemetry 

Company Report  

Founded nearly 25 years ago, BioTelemetry is 
committed to leading the mobile wireless and 
medical technology industry. BioTelemetry is 
focused on the delivery of health information to 
save and improve lives, while reducing the cost of 
care.” Today, the Company provides cardiac and 
mobile blood-glucose monitoring, centralized 
medical imaging and original equipment 
manufacturing serving the healthcare and clinical 
research sectors. BioTelemetry has many 
branches to focus it’s efforts in healthcare. BioTel 
Heart is the leading provider of 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 Care focused on primary care and is an 
industry leader in population health management 
and remote patient monitoring. Finally, BioTel 
Research focused on clinical trials, testing 
services, monitoring, data, and scientific 
consulting.  

Product Summary  

BioTelemetry provides a number of patient 
monitoring technologies such as the MCOT patch, 
ePatch, connected blood glucose monitor, and a 
blood pressure monitor. Along with these, 
BioTelemetry Offers a number of other heart 

monitoring devices. All of these devices and 
technologies are compatible with an Apple watch 
which can receive and transmit the data. If a client 
doesn’t own an apple watch BioTelemetry sells 
their own device MCT 3 Lead LifeWatch in order to 
monitor the patient. BioTelemetry also provides 
their own online portal BioTel which can be used 
in coordination with health apps on phones and 
can be paired with the apple watch or 
BioTelemetry’s LifeWatch. Within BioTel, other 
existent hospital information systems can be 
integrated along with their E.M.R systems and 
even have their own integration, tech team to help 
with the process of implementing the new 
information system.  

Telehealth companies in 
Canada 
Maple 

Company Report  

Maple has 
transformed the 
entire patient’s 
journey 
completely 
virtual, eliminating 
waiting rooms and 
enabling instant 
connections with 
doctors, through 
their mobile app. The doctors that work on the app 
are “Canadian licensed and practicing family or 
emergency medicine.” Their doctors treat 
numerous conditions from Colds to High Blood 
Pressure to Acne. Furthermore, they offer testing 

services at their facilities for certain 
conditions. Additionally, they 

offer aid to hospitals to help 
with “budget constraints, 
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physician shortages, and communication issues.” 
Maple works “collaboratively to implement digital 
programs that cater to your hospital's needs” with 
the implementation of  the Maple telehospitalist 
system which  “allows physicians from across the 
country to work hand-in-hand with care providers 
and medical staff Hospital to assess patients”. 
Maple has developed the first virtual inpatient 
program and has used primarily in rural healthcare 
systems but is looking to expand to other regions 
to continue the use of its telehospitalist system. 
Their system has been able to reduce unnecessary 
ER visits, follow discharged patients virtually 
tracking action plans and their medications, and 
solving staffing challenges through inpatient tele-
rounding where “physicians from across the 
country virtually see and assess patients in 
hospital each day.” 

Product Summary  

Maple runs its online doctor’s office through 3 
mains steps: 

1. The patient fills out an online questionnaire 
revealing prior health information and 
conditions in order to provide continuity of 
care.  

2. Second, the patient will get an online video 
chat or meeting with a 
licensed physician in order to 
review/diagnose their condition.  

3. After diagnosis the doctor will either 
prescribe medicine to their patient or order 
extra at-home lab tests which their patient 
can pick up at their local pharmacy  

Within the virtual inpatient program, patients 
within the hospitals can contact and receive care 
from doctors all over Canada. Along with general 
care in rural locations it can also aid in specialist 
care. Besides maple’s inpatient program they also 
offer aid in updating hospital systems with 
updated EMR’s, physician connection networks, 
and implementation support.  

InTouch Health 

Company Report 

InTouch Health 
prioritizes the use 
of one integrated 
platform for all the 
basic telehealth 
needs of any 
hospital system. 
They accomplish 
this using their 
virtual care 
platform, solo, 
which allows 
patients to get in 
video calls with 
their doctors in 
their own homes, 
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and with other telehealth devices with allow 
doctors to treat patients in hospital from their own 
homes. InTouch Health aims to “make telehealth 
easy by giving you a single, integrated experience 
across a multitude of use cases, environments, 
and budgets.” With its open platform, solo is 
customizable for any hospital’s existing system 
and adaptable with any major Electronic Health 
Records. “Solo provides an immersive, patient-
centric view of your clinical workflows with 
configurable software modules for patient intake, 
scheduling, documentation, imaging, and 
analytics — all in a single interface” 

Product Summary  

InTouch Health is 
focused on bringing 
telehealth solutions 
areas through their 
integrated healthcare 
platform Solo and 
various other telehealth 

devices. Through InTouch health’s cloud based 
network, their patient platform Solo “extends care 
beyond your four walls with direct-to-consumer 
telehealth solutions to fill in the gaps of care and 
connect your providers with patients in a way that 
makes care convenient and accessible from 
anywhere.” The platform enables consumers and 
patients to initiate care from anywhere, 
automates check ins, is easy to use, works on all 
mobile devices, and contains integrated billing 
and EMRs. InTouch Health also offers other 
telehealth devices for use in hospitals such as 
Viewpoint, TV and TV pro, Xpress and Xpress Cart, 
Vici, Mini, Vantage and Vita carts. 

International Telehealth 
Companies  
Comarch 

Company Report  

Comarch is a “global software 
house delivering and integrating 
proprietary IT products”. Though 
Comarch works in developing 
technology for numerous 
industries it’s innovations in 

healthcare has been some of it’s most impressive. 
Comarch hopes to be “a supplier of innovative 
Remote Medical Care solutions that use its own 
software, equipment and Medical infrastructure. 
Comarch works with numerous hospitals in order 
to implement their own software, information 
systems, electronic health  

records, data centers, etc. They also aid hospitals 
in remote care with their numerous patient 
monitoring technologies for use at-home, 
hospitals, or 3rd party locations. Comarch also 
employs the use of AI and cloud-based analysis 
within many of their healthcare solutions. 
Comarch has partnered with many other software 
companies the most notable of which, IBM.  

Product Summary  

Comarch’s products can be separated into 3 main 
categories.  The first is meant to support and 
enhance existent systems within hospitals. 
Comarch Optimed NXT supports the work of 
medical staff throughout the building through one 
efficient platform of connection. They have also 
developed their own e-documentations system 
with Comarch E.H.R allowing continuity of care 
with their efficient exchange of documentation 
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between facilities, an intelligent search engine, 
and a user-friendly interface.  Comarch E.H.R is 
available through their hospital information 
system Comarch medNote. They also offer their 
Comarch RIS system to help with the analyzation 
of certain medical data and imaging within 
hospitals.  

The second strengthens the connection between 
patients and their providers. Comarch Concierge 
is a “multichannel communication platform for 
patients”. Through the platform patients can 
effectively communicate with their doctors 
outside of the hospital environment through 
online video calls and secure messaging, always 
access their electronic health re cords, and receive 
personalized recommendations. Also, Comarch 
gives each of their patients an Electronic Life Card 
to help keep track of all the information on a 
patient in case of a health emergency.  

The third focus on Internet of Healthcare Things or 
the implementation of healthcare technology at-
home or outside of the hospital. Comarch has 
developed numerous patient monitoring 
technologies to help patients with chronic 
conditions  such as Comarch CTG, Comarch 
LifeWristband, Comarch SMA(Senior Medical 
Assistant) and PMA, Thermometer, blood pressure 
meter, scale, pulse oximeter, ECG event, Comarch 
CardioVest, and Hospital Telemetry 
Assistant(HTA-Monitors hospitalized patients). 
Comarch also has developed the Comarch 
Diagnostic Point to help bring care to patients in 
any location.” Comarch Diagnostic Point consist of 
devices and software enabling simple and quick 
measurements of each patient’s basic vital para 

meters. The operational scheme is 
provided simply, via an application 
available on a tablet. The application 
can be used to guide the patient and 
indicate the order of tests to be carried 
out. Data collected from peripheral 
devices are received by Bluetooth 
before being transmitted to the 
Remote Care Center e-Care” 

Focuscura 

Company 
Report  

FocusCura 
is the 
Dutch 
market 
leader in the field of home health care innovations 
especially with their elder care initiatives.  They 
help the elderly “stay independent for longer and 
let them remain in control” within their own 
homes. FocusCura helps their patients stay out of 
nursing homes while still ensuring their safety and 
care. Additionally, they have made it a priority to 
“bridge the gap between “cold technology” and 
“warm care”. This is especially vital with the user-
friendly software as elderly patients are often 
opposed and unaccustomed to many types of 
technology. Furthermore, FocusCura ensures that 
the essential triangle between the patient, family 
members, and healthcare professionals is always 
kept intact and supported.  

Product Summary  

FocusCura has developed healthcare innovations 
in “two areas: “Virtual Homecare” 

and “Hospital to Home”. To 
ensure the best 
at-home care, 

FocusCura 
contains 3 main 

healthcare 
solutions/products. First is the cAlarm Personal 
Alarm system. “With cAlarm, vulnerable people 
can live at home for longer knowing someone can 
get to them quickly in an emergency” as help is 
available with the click of a button. The button is 
available as a pendant, wristband or mobile alarm. 
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The alarm system can also connect to a patient’s 
at-home sensors. Second, their cKey Home 
Access product assures clients that home care 
workers and healthcare professionals can enter 
their home when necessary. It allows for the 
clients to be secure in their home, without the 
worry of locking out professionals or family 
members in case of an emergency. Third, 
FocusCura provides medication support through 
their cMed Medication Support solutions. CMed 
assists clients take their medication 
independently with correct dosage and timing. 
CMed has proven to help providers effectively 
monitor medication use remotely and “improve 
both medication intake and patient compliance”.  

Martek Marine 

Company Report  

Martek Marine is a 
marine tech company 
with a UK Head Office in 
Adwick Park and an Asian 
Office in Singapore. 
“Martek Marine exists to 
revolutionize ship safety, performance and crew 
welfare. As a world leader in the manufacture and 
distribution of marine equipment across the globe 
– Martek Marine is dedicated to making your fleet 
compliant with safety, environmental, medical, 
and navigation marine regulations.” Since its 
creation in 1999 Martek Marine has supplied over 
300,000 ships and with more than 100 million 
dollars in sales of equipment. Though the 
company has many services from ECDIS training, 
remote servicing, equipping spares, gas detecting, 
emission monitoring, and navigation we’re going 
to focus on its services to 
ensure its crews welfare. 
Martek Marine has worked 
with many governments 
around the world including 
the UK’s to ensure that their 
crews and ships are 
equipped with Martek 
Marine’s products.  

Product Summary  

In order to ensure 
the health of a 
ship’s crew 
Martek Marines 
offers a variety of 
medical devices 
and other 
technologies. 
First, they offer a marine defibrator in order to deal 
with any sudden cardiac arrests on the ship. They 
also offer personal location beacons to keep track 
of the crews and their locations to ensure their 
safety. Also, with Martek Marine’s remote 
servicing and a call center on-board crew member 
can get in contact with on-land doctors or 
specialists if necessary. Finally, they offer on-ship 
portable tests for alcoholic abuse, clean potable 
water, and hatch 
coverings.  

StethoMe 

Company Report  

StethoMe is funded 
through the EU and 
based in Poland. StethoMe utilizes a smart 
stethoscope that can monitor respiratory and 
heart conditions. 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 own analysis. If used at-home with 
coordination with the app, the patient can send 
their results to a doctor who will determine what 
to do next. The StethoMe provides “information on 
values of parameters such as respiratory rate (RR) 
and heart rate (bpm) and through the platforms AI 

https://www.martek-marine.com/product-category/gas-detection/
https://www.martek-marine.com/product-category/ship-performance/
https://www.martek-marine.com/product-category/crew-welfare/
https://www.martek-marine.com/product-category/crew-welfare/
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use and analyzation software its able to accurately 
provide a diagnosis which is then reviewed by a 
doctor. StethoMe has develop the first smart 
wireless stethoscope and hopes to continue it’s 
use in hospital systems and homes throughout 
Europe.  

Product Summary  

 

Resideo Life Care Solutions 

Company Report  

Resideo life care 
solutions is a spin-
off company from 

Honeywell 
focusing on 
providing security, 
comfort, and care 
within someone’s 
home. Telehealth 
is one of the 
biggest initiatives 

that Resideo has explored, hoping to connect their 
entire telehealth ecosystem. “Our telehealth 
ecosystem focuses on the patient by providing 
remote patient monitoring solutions to help 
streamline care coordination and improve 
outcomes.” Along with their patient monitoring 
solutions they have also developed their own 
genesis tablet and clinical dashboard to help 
coordinate between the patient and care giver. 
Additionally, Resideo ensures any client’s 
telehealth programs will be running smoothly with 
their clinical monitoring services and inventory 
management.   

Product Summary  

The main product offered by Resideo is its 
LifeStream Remote Patient Monitoring Solution. 
Within this solution there are 3 main parts that 
allow for full connection within all the parts of the 
telehealth ecosystem from the patient to the care 
provider to Resideo’s technologies. First, Resideo 
offers a number of peripherals and accessories in 
order to monitor the levels of it’s patients such as 
their Welch Allyn Wireless scale, Welch Allyn Blood 
pressure monitor, Nonin 3230 Pulse Oximeter, 
MyGlucoHealth glucose monitor, HomMed scale, 

and etc. Then Resideo provides their patient 
platform LifeStream which provides a clinical 
dashboard and a means of virtual connection 
through video chats and Genesis DM. Finally, in 
order to connect the LifeStream platform to the 
peripherals and accessories, Resideo developed 
their Genesis Touch tablet which “walks users 
through the process of collecting their biometrics 
and sends them to our LifeStream clinical 
monitoring software for evaluation.” 

MyDoc  

Company Report  

MyDoc was voted as the 2020 Telehealth 
company of the year within Singapore and was 
“recognized for exemplary industry leadership 
across eight markets in Asia”. MyDoc’s programs 
helps patient recover faster on average, facing 
fewer doctor’s visits, medical tests, and heavily 
reduce costs. MyDoc offers multiple services to 
help with chronic care management from health 
data tracking to digital health screenings, to a 
patient’s own personal team of doctors, 
physicians, and health coaches available 24/7 to 
integrated chronic disease programs.  

Product Summary  

MyDoc accomplishes all of its services through its 
app. MyDoc acts as a personal healthcare platform 
for patients allowing for them to keep track of 
their medical records, appointments, and other 
health information. Additionally, through the 
platform patients can get in contact with doctors 
for care appointments or general clinical coaches 
to help get advice. Furthermore, throughout the 
platform there are many features meant for use by 
the patient including case notes, a health diary, e-
medical certificates, a health concierge, 
automated reminders, lab data integration, e-
prescriptions, data management, health data 
tracking, specialist referrals and transparent 
billing.  

https://lifecaresolutions.resideo.com/lifestream-products/lifestream-clinical-monitoring-software/
https://lifecaresolutions.resideo.com/lifestream-products/lifestream-clinical-monitoring-software/
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Aerotel Medical Systems 

Company Report  

Since its creation in 
1985, Aerotel medical 
systems has been 
focused on easing 
the burden of rising 
costs and diminishing 
efficiency within 
primary health care services. In 1998, after 
becoming its own independent wing from its 
parent company, Aerotel Medical Systems has 
placed its primary focus on the advancement and 
development of telemedicine solutions. 
Headquartered in Israel, “Aerotel Medical Systems 
is a leading global manufacturer of modular, 
mobile and home-based telemedicine and 
telecare solutions, designed to transfer essential 
medical and lifestyle data over the telephone, 
mobile phone, wireless, the Internet and other 
electronic media.” Aerotel has clients all over the 
world from the US to India primarily offering their 
remote patient monitoring solutions.  

Product Summary  

Aerotel offers solutions and products aiding in 
remote patient monitoring services. Aerotel sells 
many ECG recorders and transmitters to allow for 
patients to keep track of their levels such as their 
HeartView transmitter and Heart 2006 recorder. 
Most of their devices have built-in Bluetooth 
software to receive and transmit the data but 
some older models require add-ons for transition. 
Aerotel also offers their telecare data hubs to help 
store the data within hospital systems. 
Additionally, Aerotel has developed their own 
remote monitoring software through their web 
platform allowing for doctors to keep track of their 
patient’s levels. This platform is also accessible for 
the patient if needed. The software also notifies 
doctors or care takers if there is an abnormality 
within the levels of the patient and an presumed 
emergency.  

Koninklijke Philips 

Company Report  

Koninklijke Philips also known as Royal Philips is a 
leading health technology focused on improving 

people’s health and enabling better outcomes 
across all types of care from healthy living and 
prevention to diagnosis, treatment, and home 
care. Philips primarily focuses on bringing 
technologies into people’s homes making 
everyday items and household objects smarter 
and better. . “Philips leverages advanced 
technology and deep clinical and consumer 
insights to deliver integrated solutions. 
Headquartered in the Netherlands, the company 
is a leader in diagnostic imaging, image-guided 
therapy, patient monitoring and health 
informatics, as well as in consumer health and 
home care.” 

Product Summary  

Koninklijke Philips has many at-home products to 
help with many facets of healthcare from sleep 
aide to pregnancy health to chronic care to 
respiratory care. 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. Within their software 
they’ve utilized AI within their analysis and 
healthcare technologies including VitalEye, 
SmartExam, EPIQ CVX, IntelliSpace Discovery, 
IntelliSpace Portal and Cognition, AI workflow 
suite, IntelliSpace Precision Medicine. These 
technologies vary from variations of hospital 
information platforms such as SmartExam to 
integration of their radiology and imaging 
software. They also provide many solutions 
including InnoSpire Go, to aid kids with asthma 
and other respiratory problems, SmartSleep with 
snoring bands and smart lights, and solutions for 
pregnancy care such as baby monitors. They 
contain many more solutions for improving at-
home care, but these are just a few of them.  

Recent Announcements  
AristaMD: In August 2020, AristaMD was named 
the best tech startup in San Diego by The Tech 
Tribune.  

Lemonaid Health: Started offering behavioral 
health services through their platform to help 
treat depression and anxiety. Though, Lemonaid 
health offer COVID tests through partner 

https://www.aristamd.com/resources/news/tt-best-san-diego-tech-startups/
https://www.aristamd.com/resources/news/tt-best-san-diego-tech-startups/
https://www.lemonaidhealth.com/services/depression-anxiety
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pharmacies. They are currently working on 
developing an at-home COVID lab test. 

Amwell: Google cloud and Amwell announced a 
partnership to transform the global healthcare 
ecosystem.  

Bright.md: Bright.md’s SmartExam is now 
available in Epic App Orchard. Bright.md was 
named part of the 2020 Digital Health 150 
(companies the reimagine the lines of traditional 
healthcare).  

NutriMedy: Participating in their first clinical trial 
under the scope of total joint arthroplasty (TJA). 
They will observe the impact of a 12-week remote 
dietitian supervised dietary and physical activity 
change prior to TJA of the hip or knee.  

Doctors on Demand: New partnership with 
Walmart to provide virtual primary care. Now able 
to provide care to millions of Medicare Part B 
beneficiaries.  

Premier Health: First to use robotic bronchoscopy 
for lung cancer diagnosis. As of June 2020, they 
were the second to achieve system-wide geriatric 
emergency department accreditation.  

Livongo: Teladoc and Livongo are in the process of 
merging to provide touch a more global audience. 
More information found here. 

AMD Global Telemedicine: Announced Connect N’ 
Care earlier in August 2020 as their direct-to-
consumer telehealth platform. Launched virtual 
portal to streamline COVID test results.  

BioTelemetry: Back in July 2020, they announced 
a sales agent agreement with Boston Scientific 
Corporation for Boston Scientifics LUX-DxTM 
Insertable Cardiac Monitor System. BioTelemetry 
also acquired the On.DemandTM remote patient 
monitoring and coaching platform in July 2020.  

Maple: Partnering with Encon Group Inc. 
(insurance provider) to create a new healthcare 
offering for virtual care 24/7, 365 days.  

Intouch: Teledoc completed acquisition of 
InTouch early July 2020. Ranked 2020 Best in 
KLAS for virtual care platforms.  

Comarch: 50 Comarch LifeWristbands provided to 
Regional Health Inspectorate in Sofia which will be 
given to people in quarantine because of COVID.  

FocusCura: Bought by ASSA ABLOY, a healthcare 
company located in the Netherlands.  

Marteck Marine/Lifecare: Provided Sarum St. 
Paul’s School in Salisbury with one of their 
automatic defibrillators.  

StethoMe: Introduced AI wireless stethoscope 
back in April 2020 in partnership with 
MaQuestionMedicale and HomeDoctor.  

Resideo: May 2020, Resideo launch LifeStream 
v5.7  and Genesis Touch v3.9 which updated text 
messaging and video scheduling features.  

MyDoc: Partnering with Oncoshot to allow cancer 
patients to access advice from leading 
oncologists.  

Aerotel Medical Systems: International Medical 
Services of Hungary in September 2019 completed 
a nation wide project of equipping the national 
ambulance service with Aerotel ECG recorders.   

Koninklijke Philips: Late August 2020, the FDA 
cleared Philips Onvision needle tip used for 
regional anesthesia.  
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Why are cable operators a natural fit to support Telehealth 
– An Inter-Industry Perspective 
Republished from SCTE.ISBE Cable-Tec Expo 2020 

Sudheer Dharanikota, Ayarah Dharanikota 

What is the problem? Key Takeaways 

We make the following recommendations to the 
Telecom operators: 

▪ Expand your offering beyond connectivity 
▪ Repurpose infrastructure and security offering to 

the healthcare needs 
▪ Enhance your service and support organizations 

to address Telehealth needs 

Key words: Telehealth, T4H, Serviceability, Support 

Telehealth is expected to solve many 
of the healthcare related issues that 
are driving costs, curtailing the reach 
and impeding to meet the quality of 
care goals. How can Telecom 
operators help in bringing innovative 
Telehealth solutions to the market? 

Back to TOC 
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Abstract 
Cable and healthcare industries are crossing paths 
at many places including in the area of Telehealth. 
This paper explores how mutually beneficial 
collaborations can be created between the two 
industries. 

In the process we evaluate different building 
blocks of Telehealth. A case will be made for the 
cable operators supporting some of these building 
blocks. We will provide a quick survey of some of 
the publicly known Telehealth inter-industry 
collaborations. We will analyze different 
stakeholders in the Telehealth ecosystem and 
their needs.  

We are going to highlight the low hanging fruits in 
this collaboration where Cable operators can 
begin. And finally provide a preliminary 
recommendation on how cable operators can 
venture into a mutually beneficial opportunity. 

Evolution of Telehealth and 
challenges 

Healthcare expenses are skyrocketing in United 
States [1]. Per Capita national expenditure rose 

from $146 in 1960 to $11,160 in 2018 (refer to Figure 
28) at a rate of 4.6%. It is expected to rise at a yearly 
rate of 5.4% from 2019 – 2028 (refer to [2]).  

In the market, there are many healthcare and 
technology initiatives to reduce wastage, reduce 
cost and increase productivity [3]. As will be 
discussed later in the document, many current 
inefficiencies can be addressed by Telehealth 
initiatives. With this brief motivation, we will 
discuss the background of Telehealth and its 
promises in detail in the rest of the section.  

Although, this is not a primer on healthcare 
definitions, it is essential to understand tele terms 
that are often confused by non-healthcare 
professionals. Telehealth and Telemedicine are 
defined by HIMSS as [4] – Telehealth: A broad 
variety of technologies and tactics to deliver 
virtual medical, health, and education services. A 
collection of means to enhance care and 
education delivery. This term encompasses the 
concept of “telemedicine,” which refers to 
traditional clinical diagnosis and monitoring 
delivered by technology. The term “telehealth” 
covers a wide range of diagnosis, management, 
education, and other related healthcare fields 
including but not limited to dentistry, counseling, 
physical and occupational therapy, home health, 
chronic disease monitoring and management, and 
consumer and professional education. Figure 29 
gives a high-level summary of the above 
terminology and different types of Telehealth 
services offered. For a bit more discussion and 
relevant references from Telecom operators’ point 
of view refer to [5]. In this paper we focus only on 
Telehealth aspects of the telecom and healthcare 
inter industry puzzle. 

Telehealth [6], in a nutshell, 

- Addresses lack of access to quality care 
specifically in the remote communities 

- Reduces provider burnout in unnecessary 
activities such as traveling between 
facilities 

Figure 28 US healthcare spend 1960-2018 
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- Assists with care gaps in chronic disease 
management with different patient’s 
providers  

- Increases and manages hospital staff 
utilization through effective capacity 
management 

- Controls the escalating costs the providers 
are caught in the fee schedules and no-
shows 

The question is, if Telehealth is solving 
inefficiencies in the healthcare industry, why is it 
not taking off? There are some significant 
technological, policy and perception issues that 
need to be addressed for Telehealth to be widely 
adopted. These are briefly mentioned in the insert 
– “Telehealth Challenges.”  

These barriers are, atleast temporarily, lifted due 
to COVID-19. Radipidly in the last few months 
Medicare, who is the largest government 
sponsored health insurance, relaxed their 
restrictions around the communication 
mechanisms, payment restrictions etc. [8], [9], 
[10]. The Telehealth community has gained their 
long deserved recognition in a hurry. Telehealth 
solutions or services adoption has surged from 
roughly 54 percent in 2014 to 85 percent in 2019, 
indicating a higher level of acceptance and desire 
for telehealth solutions and services [11]. We will 
need to wait and see if these policies and payment 
structures will be continued after the COVID-19 
scare subsides. A generic agreement in the 
healthcare community is that we will not go back 

to the pre-COVID status, but will also not have the 
same level of policy and payment relaxation.  

Even before the COVID situation itself, there had 
been significant tailwinds that were driving the 
innovation and adoption in the Telehealth industry 
[12]. These tailwinds were mainly around 
expanded funding availability, increased adoption, 
proven results, disruptive acquisitions [13], 
availability of 5G and 10G [14] networks.  

Telehealth focus has been catching attention from 

different industries. Firms are trying to solve a 
portion of the problems. For example, there are 
over 300 companies claim that they are 
addressing Telehealth needs [12]. This early 

Figure 29 Types of Telehealth and relation between Telehealth, Telemedicine and Telecare 

Telehealth Challenges 

Telehealth was envisioned in 1960s. Why did it 
not take off yet, if the healthcare industry 
unanimously agrees to its benefits? We have 
three roadblocks [7] - 

Payment: Payment codes are not available for 
many Telehealth services yet 

Policy: Federal and state healthcare agencies 
have different policies that restrict the 
adoption of Telehealth 

Proof of Quality: Healthcare professionals must 
prove that the quality of care provided by 
Telehealth matches non-Telehealth based 
delivery 
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adoption stage of the Telehealth industry is 
heavily fragmented due excitement in the market. 
In addition, the government agencies, such as The 
U.S. Department of Health and Human Services 
(HHS), are trying to control these disruptions in an 
orderly fashion through relevant Telehealth 
success metrics [15]. Such ripe innovation grounds 
are becoming more and more favorable to the 
Cable Industry, as we will discuss in the next few 
sections. The question will be more on what 
strategy an operator needs to employ when 
addressing Telehealth needs rather than if they 
should enter this market. 

High level stakeholder needs 
As shown in Figure 30, Telehealth ecosystem has 
many stakeholders. Of course, it begins with the 
patient and their family members that are 
involved in the decision making of a healthcare 
visit. If the patient needs additional care, such as 
taking care of an elderly person, the care giver will 
also need to be part of the ecosystem. 

 

Figure 30 The Telehealth ecosystem consists of patient, 
provider and payer side partners 

The patient interacts with the provider(s) (Doctors, 
Physician Assistants, CNP, etc.) for guidance and 
treatment. Note, that there could be multiple 
providers as part of their treatment. In addition, 
the provider ecosystem includes their satellite or 
community hospitals (such as the VA Telehealth 

services [16]), pharmacies, labs, and/or imaging 
group. The providers and the patients interact 
with the payers (the public or private insurance 
companies) for billing and getting paid for the 
services. In addition, the state and federal policy 
makers (not shown in the figures) sets the 
guidance to the whole ecosystem. Note, in case of 
Telehealth, all these interactions are happening on 
the infrastructure provided by the operators. 
Before diving too deep into the details, lets 
understand the goals of Telehealth. The policy 
makers, who are the gate keepers for the 
Telehealth services, are interested in 
understanding the efficacy of the Telehealth 
services in the following dimensions [15] – 

- Access to care: Access to information for 
patient, family, care team, and caregiver 

- Financial impact: Cost to patient, family, 
caregiver team, society, and the health 
system 

- Experience: Patient, family caregiver, care 
team member, and community experience 

- Effectiveness: System, clinical, 
operational, and technical effectiveness 
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Not going too much into the details, we would like 
to highlight some of the Telehealth needs as 
shown in Figure 31. These needs can be classified 
into patient ecosystem needs, provider 
ecosystem needs, payer needs and policy maker 
guidance. These needs are self-explanatory and 
align with the Telehealth metrics. To meet the 
needs of the Telehealth environment, in addition 
to the most important aspect of the health care 
involvement, the supporting solution 
characteristics can be classified into the 
infrastructure characteristics, the serviceability 
offers, and the support offers. These are essential 
to turn a fragmented Telehealth offer into a 
manageable solution. In the following sections we 
will build a case on how cable operators can, with 
their current capabilities, become the Telehealth 
environment managers. 

Building blocks of Telehealth 
Environment 
The Telehealth environment can be offered as a 
B2C (Business to Consumer), B2B, and B2B2C 
business models. As a preliminary step towards 
offering the Telehealth environment, the Cable 
operators should investigate which business 
model they would enter with to ensure success in 
this highly fragmented healthcare market. Cable 

operators have a unique relationship 
with customers through their 

broadband services. But keep in mind, healthcare 
is a more emotional and demanding (from service 
agreements point of view) service. If you are 
selling to the Telehealth environment through 
providers and their satellite offices, we need to 
first consider what are their incentives. These 
incentives can be identified through the 
Telehealth metrics identified before. The other 
more attractive model is to reach consumer 
through healthcare establishments. There have 
been multiple studies performed showing this as 
a valid approach for entering into the Telehealth 
environment. Many operators have created their 
healthcare IT initiatives ([17], [18], [19], [20]) to get 
their feet wet in this inter-industry activity. Lately 
we have seen the Telco and Cable operators are 
turning their head to the more profitable 
Telehealth initiatives (Refer to [22], [23], [24]).  

The best way to understand the building blocks of 
the Telehealth solution is by looking at the day in 
the life of a patient. As shown in Figure 29, 

Figure 31 High level needs and offer alignment of a Telehealth ecosystem  



Page 75 | © Duke Tech Solutions Inc. Proprietary 

Telehealth offers are classified into Synchronous, 
Store and Forward, Remote Patient Monitoring 
and Other categories (Tele-education, metrics 
gathering, analytics, mHelath, eHealth etc.). These 
are elaborated in Figure 32 from a patient’s point 
of view to gain more insights into the Telehealth 
service offerings. 

Telehealth is a rapidly evolving industry. The 
question is how can Cable operators get onto this 
fast moving train? Looking at the Telehealth 
environment, as shown in Figure 32, from Cable 
Operators point of view, one can identify three 
sets of building blocks as below: 

- Patient environment support 
o Communication platform 
o (Future) Consumer oriented unified 

communications 
o (Future) Device Integration of current 

and future in home care devices 
o (Future) Usability and accessibility 
o (Future) Supporting team integration 
o (Future) Installation services 
o (Future) Support services 
o (Future) Training support 
o (Future) Build homes to meet future 

needs 

- Provider environment support 
o Communication platform 
o Infrastructure support 
o Unified communications 
o Secure infrastructure 
o (Future) Integrating the provider 

ecosystem partners 
o (Future) Patient monitoring 

infrastructure 
o (Future) Integrate with store and 

forward components 
o (Future) Increased installation and 

services relationships 
o (Future) Training and education 

support 
o (Future) Telehealth related ML 

algorithms 
- Policy and payer environment support 

o (Future) Telehealth metrics tracking 
o (Future) Telehealth ML algorithms for 

problem centric analysis 
o (Future) Policy organizational support 

Figure 32 Day in the life of a patient in different Telehealth scenarios 



Page 76 | © Duke Tech Solutions Inc. Proprietary 

Once we understand the business model and the 
building blocks of services to be offered in the 
Telehealth environment, we need to 
address the incentives to get the 
right priorities for the stakeholders. 
This process will refine the roadmap 
of Telehealth environment 
execution by the cable operators. 

Figure 33 provides a quick capture 
of different incentives in the 
Telehealth. When the cable 
operators are creating their 
solutions, we recommend 
elaborating their offering in a 
framework, such as above, to 
address the incentives of different 
stakeholders in the environment. In 
the following section we evaluate such a 
framework to create high level recommendations 
and a roadmap for the cable operators. 

Cable Operator supported 
Telehealth recommendations 
Figure 34 shows the top differentiators that a 
cable operator can use to their advantage in this 
rapidly evolving Telehealth industry, and the risks 
they need to overcome. To become a formidable 
player in this inter-industry activity they need to 
create a razor sharp strategy enhancing their 
strengths to meet healthcare needs, fostering 
targeted relations, and offering aggressive 
enhanced services with commitment. 

Bringing all the concepts, metrics, and capabilities 
together, in Figure 35, we propose a potential 

roadmap for the Cable Operators to successfully 
offer a Telehealth environment.  

1. Offer your existing capabilities to 
healthcare industry: 

a. We propose the operators to play to 
their strength to start with. This 
includes the ubiquity of reach and 
relations through connectivity. It is 
observed that the biggest challenge 
for the Telehealth customers is still 
the broadband connectivity. This is 
certainly understandable in the 
rural areas. Even in the urban and 
suburban areas, this seem to be one 
of the main concerns. The lowest 
hanging fruit for the cable operators 
is to bundle these connectivity 
services in the healthcare language 
to address the customer needs. The 

Figure 33 Telehealth environment incentivized for different ecosystem players 

Figure 34  Cable operator high level SWOT analysis 
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wireline services such as HFC and 
Fiber based solutions, along with 
the wireline services with the future 
5G etc., can solve these basic needs. 
Some of the metrics the healthcare 
industry understand related to 
connectivity are the 24/7 
availability, cost reduction through 
efficient use of time and increased 
reach of the patients. 

b. Extend the existing service oriented 
infrastructure to meet the 
healthcare needs. These include the 
managed back office and hosting 
services – specifically focused on 
the supporting the above 
mentioned communication 
relations. This includes services 
such as Unified communication 
services. Assist the healthcare 
providers in hosting their important 
data (such as EMR data, patient 
specific data, billing information 
etc.) and a portfolio of seamless 
interconnection (between the 
stakeholders) services. These 
services can be measured through 
the availability and seamless access 
metrics.  

c. Offer a state-of-the-art secure 
platform. The healthcare industry is 
longing for the day-to-day security 
infrastructure that the cable 

operators offer for connectivity, 
data, and communications. 
Working with their security 
infrastructure, the providers by 
solving the security related issues 
will be welcome by the healthcare 
industry. Such an infrastructure’s 
effectiveness can be measured 
through vulnerability prevention 
and other security metrics. 
 

2. Adopt your capabilities to the healthcare 
needs: 

a. Adopt the service quality metrics 
that the cable operators are using 
to monitoring to the healthcare 
services. Develop healthcare 
specific quality of care and lifestyle 
improving service – like what we 
call the Quality of Experience 
metrics for the services we offer for 
the triple play services. Metrics such 
as response time improvements, 
cost reduction, quality of care 
improvements etc. need to be 
measured on the data that is mined 
for these healthcare services. This 
increases the adoption of the 
Telehealth services and hence the 
Cable Operator supported 
healthcare services. 

b. Use your service oriented analytical 
platform to assist the complex 

Figure 35 A potential roadmap prioritization for executing Telehealth solutions by the cable operators 
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healthcare issues. Put the complex 
digital infrastructure that Cable 
Operators have developed to solve 
Telehealth related problems. These 
metrics will be in cost of care 
reduction, quality of care 
improvements, Telehealth 
effectiveness etc. This, in our 
opinion, is a simple redirection of 
the analytical infrastructure to the 
healthcare industry. 

3. Increase the capabilities of the operators to 
meet the future needs of the healthcare 
industry: 

a. Develop Telehealth installation 
services as a first step to turn the 
Telehealth as a standard portfolio 
service. Extend the fulfilment PPTs 
(people, processes, and tools) to 
offer the Telehealth installation 
services. Implement different 
fulfillment learning that you have, 
such as self-service and assisted 
service combinations, to make the 
customer’s life easy when 
deploying these services. Measure 
your stakeholders and your 
successes through metrics such as 
ease of use and adoption increase. 

b. Offer Telehealth support services 
to turn the fragmented market to 
your advantage. Use your 
customer’s support infrastructure 
through care centers, truck rolls to 
address their healthcare needs. This 
comes at the expense of mobilizing 
your support organizations to gain 
healthcare expertise. The size of the 
Telehealth opportunity 
foreshadows the complexities 
reshaping your service 
organization. The reward for the 
operators is significant enough that 
this is a necessary step to gain the 
full control of your inter-industry 
opportunities. Success can be 
measured by response time, and 
problem solving capability 
assessment metrics. 
 

In addition to the step-by-step Telehealth 
services, the Cable Operators have to make the 
appropriate decisions to develop a go-to-market 
strategy either through partnerships, building 

some of the solutions, or by applying the BOT 
(build, operate and transfer) model. For such a 
solution they need a clear roadmap for execution, 
deciding which market they are after: B2B, B2C or 
B2B2C. For additional information reach out to the 
authors. 
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What is the problem? Key Takeaways 

We make the following recommendations to the 
Telecom operators: 

▪ Develop partnerships with AIP specialists 
▪ Offer high value services 
▪ Repurpose devices to mee the elderly needs 

Key words: AIP, Elderly Care, Enhanced Connectivity 

Elderly population is going to double 
by 2060 reaching ~ 90 Million and will 
start growing faster than the < 18 year 
old from 2035. Their monthly costs are 
going through the roof. How can cable 
industry, with their technical and 
service excellence, assist this specific 
segment of customers? 

Back to TOC 
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Introduction 
2020 has been a landmark year for humans. Never 
before has the human race been equipped with 
the technical capability to be able to handle 
dissecting data as well as innovation in finding 
cures and prevention to something like the 
coronavirus strains that now threaten the fabric of 
how we behave as a society. We are all locked in 
our homes and trusted areas of interaction with 
our fellow humans. No sector of humanity has 
been more affected by the pandemic than the 
elderly population. The virus itself affects those 
with compromised or weaker immune systems 
often. This not only brings our elderly population 
into the most vulnerable group but also now 
making elderly care homes possibly the most 
likely place to catch and spread a virus and 
contagion.  

Even before our pandemic times, it was 
clear that Aging in Place (AIP) was a key 
area for new opportunities for Cable 
Operators to tap into. It is not only a huge 
improvement change for elderly lives but 
also a new source of high margin revenue 
for the Cable Operators. Lockdown at 
home has given everyone a taste of what 
it is like spending more time in your home 
and in particular the role of connectivity in 
our digital work and social lives. One 
could almost claim that the foundation 
pillar of AIP is connectivity. Thus, making it 
obvious that the Service Provider is in a unique 
position to open up the floodgates on a new de 
facto model for living out your life in your own 
home.  

Now is the time for Cable Operators to go beyond 
the triple play and quadruple-play and add high-
value connectivity-based services for the AIP 
cycle of the connected home life.  The following 
sections of this paper will take the reader through 
the opportunity and some of the key tenets of a 
Cable Operator led AIP solution. It will also 
hopefully open discussion on the key decision 

 
1 United States Census Bureau, 2017 National 
Population Projections Tables: Main Series, 
available here 

points and also the inertia elements for the 
operator to pivot into this space. This paper will 
focus specifically on AIP at home rather than in 
dedicated living communities which can share a 
lot of the technology and approaches like normal 
residential housing AIP. It will also highlight the 
simple approach to AIP with the simple tenets of:  

▪ Technology assist for aging in place  

▪ Connectivity  

▪ Communication 

▪ Data Analytics 

With a practical focus on the simple assists for 
Aging in Place, the Cable Operator can do well in 
the high-value service that will emerge to keep 
people at home longer. 

Understanding the Aging in 
Place market opportunity 
US aging population percentage is growing. Based 
on1 the US Census, as shown in Figure 36, the aging 
population that is above 65 years old, is nearly 
going to double from 49M in 2017 to 95M in 2060. 
This is attributed to the reduction in mortality rate. 

Figure 36 US Census 2017 - 2060 population projection 

https://www.census.gov/data/tables/2017/demo/popproj/2017-summary-tables.html
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This growing elderly population is going to 
significantly increase healthcare and in general, 
their lifestyle-related spending. 

As shown in Figure 37 from VizHub2 Out of 
$2.7Trillion spent on healthcare in 2016 in the 
US, ~35% is spent on the above 65 years age 

 
2 Tracking personal health care spending in the US 
| Viz Hub, available here 

group. This amounts to ~$1Trillion on the 
needs of an aging population. Based on 
the yearly healthcare cost allocation 
from National Health Accounts3 the 
overall healthcare spending reached 
$3.6Trillion in 2018. If the same trend 
continues, by the year 2028, the US will 
be spending ~$1.6T on the elderly 
population (as presented in the insert 
2018 & 2028 US Healthcare Spend and 
High level AIP Opportunity). This is the 
basic spend on the elderly with the 
status quo of support. Through 
innovations, different industries are 
trying to address the needs of the 
elderly. Some of these healthcare 
spending can be used for their lifestyle 
changes that potentially can reduce the 
overall cost.   

The aging population will be more 
technical savvy ➔ Open to newer 
business models 

The 65-year-old today entering their AIP journey is 
more technically savvy and has lived most of their 
life with the Internet (introduced 30 years back), 
laptops (30 yrs.), smartphones (13 yrs.), and 
devices such as Alexa (6 yrs.). So, the 65-year-old 
today is in reasonable shape to leverage and drive 
technology themselves for their AIP 
independence. The 85-year-old today in their AIP 
journey has probably struggled in their use of 
technology having missed the key events above as 
part of their working and earlier life. The tech-

3 National Health Expenditures 2018 Highlights, 
available here 

Figure 38 2019 elderly living by census.gov 

Figure 39 Targeted elderly population who prefer to age in place 

Figure 37 2016 healthcare spend from elderly based on their insurance 
and condition 

https://vizhub.healthdata.org/dex/
https://www.cms.gov/files/document/highlights.pdf
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savviness along with the serious inclinations to 
staying independent, as shown in Figure 38, 42.1% 
amounting to 14.4M4 households (Not including 
elders couples that are living alone themself) in 
the US fall into this target market. Historically the 
homes are growing at 1.013 times year over year. 
This will lead to roughly 16M homes passed by 
2028. This is expected to grow to ~30M by 2060. 
Like any solution a connectivity and 
technological-based solution to help people 
remain in their homes as long as possible targets 
the majority of people who follow the pyramid 
sections, as shown in Figure 39, below where the 
person can remain in their home with technical 
support even to the point where they need regular 
help from external sources and even if they need 
full-time nursing care. For issues of the mind and 
brain and Chronic health conditions, these 
typically have to be handled in Nursing homes or 
specialized assisted living communities with 
onside medical resources.  

For this Market research analysis we can make 
some coarse assumptions to develop a best-case 
opportunity size, as follows: 

Assuming in 2020 ~25% of those 65+ living on their 
own currently need the help of technology (such 
as for their self-care, Independent living, and 
Ambulatory problems) to improve quality of life 
and the ability to remain at home, the target 
customer base would be ~14M people. By 2060 

 
4 United States Census Bureau, The Older 
Population in the United States: 2019, available 
here 

this will reach ~24M. 25% of the 14M can 
immediately benefit from technology assist 
solutions. 

In 2020 about 8% of the population on a Cable 
Operators network are over 65 and of this about 
25% are living on their own. So a hypothetical 
operator with 2M subscribers has an addressable 
market of 160K subs above 65 of which 45K are 
living on their own, which will increase to 75K by 
2060. This group will be the most motivated to 
adopt based on the price points compared to the 
assisted living options. 

Now let us see if we can figure out some potential 
indicators as to how much people are willing to 
pay, should pay, or can pay for AIP based 

2018 & 2028 US Healthcare Spend and High 
level AIP Opportunity 

 

NHE3 provides a detailed breakdown of 
healthcare actual send of $3.65T in 2018 and a 
projected spend of $6.2T by 2028, as presented 
above (numbers are in billions). Out of this 
overall spend $2.6T in 2018 and $4.5T can be 
addressed by the initiatives that are part of the 
Aging In Place initiatives. Note that this 
opportunity sizing includes all age groups. If we 
assume 35% of this is spent on the elderly (as 
shown in Error! Reference source not found.), it 
would be approximately $1T in 2018 growing up 
to $1.6T by 2028. 

Figure 40 Yearly income, in 2018, of Aging in Place individuals 

https://www.census.gov/data/tables/2019/demo/age-and-sex/2019-older-population.html


Page 84 | © Duke Tech Solutions Inc. Proprietary 

technology solutions. As shown in Figure 40, the 
non-family households (representative of the 
Aging in Place individuals) income is skewed 
towards  less than $50K per year4. People age 80 
and over who live alone had a median income of 
$22K in 2018 compared to $52K for married 
couples. 

One out of five older adults has income from 
earnings. In 2018, the median income of the four-
fifths of people age 65 and older who are fully 
retired was $20,440. The amounts were similar 
among all older age groups. The monthly income, 
with no earnings, is about $1,700 so you will see 
that all of the monthly costs of care are more than 
the earnings of a lot of the US senior citizens. 2017 
Social Security Bulletin5 report that roughly half of 
the aged population live in households that 
receive at least 50 percent of total family income 
from Social Security and about one-quarter of the 
aged live in households that receive at least 90 
percent of family income from Social Security. In 
2018, the yearly average assisted living cost6 is 
$45K ranging from $36K minimum in South 
Carolina to $72K in Delaware. Nursing home costs 
run from average in 2019 annually of $89K for a 
semi-
private 
room to 
$100K for a 
private 
room. 
Things have 
increased 
since 2016 
and are still 
increasing 
as the aging 
population competes 

 
5 The Importance of Social Security Benefits to the 
Income of the Aged Population, available here 

for Nursing Home beds and are on track for 2028 
to be $120K for a semi-private nursing home room 
to $135K for a private room. As usual, things vary 
by state from the highest Alaska at $29K for a 
private room to the lowest Oaklahoma at $5K per 
month. The 2019 Monthly median cost for care in 
each of the categories of In Homecare, 

Community 
and Assisted 
Living, and 

Nursing 
home care 

are 
presented in 

Figure 41. These numbers don’t show the 
additional costs for memory care or for severe 
disabilities which are much more expensive. 
Traditional home health care aides assist seniors 
with daily activities of living, light housekeeping, 
offer medication reminders, and serve as 
companions. Their wages average $20.50 per 
hour, $164 per day, $5K per month, and $59K 
annually. It is this cost and service that we are 
targeting for technology assist care to minimize 
the number of hours, days of in-home services, or 
aides to help. Skilled nursing care typically 
involves services similar to home health aides, but 
providers are trained and certified nurses or 
therapists who are able to offer additional care 
such as medication administration, wound and 
injury care, and various types of therapy. Skilled 
care averages $220 daily, $6.6K monthly, and 
approximately $79K per year. We also want to try 

6 Nursing Home Costs, available here 

Figure 42 Prevalence of caregiving by age of recipient, 2020 compared to 2015 from AARP 

Figure 41 2019 US monthly median cost of elderly care solutions 

https://www.ssa.gov/policy/docs/ssb/v77n2/v77n2p1.html
https://www.seniorliving.org/nursing-homes/costs/
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and use technology to minimize the visits and 
hours spent in the home of the home health aides 
and other medical support. GoInvo7 estimated in 
2019 that ~$252B of $3.5T total healthcare costs 
are spent in Home Health Care and Nursing Care. 
Compare this with the combined revenue of all US 
Cable Companies of $83B in 2018. 

A couple of other discussion points to consider 
when understanding the Aging In Place dilemma. 
In particular the role of family carers for both 
elderly or in particular single elderly parents. Some 
of the key premises of aging in place business 
opportunities with technology solutions are to 
enable the parent's children and relatives to 
provide a more effective caring solution for not 
only their parent(s) but themselves. The problem 

 
7 GoInvo, Where your health dollars go, available 
here 

of children caring for their parents is a complex 
one and has many parameters from  

- Different cultural views of living with 
parents 

- The stress and business of the lives with 
their own kids – not having enough time for 
their parents 

- The hassle factor of looking after their 
parents vs it being a vocation to do it 

- The guilt of kids not doing enough for their 
parents 

- The guilt on parents having to rely on their 
kids for support 

A note on taxation and Medicare coverage for Aing in Place 

In most cases out of pocket nursing home costs are generally tax deductible under itemized medical 
expenses. If yourself, your parent, spouse or another legitimate dependent is in nursing care primarily 
for medical care, then expenses related to medical care, lodging and meals are deductible. However, 
seniors in nursing homes for personal reasons rather than medical, will only be allowed to deduct costs 
associated with actual medical care, but not meals and boarding costs. Medicare will cover skilled 
nursing care expenses in very specific situations and is not designed to pay for nursing home or custodial 
care costs long term. One such situation is when a senior has been hospitalized and released, but still 
requires a bit of specialized care. Medicare will help pay for short terms stays in nursing homes if they:  

- Were admitted to the hospital for a minimum of three days as an inpatient 
- Have been admitted to a Medicare certified facility within 30 days of the hospital stay 
- Need skilled care like physical therapy, speech therapy, and other types of rehabilitation 

Those who meet all of these conditions under original Medicare will qualify for assistance as follows: 

- Up to 20 days of nursing care is 100% covered by Medicare 
- After day 21 and up to day 100, patients will pay a co-pay that averages $170.50. 
- After 100 days, all Medicare coverage ends, and all payments are the patient’s responsibility. 

Medicaid Coverage for Nursing Home Care. This coverage assists individuals with many types of medical 
care including doctors’ visits, hospital stays and long-term care services such as those received in a 
skilled nursing facility. Often, this program covers 100% of these costs, but there may be co-payments 
for certain beneficiaries. For those who qualify for Medicaid, this is the best choice for nursing care 
coverage. Your Home does not count against Medicaid if someone else is living there or its less than 
$595,000 (or $893,000 in some states). Medicaid may put a lien on your house to cover expenses on 
your death. 

https://www.goinvo.com/vision/healthcare-dollars/#:~:text=%22Where%20your%20Health%20Dollars%20Go%22%20is%20a%20map,connected%20becomes%20apparent.%20The%20visualization%20serves%20two%20purposes.
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- The economics for care – if the parent(s) 
can’t afford, can the kids pay for the Help 
services 

- Proximity and closeness of the kids or 
family members to the Aging in Place 
parent(s) 

- And lots of other factors that many readers 
will be familiar with  

2020 AARP report8 provides a very detailed 
analysis of the impacts on the extended family 
due to elderly caregiving. They found that more 
than 1 in 5 Americans (21.3 percent) are caregivers, 
having provided care to an adult or child with 

special needs at some time in the past 12 months. 
As shown in Figure 42, This totals an estimated 
53.0 million adults in the United States, up from 
the estimated 43.5 million caregivers in 2015.  
When looking at caregivers for adults only, the 
prevalence of caregiving has risen from 16.6 
percent in 2015 to 19.2 percent in 2020. They also 
highlight “Unpaid caregiving is increasing in 
prevalence and the U.S. population continues to 
age and live longer with more 
complex and chronic conditions. 
Caregivers feel the push and pull of 
providing care on their time, their 
financial well-being, their health, 
their family, their work, and their 
own personal well-being. They may 
find themselves in need of 
information, resources, benefits, or 
programs—but these things are often 
difficult to find or access, or too 
expensive to afford. Unpaid 
caregivers are serving as a core piece 

 
8 AARP, Caregiving in the US, available here 

of the health and long-term services and supports 
(LTSS) systems, as well as the main source for 
long-term care for adults living at home and in the 
community.” 

As shown in Figure 43, family caregivers8 spend 
~24 hours per week on their loved ones 
while 21% of caregivers are providing 41+ hours of 
care. The solution potential is to appeal to these 
family caregivers to give them the tools to have a 
more balanced life themselves and be able to use 
technology to be able to decrease the amount of 
active time that they spend with the parent(s) they 
are providing care. 

AARP analysis8 also identified that, as 
shown in Figure 44, ~76% of the 
caregivers are within 20 mins from the 
care recipient and ~11% of them are 
more than an hour away. This also 
provides a good case for the 
monitoring solutions that can be 
offered for the AIP population. 

As shown in Figure 42, an estimated 
40M Americans are providing care 
for older members of their family. 

These family carers often have severe impacts8 on 
their own careers, finances, and ability to also save 
for their retirement and healthcare. The 
technology solutions suggested here in this paper 
would offer many of these carers more time and 
the use of technology to be more efficient with 
their face to face time with their elder parents and 
in many cases remain remote for their parents for 

Figure 43 Average number of hours per week spent by caregivers (from AARP) 

Figure 44 Caregiver distance from Care Recipient (from AARP) 

https://www.aarp.org/content/dam/aarp/ppi/2020/05/full-report-caregiving-in-the-united-states.doi.10.26419-2Fppi.00103.001.pdf
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a lot longer in the Aging in place lifecycle. Some of 
the aging population needs are well articulated in 
the National Science and Technology Council 
report9 as extracted into the insert “Emerging 

 
9 Committee on Technology of the National 
Science and Technology Council, Emerging 

technologies to support an aging population” 
below. 

As shown above, significant work is in progress to 
address the aging population needs and one of the 
top priorities is to provide this to reduce the 

technologies to support an aging population, 
March 2019, available here. 

Emerging technologies to support an aging population 

This report identifies a range of emerging technologies that have significant potential to assist older 
adults, and it is offered as a guide for both public and private sector research and development (R&D) to 
improve the quality of life, enhance individual choice, reduce caregiver stress, and cut healthcare costs. 
The Task Force identified six primary functional capabilities as being critical to individuals who wish to 
maintain their independence as they age and for which technology may have a positive impact. 

1.Key Activities of Independent Living. Living independently requires the ability to perform of a range of 
activities that impact our daily lives. Many of these activities can be assisted through technology, 
including those that support good nutrition, hygiene, and medication management. 

2.Cognition. Cognitive changes are common during aging, with increasing prevalence at older ages—
varying in severity and impact. These changes can affect the ability to live independently as well as 
personal safety. Technology holds the promise to help older adults monitor changes in their cognition, 
provide mental training to reduce the impact of these changes, and create systems that assist individuals 
and families to maintain financial security. 

3.Communication and Social Connectivity. Older adults may face communication challenges as the 
result of hearing loss, social isolation, and loneliness, especially in economically distressed and rural 
communities. Technology can improve hearing and strengthen connections to larger communities. 

4.Personal Mobility. Mobility is a key factor in successful aging. To live independently, an individual must 
have the ability to move around the home comfortably and safely and throughout the larger community. 
Technology can assist older adults in staying mobile and able to safely perform key activities necessary 
for day-to-day life as well as interact with their communities. 

5.Transportation. True independence requires mobility outside of the home and neighborhood. 
Transportation needs and limitations are dictated to an extent by the changes to individual physical and 
cognitive abilities that come with age. While some older adults remain completely independent and 
continue to drive without assistance, others may be able to drive but require vehicle modification and/or 
advanced technologies to assist them while operating a vehicle. New technologies could also help older 
adults more safely and easily use public transportation. 

6.Access to Healthcare. Access to healthcare plays a critical role in helping older adults stay active and 
independent as they age. Activities and strategies that support the maintenance of function and 
independence with age are multifaceted. Alignment and coordination of these efforts through 
technology can increase the effectiveness and efficiency of these services. 

In the process of identifying primary capabilities and focus areas in which technological advances can 
have a positive impact in enabling older adults to age in place, several areas emerged that are associated 
with a number of technological solutions and were therefore not specific to individual R&D 
recommendations. These areas are included in the final section of the report, Cross-Cutting Themes. 

https://www.whitehouse.gov/wp-content/uploads/2019/03/Emerging-Tech-to-Support-Aging-2019.pdf


Page 88 | © Duke Tech Solutions Inc. Proprietary 

overall healthcare costs. It is also intuitively 
understood that aging in place will provide 
significant cost savings. Note that these costs are 
not all related to healthcare alone, as explained in 
the insert “Emerging technologies to support an 
aging population”. Some of the technological 
areas aging population require assistance is 
highlighted in Figure 45. Although this gives the 
depth and breadth of the needs for the aging 
population, the steppingstone for this is an AIP 
Home. The rest of the paper we focus on this 
application noting that the opportunity for the 
Cable operators is a lot more than what is covered 
in this paper. 

As a first step to the business case, let us 
understand the current costs or payments by the 
elderly population. Then analyze this against the 
target population who can adapt to the elderly-
friendly smart homes. In later sections, we analyze 
some of the solutions, as low hanging fruits, that 
Cable operators can offer to reduce the health 
care costs and its potential revenue opportunities. 

Figure 37 provides the cost of the elderly 
population in different stages of support. The 
following discussion will outline different 
opportunities for the Cable operators - 

 
10 Fidelity Insurance, How to plan for rising health 
care costs, August 2020, available here 

- Provide a preventative/pre-emptive 
technology solution to the 55M maximum 
elderly homes 

- Out of which 3.5M homes that can 
potentially use the solutions now with 
specific packages 

o This opportunity is going to grow to 
~6M by 2050 based on population 
growth estimates  

- Offer the technical solutions to reduce the 
human support for in-home care support 
costs 

- Offer solutions to prolong the need for 
Assisted Living through different technical 
solutions 

- Offer solutions to enable in-home nursing 
through technologies rather than Nursing 
Homes 

Before we leave the business, case roll up it is also 
important to consider the cost of insurance 
typically paid for the Aging in Place journey of your 
life. Fidelity Insurance10 estimates that the average 
US Citizen is going to need $285K to cover the 
costs of Health in retirement. Annuity.org11 shows 
that an 85-year-old couple in 2039 is likely to be 

11 Annuity.org, Health care costs in retirement, 2019 
survey, available here 

Figure 45 Some of the example technological solutions required for the aging population 

https://www.fidelity.com/viewpoints/personal-finance/plan-for-rising-health-care-costs#:~:text=According%20to%20the%20Fidelity%20Retiree,and%20how%20long%20you%20live.
https://www.annuity.org/retirement/health-care-costs/
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spending $34K on their Health Care costs not 
inclusive of Long Term Care specific costs.  

There are many healthcare costs related to 
technical challenges that can be addressed in an 
AIP home. Note that healthcare is only a small 
portion of the AIP needs (as highlighted in the 
Emerging technologies support for AIP insert).  For 
example, technology can help with,  

- Maintaining contact with family and 
neighbors to avoid loneliness and 
depression  

- Minimizing the likelihood of accidents and 
issues in the home  

- Getting to someone quickly when falls or 
other medical issues happen  

- (Possibly) Following doctors orders on diet 
and medication  

A simple representation of some of the 
technology services that could be implemented to 
curtail physiological, medical issues as well as 
improve help time and quality of life for those with 
deterioration in being able to look after 
themselves. Figure 46 shows some of the 
technological services that can be offered to the 
aging in place population. 

HIPAA considerations: Medical information is 
protected by HIPAA12 (Health Insurance Portability 
and Accountability Act) Patient Health 

 
12 HHS.gov, Guidance Regarding Methods for De-
identification of Protected Health Information in 
Accordance with the Health Insurance Portability 

Information (PHI) handling rules. It is important to 
stress that the Cable Operator offers service to an 
AIP Home and the person is NOT to be a medical 
service provider. It is worth exploring this more as 
one of the main questions in the business case for 
Aging in Place - the liability and responsibility of 
Cable operators in AIP Home service. The 
collection of telemetry from the Aging in Place 
home that collates to provide services to the AIP 
person is the activity we are targeting for the 
Cable Operator opportunity. The information in 
the telemetry can be wide-ranging from –  

- Non-PHI related AIP application activities - 
watching TV, motion derived from Wi-Fi 
detection 

- PHI related information like the collection of 
BLE based health sensors - thermometers, 
pulse oximeters, blood pressure cuff 

- Not so certain PHI information which on its 
own is not medical information but can be 
used to derive health issues and is not subject 
to HIPAA PHI on its own 

o The collection of other sensors BLE, 
ZigBee, Wi-Fi, Z-wave, others that perform 
other detection sensory functions (room 
presence, door open/close, fridge 
open/close, pillbox opened/closed) 

o The use of cameras for visible 
monitoring and internal home 
transparency to approved carers 

o The use of audio devices to detect 
cries for help 

o The use of panic buttons for 
emergency help solutions 

- Highly PHI associated information 
such as the specialist internet-connected 
home medical equipment ranging from pill 
dispensers to chronic illness support like 

and Accountability Act (HIPAA) Privacy Rule, Nov 
2012, available here 

Figure 46 Simple technology solutions that can assist aging in place 

https://www.hhs.gov/sites/default/files/ocr/privacy/hipaa/understanding/coveredentities/De-identification/hhs_deid_guidance.pdf
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cloud-controlled and monitored dialysis 
machines.  

These all have varying degrees of issues with 
privacy, reliability, a consequence of correctness. 
It is envisaged that most Cable Operators will not 
provide the AIP care portal solution (for the 
purposes of this paper’s scope – think of it as the 
interim database of the parametric information 
collected from the AIP home to perform the AIP 
service. This database and API interfaces are 
subject to the rules of privacy for both home and 
medical (if recorded) information). As shown in 
Figure 47, the cable operator can use two simple 
mapping models. 

(Model 1) Cable Operator provides only a 
connectivity solution and a set of cloud services to 
the AIP solution and AIP care portal – forwarding 
AIP telemetry in a pass-through model to 
Healthcare Delivery Organizations (HDO’s). The 
client solutions in the AIP solution set are typically 
supplied by the AIP portal company and in many 
ways are anonymized to the Cable Operator who 
may only provide a certain hub and display and 
audiovisual help services – driven by API’s that can 
be accessed by the AIP solution provider. This 
access to this cloud, App, and API services can be 
a ‘charge for’ service – particularly gaining access 
to Operator provided device resources in the 
home. HIPAA compliance is a wide-ranging area 
which we will outline briefly later in the paper but 
this solution offering works to abstract the Cable 
Operator as much as possible from any HIPAA 
compliance requirements. With the increase in 
privacy requirements for every Cable Operator 
and consumer 
engagement, Cable 
Operators are already 
becoming familiar 
with the security and 
privacy of data and 
have implemented 
solutions themselves 
and with vendors like 
CommScope and 
others to ensure 
compliance to privacy 
and security. In this 

architecture, the Cable Operator provides a 
business service to 

- AIP Care Portal companies who make the 
compliant linkages to AIP homes and the AIP 
resources that need to help them like Care 
Companies and Medical support 

- Collects a fee from - AIP person or carers, 
selected Care Company service provider – 
allowing them access IoT Hubs, Displays, 
another home telemetry including voice and 
audio services. 

(Model 2) An argument could be made that the 
Cable Operator could actually perform the Care 
Portal function explicitly as an extension of its own 
Home telemetry databases. The Cable Operator 
already performs smart home and IoT functions 
and many of these functions overlap with the 
same schemes for AIP solutions where some of 
the IoT devices are recording health information. 
The Cable Operator can provide the necessary 
security, privacy, and anonymization features to 
the northbound AIP resources including medical 
analysis services. In this scenario, the Cable 
Operator could expand its Smart Home or Security 
services to cover some of the functions of 
response to AIP issues and response 
requirements. The Cable Company could also 
partner with AIP solution providers to give them 
access to their Care Portal solution as part of their 
service. The Cable Operator would take a 
percentage of the direct to AIP person service 
charges for the use of its Aging in Place Care Portal 
and in-home devices and telemetry services. 

Figure 47 The two potential solution architecture for AIP services from Cable Operators 



Page 91 | © Duke Tech Solutions Inc. Proprietary 

 

Expanding on the issues around liability and 
having now introduced the HIPAA and PHI words 
let us spend a few minutes and discuss some of 
the key areas that typically come up when 
discussing Health over Cable solutions 

- Medical Liability when offering services 
that can be tagged as pulling health or 
medical information from the home or 
devices 

- Offering emergency alert solutions like 
panic buttons and not fulfilling SLA with 
consumers on the reliability of emergency 
alert solutions. 

As stated earlier – the goal of the Cable Operator 
Aging in Place solution is to pick the solution set 
to minimize any interpretation or prognosis of 
medical data and to align an AIP solution more 
with the Home Security offerings of the Cable 
Operator – where the key issues are reliability of 
connection to the cloud – and the ability to hand 
off the telemetry information to the Security 
service provider and call-out services. 

HIPAA (Health Insurance Portability and 
Accountability Act) is a broad-ranging Act but the 
key element of it for AIP solutions is to adhere to 
the HIPAA privacy regulations and provide the 
defined protection and confidential handling of 
health information. The National Institute of 
Standards and Technology (NIST) and the National 
Cybersecurity Center of Excellence (NCCoE) have 
been defining standards to make sure that 
medical devices cannot be compromised, and 
privacy standards are maintained. There is a new 
term used on the Internet of Medical Things 
(IoMT). There are probably two basic levels of 
worry of exposure 

- Informational leaks about the individual's 
medical conditions, health status, changes 
in health etc. 

- Unauthorized, incorrect, or illegal changes 
in any medical parameters or status that 
can inadvertently affect the person or 
are illegal. This particularly applies to 

any AIP solutions that have changes made 
in the conditions in the home like 

o Changes in recommendations for 
medication dosage via reminders or 
other technology assists 

o Changes in chemical mixes in 
sophisticated medical devices like 
infusion pump based delivery 
systems. 

To reemphasize, the cable operator approach to 
Aging in Place solutions will be to provide the best 
possible solution to minimize exposure to the 
deeper medical elements which will typically be 
offered by partnered solution and the key thing for 
the Cable Operator solution will be to leverage 

- Devices and Hubs to connect to overlaid 
AIP devices 

- Provide reliability of connectivity service 

- Provide an AIP Consumer Experience in its 
own Consumer Experience across its 
ownership of devices like a TV screen 

- Leverage its non-PHI telemetry to create 
economic telemetry streams when 
correlated with AIP devices strengthens 
the Cable Operator value in the AIP value 
chain 

Figure 48 Potential 3-way solution set for AIP or medical intervention 
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A typical reference architecture for Aging in Place 
and intervention Telemedicine is shown Figure 48. 

A more detailed but simple illustration of the AIP 
value process for the Cable Operator architecture 
in AIP is illustrated in Error! Reference source not 
found.. Whatever path the Cable Operator goes in 
the value chain of Aging in Place they are 
positioned well to be able to offer the service or 
partnered services through their 

- Ability to market services into the 65+ 
bracket homes they provide broadband 
and video services  

- Ability to market to the kids and caregivers 
of an elderly parent(s) 
who are also in their 
network 

- Potentially also 
collaborate with each 
other on AIP services 
across different 
partnered Operator 
Networks. This is the 
case where the AIP 
home is in for example 
Mediacom’s network 
and the Kids and 
Carers are remote on a 
Comcast network.  

It is this ability to market, 
fulfil and support the service as well as the 

integration of 
the solution into 
the Connectivity 
and Video 

offering 
(detailed later) 
that drives a 
strong case for 
the Cable 
Operator to 
insert in the 
value chain of 
Aging in Place. 

 

 

 

Connectivity a major element 
of the Aging in Place solution 
Now, let's start to develop the pillars for the 
Technology solution and Connectivity solution 
offerings that the Cable Operator can offer to the 
Aging in Place home on its network.  

The key is using the broadband connectivity 
provided by the Cable Operator to form the basis 
of the AIP solution.  As shown in Figure 49, the 65+ 
group is one of the demographics with the lowest 

internet connections and in 2020 it is ~80% of the 

Figure 50 Key elements of the connectivity solutions for Cable Operators in AIP value chain 

Figure 49 US 2000-2019 Adults connected to the Internet by age 
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population. As part of technology based AIP 
solutions, there will need to be some new 
additional connections and the new costs 
introduced for broadband services.  Cable 
Companies should consider some new reduced 
rate services for these initial connect applications 
to onboard the AIP home and then grow the value 
of the connectivity with the payers of the home 
connection.  

One additional point of note is that there are many 
people who are for connection to elderly people 
using technology tools themselves for 
communication and in some cases do-it-yourself 
monitoring and even more advanced health-
based monitoring solutions. These solutions 
typically comprise of – video conferencing 
capable phones (Apple Facetime, Google Duo) for 
visual contact, smart speakers (Alexa Dot and 
Show, Facebook portal, Google mini, Google Next 
Hub), solutions like Alexa Drop-In – which allows 
an incoming call to be answered without the user 
having to pick up, emergency alert pendants, 
cameras, some sensros for movement etc. But 
typically they are not going beyond this small 
subset of solutions into more complex and linked 
monitoring and activity promoting solutions.  

However, it should serve to highlight the basic 
importance of connectivity. To create that 
connection from remote carer to AIP person and 
to make the visibility into their current status 
something that can be checked by simply looking 
at an application on your phone. This is key also to 
the business proposition of Aging in Place. To be 
able to  

- Make the carer infrastructure remain 
remote from the house as long as possible 

- Only have the carers in the AIP persons 
home when they desire or is necessary or 
scheduled 

- Minimize the carer travel cost and optimize 
the efficiency of the time they spend face 
to face 

- Allow multiple carers to share the burden 
of care with technology to help them all 
see the daily life metrics of the Aging in 

place person and spread the response 
amongst more than one individual for 
different activities (Remote carers can take 
a watch on cameras placed in AIP persons 
home or monitor alerts to alleviate this 
burden from carers) 

- Allow the AIP person to remain in control 
of their own care needs through initiating 
help  

- Become independent and remove burden 
that an AIP person may cause on their 
family 

- Spend wisely by the AIP person or their 
family carers in covering any AIP costs. This 
sometimes translates to not spending 
money on even Internet connectivity for 
the elderly and certainly slower to invest in 
technology solutions and Do-It-yourself 
plans.  

The last point ‘spend wisely’ is an interesting part 
of the AIP journey and especially when a decline in 
ability is slow but steady. Our elderly from 65 
onwards, are a generation where saving for ‘a rainy 
day’ has always been in their minds as well as 
trying to also leave their kids something to 
improve their lives. Additionally, when small issues 
around ease of mobility or getting more chairs 
bound to creep in, there is not an immediate 
tendency to start spending money to get help a 
few times a day to move to different parts of the 
house. Indeed many or all AIP persons tend to 
soldier on at tasks that were once simple like 
dressing in the morning but have gotten much 
harder due to arthritis or other ailments – and 
don’t think to look for a morning help service until 
they reach absolute inability to do the task. People 
and the Elderly with limited and finite resources 
will not spend money for help until its usually past 
the time they needed it. It is this fear of opening 
the dwindling bank account or running up debts 
that many times inhibits an AIP person from using 
$20 per hour to help resources to enable them to 
keep quality of life and continue to function well 
in their homes. This can be one of the biggest 
drivers of creating a Cable Operator connectivity 
led Aging in Place solution that provides elements 
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that always show the cost efficiencies and return 
on living at home longer. 

The Figure 54 illustrates a typical three phase 
potential decline in the Aging in place process. For 
most people, the journey starts where you remain 
independent even if afflicted with some health 
and mobility issues. Most of the solutions for 
technical support of AIP rely on sound mind and 
diseases of the mind while they can be still 
supported with technology often and most of the 
time involves rely on heavy personal contacts of 
carers.  

As you can see in this very simplified approach to 
Aging in Place – the first phase of reasonable 
health is the ‘monitoring phase’. In this phase, 
connectivity is used to provide remote access for 
carers to the health of the AIP person and their 
daily status. One of the key elements of a Cable 
Operator Aging in Place offers is to promote the 
on-ramp of this stage process to the 65-year old 
that probably feels they don’t need this phase of 
monitoring until it is required which is sometimes 
too late for the avoidance of issues. We will 
discuss some on-ramp options for Cable 
Operators later in this section– particularly with 
the monitoring service tied to existing devices the 
AIP person has in the home for access to internet 
and video services.  

Monitoring needs to be clarified before we 
progress. Monitoring, as shown in Error! 

Reference source not found., has usually two 
aspects when discussed with Aging in Place 
solutions 

- Family carers monitor a parent or parents 
who are starting to decline a little or 
through a period where they have to take 
medication for improvements – the focus 
for Cable Operator solution is probably to 
define a package and market to this 
audience. 

- Professional monitoring where any home 
readings go directly to a Care Portal for 
professional review with an intermediary 
(doctor or care company) – this can be 
done with business development functions 
directly to the AIP companies in the area. 

There is an opportunity for the Cable Operator to 
really own the first and to partner with companies 
who provide the second option. During this 
monitoring phase – the focus for a connectivity 

Figure 51 The simple phases of Aging in Place decline 

Figure 52 Cable operator connectivity can provide the basis 
for monitoring services 
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solution is to be simple. There is a simple hierarchy 
of monitoring all of which can be offered at 
different prices and levels of sophistication. The 
first is the availability of the connection catering to 
different requirements of reliability and price 
points. 

- High Available connection to the home – 
typically with a Cable/DOCSIS/Wi-Fi first 
and backup with LTE or 5G NR (which can 
be pay as you use basis to make it more 
cost-effective) 

- Leveraging the general DOCSIS broadband 
connection for the majority of all 
monitoring solutions and typically of high 
availability. Solutions can be added to the 
Cable Operators' own monitoring of their 
network to immediately alert any AIP 
monitoring solutions when the DOCSIS 
network has dropped – allowing the carers 
to use other methods of contact (direct 
calls to LTE/5G based phones or get 
someone to the AIP person). 

- Leveraging the existing device ecosystem 
in the home to create a convergent 
solution offering across the Broadband and 
Video services which offer reuse 
opportunities for Aging in Place. 

- Leverage the increase in deployment of 
Smart Speaker assistants that support both 
Audio and Visual feedback and output.  

- Leveraging the 
increase in deployed 
IoT radios, in 
particular, BLE 
which is becoming 
the key remote 
control interface to 
Set Top Box and 
Smart Media 
Devices. 

- In particular the key 
use of the 

connected Smart Media Device as the 
connected Hub of Aging in Place services. 

Bringing back the connectivity architecture, as 
shown in Error! Reference source not found., the 
key elements of the connectivity chain, ensuring 
security on the link, ensuring persistence of data 
sending, ensuring privacy and anonymity, and 
ensuring simple onboarding and provisioning of 
AIP devices/services. All based around the key 
devices of broadband GW and WiFi, and Smart 
Media Device (with inclusive BLE and Far-Field 
Voice and Speaker technology). 

Much of the AIP service can be served with this 
simple and for the most part – a normal home 
device and connectivity ecosystem. This is key to 
the Cable Operator business case in that the 
investment in AIP capital expenditure is aligned 
with the general capital expenditure for the new 
Cable Home inclusive of IoT, Smart Assistants, and 
the migration of the STB to the Smart Media 
device. The SMD will be explored in more detail in 
the next section of the paper as it is the key device 
and hub to offer the AIP Cable Operator service. 
The key areas of transparency in the home and 
ability to capitalize on both the standard 
Broadband and Video devices are issued and the 
general IoT devices supplied as part of smart 
home and security applications.  There is a natural 
sensory network now emerging in the home – with 
(i) Wi-Fi (ii) BLE (iii) other IoT radios like Zigbee and 
Zwave (iv) Voice input – that can provide the 
foundational pillars of Cable Operators Aging in 
Place hub and interface to partner AIP services. 

 Figure 53 The five classes of device types that make up the AIP telemetry solution 
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Probably the most important connectivity and monitoring feature is just the ability to easily contact the AIP 
home remotely but with the following problems that a better solution than just calling them on the phone 
has to offer 

i. Video Chat is always better than just voice for better and more personal interaction as well as the 
psychological benefits of more intimacy. Additional regular video views of the AIP person helps to do 
visual checks from carers. Video transparency of the AIP home is probably the #1 fundamental 
connectivity feature and it alone could be improved to form a basic package to the AIP home 

a. As Elderly people age – the ability to use the Tablet and Smart Phone can diminish. Phones can 
get lost and require mobility to find them. The use of static Video Conferencing solutions is a key 
part of the communication reliability to the AIP home. Cable Operator provided Video 
Conferencing solutions are an important part of the AIP solution. One of the key functions of the 
evolution of STB to Smart Media device is to support Video Conferencing on a TV – the primary 
screen that most elderly’s spend a large portion of their day and is present in the rooms they 
occupy most. The TV itself also has the advantage of size and accessibility features for hard of 
sight and hearing. Even the humble TV remote can also be a more friendly interface device than 
a complex smartphone. 

ii. Use of Voice as an input to the Aging in Place solution. The advent of Smart Assistant technology has 
now found a home as part of the Aging in Place solution. Providing a cheap way to have whole-home 
coverage of a smart speaker and communication solution but most importantly as a way to be able to 
offer remote intercom support easily. Being able to reliably contact Mam or Dad when they have mobility 
issues and always be able to connect with them is key to the immediacy of monitoring – feeling that 
your parent(s) are in the next room and simple check upon them with an intercom solution. Today Alexa 
Smart Assistants for example offer a drop-in capability where a carer can immediately drop into an AIP 
home with Alexa’s drop-in enabled and the incoming voice or video call is automatically answered by 
the AIP Alexa device. This is an enormous advantage in the process of communication with elderly AIP 
persons with more and more of their time spent in one or 2 sitting locations during each day. Removes 
the issues with regular phones and smartphones  

a. Always powered in Smart Speaker – so no battery rundown of mobile phone 

b. Permanently located in the room and always available – DECT and Cordless phones getting lost 

c. Does not require the AIP person to get up to find or answer the phone  

d. Offers the ability to also do simple remote doctor visitations using quality video conferencing 
camera and audio. No issues with poor microphones or covered microphone muffled voice 

e. Can use audio-only smart assistants in modesty rooms like bedroom and toilet. Can be a simple 
emergency solution for toilets to provide immediate audio linkage when required or allow fallen 
AIP person to call for help as augment to a pendant solution. 

iii. Use of Cameras in the AIP person's home. The use of Cameras in the home to allow remote visual 
monitoring of the AIP home is a key part of the ability for someone who is usually on their own and does 
not have a daily person call and spends days on their own. Cameras can be seen as too invasive for many 
people to have in their home watching their every move but when confronted with the choice of (i) 
paying for home help (ii) burdening your kids and carers to call often and spend more time checking up 
on you (iii) not wanting to use other sensors in the home – the camera can be the best option for the AIP 
person to remain at home for as long as possible. 
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a. The key to the camera solution is to use them in the context of the AIP lifecycle and in particular 
when people have limited movement and ambulatory problems. When AIP persons are 
constrained to living in their house 24x7 and do not drive or only leave the house when family 
members take them out they usually get constrained to spending most of their time in 3 rooms 
in the house. With some mobility, they spend their times typically in 3 rooms – in kitchen for meals 
and variation of time spent in the room, in living room typically in front of the TV and for change 
of location to kitchen, bedroom. The kitchen and Living room with camera additions give huge 
telemetry and contact with AIP to allow the longest periods of no visits to the AIP person or 
minimize the simple checkup time spent. When the AIP person's mobility is compromised, they 
become essential to allow someone to remain in their home. They can even afford someone to 
spend all their time in a bed with the comfort of immediate access to their wellbeing and contact 
by remote carers and nursing staff. 

b. The key to the camera is to also offer 

i. Motion and the new person in House triggers – as Carers and Kids cannot spend all day 
looking at Mom or Dad in their home 

ii. Fall detection – improvements in AI is now making this possible 

iii. Facial detection – improvements in the technology now make it capable to recognize 
regular visitors and carers vs new entrants to the home 

iv. Health checking by Camera – High-resolution IR capable cameras allow the ability to 
detect pulse rate, potential high and low blood pressure, changes in walking gait and other 
medical insights 

c. Also offer fire and other detections (my not be as good as dedicated sensors for smoke or fire) 

d. Offer with inbuilt speakers and mic – an alternative to connect if the primary phone or smart 
assistant connection is not working. Many cameras now have mic and speakers built in to be able 
to communicate briefly into the room. 

Figure 54 The simple monitoring flow diagram for AIP 
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Monitoring forms the most important phase of 
any Aging in place solution. One key question is 
will 65+-year-olds or their carers see and 
understand the value of having or providing an AIP 
monitoring solution. An effort will need to be put 
into marketing the solution values and the 
importance of early adoption and not the usual 
‘wait for something to happen’ before doing 
something about it. The other element of 
monitoring is to provide a simple converged 
solution that is packaged like a typical MSO 
service where its simple and integrated into the 
existing offering. The competition for an MSO 
monitoring solution is the Do it yourself process – 
so the integrated offering in the typical 
broadband, video, and mobile solutions of MSO 
will be the key driver to adoption. 

The Figure 54 shows the simple effect of the five 
simple MSO supplied or leveraged devices and 
sensory information to provide the single most 
important, simplest, and most effective service of 
AIP – the decision for carer or kids to visit their AIP 
parent. While visiting Mom or Dad can be a 
vocation for many carers and as we showed in 
earlier sections that 65.7% of kids are close to their 
parents and about 10% are very far so need remote 
monitoring. But as we have also shown even when 
carers and kids are close to parents it is a huge 
stress on their own lives and their time. This 
monitoring solution offers as much potential to 
those kids as the far away remote kids – to provide 
as much care time as they can without having to 
visit because of worry of falls or other ‘absent’ 
information from their parent's home. 
Philosophically it is a balance between their life 
and their parent's life and the heavy burden of 
guilt vs a nursing vocation drive. What this 
technology solution offering does is to provide the 
balance that seems to work with  

- 100% reliable remote communication to 
Mom or Dad – avoid that huge frustration 
of not being able to contact home and 
worry 

- Simple video triggers throughout the day – 
allowing an easy email or app scan to see 
AIP person is in good form and up and 
about 

- Periodicity of function changes – AIP – 
especially when confined to house or room 
for much of the time gets to be very 
deterministic in events from the home (TV 
habits, motion habits, sensor value 
consistency) and these simple snippet 
updates give a fast 10-second ‘everything's 
ok’ view to the career 

The second phase in the AIP timeline solution is 
the ‘Small Nudges and Checks’ stage where the 
AIP solution gets more proactive in its 
engagement with the home. The areas that a 
proactive attempt at helping the AIP process in 
this stage are 

- Reminders and Notifications: Medicine and 
medication reminders, doctors 
appointments, scheduled visits to the 
home, bill pay reminders etc 

- Nudges and Checks: Take readings from 
any supplied IoMT devices like blood 
pressure or thermometers. Often the 
condition of not doing doctor visits is that 
the AIP person has to take their own 
readings continually. Automated locking of 
doors by adding smart locks to the doors. 
Leverage of Camera-based smart 
DoorBells, Automated turning on and off 
lights, Heating and Cooling use/on/off 
nudges and reminders, Food ordering 
nudges based on access to food order 
information, Pushed information from their 
carers and children – display on TV 

Solutions already exist for these types of 
notifications and reminders but are usually 
SmartPhone driven and in recent times there have 
been extensions to smart assistants to also set up 
important reminders. The issue is a typical one 
that is also found in IoT generally in that it is  

- Not fully understood by the population and 
demographic of 65+ AIP person and often 
not even by their Kids or Carers that these 
tools exist 

- Still relatively complex for the majority of 
people 



Page 99 | © Duke Tech Solutions Inc. Proprietary 

- Disaggregated and not consolidated in a 
simple Consumer Experience 

For notifications and reminders, the Cable 
Operator has a better solution potential than the 
SmartPhone applications and that is the leverage 
of the TV as the main portal interface for all AIP 
communications. The ability to be able to access 
this large-screen format to effect these Aging in 
Place applications removes much of the inertia of 
the 3 issues above. 

- Cable Operator provided a portal solution 
that can mix in AIP notifications, Video 
Conferencing in the same CX solution for 
the lean-back video experience 

o Can leverage the directions of the 2 
most popular middleware solutions 
on STB/SMD to add services and 
applications 

▪ AndroidTV and App Store 
and other AndroidTV 
services 

▪ RDK V and the evolving 
improvements in the 
Downloadable Application 
Container solutions for both 
STB/SMD and Broadband 
devices 

- Made simpler to work in lean-back mode 
utilizing simplest input devices 

o Aging in place adapted remote 
controls for ease of use. In some 
cases, it can be a large button 
remote for hard of sight elderlies 

o Use of Far-Field voice to provide 
input to the services and replies 

o Larger Font displays through the 
accessibility feature available in 
RDK and AndroidTV for sight-
impaired AIP persons 

o Higher Audio playback for hard of 
hearing AIP Persons 

- Even the control of the AIP persons 
STB/SMD by the remote Carer or family 
member to get the right channel or 
program is a well-traveled issue that many 
have seen when they are caring remotely 
for their parent(s) 

Perhaps the most important nudge of all is the 
reminder for taking medication which in itself the 
feature dwarfs all others as the largest payback for 
the AIP process. Many AIP persons forget their 
medication or take it incorrectly. One simple 
scheme is to couple the notification of medication 
schedule with the TV experience and uses it to 
prompt for medication or taking readings from 
supplied IoMT devices. The TV screen and its 
engagement with AIP persons is a key opportunity 
to be able to provide all AIP services on the 65” 
palette that is the TV.  

The last simple role the Cable Operator can play in 
the Aging in Place solution is the ability to help in 
the entrance and tracking of people into the AIP 
home. This is one of the key issues of the AIP 
process especially when there is a lack of mobility 
and hearing and the process of answering the 
door is both a difficult process and also opens 
security issues. Even when using solutions like 
food delivery when the AIP person is no longer 
driving on leaving the home un-aided the ability to 
answer the door can be the main inertia to the 
person staying on their own. So, a simple addition 
of a smart front door lock and camera solution tied 
to the Cable Operator solution and allowing 

- Visibility of who is at the door – not only to 
AIP person but also to their carer or kids 

o On the TV screen and the 
smartphone app for both the AIP 
person and Carer/Kids 

- Ability to open the door from the TV 
remote, voice or smartphone application – 
both for the AIP person themselves and the 
remote Carer/Kids 

- Logging of open and close door events 
including thorough checking of the locking 
process of the door after people have left. 
Potential separate camera verification. 
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With these 5 simple features, as shown in Figure 
55, integrated into the Cable Operators current 
offerings and devices, there is a high probability of 
covering the key features that are required to 
provide the tools to the AIP person(s) to be able to 
control their own lives, reduce the burden on their 
Carer and Family circle and provide the realtime 
transparency to the home so that any event that 
happens that threatens their health is responded 
to immediately – either through direct voice and 
video access to the home or the dispatch of 
someone close to the home. This solution works 
really well for local carers and family members to 
keep their time optimized for f2f visits and 
removes much of the guilt of family members who 
are not close to their AIP parents by being able to 
cost-effectively direct local resources to help only 
when required or in a normal deterministic 
schedule. 

The cost of these solution elements is also very 
low from both a capital investment perspective for 
both the Cable Operator and the Aging in Place 
home.  

For the Cable Operator, the cost elements overlap 
a lot with the capital investment for the 
broadband and video and phone experience and 
the main constituents are 

- Broadband Gateway with Wi-Fi – the 
amortized cost for Broadband Service sale 

- Smart Media Device – amortized cost with 
Video entertainment experience 

- Smart Phone Device – amortized cost with 
Mobile service if offered by Cable Operator 

o All AIP App elements can be 
downloaded on a third-party device 

o AIP person and their Kids/Carers 
also download and use Apps as part 
of service 

- Operator supplied 

o Camera(s)– Prices can range from 
$25 to $900 depending on solution 
quality  

▪ Camera additions to Smart 
Media Device for lean back 
Video conferencing 

▪ Camera additions to other 
non-SMD locations 

o Additional in-room audio smart 
assistants – Prices can range from 
$55 to $180 depending on the 
configuration 

o Smart Door Bell including camera  – 
prices can range from $120 to $300 
depending on configurations 

o Smart Lock for Door – prices can 
range from $150 to $300 

o Optional LTE/5G backup devices for 
Broadband services  

Figure 55 The five key tenets of simple AIP solution for Cable operators 
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- Cloud storage and transaction costs for 
device telemetry and cloud to cloud 
partner and Care Portal engagements 

- Additional Technician costs for installation 
of AIP additional devices in particular Front 
Door solutions of Doorbell and Camera 

o There is the scope that these can be 
done as Self Install Kits given the 
reasonable simplicity of Doorbell 
and Lock installs 

o Internal Camera installs can all be 
self install for AIP or Family 
members to do 

The Cable Operators solution play for Aging in 
Place 

This section along with Appendix A, will define the 
recommended AIP Home architecture and the 
role the Cable Operator can play to provide a 
valuable service to this market where the price of 
staying at home as long as possible can 
sometimes be not even defined in monetary 
terms. Finding the balance of  

(i) Existing CAPEX spend and OPEX spend 
on install and support for Broadband 
Video and Mobile services 

(ii) Adding in additional elements to the 
existing Broadband Video and Mobile 
devices to support the AIP market and 
to abstract this for maximizing the 
almost 9% of your network and 55M 
people in the US that can avail of the 
service. Sharing this CAPEX investment 
is key to the business proposition 

(iii) Looking at the extension of Aging in 
Place investment and it’s additional 
overlap to the Telemedicine business 
for EVERY customer on your network. 
Aging in Place solution and 
Telemedicine services have a lot of 
overlap wrt investment and partnership 
opportunities 

(iv) What the Operator provides vs Care 
Companies, Insurance Companies, 

Health Providers and Government 
support agencies for improving aging 
life and reducing the cost of out of 
home care 

(v) Providing client devices that add to the 
support of Aging in place but minimize 
the medical nature of the offered AIP 
service. Leveraging a Smart Home and 
Security solution to also support key 
non-medical Aging in place services 

(vi) Leveraging existing Cloud services to 
create the Cloud to Cloud telemetry 
connections to specialist Aging in Place 
partner solutions.  

(vii) Leveraging the change in services 
architecture paradigm of moving away 
from locked Operator services on 
Broadband and Video devices to one 
where containerized services can be 
added to the connectivity network to 
effect new services through the 
devices and endpoints in the home. 

 illustrates the key eleven elements of the Cable 
Operators solution for AIP Home. These solutions 
focus on the simple non-medical elements that 
make Aging in Place work with the virtual access 
to the home by carers and family. It also allows the 
Cable Operator to partner with AIP partner 
companies offering resources and services to the 
AIP process ranging from - home help services, 
food and meal preparation services, medical 
services, insurance services, specialist care 
services, etc. 
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A detailed discussion on these eleven services, 
their needs, the opportunity, the cost (CapEx and 
OpEx) implications, and the application extensions 
(such as telemetry) are provided in the Appendix. 

Business case with estimates 
of tiered service prices 
Before putting together, the business case for the 
AIP solution proposition for a Cable Operator, let 
us look at some assumptions –  

- The average life expectancy in the US is 
78.613 years in 2020 and it is trending up: 
The likelihood of people dying or leaving 
their home is part and parcel of the AIP 
business case process. When you are 
selling solutions and investing CAPEX in 
the 65+ customer base you have a much 
higher probability of any invested capital or 
install costs for recurring revenue that may 
not reach their full potential. The life 
expectancy of 78.613 for the US population 
determines your strategy. Figure 57 the 
probability of dying at different ages. This 
gives an idea of how the aging population 
and their supporting team think about 
different investments to the AIP Home. So, 
for risk mitigation, it probably drives a 

 
13NVSS, National Vital Statistics Reports, June 
2019, available here 

balance of getting some upfront capital 
investment costs for any solutions offered 
and a recurring revenue opportunity. 

- The financial stability for the aging 
population from a Lifetime Income14 point 
of view is essential for the future AIP 
Home: Increasing life expectancy and lack 
of proper financial planning will severely 
impact the lifestyle of the aging 
population. Supporting such financial 
services and also bundling the technical 
solutions to meet with the AIP Home is 
essential for the wide-scale adoption of 

14 American Academy if Actuaries, Risky business: 
Living longer withour income for life, June 2013, 
available here 

Figure 57 Probability of dying between X and X+1 years 

Figure 56 Eleven key service offerings from a cable operator to support AIP home 

https://www.cdc.gov/nchs/data/nvsr/nvsr68/nvsr68_07-508.pdf
https://www.actuary.org/sites/default/files/files/Risky-Business_Discussion-Paper_June_2013.pdf
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the services that we discussed in this 
paper. 

- The fragility of the aging population forces 
innovative and expeditious services: Injury 
like a broken hip (300,000 seniors break a 
hip in the US each year of which 70% of 
them are women) forces the aging 
population, especially AIP Homes, to adapt 
to their conditions. Studies have shown15 
that the mortality rate of a broken hip over 
65 years of age doubles over 12 years after 
the broken hip. In usual care, the reported 
1-year mortality after sustaining a hip 
fracture has been estimated to be 14% to 
58%. The relative risk of mortality in the 
elderly patient population increases by 4% 
per year. The first year after a hip 
fracture appears to be the most critical 
time.  

The above elements reinforce that AIP investment 
should be either (i) some upfront cost for CAPEX 
and monthly lease fee for equipment and service 
(ii) buy out option of the equipment with a 
monthly fee for service. The affordability of the 
technology assists in remaining at home is 
somewhere between 

- Pay anything to remain at home and 
reduce the burden on kids and remain 
independent 

- The average income of the 65+ age group 
who are not working is $1,700 per month 

- The 
average 
cost of 
Home 
Health 
Care of 
$4,000 per 
month 

 
15 Geriatric Orthopedic Suegery and Rehabilitation, 
The 1-Year Mortality of Patients Treated in a Hip 
Fracture Program for Elders, Sept 2010, available 
here 

deducting what Medicaid offers to support 
for Home Care16 such as, home and 
environmental accessibility modifications 
(alterations such as wheelchair ramps, 
walk-in bathtubs, stair-lifts, and 
environmental aids for lighting), medical 
equipment, and supplies, Personal 
Emergency Response Services (PERS) are 
electronic monitoring or call and respond 
services that enable persons to live alone 
or to spend portions of their day without 
direct supervision. There are four different 
categories of programs within Medicaid 
that offer funding that can be used to pay 
for electronic safety monitoring for the 
elderly (therefore for PERS / medical alert 
services) (Medicaid Waivers, Consumer 
Directed Services, Medicaid State Plan – 
Personal Care Attendant, Money Follows 
the Person.  There are also non-Medicaid 
sources of financial assistance for PERS 
devices17. Some of them are provided in the 
table below. 

- There is also a high probability that Family 
Members will also help out with the costs 
for technology-based AIP solution. They 
have the greatest to gain by minimizing 
their face to face visits to their parents to 
when they want to go versus having to 
constantly check if their AIP parent is ok. 
They may also be able to continue to claim 
the carers allowance themselves while 

16 Paying for senior care, Medicaid’s home care 
benefits: Eligibility, waivers and application 
information, August 2020, available here 
17 Paying for senior care, Medical Alerts & Personal 
Emergency Response Services Costs, May 2020, 
available here 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3597289/#:~:text=In%20usual%20care%2C%20the%20reported,58%25%20(Table%201).&text=The%20relative%20risk%20of%20mortality,population%20increases%204%25%20per%20year.&text=The%20first%20year%20after%20a,be%20the%20most%20critical%20time.
https://www.payingforseniorcare.com/medicaid-waivers/home-care
https://www.payingforseniorcare.com/financial-assistance/pers-safetymonitoring#title9


Page 104 | © Duke Tech Solutions Inc. Proprietary 

using the technology packs to make their 
visit times much more efficient. 

The current costs for these PERS services are 
defined above. The AIP solution being proposed in 
this paper does cover the PERS safety monitoring 
requirement and extends beyond this with other 

functions that really cover the stay at home 
independence inertia items like Door Ingress and 
Egress. The ability for both the camera and the 
drop in audio and video services as well as 
additional features in the remote control unit – all 
improve the ability to do PERS. 

We believe, as highlighted in the insert “A note on 
AIP technology adoption,” this market opportunity 
will take off for the Cable operators. Let us look at 
the business case for the Cable Operator in Aging 
in Place. For the purposes of this paper, to make it 
simple, let's assume 

- Margins on the proposed services below 
are even better than Broadband margins  

- Because of the lower survivability rate in 
this age group (65 and above), we have to 
reduce risk on Capex and Opex investment 

o So, most models will be upfront 
installation cost with recurring lease 
cost on device 

o The AIP services as a Software 
Service will be licensed as yearly 
maintenance costs for the 

additional software updates and 
improvements  

o Some higher initial onboarding 
costs for third party OTT AIP service 
providers – the assumption being 
that a limited number of partners 
per region or state will be used 

- The services below do not include the cost 
of basic triple-play services and the device 
lease costs. 

A note on AIP technology adoption 

Age related issues don’t really respect the socio-economic demographic. While more money in 
retirement can help you pay to stay healthier – a serious fall levels everyone. Other degenerative diseases 
also drive same decline no matter how much money you have.  

For technology based assist solutions there is a belief that the adoption of this type of service will start 
in families that have that bit more money and are already tech-savvy having seen the benefit of consumer 
IoT devices and smart assistants. In fact many of these families may try and help their AIP parent(s) with 
Do it Yourself Technology solutions. We would like to think however, that these proposed AIP technology 
solutions can find their way to the poorest demographics as they may have the largest impact in keeping 
these seniors in the own home and out of the stressful work of assisted living, day care and other hugely 
expensive burdens.  

Its also hoped that the Medicare and Medicaid services can also look to these technology solutions as 
driving large savings in their premium payouts and extend PERS and other coverage items to include the 
suggested device sets indicated in this paper. Why is a DOCSIS GW , WiFi AP , Extender or IoT hub not a 
potential insurance subsidized device given roles in preventing injury and providing reliable immediate 
triggers when threshold of sensor readings are breached and doors are opened. More work needs to be 
done to move more of the technology assists in the home for AIP into subsidies from insurance 
companies. 
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So the following analysis outlines 5 simple 
illustrative AIP Packs. The potential revenue 
opportunities are highlighted in the table below. 

(1) Family Communications Pack: This service 
focuses on a simple large-screen video 
conferencing integrated into the TV 
experience. Features include - Smart Media 
Device and Camera bundle, Smart Phone App 
for Family and Carer Givers, Features like TV 
pause when a call, Family members can leave 
notifications on the TV screen, etc. This 
package can be for one room or more than one 
with additional service and equipment lease. It 
offers 
options 
for 

complete buy out of the device vs lease cost. 

(2) Whole-Home Family Communications Adder: 
This service adds Audio only Smart Assistant 
adders to additional ‘modesty’ rooms. 

(3) Entrance and Egress security kit: This service 
includes, Smart Doorbell and Smart Lock 
combination for TV controlled secure visitor 
ingress and egress to the home. Note that the 

installation costs are higher in 
particular for the Door lock. 

(4) Cameras: Add 1080p and 4k 
camera options added to the 
SMD camera solutions. These 
can be placed in other rooms or 
on outside locations for TV-
based security assessment 

(5) AIP IoT pack (for non-
medical devices): This service 
focuses on non-medical related 
IoT packs on giving the Family 
and Carer simple daily life 
functions transparency. These 
devices include - room motion 
sensors, sleep sensors, toilet 
flush, kitchen sensors (fridge, 
microwave, and hob/oven 

usage), in room location, smoke heat gas 
detection, etc. 

All of these are tied to the Family and Carer Giver 
app and are displayed on a TV. These skill packs 
are charged additionally to the device 
costs/leasing costs and will have constant 
innovation on them as well as requiring cloud 
resources that will cost on an annual basis. 

How will this then roll out to the AIP population 
with different requirements depends on privacy, 
different budget levels, etc. The above simple 
table outlines 5 configurations of the above packs 

from a simple one SMD VC communications pack 
to a premium most of the services selected in 
more than one room pack. These range in price per 
month from $25 to $133 per month. A Take rate 
estimate of the 5 packs is shown in the above table 
with Pack 4 is the most popular at a 30% take rate. 
Using this trivial simple take rate – the average 
cost per month is about $83 per AIP home. Note 
there is also upfront payments additional to this 
per month price as well in our proposed model. 

AIP Service Offering Costs Install cost Upfront cost Leasing cost/mo. Purchase cost

(1) Family communications pack

SMD + Video conference $50 $200 $10 $500

Additional SMD + VC $50 $200 $10 $500

(2) Wholw home family communication adder

In room smart audio assistant + IoT $8 $99

Two pack - in room smart audio assistant + IoT $14 $180

(3) Entrance and egress security kit

Smart doorbell $60 $150

Smart doorlock $120 $250

Smart doorbell + doorlock pack $150 $325

(4) Camera

1080P only single camera $50 $7 $120

Two pack 1080P only cameras $75 $12 $225

4K single camera $50 $12 $200

Two pack 4K cameras $75 $20 $390

(5) AIP for IoT pack

Motion sensors $100 $100 $4

Smoke and fire detection

Kitchen sensors

Toilet flush sensor

(6) Skills support 

(1) + linkage to TV and TV notification $15

(2) + linkage to TV, remote, voice system $20

(5) solution software $20

AIP care portal connect service (Care portal to 

add services to devices installed) $250 $50

Sample pack contents Upfront cost Purchase cost Per Month Take rate PM Revenue PY Revenue

(1) $200 $25 10% $3 $30

(1) + (3) $200 $675 $45 20% $9 $108

(1) + (3) + Two pack 1080P (4) + (5) $300 $825 $81 25% $20 $243

(1) + (2) + (3) + Two pack 4K (4) + (5) $300 $925 $103 30% $31 $371

Above + AIP Care portal $250 $133 15% $20 $239

$83 $991
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This is in line with research data and PERS costs 
shown above (this solution goes beyond basic 
PERS features) that show AIP persons or their 
family willing to pay at $50-$99 per month to 
remain as independent as possible at home. 

As a final step to give a quick feel for the overall 
opportunity for revenue lets look at a very simple 
model of 3%, 30% and 50% take rates of the 2021 
AIP population across 

- The entire 56M AIP Homes base 

- The smaller subset of Elderly on their own 
already needing ambulatory and other help 
– 3.75M 

- And a simple hypothetical 2M subscriber 
MSO for their revenue return 

As you can see below it could be a $28Bn per year 
market if 50% of homes over 65 had such a Cable 
Operator supplied solution.  Even with those 
needing help now at 50% penetration, it’s a $1.9Bn 
per year revenue opportunity. For a 2M subscriber 
Operator with 50% of their 65yr+ homes taking a 
solution – its an $84M per year opportunity. And if 
only 50% of the AIP people already requiring help 
take it – it is a $23M per year opportunity. 

Of course, there are other elements that can be 
further considered, such as -  

- Additional Broadband and Video services 
for new subs or upgrades to existing ones 

- Stickiness – AIP person is likely to never 
leave Operator as Broadband and Video 
Provider 

- Stickiness – their family and 
carers may also switch to the 
Broadband and Video 
services of their AIP parents if 
they see the additional value. 
And there could be family 
packs offered at some overall 
discount as a new tier of 
service 

Additionally, AIP services 
that go beyond that are only technological specific 

Conclusions 
As Cable Operators enter the next decade 
between 2020 and 2030 there are a number of key 
trends correlating to allow them to add new high-
value revenue opportunities. As Operators move 
to the ‘quad-play’ of Voice Video Data and Mobile 
– there is another level of Service that is emerging 
in the Aging in Place and Telemedicine space. This 
area offers high value per month returns to the 
Cable Operator and potentially $82 per month 
revenue from 9%+ of its subscriber base. With the 
advancement in IoT devices, Far-Field Voice and 
Smart Assistants, and in particular the evolution of 
the STB to the Smart Media Device a Cable 
Operator has a device arsenal that can be re-
purposed and in some cases double-dipped to 
Aging in Place revenue opportunity. By choosing a 
simple path based on connectivity, SMD, home 
communication, home ingress, and egress, and 
home telemetry solution and extending to partner 
with specialist AIP companies the Cable Operator 
can provide a longer time at home for many of 
their Elderly and aging customers. Not only is it a 
profitable solution direction but a hugely 
worthwhile solution space that can improve the 
lives of up to 55M people in the US but also bed in 
a new digital home solution that will also grow to 
improve Telemedicine and other home services. 

  

Target market (yearly revenue projections) Market size Take rate Revenue (Billions)

AIP Homes (Total market for 65+) 56,000,000       3% $1.67

30% $16.65

50% $27.75

Elderly on their own need help 3,750,000         3% $.11

30% $1.12

50% $1.86

> 65 households in 2M subs 170,000            3% $.01

30% $.05

50% $.08

Elderly on their own needing help in 2M subs 45,000              3% $.00

30% $.01

50% $.02
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[1] i Assumes Opex increase for copper-based networks over time increases at the same rate as the 

discount rate. 
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