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What is the problem? Key Takeaways 

Operators need to evaluate if they can execute on the 
access transformation plan. This needs careful 
evaluation of the labor and material needs due to the 
plan. To gain the operational confidence, we 
recommend that operators adhere to the following 
guidelines:  

 Start with proper resource forecasting 

 Remember to do integrated planning 

 Optimize deployment and maintenance 

 Define and manage to the metrics 

Key words: Labor, material, efficiency, deployment and 
maintenance 

Cable operators are racing towards 10G 
capable access networks. There are 
multiple paths to reach the end goal, 
each posing different operational 
challenges. How to evaluate 
operationally suitable option for the 
operator'? 
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Executive Summary 

Cable operators have many options to reach their 
target 10G platform rollouts [1]. These options need 
to be evaluated against the current state of their 
networks and the three dimensions related to their 
access evolution – their financial, architectural, and 
operational constraints. In our previous paper [2] 
we discussed in detail the financial considerations 
of the 10G transformation. We provided the cable 
industry many documents on the architectural 
choices in migrating to the target 10G access [3], 
[5], [6], [7], [8]. In this paper, we discuss the equally 
important third dimension, the operational 
considerations in 10G access transformations. 

The operational analysis is essential for the access 
transformation planning, which answers the basic 
question – can we execute the proposed 
transformation plan with minimal risk? 
The execution, as opposed to many 
operational plans, should include both 
the commonly considered 
deployment and rarely considered 
maintenance. The operational plan 
mainly includes labor and material 
resource planning. The fundamental 
question in labor planning is “can we 
execute the plan efficiently?” The 
question in material analysis includes 
“is the availability of the newer 
technologies stable enough to be 
deployed on a large scale?” These 
operational considerations are 
presented in the paper. 

Managing the in-house and contract 
labor resources can be very 
challenging. All labor resources need 
to be planned thoroughly and must be 
managed through a suitable 
organizational structure for their 
efficient use. In addition to the 
operational considerations, we discuss 
some of the planning challenges along 
with some mitigation options using 
example scenarios. We will show how 
the use of integrated planning 
(brownfield, greenfield, overlay, 
business etc.)  - including end-to-end 

labor considerations (both deployment and 
maintenance) – is essential while planning for 
these resources. 

In summary, in this series of articles that we 
provided in the SCTE Technical Journal, we make 
the case that the access transformation must be 
evaluated from the financial, architectural, and 
operational points of view.  

Multi-trigger access transformation 

To reach 10G [1] platform-capable access networks, 
operators have many inside plant (ISP) and outside 
plant (OSP) options as discussed in [2]. Investing in 
these access transformation initiatives is a multi-
billion dollar business. As shown in Figure 1, many 
stakeholders in the organization have vested 
interests in these initiatives. As discussed 

The “Triangle of Truth” – HFC Use Case 

Access capacity is based on three mechanisms – also known as 
the “Triangle of Truth” – increase the available spectrum, 
effectively use the spectrum and reduce the spatial scope of the 
spectrum. 

 

 

For example, let’s say you are using X GHz spectrum on an HFC 
network. Then 

                                             Total capacity of this HFC 
Bandwidth per sub =   ------------------------------------- 
                                             Total Number of Subscribers 

Total downstream Capacity for a 32D DOCSIS HFC @ 256 QAM = 
Spectrum * Spectral efficiency = (32 * 6 MHz) * 8 bits/HZ = 1.536 
Gbps 

If there are 200 active subscribers (spatial scope) on this HFC 
network, then the average bandwidth per subscriber = 1.536/200 = 
768 Mbps 
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extensively in [2] the financial team is 
heavily involved through optimizing 
the total cost of ownership (TCO). 
Naturally, the product and the 
engineering teams have vested 
interests in creating revenue-
generating product offers and in 
meeting the natural customer 
demand growth. Some of these topics 
are covered in this paper.  A detailed 
interaction of the demand growth and 
the product offering on the access 
transformation strategies can be 
found in [3]. Finally, the operational 
team needs to bless the access 
transformation strategy from the executability of 
the plan. Typically, the operational aspects in the 
transformation plans are evaluated as an 
afterthought. In this paper, we analyze this less 
explored topic of operational analysis and its 
impacts on long-term strategic plans. 

 

Figure 1: Access transformation evaluation 
dimensions 

As noted above, a transformation plan must be 
analyzed from multiple dimensions (architectural, 
financial, and operational) points of view. We call 

this multi-trigger access transformation, as 
explained in detail in [3]. In section 0, we highlight 
some of the challenges faced by these three 
triggers.  

Access transformational challenges 

Access transformation [4] for Tier 1 operators is a 
multi-billion dollar investment initiative. We 

recommend that you refer 
to [4], [5], [6] for detailed 
discussions behind access 
transformations. In the rest 
of the section, we provide a 
very high-level summary of 
the transformational 
challenges from 
architectural, financial, and 
briefly (more will be 
provided in the rest of the 
paper) from operational 
points of view. 

Architectural challenges 
([7], [8], [9]): The basic 
reason for brownfield 
access network upgrades is 
to meet the customer 
demand growth. Offering 
relevant products for 

competitive reasons is the other reason why 
access transformation will be performed. There are 
many ways these demands can be met through 
access upgrades; these are explained in detail in 
the access transformation basics references [7] 
and [9].  These are typically accomplished (refer to 

What is included in operational transformation? 

An access network operation happens when the network is being 
deployed and maintained. 

Deployment operations: This typically includes – deployment 
labor (e.g., design, construction crews, installers etc.) and 
deployment material (e.g., cabinets, fiber, peds, passives etc.) 
resources consumed during the brownfield upgrades and the 
greenfield deployments. 

Maintenance operations: This typically includes – maintenance 
labor (power maintenance team, field techs, in home techs etc.) 
and maintenance material (spares etc.) for the smooth operations 
of the network in alignment with service level agreements (SLAs). 
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the insert – “The Triangle of Truth – HFC use case”) 
through increasing the capacity of the medium 
(spectrum upgrades, additional wavelengths etc.), 
reducing the number of subscribers supported on 
the shared medium (node splits, N+0 etc.), or by 
migrating to higher capability technologies (D3.1, 
FDx, FTTH, etc.). All of these upgrade options offer 
different capabilities, long-term evolution paths, 
and additional product offering capabilities. They 
come with different total cost of ownership (TCO) 
investment profiles. The greenfield deployments, 
on the other hand, will have different access TCO 
and offer capabilities [8]. For example, deploying 
fiber to the home (FTTH) is more feasible in 
greenfield compared to brownfield deployments.  

 

Figure 2: TCO along with the right time scope is 
essential for the financial health of operators 

Financial challenges ([2]): Meeting the 
architectural challenges (customer demand 
growth and product offering needs) at an optimal 
long-term TCO is going to be the next challenge. 
This analysis is discussed extensively in our 
previous paper [2]. Evaluating the long-term TCO 
investment (CapEx and OpEx) profile in making 
the right decisions is important for the financial 
health of the operators. As shown in Figure 2 from 
the referenced paper, gaining strategic (long term) 
and tactical (short term) views of TCO are essential 
to align your whole organization and avoid 

regrettable access investments. Identifying 
regrettable investment is possible by analyzing 
long-term investment and operational costs. That 
is why we recommend that long-term TCO 
analysis [2] should become an integral part of any 
network upgrade decision. 

Operational analysis (refer to the insert “What is 
included in Operational Transformation?”): 
Without solid evaluation on the merit of sound 
architecture and financial planning, strategies will 
not get realized without execution. Many of the 
access strategies face extensive risks for not 
analyzing the impacts of operationalizing the 
access networks. The operational analysis happens 
in two phases – during the initial deployment 
phase and later during the maintenance of the 
network. A breakdown of some of the components 

in these two phases is provided in the “What is 
included in the operational transformation?” 
insert. The resources that are tapped in both 
phases are the labor and the material resources. 
Evaluating the availability of the resources and 
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improving the efficiency of the resources 
etc. are essential for the success of the 
operational strategy. In the remainder of the 
paper, we provide the impact of access 
transformation strategies on the operational 
aspects. 

Operational challenges in detail 

Understanding the operational implications 
are difficult. There are too many unknowns 
when it comes to labor or material 
resources. In this section, we will dwell on 
the most important of these challenges and 
the mitigation options operators should use.  

Operational resource challenges and 
mitigation 

Labor resources are critical for the 
operational success of any access 
transformation plan. Typical examples of 
labor issues include the sheer volume of 
activities, peaks and valleys of the resource 
needs, and the potential organization 
inefficiencies to execute the future 
transformational challenges. Also, it is 
common for planning teams to 
inadvertently double-dip into available 
resources by not doing integrated 
transformation planning. In the following 
discussion, we elaborate on these topics 
with the help of Figure 3. 

Are we performing integrated transformation 
planning? As shown in Figure 3, the labor resource 
activities are driven by brownfield, greenfield, and 
other overlays (such as small cell services, 5G 
services, business service etc.) activities. Typically, 
the same resources are tapped irrespective of the 
transformation activities. For example, the 
permitting resource for a market will work with the 
municipalities irrespective of the greenfield or 
brownfield activities. Hence it is important to 
forecast the true volume of activities from the 
integrated (all-inclusive activities) planning point 
of view. This is the enterprise-level access network 
operational forecast. Note that the same step 
applies to material forecasting. 

 

Figure 3: High-level operational analysis flow diagram 

Can we execute? Validate if there is enough 
contract and in-house labor available to meet the 
operational forecast. If not, we need to go back and 
readjust the transformation plan. Similarly, make 
sure the material vendor commitments are 
available for the projected activities. If there are 
risks to the material plan, we need to readjust the 
plan. 



 pg. 6    © Duke Tech Solutions Inc. Proprietary 

Are we effectively using the resources by meeting 
the budget forecasted? Figure 4 shows a sample 
labor resource forecast for a market over 10 years.  

The labor forecast clearly shows peaks and valleys 
over the 10 years.  While planning these resources 
the operator needs to consider operational 
overhead (especially for the in-house labor), 
effective use of in-house and contract resources, 
and availability of key labor resources.  Here are a 
few other considerations: 

 Managing the labor need swings (peaks and 
valleys) are balanced by the in-home versus 
external labor mix, or through proper 
forecasting and confirmation of the qualified 
external labor availability. 

 Overhead is normally on the in-house 
employees. The in-house resources such as 
PMs, designers, planners, etc. are paid through 
the operator’s payroll. They can quickly 
become a heavy overhead if they are not used 
efficiently. One of the mitigation levers used by 
operators is evolving the organization to 
effectively use the in-home resources. These 
levers include COE (center of excellence) vs. 
distributed resources vs. mixed organizations. 

 These in-house and contract resources need to 
be used effectively. This includes reorganizing 
to meet the forecast needs and aligning 
activities to best utilize external resources 
(such as clustering the field activities to avoid 
commuting issues due to scattered activities). 

 Introducing a new technology always creates a 
risk to the plan. The operator needs to wait for 
the general acceptance (GA) release of the 
product, analyze the lead times of the product 
and mitigate the deployment risk through 
staggered deployments.  

 
Figure 4: Market level resource forecast for a ten-
year fiber deep transformation strategy 

Finally, the operator needs to evaluate if they are 
ready to maintain the future access network 
options that access transformations teams 
planned. This support includes the labor and 
material (typically the spares) of the access 
services organizations. Are they trained? Are they 
equipped with the spares? Are the operators 
containing the number of deployed architectures 
and technologies that they are maintaining? Do 
not forget to optimize the long tail of maintenance. 

Since these challenges are vague and subjective, 
making objective decisions requires the definition 
of concrete metrics, as highlighted below. 

Material resource metrics: 

 Technology availability risk: Evaluates the 
impact of technology availability and its risks 
on the overall operational success of the 
transformation. 

 SLA guarantee risk: The risk of impacting SLAs 
due to the potential for equipment failures. 

 Spares availability risk: How to forecast and 
where to store the spares in meeting the SLA 
guarantees. 

Labor resource metrics: 

 Labor efficiency (in-house and contract 
efficiency): Measures how efficiently the 
operator is managing the in-house and the 
contract workforces. Also, the operator needs 
to balance the volume of in-house vs. contract 
labor through sourcing strategies. 
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 Overhead per category of resource 

(organizational efficiency): Reflects how 
effectively the operator is managing the 
workload of the internal resources. 

 Deployment to maintenance ratio per labor 
category: The deployment decisions made 
now will drive the longtail maintenance risks of 
the access organizations. Analyzing the ratios is 
important for the overall health of the 
operational plan. 

Access transformation scenarios 

Cable operators have many access levers to reach 
10G capabilities as summarized in [2]. 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 [9], [7], [8] respectively. 
Figure 5 gives the three end-to-end access 
scenarios that are being prominently evaluated by 
cable operators. These scenarios are used to show 
some of the operational choices cable operators 
need to make. Fiber deep (FD) and extended-
spectrum DOCSIS® (ESD) is used to compare the 
brownfield 10G evolution paths.  Cable operators 
are at the time of publication using fiber to the 
home (FTTH) for their greenfield deployments. We 

use FTTH in addition to ESD to briefly demonstrate 

the need for integrated planning. In the following 
analysis, we also evaluate OSP powering TCO to 
showcase how such a framework can be used from 
an end-to-end long-term operational perspective 
and at the same time can zoom into the detailed 
deployment-related decision making. 

Figure 5: Three scenarios used in this paper to 
evaluate different operational impacts 

In these scenarios, 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 brownfield nodes and customers are 
DOCSIS 3.1, and the greenfield nodes and 
customers are GPON. Whenever a node makes a 
transition, as shown in Figure 5, relevant 
deployment-related resources (labor and material) 
are used. Maintenance, on the other hand, is 
ongoing investment into the network to meet the 
customer SLAs and manage the health of the 
network. Thus, maintenance gets calculated based 
on the network state.  

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

 Only HFC based options are considered for 
brownfield deployment analysis 
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 Out of the material and labor-
related operational impacts we 
only elaborate on the labor 
portion; material impacts are 
cursorily discussed 

 All future greenfield deployments 
are considered to be GPON based 
and are considered to 
demonstrate the need for 
integrated planning.  

 Although the power impacts are 
end to end (including ISP, OSP, 
and in-home), in this paper we 
consider only the OSP operational 
impacts. 

Detailed operational analysis 

In the following section, we classify 
the material and labor resources into 
logical buckets so that we can 
forecast them properly and assess 
different operational strategies to 
meet the target metrics. We will 
discuss briefly, with ESD as an 
example, the material forecasting and 
risk mitigation strategies.  Labor 
analysis will be performed in more 
detail with the help of ESD and FD. We 
use greenfield deployments with FTTH as a 
technology of choice, along with the above 
brownfield deployments to demonstrate the 
issues a cable operator is going to face if they do 
not perform integrated planning.  

Material forecasting 

There are many ways to classify the material. The 
classification suggested, as in Figure 6, will assist 
operators in grouping the type of material, and 
identifies the duration of disruption (in turn the 
repair SLAs) due to failure. Such grouping can 
assist the operators in their sparing strategies. This 
classification also assists operators in assessing the 
availability and lead time impacts.  

As shown in Figure 6, the material resources are 
classified into the outside plant (construction, 
cable, and electronics), in-home (drop, install, and 
CPE devices), and inside plant (electronics, 

cabinets, and Converged Interconnect Network 
(CIN)).  

Figure 6: Access network material classification 
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The OSP material impacts due to one of the 
metrics, technology availability (such as the 
availability of 1.8 GHz actives), can impact the 
overall deployment schedules and hence the 
changes to the material forecasts. Figure 7 shows 
an example scenario showing the impact of 
delayed 1.8 GHz actives on the material forecast. 

Figure 7: Impact of 1.8 GHz amp availability delays 
on the activities and the material needs 

In this scenario, we consider an ESD-based access 
network transformation plan. The best case would 
be going directly to upgrade the plant and the 
devices to a 1.8 GHz spectrum. Here we assume 
that 1.8 GHz amplifiers are available by 1Q 2023. In 
this scenario, we assume that a mid-split is used to 
meet upstream demand needs and node-splits for 
downstream and upstream growth. As shown in 
Figure 7, the material needs are driven by the 
forecasted activities. This plan has a risk of 
potentially deploying 1.8 GHz capable devices in a 
hurry (without proper technology trials) on a large 
scale.  As an alternative, we could delay the 
deployment of 1.8 GHz by one year to Q1 2024 (until 
we validate the technology thoroughly) and in the 

meantime deploy 1.2 GHz capable technology from 
2Q 2022. As can be seen in the transformation plan 
presented above, we can de-risk the program by 
upgrading to 1.2 GHz and later on going to 1.8 GHz. 
The downside of this strategy is that the operator 
would have two different access networks (1.2 GHz 
and 1.8 GHz), would need to trigger future options 
sooner, and would need to maintain 
spares/knowledge for both the topologies in the 

organization. The operator has to have a clear 
vision of the overall transformation strategy by 
considering these material-related operational 
impacts. 

A similar analysis can be conducted on the 
availability of different technologies, their impact 
on the rollout of that technology, and hence the 
overall material forecast. Operators need to get a 
handle on these interdependencies. They also 
need to understand the risks involved in deploying 
different technology groups as shown above on 
the spares and overall maintenance of the access. 
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Table 1: High-level material related metrics 
against classes of material 

Table 1 presents a very high-level view of the 
impact of different classes of material on the 
operational metrics. For example, a CIN network 
that connects the ISP electronics with the OSP 
node architectures is a fairly new invention for 
cable deployments. Hence the deployment risk is 
high due to the technology availability and the risk 
of longer duration for stabilization. Also, a failure of 
components will impact a larger customer base 
due to its position in the aggregation network. 
Because CIN components are deployed in the 
facility and sparsely in the field (and potentially 
have fewer active components), spares can be 
aggregated per market to meet the SLA 
guarantees. Thus grouping the material, for 
example, will assist in managing these resources to 
accomplish targeted metrics. 

Labor resource forecasting 

Like material, we classify the labor resources used 
for the deployment and the maintenance into 
different groups as presented in Figure 8. These 
groups are defined by keeping the final metrics 
(efficiency, overhead, etc.) in mind. These groups 
are: 

Construction resources: These are the 
construction resources that will include a mix of in-
house and contract resources. These groups are 
used for evaluating different resource strategies 
based on the forecasted volume. 

 Project support: These are the resources that 
can be centralized or grouped across multiple 

markets. Examples of such teams design, 
permitting support, and program 
management.  

 Construction: The construction crew is boots 
on the ground. They are distributed and are 
forecasted per market as opposed to 
centralization. The efficiency of this crew is 
managed by reducing the inefficiencies in the 
plan. 

 Other construction: These are the special 
resources such as splicers, cabinet installations, 
ped installation, etc.; they are optimized 
through properly architecting the solutions.  

Installation resources: These are the resources 
that are involved in deploying the next-generation 
technologies and solutions. The operational 
optimization of these resources is typically done by 
aggregating the activities and potentially reducing 
the installation touchpoints. 

 ISP installation: This team installs in-facilities 
technologies such as CMTS, CIN, powering 
solutions, etc. These are people with the 
knowledge to turn up the next-generation 
technologies. Typically, they are in-house 
resources.  

 OSP installation: This team does the installation 
and turn-up of the field electronics, optics, 
cabinets, and powering solutions. These are 
typically highly qualified teams who work in 

 Material Classification Deployment Risk  
due to Availability 

Scope of  
Failure Impact 

High Level  
Sparing Strategy 

IS
P 

Cabinet Low High Per market 
Electronics High High Per market 
CIN High High Per market 

O
SP

 Electronics (+ power supplies) Medium–High Medium Per market/On the truck 
Cables (+ power cables) Low - Medium Medium Per market/On the truck 
Construction Low Low Per market/On the truck 

In
- H

om
e Drop Low Low On the truck 

Install Low Low On the truck 
Devices High Low On the truck 
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tandem with the ISP installation team. They are 
also typically in-house resources. 

 In-home installation: This team is responsible 
for the deployment of in-home solutions. 

Support resources: These are the resources that 
maintain the health of the access network.  The 
operational optimization drivers of the support 
teams include the stability of the technology, 
manageable access architectures, fault isolation 
automation, and containing the impact of a failure. 

 ISP technicians: These are the team 
members who have access to the facilities 
and have a good understanding of the 
access architectures. They manage the 
aggregation networks, CMTS, CIN network, 
and powering solutions in the facility. 

 OSP technician: These field services 
technicians are responsible for the 
maintenance of the OSP components (CIN, 
small cells, nodes, cabinets, powering, fiber 

cuts, cable sweeps etc.). This is the most-
taxed maintenance team. The access 
organizations need to improve their 
efficiency using different tools, processes, 
and strategies. 

 In-home technicians: These are the team 
members who assist subscribers with their 
service issues through their care programs 
and potential truck rolls. The complexity of 
this organization is driven by the number of 
subscribers per service and the complexity 
of the services. 

To understand the impact of the access 
transformation strategies, as shown in Error! 
Reference source not found., we need to first 
evaluate what are the drivers behind activities per 
labor classification. Then we must identify how the 
labor efficiencies can be accomplished and 
overhead can be reduced. Finally, the overall 
maintenance aspects of the transformation need 
to be considered in the operational analysis. If 
there are any risks against the resource 

 Labor 
Classification 

Major Activity 
Volume Driver 

Labor Efficiency 
Options 

Overhead 
Considerations 

Maintenance 
Considerations 

C
on

st
ru

ct
 

Project support # of projects/ 
activities 

Center of excellence vs 
distributed vs mixed 

In home vs 
contract balance 

NA 

Construction # of miles 
constructed 

Clustered construction In home vs 
contract balance 

NA 

Other # units 
deployed/spliced 

Architectural 
optimization 

In home vs 
contract balance 

Architectural 
simplicity 

In
st

al
la

tio
n 

ISP installers # shared groups 
deployed  

Architectural options Simplicity Simplicity 

OSP installer # of units  
turned up 

Digital architecture In home vs 
contract balance 

Simplicity 

In-home 
installer 

Net connects Self-install, simplicity Self-install Simplicity, 
integrated 

Su
pp

or
t 

ISP technician # of ISP truck 
rolls 

Simplicity Simplicity Simplicity 

OSP technician # of OSP truck 
rolls 

Less # of options, 
Telemetry 

Less # of options Less # of options, 
Simplicity 

In-home 
technician 

# of in home truck 
rolls 

Automation Automation Simplicity, 
automation 

 
Figure 8: End to end access network deployment and maintenance labor classification 

Table 2: Different operational levers to address metrics against the labor classification 
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classifications during the long-term planning 
period, it is essential to go back and reevaluate the 
plan. This operational evaluation must be part of 
the planning for the successful execution of the 
access transformation. 

There 
are 
many 

options available for operators to devise 
operational efficiencies based on the groups of 
activities with which they are involved. These 
include: 

 Labor efficiency metric improvement: Cable 
operators have many levers to improve the 
efficiency of their in-house and contract 
workforces per labor category. These include  

o Evaluating centralized organizations 
such as the center of excellence (COE) 
vs. distributed organizations vs. a mixed 
option 

o Improving the contract labor efficiency 
through time optimization actions such 
as clustered construction activities 

o Using different architectural options 
(cabinet locations, powering solutions, 
connectorized solutions) and their 
optimizations to reduce the overall 
deployment and maintenance costs 

o Reducing the number of architectural 
options, simplifying installations, or 
enabling self-installation.  

o Automation. 

 Overhead (organizational efficiency) 
reduction: Efficiently using the in-house 
resources so that the team productivity levels 
are maintained is critical for overhead 
reduction. These options include 

o Balancing the in-house versus contract 
resource levels  

o Centralizing the overall activity through 
automation 

o Simplifying installations and 
architectures  

 Maintenance cost reduction: Typically, in many 
of the access transformation planning, the 
operational impacts are ignored. These might 
include maintenance impacts of the existing 
access infrastructure; the future deployment 
options being selected due to transformation 
strategy; and their maintenance complexity. 

Figure 9: Understanding the impacts of the access 
transformation strategies on the labor needs 



 pg. 13    © Duke Tech Solutions Inc. Proprietary 

This is a very tough problem to solve. We 
propose very few metrics (more of guidelines) 
for keeping these maintenance challenges in 
check. These include: 

o Architectural and deployment 
simplicity 

o Reducing the number of solutions 
deployed, and  

o Developing different telemetry-based 

monitoring and automated fault 
detection solutions 

In Figure 9, we show the impact of two different 
network upgrade strategies (fiber deep and ESD) 
on the labor resource needs for a sample 
brownfield access network. Note that the operator 
may use, as opposed to the simple two extreme 
solutions, many deployment strategies such as 
staggered deployments to counter the resource 
needs.  

In the first scenario, organic fiber deep, node splits 
and N+0 techniques are introduced gradually. 
Such a transformation drives constant growth in 
the OSP construction activities and hence the 
constant growth in the labor resources (as shown 

in the figure). In the second scenario, spectrum 
upgrades to fiber deep construction, the market 
needs vary significantly from year to year as well as 
the types of activities. The following observations 
can be made from the forecasts: 

 The enterprise-level forecast may be 
smooth, but the market-level labor 
resource needs can swing highly based on 
the activities. It is important to note that 
labor resources are market-specific.  

 In fiber deep deployments, the constant 
growth of activities does not apply to all 
categories of the resources. For example, 
the amp activity in the first scenario will die 
down in one year. Such transient activities 
drive the question: Do we want these 
resources in-house or as contract labor? If 
so, how are these managed and validated 
for quality? Also, we need to evaluate if the 
organization can ramp up so many 
resources in each market. 

 In ESD deployments, the resource swings 
can be greater. This leads to newer resource 
strategies to avoid internal resources from 
conducting variable tasks. Also, this is 
where the COE concepts will come in very 

Figure 10: Integrated greenfield and brownfield planning is essential for efficient use of resources 
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handy for increasing the efficiency of the 
internal resources. 

Based on these observations the operator should 
seriously consider the impacts of access 
transformation strategies on the in-house and 
contract labor management. 

Integrated transformation planning 

Cable operators are using FTTH as a technology of 
choice in their greenfield deployments. As shown 
in 
Figure 
10, even 
a mere 
one 
percent 
of 

greenfield deployments can create a significant 
resource burden on the organization. Note that in 
our analysis we assume all the greenfield 
constructions are happening in the first quarter of 
the year. A common mistake many operators 
make is creation of a greenfield siloed 
organization.  This often leads to overlooking 
future growth impacts of these greenfield 
deployments on the overall access organization. 
Also, as shown in Figure 10, addressing the 
operational needs of the brownfield and greenfield 
deployments separately leads to the development 
of a suboptimal in-house organization and 
inefficient use of the contract labor.  

These fragmented organizational issues will be 
further exacerbated with separate business 
organizations, wireless backhaul organizations 
(such as small cells, etc.), and other overlay 
deployments. The key way to effectively use 
operators’ most critical components of the access 
transformations – their people – is through 
integrated planning. As shown in Figure 10, the 
overall resource levels for each category can only 

be properly predicted by the integrated forecast of 
the activities and hence the labor resources. 

Powering operational impacts 

Many downstream activities depend on access 
transformation strategies. One such important 
activity is the upgrade of networking powering 
infrastructure. As identified by the SCTE powering 
leadership [10], 80% of the power consumed by the 
telecom operator networks is due to the access 

networks. We have shown in our previous works (in 
[11], [12], [13]) how the access transformation 
strategies impact the overall power consumption 
and hence the total cost of ownership (TCO). In 
Figure 11, we present two scenarios (only OSP 
powering is presented) in which the powering 
networks are impacted due to access 
transformations. The top graph dwells on the 
maintenance aspects of the power network and 
the bottom graph on the power consumption 
aspects. Note that these forecasts are provided at 
a critical facility level. We advise operators not to 
optimize the powering solution at a node level, but 
at logical aggregation points such as facilities or 
markets. The following are some of the 
observations from these forecasts: 

 The access power cost is only one component 
of the power network TCO. One also needs to 
consider the maintenance of the power 
networks.  

 The effects of long-term strategies on the 
power consumption and TCO change from one 
transformation option to the other. For 
example, the fiber deep is going to drive the 

Figure 11: Access power network options are directly dependent on the choice of transformations 
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powering costs (due to increased N+0 nodes), 
as opposed to a longer amp (1.8 GHz) costs due 
to ESD options.  

 Integrated planning is essential to get a clear 
view of the total consumption. There is no point 
in optimizing solutions for a single deployment 
when they become suboptimal for other 
overlaying deployments such as the greenfield, 
small cells, etc. 

The operational analysis on the access power 
network may not change the overall access 
strategy, but not considering the above 
observations, can create a suboptimal powering 
solution.  

Recommendations 

The execution capabilities of an access 
transformation plan depend on the material 
availability and efficient use of the labor resources. 
From the discussions in this paper, we make the 
following recommendations: 

 Operational evaluation should be the third 
pillar of the access transformation analysis, 
along with architectural and financial analysis, 
before finalizing the plan. 

 Start with proper material and labor resource 
forecasting due to the planned long-term 
strategic transformation activities. 

 Remember to perform integrated planning 
(of greenfield, brownfield, overlay, business, 
etc.), rather than siloed planning, to identify the 
true needs of the organization. 

 Drive the operational efficiencies and meet the 
service level agreements through relevant 
metrics as proposed in this paper. 

 Keep the long-term transformation vision in 
mind while making the short-term material or 
organizational decisions. 

 Use different operational strategy options 
presented in this paper to de-risk the material 
and the labor programs.  

Reach out to the authors for further information on 
any of these topics. 
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