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The development of DOCSIS 
PON standards has upped the 
stakes in the war between MSOs 

and telcos to supply broadband Ethernet 
services. Game-changing new standards 
that enable adoption of passive optical 
networking (PON) into existing hybrid 
fiber-coaxial (HFC) networks will have 
significant ramifications in defining the 
roles MSOs will assume as full-service 
providers. 

Historically, MSOs paid for costly 
buildouts of HFC plant to pass every 
home, whether subscribers took ser-
vice or not, without government subsi-
dies. As broadband and IP drive tech-
nology convergence, MSOs are now  
re-architecting their HFC networks, 
which were initially designed for RF 
video broadcast service.

The adoption of Data Over Cable 
Service Interface Specification (DOC-
SIS) standards in 1999 enabled MSOs 
to offer high-speed Internet access over 
their HFC plant through the use of cable 
modems. This gave them an early jump 
on telcos, which followed shortly there-
after, using DSL and DSL routers to 
offer competing data services. Over the 
ensuing years, both MSO and telco net-
works upgraded their broadband capaci-
ties as technologies improved, and both 
began offering triple-play service suites –  
MSOs introduced voice services and tel-
cos implemented IPTV. When telcos be-
gan deploying FTTH, many MSOs real-
ized that their HFC networks needed to 
be re-architected and that PON technol-
ogy could become their path forward.

Over the coming years, both MSOs 

and telcos will deliver ultra-high-speed 
broadband services over PON-based 
fiber networks. In North America, the 
major difference between MSO and 
telco networks will be that telcos choose 
GPON technology and MSOs choose 
EPON. As the networks evolve, telcos 
will most likely follow a 10 GPON (XG-
PON) strategy, and MSOs will follow a 
10 GEPON strategy. These choices in-
volve more than “being different from 
the other guys”; they have to do with the 
companies’ legacy back-office systems 
and the technologies’ support for migra-
tion rather than forklift upgrades.

GPON Versus ePON 
GPON was developed by the Interna-
tional Telecommunication Union (ITU), 
an organization that includes many car-
riers. Its appeal for telcos lies in its ad-
herence to legacy ATM attributes, which 
makes it “network friendly.” GPON’s 
asymmetry provides high downstream 
bandwidth, which enables services such 
as IPTV. In addition, GPON supports 
technologies such as RF Return and 
RFoG, which allow RF broadcast video 
to be transported over dedicated wave-
lengths without consuming Internet 
bandwidth. GPON uses ONT Manage-
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ment and Control Interface (OMCI) and 
various other operations, administration 
and maintenance (OAM) specifications 
telcos already use. 

On the other hand, MSOs adopted 
the DOCSIS standard, which was de-
veloped by their industry association, 
CableLabs, to support cable modems on 
HFC systems when MSOs began offer-
ing high-speed data services. To support 
cable modems, back-office equipment 
called cable modem termination sys-
tems provide OAM functionality. Over 
the years, DOCSIS specifications have 
gone through several iterations as ser-
vices and technologies evolve; DOCSIS 
3, the current specification, addresses 
IP functionality, including IPv6, and 
also addresses DOCSIS PON speci-
fications, which are based on EPON. 
CableLabs and ITU have collaborated 
and approved specifications as Layers 1 
through 4 IP functions converge.

MSOs did not adopt EPON (a stan-
dard developed by the Institute of Electri-
cal and Electronics Engineers, or IEEE) 
simply to be different from the telcos that 
were rallying around GPON. EPON’s 
symmetrical nature fits into the service 
strategy of MSOs and can support the 
existing OAM systems they use (OMCI 
is not applicable in their networks). In 
addition, the path to 10 GEPON is far-
ther along than is NG-PON. 

To adapt EPON to HFC networks 
and back-office systems, two standards 
have been created: DOCSIS Provision-
ing of EPON (DPoE) and EPON Pro-
tocol over Coax (EPoC). 

DPoE is an add-on to existing car-
rier-grade EPON optical line terminals 
(OLTs) and optical network terminals 

(ONTs). Major EPON chip vendors 
support DPoE, and equipment vendors 
implement middleware stacks to enable 
it on their OLTs. Other than that, the 
PON system is identical to that used in 
a telco network. As an analogy, DPoE 
functions much as OMCI does in a car-
rier GPON network. By using DPoE, 
MSOs can adopt EPON for last-mile ac-
cess while still supporting their existing 
cable modems and back-office systems.

MsOs ANd The BusiNess  
MArkeT 
One might ask why an MSO with an 
already built HFC network would want 
to use EPON and DPoE. The answer is 
partially economic and partially based 
on service strategy. The capital costs to 
build HFC are high, and the costs to 
upgrade capacity to support broadcast 
services and broadband data are consid-
erable. EPON is less expensive to build 
and has high bandwidth for services 
inherent. The other factor is the MSOs’ 
strategy of targeting lucrative services 
to businesses, few of which are served 
by HFC networks today. EPON offers 
MSOs the ability to serve businesses 
with up to 1 Gbps of symmetrical band-
width. MSOs such as Comcast already 
offer up to 100 Mbps for business ser-
vices, and the demand for bandwidth is 
rapidly increasing to a gigabit.

MSOs see DPoE as a solution for two 
applications – in both cases as an eco-
nomical means of extending coverage 
rather than as a replacement for exist-
ing HFC plant. The first, as mentioned, 
is for business services. The second is 
for greenfield residential deployments, 
where EPON can be less expensive to 
build than HFC. The fact that MSOs 
already have rights-of-way simplifies 
overbuilding, and because fiber plant is 
already in place to the nodes, construc-
tion costs are low. The last-mile cost of 
connecting a business premises with fi-
ber or coax is roughly equal and there-
fore is not an economic consideration.

Today, MSOs have only about an 
8 percent market share of the business 
services market, which is predominantly 
served by telcos. With aggressive mar-
keting plans and enhanced service of-
ferings, MSOs intend to increase their 
market share to 25 percent by 2015. 
Because telcos often choose to maintain 
expensive and highly profitable T1 (1.5 
Mbps) services to businesses over copper 
and charge big premiums for 100 Mbps 
or gigabit fiber services, MSOs are find-
ing that businesses have strong interest 
in alternative service providers that can 
offer fiber services and high bandwidth 
at reasonable prices. MSOs can offer the 
same IP quality of service, service level 
agreements and E-Line and E-LAN  

EPON offers MSOs the ability to target the 
lucrative business market and serve businesses 

with up to 1 Gbps of symmetrical bandwidth.

Figure 2: MSO market share forecasts

Source: Author’s market research and data from cable industry trends, 2012 Source: Author’s market research and data from cable industry trends, 2012
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services that telcos can offer, and they 
have adopted Metro Ethernet Forum 
carrier Ethernet standards to that end.

ON TO ePOC
The next iteration of DOCSIS PON is 
EPoC. In simple terms, EPoC uses the 
same IEEE standards that EPON uses 
at the physical layer, but it uses them for 
an HFC interface instead of a fiber inter-
face. This allows an EPON OLT at the 
hub to send the same signals over either 
fiber or coax in the distribution portion 
of the network. In effect, EPoC creates a 
pseudo-EPON network using coax. 

Because its standards are adopted 
directly from IEEE EPON PHY and 
MAC specifications and provide trans-
parency for OAM using 802.3 Ethernet 
in the First Mile specifications, EPoC 
requires no changes to an EPON OLT 
and uses an optical-to-coax media con-
verter. EPoC requires a network inter-
face device that has a coax rather than a 
fiber interface, but that device provides 
the same Ethernet service connectivity 
at the premises that a fiber ONT does in 
a telco network. 

EPoC paves the way for MSOs to re-
use existing coax plant for new gigabit 
IP services. This will allow MSOs to en-
hance services to coax-connected busi-
nesses and to overlay high-bandwidth 
data services on existing coax that pro-
vides RF video to residential custom-
ers. By using EPoC with an appropriate 
number of interface devices per node, 
MSOs can meet the growing demand 
for bandwidth in their legacy cable HFC 
networks.

EPoC is still in the definition stage 
of standardization, with some proof-of-
concept chips and trials likely to appear 
in the first quarter of 2013. It is probably 
still two years away from commercial 
deployment. 

dPOe Versus ePOC
Are DPoE and EPoC competing tech-
nologies? Must an MSO choose one or 
the other? Arguably, they are comple-
mentary: DPoE addresses the manage-
ment aspects of a DOCSIS network 
and EPoC addresses the physical media 
aspects of an HFC network. MSOs are 
looking at both technologies; depending 
on their network plans and strategies, 
they may elect to implement one or the 
other initially, but over time, they are 
likely to use both, depending on the ge-
ography and service involved. 

The other decision they face is 
whether to implement EPON using 
1G or 10G EPON. The point is, how-
ever, that MSOs now have standards to 
utilize carrier-grade PON in their net-
works without forklift changes and even 
more flexibility to offer high-bandwidth 
IP services – high-speed business Eth-
ernet, OTT video, IPTV, and mobile 
backhaul services using EPON – and 
still maintain their legacy services. 

The inevitable convergence of services 
powered by digitization and IP is now 

moving both telcos and MSOs toward 
adopting a common architecture based 
on fiber PON. Whether an MSO chooses 
DPoE or EPoC, the PON OLT used is 
based on a common set of standards and 
functions that the telco market also uses. 
Telcos have cherry-picked markets for 
FTTH deployment in which geography 
and demographics offer the lowest cost 
per subscriber. Currently, many Tier 1 
and 2 telcos are spending their capex on 
4G LTE cellular expansion because the 
return on investment is much better than 
for FTTH and triple play. This leaves the 
market open for MSOs to aggressively 
pursue enhanced broadband service op-
portunities using PON.

In conclusion, consumers benefit 
most from these advances in technology. 
Having a choice between an MSO and 
a telco means having competitive prices 
and services. The incumbent telcos have 
enjoyed an advantage due to their legacy 
and government support, but in a short 
period of time, MSOs have established 
themselves as formidable and aggressive 
competitors able to deliver the full suite 
of services and not just broadcast televi-
sion. The fact that cable modem use in 
North America has outpaced DSL and 
FTTx broadband penetration speaks to 
the ability of MSOs to not only develop 
the technology needed but also market 
it effectively. A secondary set of benefi-
ciaries will be PON equipment manu-
facturers, who will have a new and large 
market to go after with standards-based 
FTTx platforms. v

Figure 3: Reuse of coax distribution with EPoC using an EPON OLT

Figure 4: Predicted MSO technology adoption

Source: Author’s market research and data from cable industry trends, 2012

EPON growth represents expansion of business services and mobile backhaul as well as use in 
greenfield residential deployments. By 2015 there is some overbuild of HFC plant with EPON for 
data and OTT services. Total HFC plant remains the same as in 2012 or decreases slightly, with few 
new deployments.


