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haul (see Figure 1). After all, though 
business TDM circuits are quickly tran-
sitioning to Ethernet, TDM will not go 
away for a long time – especially in mo-
bile backhaul, where legacy T1 cell site 
interfaces will persist for many years. 
Supporting both packet switching and 
T1 circuits is no problem for a broadband 
access network, which can transport T1 
circuits as packets, thus opening the door 
to new, easy-to-tap revenue streams.

BroadBand access evolution
Two developments have been crucial 
in the evolution of broadband access 
to support business access and mobile 
backhaul services. From a technology 
perspective, advances in DSL technol-
ogy (such as multipair ADSL2+ and 

VDSL2 bonding) and in FTTH tech-
nology (such as GPON) have increased 
bandwidth capacity, not only for down-
stream delivery but also in the upstream 
direction to address symmetrical band-
width needs. 

Second, from a network topology 
perspective, service providers have started 
to deploy access nodes closer to end cus-
tomers (and to cell sites), allowing exist-
ing copper lines to carry more data. 

The Metro Ethernet Forum identifies 
five key requirements that must be met 
for fixed broadband access networks to 
deliver high-end, Ethernet-based busi-
ness services. 

• Enabling high-speed, symmetrical 
bandwidth across copper and fiber. 

service providers’ business cus-
tomers come in many shapes and 
sizes – including not only small-

to-medium-sized enterprises and large 
multinationals but also mobile service 
providers requiring mobile backhaul 
solutions. Despite their differences, all 
these customers require service continu-
ity, deployment agility and competitive 
pricing, along with high bandwidth, 
low packet loss and flexible quality-of-
service options. 

These same considerations and re-
quirements have also become relevant to 
residential service delivery, as operators 
offer high-value, triple-play bundles of 
voice, entertainment video, and high-
speed Internet access with no room for 
service degradation or interruptions. 
Consequently, the gap between residen-
tial and business service requirements is 
narrowing at the same time that fixed 
broadband coverage, which exceeds 
90 percent in many countries, enables 
easier access to business and cell sites. 
It is therefore opportune to consider 
converging fixed broadband access in-
frastructure for cost-effective delivery of 
residential and business services. 

By leveraging the residential broad-
band access network for the delivery 
of business services, operators can not 
only lower total cost of ownership but 
also generate new revenue opportunities 
from high-end packet and even time- 
division multiplexing (TDM)–based 
business services, including mobile back-
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Even though T1 cell site interfaces will persist 
for many years, the broadband access network 
can handle this legacy circuit-switched traffic 

as packets, enabling new revenue streams.
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This requirement can be addressed 
using bonded DSL or GPON. De-
pending on the DSL/fiber flavor, 
symmetrical bandwidths can be de-
livered ranging from 20 Mbps up to 
1 Gbps. 

• Scaling the number of users and 
services. Access nodes typically 
address this requirement by using 
advanced packet-labeling schemes 
that leverage stacked virtual local 
area networks, which separate traffic 
from different user groups, as speci-
fied in IEEE standard 802.1ad.

• Offering customized service-level 
agreements (SLAs). Given the 
large number of customers to sup-
port on a network, service providers 
need to use their available band-
width optimally. They can do so 
by offering various types of SLAs. 
Today’s access nodes have classi-
fication, queuing and scheduling 
hardware to support this. Because 
business customer-premises equip-
ment has the same capabilities, the 
customer-premises equipment and  

access node can work together to pro-
vide the agreed-upon service level. 

• Guaranteeing service availability. 
As some SLAs require swift recov-
ery from a network failure, incident 
detection and recovery must be con-
sidered. Redundancy and restoration 
schemes include multichassis Eth-
ernet link aggregation, end-to-end 
Ethernet protection mechanisms for 
which International Telecommunica-
tion Union (ITU) standards are being 
developed, redundant switch fabrics 
and GPON feeder route diversity. 

• Enabling performance monitoring 
and fault isolation. Both operators 
and their business customers regu-
larly assess compliance with SLAs 
by monitoring and diagnosing the 
network. Access platforms offer a 
number of operations, administra-
tion and maintenance (OAM) tools, 
standardized by the ITU and the 
Internet Engineering Task Force, 
which not only make possible moni-
toring the state of a network and 
even individual service instances but 

also enable troubleshooting the net-
work and isolating the root cause of 
a service failure. These OAM tools 
can also generate performance data, 
such as frame loss, delay, jitter and 
throughput, that is essential for as-
sessing SLA compliance. 

the MoBile Backhaul  
opportunity
As mobile service providers deploy 3G 
networks, their subscribers are increas-
ingly accessing bandwidth-hungry ser-
vices, such as streaming video, with their 
smart phones. These services are strain-
ing the traditional, voice-optimized, 
TDM mobile backhaul network, which 
does not cost-effectively scale to handle 
exponential increases in data traffic. 

The solution to this backhaul bot-
tleneck is a converged, packet-based 
mobile backhaul network, which cost- 
effectively addresses the bandwidth 
needs of 3G mobile services while ef-
fectively preparing for future 4G Long 
Term Evolution (LTE). 

In North America, telcos and cable 
operators have already identified and en-

Figure 1: The fixed broadband access network facilitates residential triple play, business services and mobile backhaul.
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gaged in this new business opportunity, 
which allows them to increase return 
on investment while cutting the costs 
of leased lines (and ultimately retiring 
those lines). Cell sites no longer need to 
be served by expensive legacy T1 leased 
lines, whose costs scale linearly with 
bandwidth demands.

Business Ethernet service require-
ments and the requirements for mobile 
backhaul largely overlap. As a matter 
of fact, the provision of cell site mobile 
backhaul is a special case of business ac-
cess, in which the business customer is a 
mobile service provider. This makes the 
broadband access network uniquely posi-
tioned to rapidly solve the last-mile piece 
of the packet backhaul network. 

Let’s take bandwidth requirements 
as an example: Bandwidths in the tens 
of Mbps will be required in the short 
term (and for lower-capacity sites in the 
longer term), while aggressive LTE de-
ployments in high-capacity areas with 
multiple operators will trigger require-
ments of several hundred Mbps. As a re-

sult, bonded ADSL2+ and SHDSL are 
tactical solutions for near-term 2G/3G 
bandwidth relief. Bonded VDSL2 is ca-
pable of supporting near-to-longer-term 
backhaul, and GPON can strategically 
support long-term LTE backhaul.

An additional requirement for mo-
bile backhaul that deserves special atten-
tion is synchronization. Cell site radio 
equipment requires an accurate clock 
to set its frequencies in support of call 
handoffs. Broadband fiber and xDSL 
networks can replicate the determinis-
tic physical layer timing of T1 lines by 
using standards-based line synchroniza-
tion. In this way, synchronization is de-
livered over the access system to the cell 
site gateway, which then propagates that 
timing to the base station.

Considerable savings result from le-
veraging the broadband access network 
for mobile backhaul. One mobile service 
provider has saved 90 percent in line 
leasing costs by switching from leased 
TDM lines to leasing unbundled cop-
per pairs instead and installing its own 

DSL backhaul equipment. Similarly, 
business modeling for fiber-fed cell sites 
has shown that GPON backhaul savings 
exceed 50 percent in terms of total cost 
of ownership, compared with a SONET 
(synchronous optical networking, an 
older multiplexing protocol) backhaul 
network that requires an upgrade to 
support Ethernet over SONET.

conclusion
Residential fixed broadband access 
networks have been deployed to such 
an extent that there is wide geographic 
overlap with business and cell site loca-
tions. Many of these networks have been 
engineered for the delivery of residential 
triple-play voice, video and high-speed 
Internet services, giving them the tools 
and capabilities to also serve business 
and mobile backhaul customers. An op-
erator can realize an improved return on 
investment on its fixed broadband access 
network by leveraging it to capture these 
additional revenues without having to 
build out a potentially expensive overlay 
network.  BBp

®


