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Abstract. The packet-based infrastructure offers great opportunities for the organization of universal transport networks using LTE
technology, which is associated with a wide variety of standards and applications as well as the use of various communication, man-
agement and maintenance protocols by modern networks. Issues related to the rational construction of a mobile transport infrastruc-
ture were considered for the organization of broadband access. Architecture for the backhaul network using a star configuration is
proposed. the construction of the network in accordance with the concept of Unified MPLS is analyzed, at all levels of which a multi-
protocol label switching protocol is configured to simultaneously support several generations of mobile communication in a single

network plane-oriented architecture.
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1. Introduction. The rapid development of the infor-
mation and communication industry dictates the need for
new principles of system building. This is conditioned by
the growth in the number of mobile users, the introduction
of broadband wireless services and increased require-
ments for high-speed data networks.

Great opportunities are opening up when implementing
wireless access technologies that use the packet data in-
frastructure. This approach will provide maximum expan-
sion of IP protocol usage over the network.

LTE technology is a promising mobile broadband
technology in terms of performance. Mobile operators
will have the opportunity to increase network capacity
and bandwidth together with high traffic transmission
rates and lower packet transmission delays. Therefore, at
present, many telecom operators are switching their back-
hauls to IP, based on the support of 3G traffic as well as
to ensuring the quality and duration of communication
with the Internet or 4G network.

The backhaul refers to the part of the network that is
the link between the IP network and the core network.
Backhaul takes the main burden of communication be-
tween the elements of the mobile access network and the
operator's backbone network. This means that its role is to
transport data from the mobile user to the switching ca-
pacity of the mobile operator and through it to other oper-
ators.

The essence of the study is to consider issues in the or-
ganization of the backhaul with the support of the full
range of technologies and services using LTE technology.
This determines the relevance of the given publication.

2. Brief overview of publications related to the sub-
ject. In terms of providing new high-speed user services,
mobile operators face technical and economic difficulties.
It is necessary to increase the capacity of the transport
network, especially at the backhaul level.

The Wi-Fi IEEE 802.11n mobile communication
standard has been proposed to be used not only in access
networks, but also in backhauls [1]. This solution is asso-
ciated with the need to obtain a sufficiently high through-
put in the forward and reverse links. In addition, as a re-
sult of this approach, the performance of the backhaul will
increase. However, such a network can successfully serve
areas with relatively low population density and a small
radius of action.
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In [2], the issues faced by the modern information and
communication society were addressed: the bandwidth
deficit and a variety of high-speed mobile technologies. It
is proposed to use an optical access platform for mobile
backhauling in order to significantly reduce capital and
operation costs.

In [3], one of the promising directions for constructing
a heterogeneous HetNet backhaul is highlighted. The use
of wireless solutions for backhauls operating in NLOS
and LOS modes is proposed. However, the use of such
systems in unlicensed frequency bands is considered to be
too susceptible to interference, which may limit their use
in backhauls. At the same time, lower bands have power
limitations, which lead to low reliability of the connection
or its loss.

As an alternative for mobile transport backhauls,
Ethernet over PDH technology was considered in [4].
This solution will allow mobile operators to maximize the
channel bands for their effective use. However, in order to
reach the operator level using Ethernet technology, it is
necessary to solve the issues of differentiation and priori-
tization of traffic with the specified mechanisms for en-
suring quality of service.

It is known that LTE technology has significant im-
provements in the network architecture compared to 3G
networks. In [5], the main LTE technology nodes are dis-
played with security features — secure access, network
domain, user domain, application domain, 3GPP domain.
This will ensure overall network security, which, together
with minimal latency and flexible channel bandwidth,
especially in the backbone part of the network, will attract
consumers. In addition, in the context of network integra-
tion, user and application security issues are of primary
importance.

3. Goal. The aim of the work is to consider the issues
of building a backhaul. Given the current trends in the
development of networks, the primary tasks are to imple-
ment the interaction of several generations of mobile
communications in a single network architecture. This
approach is necessary for telecom operators at the stage of
a gradual transition from obsolete technologies to an IP-
platform.

The backhaul takes the main burden of communication
between the elements of the mobile access network and
the operator's backbone network. Issues regarding the
choice of topology for a fully connected backhaul and the
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choice of an adequate technology for building a network
based on a flat packet-oriented architecture are relevant.

4. Materials and methods. Unlike mobile networks of
previous generations, 4G networks fully rely on IP, which
is associated with the development of the information and
communication industry. The use of LTE technology us-
ing only IP simplifies network operation, which is ex-
tremely necessary for mobile operators. In addition, the
creation of a flat packet architecture excludes individual
devices from the network, such as controllers of the
transport segment, which allows to directly connect to the
packet core using the appropriate interfaces.

When deploying backhauls based on LTE technology,
some compromises are reached by operators. On the one
hand, the network must be scalable and high-quality, and
on the other hand, the realities of the current network
equipment require investing new IP-oriented networks.

For optimal construction of a backhaul, a rational
choice is to use a star architecture. As a central node, it is
better to choose a service core router. Thus, when data
reaches the backbone of the network, the amount and pri-
ority of Internet traffic or server content is determined by
mobile operators. This architecture allows to process sev-
eral types of traffic.

The choice of this backhaul architecture will provide
an effective combination of Layer 2 (L2) and Layer 3
(L3) according to the OSI model in the transport network,
with L2 in the access area and L3 in the aggregation seg-
ment.
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The interaction, roaming and handover of LTE and 2G
/ 3G networks can be carried out at the initial stage, taking
into account the use of IP protocol that will support the
work of various mobile nodes, which is reflected in the
3GPP project [6]. The recommendations of the 3GPP pro-
ject take into account the use of VPNs for L2, for L3 -
VPNs and gateways using VPN-based MPLS technology.
Such a management system will provide economic sup-
port for scalable services and services in the IP network.

This approach reveals a number of attractive features:
high performance and bandwidth, traffic modeling, ease
of building networks and their operation.

The main incomes of mobile operators are generated
through the provision of Ethernet, IP VPN, VolIP, IP vid-
eo conferencing services to business clients, as well as
through the provision of Triple Play, IPTV services to
private consumers. Important in terms of revenues of mo-
bile operators is the provision of the lease of its resources,
i.e. this is mobile aggregation and retransmission with the
provision of interaction at the core network level.

The architecture of such networks is determined by the
basic elements: IP - mobile terminals and application sys-
tems. In addition, the necessary components between the
terminals and the application server are base stations, traf-
fic aggregation level and the Evolved Packet Core (EPC)
[71.

A fragment of the transport network using MPLS tech-
nology while providing interaction at the reference level
is shown in Fig. 1.
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Figure 1 — A fragment of the transport network

In traditional MPLS technology, there are some diffi-
culties associated with the complexity of implementing
services in large networks. This, for example, requires the
use of complex L3 mechanisms when interfacing with L2
protocols.

These disadvantages are absent in Unified MPLS,
which will ensure high performance, bandwidth and ease
of network operation. In addition, integrating access, ag-
gregation and core segments using MPLS can reduce the
number of administration nodes [8].

Thus, a single MPLS technology forms the transport
basis for supporting LTE, 2G GSM and 3G networks in
the UMTS standard. The use of a single MPLS standard
for mobile transport will provide operators with a com-
prehensive solution optimized in cost, with support for
user traffic and business traffic with high rates of quality
of service (QoS) compared to similar standards.

The operator’s backhaul consists of three levels. At the
access level, CSG nodes, the so-called pre-aggregation
nodes, operate in the RAN domain. The aggregation and
core levels are combined into one level - aggregation +
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core. The corresponding nodes are the aggregation nodes
(AGN) and the core nodes (CN, CN-RR and MTG). This
solution will simultaneously support several generations
of mobile communications in a single converged network
architecture, ensuring the introduction of LTE with
Pseudowire Emulation support (PWE) for 2G GSM
transmission, L2VPN for 3G UMTS / IP and L3VPN for
3G UMTS / IP. Combined aggregation and core levels
into one level (Core + Aggregation) should be integrated
into a single IGP / LDP domain.

6. Results and discussion. Thus, the issues of building
an optimal construction of a backhaul based on the Uni-
fied MPLS concept are considered.

It should be noted that the use of MPLS technology al-
lows implementation of both dynamic and static levels of
network management. MPLS has the flexibility to support
all types of NGN and traditional services. This contradicts
with the practical data obtained in [9], the author of which
cites the matrix of support for MPLS technology with
Ethernet, Traditional and IP technologies according to key
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technical characteristics and main categories of network
services.

The network management system must have infor-
mation about the network topology. Due to the Unified
MPLS architecture, End — to — End services are created
by configuring only the end devices, which solves the
problem of reducing the number of administration points.

The given paper shows the need to integrate the com-
bined aggregation and core levels into a single IGP / LDP
domain. This solution, in conjunction with the BGP pro-
tocol, is used to ensure high stability and fast network
convergence.

Research results can be useful for creating a converged
network scenario based on Fixed / Mobile Infrastructure
(FMI).

The results of the work indicate a number of controver-
sial issues regarding the appropriateness of using MPLS
technology at all levels of the network. They relate to the
problems of using mechanisms for improving the conver-
gence of IGP protocols: IP / MPLS Loop Free Alternate
Fast ReRoute (LFA FRR) and MPLS TE Fast ReRoute
(TE FRR). The choice of these mechanisms should be due

to the shortest network recovery time and ease of opera-
tion, which should contribute to the rapid convergence of
the network without a complex configuration.

7. Conclusions. 1. It has been analyzed that for the op-
timal construction of the transport network, especially at
the backhaul level, the use of various technologies and
platforms is possible.

2. It is shown that LTE technology is the most promis-
ing technology of mobile broadband in terms of perfor-
mance. The transition to the IP-platform will allow the
operator to easily increase the bandwidth and provide new
services.

3. The backhaul architecture is considered. It is shown
that an adequate topology, the most relevant in the transi-
tion to high-speed LTE technology, as well as with a large
increase in the number of users and services, is a star-
shaped configuration.

4. The feasibility of choosing MPLS technology to
build a backhaul with the concept of Unified MPLS is
analyzed, which is especially important in matters of net-
work convergence to provide support for transport appli-
cations and services.
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