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(57) Abstract: The invention relates to a system and a method for providing a Multi-Protocol Label Switching (MPLS) function-
ality in a communications network between a first node and a second node via a wireless connection between a first wireless inter-
face and a second wireless interface, wherein the system comprises an enhanced eNodeB of a Radio Access Network (RAN) of an
Evolved Packet System (EPS) network, the enhanced eNodeB providing the first wireless interface, and wherein the system com-
prises a user equipment connected to the second node, the user equipment providing the second wireless interface.
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Multi-Protocol Label Switching (MPLS) functionality in a communications network

between a first node and a second node via a wireless connection

BACKGROUND

[0001] The present invention relates to a system for providing a Multi-Protocol Label
Switching (MPLS) functionality in a communications network between a first node and a
second node. The invention also relates to a method for providing a Multi-Protocol Label
Switching (MPLS) functionality in a communications network between a first node and a
second node. Further, the invention relates to an enhanced eNodeB of a Radio Access
Network (RAN) of an Evolved Packet System (EPS) network, a program and a computer
program product, the enhanced eNodeB providing a Multi-Protocol Label Switching (MPLS)

functionality in a communications network between a first node and a second node.

[0002] Multi-Protocol Label Switching (MPLS) networks are known to provide Ethernet
connectivity or backhauling network signaling and traffic in Radio Access Networks (RAN).
Traditionally, Ethernet connectivity services are provided by Multi-Protocol Label Switching
(MPLS) network operators to connect Ethernet networks located at different sites. The
current model for providing Ethernet connectivity service is to use Multi-Protocol Label
Switching (MPLS) technology, where Muiti-Protocol Label Switching (MPLS) specific
equipment is installed at the sites that should be connected. These remote devices are then
connected via a wired connection to additional network operator equipment that implements
a Multi-Protocol Label Switching (MPLS) network to provide a transparent Ethernet

connectivity between the sites where the remote devices are installed.

[0003] Multi-Protocol Label Switching (MPLS) networks are also used to connect the
eNodeB infrastructure of mobile network operators operating Evolved Packet Systems (EPS)
or Long Term Evolution (LTE) networks. In this scheme, the Multi-Protocol Label Switching
(MPLS) network provides a connection between the remote sites where the mobile network

operator equipment is located and the central office site.

[0004] A drawback of known Evolved Packet System (EPS) infrastructure such as
eNodeB systems is that no transparent Ethernet connectivity service can be provided via the

Long Term Evolution (LTE) air interface.

CONFIRMATION COPY
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SUMMARY

[0005] An object of the present invention is to provide a system for realizing a Multi-
Protocol Label Switching (MPLS) functionality in a communications network between a first
node and a second node via a wireless connection between a first wireless interface and a
second wireless interface within the framework of a Radio Access Network (RAN) of an
Evolved Packet System (EPS).

[0006] The object of the present invention is achieved by a system for providing a Muilti-
Protocol Label Switching (MPLS) functionality in a communications network between a first
node and a second node via a wireless connection between a first wireless interface and a
second wireless interface, wherein the system comprises an enhanced eNodeB of a Radio
Access Network (RAN) of an Evolved Packet System (EPS) network, the enhanced eNodeB
providing the first wireless interface, and wherein the system comprises a user equipment
connected to the second node, the user equipment providing the second wireless interface,
wherein preferably the enhanced eNodeB is a Label Edge Router (LER) of a Multi-Protocol
Label Switching (MPLS) domain.

[0007] It is thereby advantageously possible to effectively deploy Ethernet connectivity
services by means of enhanced eNodeB devices. The reach of Ethernet services provided
by Multi-Protocol Label Switching (MPLS) networks can thereby be extended beyond the site
where mobile network equipment is located, namely via the wireless radio interface until the
remote site demanding Ethernet connectivity service. Historically, mobile (cellular) networks
have not been used to provide Ethernet connectivity services due to a lack of bandwidth and
quality of the air interface (resulting in a lack of guaranteed quality of service) and the
incompatibility of the infrastructure operated by mobile operators with Ethernet connectivity
services. The deployment of Long Term Evolution (LTE) networks (Evolved Packet Systems
(EPS)) provides an infrastructure where the current bandwidth limitations for the delivery of
Ethernet connectivity services are solved. Long Term Evolution (LTE) networks provide a
network with bandwidth of many megabytes per second and also a set of Quality-of-Service
(QoS) parameters that allow the provisioning of a wireless connection via the air interface to
a remote site with the quality needed for Ethernet connectivity. The present invention
removes the present incompatibility between the infrastructure of the Radio Access Network
(RAN) operated by the mobile operator and the needs of Ethernet connectivity services. In
case that the enhanced eNodeB device is a Label Edge Router (LER) of a Multi-Protocol
Label Switching (MPLS) domain, it is advantageously possible according to the present
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invention to provide for the possibility of defining different levels of data transmission quality
(quality of service, QoS).

[0008] According to the present invention, it is preferred that a Multi-Protocol Label
Switching (MPLS) tunnel is created between the first node and the second node using the

wireless connection.

[0009] Thereby, it is advantageously possible to provide an effective routing through the
Multi-Protocol Label Switching (MPLS) domain of the communications network. A Multi-
Protocol Label Switching (MPLS) tunnel provides for an accelerated data transmission
compared to IP routing (without using label switching). Additionally, it is advantageous that
an enhanced level of security can be achieved by using such a Multi-Protocol Label
Switching (MPLS) tunnel as the path (or route) of the packets transmitted through the
network can be predefined by means of the Multi-Protocol Label Switching (MPLS) protocol.
It is furthermore preferred that the Multi-Protocol Label Switching (MPLS) tunnel is a
bidirectional Multi-Protocol Label Switching (MPLS) tunnel.

[0010] Furthermore, it is preferred that the enhanced eNodeB is a Label Edge Router
(LER) of a Multi-Protocol Label Switching (MPLS) domain.

[0011] It is thereby advantageously possible to provide for the possibility of defining

different levels of data transmission quality (quality of service, QoS).

[0012] Furthermore, it is preferred according to the present invention that the user
equipment is provided such as to encapsulate Ethernet data frames into Long Term
Evolution (LTE) PDCP protocol data units, preferably to encapsulate Ethernet data frames
directly into Long Term Evolution (LTE) PDCP protocol data units. According to this
embodiment, it is advantageously possible to avoid an Internet Protocol (IP) connectivity
between any of the involved parties or nodes, particularly not between the enhanced eNodeB
and the remote equipment over the Long Term Evolution (LTE) radio connection. Thereby, it
is advantageously possible to greatly reduce the overhead protocol handling (required by the

use of Internet Protocol (IP) connectivity).

[0013] According to a further preferred embodiment of the present invention, the Radio
Access Network (RAN) is a Radio Access Network (RAN) according to the Long Term
Evolution (LTE) standard. Thereby, it is advantageously possible to provide a bandwidth
through the wireless connection of at least a few hundred Kilobits per second or preferably of
at least a few Megabits per second.
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[0014] It is furthermore preferred according to the present invention that a reserved
Long Term Evolution (LTE) bearer is assigned to be used by the enhanced eNodeB of the
Radio Access Network (RAN) to communicate with the user equipment via the wireless
connection, wherein preferably other eNodeB nodes of the Radio Access Network (RAN)
only use other Long Term Evolution (LTE) bearers.

[0015] It is thereby advantageously possible to reserve one or a plurality of specific Long
Term Evolution (LTE) bearers for the communication between the first node and the second
node via the wireless connection. The term Long Term Evolution (LTE) bearer can mean a
specific reserved physical radio resource (e.g. a specific spectral range or a plurality of
spectral bands) and/or a specific logical resource such as a bearer ID (or a plurality of bearer
IDs).

[0016] According to the present invention, it is furthermore preferred that an Ethernet
connectivity service is provided between the first node and the second node, preferably using

an exclusive Ethernet connectivity specific Long Term Evolution (LTE) bearer.

[0017] It is thereby advantageously possible that no handover is possible between the
enhanced eNodeB and other eNodeB nodes of the Radio Access Network (RAN), thus
providing an enhanced stability to the communication between the first node and the second

node via the wireless connection.

[0018] Another object of the present invention is a method for providing a Multi-Protocol
Label Switching (MPLS) functionality in a communications network between a first node and
a second node via a wireless connection between a first wireless interface and a second
wireless interface, wherein an enhanced eNodeB of a Radio Access Network (RAN) of an
Evolved Packet System (EPS) network provides the first wireless interface, and wherein a
user equipment provides the second wireless interface, wherein the method comprises the
step of creating a Multi-Protocol Label Switching (MPLS) tunnel between the first node and

the second node using the wireless connection.

[0019] Thereby, it is advantageously possible to deploy, e.g., Ethernet connectivity
services by means of enhanced eNodeB devices that are part of a Multi-Protocol Labe!l
Switching (MPLS) network. The reach of Ethernet services provided by Multi-Protocol Label
Switching (MPLS) networks can thereby be extended beyond the site where mobile network
equipment is located, namely via the wireless radio interface until the remote site demanding
Ethernet connectivity service. Thereby, it is preferred that the enhanced eNodeB devices are
Label Edge Routers (LER) of a Multi-Protocol Label Switching (MPLS) domain.
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[0020] According to a preferred embodiment of the present invention, a reserved Long
Term Evolution (LTE) bearer is assigned to be used by the enhanced eNodeB of the Radio
Access Network (RAN) to communicate with the user equipment via the wireless connection,
wherein other eNodeB nodes (110) of the Radio Access Network (RAN) preferably only use
other Long Term Evolution (LTE) bearers.

[0021] Furthermore, it is preferred that the method comprises the step of providing an

Ethernet connectivity service between the first node and the second node.

[0022] Another object of the present invention is an enhanced eNodeB of a Radio
Access Network (RAN) of an Evolved Packet System (EPS) network, the enhanced eNodeB
providing a Multi-Protocol Label Switching (MPLS) functionality in a communications network
between a first node and a second node via a wireless connection between a first wireless
interface and a second wireless interface, wherein the enhanced eNodeB provides the first
wireless interface, and wherein a user equipment provides the second wireless interface and
is connected to the second node, wherein the enhanced eNodeB is a Label Edge Router
(LER) of a Multi-Protocol Label Switching (MPLS) domain.

[0023] Furthermore, it is preferred according to the present invention that the enhanced
eNodeB is a Label Edge Router (LER) of a Multi-Protocol Label Switching (MPLS) domain.

[0024] Another object of the present invention is a program comprising a computer
readable program code for controlling a system or an enhanced eNodeB for providing a
Multi-Protocol Label Switching (MPLS) functionality in a communications network between a

first node and a second node via a wireless connection according to the present invention.

[0025] Another object of the present invention is a computer program product
comprising the inventive computer readable program code for controlling a system or an

enhanced eNodeB according to the present invention.

[0026] These and other characteristics, features and advantages of the present
invention will become apparent from the following detailed description, taken in conjunction
with the accompanying drawings, which illustrate, by way of example, the principles of the
invention. The description is given for the sake of example only, without limiting the scope of

the invention. The reference figures quoted below refer to the attached drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Figure 1 shows schematically a configuration of a system connecting a first
node and a second node via a wireless connection according to the present invention
providing a Multi-Protocol Label Switching (MPLS) functionality.

[0028] Figure 2 shows schematically another representation of the connection between

the first and second node.

[0029] Figure 3 shows schematically a protocol stack of a system according to the

present invention.

DETAILED DESCRIPTION

[0030] The present invention will be described with respect to particular embodiments
and with reference to certain drawings but the invention is not limited thereto but only by the
claims. The drawings described are only schematic and are non-limiting. In the drawings, the
size of some of the elements may be exaggerated and not drawn on scale for illustrative

purposes.

[0031] Where an indefinite or definite article is used when referring to a singular noun,
e.g. ‘a’, “an’, “the”, this includes a plural of that noun unless something else is specifically

stated.

[0032] Furthermore, the terms first, second, third and the like in the description and in
the claims are used for distinguishing between similar elements and not necessarily for
describing a sequential or chronological order. It is to be understood that the terms so used
are interchangeable under appropriate circumstances and that the embodiments of the
invention described herein are capable of operation in other sequences than described of

illustrated herein.

[0033] In Figure 1 a configuration of a system connecting a first node 13 and a second
node 23 via a wireless connection 3 according to the present invention is schematically
represented. According to the present invention, a Multi-Protocol Label Switching (MPLS)
functionality is provided between the first node 13 and the second node 23 or — in other
words — the first and second node 13, 23 are connected using a Multi-Protocol Label
Switching (MPLS) network. Thereby, it is possible according to the present invention to
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deliver an Ethernet connectivity service between the first and second node 13, 23 by
enhancing the Multi-Protocol Label Switching (MPLS) network with a wireless connection.
According to the present invention, this wireless connection is based on a standard
technology or a Radio Access Network (RAN) of an Evolved Packet System (EPS). Very
preferably, the wireless connection 3 is based on standard Long Term Evolution (LTE)
technology. This means that the second node 23 is located in remote site and is connected
wirelessly by means of an enhanced eNodeB of the Radio Access Network (RAN). The
Radio Access Network (RAN) is assigned to reference numeral 30. An enhanced eNodeB 11
is assigned to reference numeral 11. The wireless connection 3 is realized between a first
wireless interface 12 of the enhanced eNodeB 11 and a second wireless interface 22 of a
specific device 21 which is hereinafter also called mobile station 21 or user equipment 21.
The wirelessly connected remote site is hereinafter also called second network area and
assigned to reference numeral 2. A first network area 1 comprises a Multi-Protocol Label
Switching. (MPLS) network providing an Ethernet connectivity service between the first and
second node 13, 23. The first and second network area 1, 2 are connected via the wireless

connection 3.

[0034] The invention provides an extension to the current infrastructure of a Multi-
Protocol Label Switching (MPLS) network. A Multi-Protocol Label Switching (MPLS) network
usually comprises

-- Provider Nodes or Label Switch Routers which are assigned to reference numeral 16,
and

-- Provider Edge Nodes or Label Edge Routers 17.

[0035] According to the present invention, the enhanced eNodeB 11 — which is
connected to the Radio Access Network (RAN) 30 — serves as a Label Edge Router (LER)
within the Multi-Protocol Label Switching (MPLS) network of the first network area 1. This
means that the enhanced eNodeB 11 extends the Multi-Protocol Label Switching (MPLS)
network beyond the mobile station 21 reaching the second node 23 in the second network
area 2. The enhanced eNodeB actively participates in the Multi-Protocol Label Switching
(MPLS) network by managing Multi-Protocol Label Switching (MPLS) labels with other Multi-
Protocol! Label Switching (MPLS) nodes and by allocating Multi-Protocol Label Switching
(MPLS) labels to connections of specific remote sites. The mobile station 21 (or specific
device 21)is able to encapsulate Ethernet frames and forward them via the wireless

connection 3 to the enhanced eNodeB 11.

[0036] The Multi-Protocol Label Switching (MPLS) network comprises also an operator
unit (or Multi-Protocol Label Switching (MPLS) management equipment) which is assigned to

reference numeral 15. By means of the operator unit 15, all the nodes of the Multi-Protocol
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Label Switching (MPLS) network are managed and controlled. This means that the enhanced
eNodeB 11 is (with respect to its Multi-Protocol Label Switching (MPLS) network behavior or
parameters) also controlled by the Muiti-Protocol Label Switching (MPLS) operator unit 15.
The control of the wireless connection 3 of the enhanced eNodeB 11 is realized by an
equipment of the Radio Access Network (RAN) 30, i.e. a mobile operator equipment
assigned to reference numeral 31. Examples of such an equipment is the Home Subscriber
Server (HSS), the Mobility Management Entity (MME) or the Policy Charging Rule Function
(PCRF). The mobile operator equipment 31 is located at a site of the mobile operator
operating the Radio Access Network (RAN) 30 whereas the operator unit 15 located at the
Multi-Protocol Label Switching (MPLS) network operator site.

[0037] According to the present invention, it is possible that also the first node 13 is
located in a remote site and connected wirelessly (by means of another wireless connection)

but for the sake of simplicity, this case is not represented in Figure 1.

[0038] According to the present invention, the enhanced eNodeB 11 uses a reserved
Long Term Evolution (LTE) bearer assigned to bevused for the communication with the user
equipment 21 (or mobile station 21) via the wireless connection 3. A reserved Long Term
Evolution (LTE) bearer is a Long Term Evolution (LTE) bearer that is not used by other
eNodeB nodes 110 present in the Radio Access Network (RAN). Such an assigned bearer is
preferably an exclusive Ethernet connectivity specific Long Term Evolution (LTE) bearer, i.e.
only used for the transmission of data connected with the Ethernet connectivity service

between the enhanced eNodeB 11 and the user equipment 21.

[0039] According to the present invention, the user equipment 21 (or remote equipment
21) is connected via a wireless interface, e.g. a Long Term Evolution (LTE) wireless
interface, to the mobile operator's network infrastructure, i.e. to the enhanced eNodeB 11.
The control plane of the remote equipment 21 is the slame as for Long Term Evolution (LTE)
connections / devices. A connection to the wireless operator infrastructure is established
when the remote equipment 21 is turned on or restarted. According to the present invention,
the user plane at the remote equipment 21 is able to encapsulate Ethernet frames into Long
Term Evolution (LTE) PDCP protocol data units, and forward them over the air interfaces 12,
22 of the wireless connection 3, i.e. to the (Ethernet connectivity service) enhanced eNodeB
via RLC (Radio Link Control), MAC (Medium Access Control) and PHY (Physical Layer)
protocols. The forwarding of Ethernet frames is made via a communication channel
established between the remode equipment 21 and the enhanced eNodeB 11 (base station
according to the Long Term Evolution (LTE) standard). Data transfer via the radio or wireless

interface 3 preferably follows the Long Term Evolution (LTE) Uu interface standard. The
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protocol stack for the Long Term Evolution (LTE) control plane conforms to the protocol
stacks defined by 3GPP.

[0040] Furthermore according to the present invention, the enhanced eNodeB 11 is
enhanced (compared to a conventional eNodeB node 110 according to the 3GPP specified
functionality and protocols for the eNodeB) by means of two sets of enhancements in order
to allow the integration of Ethernet connectivity service enhanced eNodeB 11 within the
Multi-Protocol Label Switching (MPLS) network. These enhancements can be implemented
in the existing eNodeB, or by additional system deployed at the same site as the eNodeB.
The first set of enhancements refers to the extension of a 3GPP conform eNodeB (not
enhanced) to terminate the Long Term Evolution (LTE) bearers at the site of the eNodeB.
Thereby, an enhance eNodeB 11 according to the present invention avoids that the traffic
from a specific bearer received via the radio interface is forwarded to the core sites of the
Radio Access Network (RAN) 30 for further processing. This can be achieved by extending
the capability of a 3GPP conform eNodeB, or by deploying appropriate equipment at the
same site as the eNodeB. In both cases, the node supporting the Ethernet connectivity
service is called the (Ethernet connectivity service) enhanced eNodeB 11. The (Ethernet
connectivity service) enhanced eNodeB 11 has the same interfaces as specified by 3GPP for
the interfaces (called S1-MME) between an eNodeB and the Mobility Management Entity
(MME), the same interfaces specified by 3GPP for the interfaces (called S11) between a
Signalling Gateway (S-GW) and the Mobility Management Entity (MME), and also the same
interface (called Gx) between the Packet Data Network Gateway (PDN-GW) and the Policy
Charging Rule Function (PCRF). The second set of enhancements to the (Ethernet
connectivity service) enhanced eNodeB 11 is in the area of Multi-Protocol Label Switching
(MPLS) support. These enhancements consist in support of protocols and mechanisms
needed to implement Multi-Protocol Label Switching (MPLS) networks. The (Ethernet
connectivity service) enhanced eNodeB 11 supports Internet Protocol (IP) routing protocols
as OSPF (Open Shortest Path First), IS-IS (Intermediate System to Intermediate System
Protocol), and BGP (Border Gateway Protocol). The (Ethernet connectivity service)
enhanced eNodeB can handle Label Distribution Protocols in order to participate in a Multi-
Protocol Label Switching (MPLS) network acting as a Label Edge Router (LER). It assigns
Multi-Protocol Label Switching (MPLS) labels to the Ethernet frames received via the
communication channel established to the remote equipment 21 over the Long Term
Evolution (LTE) air interface (or wireless connection 3). This second set of enhancements
can be achieved by extending the capability of a 3GPP conform eNodeB, or by deploying

appropriate equipment at the same site as the eNodeB.
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[0041] According to the present invention, it is furthermore preferred that the Long Term
Evolution (LTE) infrastructure of the Radio Access Network (RAN) is enhanced such that
Ethernet connectivity services can be provided. Thereby, it is preferred according to the
present invention that an (Ethernet connectivity service) specific Long Term Evolution (LTE)
bearer is signaled to the remote equipment 21 (or user equipment 21) and to the (Ethernet
connectivity service) enhanced eNodeB 11. This specific Long Term Evolution (LTE) bearer
terminates the connection at the enhanced eNodeB 11 site and does not forward the
encapsulated Ethernet frames to core sites of the Radio Access Network (RAN) 30. Other
eNodeB 110 (not enhanced eNodeB 11) that do not support Ethernet connectivity services
are preferably not able to establish this specific bearer.

[0042] The Home Subscriber Server (HSS) and Mobility Management Entity (MME) as
well as the (Ethernet connectivity service) enhanced eNodeB 11 do not provide support for
handover of such wireless connections 3 to other eNodeB nodes 110. If the remote
equipment 21 intends to connect to another enhanced eNodeB, it needs to be disconnected

from the enhanced eNodeB 11 and reconnected to a new enhanced eNodeB 11.

[0043] The Policy Charging Rule Function (PCRF) of the Radio Access Network (RAN)
30 provides the parameters to the (Ethernet connectivity service) enhanced eNodeB 11 that
corresponds to the Ethernet connectivity service. These parameters define the priority of the
Ethernet connectivity service, and the bandwidth to be allocated for the Ethernet connectivity

service.

[0044] Figure 2 shows schematically another representation of the connection between
the first and second node 13, 23 via the wireless connection 3. The connection is preferably
an Ethernet connection between the first and second node 13, 23. A Multi-Protocol Label
Switching (MPLS) tunnel defines a path through the Multi-Protocol Label Switching (MPLS)
network in the first network area 1. Between the first node 13 and the enhanced eNodeB 11,
preferably an Ethernet connection 14 is established through the Multi-Protocol Label
Switching (MPLS) network comprising network elements 16 and 17. In the second network
area 2, an Ethernet connection 24 is established between the remote equipment 21 and the

second node 23.

[0045] Figure 3 shows schematically the protocol stack of the second node 23, the
remote equipment 21, the enhanced eNodeB 11, the Label Edge Router (LER) 17 of the
Multi-Protocol Label Switching (MPLS) network and the first node 13. Reference numeral 41
refers to the PHY layer, i.e. the physical layer of the OSI| reference model. Reference
numeral 42 refers to the MAC layer, i.e. the Medium Access Connection layer of the OSI

reference model. Reference numeral 43 refers to the RLC layer, i.e. the Radio Link Control.
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Reference numeral 44 refers to the Multi-Protocol Label Switching (MPLS) layer. Reference
numeral 45 refers to the Packet Data Convergence Protocol (PDCP). Reference numeral 46
refers to an Ethernet connection. It is clearly visible that both the first node 13 and the
second node 23 provided with an Ethernet connectivity service via a transparent Ethernet
connection between the remote equipment 21 and the Label Edge Router (LER) 17 of the
Multi-Protocol Label Switching (MPLS) network via the wireless connection 3. Especially,
there is no Internet Protocol (IP) connectivity between any of the involved parties or nodes,
particularly not between the enhanced eNodeB 11 and the remote equipment 21 over the
Long Term Evolution (LTE) radio connection. Thereby, it is advantageously possible to
greatly reduce the overhead signalization and overhead protocol handling required when

using such an Internet Protocol (IP) connectivity.
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PATENT CLAIMS

1. A system for providing a Multi-Protocol Label Switching (MPLS) functionality in a
communications network between a first node (13) and a second node (23) via a
wireless connection (3) between a first wireless interface (12) and a second wireless
interface (22), wherein the system comprises an enhanced eNodeB (11) of a Radio
Access Network (RAN) of an Evolved Packet System (EPS) network, the enhanced
eNodeB (11) providing the first wireless interface (12), and wherein the system
comprises a user equipment (21) connected to the second node (23), the user
equipment (21) providing the second wireless interface (22), wherein the enhanced
eNodeB (11) is a Label Edge Router (LER) of a Multi-Protocol Label Switching
(MPLS) domain.

2. The system according to claim 1, wherein a Multi-Protocol Label Switching (MPLS)
tunnel is created using the wireless connection (3) between the first node (13) and
the second node (23).

3. The system according to any of the preceding claims, wherein the user equipment
(21) is provided such as to encapsulate Ethernet data frames into Long Term
Evolution (LTE) PDCP protocol data units.

4. The system according to any of the preceding claims, wherein the Radio Access
Network (RAN) is a Radio Access Network (RAN) according to the Long Term
Evolution (LTE) standard.

5. The system according to any of the preceding claims, wherein a reserved Long Term
Evolution (LTE) bearer is assigned to be used by the enhanced eNodeB (11) of the
Radio Access Network (RAN) to communicate with the user equipment (21) via the
wireless connection (3), wherein preferably other eNodeB nodes (110) of the Radio

Access Network (RAN) only use other Long Term Evolution (LTE) bearers.

6. The system according to any of the preceding claims, wherein an Ethernet
connectivity service is provided between the first node (13) and the second node (23),
preferably using an exclusive Ethernet connectivity specific Long Term Evolution
(LTE) bearer.
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7.

8.

9.

13

A method for providing a Multi-Protocol Label Switching (MPLS) functionality in a
communications network between a first node (13) and a second node (23) via a
wireless connection (3) between a first wireless interface (12) and a second wireless
interface (22), wherein an enhanced eNodeB (11) of a Radio Access Network (RAN)
of an Evolved Packet System (EPS) network provides the first wireless interface (12),
and wherein a user equipment (21) provides the second wireless interface (22),
wherein the method comprises the step of creating a Multi-Protocol Label Switching
(MPLS) tunnel between the first node (13) and the second node (23) using the

wireless connection (3).

The method according to claim 7, wherein a reserved Long Term Evolution (LTE)
bearer is assigned to be used by the enhanced eNodeB (11) of the Radio Access
Network (RAN) to communicate with the user equipment (21) via the wireless
connection (3), wherein other eNodeB nodes (110) of the Radio Access Network
(RAN) preferably only use other Long Term Evolution (LTE) bearers.

The method according to claim 7 or 8, wherein the method comprises the step of
providing an Ethernet connectivity service between the first node (13) and the second
node (23).

10. An enhanced eNodeB (11) of a Radio Access Network (RAN) of an Evolved Packet

System (EPS) network, the enhanced eNodeB (11) providing a Multi-Protocol Label
Switching (MPLS) functionality in a communications network between a first node
(13) and a second node (23) via a wireless connection (3) between a first wireless
interface (12) and a second wireless interface (22), wherein the enhanced eNodeB
(11) provides the first wireless interface (12), wherein the enhanced eNodeB (11) is a
Label Edge Router (LER) of a Multi-Protocol Label Switching (MPLS) domain.

11. A program comprising a computer readable program code for controlling a system

according to any of claims 1 to 6.

12. A computer program product comprising a computer readable program code

according to claim 11.
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