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data reception from the first base station

(57) Abstract: Embodiments relate to apparatuses, methods
and computer programs for base station transceivers and a
mobile transceiver. An apparatus (10) for a first base station
transceiver (100) is operable to provide information related to
changing payload data reception ot a mobile transceiver (400)
from a second base station transceiver (200) to a third base
station transceiver (210). The apparatus (10) comprises an in-
tertace (12) operable to communicate with the second and the
third base station transceivers (200; 210) and a transceiver
module (14) operable to communicate with the mobile trans -
ceiver (400). The apparatus (10) further comprises control
module (16) operable to control the interface (12) and the
transceiver module (14), and receive information related to a
signal measurement from the mobile transceiver (400) using
the transceiver module (14). The information related to the
signal measurement indicates that the mobile transceiver
(400) is capable of receiving payload data from the third base
station transceiver (210). The control module (16) is operable
to provide information related to payload data forwarding to
the second base station transceiver (200) using the interface
(12). The information related to payload data forwarding in-
dicates to forward payload data for the mobile transceiver
(400) to the third base station transceiver (210). The control
module (16) is further operable to provide information related
to a mobile reconfiguration to the mobile transceiver (400)
using the transceiver module (14). The information related to
the mobile reconfiguration indicates to receive payload data
from the third base station transceiver (210). At the apparatus
(40) for the mobile transceiver (400) a control module (44) is
operable to receive information related to changing payload

[Continued on next page]
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transceiver (100) and operable to configure payload data reception from the third base station transceiver (210) while receiving
payload data from the second base station transceiver (200). Information relating to an acknowledgment ot a configured payload
data reception from the third base station transceiver (210) is provided to at least one of the first, the second or the third base sta-
tion transceiver (100; 200; 210). The apparatus (20) for the second base station transceiver (200) is operable to forward the pay-
load data for the mobile transceiver (400) to the third base station transceiver (210).
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Apparatuses, Methods and Computer Programs for Base Station Transceivers and

for a Mobile Transceiver Relating to Change of Payload Data Reception

Technical Field

Embodiments relate to apparatuses, methods and computer programs for base station
transceivers and a mobile transceiver, more particularly, but not exclusively to
management and signaling to effect a change of payload data reception of a mobile

transceiver between two base station transceivers in a wireless communication network.

Background

This section introduces aspects that may be helpful in facilitating a better understanding of
the inventions. Accordingly, the statements of this section are to be read in this light and
are not to be understood as admissions about what is in the prior art or what is not in the

prior art.

In mobile communication networks heterogeneous architectures become more and méré
important. Heterogeneous Networks (HetNets) are networks, which utilize cell types of
different sizes, as, for example, macro cells and small cells, such as metro cells, micro or
pico cells, and femto cells. Such cells are established by base station transceivers for which
their coverage areas are determined by their transmission power and interference condition.
Small cells are cells having a smaller coverage area than macro cells. In some network
scenarios the small cells’ coverage area can be surrounded by the coverage area of a macro

cell. The small cells can be deployed to extend the capacity of the network.

With regard to standardization, within the 3rd Generation Partnership Project (3GPP),
HetNets have been added to the scope of the Long Term Evolution-Advanced (LTE-A)
work item. A study item was approved for investigation of small cell deployment in
particular for handling the capacity needs in high traffic areas (such as hot spot areas).
Traffic offloading in high capacity areas via small cells may be seen as a useful 'practical
scenario by many operators. One deployment scenario under investigation is the dense
small cell scenario where up to 16 small cells could be located within a macro cell
coverage. Small cells may be assumed to be on a single frequency, which may be different

from the frequency of a macro cell.
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Summary of illustrative Embodiments

Some simplifications may be made in the following summary, which is intended to
highlight and introduce some aspects of the various exemplary embodiments, but such
simplifications are not intended to limit the scope of the inventions. Detailed descriptions
of a preferred exemplary embodiment adequate to allow those of ordinary skill in the art to

make and use the inventive concepts will follow in later sections.

Various embodiments provide apparatuses, methods and computer programs for base
station transceivers and for a mobile transceiver for change of payload data reception at a
mobile transceiver. Embodiments may enable management and signaling of direct payload
reception change between two base station transceivers in a wireless communication
network. In some embodiments dual connectivity may be established between the macro
and small cells. A mobility anchoring point for a mobile transceiver may be kept at a
macro cell, for example, a macro cell base station transceiver may control a handover or
change of payload transmission between two small cells. A mobile transceiver, or User
Equipment (UE), may move through a network from a first cell to a second cell, however,
in some embodiments the mobility anchoring may be kept at another base station
tfansceiver, e.g. a macro cell base station transceiver. A bearer service, e.g. a traffic bearer,

which is supported by a first cell, may be re-allocated to a second cell during a cell change.

Embodiments provide an apparatus for a first bése station transceiver. The apparatus is
operable to provide information related to changing payload data reception of a mobile
transceiver from a second base station transceiver to a third base station transceiver. The
apparatus comprises an interface, which is operable to communicate with the second and
third base station transceivers. The apparatus further comprises a transceiver module
operable to communicate with the mobile transceiver. The apparatus further comprises a
control module operable to control the interface and the transceiver module. The control
module is further operable to receive information related to a signal measurement from the
mobile transceiver using the transceiver module. The information related to the signal
measurement indicates that the mobile transceiver is capable of receiving data from the
third base station transceiver. The control module is further operable to provide

information related to payload data forwarding to the second base station transceiver using
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the interface. The information related to payload data forwarding indicates to forward
payload data for the mobile transceiver to the third base station transceiver. The control
module is further operable to provide information related to a mobile reconfiguration to the
mobile transceiver using the transceiver module. The information related to the mobile

reconfiguration indicates to receive payload data from the third base station transceiver.

Embodiments further provide an apparatus for a second base station transceiver. The
apparatus is operable to receive information related to changing payload data reception of
the mobile transceiver from the first base station transceiver. The information related to
changing payload data reception indicates a payload reception change of the mobile
transceiver from the second base station transceiver to the third base station transceiver.
The apparatus comprises an interface, which is operable to communicate with the first base
station transceiver and the third base station transceiver. The apparatus further comprises a
control module operable to control the interface. The control module is further operable to
receive information related to payload data forwarding to the third base station transceiver
using the interface. The information related to payload data forwarding indicates to
forward payload data for the mobile transceiver to the third base station transceiver. The
control module is further operable to forward the payload data for the mobile transceiver to

the third base station transceiver.

Embodiments may enable forwarding of payload data between two base station
transceivers. Embodiments may enable efficient signaling and data forwarding as an
intermediate utilization of resources at another base station transceiver may be reduced or

avoided.

Embodiments further provide an apparatus for the mobile transceiver. The mobile
transceiver receives payload data from the second base station transceiver. The appafatus
comprises a transceiver module, which is operable to communicate with the first base
station transceiver, the second base station transceiver, and the third base station
transceiver. The apparatus further comprises a control module operable to control the
transceiver module. The control module is further operable to receive information related
to changing payload data reception from the first base station transceiver. The information
related to changing payload data reception indicates to change payload data reception from

the second base station transceiver to the third base station transceiver. The control module
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is further operable to configure payload data reception from the third base station
transceiver while receiving payload data from the second base station transceiver. The
control apparatus is further operable to provide information relating to an acknowledgment
of a configured payload data reception from the third base station transceiver to at least one

of the first, the second or the third base station transceiver.

Embodiments may enable a change of payload data reception of a mobile transceiver
between two base station transceivers with a reduced or even no interruption in data
transmission, as the mobile transceiver may configure a payload connection with the target
(third) base station transceiver while still receiving payload data from the originating

(second) base station transceiver.

Embodiments provide a method for the first base station transceiver, which is operable to
provide information related to changing payload data reception of the mobile transceiver
from the second base station transceiver to the third base station transceiver. The method
comprises receiving information related to a signal measurement from the mobile
transceiver. The information related to the signal measurement indicates that the mobile
transceiver is capable of receiving payload data from the third base station transceiver. The
method further comprises providing information related to payload data forwarding to the
second base station transceiver. The information related to payload data forwarding
indicates to forward payload data for the mobile transceiver to the third base station
transcéiver. The method furthér comprises providing information related to a ‘mobile
reconfiguration to the mobile transceiver. The information related to the mobile

reconfiguration indicates to receive payload data from the third base station transceiver.

Embodiments further provide a method for the second base station transceiver, which is
operable to receive information related to changing payload data reception of a mobile
transceiver from the first base station transceiver. The information related to changing
payload data reception indicates a change of payload data reception of the mobile
transceiver from the second base station transceiver to the third base station transceiver.
The method comprises receiving information related to payload data forwarding to the
third base station transceiver. The information related to payload data forwarding indicates

to forward payload data for the mobile transceiver to the third base station transceiver. The
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method further comprises forwarding payload data for the mobile transceiver to the third

base station transceiver.

Embodiments further provide a method for the mobile transceiver. The mobile transceiver
receives payload data from the second base‘ station transceiver. The method comprises
receiving the payload data from the second base station transceiver and receiving
information related to changing payload data reception from the first base station
transceiver. The information related to chénging payload data reception indicates to change
payload data reception from the seéond base station transceiver to the third base station
transceiver. The method further comprises configuring payload data reception from the
third base station transceiver while receiving payload data from the second base station
transceiver. The method further comprises providing information relating to an
acknowledgment of a configured payload data reception from the third base station

transceiver to at least one of the first, the second or the third base station transceiver.

Embodiments further provide a computer program having a program code for performing
one or more of the above described methods, when the computer program is executed on a
computer or processor. A further embodiment is a computer readable storage ‘medium
storing instructions which, when executed by a computer, cause the computer to implement

one of the methods described herein.

Brief description of the figures

Some other features or aspects will be described using the following non-limiting
embodiments of apparatuses or methods or computer programs or computer program
products by way of example only, and with reference to the accompanying figures, in

which

Fig. 1 illustrates embodiments of apparatuses for a first and a second base station

transceiver and a mobile transceiver;
Fig. 2 illustrates an example network scenario with embodiments;

Fig. 3 illustrates an bearer split scenario in an embodiment;
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Fig. 4 illustrates a message sequence chart of a downlink traffic bearer change from a small

cell eNB to a macro cell eNB;

Fig. 5 illustrates a message sequence chart of a downlink traffic bearer change from a

macro cell eNB to a small cell eNB;

Fig. 6 illustrates a message sequence chart of a traffic bearer change from a first small cell

eNB to a second small cell eNB in an embodiment;

Fig. 7 illustrates a block diagram of a flow chart of an embodiment of a method for a first

base station transceiver;

Fig. 8 illustrates a block diagram of a flow chart of an embodiment of a method for a

second base station transceiver; and

Fig. 9 illustrates a block diagram of a flow chart of an embodiment of a method for a
mobile transceiver.

Description of Embodiments

Various example embodiments will now be described more fully with reference to the
accompanying drawings in which some example embodiments are illustrated. In the
figures, the thicknesses of lines, layers or regions may be exaggerated for clarity. Broken

or dotted lines may indicate optional features.

Accordingly, while example embodiments are capable of various modifications and
alternative forms, embodiments thereof are shown by way of example in the figures and
will herein be described in detail. It should be understood, however, that there is no intent
to limit example embodiments to the particular forms disclosed, but on the contrary,
example embodiments are to cover all modifications, equivalents, and alternatives falling
within the scope of the invention. Like numbers refer to like or similar elements

throughout the description of the figures.

As used herein, the term, "or" refers to a non-exclusive or, unless otherwise indicated (e.g.,
“or else” or “or in the alternative”). Furthermore, as used herein, words used to describe a

relationship between elements should be broadly construed to include a direct relationship
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or the presence of intervening elements unless otherwise indicated. For example, when an
element is referred to as being “connected” or “coupled” to another element, the element
may be directly connected or coupled to the other element or intervening elements may be
present. In contrast, when an element is referred to as being “directly connected” or
“directly coupled” to another element, there are no intervening elements present. Similarly,

EE N 1

words such as “between”, “adjacent”, and the like should be interpreted in a like fashion.

The terminology used herein is for the purpose of describing particular embodiments only
and is not intended to be limiting of example embodiments. As used herein, the singular

forms “a,” “an” and “the” are intended to include the plural forms as well, unless the

context clearly indicates otherwise. It will be further understood that the terms

1Y N 1

“comprises,” “comprising,” “includes” or “including,” when used herein, specify the
presence of stated features, integers, steps, operations, elements or components, but do not
preclude the presence or addition of one or more other features, integers, steps, operations,

glements, components or groups thereof.

Unless otherwise defined, all terms (including technical and scientific terms) used herein
have the same meaning as commonly understood by one of ordinary skill in the art to
which example embodiments belong. It will be further understood that terms, e.g., those
defined in commonly used dictionaries, should be interpreted as having a meaning that is
consistenf with their meaning in thé context of the relevant art and will not be interpreted

in an idealized or overly formal sense unless expressly so defined herein.

In the following embodiments of apparatuses, methods and computer programs will be
described. The apparatuses, method, or computer programs may be adapted to or
configured for operating in a mobile communication system, which may, for example,
correspond to one of the 3GPP-standardized mobile communication networks, where the
term mobile communication system is used synonymously to mobile communication
network. The mobile or wireless communication system may cofrespond to, for example, a
Long-Term Evolution (LTE), an LTE-Advanced (LTE-A), High Speed Packet Access
(HSPA), a Universal Mobile Telecommunication System (UMTS) or a UMTS Terrestrial
Radio Access Network (UTRAN), an evolved-UTRAN (e-UTRAN), a Global System for
Mobile communication (GSM) or Enhanced Data rates for GSM Evolution (EDGE)
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network, a GSM/EDGE Radio Access Network (GERAN), or mobile communication
networks with different standards, for example, a Worldwide Inter-operability for
Microwave Access (WIMAX) network IEEE 802.16 or Wireless Local Area Network
(WLAN) IEEE 802.11, generally an Orthogonal Frequency Division Multiple Access
(OFDMA) network, a Time Division Multiple Access (TDMA) network, a Code Division
Multiple Access (CDMA) network, a Wideband-CDMA (WCDMA) network, a Frequency
Division Multiple Access (FDMA) network, a Spatial Division Multiple Access (SDMA)

network, etc.

A base station transceiver can be operable to communicate with one or more active mobile
transceivers and a base station transceiver can be located in or adjacent to a coverage area
of another base station transceiver, e.g. a macro cell base station transceiver or small cell
base station transceiver. Hence, embodiments may provide a mobile communication
system comprising one or more mobile transceivers and one or more base station
transceivers, wherein the base station transceivers may establish macro cells or small cells,
as e.g. pico-, metro-, or femto cells. A mobile transceiver may correspond to a smartphone,
a cell phone, user equipment, a laptop, a notebook, a personal computer, a Personal Digital
Assistant (PDA), a Universal Serial Bus (USB) -stick, a car, etc. A mobile transceiver may

also be referred to as User Equipment (UE) or mobile in line with the 3GPP terminology.

A base station transceiver can be located in the fixed or stationary part of the network or
system. A base station transceiver may correspond to a remote radio head, a transmission
point, an access point, a macro cell, a small cell, a micro cell, a femto cell, a metro cell etc.
A base station transceiver can be a wireless interface of a wired network, which enables
transmission of radio signals to a UE or mobile transceiver. Such a radio signal may
comply with radio signals as, for example, standardized by 3GPP or, generally, in line with
one or more of the above listed systems. Thus, a base station transceiver may correspond to
a NodeB, an eNodeB, a BTS, an access point, a remote radio head, a transmission point

etc., which may be further subdivided in a remote unit and a central unit.

A mobile transceiver can be associated with the base station transceiver or cell. The term
cell refers to a coverage area of radio services provided by a base station transceiver, e.g. a

NodeB (NB), an eNodeB (eNB), a remote radio head, a transmission point, etc. A base
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station transceiver may operate one or more cells on one or more frequency layers, in some
embodiments a cell may correspond to a sector. For example, sectors can be achieved
using sector antennas, which provide a characteristic for covering an angular section
around a remote unit or base station transceiver. In some embodiments, a base station
transceiver may, for example, operate three or six cells covering sectors of 120° (in case of
three cells), 60° (in case of six cells) respectively. A base station transceiver may operate
multiple sectorized antennas. In the following a cell may represent an according base
station transceiver generating the cell or, likewise, a base station transceiver may represent

a cell the base station transceiver generates.

In other words, in embodiments the mobile communication system may correspond to a
HetNet, which utilizes different cell types, i.e. Closed Subscriber Group (CSG) cells and
open cells, and cells of different sizes, as, for example, macro cells and small cells, where
the coverage area of a small cell is smaller than the coverage area of a macro cell. A small
cell may correspond to a metro cell, a micro cell, a pico cell, a femto cell, etc. Such cells
are established by base station transceivers for which their coverage areas are determined
by their transmission power and interference condition. In some embodiments a small
cell’s coverage area can at least partly be surrounded by the coverage area of a macro cell
established by another base station transceiver. The small cells can be deployed to extend
the capacity of the network. A metro cell may therefore be used to cover a smaller area
than a macro cell, e.g. a métro cell may cover a street or a section in a metropolitan area.
For a macro cell the coverage area may have a diameter in the order of one or more
kilometers, for a micro cell the coverage area may have a diameter below a kilometer, and
for a pico cell the coverage area may have a diameter below a 100m. A femto cell may be
the smallest cell and it may be used to cover a household or gate section at the airport, i.e.
its coverage area may have a diameter below 50m. Thus, a base station transceiver may

also be referred to as cell.

Fig. 1 illustrates an embodiment of an apparatus 10 for a first base station transceiver 100.
In other words, the apparatus may be adapted to or operable in a base station transceiver
100; it may be operated by or comprised in a base station transceiver 100. Embodiments
may also provide a base station transceiver 100 comprising the apparatus 10. For example,

the apparatus 10 may correspond to a macro cell base station transceiver apparatus. Fig. 1
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further shows an embodiment (broken lines) of a first base station transceiver 100
comprising the apparatus 10. The apparatus 10 is operable to provide information related to
changing payload data reception of a mobile transceiver 400 from a second base station
transceiver 200 to a third base station transceiver 210. The mobile transceiver 400 receives
data from the first base station transceiver 200. The intended payload reception change is

illustrated by according arrows in Fig. 1.

The apparatus 10 comprises an interface 12 operable to communicate with the second and
third base station transceivers 200, 210. In some embodiments, an interface of an entity
may correspond to any interface adapted to the respective communication or access
technology. Interfaces may use the same or different access technologies, protocols, media,
etc. As an example, in an embodiment of an LTE network the interface 12 may correspond

to an X2-interface.

The apparatus 10 further comprises a transceiver module 14 operable to communicate with
the mobile transceiver 400. In the following, a transceiver module may correspond to one
or more transceiver devices, one or more transceiver units, or any means for transmitting or
receiving. A transceiver module may therefore comprise typical transmitter or receiver
components, such as one or more antennas, filter or filter circuitry, an amplifier such as a
Low Noise Amplifier (LNA) or a Power Amplifier (PA), conversion circuitry for
converting a Radio Frequency (RF) signal into a base band éignal or vice versa, an
analog/digital or digital/analog converter, or signal processing capability such as a Digital

Signal Processor (DSP).

The apparatus further comprises a control module 16, which is operable to control the
interface 12 and the transceiver module 14. The control module 16 is coupled to the
interface 12 and the transceiver module 14. A control module may correspond to one or
more control units, one or more control devices, or any means for controlling. In some
embodiments a control module may be implemented in software, which is executable on
accordingly adapted hardware, such as a processor, a Digital Signal Processor (DSP), a

multi-purpose processor, or the like.
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In the embodiment illustrated in Fig. 1 the control module 16 is operable to receive
information related to a signal measurement from the mobile transceiver 400 using the
transceiver module 14. The information related to the signal measurement indicates that
the mobile transceiver 400 is capable of receiving payload data from the third base station
transceiver 210. The control module 16 is further operable to provide information related
to payload data forwarding to the second base station transceiver 200 using the interface
12. The information related to payload data forwarding indicates to forward payload data
for the mobile transceiver 400 to the third base station transceiver 210. The control module
is further operable to provide information related to a mobile reconfiguration to the mobile
transceiver 400 using the transceiver module 14. The information related to the mobile

reconfiguration indicates to receive data from the third base station transceiver 210.

Fig. 1 further illustrates an embodiment of an apparatus 20 for the second base station
transceiver 200. In other words, the apparatus 20 may be adapted to or operable in a base
station transceiver 200, 210; it may be operated by or comprised in a base station
transceiver 200, 210. Embodiments may also provide a base station transceiver 200, 210
comprising the apparatus 20. Fig. 1 further shows embodiments (broken lines) of base
station transceivers 200, 210 comprising the apparatus 20. For example, the second and
third base station transceivers 200, 210 may correspond to small cell base station
transceivers. The apparatus 20 is operable to receive information related to changing
payload data reception of a mobile transceiver 400 from a first base station transceiver 100.
The information related to changing payload data reception indicates a change of payload
data reception of the mobile transceiver 400 from the second base station transceiver 200

to the third base station transceiver 210.

The apparatus 20 comprises an interface 22, which is operable to communicate with the
first base station transceiver 100 and the third base station transceiver 210. The apparatus
20 further comprises a control module 24, which is operable to control the interface 22 and
which is coupled to the interface 22. The control module 24 is further operable to receive
information related to payload data forwarding to the third base station transceiver 210
using the interface 22. The information related to payload data forwarding indicates to
forward payload data for the mobile transceiver 400 to the third base station transceiver

210. The control module 24 is further operable to forward the payload data for the mobile



10

15

20

25

30

WO 2015/018495 PCT/EP2014/001997
12

transceiver 400 to the third base station transceiver 210. With respect to interface 22 and
control module 24 implementations it is referred to the above respective description of

such components.

In some embodiments the apparatus 20 may comprise a transceiver module 26, which is
operable to communicate with the mobile transceiver 400. The control module 24 may be
operable to forward the received data to the mobile transceiver 400 or another mobile

transceiver using the transceiver module 26.

Fig. 1 further illustrates an embodiment of an apparatus 40 for a mobile transceiver 400. In
other words, the apparatus 40 may be adapted to or operable in a mobile transceiver 400; it
may be operated by or comprised in a mobile transceiver 400. Embodiments may also
provide a mobile transceiver 400 comprising the apparatus 40. Fig. 1 further shows an
embodiment (broken lines) of a mobile transceiver 400 comprising the apparatus 40. The
mobile transceiver 400 receives payload data from the second base station transceiver 200.
The apparatus 40 comprises a transceiver module 42, which is operable to communicate
with the second base station transceiver 200. The apparatus 40 further comprises a control
module 44, which is operable to control the transceiver module 42 and which is coupled to
the transceiver module 42. The control module 44 may be further operable to control the
reception of the payload data from the second base station transceiver 200. The control
module 44 is further operable to receive information related to changing payload data
reception from the first base station transceiver 100. The information related to changing
payload data reception indicates to change payload data reception from the second base
station transceiver 200 to the third base station transceiver 210. The control module 44 is
further operable to configure payload data reception from the third base station transceiver
210 while receiving payload data from the second base station transceiver 200. The control
module 44 is further operable to provide information relating to an acknowledgment of a
configured payload data reception from the third base station transceiver 210 to at least one
of the first, second or third base station transceiver 100, 200, 210. With respect to
transceiver module 42 and control module 44 implementations it is referred to the above

respective description of such components.

In the embodiment illustrated in Fig. 1 the mobile transceiver 400 changes its payload data

reception from the second base station transceiver 200 to the third base station transceiver
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210, as it is indicated be the corresponding arrows. In the following embodiments will be
described in which the first base station transceiver 100 corresponds to a macro cell base
station transceiver or macro e€NB, in which the second base station transceiver 200
corresponds to a first small cell base station transceiver or a first small cell eNB, and in
which the third base station transceiver 210 corresponds to a second small cell base station
transceiver or a second small cell eNB. In other embodiments the base station transceivers
100, 200, 210 may generate cells of different sizes, e.g. they may generate cells of the

same size. In the following embodiment the eNBs form at least part of an LTE or an LTE-

-A network. The mobile transceiver 400 corresponds to an according LTE or LTE-A UE.

Fig. 2 illustrates such an example scenario.

In Fig. 2 the first base station transceiver 100 generates a macro cell 105, in which there
are multiple small cell base station transceivers 200, 210, 220, and 230. The small cell base
station transceiver 200 corresponds to the above second base station transceiver 200 and
the small cell base station transceiver 210 corresponds to the above third base station -
transceiver 210. In the embodiment of Fig. 2 macro eNB 100 corresponds to a master eNB
to which the small cell eNBs are coupled via backhaul links 240. As illustrated in Fig. 2
the small cell eNBs generate coverage areas 205, 215, 225, and 235, which lie in the
coverage area 105 of the macro eNB 100. In further embodiments the macro cell base
station transceiver 100 may comprise a coverage area 105, which at least partly surrounds
coverage areas 205, 215 of the first and second small cell base station transceivers 200,
210. The first small cell base station transceiver 200 and the second small cell base station
transceiver 210 may comprise coverage areas 205, 215, which are at least partly
surrounded by the coverage area 105 of the macro cell 100. Fig. 2 further illustrates a UE
400, which is assumed to move from location A to location B, and which has a payload
connection or a radio link to the first small cell eNB 200. It is further assumed that the UE

400 has another radio link to the macro eNB 100, e.g. for purposes of control signaling.

Some embodiments may provide a more efficient cell change procedure as during a small

‘cell change reconfiguration of an offloaded traffic bearer to a macro cell, such that a UE is

being served by the macro cell prior to the small cell change, may be prevented. In
embodiments the second small cell 210 may be configured for dual connectivity and the

offloading bearers may be configured for the second small cell 210. Embodiments may
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prevent a 2-step small cell change procedure. In embodiments the macro cell 100 may not
need to allocate resources for the offloaded traffic during the small cell change. The macro
eNB 100 may not need to cater for the small cell change, hence macro cell resources may
be used more efficiently in embodiments. Embodiments may enable are shorter
interruption in the payload data transfer with the UE 400. When a bearer is modified such
that it is served by a different eNB, the data interruption due to the non-ideal backhaul link
may be considered and reduced by embodiments. This may be achieved having parallel
data transmission, configuration of the new traffic bearer and data forwarding from the
originating base station to the target base station as will be detailed subsequently. If a 2-
step small cell change procedure was applied for the bearer change, data interruption may
occur for both bearer changes from the first small cell 200 to the macro cell 100 and macro
cell 100 to the second small cell 210. Embodiments may take into account thaf the
backhaul delay, especially in a scenario involving small cells as shown in Fig. 2, may
exceed the delay on the air interface. Embodiments may provide a more efficient signaling
as in a 2-step bearer configuration an increased signaling may be used as 2 sets of bearer

configuration parameters may be provided to a UE.

Embodiments may enable a small cell change from the first small cell 200 to the second
small cell 210 in a single configuration message. Embodiments may provide a logical
interface between the first small cell 200 and the second small cell 210, which may enable
exchange of signaling related fo the small cell change arid possible data forwarding. Fig. 2
depicts a typical dense small cell deployment scenario. Thé UE 400 moves from point A to

point B and a small cell change occurs from small cell 200 to small cell 210.

Fig. 3 depicts a user plane traffic bearer split from a Serving GateWay (S-GW) 500 to a
macro cell 100 and a small cell 200 in an embodiment in an E-UTRAN. Fig. 3 shows a
macro eNB 100, a small cell eNB 200, a UE 400, a S-GW 500, and a Mobility
Management Entity (MME) 600. In this embodiment a user plane architecture option is to
have bearer split at the S-GW, as illustrated by the two S1-U connections, one between the
S-GW 500 and the macro eNB 100 and another between the S-GW 500 and the small cell
eNB 200. An S1-MME interface terminates at the macro eNB 100 while S1-U terminates
at the macro and the small cell 100, 200. The S1-U offloaded bearers of the UE 400

terminate at the small cell 200. Basically there are at least two control plane architectures
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conceivable in embodiments. One is to have single Radio Resource Control (RRC) entity
for the UE 400 located at the macro eNB 100. This is illustrated in Fig. 2 by the control
plane Uu link between the UE 400 and the macro eNB 100. In other embodiments there
may be two RRC entities directly communicating to the UE 400 located at the macro and
small cell eNBs 100, 200. With the single RRC entity option, the signaling for small cell

change according to a 2-step procedure is illustrated in Figs. 4 and 5.

Fig. 4 illustrates a message sequence chart of a downlink traffic bearer change from a first
small cell eNB 200 to a macro cell eNB 100. Fig. 5 illustrates a message sequence chart of
a downlink traffic bearer change from a macro cell eNB 100 to a second small cell eNB
210. Fig. 4 depicts from left to right the UE 400, a serving macro eNB 100, a first small
cell eNB 200, an MME 600, and an S-GW 500. The reconfiguring the offloaded bearers to
be served by the macro eNB 100 is shown in Fig. 4 and reconfiguring the offloaded bearers
to be served by the second small cell eNB 210 is shown in Fig. 5. In the Figs. downlink

bearers are considered.

Fig. 4 shows, in act 800, that the macro eNB 100 has measurement control over the UE
400. The UE 400 receives payload data from the first small cell eNB 200 as indicated by
act 802, which receives the payload data from the S-GW 500. The serving macro eNB 100
allocates an uplink bearer configuration to the UE 400 in act 804 and receives
measurement reports from the UE 400 in act 806. The macro eNB 100 can then identify or
decide on a bearer modification based on the measurement results in act 808. The macro
eNB 100 then sends a traffic offloading change request to the first small cell eNB 200 in
act 810. A traffic offloading control at the first small cell eNB 200 may then evaluate the
offloading request in act 812 and return with an according acknowledgment to the macro

eNB 100 in act 814.

The macro eNB 100 provides a downlink allocation configuration to the UE 400 and uses
RRC signaling to inform a radio bearer reconfiguration to the UE 400 (act 818). In act 820,
the first small cell eNB 200 stops transmission of data to the UE 400 after a certain time,
here after having transmitted N payload data packets to the UE 400 to account for non-
ideal backhaul delay. The first small cell eNB 200 then forwards a Sequence Number (SN)
status of the payload data transmission and the payload data received from the S-GW 500
to the macro eNB 100 (acts 821, 822). The macro eNB 100 may buffer the data packets
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from the first small cell eNB 200 and the first small cell eNB 200 may keep a copy of the
forwarded data as indicated by act 824. The UE 400 uses RRC signaling to inform the
macro eNB 100 on the radio bearer reconfiguration response, e.g. by an according
complete message, as shown by act 826. In line with act 828 the UE 400 may receive the
payload data from the macro eNB 100.

The macro eNB 100 sends a path switch for traffic offloading request to the MME 600 (act
830). The MME 600 sends a modify traffic offloading request to the S-GW 500 (act 832).
The S-GW 500 provides an end marker to the first small cell eNB 200 after traffic
offloading is established (act 834). The end marker is forwarded from the first small cell
eNB 200 to the serving macro eNB 100 (act 836). The S-GW 500 provides a modify traffic
offloading response to the MME 600 (act 838). The MME 600 provides a path switch for
traffic offloading request acknowledgment to the macro eNB 100 (act 840). The S-GW 500
provides the payload data to the macro eNB 100 (act 842). The first small cell base station
transceiver 200 empties the buffered data (act 844).

Fig. 5 depicts from left to right the UE 400, a serving macro eNB 100, a second small eNB
210, an MME 600, and a S-GW 500. Fig. 5 shows in act 900 that the macro eNB 100 has
measurement control over the UE 400. The UE 400 receives payload data from the macro
cell eNB 100, which receives the payload data from the S-GW 500, act 902. The serving
macro eNB 100 allocates an uplink bearer configuration to the UE 400 in act 904 and
receives measurement reports from the UE 400 in act 906. The macro eNB 100 can then
identify or decide on a bearer modification based on the measurement results in act 908.
The macro eNB 100 then sends a traffic offloading change request to the second small cell
eNB 210 (act 910). A traffic offloading control at the second small cell eNB 210 may then
evaluate the offloading request in act 912 and return with an according acknowledgment to

the macro eNB 100 in act 914.

The macro eNB 100 provides a downlink allocation configuration to the UE 400 and uses
RRC signaling to inform a radio bearer reconfiguration to the UE 400 in acts 916 and 918.
The macro cell eNB 100 delivers buffered and in transit data packets to the second small
cell eNB 210 for offloading traffic (act 920). The macro eNB 100 further provides
information on a sequence number to the second small cell eNB 210 to enable continuous

data transmission (act 922) and forwards the payload data packets to the second small cell



10

15

20

25

30

WO 2015/018495 PCT/EP2014/001997
17

eNB 210 (act 924). The second small cell eNB 210 buffers the data packets from the macro
eNB 210 (926). The UE 400 uses RRC signaling to inform the macro eNB 100 on the radio
bearer reconfiguration response, e.g. by an according complete message, as shown in act
928. In line with act 930 the macro eNB 100 relays the reconfiguration complete message
to the second small cell base station transceiver 210. The UE 400 may synchronize to the
second sfnall cell eNB 210 if uplink synchronization has not already been acquired (act
932). Synchronization may then be achieved (act 934) and the second small cell eNB 210
may provide uplink allocation information and timing advance configuration to the UE 400

(act 936). The UE 400 receives payload data from the second small cell eNB (act 938).

The second small cell eNB 210 sends a path switch for traffic offloading request to the
macro eNB 100 (act 940), which forward the path switch request to the MME 600 (act
942). The MME 600 send a modify bearer request to the S-GW 500 (act 944). The S-GW
500 provides an end marker to the macro cell eNB 210 and switches the downlink path (act
946). Payload data is exchanged (uplink and downlink) between the second small cell eNB
210 and the S-GW 500 (act 948). The end marker is forwarded from the macro cell eNB
200 to the second small cell eNB 210 (act 950). The S-GW 500 provides a modify bearer
response to the MME 600 (act 952). The MME 600 provides a path switch request
acknowledgment to the macro eNB 100 and the second small cell eNB 210 (act 954). The
macro eNB 100 provides a path switch request acknowledgement to the second small cell

eNB 210 (act 956).

As illustrated by Figs. 4 and 5 after the small cell change decision is made at the macro
eNB 100, the macro eNB 100 communicates to both, the first small cell eNB 200 and the
second small cell eNB 210, transmitting a “traffic offloading change request” message.
There are two RRC connection reconfiguration signaling procedures to the UE for enabling
the data delivery over macro eNB 100 and for enabling data delivery over the second small
cell eNB 210. The data forwarding may use two links. First, data delivery is carried out
from the first small cell eNB 200 to the macro eNB le0, and secondly data delivery is
carried out from macro eNB 100 to the second small cell eNB 210. Two sets of path switch
request negotiations between the macro eNB 100 and the S-GW 500 and between the
second small cell eNB 210 and the S-GW 500 may be carried out.
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Fig. 6 illustrates a message sequence chart of a traffic bearer change from a first small cell
eNB 200 to a second small cell eNB 210 in an embodiment. Fig. 6 depicts from left to right
the UE 400, a serving macro ¢eNB 100, a second small eNB 210, a first small cell eNB 200,
an MME 600, and a S-GW 500.

Fig. 6 shows in act 1000 that the macro eNB 100 has measurement control over the UE
400. The UE 400 receives payload data from the first small cell eNB 210, which receives
the payload data from the S-GW 500, act 1002. The serving macro eNB 100 allocates an
uplink bearer configuration to the UE 400 in act 1004 and receives measurement reports
from the UE 400 in act 1006. In line with the embodiment described with the help of Fig.
1, the control module 16 of the macro eNB 100 is operable receive information related to a
signal measurement from the mobile transceiver 400 using the transceiver module 14. The
information related to the signal measurement indicates that the mobile transceiver 400 is
capable of receiving payload data from the third base station transceiver 210, exemplified
as the second small cell base station transceiver in the present embodiment. In
embodiments such measurements may correspond to information relaﬁng to a Signal-to-
Interference-and-Noise Ratio (SINR), a Signal-to-Noise Ratio (SNR), a Reference Signal
Receive Power (RSRP), Receive Signal Strength Indicator (RSSI) etc., which are based on
radio signals, e.g. reference signals, transmitted by the second small cell eNB 210 and
measured at the UE 400. The macro eNB 100 identifies or decides on a bearer modification

based on the measurement results in act 1008.

The control module 16 at the macro eNB 100 is the operable to provide information related
to payload data forwarding to the second base station transceiver 200 and the third base
station transceiver 210 using the interface 12. The information related to payload data
forwarding indicates to forward payload data for the mobile transceiver 400 from the
second base station transceiver 200 to the third base station transceiver 210. This
information is exemplified as a traffic offloading request in Fig. 6. The macro eNB 100
then sends a traffic offloading change request to the first and the second small cell eNBs
200, 210 (acts 1010, 1012). A traffic offloading control at the second small cell eNB 210
may evaluate the offloading request in act 1014 and return with an according.

acknowledgment to the macro eNB 100 in act 1016. A traffic offloading control at the first
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small cell eNB 200 may evaluate the offloading request in act 1018 and return with an

according acknowledgment to the macro eNB 100 in act 1020.

The macro eNB 100 provides a downlink allocation configuration to the UE 400 and uses
RRC signaling to inform a radio bearer reconfiguration to the UE 400 in acts 1024 and
1028. This corresponds to the control module 16 at the macro eNB 100 providing
information related to a mobile reconfiguration to the mobile transceiver 400 using the
transceiver module 14. The information related to the mobile reconfiguration indicates to

receive payload data from the third base station transceiver 210.

In the present embodiment the control module 16 is operable to receive information related
to an acknowledgment of a reception of the information related to payload data forwarding
from the second base station transceiver 200 (act 1020). The control module 16 is operable
to receive information related to an acknowledgment of a reception of the information
related to the change of payload data reception from the third base station transceiver 210
(act 1016). The control module 16 is operable to provide the information related to mobile
reconfiguration to the mobile transceiver 400 (acts 1024 and 1028) after receiving the
information related to the acknowledgments from the second and the third base station

transceivers 200, 210 (acts 1016 and 1020).

Correspondingly, at the first small cell eNB 200 the control module 24 is operable receive
information related to payload data forwarding to the third base station transceiver 210
using the interface 22 (act 1012). The information related to payload data forwarding
indicates to forward payload data for the mobile transceiver 400 to the third base station
transceiver 210. The control module 24 of the first small cell base station transceiver 200 is
operable forward the payload data for the mobile transceiver 400 to the third base station
transceiver 210 (acts 1022, 1032). The first small cell eNB 200 delivers buffered and in
transit data packets to the second small cell base station transceiver 210 for offloading the
traffic but continues transmitting the payload data to the UE 400 (acts 1032, and 1034).
The control module 24 is operable to forward information related to a status of the payload
data transmission to the mobile transceiver 400 to the third base station transceiver 210,

which is exemplified by a Sequence Number (SN) status transfer in Fig. 6 (act 1030).
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On the UE 400 side information related to changing payload data reception is received (act
1028). The information related to changing payload data reception indicates to change
payload data reception from the second base station transceiver 200 to a third base station
transceiver 210. The UE 400 configures payload data reception from the third base station
transceiver 210 while receiving payload data from the second base station transceiver 200
(acts 1028 and 1034). The UE 400 provides information relating to an acknowledgment of
a configured payload data reception from the third base station transceiver 210 to the first,
second or third base station transceiver 100; 200; 210. This is exemplified in Fig. 6 by act
1038, in which the UE 400 sends an RRC connection reconfiguration complete message to
the macro eNB 100. In the present embodiment the control module 44 at the UE 400 is
operable to provide the information relating to the acknowledgement while receiving

payload data from the second base station transceiver 200 (act 1038).

At the second small cell base station transceiver 210 the forwarded payload data is
buffered (act 1036). At the second small cell eNB 210 the control module 24 is operable to
receive information related to changing payload data reception of the mobile transceiver
400 from the first base station transceiver 100 using the interface 22 (act 1010). The
information related to changing payload data reception further indicates to receive payload
data for forwarding to the mobile transceiver 400 from the first small cell eNB 200. The
control module 24 is operable to receive payload data from the first small cell eNB 200
using the interface 22. The control module 24 is operable to provide information related to
an acknowledgment of a reception of the further information related to changing payload

data reception to the macro eNB 100 (act 1016). The control module 24 is operable to

-receive information related to a status of the payload data transmission to the other mobile

transceiver 400 from the first small cell eNB 200 (act 1030).

It is to be noted that the present embodiment describes the features of the respective base
station transceivers for the change in payload reception of UE 400 from the first to the
second small cell eNB 200, 210. In embodiments both base station transceiver apparatuses
may be operable for changes in both directions. In some embodiments at the second base
station transceiver apparatus 20 the control module 24 may be operable to receive further
information related to changing payload data reception of another mobile transceiver from

the first base station transceiver 100 using the interface 22. The further information related
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to changing payload data reception indicates that payload data reception of the other
mobile transceiver is to be changed from the third base station transceiver 210 to the
second base station transceiver 200. The further information related to changing payload
data reception further indicates to receive payload data for forwarding to the mobile
transceiver 410 from the third base station transceiver 210. The control module 24 may be
operable to receive payload data from the third base station transceiver 210 using the
interface 22. The control module 24 may be operable to provide information related to an
acknowledgment of a reception of the further information related to changing payload data
reception to the first base station transceiver 100. In some embodiments the control module
24 may be operable to receive information related to a status of the payload data
transmission to the other mobile transceiver from the third base station transceiver 210.
The control module 24 may be operable to provide information related to path switch to a
data gateway after receiving payload data for forwarding to the other mobile transceiver
410 from the third base station transceiver 210. The information related to the path switch
may comprise an indication for the data gateway to forward payload data for the other
mobile transceiver 410 to the second base station transceiver 200 and to terminate
forwarding of payload data for the other mobile transceiver 410 to the third base station

transceiver 210.

Coming back to the embodiment of Fig. 6 the macro eNB 100 forwards the complete
message of the UE 400 the first and second small cell eNBs 200, 210 (acts 1040 and 1042).
The UE 400 may synchronize to the second small cell eNB 210 if uplink sjnchronization
has not already been acquired (act 1044). Synchronization may then be achieved (act 1046)
and the second small cell eNB 210 may provide uplink allocation information and timing
advahce configuration to the UE 400 (act 1048). The first small cell eNB stops data
delivery to/from the UE 400 (act 1050). The UE 400 receives payload data from the second
small cell eNB (act 1052). In the uplink the second small cell eNB 210 may forward the
data to the S-GW 500, however, in the downlink data is still received from the first small
cell eNB 200. The second small cell base station transceiver 210 may then request a path
switch to the macro eNB 100 (act 1054), which forwards the requeét to the MME 600 (act
1056).
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Hence, the control module 24 at the second small cell eNB 210 is operable to provide
information related to path switch to a data gateway after receiving payload data for
forwarding to the mobile transceiver 400 from the first small cell eNB 200. The
information related to the path switch comprises an indication for the data gateway 500 to
forward payload data for the mobile transceiver 400 to the second small cell eNB 210 and
to terminate forwarding of payload data for the mobile transceiver 400 to the first small
cell eNB 200. Furthermore, in the present embodiment the control module 24 is operable to
provide the information related to path switch to the data gateway 500 via the first base

station transceiver 100.

Correspondingly from the perspective of the first small cell eNB 200, when a payload
reception change is carried out in the other direction for another mobile transceiver, the
control module 24 may be is operéble to provide information related to path switch to a
data gateway 500 after receiving payload data for forwarding to another mobile transceiver
from the second small cell base station transceiver 210. The information related to the path
switch comprises an indication for the data gateway to forward payload data for the other
mobile transceiver to the first small cell eNB 200 and to terminate forwarding of payload

data for the other mobile transceiver to the second small cell eNB 210.

From the perspective of the macro cell eNB 100 the payload data for transmission from the
second and the third base station transceivers 200, 210 to the mobile transceiver 400 is
provided by the data gateway 500. The control module 16 may be operable to provide
information related to a path switch to the data gateway using the interface 12 after
providing the information related to the mobile reconfiguration, the information related to
the path switch indicating to forward payload data for transmission to the mobile

transceiver 400 to the third base station transceiver 210, i.e. the second small cell eNB 210.

In line with Fig. 6 the MME 600 may forward the modify bearer request to the S-GW 500
(act 1058), which may switch the downlink path by sending a termination marker to the
first small cell eNB 200 (act 1060). The first small cell eNB 200 sends a corresponding end
marker to the second small cell 210 (act 1062). The MME 600 acknowledges the path
switch request to the macro eNB 100 (act 1066), which in turn acknowledges the path
switch to the second small cell eNB 210 (act 1068). The payload data is then provided
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from the S-GW 500 to the second small cell eNB 210 without relaying at the first small
cell eNB 200 (act 1070).

Accordingly the control module 24 at the second small cell eNB 200 is further operable to
receive an indication from the data gateway 500 on a termination of the payload data
forwarding from the data gateway 500 to the first small cell eNB 200 (act 1060). The
control module 24 is further operable to forward information related to the indication to the

second small cell eNB 210.

Fig. 6 illustrates a small cell change procedure in an embodiment. It is to be noted that the
features described for the base station transceivers (macro, first and second small cell
transceivers) may be present in each of theseé entities. Features described for the first base
station transceiver 100 may as well be present in the second or third base station
transceivers 200, 210. Features described for the second base station transceiver 200 may
as well be present in the first or third base station transceivers 100, 210. Features described
for the third base station transceiver 210 may as well be present in the first or second base

station transceivers 100, 200.

In the embodiment illustrated in Fig. 6 the offloaded traffic over the first small cell 200 is
reconfigured to be served by the second small cell 210. The macro eNB 100 is in charge of
making the decision to modify the offloaded bearers. The macro eNB 100 sends a traffic
offloading request to the second small cell eNB 210. The signaling may include the
Evolved Packet System (EPS) bearer information for the offloaded bearers, UE context,
Radio Bearer (RB) configuration at the first small cell eNB 200 and also a first small cell
eNB 200 cell Identification and information necessary to establish a data forwarding and
control signaling tunnel between the first small cell eNB 200 and the second small cell
eNB 210. Similarly, the macro eNB may send a traffic offloading request to the first small
cell eNB 200 together with the information necessary establish a tunnel for data
forwarding and control signaling between the first small cell eNB 200 and the second small
cell eNB 210. After a receiving the traffic offloading request, the first small cell eNB 200
sends an acknowledge message back to the macro eNB 100 and it establishes a tunnel
between the first small cell eNB 200 and the second small cell eNB 210. The first small
cell eNB 200 continues the data communication to the UE 400. Upon establishment of the
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tunnel between the first small cell eNB 200 and the second small cell eNB 210, the first
small cell eNB 200 starts data forwarding and the SN status transfer to the second small

cell eNB 210.

Upon reception of traffic offloading requests acknowledgement messages.from both small
cell eNBs 200 and 210, the rnaero eNB 100 transmits the modified bearer information to
the UE 400 possibly in an RRC connection reconfiguration message. Upon reception of the
RRC connection reconfiguration message with the modified bearer information, the UE
400 may stop receiving and transmitting of the data for the modified bearers to/from the
first small cell eNB 200. An RRC connection reconfiguration complete message is sent to
the macro eNB 100. The macro eNB 100 forwards the information of the bearer

modification complete message to the first and second small cell eNBs 200, 210.

If the UE 400 has not yet synchronized to the second small cell eNB 210, the UE 400
performs the uplink synchronization procedure. Note that in another embodiment, the RRC
connection reconfiguration complete message is sent by the UE 400 to the macro eNB 100
after successful uplink synchronization to the second small cell eNB 210. Similarly in
another embodiment, the UE 400 may suspend the communication to the first small cell
eNB 200 with the old radio configuration after successful uplink synchronization to the
second small cell eNB 210. In some embodiments the UE 400 may carry out duplicate
detection on the data packefs received from the secoﬁd small cell eNB 210 to synchronize

the packet sequence after the traffic bearer change.

As the first small cell eNB 200 may communicate with the UE 400 until it is ready to apply
the modified radio configuration, the data interruption may be minimized or reduced by
embodiments. Moreover the UE 400 may only receive one RRC connection
reconfiguration message and one RRC connection reconfiguration complete message and

the over the air signaling load may be reduced by embodiments.

Upon the reception of the bearer modification complete message from the macro eNB 100,
the second small cell eNB 210 may initiate the path switch requests towards the MME 600
via the macro cell eNB 100. The macro cell eNB 100 may generate the path switch
message to the MME 600 based on the information provided by the first small cell eNB
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200 and the second small cell eNB 210. The path switch message may convey the second
small cell eNB 210 identification, whether the modified path is established, and also the
first small cell eNB 200 where the end marker is to be provided. Upon completion of the
path switch, S-GW 500 forwards the data to the second small cell eNB 210 and the second
small cell eNB 210 transmits payload data to the UE 400.

Embodiments may hence enable an efficient traffic bearer switching with reduced

signaling overhead and reduce interruption in data transmission.

Fig. 7 illustrates a block diagram of a flow chart of an embodiment of a method for the first
base station transceiver. The method for the first base station transceiver 100 is operable to
provide information related to changing payload data reception of the mobile transceiver
400 from the second base station transceiver 200 to the third base station transceiver 210 to
the mobile transceiver 400. The method comprises receiving 1100 information related to a
signal measurement from the mobile transceiver 400. The information related to the signal
measurement indicates that the mobile transceiver 400 is capable of receiving payload data
from the third base station transceiver 210. The method comprises providing 1110
information related to payload data forwarding to the second base station transceiver 200.
The information related to payload data forwarding indicates to forward payload data for
the mobile transceiver 400 to the third base station transceiver 210. The method further
comprises providing 1120 information related to a mobile reconfiguration to the mobile
transceiver 400. The information related to the mobile reconfiguration indicates to receive

payload data from the third base station transceiver 210.

Fig. 8 illustrates a block diagram of a flow chart of an embodiment of a method for the
second base station transceiver 200, which is operable to receive information related to
changing payload data reception of the mobile transceiver 400 from the first base station
transceiver 100. The information related to changing payload data reception indicates a
change of payload data reception of the mobile transceiver 400 from the second base
station transceiver 200 to the third base station transceiver 210. The method comprises
receiving 1200 information related to payload data forwarding to the third base station

transceiver 210. The information related to payload data forwarding indicates to forward
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payload data for the mobile transceiver 400 to the third base station transceiver 210. The
method further comprises forwarding 1210 the payload data for the mobile transceiver 400

to the third base station transceiver 210.

Fig. 9 illustrates a block diagram of a flow chart of an embodiment of a method for the
mobile transceiver, which receives payload data from the second base station transceiver
200. The method comprises receiving 1300 the payload data from the second base station
transceiver 200 and receiving 1310 information related to changing payload data reception
from the first base station transceiver 100. The information related to changing payload
data reception indicates to change payload data reception from the second base station
transceiver 200 to the third base station transceiver 210. The method further comprises
configuring 1320 payload data reception from the third base station transceiver 210 while
receiving payload data from the second base station transceiver 200. The method further
comprises providing 1330 information relating to an acknowledgment of a configured
payload data reception from the third base station transceiver 210 to at least one of the

first, the second or the third base station transceiver 100; 200; 210.

A further embodiment is a computer readable storage medium storing instructions which,
when executed by a computer, cause the computer to implement one of the methods
described herein. Other embodiments are a computer program or a computer program
product having a program code for performing anyone of the above described methods,
when the computer program or computer program product is executed on a processor,

computer, or programmable hardware.

A person of skill in the art would readily recognize that steps of various above-described
methods can be performed by programmed computers. Herein, some embodiments are also
intended to cover program storage devices, e.g., digital data storage media, which are ma-
chine or computer readable and encode machine-executable or computer-executable pro-
grams of instructions where said instructions perform some or all of the steps of methods
described herein. The program storage devices may be, e.g., digital memories, magnetic
storage media such as magnetic disks and magnetic tapes, hard drives, or optically readable
digital data storage media. The embodiments are also intended to cover computers

programmed to perform said steps of methods described herein or (field) programmable
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logic arrays ((F)PLAs) or (field) programmable gate arrays ((F)PGAs), programmed to

perform said steps of the above-described methods.

The description and drawings merely illustrate the principles of the invention. It will thus
be appreciated that those skilled in the art will be able to devise various arrangements that,
although not explicitly described or shown herein, embody the principles of the invention
and are included within its spirit and scope. Furthermore, all examples recited herein are
principally intended expressly to be only for pedagogical purposes to aid the reader in
understanding the principles of the invention and the concepts contributed by the
inventor(s) to furthering the art, and are to be construed as being without limitation to such
specifically recited examples and conditions. Moreover, all statements herein reciting
principles, aspects, and embodiments of the invention, as well as specific examples thereof,

are intended to encompass equivalents thereof.

Functional blocks denoted as “means for ...” (performing a certain function) shall be
understood as functional blocks comprising circuitry that is adapted for performing or to
perform a certain function, respectively. Hence, a “means for s.th.” may as well be
understood as a “means being adapted or suited for s.th.”. A means being adapted for
performing a certain function does, hence, not imply that such means necessarily is

performing said function (at a given time instant).

The functions of the various elements shown in the Figures, including any functional

2% CC > N9 2% &6

blocks labeled as “means”, “means for controlling”, “means for transmitting”, “means for

[13

receiving”, etc., may be provided through the use of dedicated hardware, such as “a
controller”, “a transmitter”, “a receiver”, etc. as well as hardware capable of executing
software in association with appropriate software. Moreover, any entity described herein as

2% <

“means”, may correspond to or be implemented as “one or more modules”, “one or more
devices”, “one or more units”, etc. When provided by a processor, the functions may be
provided by a single dedicated processor, by a single shared processor, or by a plurality of
individual processors, some of which may be shared. Moreover, explicit use of the term
“processor” or “controller” should not be construed to refer exclusively to hardware
capable of executing software, and may implicitly include, without limitation, digital signal
processor (DSP) hardware, network processor, application specific integrated circuit

(ASIC), field programmable gate array (FPGA), read only memory (ROM) for storing
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software, random access memory (RAM), and non-volatile storage. Other hardware,
conventional or custom, may also be included. Similarly, any switches shown in the
Figures aré conceptual only. Their function may be carried out through the operation of
program logic, through dedicated logic, through the interaction of program control and

dedicated logic, or even manually, the particular technique being selectable by the

implementer as more specifically understood from the context.

It should be appreciated by those skilled in the art that any block diagrams herein represent
conceptual views of illustrative circuitry embodying the principles of the invention.
Similarly, it will be appreciated that any flow charts, flow diagrams, state transition
diagrams, pseudo code, and the like represent various processes which may be
substantially represented in computer readable medium and so executed by a computer or

processor, whether or not such computer or processor is explicitly shown.

Furthermore, the following claims are hereby incorporated into the Detailed Description,
where each claim may stand on its own as a separate embodiment. While each claim may
stand on its own as a separate embodimeﬁt, it is to be noted that - although a dependent
claim may refer in the claims to a specific combination with one or more other claims -
other embodiments may also include a combination of the dependent claim with the
subject matter of each other dependent claim. Such combinations are proposed herein
unless it is stated that a specific combination is not intended. Furthermore, it ié intended to
include also features of a claim to 'any other independent claim even if this claim is not

directly made dependent to the independent claim.

It is further to be noted that methods disclosed in the specification or in the claims may be
implemented by a device having means for performing each of the respective steps of these

methods.
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Claims

An apparatus (10) for a first base station transceiver (100), the apparatus (10) being
operable to provide information related to changing payload data reception of a
mobile transceiver (400) from a second base station transceiver (200) to a third base

station transceiver (210), the apparatus (10) comprising

an interface (12) operable to communicate with the second and the third base

station transceivers (200; 210);

a transceiver module (14) operable to communicate with the mobile transceiver

(400); and
a control module (16) operable to:
control the interface (12) and the transceiver module (14),

receive information related to a signal measurement from the mobile
transceiver (400) using the transceiver module (14), the information related
to the signal measurement indicating that the mobile transceiver (400) is
capable of receiving payload data from the third base station transceiver

(210,

provide information related to payldad data forwarding to the second base
station transceiver (200) using the interface (12), the information related to
payload data forwarding indicating to forward payload data for the mobile

transceiver (400) to the third base station transceiver (210), and

provide information related to a mobile reconfiguration to the mobile
transceiver (400) using the transceiver module (14), the information related
to the mobile reconfiguration indicating to receive payload data from the

third base station transceiver (210).

The apparatus (10) of claim 1, wherein the payload data for transmission from the
second and the third base station transceivers (200; 210) to the mobile transceiver
(400) is provided by a data gateway, and wherein the control module (16) is

operable to provide information related to a path switch to the data gateway using
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the interface (12) after providing the information related to the mobile
reconfiguration, the information related to the path switch indicating to forward
payload data for transmission to the mobile transceiver (400) to the third base

station transceiver (210).

The apparatus (10) of claim 1, wherein the control module (16) is further operable
to provide information related to the change of payload data reception of the mobile
transceiver (400) to the third base station transceiver (210) using the interface (12),

the information related to the change of payload data reception indicating to receive

payload data for forwarding to the mobile transceiver (400) from the second base

station transceiver (200).

The apparatus (10) of claim 3, wherein the control module (16) is operable to
receive information related to an acknowledgment of a reception of the information
related to payload data forwarding from the second base station transceiver (200),
and wherein the control module (16) is operable to receive information related to an
acknowledgment of a reception of the information related to the change of payload
data reception from the third base station transceiver (210), and wherein the control
module (16) is operable to provide the information related to mobile
reconfiguration to the mobile transceiver (400) after receiving the information
related to the acknowledgments from the second and the third base station

transceivers (200; 210).

An apparatus (20) for a second base station transceiver (200), the apparatus (20)
being operable to receive information related to changing payload data reception of
a mobile transceiver (400) from a first base station transceiver (100), the
information related to changing payload data reception indicating a change of
payload data reception of the mobile transceiver (400) from the second base station
transceiver (200) to a third base station transceiver (210), the apparatus (20)

comprising

an interface (22) operable to communicate with the first base station transceiver

(100) and the third base station transceiver (210);
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a control module (24) operable to:
control the interface (22),

receive information related to payload data forwarding to the third base
station transceiver (210) using the interface (22), the information related to
payload data forwarding indicating to forward payload data for the mobile

transceiver (400) to the third base station transceiver (210), and

forward the payload data for the mobile transceiver (400) to the third base

station transceiver (210).

The apparatus (20) of claim 5, wherein the control module (24) is operable to
forward information related to a status of the payload data transmission to the
mobile transceiver (400) to the third base station transceiver (210), or wherein the
control module (24) is operable to receive payload data for transmission to the
mobile transceiver (400) from a data gateway, wherein the control module (24) is
further operable to receive an indication from the data gateway on a termination of
the payload data forwarding from the data gateway to the second 'base station
transceiver (200), wherein the control module (24) is further operable to forward
information related to the indication to the third base station transceiver (210), or
wherein the control module (24) is operable to provide information related to an
acknowledgment of a reception of the information related to payload data

forwarding to the first base station transceiver (100).

The apparatus (20) of claim 5, wherein the control module (24) is operable to
receive further information related to changing payload data reception of another
mobile transceiver from the first base station transceiver (100) using the interface
(22), the further information related to chaﬂging payload data reception indicating
that payload data reception of the other mobile transceiver is to be changed from
the third base station transceiver (210) to the second base station transceiver (200),
the further information related to changing payload data reception further indicating
to receive payload data for forwarding to the mobile transceiver from the third base
station transceiver (210), wherein the control module (24) is operable to receive

payload data from the third base station transceiver (210) using the interface (22),
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or wherein the control module (24) is operable to provide information related to an
acknowledgment of a reception of the further information related to changing

payload data reception to the first base station transceiver (100).

The apparatus (20) of claim 7, wherein the control module (24) is operable to
receive information related to a status of the payload data transmission to the other
mobile transceiver from the third base station transceiver (210), or wherein the
control module (24) is operable to provide information related to path switch to a
data gateway after receivihg payload data for forwarding to the other mobile
transceiver from the third base station transceiver (210), the information related to
the path switch comprises an indication for the data gateway to forward payload
data for the other mobile transceiver to the second base station transceiver (200)
and to terminate forwarding of payload data for the other mobile transceiver to the

third base station transceiver (210).

The apparatus (20) of claim 8, wherein the control module (24) is operable to
provide the information related to path switch to the data gateway via the first base

station transceiver (100).

An apparatus (40) for a mobile transceiver (400), the mobile transceiver (400)
receiving payload data from a second base station transceiver (200), the apparatus

(40) comprising

a transceiver module (42) operable to communicate with a first base station
transceiver (100), the second base station transceiver (200), and a third base station
transceiver (210);

a control module (44) operable to:

control the transceiver module (42),
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receive information related to changing payload data reception from the first
base station transceiver (100), the information related to changing payload -
data reception indicating to change payload data reception from the second

base station transceiver (200) to a third base station transceiver (210),

configure payload data reception from the third base station transceiver
(210) while receiving payload data from the second base station transceiver

(200,

provide information relating to an acknowledgment of a configured payload
data reception from the third base station transceiver (210) to at least one of

the first, the second or the third base station transceiver (100; 200; 210).

The apparatus (40) of claim 10, wherein the control module (44) is operable to
provide the information relating to the acknowledgement while receiving payload

data from the second base station transceiver (200).

A method for a first base station transceiver (100) being operable to provide
information related to changing payload data reception of a mobile transceiver

(400) from a second base station transceiver (200) to a third base station transceiver

receiving (1100) information related to a signal measurement from the mobile
transceiver (400), the information related to the signal measurement indicating that
the mobile transceiver (400) is capable of receiving payload data from the third

base station transceiver (210),

providing (1110) information related to payload data forwarding to the second base
station transceiver (200), the information related to payload data forwarding
indicating to forward payload data for the mobile transceiver (400) to the third base

station transceiver (210), and
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providing (1120) information related to a mobile reconfiguration to the mobile
transceiver (400), the information related to the mobile reconfiguration indicating

to receive payload data from the third base station transceiver (210).

A method for a second base station transceiver (200) being operable to receive
information related to changing payload data reception of a mobile transceiver
(400) from a first base station transceiver (100), the information related to changing
payload data reception indicating a change of payload data reception of the mobile
transceiver (400) from the second base station transceiver (200) to a third base

station transceiver (210), the method comprising

receiving (1200) information related to payload data forwarding to the third base
station transceiver (210), the information related to payload data forwarding
indicating to forward payload data for the mobile transceiver (400) to the third base

station transceiver (210), and

forwarding (1210) the payload data for the mobile transceiver (400) to the third

base station transceiver (210).

A method for a mobile transceiver (400), the mobile transceiver (400) receiving

payload data from a second base station transceiver (200), the method comprising
receiving (1300) the payload data from the second base station transceiver (200);

receiving (1310) information related to changing payload data reception from a first
base station transceiver (100), the information related to changing payload data
reception indicating to change payload data reception from the second base station

transceiver (200) to a third base station transceiver (210);

configuring (1320) payload data reception from the third bése station transceiver
(210) while receiving payload data from the second base station transceiver (200);

and

providing (1330) information relating to an acknowledgment of a configured
payload data reception from the third base station transceiver (210) to at least one

of the first, the second or the third base station transceiver (100; 200; 210).
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15. A computer program having a program code for performing one of the methods of
claims 12, 13, or 14, when the computer program is executed on a computer or

processor.
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