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CU 10 sends report to Network Management System (NMS) 60 (S3)
iIdentifying determined capacities and functional split

Central Unit (CU) 10 monitors connections with each Base Station (S'I)
(BS) to determine their respective capacities

Serving donor base station 30 sends configuration message to first
Distributed Unit (DU) 20

First DU 20 moves into coverage area of candidate donor BS and
performs measurements

First DU 20 sends measurement reports to serving donor BS 30 (S9)

Serving donor BS determines which candidate donor BS should (S11)
become target donor BS based on measurement reports

Serving donor BS sets up connection with target donor BS and (S12)
determines capacity of connection between target donor BS and DU

Serving donor BS 30 sends request to NMS 60 including identifier for
target donor BS 40 and data indicating capacity of connection (S13)
between target donor BS and DU 20

NMS 60 determines functional split for CU 10 and DU 20 when using (81 5)
target donor BS 40

To Drawing Sheet 9

Figure 5
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From Drawing Sheet 8

!

Any change In
functional split?

Serving donor BS 30 Initiates
No| handover of DU 20 to target donor
BS 40

End

Yes

|s capacity of
connection via target
decreasing?

No Yes

(S17) (S23)
NMS 60 sends response to serving donor NMS 60 instructs CU 10 and DU 20 to

BS 30 that handover may proceed use new functional split

S19) S25)

Serving donor BS 30 initiates handover of NMS 60 sends response to serving donor
DU 20 to target donor BS 40 BS 30 that handover may proceed

(S27)

Serving donor BS 30 sends notification of Serving donor BS 30 initiates handover of
handover initiation to NMS 60 DU 20 to target donor BS 40

S21)

NMS 60 instructs 1) CU 10 and DU 20 to
use new functional split and 2) target

donor BS 40 to Increase resources
allocated to DU 20

(S29)
Target donor BS 40 sends measurement
reporting configuration message to DU 20

End

Figure § (cont.)
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CELLULAR TELECOMMUNICATIONS NETWORK

Field of the Invention
The present invention relates to a mobile base station in a cellular telecommunications

network.

Background

Cellular telecommunications networks typically comprise a plurality of base stations
which each have a coverage area for communicating with a plurality of User Equipment
(UE). Traditionally, a base station is in a fixed geographical location by being installed
at a particular site or by being installed on a building. These fixed base stations utilise

local (typically wired) power and data communication interfaces to receive electrical

power and to connect to a cellular core network (often known as a backhaul).

Modern cellular telecommunications networks also provide mobile base stations. These
mobile base stations are of a non-fixed geographical location and may change their
location either by self-powered movement or by being installed on a movable vehicle
(e.g. atrain or car). The mobile base station also has a coverage area for communicating
with a plurality of UEs, which Is achieved in the same manner as for fixed base stations.
The mobile base station’s backhaul may be provided by a wired interface, but in many
circumstances such wired interfaces are unsuitable. Accordingly, mobile base stations
typically have a wireless communications interface for carrying backhaul traffic. These
wireless communications interfaces connect to a “donor’ base station, and the donor
base station’s backhaul connection to the cellular core network includes both traffic for

its own UEs and traffic for the mobile base station’s UEs.

As the mobile base station may move relative to the fixed base stations, such that it may
move out of a coverage area of its “serving” donor base station, cellular networking
protocols define a handover process such that the mobile base station may disconnect
from Its serving donor base station and connect to a target donor base station with
minimal disruption. This process mirrors the corresponding process for UE handover
pbetween a serving and target base station, and the mobile base station therefore

INcludes a subset of UE functionality to support this process.



10

15

20

25

30

35

Modern cellular networks also support centralised radio access network architectures in
which a base station may be split into a central unit and a distributed unit. The central
unit interconnects a core cellular network with a plurality of distributed units, and the

plurality of distributed units each communicate with a plurality of UEs. The various

protocol layers of the cellular protocol in use are split between the central and distributed
units such that the distributed units implement the lowest layer and optionally one or
more higher layers, and all other higher layers are implemented in the central unit. This
has the benefit that the central unit may coordinate communications of multiple
distributed units to maximise Quality of Service. Generally, a lower protocol split (e.g.
layer 1/2) will have greater coordination than a higher protocol split (e.g. layer 3/4), but

will require a higher capacity link between the central and distributed units.

Summary of the Invention

According to a first aspect of the invention, there I1s provided a method In a cellular
telecommunications network, the cellular telecommunications network Iincluding a
central base station unit, a first donor base station and a distributed base station unit,
the central base station unit having a first interface for communicating with a first cellular
core networking node and a second interface for communicating with the first donor base
station, the first donor base station having a first interface for communicating with the
central base station unit and a second interface for wirelessly communicating with the
distributed base station unit, the distributed base station unit being mobile and having a
first interface for wirelessly communicating with the first donor base station and a second
iInterface for communicating with a User Equipment, UE, wherein the UE's user traffic is
transmitted between the central base station unit and the UE via the first donor base
station and the distributed base station unit, wherein the central base station unit and
distributed base station unit implement a first functional split in which a first set of protocol
functions are implemented in the distributed base station unit and a second set of
protocol functions are implemented in the central unit, the method comprising the steps
of: discovering a second donor base station having a first interface for communicating
with the first central base station unit and a second Interface for wirelessly
communicating with the distributed base station unit; determining a capacity of a
connection between the central base station unit and the distributed base station unit via
the second donor base station; determining that the capacity of the connection satisfies
a functional split threshold; and, In response to this determination, causing the

centralised base station unit and the distributed base station unit to implement a second
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functional split in which a third set of protocol functions are implemented in the distributed
pbase station unit and a fourth set of protocol functions are implemented in the central
pase station unit; and initiating a handover of the distributed base station unit from the

first donor base station to the second donor base station.

The capacity of the connection between the central base station unit and the distributed
pase station unit via the second donor base station may be more than a capacity of a
connection between the central base station unit and the distributed base station unit via
the first donor base station, and the third set of protocol functions of the second functional
split may include less functions than the first set of protocol functions of the first functional
split and the fourth set of protocol functions of the second functional split may include

more functions than the second set of protocol functions of the first functional split.

The method may further comprise the step of. causing the second donor base station to

INncrease a proportion of its overall resource dedicated to the distributed base station unit.

The capacity of the connection between the central base station unit and the distributed
pase station unit via the second donor base station may be less than a capacity of a
connection between the central base station unit and the distributed base station unit via
the first donor base station, and the third set of protocol functions of the second functional
split may include more functions than the first set of protocol functions of the first
functional split and the fourth set of protocol functions of the second functional split may
INclude less functions than the second set of protocol functions of the first functional split.
The handover may be initiated and completed before the centralised base station unit

and distributed base station unit implement the second functional split.

The method may further comprise the step of: configuring a reporting threshold of the
distributed base station unit which, upon satisfaction, causes the distributed base station
unit to prepare a measurement report, wherein the threshold is based upon the

determined capacity of the connection.

The method may further comprise the step of: configuring a reporting threshold of a UE
of the first or second donor base station which, upon satisfaction, causes the UE to
prepare a measurement report; and configuring a reporting threshold of the distributed

pase station unit which, upon satisfaction, causes the distributed base station unit to
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prepare a measurement report, wherein the reporting threshold of the distributed base
station unit Is based upon a relatively higher signal quality to the reporting threshold of
the UE. The reporting threshold of the distributed base station unit may be further based

upon the determined capacity of the connection.

The capacity of the connection between the central base station unit and the distributed
pase station unit via the second donor base station may be determined based on the
capacity of the connection between the second donor base station and the distributed

base station unit.

According to a second aspect of the invention, there I1s provided a computer program
product comprising instructions which, when the program iIs executed by a computer,

cause the computer to carry out the method of the first aspect of the invention. The

computer program may be stored on a computer-readable data carrier.

According to a third aspect of the invention, there is provided a network node for a cellular
telecommunications network, the network node comprising a transceiver, memory and
processor adapted to cooperate to implement the steps of the first aspect of the

iInvention.

Brief Description of the Figures

In order that the present invention may be better understood, embodiments thereof will
now be described, by way of example only, with reference to the accompanying drawings

IN which:

Figure 1 Is a schematic diagram of a cellular telecommunications network of an
embodiment of the present invention;

Figure 2 Is a schematic diagram of a central unit and first distributed unit of the network
of Figure 1;

Figure 3 Is a schematic diagram of a donor base station of the network of Figure 1;
Figures 4a to 4d illustrate the cellular network of Figure 1 as the first distribution unit
moves between various positions; and

Figure 5 iIs a flow diagram illustrating a method of embodiments of the present invention.

Detailed Description of Embodiments
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A first embodiment of a cellular telecommunications network 1 will now be described with
reference to Figures 1 to 3. The cellular network 1 includes a first base station having a
central unit 10 and a first distributed unit 20. In this embodiment, the first distributed unit

20 1s affixed to a movable train and serves a User Equipment (UE) 50. The first base

station will typically have many other distributed units, but just one is shown for simplicity.
Figure 1 also illustrates a second and third base station 30, 40, which have a fixed
geographical location and have coverage areas depicted by their respective enveloping

ellipses, and a Network Management System (NMS) 60.

Figure 2 illustrates the first base station in more detail. As shown, the central unit 10 has
a first transceiver 11, a processor 13, memory 15, and a second transceiver 17, all
connected via bus 19. The first transceiver 11 is a wired communications interface such
that the central unit 10 may communicate with one or more cellular core networking
nodes (such as the NMS 60). In this embodiment, the second transceiver 17 uses both
a wired and wireless communications interface. The wired communications interface
connects the central unit 10 to one or more other distributed units (other than the first
distributed unit 20), and the wireless communications interface connects the central unit
10 to both the second and third base stations 30, 40. The transceivers, processor and
memory are configured to cooperate to define a Software Defined Networking (SDN)

operating environment, allowing the central unit 10 to reconfigure on demand.

Furthermore, the first distributed unit 20 also includes a first transceiver 21 for wireless
communication with the second or third base station 30, 40, a processor 23, memory 295,
a second transceliver 27 for wireless communication with the UE 50, all connected via
bus 29. Similarly, the transceivers, processor and memory are configured to cooperate
to define a Software Defined Networking (SDN) operating environment, allowing the first

distributed unit 20 to reconfigure on demand.

Figure 2 also illustrates the processors of the central unit 10 and first distributed unit 20
Implementing different functions of their operating protocol (which, in this embodiment,
IS the Long Term Evolution (LTE) protocol). The various functions of the LTE protocol
are split between the respective processors 13, 23 of the central unit 10 and first
distributed unit 20 such that the first distributed unit 20 implements the physical (PHY)
function and Medium Access Control (MAC) function, and the central unit 10 implements
the Radio Link Control (RLC) function, and Packet Data Convergence Control (PDCP)
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function. In doing so, the central unit 10 may coordinate transmissions of several

distributed units to improve Quality of Service (Q0S) in the cellular network 1.

The processors of the central unit 10 and first distributed unit 20 are able to reconfigure
(as they operate SDN environments) to implement different functional splits, such as:

e A) First Distributed Unit 20: PHY, Central Unit 10: MAC, RLC, PDCP;

e B) First Distributed Unit 20: PHY, MAC, Central Unit 10: RLC, PDCP (as shown);

e () First Distributed Unit 20: PHY, MAC, RLC Central Unit 10: PDCP;
Furthermore, the central unit 10 and first distributed unit 20 may implement further

functions (in which case further functional splits would be possible), but these four

functions are illustrated for simplicity.

INn this embodiment, the central unit 10 and first distributed unit 20 communicate via the
second or third base station 30, 40. For example, the first distributed unit 20 may form
a wireless connection with the second base station 30, and the second base station 30
may form a wireless connection with the central unit 10, and transmissions between the
central unit 10 and first distributed unit 20 may then travel via the second base station
and these two connections. In this manner, the second base station 30 becomes a

“donor’ base station to the first distributed unit 20.

Figure 3 Is a schematic diagram of the second base station 30. The second base station
30 Includes a first transceiver 31, a processor 33, memory 35 and a second transceiver
37, all connected via bus 39. The second base station’s first transceiver 31 i1s an antenna
configured for communicating with the central unit's second transceiver 17, and may also
be used to communicate with other base stations (e.g. the third base station 40) and core
networking entities of the cellular network 1. The second transceiver 37 Is an antenna
configured for 1) communication with a plurality of User Equipment (UE), and 2) forming
the donor connection with the first distributed unit 20. The third base station 40 is

substantially similar to the second base station 30.

A first embodiment of a method of the present invention will now be described with
reference to Figures 4a, 4b, 4c and 5. Figures 4a to 4c illustrate the cellular network 1
at three different times ti, t2, t3, whereby the first distributed unit 20 is positioned at
positions p1, P2 and p; respectively. The starting scenario for this embodiment is at time

t1 as shown Iin Figure 4a, in which the first distributed unit 20 is In position p1. The first
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distributed unit 20 1s connected to the cellular core network via the central unit 10 and
the second base station 30, such that the second base station 30 Is the serving donor
base station for the first distributed unit 20. All communications between the UE 50 and

the cellular core network (and any other networks connected to the cellular core network,

such as the Internet) are therefore via the connection from the UE 50 and the first
distributed unit 20, the (donor) connection between the first distributed unit 20 and the
second base station 30, the connection between the second base station 30 and the
central unit 10, and the connection between the central unit 10 and the cellular core

network.

In this first embodiment, the central unit 10 and first distributed unit 20 iImplement
functional split B (as noted above and as shown In Figure 4a) such that the first
distributed unit 20 implements the PHY and MAC functions, and the central unit 10
implements the RLC and PDCP functions. The central unit 10 may also implement

higher layer functions, but these are not shown for simplicity.

In afirst step (S1) of the method of this first embodiment, as illustrated in the flow diagram
of Figure 5, the central unit 10 monitors its connections with each base station in the
cellular network 1 to determine a capacity of the connection. In this scenario, this
INncludes the central unit 10 monitoring its connection to the second base station 30 and
Its connection to the third base station 40 to determine their respective capacities. In
step S3, the central unit 10 sends a periodic report message to the NMS 60, including
data indicating 1) the determined capacity of the central unit's connection with each base
station, and 2) the functional split between the central unit 10 and the first distributed unit
20. The NMS 60 stores this data in memory.

In step S5, the second base station 30 sends a configuration message to the first
distributed unit 20 which sets various reporting thresholds for the first distributed unit 20
which, If met, are responded to by the first distributed unit 20 sending a measurement
report to the second base station 30. For example, the threshold may indicate the
Reference Signal Received Power (RSRP) threshold for reference signals from the
second base station 30 and, If the RSRP of reference signals from the second base
station 30 as measured by the first distributed unit 20 drop below this threshold, then the
first distributed unit 20 responds by sending a measurement report to the second base

station 30. This measurement report identifies other base stations that the first
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from these other base stations.

In this embodiment, these reporting thresholds for the first distributed unit 20 are set so

that it 1Is more likely that they will be triggered by the first distributed unit 20 (relative to
the corresponding reporting thresholds used by UEs of the second base station). For
example, the threshold for the RSRP of reference signals from the second base station
30 as measured by the first distributed unit 30 may be greater than the threshold for the
RSRP of reference signals from the second base station 30 as measured by a UE of the
second base station 30, such that it is more likely that this threshold will be met by the
first distributed unit 20. The benefits of using such reporting thresholds will become clear

upon review of the following description.

In step S7, the first distributed unit 20 moves into position p2 (as shown in Figure 4b) In
which a reporting threshold for the first distributed unit 20 to send a measurement report
IS met. In response, the first distributed unit 20 uses a Network Listen (NL) function to
identify any base station that it receives signals from. In position p2, the first distributed
unit 20 Is within the coverage area of the third base station 40 and so the first distributed
unit 20 identifies and performs one or more measurements of the third base station 40.
In step S9, the first distributed unit 20 compiles and sends a measurement report to the

second base station 30.

In step S11, the second base station 30 determines which base station should be a donor
pbase station for the first distributed unit 20 based on the measurement report. In this
example, the second base station 30 determines that the third base station 40 should be
the donor base station, such that the third base station 40 becomes the “target” donor

base station.

In step S12, the second base station 30 sets up an inter-base station connection (e.g.
an X2 connection) with the third base station 40. The second base station 30 then
requests capacity data from the third base station 40. The third base station 30 responds
with this capacity data (e.g. information on its current load indicating how many resources

are available to support the first distribution unit 20).
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In step S13, the second base station 30 sends a request message to the NMS 60 (via
the central unit 10), the request message including an identifier for the third base station
40 and data indicating the capacity of the connection between the third base station 40
and the first distributed unit 20. In response, the NMS 60 retrieves the latest data
Indicating the capacity between the central unit 10 and the third base station 40 (from
the periodic report message from the central unit 10 in step S3). The NMS 60 then
determines the capacity of an overall connection between the central unit 10 and first
distributed unit 20 via the third base station 40, based on both the connection between
the central unit 10 and the third base station 40 and the connection between the third
base station 40 and the first distributed unit 20.

In step S15, the NMS 60 determines a functional split for the central unit 10 and first

distributed unit 20 based on the determined capacity of the overall connection between
the central unit 10 and first distributed unit 20 via the third base station 40. I[n this

embodiment, this is based on the following logic:
o |f capacity < x, then use functional split C;
o |fy>capacity >= x, then use functional split B;

o |f capacity >=vy, then use functional split A.

In this embodiment, the NMS 60 determines that the central unit 10 and first distributed
unit 20 should use functional split A. This Is because the determined capacity of the
overall connection has risen above threshold y, indicating that the connection can
accommodate a lower functional split in which more functions are processed In the
central unit 10 (such that the central unit 10 may improve coordination of transmissions
from several distributed units). As the NMS 60 determines that the functional split is
changing from B to A, due to an increase In capacity in the connection via the target
donor base station compared to the connection via the source donor base station, the

process continues to step S17.

In step S17, the NMS 60 sends a response message to the second base station 30 which
Indicates that the handover of the first distributed unit 20 to the third base station 40 may
continue. In step S19, the second base station 30 initiates the handover of the first
distributed unit 20 to the third base station 40. Upon completion, the second base station
30 sends a notification to the NMS 60 that the handover is complete. In response, in step

S21, the NMS 60 sends 1) instruction messages to the central unit 10 and first distributed
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unit 20 indicating that they should reconfigure to use functional split A (as shown in Figure
4c), and 2) an instruction message to the third base station 40 to increase the amount of
resource dedicated to the first distributed unit 20. This second instruction message Is

beneficial as the resources allocated to the third base station’s connection with the first

distributed unit 20 during the handover only represent the resources required for
functional split B but, as this i1s expected to increase following the change to functional
split A, then this second instruction message pre-emptively solves this problem by

causing more resources to be allocated to this connection.

The above embodiment illustrates a scenario in which the determined capacity of the
overall connection between the central unit 10 and first distributed unit 20 via the third
pbase station 40 increases (relative to the connection via the second base station 20). A
second embodiment will now be described, with reference to Figures 4a, 4b, 4d and 5,
iIN which this determined capacity decreases. Steps S1 to S15 are the same In this
embodiment, except the output of the determination in step S15 is that the central unit
10 and first distributed unit 20 should use functional split C (as the determined capacity

of the overall connection has dropped below x). The process then continues to step S23.

In step S23, the NMS 60 sends instruction messages to the central unit 10 and first
distributed unit 20 indicating that they should reconfigured to use functional split C. The
central unit 10 and first distributed unit 20 respond by reconfiguring to use functional split
C and, following reconfiguration, send a confirmation message to the NMS 60 confirming
that the reconfiguration is complete. In step $S25, the NMS 60 receives this confirmation
message and sends a response message to the second base station 30 which indicates
that the handover of the first distributed unit 20 to the third base station 40 may continue.
In step S27, the second base station initiates the handover of the first distributed unit 20
to the third base station 40. As the central unit 10 and first distributed unit 20 have
already reconfigured to use functional split C, then the connection between these two
units via the third base station 40 already accommodates their resource demand.
Following these steps, the central unit 10 and first distributed unit 20 are configured as

shown In Figure 4d.

Returning to Figure 5, following completion of steps S17 to S21 (in which the capacity of
the overall connection between the central unit 10 and first distributed unit 20 via the

third base station 40 increases) or steps S23 to S27 (in which this capacity decreases),



10

15

20

25

30

11

the method proceeds to step S29. In this step, the third base station 40 sends a
configuration message to the distributed unit 20 to set various reporting thresholds.
These configuration messages are configured so that a handover from a source donor

base station having a relatively higher capacity connection to a target donor base station

having a relatively lower capacity connection sets a reporting threshold for the first
distributed unit 20 that makes it more likely for the first distributed unit 20 to initiate a
handover (and vice versa). This encourages the first distributed unit 20 to remain

connected to a more suitable serving donor base station.

In an alternative embodiment, the determination of what functional split should be used
by the target donor base station may be the same functional split that is currently being

used by the source donor base station. In this scenario, the handover may proceed

without any change in functional spilit.

In the above embodiments, the first base station is configured to adapt its functional split
between its central unit 10 and first distributed unit 20 to implement different proportions
of the overall set of functions of the protocol in use (LTE Iin the above example, although
any other cellular/wireless communications protocol may be used). The skilled person
will understand that whole layers of a protocol may be moved between the central unit
and first distributed unit, or just a part (i.e. function) thereof. Furthermore, the distributed
units may implement the RF functions of the protocol only, and all other functions may

be implemented in the central unit.

The skilled person will also realise that the step of determining which functional split the
central unit 10 and first distributed unit 20 should use via the target donor base station is
just an example, and other methods may be used. Firstly, other factors may be used In
addition to the capacity of the connection, such as latency, jitter, and synchronisation
support. Furthermore, the capacity of the connection may include both the downlink and
uplink capacities as factors. The following table sets out various thresholds which may

be used to determine which function split to use:

Protocol Split Max. Latency DL Capacity UL Capacity
PDCP-RLC 30ms 151Mbps 48Mbps
RLC-MAC emMms 151Mbps 48Mbps
MAC-MAC ems 151Mbps 49Mbps
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MAC-PHY 0.25ms 152Mbps 49Mbps

PRHY-PHY | 0.25ms 173Mbps 452Mbps
PRHY-PHY I 0.25ms 933Mbps 903Mbps
PHY-PHY Il 0.25ms 1075Mbps 922Mbps

In an enhancement, these threshold may be dynamic such that the NMS 60 receives
feedback on previous functional split reconfigurations Iindicating whether the
reconfiguration was successful or not. In this sense, a successful reconfiguration may
be determined as one that does not result in the target base station becoming overloaded
Immediately or shortly after handover of the distributed unit to the target donor base
station. Using such feedback, the NMS 60 may alter one or more thresholds such that

future functional reconfigurations are more likely to be successful.

In the above embodiments, the capacity of the connection was determined between the
central unit and the first distributed unit via the target donor base station. However, the
skilled person will understand that the benefits of the invention may be realised by only
using a part of this connection (such as the link between the target donor base station
and the first distributed unit). Furthermore, it Is non-essential for the capacity of the
connection between the target donor base station and the first distributed unit to be
determined by the serving and target donor base stations exchanging messages. In an
alternative arrangement, the first distributed unit may include suitable measurements of
the target donor base station in its measurement report which allow the capacity to be
determined or estimated. This may include the RSRP of signals between the target
donor base station and the first distributed unit, or load information of the target donor

base station.

In the above embodiments, the reporting thresholds for the first distributed unit are set
so that it iIs more likely that they will be met as compared to those used for UEs of the
serving base station. For example, the reporting threshold for the first distributed unit
may use a relatively higher signal quality (e.g. higher RSRP) to the reporting threshold
for the UE. In doing so, there is a greater amount of time between a handover of the first
distributed unit to a target base station in order for the functional split change to be

effected.
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In the above embodiments, an NMS makes the determination on whether a functional
split change should be made. However, the skilled person will understand that other

nodes In the cellular network may implement these steps, including the source donor

base station or the central unit.

The skilled person will also understand that the above embodiments may be performed

Independently for uplink and downlink communications between the central unit and
distributed unit.

The skilled person will understand that any combination of features is possible within the

scope of the invention, as claimed.
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CLAIMS

1. A method In a cellular telecommunications network, the cellular

telecommunications network including a central base station unit, a first donor base

station and a distributed base station unit, the central base station unit having a first
Interface for communicating with a first cellular core networking node and a second
Interface for communicating with the first donor base station, the first donor base
station having a first interface for communicating with the central base station unit and
a second interface for wirelessly communicating with the distributed base station unit,
the distributed base station unit being mobile and having a first interface for wirelessly
communicating with the first donor base station and a second interface for
communicating with a User Equipment, UE, wherein the UE’s user traffic is transmitted
between the central base station unit and the UE via the first donor base station and
the distributed base station unit, wherein the central base station unit and distributed
base station unit implement a first functional split in which a first set of protocol
functions are implemented in the distributed base station unit and a second set of

protocol functions are implemented in the central unit, the method comprising the steps

of:

discovering a second donor base station having a first interface for communicating with
the first central base station unit and a second interface for wirelessly communicating
with the distributed base station unit;

determining a capacity of a connection between the central base station unit and the
distributed base station unit via the second donor base station;

determining that the capacity of the connection satisfies a functional split threshold; and,
IN response to this determination,

causing the centralised base station unit and the distributed base station unit to
Implement a second functional split in which a third set of protocol functions are
iImplemented in the distributed base station unit and a fourth set of protocol functions are
Implemented In the central base station unit; and

INnitiating a handover of the distributed base station unit from the first donor base station

to the second donor base station.

2. A method as claimed in Claim 1, wherein the capacity of the connection between
the central base station unit and the distributed base station unit via the second donor

pase station Is more than a capacity of a connection between the central base station
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unit and the distributed base station unit via the first donor base station, and the third set
of protocol functions of the second functional split includes less functions than the first
set of protocol functions of the first functional split and the fourth set of protocol functions

of the second functional split includes more functions than the second set of protocol

functions of the first functional split.

3. A method as claimed in Claim 2, further comprising the step of:
causing the second donor base station to increase a proportion of its overall resource

dedicated to the distributed base station unit.

4 A method as claimed in Claim 1, wherein the capacity of the connection between
the central base station unit and the distributed base station unit via the second donor
pase station is less than a capacity of a connection between the central base station unit
and the distributed base station unit via the first donor base station, and the third set of
protocol functions of the second functional split includes more functions than the first set
of protocol functions of the first functional split and the fourth set of protocol functions of
the second functional split includes less functions than the second set of protocol

functions of the first functional split.

5. A method as claimed in Claim 4, wherein the handover is initiated and completed

before the centralised base station unit and distributed base station unit implement the

second functional split.

0. A method as claimed in any one of the preceding claims, further comprising the
step of:

configuring a reporting threshold of the distributed base station unit which, upon
satisfaction, causes the distributed base station unit to prepare a measurement report,

wherein the threshold I1s based upon the determined capacity of the connection.

/. A method as claimed in any one of Claims 1 to 5, further comprising the step of:
configuring a reporting threshold of a UE of the first or second donor base station which,
upon satisfaction, causes the UE to prepare a measurement report; and

configuring a reporting threshold of the distributed base station unit which, upon

satisfaction, causes the distributed base station unit to prepare a measurement report,
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wherein the reporting threshold of the distributed base station unit i1s based upon a

relatively higher signal quality to the reporting threshold of the UE.

3. A method as claimed in Claim 7, wherein the reporting threshold of the distributed

pase station unit is further based upon the determined capacity of the connection.

9. A method as claimed in any one of the preceding claims, wherein the capacity of
the connection between the central base station unit and the distributed base station unit
via the second donor base station is determined based on the capacity of the connection

between the second donor base station and the distributed base station unit.

10. A computer program product comprising instructions which, when the program

IS executed by a computer, cause the computer to carry out the method of any one of

the preceding claims.

11. A computer-readable data carrier having stored thereon the computer program
of Claim 10.

12. A network node for a cellular telecommunications network, the network node
comprising a transceiver, memory and processor adapted to cooperate to implement

the steps of any one of the preceding claims.
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