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(54) Handover procedure in a coordinated multipoint (CoMP) transmission network

(57) The invention relates to a a method for perform-
ing a handover procedure in a wireless coordinated
multipoint (CoMP) transmission network (200; 700) of a
mobile station (100) from a first base station (1) to a sec-
ond base station (2), wherein the first base station coor-
dinates a first group (202) of base stations, the first base

station being a member of the first group, and the second
base station coordinates a second group (204) of base
stations, the second base station being a member of the
second group, and wherein a network component (102)
is adapted to transmit data to the first base station and
the first group of base stations and/or to the second base
station and the second group of base stations.
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Description

Field of the invention

[0001] The invention relates to a method for performing
a handover procedure in a wireless coordinated
multipoint (CoMP) transmission network.

Background and related art

[0002] In common radio communication systems
handover procedures are performed, when a mobile sta-
tion moves from one cell of the network to another cell
of the network. The connection of a mobile station is al-
ways controlled by only one base station. The mobile
station receives connection data from this base station.
[0003] In coordinated multipoint networks multiple
base stations send information in a coordinated manner
to the mobile station. Common handover mechanisms
are not applicable for CoMP networks.

Summary of the invention

[0004] The invention provides a method for performing
a handover procedure in a wireless coordinated
multipoint (CoMP) transmission network of a mobile sta-
tion from a first base station to a second base station.
The first base station coordinates a first group of base
stations. The first base station is a member of the first
group. The second base station coordinates a second
group of base stations. The second base station is a
member of the second group. A network component is
adapted to transmit data to the first base station and the
first group of base stations and/or to the second base
station and the second group of base stations.
[0005] In other words, a data stream meant to be trans-
mitted to the mobile station is transmitted from the net-
work component to the first group of base stations and
then forwarded to the mobile station. When a handover
of the mobile station from the first base station to the
second base station shall be performed the data which
shall be transmitted to the mobile station must be directed
to the second base station and the second group of base
stations instead of the first group in the first group of base
stations. The same applies for data being sent from the
mobile station to a base station of the first group, the data
being meant to be sent to another component in the net-
work, for example another mobile station or a gateway
to another network. The data being transmitted from the
mobile station to the first group of base stations is first
transmitted from the first group of base stations to the
network component which then forwards the data to other
network means.
[0006] Both data streams, the first one from the net-
work component to the mobile station and the second
one from the mobile station to the network component,
must be redirected in case of a handover procedure.
Therefore, the location of the mobile station is estimated.

Preferably, the location estimation is based on channel
quality information. Most preferably, the first base station
has requested channel quality information from the sec-
ond base station and the first base station has received
channel quality information from the second base station.
Channel quality information of the channels between the
mobile station and each base station of the first group of
base stations are transmitted periodically from the mobile
station to the first base station or on request of the first
base station.
[0007] After location estimation a first signal is sent to
the second base station, the first signal being indicative
of requesting the handover procedure. Preferably, the
first signal is transmitted from the first base station to the
second base station.
[0008] A second signal is sent to the network compo-
nent, preferably from the second base station. The sec-
ond signal is indicative of initiating the handover proce-
dure. Then, the data stream from the network component
is directed to the second base station and the second
group. Then, the connection of the mobile station to the
network is controlled by the second base station and eve-
ry base station of the second group is used for transmit-
ting and receiving data to and from the mobile station
according to a coordinated multipoint transmission
scheme.
[0009] According to embodiments of the invention the
location estimation is performed based on channel qual-
ity information, the channel quality information being in-
formation of connections between the mobile station and
the first group and/or information of connections between
the mobile station and the second group.
[0010] According to embodiments of the invention a
fourth signal is sent to the second base station before
location estimation. The fourth signal is indicative of re-
questing a channel quality report. Preferably the fourth
signal is transmitted from the first base station to the sec-
ond base station. A channel quality report always com-
prises the quality of the channel of the connection be-
tween a mobile station and at least one base station. In
a coordinated multipoint transmission network one chan-
nel quality report always comprises the channel quality
of the connection between the mobile station and each
base station of one of the first and the second group.
Thus, a channel quality report being transmitted from the
mobile station to the first base station comprises the
channel quality of the connections between the mobile
station and each base station of the first group. A channel
quality report being sent from the mobile station to the
second base station comprises the channel quality of the
connection of the mobile station to each base station of
the second group.
[0011] By knowing the channel quality of the connec-
tions of the mobile station to each base station of the first
and of the second group the location of the mobile station
can be estimated. Location estimation is also feasible
based only on the channel quality of the connections of
one group. Preferably this is the first group. Alternatively
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it can also be the channel quality of only the second
group.
[0012] According to embodiments of the invention first
channel quality information is transmitted from the mobile
station to the first base station and second channel quality
information is transmitted from the second base station
to the first base station. Preferably, the second channel
quality information comprises information about the
channel quality of the connection between the mobile
station and the second group of base stations.
[0013] According to embodiments of the invention the
first channel quality information comprises information
about a first connection quality between the mobile sta-
tion and the first base station. The second channel quality
information comprises information about a second con-
nection quality between the base station and the second
base station.
[0014] According to embodiments of the invention the
handover procedure is initiated when the second con-
nection quality of the connection between the mobile sta-
tion and the second base station is above a first threshold.
[0015] According to embodiments of the invention the
handover procedure is initiated when the first connection
quality of the connection between the mobile station and
the first base station is below a second threshold.
[0016] According to embodiments of the invention the
first base station is also a member of the second group
and the second base station is also a member of the first
group.
[0017] According to embodiments of the invention the
method comprises a further step of sending a third signal
from the network component to the first base station and
a fourth signal from the network component to the second
base station. The third and the fourth signal are indicative
of initiating the handover procedure.
[0018] In another aspect the invention relates to a com-
puter readable storage medium containing instructions
that when executed by a base station cause the base
station to perform a method according to embodiments
of the invention.
[0019] In yet another aspect the invention relates to a
base station apparatus, which comprises means for es-
timating a location of the mobile station, means for send-
ing a first signal to the second base station, means for
sending a second signal to the network component and
means for transmitting data to the second base station.
[0020] In yet another aspect the invention relates to a
telecommunication system comprising a plurality of base
stations as described above.

Brief description of the drawings

[0021] In the following preferred embodiments of the
invention will be described, by way of example only, and
with reference to the drawings in which:

Fig. 1 is a schematic view showing the data stream
between a network component and a mobile

station;

Fig. 2 is a schematic view of a wireless telecommuni-
cation network;

Fig. 3 is a diagram of set of channel quality informa-
tion;

Fig. 4 is a diagram of set of channel quality informa-
tion;

Fig. 5 is a diagram of set of channel quality informa-
tion;

Fig. 6 is a messaging diagram; and

Fig. 7 is a block diagram of a wireless telecommuni-
cation network.

Detailed description

[0022] Like numbered elements in these Figs. are ei-
ther identical elements or perform the same function. El-
ements which have been discussed previously will not
necessarily be discussed in later Figs. if the function is
identical.
[0023] Fig. 1 is a schematic view showing a plurality
of base stations 104, a mobile station 100, a network
component 102 and the core network 106.
[0024] Data can be transmitted from the mobile station
to the plurality of base stations 104 or from the base sta-
tions 104 to the mobile station 100 according to a coor-
dinated multipoint transmission scheme. The data being
transmitted from the mobile station 100 to the base sta-
tions 104 is then forwarded to the network component
102, which then transmits the data to the core network
106. In the other direction, the data being sent to the
mobile station 100 from the base stations 104 originates
from the network component 102. The network compo-
nent 102 has received this data from the core network
106.
[0025] Fig. 2 is a schematic view of a wireless tele-
communication network 200 comprising a plurality of
cells 1-37 and a mobile station 100. Each cell 1-37 is
served by a corresponding base station 1-37 (not depict-
ed)
[0026] The mobile station 100 is first located at position
A in cluster 202. Cluster 202 is a CoMP cluster, which is
coordinated by the base station of cell 1. At a second
time point the mobile station 100 is located at position B
in cell 2. Cell 2 being also in the CoMP cluster 202 and
in the CoMP cluster 204, which comprises the cells 1, 2,
3, 7, 8, 9 and 10, the base station of cell 2 coordinating
cluster 204. Cluster 202 consists of cells 1, 2, 3, 4, 5, 6,
7, the base station of cell 1 coordinating cluster 202.
[0027] A handover is initiated when the mobile station
100 is located at position B because the connection qual-
ity of the connection to the base stations of cluster 204
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is much better than the connection quality to the base
stations of cluster 202, when the mobile station 100 is
located at position B.
[0028] Fig. 3 is a diagram of the set of channel quality
information (CQIS) of the mobile station 100 at location
A in Fig. 2. The CQIS is an indicator for the channel qual-
ity. CQIS reports are sent periodically from the mobile
station to the serving base station. In CoMP networks
CQIS reports are transmitted from the mobile base sta-
tion to the base station coordinating the cluster, to which
the mobile station is currently connected.
[0029] The CQIS report in Fig. 3 shows the channel
state, which corresponds to the channel quality, between
the mobile station 100 and the base stations serving cells
1, 2, 3, 4, 5, 6 and 7 in Fig. 2. At location A the channel
quality of the connection between the mobile station 100
and the base station of cell 1 is the best channel quality
in comparison to the other depicted cells because the
mobile station 100 is located in cell 1 with a similar dis-
tance to each of the other cells of cluster 202.
[0030] Fig. 4 shows the CQIS of mobile station 100 at
location B in Fig. 2. This CQIS report is reported period-
ically from the mobile station to the first base station serv-
ing cell 1. The channel quality between the mobile station
100 and the base station serving cell 2 is better than the
channel quality to any other base station. Especially the
channel quality between the mobile station 100 and the
base station of cells 4, 5 and 6 is much worse than the
channel quality of the connection between the mobile
station 100 and base station serving cell number 2. The
channel quality of the connection between the mobile
station 100 and the base stations of cells 1, 3 and 7 is in
between the other channel qualities. The channel quality
between the mobile station 100 and base station number
1 is a bit worse than the channel quality between the
mobile station 100 and base stations number 3 and 7.
[0031] Fig. 5 shows a CQIS report transmitted from
the mobile station to the second base station number 2.
The channel state, which corresponds to the channel
quality, between the mobile station 100 and the base
station serving cell number 2 is best in comparison to the
other base stations belonging to cluster 204. Preferably,
this CQIS reported is requested by the base station serv-
ing cell number 1 after having determined that the chan-
nel quality between base station number 2 and mobile
station 100 is better than the channel quality between
base station number 1 and mobile station 100.
[0032] By knowing the diagrams of Fig. 4 and Fig. 5,
base station number 1 initiates a handover to base station
number 2. This means, the data flow from mobile station
100 to the core network 106 and vice versa has to be
directed to the cluster 204 coordinated by base station
number 2. The handover procedure can be performed
according to common handover procedures.
[0033] Fig. 6 shows a detailed view of the messaging
between mobile station 100, base station number 1, base
station number 2 and the network component 102. First,
base station number 1 receives a CQIS report 600 from

mobile station 100. CQIS report 600 is reported period-
ically to base station number 1 from mobile station 100.
Then, base station number 1 requests a CQIS report from
base station number 2 with a first signal 602. Then, with
a second signal 604, base station number 2 requests a
CQIS report from mobile station 100. Mobile station 100
sends a second CQIS report 606 to base station number
2. The CQIS report 606 comprises the channel states
between the mobile station 100 and each base station
of cluster 204, cluster 204 being coordinated by base
station number 2. Then, CQIS report 606 is transmitted
from base station number 2 to base station number 1
with the CQIS report acknowledgement signal 608.
[0034] The two received CQIS reports 600 and 606
are compared in base station number 1 during CQIS com-
parison 610. This is the location estimation of the mobile
station 100. After CQIS comparison 610 the handover
procedure is initiated with a handover request message
612 transmitted from base station number 1 to base sta-
tion number 2. The handover procedure is indicated to
network component 106 from base station number 2 by
a handover indication signal 614. The handover indica-
tion is acknowledged with a signal 616 and 618 transmit-
ted to the base station number 1 and base station number
2. Afterwards the data flow is switched 620. The data
flow is switched such that the data is not any longer trans-
mitted from the core network 106 to the first group of
base stations but to the second group of base stations.
In the other direction data transmitted from the mobile
station 100 to the core network 106 is received from the
second group of base stations instead of the first group
of base stations. The first group of base stations belongs
to cluster 202, while the second group of base stations
belongs to cluster 204.
[0035] Periodically the master basestation 1 of CoMP
cluster 202 inspects the CQIS of every mobile station
100 which is administered by this master basestation.
The time period is preconfigured. Based on the CQIS of
the different basestations 2, 3, 4, 5, 6 and 7, the master
basestation 1 computes a performance index from on
the CQIS and a coarse location of the mobile station.
[0036] Basestation 1, which acts as the master bases-
tation of the blue CoMP cluster 202, inspects the CQIS
as shown in figure 3. Based in this CQIS the basestation
1 computes a performance index and a location estima-
tion of the mobile station 100. The result of this location
estimation (figure 3) indicates that the mobile station is
probably located in the centre of cell 1, because CQI 1
is significantly better than all other and the CQIs of the
surrounding cells and the CQIs 2 to 7 are nearly similar.
The performance index and the location estimation point
out, that a hand over is currently not necessary.
[0037] When the mobile station changes its location
from A to B, CQIS values change as shown in figure 4.
By inspecting these CQIS basestation 1 assumes that
the mobile station has changed its location and is now
located in the coverage area of basestation 2, because
CQIs of basestation 2 is the best channel condition, while
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CQIs of the opposite located basestation 4, 5 and 6 are
very low. Basestation1 initiates now a report request from
basestation 2 which is the master of a neighbour cluster
204. Basestation 2 collects CQIS from its cluster, as
shown in figure 5, and reports this information back to
basestation 1 by sending a report acknowledge message
(figure 6). Basestation 1 generates a performance index
and location estimation based on the received CQIS of
cluster 204 (fig. 5). The CQIS of cluster 204 (fig. 5) gives
a significantly better performance index and the location
estimation points out that the mobile station is now locat-
ed in the coverage area of basestation 2. Basestation 1
decides that the mobile station should be serviced from
basestation 2 and sends a handover request message
to basestation 2.
[0038] Basestation 2 sends a handover indication
message to the network component 102 which servers
both basestations 1 and 2. The backhaul node figures
out the data packet number at which a flow switch has
to be performed and sends a handover indication mes-
sage to both basestations 1 and 2 including the packet
number. The packet number defines the last packet
which has to send out to CoMP cluster 202 which is con-
trolled by basestation 1. Packet number n+1 defines the
first packet which has to be sent to CoMP cluster 204
which is controlled by basestation 2.
[0039] Fig. 7 is a block diagram of a wireless telecom-
munication network 700 comprising a first base station
702, a plurality of base stations 104 and a plurality of
mobile stations 100. The base stations 104 form a cluster
coordinated by the first base station 702. The mobile sta-
tions 100 are connected to this coordinated multipoint
cluster. The first base station 702 comprises means 704
for sending and receiving signals to the mobile stations
100. Also data can be transmitted and received via
means 704. Means 704 serve as communication means
for communications between the first base station 702
and mobile stations 100.
[0040] Further, base station 702 comprises means 716
for location estimation of a mobile station 100. With
means 718 bas station 702 can transmit and receive sig-
nals to and from the network component 102.
[0041] Preferably a processor 710 executes a program
714 in storage 712, the program causing the processor
to perform a method as described above.

List of reference numerals

[0042]

100 mobile station

102 network component

104 base station

106 core network

200 wireless telecommunication network

202 CoMP cluster

204 CoMP cluster

600 CQIS report

602 signal

604 signal

606 CQIS report

608 CQIS report ack

610 CQIS comparison

612 handover request

614 handover indication

616 handover indication ack

618 handover indication ack

620 flow switch

700 wireless telecommunication network

702 base station

704 communication means

710 processor

712 data storage

714 program

716 location estimation means

718 communication means

Claims

1. A method for performing a handover procedure in a
wireless coordinated multipoint (CoMP) transmis-
sion network (200; 700) of a mobile station (100)
from a first base station (1) to a second base station
(2), wherein the first base station coordinates a first
group (202) of base stations, the first base station
being a member of the first group, and the second
base station coordinates a second group (204) of
base stations, the second base station being a mem-
ber of the second group, and wherein a network com-
ponent (102) is adapted to transmit data to the first
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base station and the first group of base stations
and/or to the second base station and the second
group of base stations, the method comprising the
steps of:

- estimating (610) a location of the mobile sta-
tion;
- sending a first signal (612) to the second base
station, the first signal being indicative of re-
questing the handover procedure;
- sending a second signal (614) to the network
component, the second signal being indicative
of initiating the handover procedure; and
- transmitting data to the second base station
and the second group.

2. The method of claim 1, wherein the location estima-
tion is performed based on channel quality informa-
tion (600; 606), the channel quality information being
information of connections between the mobile sta-
tion and the first group and/or information of connec-
tions between the mobile station and the second
group.

3. The method of any one of the preceding claims, the
method comprising a further step of sending a fourth
signal (602) to the second base station, the fourth
signal being indicative of requesting a channel qual-
ity report.

4. The method of any one of the preceding claims,
wherein first channel quality information (600) is
transmitted from the mobile station to the first base
station, and wherein second channel quality infor-
mation (606) is transmitted from the second base
station to the first base station.

5. The method of claim 4, wherein the first channel qual-
ity information comprises information about a first
connection quality between the mobile station and
the first base station, and wherein the second chan-
nel quality information comprises information about
a second connection quality between the mobile sta-
tion and the second base station.

6. The method of claim 5, wherein the first channel qual-
ity information comprises information about the sec-
ond connection quality between the mobile station
and the second base station, and wherein the sec-
ond channel quality information comprises informa-
tion about the first connection quality between the
mobile station and the first base station.

7. The method of any one of the claims 5 or 6, wherein
the handover procedure is initiated when the second
connection quality of the connection between the
mobile station and the second base station is above
a first threshold.

8. The method of any one of the claims 5-7, wherein
the handover procedure is initiated when the first
connection quality of the connection between the
mobile station and the first station is below a second
threshold.

9. The method of any one of the preceding claims,
wherein the first base station is also member of the
second group and the second base station is also
member of the first group.

10. The method of any one of the preceding claims, the
method comprising a further step of sending a third
signal (616) from the network component to the first
base station and a fourth signal (618) from the net-
work component to the second base station, the third
and the fourth signal being indicative of initiating the
handover procedure.

11. A computer-readable storage medium containing in-
structions that when executed by a base station
cause the base station to perform a method accord-
ing to any one of the preceding claims.

12. Base station apparatus (702) comprising

- means (716) for estimating a location of a mo-
bile station (100);
- means (704) for sending a first signal to a sec-
ond base station (104), the first signal being in-
dicative of requesting the handover procedure;
- means (718) for sending a second signal to a
network component (102), the second signal be-
ing indicative of initiating the handover proce-
dure; and
- means (704) for transmitting data to the second
base station.

13. Telecommunication system (700) comprising a plu-
rality of base stations according to claim 12.

Amended claims in accordance with Rule 137(2)
EPC.

1. A method for performing a handover procedure in
a wireless coordinated multipoint (CoMP) transmis-
sion network (200; 700) of a mobile station (100)
from a first base station (1) to a second base station
(2), wherein the first base station coordinates a first
group (202) of base stations, the first base station
being a member of the first group, and the second
base station coordinates a second group (204) of
base stations, the second base station being a mem-
ber of the second group, and wherein a network com-
ponent (102) is adapted to transmit data to the first
base station and the first group of base stations
and/or to the second base station and the second
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group of base stations, the method comprising the
steps of:

- estimating (610) a location of the mobile station
in the first base station based on channel quality
information (600; 606), the channel quality infor-
mation being information of connections be-
tween the mobile station and the first group
and/or information of connections between the
mobile station and the second group;
- sending a first signal (612) from the first base
station to the second base station based on the
comparison of channel quality information, the
first signal being indicative of requesting the
handover procedure;
- sending a second signal (614) from the second
base station to the network component, the sec-
ond signal being indicative of initiating the
handover procedure; and
- transmitting data to the second base station
and the second group from the mobile station.

2. The method of claim 1, the method comprising a
further step of sending a fourth signal (602) to the
second base station, the fourth signal being indica-
tive of requesting a channel quality report.

3. The method of any one of the preceding claims,
wherein first channel quality information (600) is
transmitted from the mobile station to the first base
station, and wherein second channel quality infor-
mation (606) is transmitted from the second base
station to the first base station.

4. The method of claim 3, wherein the first channel
quality information comprises information about a
first connection quality between the mobile station
and the first base station, and wherein the second
channel quality information comprises information
about a second connection quality between the mo-
bile station and the second base station.

5. The method of claim 4, wherein the first channel
quality information comprises information about the
second connection quality between the mobile sta-
tion and the second base station, and wherein the
second channel quality information comprises infor-
mation about the first connection quality between the
mobile station and the first base station.

6. The method of any one of the claims 4 or 5, wherein
the handover procedure is initiated when the second
connection quality of the connection between the
mobile station and the second base station is above
a first threshold.

7. The method of any one of the claims 4-6, wherein
the handover procedure is initiated when the first

connection quality of the connection between the
mobile station and the first station is below a second
threshold.

8. The method of any one of the preceding claims,
wherein the first base station is also member of the
second group and the second base station is also
member of the first group.

9. The method of any one of the preceding claims,
the method comprising a further step of sending a
third signal (616) from the network component to the
first base station and a fourth signal (618) from the
network component to the second base station, the
third and the fourth signal being indicative of initiating
the handover procedure.

10. A computer-readable storage medium contain-
ing instructions that when executed by a base station
cause the base station to perform a method accord-
ing to any one of the preceding claims.

11. Base station apparatus (702) for a wireless co-
ordinated multipoint network comprising

- means for coordinating a group of base sta-
tions;
- means (716) for estimating a location of a mo-
bile station (100) based on channel quality in-
formation (600; 606), the channel quality infor-
mation being information of connections be-
tween the mobile station and the first group
and/or information of connections between the
mobile station and a second group of base sta-
tions;
- means (704) for sending a first signal to a sec-
ond base station (104), the first signal being in-
dicative of requesting the handover procedure
based on the comparison of channel quality in-
formation, wherein the second base station is
adapted for coordinating the second group of
base stations;
- means (718) for sending a second signal to a
network component (102), the second signal be-
ing indicative of initiating the handover proce-
dure; and
- means (704) for transmitting data to the second
base station.

12. Telecommunication system (700) comprising a
plurality of base stations according to claim 11.
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