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(54) Method and apparatus for carrier management

(57) A method for performing carrier management in
a user equipment, named UE hereinafter, of a wireless
communication system (10) is disclosed. The wireless
communication system (10) supports Carrier Aggrega-
tion, named CA, which enables the UE to perform trans-

mission through multiple carriers. The method includes
steps of configuring a plurality of carriers (410), and ac-
tivating or deactivating a carrier group of the plurality of
carriers according to Medium Access Control, named
MAC signaling (420).
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Description

[0001] The present invention relates to a method and
apparatus for performing carrier management in a user
equipment (UE) of a wireless communication system ac-
cording to the pre-characterizing clauses of claims 1 and
8.
[0002] Long Term Evolution wireless communication
system (LTE system), an advanced high-speed wireless
communication system established upon the 3G mobile
telecommunication system, supports only packet-
switched transmission, and tends to implement both Me-
dium Access Control (MAC) layer and Radio Link Control
(RLC) layer in one single communication site, such as in
base stations (Node Bs) alone rather than in Node Bs
and RNC (Radio Network Controller) respectively, so that
the system structure becomes simple.
[0003] However, the 3rd Generation Partnership
Project (3GPP) has started to work out a next generation
of the LTE system: the LTE Advanced (LTE-A) system,
to meet future requirements of all kinds of communication
services. Carrier Aggregation (CA) is introduced in the
LTE-A system, which enables the UE to aggregate mul-
tiple carries for transmission, such that the transmission
bandwidth and spectrum efficiency can be enhanced.
[0004] At present, the characteristics of carrier aggre-
gation are quoted as below:

(1) Supporting carrier aggregation for both contigu-
ous and non-contiguous component carriers.
(2) The aggregated number of component carriers
in the uplink (UL) and the downlink (DL) can be dif-
ferent. For backward-compatible configuration, the
aggregated numbers of component carriers in the
UL and the DL should be the same.
(3) It is possible to configure a UE to aggregate a
different number of component carriers in the UL and
the DL to obtain different bandwidths.
(4) From a UE perspective, there is one transport
block and one hybrid-ARQ (HARQ) entity per sched-
uled component carrier. Each transport block is
mapped to a single component carrier only.

[0005] Besides, carrier configuration for Carrier Aggre-
gation can be done through Radio Resource Control
(RRC) Reconfiguration. For example, the network may
send an RRC Connection Setup message or a RRC
Reconfiguration message to configure component carri-
ers of the UE.
[0006] Generally, after having Carrier Aggregation, the
UE may have to monitor several carriers configured by
upper layers (e.g. RRC layer) simultaneously, to obtain
related control and scheduling information of the config-
ured carriers, such that data reception can be each per-
formed on the configured carriers. However, in some con-
ditions (e.g. low data rate, or in UE idle state), some car-
riers are not used. Keeping monitoring all the configured
carriers would cause unnecessary power consumption

of the UE. Thus, some of the configured carriers have to
be turned off or deactivated correspondingly. As men-
tioned above, the carrier configuration is done though
higher layer signaling, and thus cannot respond quickly
to the changed condition of the UE.
[0007] This in mind, the present invention aims at pro-
viding a method and apparatus for performing carrier
management in a user equipment (UE) of a wireless com-
munication system, to support carrier aggregation.
[0008] This is achieved by a method and apparatus for
performing carrier management in a user equipment (UE)
of a wireless communication system according to the pre-
characterizing clauses of claims 1 and 8. The dependent
claims pertain to corresponding further developments
and improvements.
[0009] As will be seen more clearly from the detailed
description following below, the present invention dis-
closes a method for performing carrier management in
a user equipment (UE) of a wireless communication sys-
tem. The wireless communication system supports Car-
rier Aggregation (CA), such that the UE is able to perform
transmission through multiple carriers. The method in-
cludes steps of configuring a plurality of uplink carriers;
and activating or deactivating a carrier group of the plu-
rality of carriers according to Medium Access Control
(MAC) signaling.
[0010] In the following, the invention is further illustrat-
ed by way of example, taking reference to the accompa-
nying drawings. Thereof

FIG.1 is a schematic diagram of a wireless commu-
nication system.
FIG.2 is a functional block diagram of a wireless com-
munication device.
FIG.3 is a schematic diagram of the program shown
in FIG.2.
FIG.4 is a flow chart of a process according to an
embodiment of the present invention.

[0011] Please refer to FIG.1, which illustrates a sche-
matic diagram of a wireless communications system 10.
The wireless communications system 10 is preferred to
be an LTE advanced (LTE-A) system, and is briefly com-
posed of a network and a plurality of user equipments
(UEs). In FIG.1, the network and the UEs are simply uti-
lized for illustrating the structure of the wireless commu-
nications system 10. Practically, the network may com-
prise a plurality of base stations (Node Bs), radio network
controllers and so on according to actual demands, and
the UEs can be devices such as mobile phones, compu-
ter systems, etc.
[0012] Please refer to FIG.2, which is a functional block
diagram of a communications device 100 in a wireless
communications system. The communications device
100 can be utilized for realizing the UEs in FIG.1, and
the wireless communications system is preferably the
LTE system. For the sake of brevity, FIG.2 only shows
an input device 102, an output device 104, a control circuit
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106, a central processing unit (CPU) 108, a memory 110,
a program code 112, and a transceiver 114 of the com-
munications device 100. In the communications device
100, the control circuit 106 executes the program code
112 in the memory 110 through the CPU 108, thereby
controlling an operation of the communications device
100. The communications device 100 can receive signals
input by a user through the input device 102, such as a
keyboard, and can output images and sounds through
the output device 104, such as a monitor or speakers.
The transceiver 114 is used to receive and transmit wire-
less signals, delivering received signals to the control
circuit 106, and outputting signals generated by the con-
trol circuit 106 wirelessly. From a perspective of a com-
munications protocol framework, the transceiver 114 can
be seen as a portion of Layer 1, and the control circuit
106 can be utilized to realize functions of Layer 2 and
Layer 3.
[0013] Please continue to refer to FIG.3. FIG.3 is a
diagram of the program code 112 shown in FIG.2. The
program code 112 includes an application layer 200, a
Layer 3 202, and a Layer 2 206, and is coupled to a Layer
1 218. The Layer 3 202 performs radio resource control.
The Layer 2 206 comprises a Radio Link Control (RLC)
layer and a Medium Access Control (MAC) layer, and
performs link control. The Layer 1 218 performs physical
connections.
[0014] In LTE-A system, the Layer 2 206 may supports
a Carrier Aggregation (CA) technology, which enables
the UE to perform transmission through multiple carriers.
In such a situation, the embodiment of the present inven-
tion provides a carrier management program code 220
for activating or deactivating carriers configured by upper
layers quickly, so as to enhance the system performance.
[0015] Please refer to FIG.4, which illustrates a sche-
matic diagram of a process 40. The process 40 is utilized
for performing carrier management in a UE of the wireless
communications system 10, and can be compiled into
the carrier management program code 220. The process
40 includes the following steps:

Step 400: Start.

Step 410: Configure a plurality of carriers CC1∼CCn.

Step 420: Activate or deactivate a carrier group of
the carriers CC1∼CCn according to Medium Access
Control (MAC) signaling.

Step 430: End.

[0016] According to the process 40, when carrier ag-
gregation is applied, the UE first configure carriers
CC1∼CCn through upper layer signaling, such as RRC
signaling like an RRC Connection Setup message or an
RRC Reconfiguration, for example. Then, the UE may
activate or deactivate a carrier group of the carriers
CC1∼CCn according to MAC signaling. That is to say, in

the embodiment of the present invention, the operation
state of the upper-layer configured carriers is switched
through the MAC signaling, to quickly respond to data
rate change of the UE, such that the system performance
can be enhanced.
[0017] For example, if the UE enters into an idle mode,
the network can deactivate some of the configured car-
riers of the UE through the MAC signaling, such that the
UE is able to stop monitoring all of the configured carriers
and save power consumption. Conversely, the network
can also activate some of the deactivated carriers
through the MAC signaling, so as to increase bandwidth
and transmission efficiency. As a result, the number of
aggregated carriers can be switched quickly to respond
to the changed condition of the UE.
[0018] In the LTE system, a MAC Protocol Data Unit
(PDU) consists of a MAC header, zero or more MAC
Service Data Units (SDUs), zero or more MAC control
elements, and optionally padding. Thus, in the embodi-
ment of the present invention, the above MAC signaling
can be carried in one Control Element of the MAC PDU,
so the UE is able to activate or deactivate a carrier group
of the upper-layer configured carriers according to the
received MAC Control Element.
[0019] Of course, the said carrier group may include
multiple carriers or only one specific carrier, depending
on practical requirements. In other embodiments, the
same Control Element can also carry multiple MAC sig-
naling for individually switching the operation state of
multiple carrier groups. Such variation also belongs to
the scope of the present invention.
[0020] Please note that the process 40 can be applied
either to uplink carriers or downlink carriers. Those skilled
in the art can certainly made appropriate modifications
according to practical demands, which all belong to the
scope of the present invention, as long as the operation
state of configured carriers is switched though the MAC
signaling.
[0021] In summary, when carrier aggregation is ap-
plied, the present invention switches the operation state
of upper-layer configured carriers through the MAC sig-
naling. As a result, the number of aggregated carriers
can be varied quickly to respond to the changed condition
of the UE.

Claims

1. A method for performing carrier management in a
user equipment, named UE hereinafter, of a wireless
communication system (10), the wireless communi-
cation system (10) supporting Carrier Aggregation,
named CA hereinafter, such that the UE is able to
perform transmission through multiple carriers, the
method comprising:

configuring a plurality of carriers (410); and
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characterized by activating or deactivating a carrier
group of the plurality of carriers according to Medium
Access Control, named MAC hereinafter, signaling
(420).

2. The method of claim 1, characterized in that the
plurality of carriers are downlink carriers.

3. The method of claim 1, characterized in that the
plurality of carriers are uplink carriers.

4. The method of any one of claims 1 to 3, character-
ized in that the carrier group only consists of one
specific carrier.

5. The method of any one of claims 1 to 4, character-
ized in that the MAC signaling is carried by a MAC
Control Element.

6. The method of any one of claims 1 to 5, character-
ized in that the plurality of carriers is configured by
upper layer signaling.

7. The method of any one of claims 1 to 6, character-
ized in that the wireless communication system (10)
is a Long Term Evolution Advanced, named LTE-A,
system.

8. A communication device (100) for performing carrier
management in a user equipment, named UE here-
inafter, of a wireless communication system (10), the
wireless communication system (10) supporting
Carrier Aggregation, named CA, such that the UE is
able to perform transmission through multiple carri-
ers, the communication device (100) comprising:

a processor (108) for executing a program code
(112); and
a storage device (110), coupled to the processor
(108), for storing the program code (112),
wherein the program code (112) comprises:

configuring a plurality of carriers (410); and

characterized by activating or deactivating a carrier
group of the plurality of carriers according to Medium
Access Control, named MAC hereinafter, signaling
(420).

9. The communication device (100) of claim 8, char-
acterized in that the plurality of carriers are down-
link carriers.

10. The communication device (100) of claim 8, char-
acterized in that the plurality of carriers are uplink
carriers.

11. The communication device (100) of any one of

claims 8 to 10, characterized in that the carrier
group only consists of one specific carrier.

12. The communication device (100) of any one of
claims 8 to 11, characterized in that the MAC sig-
naling is carried by a MAC Control Element.

13. The communication device (100) of any one of
claims 8 to 12, characterized in that the plurality of
carriers is configured by upper layer signaling.

14. The communication device (100) of any one of
claims 8 to 13, characterized in that the wireless
communication system (10) is a Long Term Evolu-
tion Advanced, named LTE-A, system.
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