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METHOD AND APPARATUS FOR 
TRANSMITTING/RECEIVING CONTROL 

INFORMATION IN A MOBILE 
COMMUNICATION SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATION(S) AND CLAIM OF PRIORITY 

0001. The present application is related to and claims pri 
ority under 35 U.S.C. S 119(a) to a Korean Patent Application 
filed in the Korean Intellectual Property Office on Feb. 24. 
2010 and assigned Serial No. 10-2010-0016538, the contents 
of which are incorporated herein by reference. 

TECHNICAL FIELD OF THE INVENTION 

0002 The present invention relates to a method and appa 
ratus for transmitting/receiving control information in a 
mobile communication system, and more particularly, to a 
method and apparatus for transmitting/receiving control 
information about a User Equipment (UE) that has received 
an uplink scheduling signal. 

BACKGROUND OF THE INVENTION 

0003) To transmit user data to a Base Station (BS) in a 
mobile communication system, a UE employs a procedure for 
receiving an uplink grant from the BS (i.e. uplink schedul 
ing). Two uplink scheduling schemes are available in a mobile 
communication system, 3" Generation Partnership Project 
(3GPP) Long Term Evolution (LTE). 
0004 One of the uplink scheduling schemes is that a UE 
transmits a Scheduling Request (SR) signal to a BS on a 
Physical Uplink Control CHannel (PUCCH) and the BS 
grants data transmission of the UE on a Physical Uplink 
Shared CHannel (PUSCH). The other uplink scheduling 
scheme is that a BS periodically transmits an UpLink Grant 
(ULG) signal to a UE, thereby granting data transmission of 
the UE on a PUSCH. 
0005 FIG. 1 illustrates an uplink scheduling scheme 
based on a ULG signal transmitted by a BS in a cellular 
communication system. 
0006 Referring to FIG. 1, a BS 100 periodically transmits 
a ULG signal to a UE 102 in block 104 and the UE 102 
transmits data to the BS 100 on a PUSCH in block 106. 
0007. In the ULG-based uplink scheduling scheme, even 
in the absence of user data to be transmitted to the BS, the UE 
that has received a ULG signal and has been allocated to the 
PUSCH generates a Medium Access Control (MAC) Proto 
col Data Unit (PDU) padded with zeroes at a MAC layer. The 
Zero-padded MAC PDU is created by padding meaningless 
information (e.g. 0s) to a MAC Service Data Unit (SDU). 
This MAC PDU is subjected to a data process including 
Hybrid Automatic Repeat request (HARQ) processing, 
channel coding (e.g. turbo coding), control information mul 
tiplexing, channel interleaving, and scrambling and is then 
transmitted over the air in Orthogonal Frequency Division 
Multiplexing (OFDM) based on Single Carrier-Frequency 
Division Multiple Access (SC-FDMA) at a physical layer. 
0008. Even though the Zero-padded MAC PDU carries 
meaningless data, the UE performs the data process at the 
MAC layer and the physical layer. The resulting increase in 
the computation Volume of a data processor (e.g. an LTE 
MODEM) increases the computation resource waste and 
power consumption of the UE. Transmission of a Zero-pad 
ded MAC PDU causes severe problems to a UE having lim 
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ited resources and power, particularly a Software Defined 
Radio (SDR) UE having all functions of a MODEM imple 
mented in software. 

SUMMARY OF THE INVENTION 

0009. To address the above-discussed deficiencies of the 
prior art, it is a primary object to provide at least the advan 
tages described below. Accordingly, an aspect of embodi 
ments of the present invention is to provide a method and 
apparatus for reducing the computation Volume of control 
information transmitted from a User Equipment (UE) that has 
received resource allocation information from a Base Station 
(BS). 
0010. Another aspect of embodiments of the present 
invention is to provide a method and apparatus for reducing 
power consumption of a UE by preventing an unnecessary 
data process at Medium Access Control (MAC) and physical 
layers of the UE. 
0011. A further aspect of embodiments of the present 
invention is to provide a method and apparatus for transmit 
ting control information indicating the absence of user data to 
be transmitted to a BS at a UE that has received resource 
allocation information from the BS. 
0012. In accordance with an embodiment of the present 
invention, there is provided a method for transmitting control 
information at a UE in a mobile communication system, in 
which an UpLink Grant (ULG) signal is received from a BS, 
and control information including state information indicat 
ing the absence of user data to be transmitted is transmitted on 
a Physical Uplink Control CHannel (PUCCH) to the BS. 
0013. In accordance with another embodiment of the 
present invention, there is provided a UE apparatus for trans 
mitting control information in a mobile communication sys 
tem. The UE apparatus includes a control information gen 
erator configured to generate control information including 
state information indicating the absence of user data to be 
transmitted. The UE apparatus also includes a controller con 
figured to control reception of a ULG signal from a BS and 
control transmission of the control information on a PUCCH 
to the BS. The UE apparatus further includes a transceiver 
configured to receive the ULG signal and transmit the control 
information. 
0014. In accordance with another embodiment of the 
present invention, there is provided a method for receiving 
control information at a BS in a mobile communication sys 
tem, in which a ULG signal is transmitted to a UE, and control 
information including state information indicating the 
absence of user data to be transmitted is received from the UE 
On a PUCCH 

0015. In accordance with a further embodiment of the 
present invention, there is provided a BS apparatus for receiv 
ing control information in a mobile communication system. 
The BS apparatus includes a controller configured to control 
generation and transmission of a ULG signal to a UE and 
control reception of control information including state infor 
mation indicating the absence of user data to be transmitted 
on a PUCCH from the UE. The BS apparatus also includes a 
transceiver configured to transmit the ULG signal and receive 
the control information. 
(0016. Before undertaking the DETAILED DESCRIP 
TION OF THE INVENTION below, it may be advantageous 
to set forth definitions of certain words and phrases used 
throughout this patent document: the terms “include’ and 
“comprise as well as derivatives thereof, mean inclusion 
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without limitation; the term 'or' is inclusive, meaning and/ 
or; the phrases “associated with and “associated therewith.” 
as well as derivatives thereof, may mean to include, be 
included within, interconnect with, contain, be contained 
within, connect to or with, couple to or with, be communi 
cable with, cooperate with, interleave, juxtapose, be proxi 
mate to, be bound to or with, have, have a property of, or the 
like; and the term “controller” means any device, system or 
part thereofthat controls at least one operation, such a device 
may be implemented in hardware, firmware or software, or 
some combination of at least two of the same. It should be 
noted that the functionality associated with any particular 
controller may be centralized or distributed, whether locally 
or remotely. Definitions for certain words and phrases are 
provided throughout this patent document, those of ordinary 
skill in the art should understand that in many, if not most 
instances, such definitions apply to prior, as well as future 
uses of Such defined words and phrases. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017 For a more complete understanding of the present 
disclosure and its advantages, reference is now made to the 
following description taken in conjunction with the accom 
panying drawings, in which like reference numerals represent 
like parts: 
0018 FIG. 1 illustrates an uplink scheduling scheme 
based on an UpLink Grant (ULG) signal transmitted by a 
Base Station (BS) in a cellular communication system; 
0019 FIG. 2 illustrates a User Equipment (UE) apparatus 
according to an embodiment of the present invention; 
0020 FIG. 3 illustrates a BS apparatus according to an 
embodiment of the present invention; 
0021 FIG. 4 illustrates a control channel communication 
method of the UE according to an embodiment of the present 
invention; and 
0022 FIG. 5 illustrates a control channel communication 
method of the BS according to an embodiment of the present 
invention. 
0023 Throughout the drawings, the same drawing refer 
ence numerals will be understood to refer to the same ele 
ments, features and structures. 

DETAILED DESCRIPTION OF THE INVENTION 

0024 FIGS. 2 through 5, discussed below, and the various 
embodiments used to describe the principles of the present 
disclosure in this patent document are by way of illustration 
only and should not be construed in any way to limit the scope 
of the disclosure. Those skilled in the art will understand that 
the principles of the present disclosure may be implemented 
in any suitably arranged communication system. 
0025. In the description of the present invention, known 
structures and devices are omitted or are shown in block 
diagram form, focusing on important features of the struc 
tures and devices, so as not to obscure the concept of the 
present invention. Specific terms used herein are provided to 
help understanding of the present invention. The terms may 
be replaced with other terms within the scope and spirit of the 
present invention. 
0026. A description will be given below of a method and 
apparatus for conducting communication on a control chan 
nel on the assumption of an uplink scheduling scheme based 
on a periodic UpLink Grant (ULG) signal transmitted from a 
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Base Station (BS) (e.g. an evolved Node B (eNB) in a 3rd 
Generation Partnership Project (3GPP) Long Term Evolution 
(LTE) system). 
0027. While the present invention is described in the con 
text of a 3GPP LTE system being used as a mobile commu 
nication system, it is to be understood that the present inven 
tion is also applicable to other mobile communication 
systems. 
0028. In accordance with an embodiment of the present 
invention, when a User Equipment (UE) has received a ULG 
signal from a BS and thus has been allocated to a Physical 
Uplink Shared CHannel (PUSCH), if the UE does not have 
user data to be transmitted, the UE transmits to the BS control 
information including state information indicating the 
absence of user data on a Physical Uplink Control CHannel 
(PUCCH), instead of transmitting a Medium Access Control 
(MAC) Protocol Data Unit (PDU) padded with zeroes on the 
PUSCH. Therefore, the constraint of data processing at the 
MAC and physical layers of the UE, caused by unnecessary 
transmission of a PUSCH signal, can be reduced and thus the 
computation resource waste and power consumption of the 
UE can be decreased. 
0029 Optionally, the UE may generate a PUCCH signal 
by multiplexing the control information with channel quality 
information such as a Channel Quality Indicator (CQI) or a 
Carrier to Interference and Noise Ratio (CINR) and may 
transmit the PUCCH signal to the BS. 
0030. In accordance with this embodiment of the present 
invention, the BS may be aware of the absence of user data at 
the UE from the control information including the state infor 
mation indicating the absence of user data to be transmitted to 
the BS, received on the PUCCH. Accordingly, the BS does 
not need to perform an unnecessary PUSCH signal process. 
0031 Optionally, the BS may extract the CQI from the 
PUCCH signal by determining whether the signal received on 
the PUCCH includes the CQI. 
0032 FIG. 2 is a functional block diagram of a UE appa 
ratus according to an embodiment of the present invention. 
0033 Referring to FIG. 2, the UE apparatus includes a 
control information generator 202 for generating control 
information Such as control information including state infor 
mation indicating the absence of user data to be transmitted, 
a COI, or a CINR; a transceiver 206 for transmitting and 
receiving signals through an antenna; a data processor 204 for 
processing data of a transmission signal or a received signal at 
a physical layer; and a controller 200 for controlling opera 
tions of the transceiver 206 and the data processor 204 and 
generating a transmission signal. 
0034. The transceiver 206 receives a ULG signal from a 
BS, transmits a PUSCH signal or a PUCCH signal to the BS, 
and performs a Radio Frequency (RF) process for a transmis 
sion signal and a received signal. 
0035. The data processor 204 subjects a PUSCH signal 
(e.g. a MAC PDU generated at the MAC layer) generated 
from the controller 200 or the control information generator 
202 to Hybrid Automatic Repeat request (HARQ) process 
ing, channel coding, channel interleaving, scrambling, and 
Single Carrier-Frequency Division Multiple Access (SC 
FDMA) processing. In case of a PUCCH signal, the data 
processor 204 may perform SC-FDMA processing directly 
on the PUCCH signal without HARQ processing, channel 
coding, channel interleaving, and Scrambling. Consequently, 
the PUCCH signal uses less computation resources and thus 
less power than the PUSCH signal. 
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0036. The SC-FDMA processing of the data processor 
204 involves Discrete Fourier Transform (DFT) processing 
based on the size of a PUSCH Resource Block (RB) allocated 
by the BS, mapping to a frequency area set by the BS, and 
generation of a time signal through Inverse Fast Fourier 
Transform (IFFT). The data processor 204 may also perform 
appropriate filtering such as shifting an SC-FDMA output by 
a half of the gap between the time signal and a Subcarrier to 
eliminate a Direct Current (DC) component created after the 
SC-FDMA process. The data processor 204 converts the fil 
tered signal to an analog signal through Digital-to-Analog 
Conversion (DAC). 
0037. The data processor 204 may perform the above sig 
nal transmission operation reversely on a signal received from 
the BS. 
0038. The controller 200 controls operations of the other 
components 202, 204 and 206 and generates a transmission 
signal in order to implement a control channel communica 
tion method according to an embodiment of the present 
invention. 
0039. The operation of the controller 200 will be detailed 
below. 
0040. The controller 200 acquires resource allocation 
information about uplink resources allocated to the UE and 
Modulation & Coding Scheme (MCS) level information for 
the UE, from a ULG signal received through the transceiver 
206 and processed at the data processor 204. 
0041. In the presence of user data to be transmitted after 
the controller 200 has received the ULG signal, the controller 
200 generates a MAC PDU including the user data, processes 
the MAC PDU through the data processor 204, and transmits 
the processed MAC PDU on a PUSCH through the trans 
ceiver 206. 
0042. Alternatively, in the absence of user data to be trans 
mitted after receiving the ULG signal from the BS, the con 
troller 204 generates a PUCCH signal and controls transmis 
sion of the PUCCH signal through the data processor 204 and 
the transceiver 206 to the BS. Optionally, the PUCCH signal 
may be a PUCCH Format 1 or PUCCH Format 2 signal. 
0043. The PUCCH signal does not need HARQ process 
ing, channel coding, and channel interleaving. Particularly, it 
is not necessary to subject the PUCCH signal to DFT. As a 
consequence, about one fourth (/4) of signal processing for a 
PUSCH signal of one RB suffices for the PUCCH signal at the 
physical layer, thereby remarkably reducing the power con 
sumption of the UE. In addition, the UE does not need to 
generate a MAC PDU for the PUCCH signal, which obviates 
the need for interaction with the MAC layer. Accordingly, a 
constraint related to unnecessary user data transmission is 
eliminated from the MAC layer and thus the computation 
resource efficiency of the MAC layer is increased. 
0044) The control information generator 202 generates 
control information Such as control information including 
state information indicating the absence of user data to be 
transmitted, a COI, or a CINR, and provides the control 
information to the controller 200, for use in generating a 
signal to be transmitted on a PUSCH or a PUCCH. 
0045 While the controller 200, the control information 
generator 202, the data processor 204, and the transceiver 206 
are shown in FIG. 2 as separately configured in the UE appa 
ratus, they may be incorporated into a single unit or any other 
suitable number of units. 
0046 FIG. 3 is a functional block diagram of a BS appa 
ratus according to an embodiment of the present invention. 
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0047 Referring to FIG. 3, the BS apparatus includes a 
transceiver 306 for transmitting and receiving signals through 
an antenna; a data processor 304 for processing data of a 
transmission signal or a received signal at a physical layer, a 
resource allocator 302 for performing uplink scheduling for 
UEs; and a controller 300 for controlling operations of the 
transceiver 306, the data processor 304, and the resource 
allocator 302 and generating a transmission signal. 
0048. The transceiver 306 transmits a ULG signal to a UE, 
receives a signal from the UE, and performs an RF process on 
the transmission and received signals. 
0049. The data processor 304 performs a data process on a 
signal generated from the controller 300. Such as Analog-to 
Digital Conversion (ADC), Fast Fourier Transform (FFT), 
descrambling, channel deinterleaving, and channel decoding. 
0050. The resource allocator 302 performs uplink sched 
uling and provides resource allocation information about a 
channel to be allocated to the UE and the size of allocated 
resources to the controller 300. 
0051. The controller 300 controls operations of the other 
components 302,304 and 306 and generates a transmission 
signal in order to perform a control channel communication 
method according to an embodiment of the present invention. 
0052. The operation of the controller 300 will be detailed 
below. 

0053. The controller 300 generates a ULG signal based on 
resource allocation information received from the resource 
allocator 302 and controls transmission of the ULG signal in 
Physical Data Control CHannel (PDCCH) Downlink Control 
Information (DCI) Format 0 at every predetermined interval 
to the UE. 
0054. Upon receipt of control information including state 
information indicating the absence of user data to be trans 
mitted from the UE after transmitting the ULG signal, the 
controller 300 (i.e. the BS apparatus) is aware that the UE 
does not have user data to be transmitted. 
0055 Additionally, the controller 300 may decode a signal 
received on a PUSCH allocated to the UE and check the 
Cyclic Redundancy Check (CRC) of the decoded PUSCH 
signal. If the reception level of the PUSCH signal is lower 
than or equal to a predetermined threshold such that the 
PUSCH signal may be considered to be noise, and a PUCCH 
signal having a reception level equal to or higher than another 
predetermined threshold is detected, the controller 300 may 
determine that the UE does not have user data to be transmit 
ted. 

0056. Upon determining the absence of user data at the 
UE, the controller 300 performs a control operation so that a 
PUSCH signal process is not carried out. Optionally, if the 
reception level of the PUCCH signal is larger thana threshold 
and includes a COI, the controller 300 may extract the CQI 
from the PUCCH. 
0057 Alternatively, upon successful reception of a 
PUSCH signal, the controller 300 performs a normal recep 
tion process on the PUSCH signal. 
0058 While the controller 300, the resource allocator 302, 
the data processor 304, and the transceiver 306 are shown in 
FIG.3 as separately configured in the BS apparatus, they may 
be incorporated into a single unit or any other Suitable number 
of units. 

0059 FIG. 4 is a flowchart illustrating a control channel 
communication method of the UE according to an embodi 
ment of the present invention. 
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0060 Referring to FIG. 4, the UE apparatus receives a 
ULG signal in block 400 and determines whether there is 
uplink user data to be transmitted in block 402. 
0061. In the presence of uplink user data, the UE apparatus 
generates a general PUSCH signal based on resource alloca 
tion information included in the ULG signal and transmits the 
general PUSCH signal on an uplink to the BS in block 404. 
0062 Alternatively, in the absence of uplink user data, the 
UE apparatus transmits control information including State 
information indicating the absence of user data on a PUCCH 
to the BS. Herein, the UE apparatus determines from the ULG 
signal whether the BS requests CQI transmission in block 
406. If a COI is requested to be transmitted, the UE apparatus 
generates a PUCCH Format 2 signal in block 410. If a COI is 
not requested to be transmitted, the UE apparatus generates a 
PUCCH Format 1 signal in block 408. The state information 
may be configured in any format. In an embodiment of the 
present invention, a PUCCH Format 1 signal or a PUCCH 
Format 2 signal is a control signal including state information 
indicating the absence of user data to be transmitted. 
0063. The UE apparatus then transmits the PUSCH signal 
or the PUCCH signal to the BS through the transceiver 206 
after processing it at the data processor 204 (block 412). 
0064 FIG. 5 is a flowchart illustrating a control channel 
communication method of the BS according to an embodi 
ment of the present invention. 
0065 Referring to FIG. 5, the BS periodically generates 
and transmits a ULG signal to a UE in block 500. 
0066. Upon receipt of a signal from the UE in block 501, 
the BS determines whether a PUSCH signal has an error by 
performing a CRC check on the PUSCH signal and compares 
the reception level of the PUSCH signal with a predetermined 
threshold in block 502. 
0067. If a CRC error is detected from the PUSCH signal 
and the reception level of the PUSCH signal is lower than or 
equal to the threshold in block 502, the BS compares the 
reception level of the PUCCH signal with another predeter 
mined threshold in block 506. 
0068. If the reception level of the PUCCH signal is equal 
to or larger than the threshold in block 506, the BS determines 
that the UE does not have user data to be transmitted, consid 
ering that the UE has transmitted the PUCCH signal instead 
of a PUSCH signal in block 510. 
0069 Optionally, the BS determines whether the PUCCH 
signal having a reception level larger than the threshold 
includes a CQI in block 508. If the PUCCH signal is a 
PUCCH Format 2 signal, the BS extracts the CQI from the 
PUCCH signal in block 512. 
0070 Alternatively, if the PUSCH signal does not have a 
CRC error, the BS may perform a normal PUSCH reception 
operation in block 504. If the PUSCH signal has a CRC error 
but the reception level of the PUSCH signal is higher than the 
threshold, the BS transmits a Negative ACKnowledgment 
(NACK) signal in the general PUSCH reception operation, 
determining that the PUSCH signal has a channel error. 
(0071. It is to be noted that the flowcharts illustrated in 
FIGS. 4 and 5 are not intended to limit the scope of the present 
invention. That is, the specific procedures of the UE apparatus 
and the BS apparatus depicted in FIGS. 4 and 5 are purely 
exemplary. Thus, it is not necessary to perform all blocks of 
the procedures or to perform specific blocks individually. 
0072. As is apparent from the above description, the 
present invention can relieve a MAC layer and a physical 
layer of a UE of signal process constraints and thus reduce the 
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power consumption of the UE. Especially, this effect is more 
conspicuous in an SDRUE with the functions of a MODEM 
implemented in Software. 
0073. The operations according to the foregoing embodi 
ments may be implemented as code that can be written on a 
memory in a component of a UE apparatus or a BS apparatus. 
That is, each component of the UE apparatus or the BS 
apparatus reads the program code from the memory by a 
processor or a Central Processing Unit (CPU) and executes it, 
to thereby perform the previously described operation. 
0074 Although the present disclosure has been described 
with an exemplary embodiment, various changes and modi 
fications may be suggested to one skilled in the art. It is 
intended that the present disclosure encompass such changes 
and modifications as fall within the scope of the appended 
claims. 
What is claimed is: 
1. A method for transmitting control information at a User 

Equipment (UE) in a mobile communication system, the 
method comprising: 

receiving an UpLink Grant (ULG) signal from a Base 
Station (BS); and 

transmitting to the BS control information comprising state 
information indicating the absence of user data to be 
transmitted on a Physical Uplink Control CHannel 
(PUCCH). 

2. The method of claim 1, wherein the transmission com 
prises transmitting the control information in the form of a 
PUCCH Format 1 signal. 

3. The method of claim 1, wherein the control information 
further comprises channel quality information. 

4. The method of claim 3, wherein the transmission com 
prises transmitting the control information in the form of a 
PUCCH Format 2 signal. 

5. The method of claim 3, wherein the channel quality 
information comprises at least one of a Channel Quality Indi 
cator (CQI) and a Carrier-to-Interference and Noise Ratio 
(CINR). 

6. A User Equipment (UE) apparatus for transmitting con 
trol information in a mobile communication system, the UE 
apparatus comprising: 

a control information generator configured to generate 
control information comprising state information indi 
cating the absence of user data to be transmitted; 

a controller configured to control reception of an UpLink 
Grant (ULG) signal from a Base Station (BS) and con 
trol transmission of the control information on a Physi 
cal Uplink Control CHannel (PUCCH) to the BS; and 

a transceiver configured to receive the ULG signal and 
transmit the control information. 

7. The UE apparatus of claim 6, wherein the controller is 
configured to control transmission of the control information 
in the form of a PUCCH Format 1 signal. 

8. The UE apparatus of claim 6, wherein the control infor 
mation generator further generates channel quality informa 
tion and the controller controls transmission of the control 
information together with the channel quality information. 

9. The UE apparatus of claim 8, wherein the controller is 
configured to control transmission of the control information 
in the form of a PUCCH Format 2 signal. 

10. The UE apparatus of claim 8, wherein the channel 
quality information comprises at least one of a Channel Qual 
ity Indicator (CQI) and a Carrier-to-Interference and Noise 
Ratio (CINR). 

ASUS EX2020-p.9 
Samsung v. ASUS 

IPR2024-00614



US 2011/0205991 A1 

11. A method for receiving control information at a Base 
Station (BS) in a mobile communication system, the method 
comprising: 

transmitting an UpLink Grant (ULG) signal to a User 
Equipment (UE); and 

receiving from the UE control information comprising 
state information indicating the absence of user data to 
be transmitted on a Physical Uplink Control CHannel 
(PUCCH). 

12. The method of claim 11, wherein the reception com 
prises receiving the control information in the form of a 
PUCCH Format 1 signal. 

13. The method of claim 11, wherein the control informa 
tion further comprises channel quality information about the 
UE. 

14. The method of claim 13, wherein the reception com 
prises receiving the control information in the form of a 
PUCCH Format 2 signal. 

15. The method of claim 13, wherein the channel quality 
information comprises at least one of a Channel Quality Indi 
cator (CQI) and a Carrier-to-Interference and Noise Ratio 
(CINR). 

16. A Base Station (BS) apparatus for receiving control 
information in a mobile communication system, the BS appa 
ratus comprising: 
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a controller configured to control generation and transmis 
sion of an UpLink Grant (ULG) signal to a User Equip 
ment (UE) and control reception of control information 
comprising state information indicating the absence of 
user data to be transmitted on a Physical Uplink Control 
CHannel (PUCCH) from the UE; and 

a transceiver configured to transmit the ULG signal and 
receive the control information. 

17. The BS apparatus of claim 16, wherein the transceiver 
is configured to receive the control information in the form of 
a PUCCH Format 1 signal. 

18. The BS apparatus of claim 16, wherein the control 
information further comprises channel quality information 
about the UE. 

19. The BS apparatus of claim 18, wherein the transceiver 
is configured to receive the control information in the form of 
a PUCCH Format 2 signal. 

20. The BS apparatus of claim 18, wherein the channel 
quality information comprises at least one of a Channel Qual 
ity Indicator (CQI) and a Carrier-to-Interference and Noise 
Ratio (CINR). 
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