
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2011/0105105 A1 

US 2011 01 05105A1 

Sagfors et al. (43) Pub. Date: May 5, 2011 

(54) METHODS AND ARRANGEMENTS INA (52) U.S. Cl. .................... 455/422.1; 455/550.1:455/561 
WIRELESS COMMUNICATION SYSTEM 

(76) Inventors: Mats Fredrik Sagfors, Kyrkslatt 
(FI); Robert Baldemair, Solna (57) ABSTRACT 
(SE); Magnus Lindström, Spanga 
(SE) The present invention relates to methods, a user equipment 

(21) Appl. No.: 12/833,545 and a radio base station in a wireless communication system 
Supporting carrier aggregation. The user equipment is con 

(22) Filed: Jul. 9, 2010 figured to receive data from the radio base station in a first 
Related U.S. Application Data cell, and the radio base station is configured to broadcast 

system information comprising configuration parameters in 
(60) Provisional application No. 61/257,201, filed on Nov. the first and in a second cell. An example method for the user 

2, 2009. equipment comprises receiving configuration information for 
O O an aggregation of the first and the second cell, and informa 

Publication Classification tion on how to apply the system information broadcasted in 
(51) Int. Cl. the second cell from the radio base station. The method fur 

HO47 (6/00 (2009.01) ther comprises reading the system information broadcasted in 
H04W 88/02 (2009.01) the second cell, and applying the read system information in 
H04W 88/08 (2009.01) accordance with the received instruction. 

Transmitting 
unit 112 

Broadcasting 
unit 111 

Receiving 
unit 151 

Applying 
unit 153 

  



Patent Application Publication May 5, 2011 Sheet 1 of 7 US 2011/0105105 A1 

Fig. 1 (prior art) 

210 

20MHz 20MHz 20MHz 20MHz 20MHz 

S - - - 
220 

Fig. 2a (prior art) 

  



Patent Application Publication May 5, 2011 Sheet 2 of 7 US 2011/0105105 A1 

- 230 240 250 
-Y-N 

Fig.2b (prior art) 

Downlink Bands 

DLI DL2 DL3 

System Information 

ULI UL2 UL3 

Uplink Bands 

Fig. 2C (prior art) 



Patent Application Publication May 5, 2011 Sheet 3 of 7 US 2011/0105105 A1 

320 

304. UE is 
connected to 
DL2 and UL2 

305. RRCConnection Reconfiguration 

UE is also configured 
with DL1 and DL3 

Fig. 3b (prior art) 

  

  



Patent Application Publication May 5, 2011 Sheet 4 of 7 US 2011/0105105 A1 

410 
Receive configuration information for aggregation 
of first and Second Cell from eNB 

Receive information on how to apply SI in second 
Cell from eNB 

420 

Read broadcasted system information in second -1 
Cell r 

Apply reads in accordance with received T 440 
: information 

Fig. 4 
510 

Broadcast system information in first and second 
Cell 

Transmit configuration information for 
aggregation of first and second cell to UE 

Transmit information on how to apply SI in 
Second Cell to UE 

Fig. 5 

520 

530 

  

  

    

    

  



Patent Application Publication May 5, 2011 Sheet 5 of 7 US 2011/0105105 A1 

62 
Further 
Information 

61 Unit 

Fig. 6b 

    

  

  



Patent Application Publication May 5, 2011 Sheet 6 of 7 US 2011/0105105 A1 

Further 
Information 
Unit 

Fig. 7a 

  



Patent Application Publication May 5, 2011 Sheet 7 of 7 US 2011/0105105 A1 

Transmitting Receiving 
unit 112 unit 151 

Broadcasting 
unit 111 

Applying 
unit 153 

Fig. 8 

  



US 2011/01 05105 A1 

METHODS AND ARRANGEMENTS INA 
WRELESS COMMUNICATION SYSTEM 

RELATED APPLICATIONS 

0001. This application claims priority under 35 U.S.C. 
S119(e) to Provisional Patent Application Ser. No. 61/257, 
201, filed Nov. 2, 2009, the entire contents of which are 
incorporated by reference herein. 

TECHNICAL FIELD 

0002 The present invention generally relates to methods 
and arrangements in a wireless communication system Sup 
porting carrier aggregation. In particular it relates to methods 
and arrangements for transmitting and applying system infor 
mation broadcasted in multiple aggregated cells. 

BACKGROUND 

0003. The Universal Mobile Telecommunication System 
(UMTS) is one of the 3G mobile communication technolo 
gies designed to succeed GSM. 3GPP Long Term Evolution 
(LTE) is a project within the 3" Generation Partnership 
Project (3GPP) to improve the UMTS standard to cope with 
future requirements in terms of improved services such as 
higher data rates, improved efficiency, and lowered costs. The 
Universal Terrestrial Radio Access Network (UTRAN) is the 
radio access network of a UMTS system and evolved 
UTRAN (E-UTRAN) is the radio access network of an LTE 
system. As illustrated in FIG. 1, a radio access network typi 
cally comprises user equipment (UE) 150 wirelessly con 
nected to radio base stations (RBS) 110a-c, commonly 
referred to as NodeB (NB) in UTRAN and eNodeB (eNB) in 
E-UTRAN. 
0004) E-UTRA according to Release 8 (Rel-8) of the 
3GPP specifications supports bandwidths up to 20 MHz. 
However, one of the requirements of future releases of this 
standard is expected to be the support of bandwidths larger 
than 20 MHz. A further important requirement on such 
releases is to assure backward compatibility with Rel-8. This 
should also include spectrum compatibility. That would 
imply that a future-release carrier, wider than 20 MHz, should 
appear as a number of Rel-8 carriers to a Rel-8 UE. Each such 
carrier is sometimes referred to as a Component Carrier(CC). 
In particular for early deployments of future releases, it can be 
expected that there will be a smaller number of future-release 
UEs compared to many legacy Rel-8 UEs. Therefore, it is 
necessary to assure an efficient use of a wide carrier also for 
legacy UEs, i.e., that it is possible to implement carriers 
where legacy UEs can be scheduled in all parts of the wide 
band future-release carrier. 
0005. The straightforward way to obtain this would be by 
means of carrier aggregation. Carrier aggregation implies that 
a future-release UE can receive and send on multiple CCs, 
where the CCs have, or at least have the possibility of having, 
the same structure as a Rel-8 carrier. Carrier aggregation is 
illustrated in FIG. 2a where five CCs 210, each of 20 MHz 
bandwidth, have been aggregated together to form an aggre 
gated bandwidth 220 of 100 MHz. Carrier aggregation is 
planned for Release 10 (Rel-10) of the 3GPP LTE specifica 
tions. 
0006 Carriers can be aggregated contiguously, as illus 
trated in FIG. 2a, or they may be aggregated from discontinu 
ous portions in the frequency domain (sometimes also called 
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spectrum aggregation). FIG. 2b illustrates Schematically an 
example with non-contiguous carriers. 
0007. With the carrier aggregation concept, it may be pos 
sible to support, among other things: 

0008 Higher bit-rates; 
0009 Farming of non-contiguous spectrum , i.e., to 
provide high bit-rates and better capacity also in cases 
when an operator lacks contiguous spectrum; 

0.010 Fast and efficient load balancing between carri 
CS. 

0011. The LTE carrier or spectrum aggregation has some 
similarities with concepts such as Dual- or Multi-Carrier (DC 
or MC) HSPA, where one or multiple carriers in UTRAN are 
combined. 
0012. It should be noted that carrier aggregation can be 
viewed as a UE-centric concept, in that one UE may be 
configured to use, e.g., the two left-most CCs (230) in FIG. 
2b, another UE may be configured to use only a single CC 
such as the right-most CC (250) in FIG. 2b, and a third UE 
may be configured to use all of the CC (230, 240, 250) 
depicted in FIG. 2b. Thus, a UE may be configured with 
component carriers (CCs), on a carrier of a specific frequency 
within the same frequency band or within different frequency 
bands. Multiple uplink (UL) and downlink (DL) CCs are 
configured independently of each other, meaning that they are 
not necessarily configured as UL/DL pairs as in Rel-8/9 of the 
3GPP LTE specifications. Asymmetric configurations are 
possible, where the number of configured ULCCs differ from 
the number of configured DLCCs. 
(0013 Initially, the UEwill be configured with one UL/DL 
CC pair on which it makes the initial random access. These 
CCs are called Primary Component Carriers (PCC). In addi 
tion to the UL/DL, PCC pair, the eNB may configure the UE 
with additional CCs, so called Secondary Component Carri 
ers (SCC) as needed. 
0014 Conventionally, a carrier is a portion of the fre 
quency spectrum that can be used for transmission in UL 
and/or DL. The notion of cell is normally used to denote the 
radio network object that can be uniquely identified by a UE. 
In UTRAN, e.g., a cell is identified thanks to a cell identifi 
cation that is broadcasted over a geographical area from one 
UTRAN access point. Typically, a cell is associated with a 
single pair of UL and DL carriers in FDD, and a single carrier 
that provides both UL and DL resources, if the mode is TDD. 
There may be multiple cells associated with one carrier, as 
long as the cells are physically separated from each other. 
This is the case, e.g., when neighbouring eNBS implement 
one cell each on the same carrier. 

0015. As already mentioned above, future releases of 
e-UTRAN introduces the support of a larger bandwidth or 
frequency spectrum, and for compatibility reasons the extra 
bandwidth may be seen as additional carriers of, e.g., 20 
MHz, so called component carriers (CC) that are aggregated 
together. However, by applying the notion of cell being the 
radio network object associated with a certain CC—a cell that 
may be identified by the UE—a UE using carrier aggregation 
in connected mode may also be referred to as being connected 
to multiple aggregated cells: one primary cell (referred to as 
PCC above, and for which notations such as PCell, primary 
serving cell and serving cell are also used), and additional 
configured CCs that are part of another set of secondary cells 
(referred to as SCC above, and for which notations such as 
SCell, secondary serving cell, and secondary cell are also 
used). 
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0016. In LTE, many different scenarios and carrier types 
are being discussed, including the aggregation of Rel-8 back 
wards compatible carriers. Also non-backwards compatible 
and extension carriers are being discussed. Such carriers may 
not be available for Rel-8 terminals. A particular and relevant 
example of a plausible carrier aggregation scenario includes 
the case when two or more Rel-8 downlink carriers/cells, are 
aggregated for a UE. It should be noted that carrier aggrega 
tion is typically and mainly relevant for a connected UE, 
which is a UE that is actively involved in transmission to and 
from the eNB, and thus has a connection with the eNB con 
trolling the aggregated carriers/cells. 
0017. The aggregated carriers/cells may thus also be avail 
able for Rel-8 UEs, meaning that each of the carriers/cells 
may be independently available for single-cell operation. 
Such a single-cell operation includes idle mode camping 
when the UE is typically inactive, and connected mode opera 
tion in single-cell mode. Therefore, these Rel-8 compatible 
carriers/cells will have to provide System Information (SI) 
that is broadcasted in the cell, such that UEs may perform, 
e.g., idle mode camping and cell selection according to the 
rules set by the parameters broadcasted in SI. Other sets of 
particular relevance that also must be broadcast in each of the 
Rel-8 carriers/cells are parameters related but not limited to: 

0018 Random Access (RA), and RA channel (RACH) 
parameters, i.e., common parameters that define how a 
UE should access a cell; 

0019 UL parameters, i.e., common parameters, e.g., 
related to UL bandwidth, frequency, PUCCH (Physical 
Uplink Control Channel), and PUSCH(Physical Uplink 
Shared Channel); 

0020 DL parameters, i.e., common parameters, e.g., 
related to PFICH (Physical Control Format Indicator 
Channel), PDSCH (Physical Downlink Shared Chan 
nel), paging information, and DL frequency and band 
width. 

0021 Cell-specific timers and constants. 
0022 SI also includes, e.g., sets of parameters related to 
cell and radio access technology (RAT) selection. “Common 
parameters' is used to denote parameters that many or all UES 
in a cell are required to acquire according to specific rules in 
specifications. Such common parameters will typically be 
read and used by many UEs. Deviations from this general rule 
may be specified. 
0023. In Rel-8, the SI of relevance for a connected mode 
UE is distributed in the Master Information Block (MIB), and 
the first two System Information Blocks (SIB1 and SIB2). It 
may be specified that the UE should maintain updated infor 
mation of this required SI, as specified in the 3GPP standard. 
When the SI changes the UEs are notified by different means, 
in order for them to re-acquire the required SI. 
0024. It is possible that also non-backwards compatible 
carriers/cells may be available for idle mode camping and 
single-cell operation. In this case these carriers/cells will also 
have to broadcast SI with sets of cell-specific parameters 
similar to the ones described above. 
0025. The DL of a cell will typically include broadcast of 
SI parameters that are relevant for this cell, including param 
eters of relevance both for the DL and the UL. Technically, it 
would be possible to, in addition to the aforementioned 
parameters, broadcast parameters associated with a second 
cell on the DL of a first cell. However, such a solution may not 
be preferable, since the parameters associated with the second 
cell should then often also be broadcast on the DL of the 
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second cell. This duplication is not desirable, and 3GPP has 
therefore agreed to, in Rel-10, not broadcast information 
related to a second cell on a first cell. 
0026. In a typical use-case, illustrated by the signaling 
diagram of FIG. 3a, a UE 310 will first be connected to a 
single cell, also called the primary cell, following an RRC 
connection setup procedure 301 similar to those known from 
Rel-8. Only then, the eNB 320 may, based on different crite 
ria, decide to configure the UE 310 for reception (DL) and 
transmission (UL) on multiple aggregated carriers/cells. This 
means that the eNB 320 may send a configuration message, 
typically an RRCConnectionReconfiguration message 302, 
including information about the additional UL and DL CCs 
that the UE is supposed to take into use. The UE replies to the 
configuration message, typically with an RRCConnection 
ReconfigurationComplete message 303. 
0027 Such a connected mode UE will now have knowl 
edge of multiple UL and DLCCs, which may aggregate up to 
a very large bandwidth, and the UE is now ready to be sched 
uled on all of the CCs—sometimes on individual CC, and 
Sometimes on all CC at the same time. Said in another way, 
the UE is now ready to be scheduled on the DL and/or the UL 
in all of the cells. There is now thus SI available on multiple 
DLCC or cells that the UE has been configured with. How 
ever, as described above, this required SI is of relevance also 
for UEs operating in single-cell mode, such as for Rel-8 UEs 
that lack the capability for carrier aggregation. It may happen 
that some of the SI that is of relevance for such single-cell 
operation is not valid, not useful, and possibly even harmful 
as it may result in unwanted restrictions to the flexibility of 
carrier aggregation operation, as will be further described 
below. There problem is thus that SI of relevance for single 
cell operation is broadcasted in all cells in order to, e.g., 
provide backwards compatibility, but when a cell should be 
used for carrier aggregation this single-cell SI is not optimal. 
0028 Assuming now the example above, where a UE has 

first been connected to one cell—the primary cell—that 
includes both a configuration of a DL and an UL, and that the 
UE is configured to aggregate one additional DL carrier of a 
secondary cell. Assuming further that SI of relevance to the 
DL carriers is broadcasted in both the primary and the sec 
ondary cell. However, as noted above, the SI broadcasted on 
each of the cells will provide SI of relevance also for single 
carrier operation. Thus, the SI broadcasted in the secondary 
cell will include information about a corresponding UL con 
figuration, including, e.g., UL bandwidth and frequency, 
RACH, PUCCH and PUSCH parameters. Thus, if the UE 
operating with multiple aggregated carriers is required to read 
and follow the SI broadcasted in both the primary and the 
secondary cell, it will result in a situation where the UE by 
necessity also configures all the corresponding parameters for 
single-cell operation. 
0029. In the following example, an RBS is in control of 
three UL and DL carriers in three cells, here denoted UL1/ 
DL1/cell1, UL2/DL2/cell2, and UL3/DL3/cell3. When oper 
ated in single-cell mode, the carriers are coupled Such that 
UL1 is operated together with DL1, UL2 with DL2, and UL3 
with DL3, respectively. Thus, any SI of relevance for ULX/ 
DLX is broadcasted on cellx, as illustrated in FIG. 2c. Note 
that the example does not rule out that ULX is on the same 
frequency as DLX, which is the case for a TDD mode. 
0030. It is assumed that a UE is connected to the cell2 
defined by DL2, i.e., the UE 310 follows known Rel-8 pro 
cedures, reads required SI on DL2, and uses UL2 for UL 
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transmissions (state 304 in signaling diagram of FIG. 3b). 
Furthermore, the eNB320 now wants to configure the UE310 
with two additional DL carriers, since the eNB concludes that 
the UE needs a larger DL bandwidth. The eNB sends a con 
figuration message in 305 including information that the UE 
may additionally use DL1 in cell1 and DL3 in cell3, in addi 
tion to the already existing DL2. However, if the UE now 
reads the required SI broadcasted in cell1 and cell3 as well, 
following existing art, the UE will take also the corresponding 
UL configurations into use, i.e., UL1 and UL3. This was 
clearly not desirable, as the eNB only found reasons to aggre 
gate DL carriers in this case, and not to configure the UE with 
additional UL bandwidth that greatly exceeds the needs of the 
UE. Thus, existing art provides inflexibility, in that SI of 
relevance for single-cell operation may be too restrictive for 
carrier aggregation operation. 
0031. Another example concerns, e.g., the Random 
Access (RA) configuration. Assume now that the UE has been 
configured with two aggregated cells in both UL and DL, say 
UL1/DL1 in cell and, UL2/DL2 in cell2. The SI parameters 
concerning carrier frequency and bandwidth broadcasted on 
both the cells are in this case of relevance. However, both 
cell's SI include RA parameters, offering the UE a possibility 
to perform RA on both of the UL carriers. It may be that the 
eNB wants to constrain the UE to perform RA only on one 
particular of the available ULs. With present art, this is not 
possible, since the UE will read SI comprising RA parameters 
on both cells and thus perform RA on both ULs. 
0032. A further example concerns, e.g., PUCCH control. 

It has recently been agreed that it shall be possible to provide 
all PUCCH control information on one single UL carrier, 
regardless of how many UL and DL carriers that are config 
ured for a UE. In the examples illustrated above, each cell will 
provide independent PUCCH parameters. However, the UE 
should only follow PUCCH parameters broadcasted on one of 
the cells. 
0033 Yet another example concerns timers and constants. 
Each of the aggregated cells may provide independent timer 
and constant values that might be different in value. However, 
the timers and constants may not be relevant per cell, but 
rather per UE. A UE may, e.g., maintain only a single timert1 
that expires when the value T1 is reached, but SI on all the 
cells is offering different values for this T1, and it is unclear 
which one of the values that the UE should apply. 

SUMMARY 

0034. It is therefore an object of some embodiments of the 
present invention to address the above mentioned problems, 
and to provide a flexible solution for how to apply system 
information broadcasted on multiple aggregated cells in a 
wireless communication system Supporting carrier aggrega 
tion. This object and others are achieved by one or more of the 
methods and devices according to the independent claims, 
and by several of the embodiments according to the depen 
dent claims. 
0035. In accordance with a first aspect of embodiments of 
the present invention, a method for a user equipment in a 
wireless communication system Supporting carrier aggrega 
tion is provided. The user equipment is configured to receive 
data from a radio base station in a first cell, and the radio base 
station is configured to broadcast system information com 
prising configuration parameters in the first and a second cell. 
The method comprises receiving configuration information 
for an aggregation of the first and the second cell from the 
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radio base station, as well as information on how to apply the 
system information broadcasted in the second cell from the 
radio base station. 

0036. In accordance with a second aspect of embodiments 
of the present invention, a method for a radio base station in a 
wireless communication system Supporting carrier aggrega 
tion is provided. The radio base station is configured to trans 
mit data to a user equipment in a first cell. The method 
comprises broadcasting system information comprising con 
figuration parameters in the first and in a second cell, and 
transmitting configuration information for an aggregation of 
the first and second cells to the user equipment. It also com 
prises transmitting information on how to apply the system 
information broadcasted in the second cell to the user equip 
ment. 

0037. In accordance with a third aspect of embodiments of 
the present invention, a user equipment configured to be used 
in a wireless communication system Supporting carrier aggre 
gation is provided. The user equipment is also configured to 
receive data from a radio base station in a first cell, and system 
information comprising configuration parameters is broad 
casted in the first and a second cell by the radio base station. 
The user equipment comprises a receiving unit adapted to 
receive configuration information for an aggregation of the 
first and the second cell, and information on how to apply the 
system information broadcasted in the second cell from the 
radio base station. 

0038. In accordance with a fourth aspect of embodiments 
of the present invention, a radio base station configured to be 
used in a wireless communication system supporting carrier 
aggregation, and to transmit data to a user equipment in a first 
cell is provided. The radio base station comprises a broad 
casting unit adapted to broadcast system information com 
prising configuration parameters in the first and in a second 
cell. It also comprises a transmitting unit adapted to transmit 
configuration information for an aggregation of the first and 
second cells, and information on how to apply the system 
information broadcasted in the second cell to the user equip 
ment. 

0039. An advantage of embodiments of the present inven 
tion is that they allow carrier aggregation in a flexible way, 
Such that configuration information that is common to both 
single-cell operation and carrier aggregation operation is read 
and obeyed by all UEs, but where additional parameters and 
rules are provided for UES operating in carrier aggregation 
mode. 

0040 Another advantage of embodiments of the present 
invention is that they provide a lean way of signaling, Such 
that the overhead in signaling can be minimized. 
0041. A further advantage of embodiments of the present 
invention is that it is possible to configure a UE specific, 
asymmetric UL & DL configuration, where each UL and DL 
pair corresponds to Rel-8 backwards compatible cells. 
0042 Still another advantage of embodiments of the 
present invention is that it makes it possible to control, e.g., 
the RACH selection and pooling in carrier aggregation mode, 
such that a UE can be assigned a particular RACH resource, 
even if SI in the multiple aggregated cells provide different 
sets of RACH resources, primarily intended for single-cell 
US 

0043. Other objects, advantages and novel features of the 
invention will become apparent from the following detailed 
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description of the invention when considered in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0044 FIG. 1 illustrates schematically a conventional radio 
access network wherein the present invention may be imple 
mented. 
0045 FIGS. 2a-billustrate schematically carrier aggrega 
tion according to prior art. 
0046 FIG. 2c illustrates schematically example uplink 
and downlink carriers and the corresponding system informa 
tion flow according to prior art. 
0047 FIGS. 3a-b illustrate signaling diagrams for the 
RRC connection reconfiguration procedure according to 
prior art. 
0.048 FIG. 4 is a flowchart of the method in the user 
equipment according to embodiments of the present inven 
tion. 

0049 FIG. 5 is a flowchart of the method in the radio base 
station according to embodiments of the present invention. 
0050 FIGS. 6a-billustrate schematically a block diagram 
of a UE and a UE control unit respectively, according to 
embodiments of the present invention. 
0051 FIGS. 7a-billustrate schematically a block diagram 
of an eNB and a eNB control unit respectively, according to 
embodiments of the present invention. 
0052 FIG. 8 illustrates schematically a block diagram of a 
UE and an eNB according to embodiments of the present 
invention. 

DETAILED DESCRIPTION 

0053. In the following, the invention will be described in 
more detail with reference to certain embodiments and to 
accompanying drawings. For purposes of explanation and not 
limitation, specific details are set forth, Such as particular 
scenarios, and techniques, in order to provide a thorough 
understanding of the present invention. However, it will be 
apparent to one skilled in the art that the present invention 
may be practiced in other embodiments that depart from these 
specific details. 
0054 Moreover, those skilled in the art will appreciate that 
the functions and means explained herein below may be 
implemented using Software functioning in conjunction with 
a programmed microprocessor or general purpose computer, 
and/or using an application specific integrated circuit (ASIC). 
It will also be appreciated that while the current invention is 
primarily described in the form of methods and devices, the 
invention may also be embodied in a computer program prod 
uct as well as in a system comprising a computer processor 
and a memory coupled to the processor, wherein the memory 
is encoded with one or more programs that may perform the 
functions disclosed herein. 

0055. The embodiments of the present invention are 
described herein by way of reference to particular example 
scenarios. In particular embodiments of the invention are 
described in a non-limiting general context in relation to an 
E-UTRAN. It should though be noted that the invention and 
its embodiments may also be applied to other types of radio 
access networks configured to use carrier aggregation. It 
should be noted that the notation and terminology used in the 
description may change and does by no means restrict the 
applicability of embodiments of the present invention. 

May 5, 2011 

0056. In embodiments of the present invention, the prob 
lem that system information (SI) broadcasted in the cells of a 
wireless communication system is not adapted for a UE that 
operates in a carrier aggregation mode, is addressed by a 
solution where a UE, when it is configured by the eNB to 
aggregate two cells, receives information from the eNB on 
how to apply the SI broadcasted in the secondaggregated cell. 
The information may also include configuration parameters 
that override or replace SI parameters broadcasted in the 
second cell. Particular embodiments include: 

0057. A solution based on a dedicated message that 
configures the UE to read system information in a UE 
specific way. 

0.058 A solution where system information parameters 
are provided with dedicated signaling, Such that the 
parameters provided with dedicated signaling overrides 
the parameters read from broadcast system information. 

0059 A solution where system information contains 
multiple set of parameters, where one set is of relevance 
for single cell operation, and a second set is applicable 
for multi-carrier operation, where the second set over 
rides the first set of parameters, if the second set is 
present on the broadcast channel. 

0060 A solution where a UE is requested to not follow 
any of the system information provided on a particular 
DL carrier, and where all the relevant information is 
provided with dedicated signaling. 

0061. A solution where multiple downlink carriers 
carry the same System information parameters, but 
where the UE is instructed, or controlled to follow only 
one of the sets broadcasted on one special carrier. 

0062 According to embodiments of the present invention, 
the eNB is configured to broadcast SI that comprises a set of 
configuration parameters, and to transmit information, to a 
UE operating in carrier aggregation mode, which releases the 
UE of applying at least Some of the parameters in the set of 
configuration parameters that are broadcasted. When a UE 
that is configured to receive data and read SI in a first cell, is 
further configured by the eNB to aggregate the first cell with 
a second cell, the UE is informed by the eNB on how it should 
apply the broadcasted SI in the second cell. The eNB may in 
one embodiment instruct the UE to follow, i.e., read and 
apply, SI from only the first cell. Further embodiments of the 
eNB, may comprise the following embodiments imple 
mented either each one by itself or in combination with other 
embodiments: 

0.063. The information transmitted to the UE operating 
in carrier aggregation mode is broadcasted or received as 
dedicated information; 

0064. The information transmitted to the UE operating 
in carrier aggregation mode comprises configuration 
parameters that override or replace at least Some of the 
SI configuration parameters; 

0065. A basic concept of embodiments of the present 
invention is thus to provide a methodofreading, applying and 
overriding SI configuration parameters of relevance for single 
cell operation, such that an eNB can configure the UE to read 
and apply SI configuration parameters in a UE specific way, 
when it is operating in carrier aggregation mode. 
0.066 Details of embodiments of the present invention are 
illustrated using the aforementioned example, where an eNB 
is in control of three UL and DL carriers in three cells, here 
denoted UL1/DL1/cell1, UL2/DL2/cell2, and UL3/DL3/ 
cell3. The DL carriers provide SI of relevance for each DL & 
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UL pair, such that ULX is configured in the SI provided on 
DLX in cellx. A UE is establishing a connection to the cell 
defined by the SI on a first DL carrier (e.g., cell1 and DL1), 
i.e., after the establishment, the UE is prepared to send and 
receive (i.e., to be scheduled) on UL1 and DL1, respectively. 
The eNB now configures the UE to also use DL2 in cell2. 
typically by sending the dedicated RRCConnectionRecon 
figuration message, comprising configuration information for 
an aggregation of cell1 and cell2 and thus including informa 
tion about the additional DL2 and cell2 that the UE is Sup 
posed to take into use. 
0067. There are two alternative embodiments of the 
present invention, denoted embodiment A and B, which are 
described hereinafter with reference to the example scenario 
described above. According to embodiment A of the present 
invention, the eNB may send a dedicated configuration mes 
sage to the UE, which configures the UE to read and apply SI 
broadcasted in cell1 and cell2 in a UE specific way. The 
dedicated configuration message thus comprises information 
on how to apply SI broadcasted in cell2. 
0068. The dedicated configuration message may be the 
same message as the one used for transmitting configuration 
information for the aggregation of cell and cell2, and may, 
e.g., be the RRC Connection Reconfiguration message. The 
message thus includes configuration parameters of relevance 
for DL2 and cell2, such that the UE, after receiving the 
configuration message, is prepared to receive data also on 
DL2, and information related to the relevance of SI broad 
casted on cell2. The information related to the relevance of SI 
broadcasted on cell2, may in a first alternative embodiment 
comprise an instruction to obey (or apply) some of the param 
eters and related functionality read in the SI broadcasted on 
cell2, and to not obey others. In a second embodiment the 
information may comprise an instruction to the UE to apply or 
not apply SI broadcasted on cell2. In a third embodiment the 
information related to the relevance of SI broadcasted on 
cell2 may comprise configuration parameters that override or 
replace the configuration parameters read in the SI broad 
casted on cell2. The third embodiment may be combined with 
either the first or the second embodiment. 
0069. In one embodiment, even if there is SI available on 
DL2 in cell2, the UE may be instructed not to read and apply 
the SI on DL2 in cell2. Alternatively, the UE may be 
instructed to apply only parts of the SI on DL2, e.g., to not 
apply the parameters that configures the UL2. An advantage 
of this embodiment is that it is possible to configure a UE 
specific, asymmetric UL & DL configuration, where each UL 
and DL pair corresponds to Rel-8 backwards compatible 
cells. 

0070. In another embodiment, the information related to 
the relevance of the SI broadcasted on cell2 comprises infor 
mation related to the RACH configuration. In particular, the 
information may include an instruction to not apply the 
RACH configuration provided in SI on cell2. Alternatively, 
the information may include RACH parameters that override 
the configuration parameters provided in SI on cell2. This 
embodiment makes it possible to control the RACH selection 
and pooling, such that a UE can be assigned a particular 
RACH resource, even if SI in multiple cells provide different 
sets of RACH resources, where the RACH configuration pro 
vided in the SI is primarily intended for single-cell use. 
(0071. According to embodiment B of the present inven 
tion, also explained with reference to the aforementioned 
example, the information on how to apply the SI broadcasted 
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in cell2 is broadcasted together with the SI, instead of trans 
mitted in a dedicated message as in embodiment A. The SI 
broadcasted in cell2 thus comprises configuration parameters 
of relevance for single cell operation, and in addition, the SI 
comprises at least one of: 

0072 Information if all or parts of the SI is valid or not 
valid for a UE operating in carrier aggregation mode. 

0073. A set of configuration parameters that are of rel 
evance for a UE operating in carrier aggregation mode, 
where the set of parameters overrides the corresponding 
parameters being broadcast for single cell operation. 

0.074) Information if a UE operating in carrier aggrega 
tion mode shall obey or not obey all or parts of the SI 
parameters broadcasted in cell2. 

0075. Both embodiment A and B of the present invention 
may be used for adapting, e.g., RACH, PUCCH and/or 
PUSCH parameters in SI to a carrier aggregation situation. 
Other parameters may also be considered such as timers and 
constants. 

0076 FIG. 4 is a flowchart of the method of the UE in a 
wireless communication system supporting carrier aggrega 
tion, according to one embodiment of the present invention. 
The UE is configured to receive data from an RBS in a first 
cell, i.e., the primary cell. In this embodiment the RBS is an 
eNB. The eNB is configured to broadcast SI comprising con 
figuration parameters in both the first primary cell and in a 
second cell. The method illustrated in the flowchart com 
prises the following steps: 

0.077 410: Receive configuration information for an 
aggregation of the first and the second cell from the eNB. 
In this embodiment only two cells are aggregated (one 
primary and one secondary cell) but it is also possible 
that more than two cells are aggregated (one primary and 
several secondary cells). The configuration information 
is typically comprised in an RRCConnectionReconfigu 
ration message, comprising information about the two 
cells that the UE may aggregate. 

0078 420: Receive information on how to apply the SI 
broadcasted in the second cell from the eNB. In the first 
alternative embodiment (also described above) the 
received information comprises an instruction to apply 
only a part of the configuration parameters in the SI 
broadcasted in the second cell, and the method further 
comprises step 430 and 440 below. 

0079 430: Read the SI broadcasted in the second cell. 
0080) 440: Apply the read SI in accordance with the 
received instruction. 

0081. In the second alternative embodiment described 
above, the received information comprises an instruction to 
not apply SI broadcasted in the second cell, which means that 
the UE will not read and apply any SI in that secondary cell. 
I0082 In any of these first and second embodiments, the 
received information may also comprise one or more configu 
ration parameters that replace a corresponding configuration 
parameter in the SI broadcasted in the second cell, according 
to the third embodiment described above. It may, e.g., be a 
configuration parameter that corresponds to a parameter in 
the SI from the second cell that the UE is instructed not to 
apply. 
0083. In one embodiment, denoted embodiment A above, 
the information on how to apply the SI broadcasted in the 
second cell is received in a dedicated message, e.g., in the 
RRCConnectionReconfiguration message which also com 
prises the configuration information as described in 410 
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above. In the alternative embodiment B, the information is 
received in a broadcast message together with the SI broad 
casted in the first or the second cell. 
0084 FIG. 5 is a flowchart of the method of the RBS, in a 
wireless communication system Supporting carrier aggrega 
tion. The RBS is in this embodiment an eNB in an E-UTRAN. 
The eNB is configured to transmit data to a user equipment in 
a first cell. The method illustrated in the flowchart comprises 
the following: 

I0085 510: Broadcast SI comprising configuration 
parameters in the first and in a second cell. The SI broad 
casted in a cell comprises configuration parameters rel 
evant for that cell. 

I0086 520: Transmit configuration information for an 
aggregation of the first and second cells to the UE. The 
configuration information is typically comprised in an 
RRCConnectionReconfiguration message, comprising 
information about the two cells that the UE may aggre 
gate. 

I0087 530: Transmit information on how to apply the 
system information broadcasted in the second cell to the 
user equipment. 

0088. By analogy with the method of the eNB, the trans 
mitted information comprises in the first alternative embodi 
ment an instruction to apply only a part of the configuration 
parameters in the SI broadcasted in the second cell. In the 
second alternative embodiment, the transmitted information 
comprises an instruction to not apply SI broadcasted in the 
second cell, which means that the UE will not read and apply 
any SI in that cell. 
0089. Furthermore, in any of these embodiments, the 
transmitted information may also comprise one or more con 
figuration parameters that replace a corresponding configu 
ration parameter in the SI broadcasted in the second cell, 
according to the third embodiment. It may, e.g., be a configu 
ration parameter that corresponds to a parameter in the SI 
from the second cell that the UE is instructed not to apply. 
0090. In embodiment A, the information on how to apply 
the SI broadcasted in the second cell is transmitted in a dedi 
cated message, e.g., in the RRCConnectionReconfiguration 
message which also comprises the configuration information 
as described in 520 above. In alternative embodiment B, the 
information is transmitted in a broadcast message in one or 
both of the cells together with the SI. 
0091 FIG. 6a is a simplified block diagram of the UE 150 
according to embodiments of the present invention, and dis 
closes an antenna connected to a transceiver unit 61 that 
forwards control information received in the DL to a control 
unit 62. The control unit 62 comprises a SI Unit that controls 
the operation of the UE in accordance with the SI received. It 
also comprises a Further Information Unit that controls the 
operation of a UE in carrier aggregation operation in accor 
dance with the received further information on how to apply 
the SI broadcasted in the second cell. The control unit 62, the 
Further Information Unit and the SI Unit may be imple 
mented as hardware, software or a combination of the two. 
0092 FIG. 6b is a block diagram illustrating the control 
unit 62 as implemented in a combination of hardware and 
Software according to embodiments of the present invention. 
It comprises a processor unit 620, and interface 624 to the 
transceiver units. Furthermore the control unit 62 comprises 
at least one computer program product 621 in the form of a 
non-volatile memory, e.g., an EEPROM, a flash memory and 
a disk drive. The computer program product 621 comprises a 
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computer program, which comprises code means which 
when run on the processor unit 620 causes the processor unit 
620 to perform the steps of the procedures or methods 
described earlier in conjunction with FIG. 4. 
(0093 FIG. 7a is a simplified block diagram of the eNB 
according to embodiments of the present invention, and dis 
closes a transceiver unit 71, connected to an antenna, and 
controlled by a control unit 72 that, among other things, 
controls what control information that is transmitted from the 
transceiver 71. The control unit 72 comprises a SI Unit that 
controls the SI broadcasted. It also comprises a Further Infor 
mation Unit that controls information sent to a UE in carrier 
aggregation operation. The control unit 72, the Further Infor 
mation Unit and the SI Unit may be implemented as hard 
ware, software or a combination of the two. 
0094 FIG. 7b is a block diagram illustrating the control 
unit 72 as implemented in a combination of hardware and 
Software according to embodiments of the present invention. 
It comprises a processor unit 720, and interface 724 to the 
transceiver units. Furthermore the control unit comprises at 
least one computer program product 721 in the form of a 
non-volatile memory, e.g., an EEPROM, a flash memory and 
a disk drive. The computer program product 721 comprises a 
computer program, which comprises code means which 
when run on the processor unit 720 causes the processor unit 
720 to perform the steps of the procedures described earlier in 
conjunction with FIG. 5. 
(0095. The UE 150 and the eNB 110 are also schematically 
illustrated in FIG. 8, according to embodiments of the present 
invention. The UE 150 is configured to be used in a wireless 
communication System Supporting carrier aggregation, and to 
receive data from the eNB 110 in a first cell. The eNB 110 is 
configured to broadcast SI comprising configuration param 
eters in the first and a second cell. The UE comprises a 
receiving unit 151 adapted to receive configuration informa 
tion for an aggregation of the first and the second cell from the 
eNB. The receiving unit 151 is further adapted to receive 
information on how to apply the SI broadcasted in the second 
cell from the eNB. The eNB 110 correspondingly comprises 
a broadcasting unit 111 adapted to broadcast SI comprising 
configuration parameters in the first and in the second cell. It 
also comprises a transmitting unit 112 adapted to transmit 
configuration information for an aggregation of the first and 
second cells, and information on how to apply the system 
information broadcasted in the second cell to the user equip 
ment. 

0096. In the first alternative embodiment the information 
on how to apply the SI broadcasted in the second cell com 
prises an instruction to apply only a part of the configuration 
parameters in the SI broadcasted in the second cell, and the 
UE further comprises a reading unit 152 adapted to read the SI 
broadcasted in the second cell, and an applying unit 153 
adapted to apply the read SI in accordance with the received 
instruction. 

0097. In the second alternative embodiment, the informa 
tion comprises an instruction to not apply SI broadcasted in 
the second cell, which means that no reading and applying 
unit is needed in the UE. In any of these first and second 
embodiments, the information may also comprise one or 
more configuration parameters that replace a corresponding 
configuration parameter in the SI broadcasted in the second 
cell, according to the third embodiment. It may, e.g., be a 
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configuration parameter that corresponds to a parameter in 
the SI from the second cell that the UE is instructed not to 
apply. 
0098. In embodiment A, the information on how to apply 
the SI broadcasted in the second cell is transmitted/received 
in a dedicated message. In alternative embodiment B, the 
information is transmitted/received in a broadcast message 
together with the SI broadcasted in the first or the second 
cells. 
0099. The units 152-153 may be circuits integrated in a 
processing logic including, e.g., a processor, microprocessor, 
an ASIC, or the like or maybe separate units/circuits. It should 
be noted that the embodiments described herein are not lim 
ited to any specific combination of hardware circuitry and 
software. 
0100. The above mentioned and described embodiments 
are only given as examples and should not be limiting to the 
present invention. Although specific terms may be employed 
herein, they are used in a generic and descriptive sense only 
and not for purposes of limitation. 

1. A method for a user equipment in a wireless communi 
cation system Supporting carrier aggregation, wherein the 
user equipment is configured to receive data from a radio base 
station in a first cell and the radio base station is configured to 
broadcast system information comprising configuration 
parameters in the first and a second cell, the method compris 
ing: 

receiving configuration information for an aggregation of 
the first and the second cell from the radio base station; 
and 

receiving information on how to apply the system infor 
mation broadcasted in the second cell from the radio 
base station. 

2. The method of claim 1, wherein the information on how 
to apply the system information comprises an instruction to 
not apply system information broadcasted in the second cell. 

3. The method of claim 1, wherein the information on how 
to apply the system information comprises an instruction to 
apply only a part of the configuration parameters in the sys 
tem information broadcasted in the second cell, the method 
further comprising: 

reading the system information broadcasted in the second 
cell; and 

applying the read system information in accordance with 
the received instruction. 

4. The method of claim 1, wherein the information on how 
to apply the system information comprises a configuration 
parameter replacing a corresponding configuration parameter 
in the system information broadcasted in the second cell. 

5. The method of claim 1, wherein the information on how 
to apply the system information is received in a dedicated 
message. 

6. The method of claim 1, wherein the information on how 
to apply the system information is received in a broadcast 
message together with the system information broadcasted in 
the first or the second cell. 

7. A method for a radio base station in a wireless commu 
nication system supporting carrier aggregation, wherein the 
radio base station is configured to transmit data to a user 
equipment in a first cell, the method comprising: 

broadcasting system information comprising configura 
tion parameters in the first and in a second cell; 

transmitting configuration information for an aggregation 
of the first and second cells to the user equipment; and 
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transmitting information on how to apply the system infor 
mation broadcasted in the second cell to the user equip 
ment. 

8. The method of claim 7, wherein the information on how 
to apply the system information comprises an instruction to 
not apply system information broadcasted in the second cell. 

9. The method of claim 7, wherein the information on how 
to apply the system information comprises an instruction to 
apply only a part of the configuration parameters in the sys 
tem information broadcasted in the second cell. 

10. The method of claim 7, wherein the information on how 
to apply the system information comprises a configuration 
parameter replacing a corresponding configuration parameter 
in the system information broadcasted in the second cell. 

11. The method of claim 7, wherein the information on how 
to apply the system information is transmitted in a dedicated 
message. 

12. The method of claim 7, wherein the information on how 
to apply the system information is broadcasted together with 
the system information broadcasted in one of the first and the 
second cell. 

13. A user equipment configured to be used in a wireless 
communication System Supporting carrier aggregation, and to 
receive data from a radio base station in a first cell, wherein 
system information comprising configuration parameters is 
broadcasted in the first and a second cell by the radio base 
station, the user equipment comprising: 

a receiving unit adapted to receive configuration informa 
tion for an aggregation of the first and the second cell, 
and information on how to apply the system information 
broadcasted in the second cell from the radio base sta 
tion. 

14. The user equipment of claim 13, wherein the informa 
tion on how to apply the system information comprises an 
instruction to not apply system information broadcasted in 
the second cell. 

15. The user equipment of claim 13, wherein the informa 
tion on how to apply the system information comprises an 
instruction to apply only a part of the configuration param 
eters in the system information broadcasted in the second cell, 
the user equipment further comprising: 

a reading unit adapted to read the system information 
broadcasted in the second cell; and 

an applying unit adapted to apply the read system informa 
tion in accordance with the received instruction. 

16. The user equipment of claim 13, wherein the informa 
tion on how to apply the system information comprises a 
configuration parameter replacing a corresponding configu 
ration parameter in the system information broadcasted in the 
second cell. 

17. The user equipment of claim 13, wherein the informa 
tion on how to apply the system information is received in a 
dedicated message. 

18. The user equipment of claim 13, wherein the informa 
tion on how to apply the system information is received in a 
broadcast message together with the system information 
broadcasted in the first or the second cell. 

19. A radio base station configured to be used in a wireless 
communication system Supporting carrier aggregation and to 
transmit data to a user equipment in a first cell, the radio base 
station comprising: 

a broadcasting unit adapted to broadcast system informa 
tion comprising configuration parameters in the first and 
in a second cell; and 
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a transmitting unit adapted to transmit configuration infor 
mation for an aggregation of the first and second cells 
and information on how to apply the system information 
broadcasted in the second cell to the user equipment. 

20. The radio base station of claim 19, wherein the infor 
mation on how to apply the system information comprises an 
instruction to not apply system information broadcasted in 
the second cell. 

21. The radio base station of claim 19, wherein the infor 
mation on how to apply the system information comprises an 
instruction to apply only a part of the configuration param 
eters in the system information broadcasted in the second cell. 
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22. The radio base station of claim 19, wherein the infor 
mation on how to apply the system information comprises a 
configuration parameter replacing a corresponding configu 
ration parameter in the system information broadcasted in the 
second cell. 

23. The radio base station of claim 19, wherein the infor 
mation on how to apply the system information is transmitted 
in a dedicated message. 

24. The radio base station of claim 19, wherein the infor 
mation on how to apply the system information is broadcasted 
together with the system information broadcasted in one of 
the first and the second cell. 
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