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ABSTRACT

An objective 1is to appropriately select a "timing

reference cell”™ and a "Pathloss reference cell" for an Scell

]

in an sTAG. A mobile station UE according to the present

invention includes a second management unit 11B configured to
use a "UL Cell" managed in association with a "DL only Cell”
where to perform a downlink communication only, as a Pcell or

an Scell 1n a pTAG.
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DESCRIPTION

TITLE OF INVENTION: MOBILE STATION

TECHNICAL FIELD

(0001}

The present invention relates to a mobile station.

BACKGROUND ART

[0002]

)

A mobile communication system supporting LTE (Long Term

Evolution)-Advanced can perform CA (Carrier Aggregation) using
a Pcell (Primary Cell) that i1s a serving cell 1in a PCC (Primary
Component Carrier) and an Scell (Secondary Cell) that 1is a
serving cell in an SCC (Secondary Component Carrier).
[0003]

Moreover, radio characteristics (delay characteristic
and attenuation characteristic) differ among cells. For this
reason, when "Inter-band CA" 1s performed 1in the mobile

communication system supporting LTE-Advanced, TA (Timing

Alignment) control suitable for each of cells having different

radio characteristics needs to be performed.

[0004 ]

Specifically, in LTE-Advanced, in the case of performing

"Inter-band CA", a Pcell and Scells are grouped into TAGs
(Timing Advance Groups) each having equilvalent radio

characteristics as illustrated in Fig. 4, and TA control 1s

performed 1n each of the TAGs.

[0005]

Such TA control is called as "Multiple Timing Advances
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(MTA) control"”. Note that the above groups i1nclude two types,
that i1s, a pTAG (primary TAG) that includes a Pcell, and an sTAG
(secondary TAG) that only includes Scells.

[0006]

In the meeting for developing standardization of LTE,

agreements as 1llustrated in Fig. 5 was made for "Pathloss

reference cells" and "timing reference cells" 1in the TAGs.
[0007]

Here, the "timing reference cell"” is a "DL Cell"” to which
1s referred in order to adjust timing 1n a downlink or a clock

in amobile station UE. The "DL Cell"™ here indicates a downlink

cell where to perform a downlink communication.

(0008 ]

Moreover, the "Pathloss reference cell" 1s a "DL Cell™
to which is referred in order to estimate a path loss i1in the

downlink.

[0009]

Specifically, for a Pcell in the pTAG, 1t is defined that

the "timing reference cell” and the "Pathloss reference cell”

are the Pcell, as i1llustrated i1n Fig. 5 and Fig. 6.

(0010]

Moreover, it i1s defined that the "timing reference cell”

for an Scell in the pTAG 1s the Pcell.

(0011 ]

Moreover, it is defined that the "Pathloss reference

cell” for an Scell in the pTAG is the Pcell, or one of "SIB2
linked cells" of the Scell designated by a network.

[0012]
Here, the "SIB2 linked cell” of the Scell 1s a "UL Cell™




CA 02870063 2014-11-04

JNTTD-1112-PCT_application

linked with the Scell by an SIB2. Here, the "UL Cell" i1ndicates

an uplink cell where to perform an upstream communication.

[0013]

Moreover, 1t 1s defined that the "timing reference cell™

for the Scell in an sTAG is one of cells 1n the sTAG selected

by the mobile station UE, as illustrated in Fig. 5 and Fig. 7.
(0014 ]

Here, the network 1s unable to designate the "timing

reference cell" for the Scell in the sTAG.

[0015]

In addition, the "Pathloss reference cell"” for the Scell

1n the sTAG 1s one of "SIB2 linked cells”™ 1n the Scell selected
by the mobille station UE.
[0016]

Here, the network 1s unable to designate the "Pathloss

reference cell"” for the Scell 1n the sTAG.

PRIOR ART DOCUMENT

NON-PATENT DOCUMENT
(0017] Non-patent document 1: 3GPP TS36.300

Non-patent document 2: 3GPP contribution R2-122076

SUMMARY OF THE INVENTION
[0018]

In LTE—-Advanced, 1t 1s possible to 1install a "DL only Cell

(downlink only cell)" configured such that only a downlink

communication can be performed but an uplink communication

cannot be performed.

[0019]

Here, when the "DL only Cell" is assoclated with an Scell
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in an sTAG by an SIB2, there is a possibility that the mobile

station UE may select the "DLonly Cell" as the "timing reference

cell"” and the "Pathloss reference cell" for an Scell.
[0020]
In this case, there is no problem 1f the "DL only Cell™

and the Scell have egquivalent radio characteristics. However,

for example, in the case where the "DL only Cell"”™ and the Scell

P

are cells of different bands, or other similar cases, there 1s

a problem that i1t is not possible to estimate a correct path
loss or timing.

[0021]

Therefore, the present invention was made in view of the

abovementioned problem, and an objective thereof 1s to provide

Jr—

a mobile station capable of appropriately selecting a "timing

reference cell” and a "Pathloss reference cell"” for an Scell
in an sTAG.
(0022]

A first feature according to the present invention 1s

F
"

summarized as a mobile station configured to be capable of

performing carrier aggregation using a primary cell and a
secondary cell, the mobile station provided with: a first
management unit configured to manage a primary timlng
adjustment group that includes the primary cell, and a secondary
timing adjustment group that does not include the primary cell;

and a second management unit configured to manage an uplink cell

where to perform an uplink communication and a downlink cell
where to performa downlink communication while associating the
uplink and downlink cells with each other, in which: the first

management unit is configured to manage each of a timing
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reference cell and a Pathloss reference cell for each of the
primary cell and the secondary cell in the primary timing
adjustment group, as the primary cell or a cell designated by

a network; the first management unit is configured not to allow

the network to designate a timing reference cell and a Pathloss
reference cell for the secondary cell in the secondary timing
adjustment group; and the second management unit is configured

to use the "uplink cell" managed in association with the

"downlink only cell" where to perform the downlink
communication only, as the primary cell or the secondary cell

in the primary timing adjustment group.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

[Fig. 1] Fig. 1 is anentire configuration view of a mobile

communication system according to a first embodiment of the

present invention.

[Fig. 2] Fig. 2 is a function block diagram of a mobile
station according to the first embodiment of the present
invention.

[Fig. 3] Fig. 3 is a flowchart for explaining an operation
of the mobile station according to the first embodiment of the
present invention.

[Fig. 4] Fig. 4 is a view for explalning a conventional

mobile communication system.

[Fig. 5] Fig. 5 is a view for explaining the conventional

mobile communication system.

[Fig. 6] Fig. 6 is a view for explaining the conventional

mobile communication system.
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[Fig. 7] Fig. 7 is a view for explaining the conventional

mobilile communication system.

[Fig. 8] Fig. 8 is a view for explaining the conventional

mobile communication system.

MODE FOR CARRYING OUT THE INVENTION
(0024 ]

(Mobile Communication System according to First Embodiment of

Present Invention)

A mobile communication system according to a first

P

embodiment of the present 1nvention will be described with

reference to Fig. 1 to Fig. 3.

[0025]

The mobile communication system according to the present

embodiment employs LTE-Advanced, and 1s configured to allow CA

to be performed using a Pcell and an Scell.

[00206]

Specifically, the mobile communication system according

to the present embodiment is configured to allow "Inter-band
CA" to be performed.
10027 ]

The mobile communication system according to the present

embodiment 1s provided with a radio base station eNB that

manages a Pcell (f1) and an Scell#l (f2) of a mobile station
UE, as illustrated in Fig. 1.
(0028 ]

Note that, the Pcell is a serving cell 1n a PCC and the

Scell#l is a serving cell in an SCC#l.

[0029]
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The mobile station UE according to the present embodiment

is provided with a first management unit 11A, a second

management unit 11B, a receiver unit 12, and a transmitter unit
13, as illustrated in Fig. 2.
[0030]

The receiver unit 12 is configured to recelve various

kinds of signals from the radio base station eNB, and the

transmitter unit 13 is configured to transmit various kinds ot

signals to the radio base station eNB.

10031}

The first management unit 11A 1s configured to manage a

pTAG that includes a Pcell, and an sTAG that include no Pcell.

10032

Here, the first management unit 11A 1s configured to

determine which Scell is to belong to each of the pTAG and the
sTAG on the basis of an "RRC Connection Reconfiguration (TAG
modification)" or the like received by the receiver unit 12.
[0033]

The second management unit 11B is configured to manage
an "UL Cell" and a "DL Cell" where to perform a downlink

communication, while associating the "UL Cell” with the “DL

cells" on the basis of an SIB2 received by the receiver unit
12.
(0034 ]

Further, the first management unit 11A is configured to

manage a "timing reference cell" and a "Pathloss reference cell”
for a Pcell in the pTAG as the Pcell.

[0035]

Moreover, the first management unit 11A i1s configured to
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manage a "timing reference cell” for an Scell 1n the pTAG as
a Pcell.

(0036}

Moreover, the first management unit 11A is configured to
manage the "Pathloss reference cell” for an Scell 1n the pTAG

as the Pcell or one of "SIB2 1linked cells" for the Scell

designated by a network.

[0037]

Further, the first management unit 11A is configured to
manage the "timing reference cell” for an Scell in the sTAG as
one of the cells in the sTAG selected by the mobile station UE.

[0038]

n addition, the first management unit 11A is configured

to manage the "Pathloss reference cell” for an Scell in the sTAG

as one of "SIB2 linked cells" for the Scell selected by themobile
station UE.

[0039]

In summary, the first management unit 11A is configured
not to allow the network to designate the "timing reference
cell” and the "Pathloss reference cell" for the Scell 1n the
sTAG.

(0040}

Meanwhile, the second management unit 11B is configured
to use the "UL Cell" managed in association with the "DL only
Cell"™ as a Pcell or an Scell i1n the pTAG.

(0041]

As a result, the second management unit 11B does not use

the "DL only Cell™ as an "SIB2 linked cell"” for the Scell 1in

the sTAG.
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(0042 ]

Accordingly, a situation can never occur where the mobile

-1

station UE selects the "DL only Cell"” as the "timing reference

cell”™ and the "Pathloss reference cell" for the Scell in the

sTAG.

10043 ]

Note that, the second management wunit 11B may be

configured to manage a "DL only Cell" and a Pcell or an Scell

in the pTAG while associating them with each other i1n accordance

with an instruction (for example, SIBZ) from the network.

(0044 ]

Alternatively, the second management unit 11B may be

configured to autonomously manage a "DL only Cell" and the Pcell
in the pTAG while associating them with each other.
[0045]

Moreover, the second management unit 11B may bDbe
configured to autonomously manage a "DL only Cell"™ and the Scell
with the largest "Scell Index"” among Scells in the pTAG, while
associating them with each other.

[0046]
Alternatively, the second management unit 11B may be

configured to autonomously manage a "DL only Cell" and an Scell

with the smallest "Scell Index" among Scells in the pTAG, while

associating them with each other.

[0047]

Hereinafter, an operation of the mobille statlon UE
according to the present embodiment will be described with

reference to Fig. 3.

(0048 ]
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As illustrated in Fig. 3, when detecting a "DL only Cell"”
at step $101, the mobile station UE manages the "DL only Cell"

and a Pcell or an Scell in a pTAG while associating them wlth

each other at step S10Z2.

(0049]
As described the above, the mobile communication system

according to the present embodiment can prevent a situation

where a mobile station UE selects a "DL only Cell" as the "timing

reference cell"™ and the "Pathloss reference cell"” for an Scell

in the sTAG, and enables the mobile station UE to appropriately

select the "timing reference cell"” and the "Pathloss reference
cell"” for the Scell 1n the sTAG.

[0050]

The above-described features of the embodiment may also

be expressed as follows.
[0051]

A first feature according to the present embodiment 1s

summarized as a mobile station UE configured to be capable of
performing CA (carrier aggregation) using a Pcell (primary
cell) and an Scell (secondary cell) includes: a first management
unit 11A configured to manage a’_pﬂg"'AG (primary timing adjustment
group) that includes the Pcell, and an sTAG (secondary timing
adjustment group) that does not include the Pcell; and a second
management unit 11B configured to manage an "UL Cell (uplink
cell)" where to perform an uplink communication and a "DL Cell
(downlink cell)" where to perform a downlink communicatlon

while associating the "UP Cell” with the “DL cell”, in which:

the first management unit 11A is configured to manage each ot

a "timing reference cell (timing reference cell)" and a

10
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"Pathloss reference cell (Pathloss reference cell)" for each
of the Pcell and the Scell in the pTAG, as the Pcell or a cell

designated by a network; the first management unit 11A 1s

»n

configured not to allow the network to designate a "timing

reference cell” and a "Pathloss reference cell” for the Scell

in the sTAG; and the second management unit 11B is configured
to use the "UL Cell"” managed in assocliation with a "DL only Cell
(downlink only cell)"” where to perform the downlink

communication only, as the Pcell or the Scell 1n the pTAG.

[0052]

In the first feature according to the present embodiment,

the second management unit 11B may be configured to manage the
"DL. only Cell" and the Pcell or the Scell in the pTAG while
associating them with each other 1n accordance with an
instruction from the network.

[0053]

The above configuration can prevent a situation where the

mobile station UE selects a "DL only Cell" as the "timing

reference cell” and the "Pathloss reference cell"™ for the Scell

in the sTAG, and determines transmission timing in an uplink

by referring to the "DL Cell" having radio characteristics

completely different from those of the "UL Cell"™, or reports

a path loss of the "DL Cell" having a different radio quality,

by using an existing mechanism (SIBZ2) on a network side without

needing the complicated implementation configuration of the

moblle station UE.

[0054 ]

In the first feature according to the present embodiment,

the second management unit 11Bmay be configured to autonomously

11
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manage the "DL only Cell" and the Pcell in the pTAG while

associating them with each other.

[0055]

The above configuration can prevent a situation where the

mobile station UE selects a "DL only Cell"” as the "timing

reference cell”™ and the "Pathloss reference cell"” for the Scell
in the sTAG, and determines transmission timing 1n an uplink
by referring to the "DL Cell"” having radio characteristics
completely different from those of the "UL Cell”, or reports

g
and

a path loss of the "DL Cell"” having a different radio quality,

without needing the complicated implementation configuration

in an radio base station eNB while reducing overhead 1n
signaling.

[0056]

In the first feature according to the present embodiment,

the second management unit 11Bmay be configured to autonomously
manage the "DL only Cell"™ and the Scell with the largest "Scell
Index (identification information)" among the Scells in the
pTAG while associating these cells with each other.

[0057]

The above configuration can prevent a situation where the

1

mobile station UE selects a "DL only Cell" as the "timing

reference cell" and the "Pathloss reference cell"” for the Scell
in the sTAG, and determines transmission timing 1n an uplink

by referring to the "DL Cell"” having radio characteristics

completely different from those of the "UL Cell"”, or reports

a path loss of the "DL Cell" having a different radio quality,

without needing the complicated implementation configuration

in an radio base station eNB while reducing overhead 1in

12
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signaling.
[0058]

In the first feature according to the present embodiment,
the second management unit 11Bmay be configured to autonomously
manage the "DL only Cell” and the Scell with the smallest "Scell
Index" among the Scells in the pTAG while associating these
cells with each other.

[0059]

The above configuration can prevent a situation where the
mobile station UE selects a "DL only Cell” as the "timing
reference cell" and the "Pathloss reference cell"” for the Scell
in the sTAG, and determines transmission timing in an uplink
by referring to the "DL Cell"™ having radio characteristics

completely different from those of the "UL Cell”™, or reports

a path loss of the "DL Cell" having a different radio quality,

without needing the complicated implementation configuration

in an radio base station eNB while reducing overhead 1in
signaling.

[0060]

It should be noted that the foregoing operations of the

mobile station UE and the radio base station eNB may be
implemented by hardware, may be implemented by a software module
executed by a processor, or may be implemented in combination
of the two.

[0001]

The software module may be provided in a storage medium

in any format, such as a RAM (Random Access Memory), a flash

memory, a ROM (Read Only Memory), an EPROM (Erasable

p—

Erasable and

Programmable ROM), an EEPROM (Electronically

13
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Programmable ROM), a register, a hard disk, a removable disk,

or CD-ROM.

[0062]

The storage medium 1s connected to a processor so that

the processor can read and write information from and to the

storage medium. Instead, the storage medium may be 1ntegrated

in a processor. The storage medlium and the processor may be

provided inside an ASIC. Such an ASIC may be provided 1n the

mobile station UE and the radio base station eNB. Otherwilse,

the storage medium and the processor may be provided as discrete

I“

components inside the mobile station UE and the radio base

station eNB.

[0063]

Hereinabove, the present invention has been described

in detail by use of the foregoing embodiments. However, 1t 1s

apparent to those skilled in the art that the present invention

should not be limited to the embodiments described i1n the

specification. The present invention can be 1implemented as an

altered or modified embodiment without departing from the scope

F

of the present invention. Therefore, the description of the

specification is intended for 1llustrative explanation only,

and the scope of the claims should not be limited by the preferred

embodiments set forth herein, but should be given the broadest

interpretation consistent with the description as a whole.

(00064 ]

14
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INDUSTRIAL APPLICABILITY
[0065]

As described the above, the present invention can provide
a mobile station capable of appropriately selecting a "timing
reference cell” and a "Pathloss reference cell" for an Scell

1n an STAG.

EXPLANATION OF THE REFERENCE NUMERALS

[0066]

UE mobile station

eNB radlo base station

11A first management unit

11B second management unit

12 recelver unit

13 transmitter unit

15
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CLAIM

[Claim 1]

A mobile station configured to be capable of performing
carrier aggregation using a primary cell and a secondary cell,
the mobile station comprising:

a first management unit configured to manage a primary
timing adjustment group that includes the primary cell, and a
secondary timing adjustment group that does not include the
primary cell; and

a second management unit configured to manage a downlink
only cell where to perform a downlink communication only, while
associating the downlink only cell with the primary cell or the
secondary cell in the primary timing adjustment group without
an instruction from a network, wherein

the first management unit 1s configured to manage each
of a first timing reference cell and a first Pathloss reference
cell for each of the primary cell and the secondary cell in the
primary timing adjustment group, as the primary cell or a cell
designated by the network, and

the first management unit i1s configured not to allow the
network to designate a second timing reference cell and a second
Pathloss reference cell for the secondary cell in the secondary

timing adjustment group.

16
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