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INFORMATION CHANGE TRANSMISSION
METHOD AND DLEY FOR SINGLE-CELL
MULTICAST SERVICE

TECHNICAL FIELD

The present invention relates to the field of wireless
communications technology. More specifically, the present
invention relates to an information change transmission
method and device for a single-cell multicast service.

BACKGROUND

With the rapid growth of mobile communication and great
progress of technology. the world will move toward a fully
interconnected network society where anyone or anything
can acquire information and share data anytime and any-
where. It is estimated that there will be 50 billion intercon-
nected equipment by 2020, of which only about 10 billion
may be mobile phones and tablet computers. The restare not
machines communicating with human beings but machines
communicating with one another. Therefore. how to design
a system to better support the Internet of Everything is a
subject needing further and intensive study.

IFor better implementation of the Internet of Everything. at
the 3GPP RAN #69 plenary meeting held in September
2015. a new work item was proposed in the Third Genera-
tion Partnership Project (3GPP) Long ‘Term Evolution Proj-
ect (LTE) standard (sce non-patent document: RP-151621
New Work Item: NarrowBand loT (NB-1oT). which may be
referred to as narrowband Internet of Things (NB-loT). In
the description of this projeet, NB 1o is configured to be a
narrow band system that operates on 180 KHz uplink and
downlink. so that terminals in the Internet of Things would
meet the requirements such as low power consumption. long
standby, cost reduction, wide coverage, and others. The first
phase of the NB-loT system has completed basic function
designs, including broadcast notification of system informa-
tion. point-to-point unicast uplink data transmission, and
downlink data reception. Considering multicast require-
ments for software download, terminal system upgrade, and
packet information delivery in the tuture Internet of Things.
it was determined that a new work item was needed to
enhance NB-loT and achieve multicast at the 3GPP RAN
#72 plenary meeting held in June 2016 (see non-patent
document: RP-161324 New work item proposal: Enhance-
ments of NB-loT). It was clearly pointed out that multicast
transmission in the NB-lo'1 system is to be implemented on
the basis of the features of the existing version 13 LTE
SC-PTM.

In an existing LTE system, SC-PTM (single-cell point-
to-multipoint) refers to multicast transmission of a multi-
media broadcast service performed within a single cell. The
feature introduces two logical channels: an SC-MCCH and
an SC-MTCI1, which are multiplexed on a DL.-SCH trans-
mission layer channel. The SC-MCCII (Single-Cell Multi-
cast Control Channel) is a control channel. and information
carried on the channel includes a multicast service type
broadcasted in a current cell, and scheduling and receiving
configurations of the service channel SC-MTCH on which
the multicast service is provided: the SC-MTCII (Single-
Cell Multicast Traflic Channel) is a service channel carrying
specific service content.

A terminal interested in a multicast service first acquires
scheduling and configuration of an SC-MCCIH channel
through the broadcast content on a system information block
SI1320. and then acquires information carried on the control
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channel. It the service the terminal is interested in exists in
a current cell, the terminal establishes. according to sched-
uling and reception configuration of an SC-MTCH corre-
sponding to the service and carried on the SC-MCCH. a
corresponding radio bearer S-MRB (Single Cell Multimedia
Broadcast Multicast Service Point to Multipoint Radio
Bearer). including configuring an RLC (Radio Link Control)
layer, a MAC (Media Access Control) layer. and a physical
layer: then. the tenminal starts receiving service information.

At the same time. the terminal further needs to periodi-
cally monitor whether information on the SC-MCCH chan-
nel changes. so as to obtain updated information on the
SC-MCCII channel in time. A change notification only
occurs during a change period. Ina change period. a network
repeatedly broadcast the same SC-MCCIH information.
Oncea new service starts or ends, corresponding SC-MCCH
information needs to be changed: and the network will
broadcast both a change indication and information indicat-
ing new information of SC-MCCH information transmission
in a next change period. When the next change period
arrives. the network transmits downlink control information
on a physical downlink control channel (PDCCH). and the
PDCCH is scrambled by using an SC-N-RNTI. The DCI
carried in the PDCCH includes 8-bit information, in which
the last bit is set to *1" to indicate that information on the
SC-MCCl1is changed. Afier receiving the indication. a user
needs to acquire, in the same subframe, the PDCCH that
schedules an SC-MCCH transmission. ‘The PDCCH is
scrambled by using the SC-RNTI. where the DCI indicates
information about the SC-MCCII transmission. The user
may receive the changed SC-MCCIH information on a
correspanding  time-frequency  resource according ta the
information.

However, in the NB-loT system, in order to reduce costs,
the system based on a narrowband design does not support
transmitting a change indication and scheduling a new
SC-MCCH information transmission in the same sub{rame.
Therefore. when the SC-PTM feature is introduced for the
NB-loT system, a new change notification mechanism is
needed for the NB-loT system.

In addition. the existing SC-PTM only uses one bit to
indicate an SC-MCCH information change: nevertheless,
the SC-MCCH information change is usually caused by one
or several service information changes. At the same time,
because indicated information is limited, all terminals
receive SC-MCCIH information when receiving the change
indication. [ f'service information of interest to the terminals
is not changed. such reception causes additional power
consumption for these terminals. Considering the design
purpose of NB-lo'T, one should try to avoid unnecessary
power consumption as much as possible.

SUMMARY OF INVENTION

In order to resolve the above technical problems. the
present application provides an information change trans-
mission method and device related to a single-cell multicast
service.

Specifically. according to an aspect of the present inven-
tion, a method executed by user equipment (UE) is provided,
comprising: receiving downlink control information (DCT)
on a second narrow-band physical downlink control channel
(NPDCCH): receiving an information change notification
for a single-cell multicast control channel (SC-MCCH)
according to the information on the second NPDCCIH; and
receiving SC-MCCIT information according to an indication
of DCI on a first NPDCCH. The SC-MCCII information
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change notification is comprised in the DCI carried in the
second NPDCCH or a message indicated by the DCI carried
in the second NPDCCIH.

According to another aspect of the present invention. a
method executed by user equipment (UE) is provided.
comprising: receiving a narrow-band physical downlink
control channel (NPDCCH): and when an intormation
change notification for a single-cell multicast control chan-
nel (SC-MCCH) is received in a field of' a downlink control
information (DCI) on the NPDCCH. receiving SC-MCCH
information according to an indication of the same DCI.

According to another aspect of the present invention, user
equipment (UE) is provided, comprising: a first receiving
unit, conligured to receive downlink control information
(DCT) on a second narrow-band physical downlink control
channel (NPDCCII): a monitoring unit. configured to
receive an information change notification for a single-cell
multicast control channel (SC-MCCIl1) according to the
information on the second NPDCCII: and a second receiv-
ing unit, configured to receive SC-MCCH  information
according to an indication of DCI on a first NPDCCH. The
SC-MCCH information change notification is comprised in
the DCI carried in the second NPDCCI or a message
indicated by the DCI carried in the second NPDCCI1.

According to anotheraspect of the present invention, user
equipment (UE) is provided. comprising: a first receiving
unit, configured to receive a narrow-band physical downlink
control channel (NPDCCH): and a second receiving unit,
configured to receive, when an information change notifi-
cation for a single-cell multicast control channel (SC-
MCCH) is received in downlink control information (DCI)
on the NPDCCH. $C-MCCH information according to an
indication of the DCI.

According to another aspect of the present invention. a
method executed by a base station is provided, comprising:
transmitting downlink control information (DCI) on a sec-
ond narrow-band physical downlink control channel (NPD-
CCH). wherein the DCI or a message indicated by the DCI
comprises an information change notification for a single-
cell multicast control channel (SC-MCCH); and transmitling
DCTon afirst NPDCCH indicate transmission of SC-MCCH
information, and transmitting the SC-MCCH information
according to the indication of the DCI on the first NPDCCH.

According to another aspect of the present invention. a
method executed by a base station is provided, comprising:
transmitting downlink control information (DCI) on a nar-
row-band physical downlink control channel (NPDCCH).
wherein the DCI comprises an information change notifica-
tion for a single-cell multicast control channel (SC-MCCH)
and an indication of transmission of SC-MCCH informa-
tion: and transmitting the SC-MCCH information according
to the indication of the DCI.

According to another aspect of the present invention, a
base station is provided, comprising: a first transmitting unit,

configured to transmitting downlink control information :

(DCT) on a second narrow-band physical downlink control
channel (NPDCCH), wherein the DCI or a message indi-
cated by the DCI comprises an information change notifi-
cation for a single-cell multicast control channel (SC-
MCCH); and a second transmitting unit, configured to

transmit DCI on a first NPDCCH to indicate transmission of

SC-MCCH information, and transmit the SC-MCCH infor-
mation according to the indication of the DCI on the first
NPDCCH.

According to another aspect of the present invention. a
basestation is provided. comprising: a first transmitting unit.
configured to send downlink control information (IDC1) on a
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narrow-band physical downlink control channel (NPD-
CCH). wherein the DCI comprises an information change
notification for a single-cell multicast control channel (SC-
MCCH) and an indication of transmission of SC-MCCH
information: and a second transmitting unit, configured to
send the SC-MCCTHH information according to the indication
of the DCL

BRIEF DESCRIPTION OF DRAWINGS

The above and other features of the present application
will become more apparent through the following detailed
description made in conjunction with the accompanying
drawings. where:

FIG. 1 is a block diagram of user equipment according to
an embodiment of the present application.

FIG. 2 is a block diagram of a base station according to
an embodiment of the present application.

FiG. 3 is a [lowchart of a method executed by UE
according to an embodiment of the present application; and

FIG. 4 is a flowchart of a method executed by a base
station according to an embodiment of the present applica-
tion.

DETAILED DESCRIPTION OF EMBODIMENTS

The following describes the present invention in detail
with reference to the accompanying drawings and specific
embodiments. It should be noted that the present invention
is not limited to the specific embodiments described below.
In addition. for simplicity. detailed description of the known
art not direetly related to the present invention is omitied to
prevent confusion with respect to the understanding of the
present invention.

In the following description. an LTE mobile communica-
tions system and its later evolved versions are used as
exemplary application environments: a base station and a
terminal device that support NB-lo'T" are used as examples to
set forth multiple embodiments of the present invention in
detail. However. it should be noted that the present invention
is not limited to the following embodiments, but is appli-
cable to more other wireless communications systems. such
as a future 5G cellular communications system, and is
applicable to other base stations and terminal devices. such
as base stations and terminal devices supporting ¢eMTC,
MMTC., and so on.

Prior to the specific description. the abbreviations of

several terms mentioned in the present invention are
explained as follows. The abbreviations of the terms
involved in the present invention shall have themeanings set
forth below, unless otherwise indicated.

SC-MTCH (single-cell multicast service channel)

NPDCCH (narrowband physical downlink control chan-
nel)

DCI (downlink control information)

SC-RNTT (single cell radio access network temporary
identifier)

SC-N-RNTI (single cell notification radio access network
temporary identificr)

P-RNTI (paging radio access network temporary identi-
fier)

D11 (direct indication information)

CRC (cyclic redundancy check)

TMGI (temporary mobile group identity)

MBMS (multimedia broadcast multicast service)

I1G. 1 is a block diagram of user equipment (UE) (which
may also be referred to as a terminal hereinafter) according
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to an embodiment of the present application. As shown in
FIG. 1, UE 100 includes a first receiving unit 110, a
monitoring unit 120. and a second receiving unit 130.

In an embodiment, the first receiving unit 110 is config-
ured to receive downlink control information (DCI) on a
second narrow-band physical downlink control channel
(NPDCCH). The monitoring unit 120 is configured to
receive an information change notification for a single-cell
multicast control channel (SC-MCCH) according to the
information on the second NPDCCII. In this embodiment.
the SC-MCCH information change notification is comprised
in a field of the DC1 of the second NPDCCH or a message
indicated by the DCI of the second NPDCCH. The second
receiving unit 130 is configured to receive SC-MCCH
information according to an indication of DCI on a first
NPDCCH.

Optionally. the UE 100 may further receive configuration
information related to an SC-MCCH. The configuration
information includes carrier related information or time
related information for receiving the first NPDCCI. or
carrier related information or time related information for
receiving the second NPDCCEH.

Optionally, when the first NPDCCH and the second
NPDCCIH are on the same carrier, the first NPDCCH and the

sccond NPDCCIH are not within the same subframe. When 2

the first NPDCCH and the second NPDCCIT are on different
carriers. the lirst NPDCCH and the second NPDCCH are
within the same subframe or within dillerent subframes.

Optionally, the SC-MCCH information change notifica-
tion may be included in a direct indication information (IDIT)
message, and the message is in an NPDCCH DCI format and
scrambles a CRC check code by using a single cell radio
access network temporary identifier (SC-RNTI) or a paging
radio network temporary identifier (P-RNTI). In addition,
the SC-MCCH information change notification may further
be included in a paging message, and DCI indicating trans-
mission of the paging message is in an NPDCCH DCI
format and scrambles a CRC check code by using a P-RN'T1.

Optionally. il the second NPDCCH indicates the trans-
mission of the paging message, the paging message is
received according to the indication: and the SC-MCCH
information change notification included in the paging mes-
sage is checked.

Optionally, the SC-MCCH information change notifica-
tion is indicated by one bit or a plurality of bits.

In another embodiment, the first receiving unit 110 may
be configured to receive a narrow-band physical downlink
control channel (NPDCCH). The second receiving unit 130
is configured to receive. when an information change noti-
fication for a single-cell multicast control channel (SC-
MCCH) is received in a field of a downlink control infor-
mation (DCI) on the NPDCCH. SC-MCCH information
according to an indication of the same DCI.

FIG. 2 is a block diagram of a base station (BS) according

to an embodiment of the present application. As shown in 3

FIG. 2, the BS 200 includes a first sending unit 210 and a
second sending unit 220.

In an embodiment, the first sending unit 210 is configured
to send downlink control information (DCI) on a second
narrow-band physical downlink control channel (NPD-
CCH). wherein the DCI or a message indicated by the DCI
includes an information change notification for a single-cell
multicast control channel (SC-MCCH). The second sending
unit 220 is configured to send downlink control information
(DCI) on a first NPDCCH to indicate transmission of
SC-MCCH information. and send SC-MCCH information
according to the indication of the DC1 on the first NPDCCH.
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Optionally. the BS 200 sends configuration information
related 10 an SC-MCCH. wherein the configuration infor-
mation includes carrier related information or time related
information for receiving the first NPDCCIH. or carrier
related information or time related information for receiving
the second NPDCCH.

Optionally. when the first NPDCCH and the second
NPDCCH are on the same carrier, the first NPDCCH and the
second NPDCCH are not within the same subframe. When
the first NPDCCH and the second NPDCCl1 are on diflerent
carriers, the first NPDCCH and the second NPDCCH are
within the same sublrame or within ditferent subframes.

Optionally. the SC-MCCH information change notifica-
tion may be included in a field of a direct indication
information (DI1) message. and the n ge is in an NPD-
CCH DCI format and scrambles a CRC check code by using
a single cell radio access network temporary identifier
(SC-RNTI) or a paging radio network temporary identifier
(P-RNTT).

Optionally. the SC-MCCl information change notifica-
tion may be included in a field of a paging message. and DCI
indicating transmission of the paging message is in an
NPDCCH DCI format and scrambles a CRC check code by
using a P-RNTIL.

Optionally. the BS 200 sends a paging message including
the SC-MCCI information change notification.

Optionally. the SC-MCCH information change notifica-
tion is indicated by one bit or a plurality of bits.

In another embodiment, the first sending unit 210 is
configured to send downlink control information (DCI) on a
narrow-band physical downlink control channel (NPD-
CCII), where the DCI includes an  information change
notification for a single-cell multicast control channel (SC-
MCCIH) and an indication of transmission ol SC-MCCH
information. The second sending unit 220 is configured 1o
send the SC-MCCTH information according to the indication
of the DCL

Several examples of the present invention are described in
detail below.

Example |

A terminal receives configuration information of an SC-
PTM control channel SC-MCCIH, where the configuration
information may be broadcast by using a system message or
may be issued to the terminal by using dedicated signaling.

The configuration information is used to acquire SC-
MCCH information. The configuration information may
include information about a carrier for receiving the SC-
MCCH channel, or a subframe offset for receiving the
SC-MCCH channel, and may be used for receiving a first
NPDCCH described below. In addition. the configuration
information may further include receiving information about
a carder for reception of an SC-MCCH information change
notification. or a subframe oflset the SC-MCCH information
change notification. and may be used for receiving a second
NPDCCH described below.

The SC-MCCH information refers to information/mes-

sages carried on the SC-MCCH channel. Transmission of’

the SC-MCCH information may be indicated by an NPD)-
CCH (referred to herein as the first NPDCCH) inan NB-loT
system. DCl carried on the first NPDCCH indicates in some
ficlds about time-frequency resource and encoding informa-
tion for an SC-MCCTI transmission. and optionally. repeated
The terminal may
receive the SC-MCCH information according to the indica-
tion of the DCI.
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The terminal starts to monitor the second NPDCCH after
first receiving the information/messages transmitted on the
SC-MCCH according to the configuration information.
Upon receiving a change indication of the SC-MCCH infor-
mation according to DCI information carried on the second
NPDCCI. the SC-MCCH information is acquired again
according to the indication of the DCI on the first NPDCCIH.
The process specilically includes:

Scheme one. According to the configuration information,
if the configuration information includes only related infor-
mation of the first NPDCCH. locations at which the first
NPDCCH and the second NPDCCII may appear may be
considered to be the same: and the terminal needs to perform
detection at these locations. The detection process includes:

First, in order to distinguish the first NPDCCH from the
second NPDCCH, a network uses different RNTIs to
scramble CRC check codes of the DCls on the first NPD-
CCH and the seccond NPDCCH. Specifically, the CRC check
code of the DCI on the first NPDCCI1 may be scrambled by
using an existing SC-RNTI or a newly designed RNTI; and
the CRC check code of the DCI on the second NPDCCH
may be scrambled by using an existing SC-N-RNT1 or
P-RNTI or a newly designed RNTI, which is different from
that of the first NPDCCTI.

Based on different RNTls, if the terminal detects that the 2

DCI is scrambled by using the SC-N-RNTTI at a particular
location, it indicates that the second NPDCCH appears at
this time point: and then the terminal reads a change
notification therein and continues detection at a next loca-
tion. If the SC-RNTI is detected, it indicates that the first
NPDCCH appears at this time point; and then the terminal
reads the SC-MCCH transmission information thercin so as
to acquire the SC-MCCl information.

Preferably. the network and the terminal may agree on or
notify one another in advance of a location where the second
NPDCCH may occur. For example, the SC-MCCH is peri-
odically transmitted in a change period. If change informa-
tion occurs, the network will release the change information
at a location of an odd (or even) period of the SC-MCCIH
transmission during a change period. For example. when a
change period includes six SC-MCCH transmission times,
SC-MCCH information transmitted at the six transmission
times is the same when no change occurs. However. during
reception. the terminal selectively performs RNTI detection

only at the first. the third, and the fifth transmission times of

the change period, and determines whether an SC-RNTT or
an SC-N-RN'TT appears at this time. 1{an SC-RNTT appears,
it indicates that the information is not changed. If an
SC-N-RNTT appears, it indicates that the information is

changed: and the SC-MCCH information will be received at s

a next time, for example, at the second, the fourth. and the
sixth transmission times.

Scheme two. The first NPDCCH and the second NPD-
CCII are included in the same common search space. and
may adopt an existing Type2-NPDCCII common scarch
space design or a similar common search space. The com-
mon search space consists of a plurality of subframes and
may include a plurality of NPDCCHs. The terminal needs to
detect different NPDCCHs in the same common search
space. The detection process includes:

First. in order to distinguish the first NPDCCH from the
second NPDCCIH, a network uses diflerent RNTIs to
scramble CRC check codes of the DCls on the first NPD-
CCH and the second NPDCCH. Specifically, the CRC check
code of the DCI on the first NPDCCH may be scrambled by
using an existing SC-RNTI or a newly designed RNTI; and
the CRC check code of the DCI on the second NPDCCH
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may be scrambled by using an existing SC-N-RNTT or
P-RNTT or a newly designed RNTI, which is diflerent from
that of the first NPDCCH.

Starting from a starting location of the common scarch
space, the terminal sequentially searches for NPDCCI s that
may be included in the space, and detects whether DCI
scrambled by using the SC-N-RNTT exists. For example. the
common scarch space includes 10 subframes; the Oth-3rd
subframes refer to a location where a first NPDCCH locates;
the 4th-6th subframes refer to a location where a second
NPDCCH locates: and the 7th-9th subframes refer to a
location where a third NPDCCII locates. The terminal
receives the first to third NPDCCls on the respective and
corresponding subframes and detects whether CRC check
codes of the NPDCCHs are scrambled by using an SC-N-
RNTIL so as to determine whether the second NPDCCH
exists. If so and an information change is indicated. the
terminal searches for DCI scrambled by using an SC-RN'Ti,
i.c., the first NPDCCI, in the same common search space,
thereby acquiring the SC-MCCH information.

Scheme three. If the DCI carrying the change notification
is scrambled by using the P-RNTI. the terminal first acquires
the second NPDCCI.

[f the second NPDCCH indicates transmission of a paging
message, the terminal receives the paging message accord-
ing to the indication, and checks the information change
notification included in the paging message.

If an information change is indicated, the terminal
receives the SC-MCCH transmission information on the first
NPDCCLI, thereby acquiring the SC-MCCH information: or

if no information change is indicated, the terminal does
not need to update the SC-MCCH information.

[fa direct indication information message is carried in the
second NPDCCH (i.c.. the transmission of the paging mes-
sage not indicated), the terminal checks the information
change notification included in the DCI.

If an information change is indicated. the terminal
receives the SC-MCCIT transmission information on the first
NPDCCH. thereby acquiring the SC-MCCH information: or

i no information change is indicated, the terminal does
not need to update the SC-MCCH information.

Scheme four. The configuration information respectively
includes information about a location (e.g., a carrier or a
time) for receiving the first NPDCCH and information about
a location (e.g.. carrier or time) for receiving the second
NPDCCEI. In this case. the terminal first performs reception
at the location of the second NPDCCH. If the terminal
receives DCI indicating a change, the SC-MCCH transmis-
sion information is received on the first NPDCCH, thereby
acquiring the SC-MCCH information. If DCI indicating a
change is not received, it means that the SC-MCCIH infor-
mation is not changed: and the terminal does not need to
receive the SC-MCCH transmission information at the loca-
tion of the first NPDCCH.

Optionally, when the first NPDCCIH channel and the
second NPDCCH channel are on the same carrier. the first
NPDCCH channel and the second NPDCCH channel do not
exist in the same sublrame.

Optionally. when the first NPDCCH channel and the
second NPDCCIH channel are on difterent carriers. the first
NPDCCH channel and the second NPDCCH channel may
exist in the same subframe or may exist in diflerent sub-
frames.

In all the foregoing schemes, optionally, the DCI on the
first NPDCCH may adopt an existing NB-lo'T DCI format:
NPDCCH DCI format N1 or N2 (the definition of which can
be found in TS 36.212): or a newly designed NPDCCH DCI
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format may be used. At the same time. the CRC check code
of the DCI may be scrambled by using an existing SC-RNTI
or a newly designed RNTI.

The SC-MCCH information change notification may be
included in a field of the DCI carried on the second NPD-
CCH. Optionally, the DCI on the second NPDCCH may
adopt the existing NB-lIoT DCI format: NPDCCH DCI
format N1 or N2 (the definition of which can be found in TS
36.212): or a newly designed NPDCCH DCI format may be
used: and the CRC check code of the DCI may be scrambled
by using an existing SC-N-RNTT or a newly designed RNTI
(the RNTI may be the same as or different from the RNTI
on the first NPDCCIH).

Optionally, when the SC-MCCH information change noti-
fication is included in a direct indication information mes-
sage, the message may adopt the existing NB-loT' DCI
format: NPDCCH DCI format NI or N2 (the definition
thereof can be found in TS 36.212): or a newly designed

NPDCCH DCI format may be used At the same time, a CRC 2

check code of the direct indication information message may
be scrambled by using an existing SC-RNTI or a newly
designed RNTI, or by using an existing P-RNTI for paging
or a newly designed RNTI for paging.

Optionally, the SC-MCCII information change notifica-
tion may be included in a paging message, and DCI indi-
cating transmission of the paging message may adopt the
existing NB-IoT DCI format: NPDCCI1 DCI format NI or
N2 (the definition of which can be found in TS 36.212): or
a newly designed NPDCCI1 DCI format may be used: or a
CRC check code of the paging message may be scrambled
by using an existing P-RNTT for paging or a newly designed
RNTT for paging.

Example 2

A terminal receives configuration information of an SC-
’I'M control channel SC-MCCI1, where the configuration
information may be broadcast by using a system message or
may be issued to the terminal by using dedicated signaling.

The configuration information is used to receive SC-
MCCH information. The configuration information may
include information about a carrier for reception of the
SC-MCCH channel. a subframe offset for reception of the
SC-MCCII channel, repeated times of SC-MCCIH transmis-
sions, or the like, and may be used for reception of a first
NPDCCH described below.

‘The SC-MCCH information refers to information/mes-
sage propagating on the SC-MCCIHH channel. Transmission
of the SC-MCCH information is indicated by an NPDCCI1
(referred to herein as the first NPDCCH). DCI carried on the
first NPDCCH indicates in some ficlds about time-frequency
resource and encoding information for an SC-MCCI trans-
mission, as well as repeated times of SC-MCCI1 transmis-

sions, and the like. The terminal may acquire the SC-MCCIH  5:

information according to the indication included in the DCI.
Optionally, the DCI on the first NPDCCH may adopt the
format NPDCCH DCI format: NI or N2, or a newly
designed format; and a CRC check code of the DCI is
scrambled by using an existing SC-RNT1 or a newly
designed RNTI.

The SC-MCCH information change notification may also
be included in a field of the same DCI carried in the first
NPDCCH.

The terminal starts to monitor the first NPDCCH after first
receiving the information/messages transmitted on the SC-
MCCH according to the configuration information.
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[f an SC-MCCH information change indication is
received in the DCI carried on the first NPDCCI1 channel,
indicating that the information changes, the SC-MCCH
information is acquired according to the indication of the
DClon the first NPDCCH. If the change indication indicates
that the information is not changed. the terminal does not
need to receive SC-MCCH information.

Example 3

As described in Example 1 and Example 2, the SC-
MCCII information change notification may be indicated by
one bit. When the bit is set to *17, it indicates that the
SC-MCCH information is changed.

When the bit is set to *0”, it indicates that the SC-MCCH
information is not changed: or when the change notification
does not appear. it may be that the corresponding bit docs
not appear. or the second NPDCCH channel does not appear.
or the terminal may not detect the DCI scrambled by using

the SC-N-RNTT on the second NPDCCH channel. All of

which may indicate that the SC-MCCIHH information is not
changed.

Example 4

As described in Example [ and Example 2, the SC-
MCCI information change notification may be indicated by
a plurality of bits. The terminal first receives a reception
service list broadcast by a cell. The list indicates an MBMS
service supported by the cell: and cach service is character-
ized by its corresponding service information. The service
information may include a TMGI assigned to a particular
MBMS service. and an MBMS session identity used to
characterize the particular MBMS service.

In the service list, the terminal may perform sorting
according to the sequence of each service in the list. or
according to the values of the TMGI. or according to the
values of the MBMS session identity, so as to obtain a
sequence number of cach service.

The plurality of bits included in the SC-MCCH informa-
tion change notification may be used to indicate a sequence
number corresponding to a changed service, thereby indi-
cating the changed service.

A specific indication method may be a value method. For
example. the value indicated by the plurality of bits included
in the SC-MCCH information change notification is 3(011),
indicating that service information of a service with
sequence number 3 in the service list is changed. When the
value is 0(000), it indicates that no service is changed.
Alternatively, the changed service is indicated by a bitmap.
FFor example. eight bits are included in the SC-MCCH
information change notification: and the bits from low to
high correspond to eight types of services with sequence
numbers from 1 10 8 in the service list. If the bit correspond-
ing to sequence number 3 is set to *I°, it indicates that
service information of a service with sequence number 1 is
changed. If'itis set to *0°. it indicates that no change occurs.

When the terminal receives a change notification. the
terminal first determines whether changed service informa-
tion is of interest based on a serial number carried in the
change notification: if so, the terminal continues to receive
SC-MCCH information: if' not. the terminal may ignore the
current change notification without receiving the SC-MCCH
information.

FIG. 3 is a flowchart of a method executed by UE
according to an embodiment of the present application: and
As shown in FIG. 3, a method 300 starts at step S310.
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Step $320: Receive downlink control information (DCI)
on a second narrowband physical downlink control channel
(NPDCCH).

Step $S330: Receive an information change notification for
a single-cell multicast control channel (SC-MCCIH) accord-
ing to the information on the second NPDCCIH. For
example, the SC-MCCIH information change notification is
comprised in the DCI of the second NPDCCIH or a message
indicated by the DCI of the second NPDCCH.

Step S340: Receive SC-MCCH information according 1o
an indication of DCI on a first NPDCCLH.

Finally, the method 300 ends at step S350.

FIG. 4 is a flowchart of a method executed by a base
station according to an embodiment of the present applica-
tion. As shown in FIG. 4. a method 400 starts at step S410.

Step $420: Transmit downlink control information (DCT)
on a second narrow-band physical downlink control channel
(NPDCCH). wherein the DC1 or a message indicated by the
DCI includes an information change notification for a
single-cell multicast control channel (SC-MCCH).

Step $430: Transmit DCI on a first NPDCCI to indicate
transmission of’ SC-MCCI information.

Step $S440: Transmit the SC-MCCH information accord-
ing to the indication of the DCI1 on the first NPDCCIH.

Finally, the method 400 ends at step S450.

The program rumning on the device according to the
present invention may be a program that enables the com-
puter to implement the functions of the embodiments of the
present invention by controlling the central processing unit
(CPU). The program or information processed by the pro-
gram can be stored temporarily in volatile memory (e.g..
random access memory RAM), hard disk drive (HDD).
non-volatile memory (e.g.. flash memory), or other memory
systems.

The program for implementing the functions of the
embodiments of the present invention may be recorded on a
computer-readable recording medium. The corresponding
functions can be achieved by reading programs recorded on
the recording medium and executing them by the computer
system. The so-called “computer system™ may be a com-
puter system embedded in the device, which may include
operating systems or hardware (e.g.. peripherals). The “com-
puter-readable recording medium™ may be a semiconductor
recording medium, an optical recording medium. a magnetic
recording medium, a short-time dynamic memory program.
or any other recording medium readable by a computer.

Various features or functional modules of the device used
in the above embodiments may be implemented or executed
by circuits (e.g.. monolithic or multi-chip integrated cir-
cuits). Circuits designed to execute the functions described
in this description may include general-purpose processors.
digital signal processors (1DSPs). application specific inte-
grated circuits (ASICs), field programmable gate arrays
(I'PGAs) or other programmable logic devices. discrete

gates or transistor logic, or discrete hardware components, :

or any combination of the above. The general-purpose
processor may be a microprocessor, or may be any existing
processor. a controller, a microcontroller. or a state machine.
The circuit may be a digital circuit or an analog circuit.
When new integrated circuit technologies that replace exist-
ing integrated circuits emerge because of the advances in
semiconductor technology, one or more embodiments of the
present invention may also be implemented using these new
integrated circuit technologies.

Furthermore, the present invention is not limited 1o the
embodiments described above. Although various examples
of the described embodiments have been described. the
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present invention is not limited thereto. Fixed or non-mobile
electronic devices installed indoors or outdoors. such as AV
cquipment, kitchen equipment. cleaning equipment, air con-
ditioner. oflice equipment, vending machines, and other
houschold appliances. may be used as terminal devices or
communications devices.

The embodiments of the present invention have been
described in detail above with reference to the accompany-
ing drawings. However, the specific structures are not lim-
ited 10 the above embodiments. and the present invention
also includes any design modifications that do not depart
from the main idea of the present invention. In addition,
various modifications can be made to the present invention
within the scope of the claims. and embodiments resulting
from the appropriate combination of the technical means
disclosed in different embodiments are also included within
the technical scope of the present invention. In addition.
components with the same effect described in the above
embodiments may be replaced with one another.

The invention claimed is:

1. A User Equipment (UE) comprising:

receiving circuitry configured to receive. in more than one
second subframe, a second downlink control informa-
tion (DCI1) format carried on a second narrowband
physical downlink control channel (NPDCCH), after
receiving Single-Cell Multicast Control Channel (SC-
MCCI) information: and

processing circuitry configured to acquire. on the basis of’
a first DCI format carried on a first NPDCCIH and
received in more than one first subframe, another
SC-MCCIH information. in a case that the sccond DCI
format indicates an SC-MCCH information change
notification, wherein

a period of the more than one first subtrame is difterent
from a period of the more than one second subframe,
and

the first DCI format indicates a resource for a transmis-
sion of the another SC-MCCII information.

2. The UE according to claim 1, wherein

the second DCI format includes a field of multiple bits,
and

the SC-MCCIH information change notification is indi-
cated by the field of the multiple bits, one of the
multiple bits indicating that a multimedia broadcast
multicast service (MBBMS) service is changed.

3. A base station comprising:

transmitting circuitry configured 1o transmit Single-Cell
Multicast Control Channel (SC-MCCI1) information:
and

generating circuitry configured to generate a second
downlink control information (DCI) format indicating
an  SC-MCCH information change notification,
wherein

the transmitting circuitry is configured to transmit, in
more than one second subframe. the second DCI format
carricd on a second narrowband physical downlink
control channel (NPDCCL).

the generating circuitry configured 1o generate a first DCI
format indicating a resource for a transmission of
another SC-MCCH information,

the transmitting circuitry is configured to transmit, in
more than one first subframe. the first DCI format
carried on a first NPDDCIH,

a period of the more than one first subframe is different
from a period of the more than one second subframe,
and
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the transmitting circuitry is configured to transmit the
another SC-MCCH information with use ol the
resource indicated by the first DCI format and in
accordance with the second DCI format.

4. The base station according 1o claim 3, wherein

the second DCI format includes a field ol multiple bits,
and

the SC-MCCH inlormation change notification is indi-
cated by the field of the multiple bits. one ol the
multiple bits indicating that a multimedia broadcast
multicast service (MBMS) service is changed.

5. A method performed by a User Equipment (UE)

comprising:

receiving Single-Cell Multicast Control Channel (SC-
MCCH) information:

receiving, in more than one second subframe. a second
downlink control information (DCI) format carried on
a second narrowband physical downlink control chan-
nel (NPDCCH):

acquiring, on the basis ol a first DCI format carried on a
first NPDCCH and received in more than one first
subframe. another SC-MCCI information, in a case
that the second DCI format indicates an SC-MCCH
information change notification, wherein

P
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a period ol the more than one first subframe is ditlerent
Irom a period of the more than one second sublrame,
and

the first DCI format indicates a resource for a transmis-
sion ol the another SC-MCCH information.

6. A method performed by a base station comprising:

transmitting Single-Cell Multicast Control Channel (SC-
MCCI) information;

generating a second downlink control information (DCI)
format indicating an SC-MCCH information change
notification;

transmitting, in more than one second subframe. the
second DCI format carried on a second narrowband
physical downlink control channel (NPDCCH):

generating a first DCI format indicating a resource for a
transmission ol another SC-MCCH information:

transmitting, in more than one first subframe, the first DCI
format carried on a first NPDDCIH; and

transmitting the another SC-MCCH information with use
ol the resource indicated by the first DCI format and in
accordance with the second DCI format. wherein

a period ol the more than one first sublrame is different
from a period of the more than one second subframe.

* * * * *
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