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changed zone allocation information is received 1s expired.

The terminal applies the changed zone allocation information
at the beginning of the first MSI of the new MBS configura-

tion message.
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METHOD AND APPARATUS FOR MANAGING
MULTICAST AND BROADCAST SERVICE
RESOURCE

TECHNICAL FIELD

The present invention relates to a method and an apparatus
for managing a multicast and broadcast service (MBS)
resource.

BACKGROUND ART

The MBS 1s a point-to-multipoint transmission scheme for
concurrent transport of data packets from a source to a plu-
rality of destinations. A broadcast service 1s a service where
data packets are transmitted to all users, and a multicast
service 1s a service where data packets are transmitted to users
belonging to a specific group.

For supporting the MBS, a downlink resource1.e., a down-
link frame, 1s divided into a unicast zone and a multicast zone
tor the MBS.

Sub-bands are divided 1nto sub-band logical resource units
(SLRUSs) within one subirame, and each MBS zone and the
unicast zone are allocated by the SLRUs.

In this case, since the terminal should appropriately receive
a corresponding service, 1t 1s required that a base station
transmits information regarding how the zones are distin-
guished, information on a time when the zones are distin-
guished, and information regarding the change of the zones to
a terminal.

DISCLOSURE
Technical Problem

Aspects of the present invention provide a method and an
apparatus for managing an MBS resource for efliciently pro-
viding a terminal with information on distinguished zones of
a downlink resource when supporting an MBS.

Technical Solution

According to an aspect of the present invention, a method
of managing a MBS resource 1n a terminal 1s provided. The
method includes receiving a system configuration descriptor
(SCD) message including zone allocation information of sub-
bands that are divided into a plurality of zones, receiving an
MBS configuration message including configuration infor-
mation for an MBS operation and a lifetime, receiving an

SCD message 1n which the zone allocation information 1s
changed, receiving a new MBS configuration message after
the lifetime of the MBS configuration message at a time when
the changed SCD message 1s recerved expires, and applying
the changed zone allocation information at the beginning of
the first MBS scheduling interval (MSI) of the new MBS
configuration message.
At this time, the plurality of zones may include at least one
zone for at least one MBS zone and a zone for a unicast.
The SCD messages may further include a flag representing
that the plurality of zones include the zone for the unicast.
The SCD message may further include a count that 1s
incremented when a content of the SCD message 1s changed.
The method may further include checking a change of the
zone allocation imnformation based on the count of the SCD
message.
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Receitving the new MBS configuration message may
include receiving the MBS configuration message at a time
that the lifetime 1ndicates.

The zone allocation information icludes a bitmap 1nclud-
ing bits, each having ‘1” when two adjacent sub-bands corre-
spond to different zones.

The MSI may 1nclude a plurality of superirames, and the
SCD message may further include information on a length of
the MSI.

According to another aspect of the present invention, a
method of managing an MBS resource 1n a base station 1s
provided. The method includes transmitting an SCD message
including zone allocation information of sub-bands that are
divided into a plurality of zones to a terminal, periodically
transmitting an MBS configuration message including con-
figuration information for an MBS operation and a lifetime to
a terminal, transmitting another SCD message including
changed zone allocation information when the zone alloca-
tion information 1s changed, and applying the changed zone
allocation information at the beginning of the first MSI of an
MBS configuration message aiter the lifetime at a time when
the zone allocation information 1s changed expires.

At this time, the plurality of zones may include at least one
zone for at least one MBS zone and a zone for a unicast.

The SCD messages may further include a flag representing,
that the plurality of zones include the zone for the unicast.

The SCD message may further include a count that 1s
incremented when a content of the SCD message 1s changed.

The zone allocation imnformation may include a bitmap
including bits, each setting to ‘1° when two adjacent sub-
bands correspond to different zones.

The MSI may 1nclude a plurality of superirames, and the
SCD message may further include information on a length of
the MSI

According to yet another aspect of the present invention, an
apparatus for managing an MBS resource in a terminal 1s
provided. The apparatus includes a recerver and a controller.
The recerver periodically recerves an SCD message including
zone allocation information of sub-bands that are divided into
a plurality of zones, and receives an MBS configuration mes-
sage including configuration information for an MBS opera-
tion and a lifetime. When the zone allocation information of
the SCD message 1s changed, the controller applies the
changed zone allocation information at the beginning of the
first MSI of a next MBS configuration message aiter the
lifetime of an existing MBS configuration message expires.

At this time, the plurality of zones may include at least one
zone for at least one MBS zone and a zone for a unicast

The SCD message may further include a count that 1s
incremented when a content of the SCD message 1s changed,
and the controller may check a change of the zone allocation
information based on the count of the SCD message.

According to a further aspect of the present invention, an
apparatus for managing an MBS resource 1n a base station 1s
provided. The apparatus includes a transmitter and a control-
ler. The transmitter periodically transmits an SCD message
including zone allocation information of sub-bands that are
divided into a plurality of zones, and periodically transmits an
MBS configuration message including configuration infor-
mation for an MBS operation and a lifetime. When the zone
allocation information i1s changed, the controller applies the
changed zone allocation information at the beginning of the
first MSI of a next MBS configuration message aiter the
lifetime of an existing MBS configuration message expires.

At this time, the plurality of zones may include at least one
zone for at least one MBS zone and a zone for a unicast.
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The SCD message further may include a count that 1s
incremented when a content of the SCD message 1s changed.

[l

‘ects

Advantageous E

According to an embodiment of the present ivention, a
base station and a terminal can apply changed sub-band zone
allocation information at an exact time. Further, a terminal
that recetves data through a unicast can synchronize a chang-
ing time of a zone on which the terminal measures a channel

with a changing time of a zone that a base station allocates on
the unicast.

DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a flowchart showing an MBS supporting method
according to an embodiment of the present invention.

FI1G. 2 1s a drawing showing an SCD message according to
an embodiment of the present invention.

FIG. 3 and FIG. 4 are drawings showing one example of
zone allocation of a downlink resource, respectively.

FIG. 5 1s a drawing showing a change of zone allocation of
a downlink resource.

FIG. 6 1s a drawing showing a time at which a changed
SCD message 1s applied.

FIG. 7 1s a block diagram of an MBS resource managing
apparatus of a terminal according to an embodiment of the
present invention.

FIG. 8 15 a block diagram of an MBS resource managing,
apparatus of a base station according to an embodiment of the
present mvention

MODE FOR INVENTION

In the following detailed description, only certain embodi-
ments of the present invention have been shown and
described, simply by way of illustration. As those skilled 1n
the art would realize, the described embodiments may be
modified 1n various different ways, all without departing from
the spirit or scope of the present invention. Accordingly, the
drawings and description are to be regarded as 1llustrative 1n
nature and not restrictive. Like reference numerals designate
like elements throughout the specification.

In the specification, the term terminal may designate a
mobile terminal (MT), a mobile station (MS), a subscriber
station (SS), a portable subscriber station (PSS), an access
terminal (AT), user equipment (UE), and so on, or may
include all or some functions thereof.

Further, the term base station (BS) may designate a node B,
an evolved node B (eNodeB), an access point (AP), a radio
access station (RAS), a base transceiver station (BTS), an
MMR (mobile multihop relay)-BS, and so on, or may include
all or some functions thereof.

FIG. 1 1s a flowchart showing an MBS supporting method
according to an embodiment of the present invention, and
FIG. 2 1s adrawing showing a system configuration descriptor
(SCD) message according to an embodiment of the present
invention.

Referring to FIG. 1, a base station periodically transmits
system configuration information for describing the system
configuration to a terminal (5110). The system configuration
information may be transmitted through an SCD message.

Referring to FIG. 2, the SCD message includes zone allo-
cation bitmap (Zone Allocation-Bit-MAP) representing
zone allocation information of sub-bands, a zone flag ZF
representing whether the last zone 1s used for a unicast or not,
and a configuration change count representing whether a
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4

content of the SCD message 1s changed or not. The configu-
ration change count 1s incremented whenever the content of
the SCD message 1s changed.

Referring to FIG. 1 again, when the terminal wants to
recelve the MBS, the terminal transmits information on MBS
modes supported by the terminal to a base station, and the
base station transmits mformation on MBS modes that 1s
supported by the base station among the MBS modes sup-
ported by the terminal, to the terminal (5120). MBS capabil-
ity 1s exchanged between the base station and the terminal
through this process. The terminal may transmit MBS mode
information through a registration request (REG-REQ) mes-
sage for requesting registration of network entry or network
re-entry. The base station may transmit MBS mode informa-
tion through a registration response (REG-RSP) message to
the REG-REQ message.

Next, the base station transmits a connection establishment
request message for establishing MBS connection to the ter-
minal, and the terminal transmits a response message thereto
to the base station (S130). A dynamic service addition request
(DSA-REQ) message may be used as the connection estab-
lishment request message, and a dynamic service addition
response (DSA-RSP) message may be used as the response
message to the connection establishment request message.
Meanwhile, the MBS connection establishment request may
be 1mitiated by the terminal. In this case, the terminal may
transmit the DSA-REQ message to the base station, and the
base station may transmit the DSA-RSP message to the ter-
minal.

The base station periodically transmits an MBS configu-
ration (MBS-CFG) to the terminal, and the terminal receives
the MBS-CFG message to acquire MBS configuration infor-
mation for receiving the MBS (5140). The terminal acquires
an MBS MAP based on the MBS configuration information
(5150), and recerves the MBS from the base station based on
information of the MBS MAP (5160).

The MBS-CFG message may be transmitted 1n a cycle of
32 superirames, and particularly may be transmitted at a
superirame satistying a condition of Equation 1. The MBS-
CFG message includes, as the MBS configuration informa-

tion, an MBS zone identifier (ID), resource information on an
MBS MAP applied to the MBS Zone 1D, burst size informa-

tion on the MBS MAP, a neighbor MBS Zone ID, and map-
ping information of current MBS ID and flow ID (FID) and
new MBS ID and FID between a serving MBS zone and a
neighbor MBS zone, for each MBS zone. The resource infor-
mation on the MBS MAP may be a resource mndex (MBS
MAP resource index) representing a location and an alloca-
tion s1ze of MBS MAP resources in a sub-band zone allocated
to the MBS zone. The burst size information on the MBS
MAP may be an offset (MBS MAP I, o s.,) used to compute
a burst size of the MBS MAP. The MBS ID 1s an 1dentifier that
1s allocated to the terminal for receiving the MBS. The FID 1s
an 1dentifier allocated to an MBS connection, and 1s used
along with a corresponding MBS ID. The MBS-CFG mes-
sage further includes a lifetime that represents a duration 1n
which the MBS configuration information does not change.
The lifetime indicates when the terminal receives and
decodes the MBS-CFG message, and does not count down.

N modulo 32==31

superframe

The terminal decodes the MBS-CFG message, and
acquires information on the MBS MAP applied to the MBS
zone to which 1t belongs to receive the MBS MAP. The

terminal does not decode the MBS-CFG message again
betore a time that the lifetime of the decoded MBS-CFG
message indicates, and receives and decodes an MBS-CFG

[Equation 1]
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message at the corresponding time. For example, when the
lifetime of the MBS-CFG message 1s ‘m’, the terminal can
decode an MBS-CFG message again at a superirame satisiy-
ing a condition of Equation 2.

N

superframe

Here, N, ., 54me 18 @ superframe number.

FIG. 3 and FIG. 4 are drawings showing one example of
zone allocation of a downlink resource, respectively.

Referring to FIG. 3, sub-bands are divided into zones 1n a
downlink frame, and each sub-band zone i1s allocated to a
corresponding MBS zone (MBS Zone #1 or MBS Zone #2).
When unicast resources are required, the zone including the
last sub-band 1s allocated to the unicast.

For example, it 1s assumed that the sub-bands are divided
into 10 sub-bands, the first to fifth sub-bands are allocated to
the first MBS zone (MBS Zone #1), the sixth to eighth sub-
bands are allocated to the second MBS zone (MBS Zone #2),
and the ninth and tenth sub-bands are allocated to the unicast.
Then, the zone allocation bitmap (Zone_Allocation-Bit-
MAP) may be set to “000010010” as shown 1n F1G. 4. That s,
the total number of bits of the zone allocation bitmap may be
set to the difference between the total number of the sub-
bands and 1. When the 1-th sub-band and the (1+1)-th sub-
band belong to different zones, a corresponding bit may be set
to ‘1’. When the 1-th sub-band and the (1+1)-th sub-band
belong to the same zone, a corresponding bitmay be setto ‘0.

As shown 1n the example of FIG. 3 and FIG. 4, when the
unicast 1s allocated to the zone of the last sub-band, a zone flag
(ZF of FIG. 2) of the SDU message may be set to a value
representing the allocation of the unicast.

Next, an MBS resource managing method according to an
embodiment of the present imnvention will be described with
reference to FIG. 5 and FIG. 6.

FI1G. 5 1s a drawing showing a change of zone allocation of
a downlink resource, and FIG. 6 1s a drawing showing a time
at which a changed SCD message 1s applied.

A base station may change zone allocation of sub-bands 1n

a downlink resource. For example, as shown in FIG. 5, a case
that the first to third sub-bands are allocated to the first MBS

zone (MBS Zone #1), the fourth and fifth sub-bands are
allocated to the second MBS zone (MBS Zone #2), the sixth
and seventh sub-bands are allocated to the third MBS zone
(MBS Zone #3), and the eighth to tenth sub-bands are allo-
cated to the unicast may be changed to a case corresponding
to the example of FIG. 3 and FIG. 4.

Then, the base station updates a content of the SCD mes-
sage, 1.e., the zone allocation bitmap, to change sub-band
zone allocation information, and transmits the updated SCD
message. The base station transmits the SCD message by
incrementing a value of a configuration change count by 1,
thereby representing the update of the SCD message.

The terminal, which has received unicast data or an MBS
based on the existing sub-band zone allocation information,
receives the unicast data or the MBS based on the changed
sub-band zone allocation information at the beginning of the
first MBS Scheduling Interval (MSI), after receiving the
changed SCD message.

The MSI 1s an interval 1n which tratfic 1s scheduled, and
includes successive superirames. An MSI length N, .., repre-
senting the number of superirames consisting of the MSI may
be transmitted through the SCD message. The MSImay begin
at a superirame satistying a condition of Equation 3.

modulo(32x(m+1))==32x(m+1)-1 [Equation 2]

N

superframe

Referring to FIG. 5 and FIG. 6, the first MSI to which the
sub-band zone allocation imnformation of the changed SCD

modulo N; ;o;/==0 [Equation 3]
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6

message 1s applied means the first MSI within a lifetime of a
next MBS-CFG message. That 1s, 1f the lifetime of an MBS-
CFG message does not expire at a time when the terminal
receives the changed SCD message, the terminal receives the
MBS from the base station based on information of an MBS
MAP that 1s acquired by the existing MBS-CFG message. If
the lifetime of the existing MBS-CFG message expires, the
terminal applies the sub-band zone allocation information of
the changed SCD message at the beginning of the first MSI
within the lifetime of a new MBS-CFG message. The termi-
nal receives the MBS based on the sub-band zone allocation
information of the changed SCD message and MBS configu-
ration information of the new MBS-CFG message.

As described above, according to an embodiment of the
present invention, although the SCD message 1s changed, the
terminal can receive the MBS based on the existing MBS
configuration information if the lifetime of the existing MBS-
CFGmessage does not expire, and can receive the MBS based
on the changed SCD message and MBS configuration infor-
mation of the new MBS-CFG message 11 the lifetime expires.
As aresult, the terminal can apply the changed sub-band zone
allocation information at an exact time.

Furthermore, a terminal, which receives data through the
unicast, can measure channel status on the unicast zone based
on the existing sub-band zone allocation information before
the changed SCD message 1s applied, measure the channel
status on the unicast zone based on the changed sub-band
zone allocation information after the changed SCD message
1s applied, and feed back measured channel information to the
base station. Accordingly, a changing time of the zone on
which the terminal measures the channel can be synchronized
with a changing time of the zone that the base station allocates
on the unicast.

Differently from the embodiment of the present invention,
when checking the change of the SCD message through the
configuration change count before the lifetime of the existing
MBS-CFG message expires, the terminal may receive a next
MBS-CFG message without waiting for expiration of the
lifetime and apply the sub-band zone allocation information
of the new SCD message and the MBS configuration infor-
mation of the MBS-CFG message. Then, a delay of a time
when the changed SCD message 1s applied can be minimized.

Next, an MBS resource managing apparatus for performs-
ing an MBS resource managing method according to an
embodiment of the present invention will be described with
reference to FIG. 7 and FIG. 8.

FIG. 7 1s a block diagram of an MBS resource managing,
apparatus of a terminal according to an embodiment of the
present invention, and FIG. 8 1s a block diagram of an MBS
resource managing apparatus of a base station according to an
embodiment of the present invention.

Referring to FIG. 7, an MBS resource managing apparatus
700 of a terminal includes a receiver 710 and a controller 720.

The recerver 710 receives and decodes an MBS-CFG mes-
sage and an SCD message transmitted from a base station.
The controller 720 controls the recewver 710 to decode the
MBS-CFG message that 1s transmitted at a time that a lifetime
of the MBS-CFG message indicates. Further, when checking
a change of a content of the SCD message based on a count of
the SCD message, the controller 720 applies the changed
content of the SCD message at the beginning of the first MSI
alter the lifetime of the MBS-CFG message expires.

Referring to FIG. 8, an MBS resource managing apparatus
800 of a base station includes a controller 810 and a transmiut-
ter 820.

The controller 810 configures an MBS-CFG message and
SCD message to be transmitted to a terminal, and increments
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a system configuration count of the SCD message when sub-
band zone allocation information 1s changed. Further, when a
content of the SCD messaged 1s changed, the controller 810
applies the changed content of the SCD message at the begin-
ning of the first MSI after the lifetime of the MBS-CFG
message expires. The transmitter 820 periodically transmits
the MBS-CFG message and the SCD message.

While this invention has been described 1n connection with
what 1s presently considered to be practical embodiments, 1t 1s
to be understood that the invention 1s not limited to the dis-
closed embodiments, but, on the contrary, 1s intended to cover
various modifications and equivalent arrangements included
within the spinit and scope of the appended claims.

The mvention claimed 1s:

1. A method of managing a multicast and broadcast service
(MBS) resource 1n a terminal, the method comprising:

receiving a system configuration descriptor (SCD) mes-

sage from a base station, the SCD message including
zone allocation information of sub-bands that are
divided 1nto a plurality of zones;

receiving an MBS configuration message from the base

station, the MBS configuration message including con-
figuration mformation for an MBS operation and a life-
time of the configuration information during which the
conflguration mformation remains valid;

subsequently recerving a new SCD message that includes

new zone allocation information different from the zone
allocation imnformation 1n the previously-received SCD
message;

comparing a time at which the new SCD message 1s

received with the lifetime 1n the MBS configuration
message;

upon determining that the receipt time of the new SCD

message 15 within the lifetime, recerving a MBS using
the configuration information; and

upon determining that the receipt time of the new SCD

message 1s aiter the lifetime expires,

receiving a new MBS configuration message including
new configuration mnformation and new lifetime dur-
ing which the new configuration information remains
valid, and

applying the new zone allocation information at the
beginning of a first MBS scheduling interval (MSI)
within the new lifetime, and receiving a MBS using
the new configuration information.

2. The method of claim 1, wherein the plurality of zones
include at least one zone for at least one MBS zone and a zone
for a unicast.

3. The method of claim 1, wherein each of the SCD mes-
sage and the new SCD message further includes a flag repre-
senting that the plurality of zones include a zone for the
unicast.

4. The method of claim 1, wherein the SCD message fur-
ther includes a count that 1s incremented when a content of the
SCD message 1s changed.

5. The method of claim 4, further comprising checking a
change of the zone allocation information based on the count
of the SCD message.

6. The method of claim 1, wherein recerving the new MBS
configuration message includes recerving the new MBS con-
figuration message at a time that the lifetime of the previ-
ously-received MBS configuration message indicates.

7. The method of claim 1, wherein the zone allocation
information includes a bitmap including bits, each of which is
set to ‘1’ when two adjacent sub-bands corresponding to said
cach bit correspond to different zones.
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8. The method of claim 1, wherein

the first MSI 1ncludes a plurality of superirames, and

the new SCD message further includes information on a

length of the first MSI.
9. A method of managing a multicast and broadcast service
(MBS) resource 1n a base station, the method comprising:
transmitting a system configuration descriptor (SCD) mes-
sage to a terminal, the SCD message including zone
allocation information of sub-bands that are divided into
a plurality of zones;

periodically transmitting an MBS configuration message
to a terminal, the MBS configuration message including
configuration information for an MBS operation and a
lifetime of the configuration information;
upon detecting a change of the zone allocation information,
determining whether the lifetime of the configuration
information included in the MBS configuration message
transmitted prior to the detecting time has expired;

upon determining that the lifetime has expired, transmit-
ting another SCD message including the changed zone
allocation information; and

upon determiming that the lifetime has not expired, apply-

ing the changed zone allocation information after the
expiration of the lifetime and until the transmission of a
subsequent MBS configuration message, including
applying the changed zone allocation information at the
beginning of a first MBS scheduling interval (MSI) of a
new lifetime 1indicated 1n the subsequent MBS configu-
ration message.

10. The method of claim 9, wherein the plurality of zones
include at least one zone for at least one MBS zone and a zone
for a unicast.

11. The method of claim 10, wherein each of the SCD
message and the another SCD message further includes a flag
representing that the plurality of zones include the zone for
the unicast.

12. The method of claim 9, wherein the SCD message
turther includes a count that 1s incremented when a content of
the SCD message 1s changed.

13. The method of claim 9, wherein the zone allocation
information includes a bitmap including bits, each of which 1s
set to *1” when two adjacent sub-bands corresponding to said
cach bit correspond to different zones.

14. The method of claim 9, wherein

the first MSI 1ncludes a plurality of superirames, and
the another SCD message further includes information on
a length of the first MSI.

15. An apparatus for managing a multicast and broadcast
service (MBS) resource 1n a terminal, the apparatus compris-
ng:

a recerver configured

to periodically receive a system configuration descriptor
(SCD) message including zone allocation informa-
tion of sub-bands that are divided 1nto a plurality of
zones, and

to receive an MBS configuration message including
configuration information for an MBS operation and a
lifetime during which the configuration information
remains valid; and

a controller configured to, upon detecting that the zone

allocation information of a received SCD message 1s

changed,

compare a time at which the SCD message 1s recetved
with the lifetime 1n the received MBS configuration
message;
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upon determining that the receipt time of the SCD mes-
sage 1s within the lifetime, control the receiver to
recerve a MBS using the configuration information;
and
upon determining that the receipt time of the SCD mes- 4
sage 1s alter the lifetime expires,
control the recerver to recerve a new MBS configura-
tion message including new configuration informa-
tion and new lifetime during which the new con-
figuration information remains valid, and
apply the changed zone allocation information at the
beginning of a first MBS scheduling interval (IMSI)
of the new MBS configuration message.

16. The apparatus of claim 15, wherein the plurality of
zones 1include at least one zone for at least one MBS zone and
a zone for a unicast. 15

17. The apparatus of claim 135, wherein the SCD message
turther includes a count that 1s incremented when a content of
the SCD message 1s changed, and

the controller checks a change of the zone allocation infor-

mation based on the count of the SCD message. 20

18. An apparatus for managing a multicast and broadcast
service (MBS) resource 1n a base station, the apparatus com-
prising:

a transmitter configured

to periodically transmit a system configuration descrip- 25
tor (SCD) message including zone allocation infor-
mation of sub-bands that are divided into a plurality of
zones, and

10
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to periodically transmit an MBS configuration message
including configuration information for an MBS
operation and a lifetime of the configuration informa-
tion; and

a controller configured to, upon detecting a change of zone
allocation,

determine whether the lifetime of the configuration
information included in a MBS configuration mes-
sage transmitted prior to the detecting time has
expired; and

upon determine that the lifetime has not expired, apply
changed zone allocation information after the expira-
tion of the lifetime and until the transmission of a
subsequent MBS configuration message, including
applying the changed zone allocation information at
the beginning of a first MBS scheduling interval
(MSI) of a new lifetime indicated 1n the subsequent
MBS configuration message.

19. The apparatus of claim 18, wherein the plurality of
zones include at least one zone tor at least one MBS zone and
a zone for a unicast.

20. The apparatus of claim 18, wherein the SCD message

further includes a count that 1s incremented when a content of
the SCD message 1s changed.
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