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(57) ABSTRACT

The present disclosure discloses a method and an apparatus
for transmitting an overload message. By detecting, after
determining a latest transmit slot for an overhead message to
be transmitted, whether there is an idle paging slot between a
current slot and the latest transmit slot, the method transmits
the overhead message to be transmitted in the idle paging slot
or in the latest transmit slot, such that, when scheduling
overhead messages, a paging scheduling module of the base
station system not only can meet the requirement of transmit-
ting each overhead message at least once in one overhead
message period as required in CDMA2000 protocol, but also
automatically schedule the next overhead message when
there is an idle slot in the paging channel, thus making the best
use of the idle slots of the paging channel and shortening the
actual transmission period for overhead messages, without
affecting the transmission of other messages in the paging
channel.
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METHOD AND APPARATUS FOR
TRANSMITTING AN OVERHEAD MESSAGE

TECHNICAL FIELD

[0001] The present disclosure relates to the field of Code
Division Multiple Access (CDMA) communication, and in
particular, to a method and an apparatus for transmitting an
overhead message in CDMA 2000 system.

BACKGROUND

[0002] According to CDMA2000 air interfaces technical
specifications, it is necessary for a base station system to
transmit overhead messages to a terminal within a coverage
area continuously in order to notify the terminal the latest
configuration information of the system. Wherein the over-
head messages bear the configuration information of the base
station system, when the configuration information of the
base station system changes, the configuration serial number
in the overhead messages will change correspondingly, to
notify terminals with changes of the configuration informa-
tion of the base station system.

[0003] According to CDMA2000 protocol, after a terminal
receives overhead messages transmitted from the base station
system in origination state, paging response state or idle state,
the terminal enters into an overhead message update sub-
state. Time taken by the terminal in the overhead message
update sub-state and its associated paging response state,
origination response state, memory idle switch-over state or
other states is directly limited by the time spent for collecting
all overhead messages.

[0004] Therefore, at present, it is necessary to increase the
transmission frequency of the overhead messages to reduce
time spent by the terminal for collecting all overhead mes-
sages. However, the paging channel resources are limited, too
much and too fast transmission of overhead messages will
influence transmission of other paging messages inevitably.
For example, ifthe transmission of common paging messages
and extended channel assignment messages is influenced due
to too much and too fast transmission of overhead messages,
the call success ratio of the base station system and the setup
time of the terminal will be affected.

[0005] Generally, within an overhead message period of
1.28 s (16 slots), it is necessary for a base station to transmit
an overhead message such as System Parameters Message
(SPM), Access Parameters Message (APM), CDMA Channel
List Message (CCLM), Extended System Parameters Mes-
sage (ESPM) and Neighbor List Message (NLM) at least
once. According to different services supported by a base
station system, it is also necessary for the transmitted over-
head messages to include some other selectable overhead
messages.

[0006] At present, the process of transmitting an overhead
message according to the overhead message period is as
follows: for example, for transmissions of three overhead
messages OH_A, OH_B and OH_C as shown in FIG. 1, in
one overhead message period, first, it is necessary to deter-
mine a slot interval for transmitting respective overhead mes-
sages, evenly distribute three overhead messages OH_A,
OH_B and OH_C to be transmitted in one overhead message
period. When an overhead message period starts, the base
station system firstly transmit the overhead message OH_A in
the first slot, then obtains the slot for transmitting the over-
head message OH_B by adding the current slot for transmit-
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ting the overhead message OH_A and the determined slot
interval, and transmits OH_B when the transmit slot for the
overhead message OH_B arrives, and meanwhile obtains the
slot for transmitting the overhead message OH_C by adding
the current slot for transmitting the overhead message OH_B
and the determined slot interval, and finally transmits OH_C
when the transmit slot for the overhead message OH_C
arrives. In this way, all overhead messages to be transmitted
are transmitted in one overhead message period. When the
next overhead message period starts, the base station system
repeats the above process.

[0007] Although the method for transmitting an overhead
message described above can meet the requirement of trans-
mitting each overhead message at least once in one overhead
message period, as it is necessary to transmit each overhead
message according to the slots evenly distributed in the over-
head message period, it is impossible to maximally increase
the transmission frequency of overhead messages without
affecting the transmission of common paging messages.

SUMMARY

[0008] Inview ofthe above, the main purpose ofthe present
disclosure is to provide a method and an apparatus for trans-
mitting an overhead message, to maximally increase the
transmission frequency of overhead messages without affect-
ing the transmission of common paging messages.

[0009] In order to achieve the purpose, the technical solu-
tion of the present disclosure is implemented in the following
way:

[0010] the present disclosure provides a method for trans-

mitting an overhead message, the method includes:

[0011] determining a latest transmit slot for the overhead
message to be transmitted;

[0012] detecting whether there is an idle paging slot
between a current slot and the determined latest transmit slot;
[0013] when there is an idle paging slot, then transmitting
the overhead message to be transmitted in the idle paging slot,
otherwise transmitting the overhead message to be transmit-
ted in the determined latest transmit slot.

[0014] In the above solution, the step of determining the
latest transmit slot may include: determining a slot interval
between respective overhead messages required to be trans-
mitted in an overhead message period; obtaining the latest
transmit slot for the overhead message to be transmitted in the
overhead message period according to the current slot and the
determined slot interval

[0015] In the above solution, the current slot may be an
actual transmit slot of the last transmitted overhead message
before the overhead message to be transmitted.

[0016] In the above solution, before determining the latest
transmit slot for the overhead message to be transmitted, the
method may include: when there is no overhead message
transmitted before the overhead message to be transmitted,
then transmitting the overhead message to be transmitted in
the current slot.

[0017] In the above solution, after transmitting the over-
head message to be transmitted, the method may include:
when the overhead message to be transmitted is the last over-
head message to be transmitted in the current overhead mes-
sage period, then determining the latest transmit slot for trans-
mitting the first overhead message to be transmitted in the
next overhead message period according to the actual trans-
mit slot for transmitting the overhead message to be transmit-
ted; when there is an idle paging slot between the actual
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transmit slot of the overhead message to be transmitted and
the determined latest transmit slot, then transmitting the first
overhead message to be transmitted in the next overhead
message period in the idle paging slot; otherwise, transmit-
ting the first overhead message to be transmitted in the next
overhead message period in the determined latest transmit
slot.

[0018] The present disclosure also provides an apparatus
for transmitting an overhead message, the apparatus includes:
a determination unit, a detection unit and a transmission unit,
wherein:

[0019] the determinationunitis configured to determine the
latest transmit slot for the overhead message to be transmit-
ted;

[0020] the detection unit is configured to detect whether
there is an idle paging slot between a current slot and the
determined latest transmit slot, when there is an idle paging
slot, initiating the transmission unit in the idle paging slot,
otherwise, initiating the transmission unit in the latest trans-
mit slot determined by the determination unit;

[0021] the transmission unit is configured to transmit the
overhead message to be transmitted.

[0022] In the above solution, the determination unit may
include a slot interval determination module and a latest slot
determination module, wherein: the slot interval determina-
tion module is configured to determine the slot interval
between respective overhead messages required to be trans-
mitted in an overhead message period; the latest slot deter-
mination module is configured to obtain the latest transmit
slot for the overhead message to be transmitted in the over-
head message period according to the current slot and the slot
interval determined by the slot interval determination mod-
ule.

[0023] Inthe above solution, the detection unit may further
be configured to: detecting whether there is a transmitted
overhead message before the overhead message to be trans-
mitted, when there is a transmitted overhead message, initi-
ating the determination unit, otherwise, initiating the trans-
mission unit in the current slot.

[0024] By detecting, after determining a latest transmit slot
for an overhead message to be transmitted, whether there is an
idle paging slot between a current slot and the latest transmit
slot, the present disclosure transmits the overhead message to
be transmitted in the idle paging slot or in the latest transmit
slot, such that, when scheduling overhead messages, a paging
scheduling module of the base station system can not only
meet the requirement of transmitting each overhead message
at least once in one overhead message period as required in
CDMA2000 protocol, but also automatically schedule the
next overhead message when there is an idle slot in the paging
channel, thus making the best use of the idle slots of the
paging channel and shortening the actual transmission period
for overhead messages, without affecting the transmission of
other messages in the paging channel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 shows a diagram of transmission of an over-
head message according to overhead message periods in the
prior art;

[0026] FIG. 2 shows a flow diagram of a method for trans-
mitting an overhead message according to the present disclo-
sure;
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[0027] FIG. 3 shows a flow diagram for determining the
latest transmit slot in FIG. 2;

[0028] FIG. 4 shows a diagram of a case in which an over-
head message is transmitted according to the method in the
present disclosure;

[0029] FIG. 5 shows a specific implementation flow dia-
gram of transmitting an overhead message according to the
method in the present disclosure;

[0030] FIG. 6 shows a diagram of another case in which an
overhead message is transmitted according to the method in
the present disclosure;

[0031] FIG. 7 shows a constitutional diagram of an appa-
ratus for transmitting an overhead message according to the
present disclosure.

DETAILED DESCRIPTION

[0032] The basic concept of the present disclosure is as
follows: determining a latest transmit slot an overhead mes-
sage to be transmitted; when it is determined that there is an
idle paging slot between the current slot and the determined
latest transmit slot, transmitting the overhead message to be
transmitted in the idle paging slot.

[0033] The specific implementation of the technical solu-
tion of the present disclosure will be described in detail below
with reference to drawings.

[0034] The method for transmitting an overhead message
of the present disclosure may be implemented through a
paging scheduling module of the base station system. As
shown in FIG. 2, the method mainly includes:

[0035] S101: determining a latest transmit slot for an over-
head message to be transmitted;

[0036] S102: determining whether there is an idle paging
slot between the current slot and the determined latest trans-
mit slot;

[0037] S103: when there is an idle paging slot, transmitting
the overhead message to be transmitted in the idle paging slot,
and the current processing flow is terminated;

[0038] S104: when there is not an idle paging slot, trans-
mitting the overhead message to be transmitted in the deter-
mined latest transmit slot.

[0039] Wherein, as shown in FIG. 3, determining the latest
transmit slot specifically has the following steps:

[0040] S201: determining a slotinterval between respective
overhead messages required to be transmitted in an overhead
message period;

[0041] specifically, determining the slot interval between
respective overhead messages required to be transmitted may
be implemented as follows: first, the paging scheduling mod-
ule of the base station system calculates the paging slot length
taken after accumulation of all overhead messages, and then
divides the difference between the overhead message period
and the length by the number of all overhead messages to be
transmitted, and the obtained value is the slot interval
between respective overhead messages.

[0042] S202: determining the latest transmit slot for the
overhead message to be transmitted within the overhead mes-
sage period according to the current slot and the is determined
slot interval.

[0043] Here, the current slot may be the slot determined by
the current system time or the actual transmit slot of the last
transmitted overhead message before the overhead message
to be transmitted.
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[0044] Specifically, according to the method specified in
CDMA2000, the current slot of the paging channel is
obtained through the following formula (I):

Slot=[#/4] mod 2048 o)

wherein t is the current base station system time in frames,
2048 is the maximum paging period specified in CDMA2000,
and Slot is the current slot of the paging channel.

[0045] Here, the latest transmit slot of the overhead mes-
sage may be determined by the sum of the current slot and the
determined slot interval.

[0046] Wherein, inthe method for transmitting an overhead
message, before determining the latest transmit slot for the
overhead message to be transmitted, the method further com-
prises:

[0047] if there is not an overhead message transmitted
before the overhead message to be transmitted, that is, the
overhead message is the first overhead message to be trans-
mitted, the overhead message to be transmitted is transmitted
in the current slot to start the transmission process of over-
head messages. The current slot herein is obtained from the
current system time through formula (1).

[0048] Wherein, after transmitting the overhead messageto
be transmitted, the method may further include:

[0049] if'the overhead message to be transmitted is the last
overhead message to be transmitted within the current over-
head message period, then determining the latest transmit slot
for the first overhead message to be transmitted in the next
overhead message period according to the actual transmit slot
of the overhead message to be transmitted;

[0050] wherein the method for determining the latest trans-
mission period has been described in details above and will
not be described again here.

[0051] If there is an idle paging slot between the actual
transmit slot for the overhead message to be transmitted and
the determined latest transmit slot, then transmitting the first
overhead message to be transmitted in the next overhead
message period in the is idle paging slot; otherwise, transmit-
ting the first overhead message to be transmitted in the next
overhead message period in the determined latest transmit
slot.

[0052] Forexample, overhead messages OH_A, OH_B and
OH_C are to be transmitted in turn in one overhead message
period, according to the method for transmitting an overhead
message in the present disclosure, with reference to FIG. 4, in
the first overhead message period for starting the transmission
of the overhead messages, the first overhead message OH_A
is transmitted in the current slot slot_a; then, determining the
latest transmit slot for the overhead message OH_B is slot_b
according to the current slot slot_a and the determined slot
interval between respective overhead messages, detecting
that there is an idle paging slot slot_1 between the current slot
slot_a and the latest transmit slot slot_b for the overhead
message OH_B, then transmitting the overhead message
OH_B when the slot slot_1 arrives; after transmitting the
overhead message OH_B, obtaining that the latest transmit
slot for the overhead message OH_C is slot_c according to the
slot interval between the actual transmit slot slot_1 for the
overhead message OH_B and the determined slot interval
between respective overhead messages, detecting that there is
anidle paging slot slot_2 between the slotslot_1 and the latest
transmit slot slot_c for the overhead message OH_C, then
transmitting the overhead message OH_C when the slot
slot_2 arrives, in this way, all overhead messages to be trans-
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mitted in the first overhead message period have been trans-
mitted before the overhead message period is terminated,
which increases the transmission frequency of overhead mes-
sages without affecting the transmission of other messages in
the paging channel.

[0053] Later, for overhead messages OH_A, OH_B and
OH_Cto be transmitted in the next overhead message period,
transmission may be started in the slot for transmitting the
overhead message OH_C in the current overhead message
period. For example, for the overhead message OH_A in the
second overhead message period, obtaining that the latest
transmit slot for the overhead message OH_A is slot_al
according to the slot interval between the actual transmit slot
slot_2 for the overhead message OH_C and the determined
slot interval between respective overhead messages, detect-
ing that there is an idle paging slot slot_3 between the slot
slot_2 and the latest transmit slot slot_al for the overhead
message OH_A, then transmitting the overhead message
OH_A of the second overhead message period in the slot
slot_3. The transmission of the subsequent overhead mes-
sages is processed in the same way. In this way, under the is
premise of transmitting each overhead message at least once
in one overhead message period, transmitting overhead mes-
sages by using idle slots on the paging channel not only
effectively utilizes the idle slots on the paging channel, but
also increases the transmission frequency of overhead mes-
sages.

[0054] Another specific implementation for transmitting an
overhead message in the present disclosure will be further
described in detail below with reference to FIG. 5 and FIG. 6.

[0055] As shown in FIG. 6, overhead messages required to
be transmitted in turn by the current base station system
usually comprise five overhead messages, which are SPM,
APM, CCLM, ESPM and NLM, respectively, as shown in
FIG. 5, the process of transmitting the five overhead messages
in turn specifically comprises the following steps:

[0056] S501: first, determining the slot interval between the
five overhead messages to be transmitted;

[0057] from CDMA protocol, one overhead message
period is 1.28 s, i.e. 16 slots, first the slot interval between the
five overhead messages is determined, such that the transmit
slots of the five overhead messages are evenly distributed on
one overhead message period;

[0058] wherein, the slot interval between the five overhead
messages is determined specifically as follows:

A=1.28*PCHrate- SUM(SPM+APM+CCLM+ESPM+
NLM);

B=A4/5;

[0059] wherein PCHrate is the rate of the paging channel,
for example 9600 bps, and 1.28 s is one overhead message
period, these have been specified in CDMA2000 protocol.
SUM(SPM+APM+CCLM+ESPM+NLM) indicates the total
length of the paging slot occupied by the five messages on the
paging channel, A represents a slot length obtained by sub-
tracting the paging channel slot length occupied by the over-
head messages from one overhead message period, B is the
slot interval between two adjacent overhead messages when
the five overhead messages are evenly distributed. Herein, the
finally obtained slot interval B is 3 slots.

[0060] S502: the base station system initiates, and trans-
mits the first overhead message SPM within the current over-
head message period;
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[0061] the order for transmitting the overhead message is as
shown in FIG. 6, transmission is begins from the first over-
head message SPM, the transmission of the overhead mes-
sage SPM is completed in the slot slot_a when the base station
system is started.

[0062] S503: transmitting the second overhead message
APM,;
[0063] after the slot slot_a for transmitting SPM, since the

determined slot interval B is 3 slots, the latest transmit slot for
APM is slot_a+3, by determining that there is not an idle
paging slot between the slot slot_a and the slot slot_a+3, then
APM is transmitted in the latest transmit slot slot_a+3, and
the actual transmit slot slot_a+3 for APM is marked as slot_
bl.

[0064] Here, although slot slot_a+3 has no other paging
messages to be transmitted, i.e. slot slot_a+3 is in idle state,
APM is transmitted in the slot not because the slot is in idle
state, instead, APM has to be transmitted in the slot at the
latest.

[0065] S504: transmitting the third overhead message
CCLM;
[0066] determining thatthe latest transmit slot for CCLM is

the slot slot_b1+3 after the slot slot_b1 for transmitting APM,
detecting each slot between the slot slot_b1 and the latest slot
slot_b1+3 for transmitting CCLM one by one to determine
that each slot has paging messages to be transmitted, i.e. there
is not an idle paging slot, then CCLM is transmitted when the
slot slot_b1+3 arrives, and the actual transmit slot slot_b1+3
for CCLM is marked as slot_c1.

[0067] S505: transmitting the fourth overhead message
ESPM,;
[0068] first, determining that the latest transmit slot for

ESPM is the slot slot_c1+3 after the slot slot_c1. Then,
detecting each slot between the slot slot_c1 and the slot slot_
c1+3 one by one, wherein in the slot slot_c1+2, no message is
required to be transmitted, i.e. the slot slot_c1+2 is an idle
paging slot, then ESPM is transmitted in slot slot_c1+2, and
the actual transmit slot slot_c1+42 for ESPM is marked as
slot_d1.

[0069] S506: transmitting the fifth overhead message
NLM.
[0070] In accordance with the above method, it is deter-

mined that the latest transmit slot for NLM is the slot slot_
d1+3 after the slot slot_d1, and it is detected that the paging
channel has messages to be transmitted in each slot between
the slot slot_d1 and the slot slot_d1+3, i.e. there is not an idle
paging slot, then NLM is transmitted in the slot slot_d1+3,
and the actual transmit slot slot_d1+3 for NLM is marked as
slot_el.

[0071] So far, all overhead messages to be transmitted in
one overhead message period is have been transmitted. ESPM
is transmitted one slot in advance, therefore it takes less than
one overhead message period, i.e. 1.28 s (16 slots), to transmit
all overhead messages to be transmitted, which increases the
transmission frequency of overhead messages.

[0072] S507: transmitting the first overhead message SPM
of the next overhead message period, and then turn to S503.
[0073] Afterthe last overhead message NLLM in the current
overhead message period is transmitted, transmission of the
five overhead messages in the next overhead message period
starts. According to above method, it is determined that the
first overhead message SPM in the next overhead message
period requires to be transmitted in slot slot_el+3, and there
is an idle paging slot slot_el+1 between the slot slot_el and
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the slot slot_e1+3, then the first overhead message SPM inthe
next overhead message period is transmitted in the slot slot_
el+l.

[0074] The overhead messages can be transmitted round by
round through the above method for transmitting an overhead
message, and the actual transmission period of each round of
overhead messages is less than or equal to the overhead mes-
sage period, such that it can be guaranteed that all overhead
messages are transmitted at least once in one overhead mes-
sage period, and the transmission frequency of overhead mes-
sages is increased maximally. In this way, the time taken by
the terminal for collecting all overhead messages is reduced,
without affecting the transmission of other messages on the
paging channel.

[0075] As shown in FIG. 7, the apparatus for transmitting
an overhead message of the present disclosure mainly com-
prises a determination unit 71, a detection unit 72 and a
transmission unit 73, wherein:

[0076] the determination unit 71 is configured to determine
a latest transmit slot for the overhead message to be transmit-
ted;

[0077] the detection unit 72 is configured to detect whether
there is an idle paging slot between the current slot and the
latest transmit slot determined by the determination unit 71, if
there is an idle paging slot, then initiating the transmission
unit 73 in the idle paging slot, otherwise, initiating the trans-
mission unit 73 in the latest transmit slot determined by the
determination unit 71;

[0078] the transmission unit 73 is configured to transmit the
overhead message to be transmitted.

[0079] Wherein, the determination unit 71 may specifically
comprise a slot interval determination module 711 and a latest
slot determination module 712, wherein:

[0080] the slot interval determination module 711 is con-
figured to determine the slot interval between respective over-
head messages required to be transmitted in an overhead
message period;

[0081] the latest slot determination module 712 is config-
ured to obtain the latest transmit slot for the overhead mes-
sage to be transmitted within the overhead message period
according to the current slot and the slot interval determined
by the determination module 711.

[0082] Wherein the detection unit 72 may also be config-
ured to: detect whether there is a transmitted overhead mes-
sage before the overhead message to be transmitted, if there is
a transmitted overhead message, then initiating the determi-
nation unit 71, otherwise, initiating the transmission unit 73
in the current slot.

[0083] Here, the specific process for transmitting an over-
head message through the device for transmitting an overhead
message has been described in details in above description
and will not be described again.

[0084] The above descriptions are merely preferred
embodiments of the present disclosure and are not intended to
limit the protection scope of the present disclosure, any modi-
fications, equivalent replacements or improvements done
within the spirit and principle of the present disclosure should
be included in the protection scope of the present disclosure.

1. A method for transmitting an overhead message, com-
prising:
determining a latest transmit slot for the overhead message
to be transmitted;
detecting whether there is an idle paging slot between a
current slot and the determined latest transmit slot;
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when there is an idle paging slot, then transmitting the
overhead message to be transmitted in the idle paging
slot, otherwise transmitting the overhead message to be
transmitted in the determined latest transmit slot.

2. The method for transmitting an overhead message
according to claim 1, wherein the step of determining the
latest transmit slot comprises:

determining a slot interval between respective overhead

messages required to be transmitted in an overhead mes-
sage period;

obtaining the latest transmit slot for the overhead message

to be transmitted in the overhead message period accord-
ing to the current slot and the determined slot interval.

3. The method for transmitting an overhead message
according to claim 1, wherein the current slot is an actual
transmit slot of the last transmitted overhead message before
the overhead message to be transmitted.

4. The method for transmitting an overhead message
according to claim 1, further comprising: before determining
the latest transmit slot for the overhead message to be trans-
mitted, when there is no overhead message transmitted before
the overhead message to be transmitted, then transmitting the
overhead message to be transmitted in the current slot.

5. The method for transmitting an overhead message
according to claim 1, further comprising: after transmitting
the overhead message to be transmitted, when the overhead
message to be transmitted is the last overhead message to be
transmitted in the current overhead message period, then
determining the latest transmit slot for transmitting the first
overhead message to be transmitted in the next overhead
message period according to the actual transmit slot for the
overhead message to be transmitted;

when there is an idle paging slot between the actual trans-

mit slot of the overhead message to be transmitted and
the determined latest transmit slot, then transmitting the
first overhead message to be transmitted in the next
overhead message period in the idle paging slot;
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otherwise, transmitting the first overhead message to be
transmitted in the next overhead message period in the
determined latest transmit slot.
6. An apparatus for transmitting an overhead message,
comprising: a determination unit, a detection unit and a trans-
mission unit, wherein:
the determination unit is configured to determine a latest
transmit slot for the overhead message to be transmitted;

the detectionunit is configured to detect whether there is an
idle paging slot between a current slot and the deter-
mined latest transmit slot, when there is an idle paging
slot, initiating the transmission unit in the idle paging
slot, otherwise, initiating the transmission unit in the
latest transmit slot determined by the determination unit;

the transmission unit is configured to transmit the overhead
message to be transmitted.

7. The apparatus for transmitting an overhead message
according to claim 6, is wherein the determination unit com-
prises a slot interval determination module and a latest slot
determination module, wherein:

the slot interval determination module is configured to

determine the slot interval between respective overhead
messages required to be transmitted in an overhead mes-
sage period;

the latest slot determination module is configured to obtain

the latest transmit slot for the overhead message to be
transmitted in the overhead message period according to
the current slot and the slot interval determined by the
slot interval determination module.

8. The apparatus for transmitting an overhead message
according to claim 6, wherein the detection unit is further
configured to:

detecting whether there is a transmitted overhead message

before the overhead message to be transmitted, when
there is a transmitted overhead message, initiating the
determination unit, otherwise, initiating the transmis-
sion unit in the current slot.

sk sk sk sk sk
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