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(57) Abrege(suite)/Abstract(continued):

wherein the paging message Is sent by a Mobile Switching Centre, MSC; and recelving the short message according to the short
message Indication In the paging message. A system transmitting a short message Is also provided, including: a Mobile Switching
Center, MSC, for sending a paging message including a short message indication In response to recelving a short message; and a
Mobile Station, MS, for recelving the paging message, and receiving the short message according to the short message indication
In the paging message.
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Abstract

The embodiments of the present invention provide a method for receiving a short
message, including: receiving, by a group call service subscriber, a paging message
including a short message indication indicating that a short message is to be received,
wherein the paging message is sent by a Mobile Switching Centre, MSC; and receiving
the short message according to the short message indication in the paging message. A
system transmitting a short message is also provided, including: a Mobile Switching
Center, MSC, for sending a paging message including a short message indication in
response to receiving a short message; and a Mobile Station, MS, for receiving the paging
message, and receiving the short message according to the short message indication in the

paging message.
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METHOD AND SYSTEM FOR RECEIVING SHORT
MESSAGE AND METHOD FOR SENDING SHORT
MESSAGE

Field of the Invention

The present invention is related to the field of communications, and more particularly,
to a method and system for receiving a short message, and a method for sending a short

message, also to a Mobile Switching Center (MSC), and a Mobile Station (MS).

Background of the Invention

As a rather economical and flexible dispatching communication system recently
developed, the trunk wireless communication system, heremafter referred to as the
trunking system, is widely used in government agencies, energy source and transportation
units, airports and docks, industrial and mining enterprises, fire and police stations, water
conservancy and military units to meet the demands of various units for

intercommunication.

In the existing trunking system, each group includes information of group 1dentity ID
and a group call area defined as a cluster of cells. The information, however, 1s fixed
information stored in a Home Location Register (HLR) and a Subscriber Identity Module
(SIM) card when a subscriber opens an account, which does not enable mobility

management of group call service subscribers.
Figure 1 illustrates a core network structure of a trunking system.

As shown in Figure 1, an HLR stores information of a subscriber, including
International Mobile Subscriber Identity (IMSI) of the subscriber and an ID list of groups

which the subscriber belongs to (a subscriber can belong to 50 groups at most).

A Gateway Mobile Switching Center (GMSC) 1s connected with the external network

and also connected with an anchor Mobile Switching Center (MSC).

The anchor MSC 1is responsible for managing and maintaining a specific Voice

Group Call Service (VGCS).
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All MSCs, except the anchor MSC, are Relay MSCs when the group call area
exceeds one MSC area and the relation between the anchor MSC and the relay MSCs 1s

one-to-multiple 1n tree shape.

A Visitor Location Register (VLR) stores the IMSI of a subscriber and an ID list of a

group the service subscriber belongs to, which are copied from the HLR when the service

subscriber roams.

A Group Call Register (GCR) includes a group ID and a group call area which are
combined as a group call reference, the GCR connected with the anchor MSC contains a
list of identities of dispatchers, a list of relay MSCs, and a list of cells managed directly by
the Anchor MSC related to the group call reference, and the GCR connected with the relay
MSC contains an anchor MSC address related to the group call reference, and a list of

cells managed by the relay MSC.

Upon receiving a group call initiating request, the anchor MSC 1nquires about the
group attributes from the connected GCR to get the list of identities of dispatchers, the list
of relay MSCs, and the list of cells under the control of the anchor MSC; then the anchor
MSC calls the dispatchers the relay MSCs, and establishes group call channels 1n the cells
under the control of anchor MSC, notifies the service subscribers in the group about the
initiated group call over the Notification Channel (NCH) of each cell and indicates the

group channel for group members to listen on.

Upon receiving the group call request from the anchor MSC, the relay MSC searches
the list of cells from the connected GCR, establishes group call channels 1n these cells, and
notifies, on the NCH, service subscribers in the group that a group call 1s mitiated, and

indicates the group channels for group members to listen on.

When a group call 1s initiated, a group of subscribers 1n a specific area can

simultaneously join the group call and listen to a talker. Only one talker is allowed at the
same time. After the talker terminates talking, any other subscriber can become a talker by
pressing a Push to Talk (PTT) button. During the ongoing call, any subscriber can decide
by himself to leave or join the group call before the call 1s over, and the subscriber
entering the group call area can receive a notification and join the group call in the

midway.
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A talker can occupy the uplink group call channel while listening on the group call

downlink channel; the network can also assign the talker an uplink/downlink dedicated

channel. However, listeners can only listen on the group call downlink channel.

Short message service transfers text information with No.7 signaling network as its
bearer. The contents of a short message are limited within about 70 words, i.e. 140 bytes.
A short message is mainly sent and received by mobile terminals peer to peer, and

between a mobile terminal and a communication network.

A mobile network generally includes voice channels and control channels. Although

it 1s a value added service provided by the GSM digital cellular mobile communication

system like voice transmission and fax, short message service occupies no voice channels,
not only ensuring the speediness of delivery but greatly reducing the cost for

communication.

Figure 2 1s a block diagram illustrating the structure of a trunking system for
delivering short messages in the prior art. A short message is delivered via a wireless
control channel, stored and forwarded by a Service Centre used for Short Message Service
(SC), and the contents of each message are limited within 140 bytes. The plain text
information from the sender i1s stored in the Service Centre used for Short Message
Service (SC), and then forwarded to the destination user terminals, which means that even
if the receiver can not receive information instantly due to mobile offline or other reasons,
the system may save and resend the information later at an appropriate time. This
delivering mode 1s no doubt technically more superior to the wireless pager without

remarkable improvement 1n function.

When a subscriber in a group call receives a short message, the present policy 1s as

follows:

First, the short message including an MSISDN of the destination subscriber 1s sent to
an SC, the SC sends the short message to the MSC where the subscriber is located, and the
MSC pages the subscriber on a Paging Channel (PCH).

Second, since the subscriber is in a group call service, in the group call mode 1.0, the

listeners in a group only listen on the group call downlink channel; the talker in a group



CA 02600977 2007-09-13

call not only listens on the group call downlink channel (the terminal will mute the
downlink channel to avoid hearing its own echo), but also occupies the group call uplink
channel to talk thereon. In the group call mode 1.5, the listener 1n a group call only listens
on the group call downlink channel; the talker in a group call not only listens on the group
call downlink channel (the terminal will mute the downlink channel to avoid hearing its
own echo), but also occupies a dedicated uplink channel to talk thereon. Therefore, the
subscriber in a group call does not listen on PCH and can not receive the paging message.

As a result, the network cannot succeed 1n paging the subscriber.

Third, the MSC center thinks that the subscriber cannot be reached as i1t receives no

response from the subscriber, and thus sends to the SC an error report that the subscriber

can not be reached.

Fourth, the SC reports to the HLR on the error of this short message, and the HLR

records that the delivery failure of the short message to the subscriber 1s caused by the fact

that the subscriber cannot be reached.

Fifth, within the lifecycle of this short message, the SC periodically sends a paging
message to this subscriber until the subscriber leaves the group call and 1s able to receive
the paging message on the PCH. Or, this subscriber initiates location update again, and the
SC will be triggered to send the short message to the subscriber again because there 1s a

record in the HLR indicates that a short message 1s received by the subscriber.

In the prior art mentioned above, the network may also deliver an SMS paging
message on a group call Fast Associated Control Channel (FACCH). However, a
subscriber cannot differentiate ordinary call paging from short message service, thus
cannot make a response. Receive no response from the subscriber, the network still deems

the subscriber as unreachable and thus the handling method 1s the same as that of paging a

subscriber 1n a group call on the PCH.

It can be seen from the prior art that either in the prior art of paging the subscriber on
a PCH or an FACCH, a subscriber 1n a group call cannot receive a short message from the

network, and the subscriber has to leave a group call or initiates location update in order to

receive a end-to-end short message.
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Summary of the Invention

The embodiments of the present invention provide a method and system for receiving
a short message, and a method for sending a short message, so as to solve the problem that

a subscriber in a group call cannot receive a short message from the network in time.

According to an embodiment of the present invention, a method for receiving a short
message includes: receiving, by a group call service subscriber in a group call, a paging
message including a short message indication indicating that a short message 1s to be
received, wherein the paging message is sent by a Mobile Switching Centre, MSC over a
FACCH; and receiving the short message according to the short message indication 1n the

paging message.

Preferably, the method further includes: leaving a group call in response to receiving
the paging message including the short message indication; where the group call service
subscriber receives the short message according to the short message indication in

response to leaving the group call.

Preferably, the process of leaving a group call includes:
leaving the group call actively; or leaving the group call when the group call is

terminated.

Preferably, the method further includes:

sending a channel request over a random channel; and

sending a paging response of the short message over the Standalone Dedicated
Control Channel, SDCCH; where the SDCCH is assigned to the group call service
subscriber according to the channel request; and the group call service subscriber receives

the short message over the SDCCH.

Preferably, if the group call service subscriber actively leaves the group call, the
method further includes: rejoining the group call if the group call keeps ongoing after the

group call service subscriber receives the short message.

Preferably, the process of receiving the short message includes: receiving the short

message at the time of UPLINK FREE in the group cali.
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Preferably, the process of receiving the short message at the time of UPLINK FREE
in the group call includes: sending, by the group call service subscriber, a paging response
over a Fast Associated Control Channel, FACCH, of a group call uplink channel; and

receiving the short message sent by the MSC over a Slow Associated Control Channel,
SACCH, of a group call downlink channel.

Preferably, the process of receiving the short message at the time of UPLINK FREE
in the group call includes: sending, by the group call service subscriber, a paging response

over a group call uplink channel; and receiving the short message sent by the MSC over a
Standalone Dedicated Control Channel, SDCCH.

Preterably, the process of sending a paging response over a group call uplink channel
includes: initiating an uplink access and sending a layer 3 message indicating that the

uplink access is for the paging response.

Preferably, the short message indication 1s 4 bits added into a NOTIFICATION

message on FACCH indicating that the paging message 1s for a short message service.

According to an embodiment of the present invention, a method for sending a short
message includes: receiving, by a MSC, a short message; sending, by the MSC, to a group
call service subscriber in a group call a paging message including a short message
indication indicating that a short message is to be received over a FACCH; and sending the
short message to the group call service subscriber after the group call service subscriber

receives the short message indication.

Preferably, the process of sending the short message includes: sending the short

message at the time of UPLINK FREE in a group call.

According to an embodiment of the present invention, a system for transmitting a
short message includes:

a Mobile Switching Center, MSC, for sending a paging message including a short
message indication in response to receiving a short message, wherein the short message
indication indicates that a short message is to be received, over a FACCH; and a Mobile
Station, MS being in a group call, for receiving the paging message, and receiving the

short message according to the short message indication in the paging message.
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Preferably, the MSC includes a paging message transmission unit, for sending the
paging message over a Fast Associated Control Channel, FACCH; and a short message

indication unit, for adding the short message indication into the paging message.

Preferably, the MS includes:

an identification unit of short message indication, for receiving the paging message
and identifying the short message indication; and

a short message reception unit, for receiving the short message in response to sending

the paging response.

A Mobile Switching Center, MSC, includes:

a short message indication unit, for adding a short message indication into a paging
message, wher € the short message indication indicates that a short message i1s to be
received; and

a paging message transmission unit, for sending a paging message to a group call

service subscriber in a group call over a Fast Associated Control Channel, FACCH.

A Mobile Station, MS, the MS being in a group call and includes: an identification
unit of short message indication, for receiving a paging message including a short message
indication and identifying the short message indication, where the paging message 1s sent
by a Mobile Switching Centre, MSC over a Fast Associated Control Channel, FACCH,
and the short message indication indicates that a short message is to be received; and a
short message reception unit, for receiving the short message in response to sending the

paging response.

Preferably, the MS further includes:

a channel request transmission unit, for initiating a channel request over a random
channel after a group call service subscriber actively leaves a group call; and a paging
response transmission unit, for sending a paging response of the short message according
to the short message indication identified by the identification unit of short message

indication..

Preferably, the MS further includes:
a group call state determination unit, for determining a state of the group call in

response to receiving the short message when the group call service subscriber actively
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leaves the group call; and rejoining the group call if the group call keeps ongoing.

By adopting the technical solution according to the present invention, a subscriber 1n
a group call may receive a short message in time and enjoy a short message service while

enjoying a group call service.

Brief Description of the Drawings

Figure 1 is a block diagram illustrating the structure of the core network 1n a trunking

system in the prior art.

Figure 2 is a block diagram illustrating the structure of a trunking system for

delivering short messages 1n the prior art.

Figure 3 is a schematic flowchart of a method for a group call subscriber to receive a

short message in accordance with an embodiment of the present invention;

Figure 4 is a schematic flowchart, in accordance with an embodiment of the present
invention, illustrating receiving, by a subscriber, a short message after the subscriber

leaves a group call;

Figure 5 is a first schematic flowchart, in accordance with an embodiment of the

present invention, illustrating receiving a short message when the group call uplink is iree.

Figure 6 is a second schematic flowchart, in accordance with another embodiment of
the present invention, illustrating receiving a short message when the group call uplink 1s

free.

Figure 7 is a block diagram illustrating the structure of the system in accordance with

an embodiment of the present invention.

Detailed Description of the Invention

A detailed description is hereinafter given to specific embodiments of the present

invention with reference to the accompanying drawings.
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In accordance with an embodiment of the invention, to solve the problem that a
subscriber in a group call cannot receive a short message, a short message paging message
is sent over the FACCH 1n a group call, and a “short message indication” 1s added so that
a subscriber can identify the reception of the short message paging and thus 1s capable of
receiving the short message while using the group call services. Therefore, a more timely
and effective short message communication is implemented. The short message indication

may be 4 bits added into the NOTIFICATION message on FACCH to indicate that this

paging message is for the short message service.

Figure 3 is a schematic flowchart illustrating the main process of the method for a
group call service subscriber to receive a short message i1n accordance with an

embodiment of the present invention. As shown in Figure 3:

In Block S1: an SC receives a short message and sends it to an MSC to which the

subscriber belongs.

Specifically, an edited short message is sent to the SC, the short message may include
the MSISDN of the destination subscriber, and the SC sends the short message to the MSC

where the subscriber 1s located.

In Block S2, the MSC sends to the subscriber a paging message over the FACCH,

and the paging message may include a short message indication.

The MSC pages the subscriber over the FACCH. The subscriber 1s 1 a group call
service, and in the group call mode 1.0, the listener in a group call only listens on the
group call downlink channel; the talker in a group call not only listens on the group call
downlink channel (the noise will be muted in the downlink direction by the terminal to
prevent its own echo from being heard), but also occupies the group call uplink channel to
talk thereon; in the group call model.5, the listener in a group call only listens on the
group call downlink channel; the talker in a group call not only listens on the group call

downlink channel (the noise will be muted in the downlink direction by the terminal to
prevent its own echo from being heard), but also occupies a dedicated uplink channel to

talk thereon. Therefore, in both mode 1.0 and mode 1.5, the subscriber in a group call does

not listen on the PCH, but can receive its own paging message over the FACCH 1n the
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group call downlink direction. This paging message includes a short message indication,

which indicates that this paging message is short message paging.

The method as above described, sending a paging message with short message
indication over the FACCH is used for the subscriber to receive the short message when
the user is in the group call. And in the conventional process, the subscriber receives the
short message over the PCH when the subscriber is not in the group call. Thus, 1n
consideration of the fact that the subscriber in a group call cannot receive the paging
message sent over the PCH, the solution of paging the subscriber over the FACCH and

that over the PCH can work better in co-operation with each other.

In Block S3, the subscriber receives the paging message, and receives the short

message according to the short message indication.

Upon receiving this paging, the subscriber identifies, according to the short message
indication, that the paging is short message paging and that a short message 1s to be
received, and the subscriber receives the short message according to the short message

indication.

The subscriber may receive the short message in several manners.

For example, in one manner, the subscriber leaves the group call and then receives
the short message. The subscriber may actively leave the group call in proper time and
receive the short message, or the subscriber may receive the short message after this group
call is over. When subscriber actively leaves the group call or this group call 1s over, the
terminal may initiate a channel request over a Random Access Channel (RACH) since the
short message paging is recorded on the subscriber terminal. The subscriber sends a
paging response of the short message on a Standalone Dedicated Control Channel
(SDCCH) which is assigned by the network to the subscriber. Then, the subscriber will
receive the short message over the SDCCH according to a standard short message
point-to-point procedure. If the subscriber actively leaves this group call, 1n response to
receiving the short message, the subscriber may also determine whether this group call 1s
terminated, and may rejoin this group call over the NCH 1if the call group of the group call

service where the subscriber belongs to 1s not yet terminated.

10
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Figure 4 is a schematic flowchart illustrating the manner described in the above
example. As shown in Figure 4, in response to actively leaving the group call, the
subscriber initiates a channel request over the RACH, sends a paging response of the short
message over the SDCCH which is assigned by the network to the subscriber, and receives
the short message over the SDCCH according to a standard short message point-to-point
procedure. In response to receiving such a short message, 1f the call group of the group

call service where the subscriber belongs to still exists, the subscriber return this group

call over the NCH.

For example, in another manner, if the uplink is free (UPLINK FREE) in a group call,
a subscriber terminal initiates an uplink access, but informs the network by layer 3
message interaction that a short message can be received. The network will assign this
subscriber to receive the short message over the SDCCH, and the short message 1s
received over the SDCCH according to a standard short message point-to-point procedure.
After the short message has been received, the network assigns the subscriber terminal

back to the group channel.

Figure 5 is a schematic flowchart illustrating the above example. As can be seen from
Figure 5, if the uplink is free (UPLINK FREE) in a group call, the subscriber terminal
initiates an uplink access, but the layer 3 message indicates that the access 1s for a short
message service response. The network dispatches this subscriber to receive the short
message over the SDCCH, and the short message is received over the SDCCH according

to a standard short message point-to-point procedure.

For example, in yet another manner, a subscriber can make a reception in the case of
UPLINK FREE in a group call. In this case, there is no talker in the group call for the time

being. The subscriber receiving a short message paging message may occupy the FACCH
of the group call uplink channel to respond to the short message paging. The SC will send
a short message to the MSC where the subscriber belongs to. The MSC sends this short

message to the subscriber over the group call downlink Slow Associated Control Channel

(SACCH).

Figure 6 is a schematic flowchart illustrating the above example. As can be seen from

Figure 6, if the uplink is free (UPLINK FREE), the subscriber sends a paging response to

11
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the MSC over the FACCH of the group call uplink channel and the MSC sends the short
message to the subscriber over the SACCH of the group call downlink channel.

Figure 7 is a block diagram illustrating the structure of a system for a group call
subscriber to receive a short message in accordance with an embodiment of the present
invention. As shown in Figure 7, the system mainly includes: an SC, a Short Message
Service-Gateway Mobile Switching Centre (SMS-GMSC), a MSC and a Mobile Station
(MS). The SC receives the short message sent from the MS, and forwards it to the short
message gateway. The short message gateway forwards the short message to the MSC,

and the MSC sends the short message to the destination address.

According to an embodiment of the present invention, the MSC includes:

a paging message transmission unit, for sending a paging message to the subscriber;
and

a short message indication unit, for adding a short message indication into the paging

message.

According to an embodiment of the present invention, the MS includes:

an identification unit of short message indication, for receiving the paging message
and 1dentifying the short message indication; and

a short message reception unit, for receiving the short message according to the short

message indication.

According to the present invention, the MS further includes:

a channel request transmission unit, for initiating a channel request over a random
channel after a subscriber actively leaves a group call; and

a paging response transmission unit for sending a paging response of the short
message according to the short message indication from the identification unit of short

message indication.

The MS may further include a group call state determination unit, for determining a
state of the group call in response to receiving the short message after the subscriber

actively leaves the group call. If the group call is not yet terminated, the subscriber rejoins

the group call.

12
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With the aforesaid technique, a subscriber in a group call can receive a short message
in time. And a subscriber can also enjoy a short message service while enjoying a group

call service.

Obviously, those skilled in the art may make numerous changes and variations on the
solution of this invention without departing from the spirit and scope thereof. Accordingly,
it is intended that this invention includes the changes and variations in case that such
changes and variations come within the scope as set forth in the appended claims and the

equivalent techniques thereof.

13
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CLAIMS

What 1s claimed 1s:

1. A method for receiving a short message, comprising:

receiving, by a group call service subscriber in a group call, a paging message
including a short message indication indicating that a short message is to be received,
wherein the paging message is sent by a Mobile Switching Centre, MSC over a Fast

Associated Control Channel, FACCH; and

receiving the short message according to the short message indication in the paging

message.

2. The method of claim 1, further comprising:
leaving a group call in response to receiving the paging message including the short
message indication; wherein the group call service subscriber receives the short message

according to the short message indication in response to leaving the group call.

3. The method of claim 2, wherein the process of leaving a group call comprises:
leaving the group call actively; or

leaving the group call when the group call is terminated.

4. The method of claim 2, further comprising:

sending a channel request over a random channel; and

sending a paging response of the short message over a Standalone Dedicated Control
Channel, SDCCH; wherein the SDCCH is assigned to the group call service subscriber
according to the channel request; and

the group call service subscriber receives the short message over the SDCCH.

5. The method of claim 3 or 4, further comprising:

if the group call service subscriber actively leaves the group call, rejoining the group
call if the group call keeps ongoing after the group call service subscriber receives the

short message.

6. The method of claim 1, wherein the process of receiving the short message
COmprises:

receiving the short message at the time of UPLINK FREE in the group call.

14
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7. The method of claim 6, wherein the process of receiving the short message at the

time of UPLINK FREE in the group call comprises:

sending, by the group call service subscriber, a paging response over a Fast
Associated Control Channel, FACCH, of a group call uplink channel; and

receiving the short message sent by the MSC over a Slow Associated Control
Channel, SACCH, of a group call downlink channel. '

8. The method of claim 6, wherein the process of receiving the short message at the
time of UPLINK FREE in the group call comprises:

sending, by the group call service subscriber, a paging response over a group call
uplink channel; and

receiving the short message sent by the MSC over a Standalone Dedicated Control
Channel, SDCCH.

9. The method of claim 8, wherein the process of sending a paging response over a
group call uplink channel comprises:
initiating an uplink access and sending a layer 3 message indicating that the uplink

access 1s for the paging response.

10. The method of claim 1, wherein the short message indication is 4 bits added into
a NOTIFICATION message on FACCH indicating that the paging message 1s for a short

message service.

11. A method for sending a short message, comprising;:

receiving, by a Mobile Switching Centre, MSC, a short message;

sending, by the MSC, to a group call service subscriber in a group call a paging
message including a short message indication indicating that a short message is to be
received over a Fast Associated Control Channel, FACCH; and

sending the short message to the group call service subscriber after the group call

service subscriber receives the short message indication.

12. The method of claim 11, wherein the process of sending the short message
COMPIISES:

sending the short message at the time of UPLINK FREE in a group call.

15
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13. A system for transmitting a short message, comprising:

a Mobile Switching Center, MSC, for sending a paging message including a short
message indication in response to receiving a short message, wherein the short message
indication indicates that a short message 1s to be received, over a Fast Associated Control
Channel, FACCH; and

a Mobile Station, MS, being in a group call for recetving the paging message, and
receiving the short message according to the short message indication in the paging

message.

14. The system of claim 13, wherein the MSC comprises:
a paging message transmission unit, for sending the paging message over a Fast
Associated Control Channel, FACCH; and

a short message indication unit, for adding the short message indication into the

paging message.

15. The system of claim 13 or 14, wherein the MS comprises:

an identification unit of short message indication, for receiving the paging message
and 1dentifying the short message indication; and

a short message reception unit, for receiving the short message in response to sending

the paging response.

16. A Mobile Switching Center, MSC, comprising:

a short message indication unit, for adding a short message indication into a paging
message, wherein the short message indication indicates that a short message is to be
received; and

a paging message transmission unit, for sending a paging message to a group call

service subscriber in a group call over a Fast Associated Control Channel, FACCH.

17. A Mobile Station, MS, the MS being in a group call and comprising:

an identification unit of short message indication, for receiving a paging message
including a short message indication and identifying the short message indication, wherein
the paging message is sent by a Mobile Switching Centre, MSC over a Fast Associated
Control Channel, FACCH, and the short message indication indicates that a short message
1S 10 be received;

a short message reception unit, for receiving the short message in response to sending

16



CA 02600977 2012-01-24

the paging response.

18. The MS of claim 17, further comprising:
a channel request transmission unit, for initiating a channel request over a random
channel after a group call service subscriber actively leaves a group call;
5 a paging response transmission unit, for sending a paging response of the short
message according to the short message indication identified by the identification unit of

short message indication..

19. The MS of claim 18, further comprising;:
a group call state determination unit, for determining a state of the group call n
10  response to receiving the short message when the group call service subscriber actively
leaves the group call; and

rejoining the group call if the group call keeps ongoing.

17
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