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(57) Abregée/Abstract:

A method for Iindicating a channel for sending an uplink access request, includes: sending an Iindication message Indicating
whether a group call channel uplink is available in a cell of a group call area; receiving an uplink access reguest via the group call
channel uplink from a listener If the group call channel uplink I1s available according to the indication message; and recelving the
uplink access request via an uplink channel from the listener If the group call channel uplink Is unavailable according to the
Indication message. A trunking system, a Base Station and a Mobile Station are also disclosed in embodiments of the present
Invention. The solution of the present invention enables the listener to send uplink access requests when a talker is talking on the

group call channel uplink.

w | |
C an adH http.//opic.ge.ca + Ottawa/Gatineau K1A 0C9 - Attp:/cipo.ge.ca
OPIC - CIPO 191

S SNV ENEEN
O - 2.7 20 a0

J "..
KT
e
A

OPIC




CA 02576532 2012-09-19

Abstract

A method for indicating a channel for sending an uplink access request, includes:
sending an indication message indicating whether a group call channel uplink 1s available
in a cell of a group call area; recerving an uplink access request via the group call channel
uplink from a listener if the group call channel uplink i1s available according to the
indication message; and receiving the uplink access request via an uplink channel from
the listener 1f the group call channel uplink is unavailable according to the indication
message. A trunking system, a Base Station and a Mobile Station are also disclosed in
embodiments of the present invention. The solution of the present invention enables the

listener to send uplink access requests when a talker is talking on the group call channel

uplink.
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Method for Indicating a Channel for Sending Uplink Access
Request and Trunking System

Field of the Invention

The present invention relates to the technique of uplink preemption in a radio
trunking communication system, and particularly to a method for indicating a channel for

sending an uplink access request, a trunking system, a Base Station (BS) and a Mobile
Station (MS).

Backeround of the Invention

Radio trunking communication system, known as trunking system, 1s one of
relatively economical and flexible communication systems for management and control
developed 1n recent years. It 1s widely used in the governmental organizations, energy and
transportation enterprises, airports, harbors, fire-fighting police units, water conservancy
facilities and military, for satisfying the need of internal communications.

A basic service of a trunking system is the Voice Group Call Service (VGCS). VGCS
provides the service that one subscriber may call multiple subscribers located in a given
group call area and having the same group i1dentification (group ID). The service area may
be restricted to a single Mobile Switching Center (MSC) area or may exceed one MSC
areca. The VGCS operates in semiduplex mode. During a call, any subscriber in the
trunking group may be a talking service subscriber while other members of the trunking
group are listeners. However, only one subscriber may talk at any time.

Figure 1 shows a schematic diagram 1llustrating a group call procedure in the prior
art. Suppose that all subscribers in a trunking group belong to one base station (BS).
During a group call establishment, the BS allocates a group call channel consisting of a
combined uplink/downlink. One of the subscribers, as a presently talking subscriber, may
use a mobile station (MS) talking on the uplink channel in a group transmit mode and
others as presently listening subscribers may listen on the downlink channel in a group
receive mode. Voice group call indication messages may be broadcasted on the downlink,
e.g. a Notification CHannel (NCH).

Subscribers 1n a trunking system may belong to different trunking groups and

different groups have different priorities. Within a trunking group, in order to render the
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following different services to different subscribers, different subscribers in a trunking
group may have subscriptions to use different talker priorities, and these talker priorities
are stored in the MS used by the subscriber.

1. Subscribers with different priorities in a trunking group have difterent parameters
configured during a random access, €.g., the repeating times configured for transmission
are different, and the time intervals configured for retransmission are different, etc., which
lead to different success rates of access.

2.. When subscribers with different priorities in a trunking group initiate uplink
access requests at the same time, the trunking system may make decisions based on the
subscriber priorities, and assign the uplink to the subscriber with a higher priority.

3. When a subscriber with a lower talker priority in the trunking group 1s talking on
the uplink, subscribers with higher priorities are capable of interrupting the voice of the
subscriber with lower talker priority and preempting the uplink channel.

In order to implement the above item 3, 1.e. when a subscriber with low talker
priority is talking on the uplink, and a subscriber with higher talker priority wants to send
an uplink access request to interrupt the conversation of the subscriber with low talker
priority and to become the talker, a solution is required for an issue of how to 1nitiate an
uplink access request by the listener when the current talker 1s talking on the uplink
channel. At present, there are two methods primanly.

In the first method, the talker occupies a dedicated channel uplink, and listeners may
initiate uplink access requests on the group call channel uplink. The network side of the
trunking system responses to the uplink access request of one listener releases the
dedicated channel and allocates a dedicated channel uplink for the listener. The listener
may talk on the allocated dedicated channel uplink.

There are two scenarios in accordance with this method. The first scenario is that,
the listener starts to talk on the group call channel uplink, and then the network side
assigns a dedicated channel uplink to the listener for talking when the dedicated channel
uplink 1s ready for the listener. The second scenario 1s that, the network side allocates the
listener a dedicated channel uplink and assigns the dedicated channel uplink directly to
the listener for talking. In both cases, the dedicated channel of the original taker shall be
released as soon as possible. The listener who is permitted to talk becomes the new talker.
After the new talker starts talking on the dedicated channel uplink, the group call channel

uplink is available, and other subscribers of the trunking group may send uplink access
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requests on the group call channel uplink.
In the second method, also known as the 1.0 channel mode, the talker is talking on

the allocated group call channel uplink, and the listeners may initiate an uplink access
requests via a Random Access Channel (RACH) within the trunking group. When the
group call channel uplink is available, however, subscribers of the trunking group may
also initiate an uplink access request on the group call channel uplink. There are two
scenarios of initiating an uplink access request on the group call channel uplink herein.
The first scenario 1s that there is no talker in the trunking group at present, and the group
call channel uplink is available; the second scenario is that there is a talker in the trunking
group at present, and the talker occupies the group call channel uplink of its home cell
while the listeners of other cells of the trunking group may initiate uplink access requests
on the group call channel uplinks allocated by their own cells. Since the delay character
of an RACH is inferior to that of a group call channel uplink, the network side of trunking
system inclines to send a message indicating that the group call channel uplink 1s
available to subscribers within the trunking group via the group call channel downhnk
when the group call channel uplink 1s available, in order to use the group call channel
uplink to initiate an uplink access request as much as possible. On receipt of the message,
subscribers within the trunking group may initiate uplink access requests on the available
group call channel uplink.

However, 1n the 1.0 channel mode, listeners located 1n the same cell as the talker are
unable to use the group call channel uplink to initiate uplink access requests while
listeners located in different cells from the talker are capable of using the group call
channel uplinks to initiate uplink access requests. Therefore, a solution 1s needed to notify
listeners of the cell in which the talker 1s currently located, to enable a listener to
determine whether the listener 1s located 1n the same cell as the talker. This solution 1s
required for avoiding the case that the listener has to send an uplink access request via the
RACH. In addition, when the talker that has initiated an uplink access request 1s assigned
a group call channel uplink first and then assigned a dedicated channel uplink for talking,
listeners are unable to send uplink access requests via the group call channel uplink when

the talker is talking on the group call channel uplink.
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Summary of the Invention

In view of the above, embodiments of the present invention provide a trunking
system, a method for indicating a channel for sending an uplink access request, a Base
Station and a Mobile Station, to inform the listeners in a trunking group that an 1idle
uplink channel may be used for sending an uplink access request.

In an embodiment of the present invention, a method for indicating to a listener of a
trunking group a channel for sending an uplink access request may include:

sending an indication message which indicates whether a group call channel uplink
is available in a cell of a group call area;

sending an uplink access request via the group call channel uplink by the listener of
the trunking group if the group call channel uplink is available according to the indication
message; and

sending the uplink access request via an uplink channel other than the group call
channel uplink by the listener if the group call channel uplink is unavailable according to
the indication message.

In another embodiment of the present invention, a trunking system may include a BS
a MS at least. The BS 1s used for sending an indication message which indicates whether
a group call channel uplink is available in a cell of a group call area; and the MS is used
for sending an uplink access request via the group call channel uplink if the group call
channel uplink 1s available according to the indication message; and for sending the
uplink access request via an uplink channel other than the group call channel uplink if the
group call channel uplink is unavailable according to the indication message.

Also 1n another embodiment of the present invention, a Base Station, may include:

a unit adapted to send an indication message indicating whether a group call channel
uplink 1s available in a cell of a group call area of a trunking group;

receive an uplink access request via the group call channel uplink from a listener of
the trunking group if the group call channel uplink is available according to the indication
message; and

receive the uplink access request via an uplink channel other than the group call
channel uplink from the listener if the group call channel uplink is unavailable according

to the indication message.

Also 1n another embodiment of the present invention, a Mobile Station (MS), may
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include:

a unit adapted to receive from a network side an indication message indicating
whether a group call channel uplink 1s available in a cell of a group call area;

send an uplink access request via the group call channel uplink if the group call
channel uplink is available according to the indication message; and

send the uplink access request via an uplink channel other than the group call
channel uplink 1f the group call channel uplink 1s unavailable according to the indication
message.

Embodiments of the present invention provide a method for sending an indication
message via downlink channels to indicate the listeners in the trunking group which kind
of uplink channel may be used for sending an uplink access request. The listeners of the
trunking group may select the group call channel uplink or the RACH for sending an
uplink access request according to the indication message after receiving the indication
message via the downlink channel. Therefore, the network side of the trunking system is
able to inform the listener of the trunking group to send an uplink access request via an
idle uplink channel. In addition, when the new talker occupies the group call channel
uplink, the network side may send an indication message indicating that the group call
channel uplink 1s unavailable via a downlink channel. The listener in the trunking group
may determine whether to initiate an uplink access request and determine which kind of
uplink channel may be used to send the uplink access request. The solution provided in

the embodiments of the present invention solves the problem that a listener can not
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initiate an uplink access request via the group call channel uplink occupied by the talker.

Brief Description of the Drawings

Figure 1 is a schematic diagram illustrating a group call process 1n the related art.

Figure 2 is a flowchart illustrating a method for indicating a channel capable of
sending an uplink access request in accordance with an embodiment of the disclosure.

Figure 3 is a flowchart of indicating listeners an uplink channel available for sending
an uplink access request using the 1.5 channel mode by the network side of a trunking
system in accordance with an embodiment of the disclosure.

Figure 4 is a flowchart of indicating listeners an uplink channel available for sending
an uplink access request using the 1.0 channel mode by the network side of a trunking
system in accordance with an embodiment of the disclosure.

Figure Sa is a structure diagram of a talker priority indication in an UPLINK BUSY
message 1n the related art.

Figure 5b is a schematic diagram of information carried i the talker priority
indication in an UPLINK BUSY message in the related art.

Figure 6a is a structure diagram of the talker priority indication m an UPLINK
BUSY message in accordance with an embodiment of the disclosure.

Figure 6b is a schematic diagram of information carried in the talker prionty
indication in an UPLINK BUSY message in accordance with an embodiment of the
disclosure.

Figure 7 is a schematic diagram of information carried in an Uplink Access
Indication in a VGCS ADDITIONAL INFORMATION message in accordance with an

embodiment of the disclosure.

Detailed Description of the Invention

This invention is hereinafter described in details with reference to the accompanying
drawings and embodiments.

In a trunking system, subscribers in a trunking group may send uplink access
requests either on group call channel uplinks or on RACHs allocated during a group call
establishment. Embodiments of the present invention provide a method for sending an

indication message via downlink channels to indicate the subscribers in the trunking
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eroup which kind of uplink channel may be used for sending an uplink access request.
The subscribers of the trunking group may select the group call channel uplink or the
RACH or other kind of uplink channels for sending uplink access requests according to
the indication message after receiving the indication message via the downlink channel.

When the network side of a trunking system adopts the 1.5 channel mode, there are
two cases in which the listeners of a trunking group are able to use the group call channel
uplinks: the first case 1s that the talkér of the trunking group belongs to the same cell as
the listeners and talks on an allocated dedicated channel uplink; the second case 1s that the
talker of the trunking group belongs to different cells from the listeners. At this point,
what is needed for the network side of the trunking system is to indicate the listener
through an indication message that the group call channel uplink of the cell where the
listener is located is available, thus the listener may send an uplink access request via the
group call channel uplink after receiving the indication message.

When the network side of trunking system adopts the 1.0 channel mode, there are
two cases in which the listeners of a trunking group may send uplink access requests via
the group call channel uplinks. One is that the talker of the trunking group belongs to
different cells from the listeners, and the other is that there is no talker in the trunking
group. At this point, what is needed for the network side of the trunking system 1s to
indicate the listener through an indication message that the group call channel uplink of
the cell where the listener is located is available, thus the listener may send an uplink
access request via the group call channel uplink after receiving the indication message.

In embodiments of this disclosure, the indication message 1s of the cell level and 1s
valid within a cell. The network side of the trunking system sends an indication message
repeatedly via a downlink channel of the cell, and the indication message carres
information indicating whether the group call channel uplink of the cell 1s available. The
listeners of the trunking group in the cell may select either the group call channel uplink
or the RACH to send an uplink access request according to the received indication
message.

The repetition interval of sending the indication message in the cell by the network
side of the trunking system may be predetermined, and information carried in the
indication message may be updated timely.

The downlink channel used for sending the indication message in the cell may be a

group call channel downlink, a Notification Channel (NCH) or other kind of available
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downlink channels.

The listener who does not receive the indication message, e.g. the listener who just
enters the cell where the indication message is sent, or the listener who just joins the
group cal may send an uplink access request via the RACH.

Figure 2 shows a flowchart illustrating a method for indicating a channel available
for sending an uplink access request in accordance with an embodiment of this disclosure,
including the following steps.

Step 200, the network side of the trunking system sends an indication message in
each cell in the group call area, and the indication message carries information indicating
whether the group call channel uplink of the cell 1s available.

Step 201, the listener in the cell determines whether the group call channel uplink 1s
available according to the information in the received indication message. If the group
call channel uplink is available, proceed to Step 202; otherwise, proceed to Step 203.

Step 202, the listener sends an uplink access request via the group call channel
uplink.

Step 203, the listener sends an uplink access request via the RACH.

The present invention hereinafter is embodied by using the 1.5 channel mode and
using the 1.0 channel mode, respectively, to indicate available uplink channels to the
listeners of a trunking group for sending uplink access requests.

Figure 3 shows a flowchart of indicating listeners an uplink channel available for
sending an uplink access request using the 1.5 channel mode by the network side of a
trunking system in accordance with an embodiment of the disclosure, including the
following steps.

Step 300, the talker of a trunking group talks on a dedicated channel uplink allocated
by the network side of the trunking system.

Step 301, the network side of the trunking system repeatedly sends via a downlink
channel an indication message indicating that the group call channel uplink 1s currently
available to the subscribers of a cell in the group call area.

Step 302, after receiving the indication message via the downlink channel, the
listeners of a cell in the group call area send an uplink access request to the network side
of the trunking system via the group call channel uplink.

The network side of the trunking system may also send via the downlink channel the

talker priority of the talker who currently occupies the dedicated channel uplink, and the
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listeners may compare their talker priorities with that of the talker before sending an
uplink access request. If the talker priority of the listener is higher than that of the talker,
the listener may send an uplink access request; otherwise, send no uplink access request.
Such steps, however, are not shown 1n Figure 3.

Step 303, after receiving an uplink access request, the network side of the trunking
system releases the dedicated channel and allocates a dedicated channel uplink to the
listener sending the uplink access request. The listener may talk on the allocated
dedicated channel uplink.

The network side of the trunking system may also determine whether the talker
priority of the listener sending the uplink access request is higher than that of the talker. If
the talker priority of the listener is higher than that of the talker, proceed to Step 303;
otherwise, give no response to the uplink access request from the listener, or send an
access failure message to the listener via the downlink channel. Thus the listener sending
the uplink access request may carry its own talker priority in the uplink access request, so
that the network side of the trunking system is able to obtain the talker priority of the
listener. Such steps, however, are not shown 1n Figure 3.

Step 304, the network side of the trunking system repeatedly sends the indication
message to the listeners of the trunking group in a cell via the downlink channel to

indicate that the group call channel uplink of the cell is available, and then proceeds to

Step 302 and the subsequent steps.

In Step 303, when allocating a dedicated channel uplink for the listener who sends
the uplink access request, the network side may assign the group call channel uplink to
the listener first for talking to reduce the delay of uplink channel preemption. At this point,
the listener becomes a talker and the network side sends a message indicating that the
group call channel uplink of the cell where the present talker is located 1s unavailable to
the listeners via a downlink channel. The message may carry information of the cell
where the currently unavailable group call channel uplink is located. After being allocated
a dedicated channel uplink, the present talker is assigned the dedicated channel uplink for
talking; then subsequent steps of Step 303 are performed.

When receiving the message indicating that the group call channel uplink i1s
unavailable, each listener of the trunking group, particularly the listener with higher talker
priority than that of the present talker, determines whether the cell where the unavailable

group call channel uplink is located is identical to the cell where the listener 1s located,
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according to the information of the cell in the message. If the two cells are 1dentical, the
listener sends an uplink access request to the network side of the trunking system via the
RACH; otherwise, sends the uplink access request via the group call channel uplink,
allocated during the group call establishment, of the cell where the listener 1s located.

When no talker in the trunking group talks on the group call channel uplink presently,
the network side of the trunking system sends a message indicating that the group call
channel uplink is available via the downlink channel, so that each listener of the trunking
eroup may send an uplink access request and preempt the uplink.

Figure 4 shows a flowchart of indicating listeners an uplink channel available for
sending an uplink access request using the 1.0 channel mode by the network side of a
trunking system in accordance with an embodiment of the disclosure, including the
following steps.

Step 400, the talker of the trunking group talks on the group call channel uplink
allocated during a group call establishment.

Step 401, the network side of the trunking system repeatedly sends a message
indicating that the group call channel uplink is unavailable to the listeners of the trunking
group via the downlink channel, and the message may carry information of the cell where
the unavailable group call channel uplink 1s located.

Step 402, when receiving the message indicating that the group call channel uplink 1s
unavailable, each listener of the trunking group determines whether the cell where the
unavailable group call channel uplink is located is 1dentical to the cell where the listener
is located according to the information of the cell in the message. If the two cells are
identical, proceed to Step 403; otherwise, proceed to Step 404.

Step 403, the listener sends an uplink access request to the network side of the
trunking system via the RACH. Step 405 may be subsequently performed.

Step 404, the listener sends an uplink access request via the group call channel
uplink, allocated during the group call establishment, of the cell where the listener 1s
located. Step 405 may be subsequently performed.

Before Step 403 or Step 404, thé listener may also determine whether 1ts own talker
priority is higher than that of the talker. If the talker priority of the listener 1s higher than
that of the talker, proceed to Step 403 or Step 404; otherwise, send no uplink access
request to the network side of the trunking system. Such steps are not shown 1n Figure 4.

Step 405, after receiving the uplink access request, the network side of the trunking

10
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system releases the group call channel uplink because the listener with higher talker
priority has seized the uplink, and allows the listener with higher talker priority to talk on
the group call channel uplink.

The network side of the trunking system may also determine whether the talker
priority of the listener sending the uplink access request is higher than that of the talker. If
the talker priority of the listener is higher than that of the talker, perform subsequent steps;
otherwise, give no response to the uplink access request from the listener, or send an
access failure message to the listener via the downlink channel. Thus the listener sending
the uplink access request may carry its own talker priority in the uplink access request, so
that the network side of the trunking system is able to obtain the talker priority of the
listener. Such steps, however, are not shown in Figure 4.

Step 406, the network side of the trunking system repeatedly sends a message
indicating that the group call channel uplink is unavailable to the listeners of the trunking
group via the downlink channel, and the message may carry information of the cell where
the unavailable group call channel uplink is located. Step 402 and the subsequent steps
may be repeated.

It can be seen from Figures 3 and 4 that, the indication message may include
information indicating that the group call channel uplink 1s unavailable or indicating that
the group call channel uplink is available.

In actual applications, the indication message in accordance with this disclosure may
be set in an UPLINK BUSY message or in a VGCS ADDITIONAL INFORMATION
message.

In an embodiment of this disclosure, the indication message 1s set in an UPLINK

BUSY message, and the structure of the UPLINK BUSY message 1s as shown in Table 1.

Information {Information Type/ Retference Presence Format length
Element element
[dentifier
(IEI)
RR management |Protocol M V '1/2
Protocol Discriminator
Discriminator
Skip Indicator Skip Indicator M Vv 1/2

11
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Uplink busy |Message Type M \Y 1
Message Type
31 Talker  Priority |Talker Priority O TLV 3
and  emergency [Status
indication
32 Token Token O TV S

Table 1

In Table 1, IEI represents an identifier of an information module, Information
element represents the message element, Type/Reference represents a related category,
Presence represents whether the corresponding information element is optional, wherein
M represents the element is obligated and O represents the element 1s optional. Format
represents the format of the corresponding informz;tion element, wherein V represents that
the Type/Reference of the corresponding information element 1s carried via one eight-byte
eroup and TLV represents that the Type/Reference, length and information value of the
corresponding information element are respectively carried by three eight-byte groups;
and length represents the length of the corresponding information element.

The indication message is included in the Talker Priority and emergency indication
of the UPLINK BUSY message illustrated in Table 1 in accordance with this embodiment
of this disclosure, and the structure of the Talker Priority and emergency indication 1s as
shown in Figures 5a and 5b. In Figure Sa the Talker Priority and emergency indication
occupies 24 bytes, wherein the first 8 bytes are allocated to an identifier of the Talker
Priority and emergency indication, the second 8 bytes are allocated to the length of the
Talker Priority and emergency indication and the third 8 bytes are allocated to Emergency
Status (ES), talker priority and spare. Figure Sb shows detailed information of the
Emergency Status (ES) and talker priority. For example, if all three bits of the third &
bytes are 0, Normal priority is represented. The bytes from the fourth to the seventh are
spare.

Therefore, the indication message provided in this embodiment may be represented
by any byte from the fourth byte to the seventh byte of the third 8 bytes of the Talker
Priority and emergency indication in the UPLINK BUSY message. As shown in Figures
6a and 6b, in Figure 6a, an indication indicating whether the gfoup call channel uplhink 1s
available, i.e. an Uplink Access Identifier (UAI) indicating whether the group call channel
uplink is available may occupy any one byte from the fourth byte to the seventh byte of

12
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the third 8 bytes. In Figure 6b, for example, the UAI occupies the fourth byte of the third
8 bytes. The group call channel uplink 1s available when the UAI 1s set to 1 and the group

call channel uplink 1s unavailable when the UAI 1s set to 0. And when the group call
channel uplink 1s unavailable, the uplink access request may be sent via the RACH rather
than other kinds of uplink channels.

In accordance with this embodiment, the UPLINK BUSY message may be sent via
the group call channel downlink and may be sent repeatedly.

In another embodiment of this disclosure, the indication message 1s set m a VGCS

ADDITIONAL INFORMATION message, and the structure of the VGCS ADDITIONAL
INFORMATION 1s as shown 1n Table 2.

INFORMATION ELEMENT DIRECTION TYPE [LEN
—_' Message Type ~ |MSC-BSS | | M | ]
| Talker Identity ~ MscBss | M [2-19
“Table2 |

In Table 2, DIRECTION shows a sending direction; TYPE represents whether the
corresponding message 1s optional, wherein M represents the element 1s obligated and O
represents the element 1s optional; LEN represents the length of the corresponding
element.

An 1information element may be added i the VGCS ADDITIONAL
INFORMATION message in this embodiment. As shown in Figure 7, the added
information element is allocated 8 bytes, and the UAI occupies the eighth byte and the
other bytes are reserved. In other embodiments, UAI may also occupy the other bytes
rather than the eighth byte, but the Most Significant Bit (MSB) or the Least Significant
Bit (LSB) 1s recommended.

The structure of a VGCS ADDITIONAL INFORMATION message with an added

information element for setting an indication message in accordance with an embodiment

of the present invention is as shown 1n Table 3.

'~ INFORMATION ELEMENT  |[DIRECTION |[TYPE |LEN
Message Type MSC-BSS M ]
 Talker Identity ~MscBSS [ M [219 |
Uplink Access Indication IMSC-BSS o | 1
Table 3 |

In Table 3, such an information element as UAI 1s added, and the structure of the
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UAI is as shown in Figure 7. The sending direction is from a Mobile Switching Centre
(MSC) to a Base Station Subsystem (BSS) which administrates the cell where the listener
is located, and in turn to the listener. The Type of the UAI indicates that the information
element 1s optional and the length of the UAI 1s one octet.

In accordance with embodiments of this disclosure, the VGCS ADDITIONAL
INFORMATION message may be sent via the dedicated channel downlink associated
with the group call channel.

The network side of the trunking system in embodiments of this disclosure may be
the base station of each cell in the group call area, and the message indicating that the
eroup call channel uplink is available or unavailable 1s determined by the base station of
each cell in the group call area. The base station of the cell notifies the subscribers within
the cell of the channel by which the uplink access request may be sent according to the
usage status of the group call channel uplink of the cell.

When the listener receives the message indicating that the group call channel uphnk
is unavailable and determines that the cell where the unavailable group call channel
uplink is located 1is its own home cell, the listener may also send an uplink access request
via other kinds of uplink channels rather than the RACH. For example, the listener may
send an uplink access request via an idle uplink channels rather than the group call
channel uplink.

In accordance with embodiments of this disclosure, the listener of a trunking group
may receive the indication message via the downlink channel before sending an uplink
access request, and may determine which kind of uplink channel may be used for sending
the uplink access request. Furthermore, the network side of the trunking system 1s able to
inform the listener of the trunking group to send an uplink access request via an 1dle
uplink channel. In addition, the solution provided in the embodiments of the present
invention solves the problem that a listener can not initiate an uplink access request via
the group call channel uplink occupied by the talker when the new talker 1s first assigned
the group call channel uplink and then assigned a dedicated channel uplink for talking.

Though the present invention has been 1llustrated and described by some preterred
embodiments, those skilled in the art should understand that various changes may be
made in form and detail without departing from the spirit and the scope of the present
invention and therefore should be covered in the protection scope of the present invention

defined by the appended claims and its equivalents.
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CLAIMS

What is claimed is:

1. A method for indicating to a listener of a trunking group a channel for sending an
uplink access request, comprising:

sending an indication message indicating whether a group call channel uplink 1s
available in a cell of a group call area;

recelving an uplink access request via the group call channel uplink from the listener
of the trunking group if the group call channel uplink is available according to the
indication message; and

recerving the uplink access request via an uplink channel other than the group call
channel uplink from the listener if the group call channel uplink is unavailable according
to the indication message.

2. The method of claim 1, wherein sending the indication message comprises:

sending the indication message in any one of an UPLINK BUSY message and a
VGCS ADDITIONAL INFORMATION message.

3. The method of claim 2, wherein the indication message occupies any spare byte of
a Talker Priority and emergency indication in the UPLINK BUSY message.

4. The method of claim 2, wherein the indication message occupies any byte of an
Uplink Access Indication set in the VGCS ADDITIONAL INFORMATION message.

5. The method of claim 1, wherein the indication message carries information
indicating whether the group call channel uplink is available, and the process of carrying
the information indicating whether the group call channel uplink is available in the
indication message comprises:

setting an identifier indicating whether the group call channel uplink is available,

and carrying the identifier in the indication message.
6. The method of claim 1, wherein sending the indication message comprises:
sending the indication message repeatedly at intervals determined by network side.
7. The method of claim 1, wherein the indication message is a message indicating
that the group call channel uplink is unavailable when the group call channel uplink of the

cell 1s unavailable; and

the indication message is a message indicating that the group call channel uplink is

available when the group call channel uplink of the cell is available.
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8. The method of claim 7, wherein the message indicating that the group call channel
uplink is unavailable carries information of the cell where the unavailable group call
channel uplink is located; and

the method further comprises:

before sending the uplink access request by the listener via the uplink channel,
determining whether the cell where the unavailable group call channel uplink 1s located 1s
identical to a cell where the listener i1s located according to the information carried 1n the
message indicating that the group call channel uplink 1s unavailable;

sending the uplink access request via the uplink channel if the cell where the
unavailable group call channel uplink is located 1s identical to the cell where the listener
1s located; and

sending the uplink access request via a group call channel uplink allocated to the cell
where the listener is located during a group call establishment, if the cell where the
unavailable group call channel uplink is located is not identical to the cell where the
listener 1s located.

9. The method of claim 1 or 8, wherein the uplink channel comprises any one of a
Random Access CHannel (RACH) and an 1dle uplink channel other than the group call
channel uplink .

10. A trunking system, comprising:

a first means for sending an indication message which indicates whether a group call
channel uplink 1s available in a cell of a group call area; and

a mobile station for sending an uplink access request via the group call channel
uplink 1f the group call channel uplink 1s available according to the indication message;
and for sending the uplink access request via an uplink channel other than the group call

channel uplink 1f the group call channel uplink 1s unavailable according to the indication

message.

11. The trunking system of claim 10, wherein the uplink channel comprises an idle

uplink channel other than the group call channel uplink.

12. The trunking system of claim 10, wherein the mobile station is further adapted
for determining whether the cell where a unavailable group call channel uplink 1s located
1s 1dentical to a cell where the mobile station is located according to the indication
message;

sending the uplink access request via the uplink channel if the cell where the
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unavailable group call channel uplink 1s located is identical to the cell where the mobile
station 1s located; and

sending the uplink access request via a group call channel uplink allocated to the cell
where the mobile station 1s located during a group call establishment, if the cell where the
unavailable group call channel uplink is located is not identical to the cell where the
mobile station 1s located.

13. A Base Station, comprising:

a unit adapted to send an indication message indicating whether a group call channel
uplink 1s available in a cell of a group call area of a trunking group:;

recerve an uplink access request via the group call channel uplink from a listener of
the trunking group if the group call channel uplink is available according to the indication
message; and

recerve the uplink access request via an uplink channel other than the group call
channel uplink from the listener if the group call channel uplink is unavailable according
to the indication message.

14. A Mobile Station (MS), comprising:

a unit adapted to receive from a network side an indication message indicating
whether a group call channel uplink is available in a cell of a group call area;

send an uplink access request via the group call channel uplink if the group call
channel uplink is available according to the indication message; and

send the uplink access request via an uplink channel other than the group call

channel uplink if the group call channel uplink is unavailable according to the indication

message.
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