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&5”) Abstract: A method (400) and a mobile station (160) for controlling communication via a radio link based on a multi-slot based
power class designation are described herein. The mobile station (160) may provide a multi-siot based power class designation to
the communication network (110) to establish a radio link for communication service. The designation may be associated with a
power level of the mobile station (160) and a number of slots corresponding to the power level. Based on the designation, the mobile
station (160) may communicate with the communication network (110) via the radio link.
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METHOD AND MOBILE STATION FOR CONTROLLING
COMMUNICATION VIA A RADIO LINK

Technical Field
The present disclosure relates to wireless communication systems, and more
particularly, to a method and a mobile station for controlling communication via a

radio link.

Background

Typically, mobile stations (e.g., cellular telephones) have a maximum number
of transmit timeslotg and a maximum transmit power level. In Time Division Duplex
(TDD) communication systems, for example, the maximum upiink data rate of a
mobile station is based on the number of timeslots. That is, the mobile station may
transmit data at a faster rate when more timeslots are available for the mobile station
to use. In many situations, however, mobile stations cannot provide the maximum
data rate at the maximum power level because of overheating of the transmitter
circuitry. In a General Packet Radio Service (GPRS) network or an Enhanced Data
rate for Global Evolution (EDGE) network, for example, a mobile station may limit
the output power to a maximum power level based on a power class designation (i.e.,
a power class mark). The mobile station may provide the power class designation to
the network, which in turn, adjusts the power level of the mobile station to regulate
the signal level arriving at a base station controlled by the network. In some
circumstances, the mobile station may need to operate at a higher power and a slower
data rate for better quaiity of service or vice versa. For example, when the mobile

station is farther away from the base station, higher output power from the mobile
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station may be necessary to communicate with the base station. In contrast, the
mobile station may operate at a faster data rate (i.e., more timeslots) when the mobile
station is closer to the base station.

One aspect of designing a wireless communication system is to optimize
resources available to mobile stations. That is, different environments and
applications may require the mobile station to use different resources. In a data
application such as a web-browsing, for example, the mobile station may need to
operate at a lower power level so that a faster data rate (i.e., more timeslots) may be
available to transmit data to the communication network. Otherwise, as noted above,
the transmitter circuitry within the mobile station may overheat by operating at a
maximum power level and a maximum data rate. Therefore, a need exists to optimize
communication via a radio link by trading off between power level and data rate of

the mobile station.

Brief Description of the Drawings '

This disclosure will describe several embodiments to illustrate its broad
teachings. Reference is also made to the attached drawings.

FIG. 1 is a block diagram representation of a wireless communication system.

FIG. 2 is a block diagram representation of a mobile station.

FIG. 3 is a flow diagram representation of a call flow by the mobile station.

FIG. 4 is a table representation of power levels and slots associated with a
multi-slot based power class designation.

FIG. 5 is a flow diagram illustrating a method for controlling communication

via a radio link based on a multi-slot based power class designation.
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Detailed Description

A method and a mobile station for controlling communication via a radio link
are described. In a wireless communication system, a communication network is
operable to provide communication services to a mobile station. The mobile station
may provide a multi-slot based power class designation to the communication
network. In particular, the multi-slot based power class designation may be
associated with a power level of the mobile station and a number of slots
corresponding to the power level. To prevent components (e.g., a transmitting unit)
within the mobile station from overheating, the power level may be lower than the
maximum output power of the mobile station. The number of slots corresponds to the
power level such that the mobile station may operate at a lower output power but at a
faster data rate. That is, the number of slots is proportional to the data rate of the
mobile station so that a greater number of slots results in a faster data rate.
Accordingly, the communication network may be informed of the capabilities of the
mobile station. Based on the multi-slot based power class designation, the
communication network may assign radio resources to the mobile station to establish
communication via a radio link (e.g., uplink or downlink). For example, the
communication network may provide an assignment message including an assigned
power level and an assigned number of slots. Accordingly, the mobile station may
transmit data to the communication network via an uplink in accordance with the
assigned power level and the assigned number of slots.

During communication with the communication network via the radio link, the
mobile station may monitor an operating parameter such as, but not limited to, a

thermal parameter and a power parameter associated with the mobile station. For
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example, the mobile station may monitor the temperature of a transmitting unit within
the mobile station to determine whether the temperature exceedé a threshold. The
threshold may be associated with a condition suggesting overheating of a component
(e.g., the transmitting unit) within the mobile station. Upon detecting that the
operating parameter exceeds the threshold, the mobile station may suspend
communication with the communication network via the radio link to prevent
overheating within the mobile station.

A communication system in accordance with the present disclosure is
described in terms of several preferred embodiments, and particularly, in terms of a
wireless communication system operating in accordance with at least one of several
standards. These standards include analog, digital or dual-mode communication
system protocols such as, but not limited to, the Advanced Mobile Phone System
(AMPS), the Narrowband Advanced Mobile Phone System (NAMPS), the Global
System for Mobile Communications (GSM), the IS-55 Time Division Multiple
Access (TDMA) digital cellular system, the IS-95 Code Division Multiple Access
(CDMA) digital cellular system, the CDMA 2000 system, the Wideband CDMA (W-
CDMA) system, the Personal Communications System (PCS), the Third Generation
(3G) system, the Universal Mobile Telecommunications System (UMTS) and
variations and evolutions of these protocols. A wireless communication system is a
complex network of systems and elements. Typical systems and elements include (1)
a radio link to mobile stations (e.g., a cellular telephone or a subscriber equipment
used to access the wireless communication system), which is usually provided by at
least one and typically several base stations, (2) communication links between the

base stations, (3) a controller, typically one or more base station controllers or
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centralized base station controllers (BSC/CBSC), to control communication between
and to manage the operation and interaction of the base stations, (4) a switching
system, typically including a mobile switching center (MSC), to perform call
processing within the system, and (5) a link to the land line, i.e., the public switch
telephone network (PSTN) or the integrated services digital network (ISDN).

A base station subsystem (BSS) or a radio access network (RAN), which
typically includes one or more base station controllers and a plurality of base stations,
provides all of the radio-related functions. The base station controller provides all the
control functions and physical links between the switching gystem and the base
stations. The base station (controller is also a high-capacity switch that provides
functions such as handover, cell configuration, and control of radio frequency (RF)
power levels in the base stations.

The base station handles the radio interface to the mobile station. The base
station includes the radio equipment (transceivers, antennas, amplifiers, etc.) needed
to service each communication cell in the system. A group of base stations may be
controlled by a base station controller. Thus, the base station controller operates in
conjunction with the base station as part of the base station subsystem to provide the
mobile station with real-time voice, data, and multimedia services (e.g., a call).

Referring to FIG. 1, a wireless communication system 100 includes a
communication network 110, and a plurality of base station controllers (BSC),
generally shown as 120 and 125, servicing a total service area 130. As is known for
such systems, each BSC 120 and 125 has associated therewith a plurality of base
stations (BS), generally shown as 140, 142, 144, and 146, servicing communication

cells, generally shown as 150, 152, 154, and 156, within the total service area 130.
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The BSCs 120 and 125, and base stations 140, 142, 144, and 146 are specified and
operate in accordance with the applicable standard or standards for providing wireless
communication services to mobile stations (MS), generally shown as 160, 162, 164,
and 166, operating in communication cells 150, 152, 154, and 156, and each of these
elements are commercially available from Motorola, Inc. of Schaumburg, Illinois.

Referring to FIG. 2, a mobile station (one shown as 160 in FIG. 1) adapted to
control communication via a radio link is shown. The mobile station 160 generally
includes a controller 210, a receiving unit 220, and a transmitting unit 230. The
controller 210 includes a processor 250 and a memory 260. The processor 250 is
operatively coupled to the memory 260, which in at least one embodiment stores a
program or a set of operating instructions for execution by the processor 250. The
processor 250 executes the program or the set of operating instructions such that the i
mobile station 160 operates as described herein. The program of the set of operating
instructions may be embodied in a computer-readable medium such as, but not limited
to, paper, a programmable gate array, an application specific integrated circuit
(ASIC), an erasable programmable read only memory (EPROM), aread only memory
(ROM), a random access memory (RAM), a magnetic media, and an optical media.
The receiving unit 220 and the transmitting unit 230 are operatively coupled to the
controller 210. Persons of ordinary skill in the art will readily appreciate that the
receiving unit 220 and the transmitting unit 230 may be separate components as
shown in FIG. 2 or integrated into a single component (e.g., a transceiver unit).

Referring to FIG. 3, a basic flow 300 for controlling communication via a
radio link may start with the mobile station 160 informing the communication

network 110 of its capabilities. In particular, the mobile station 160 may provide a
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multi-slot based power class designation 310 to the communication network 110. For
example, the mobile station 160 may register the multi-slot based power class
designation 310 with communication network 110 when the mobile station 160 is
turned on (i.e., via a registration for communication services). The multi-slot based
power class designation 310 may be associated with the capabilities of the mobile
station such as, but not limited to, 2 power level of the mobile station 160 and a
number of slots corresponding to the power level. To prevent components (e.g., the
transmitting unit 230) within the mobile station 160 from overheating, the power level
may be lower than the maximum output power of the mobile station 160. The number
of slots corresponds to the power level such that the mobile station 160 may operate at
a lower output power but at a faster data rate. That is, the number of slots is
proportional to the data rate of the mobile station 160 so that a greater number of slots
results in a faster data rate.

The multi-slot based power class designation 310, for example, may be a
number ranging from zero (0) to thirty-two (32), where zero (0) represents no
reduction in power level as described in detail below. Alternatively, the power class
designation 410 may be represented by an 8-bit binary code with bits 2 through 8
corresponding to the number of slots. To illustrate this concept, a binary code of 0010
0000 may represent a reduction in power class by one (1) increment if the number of
slots increases to three (3) (i.e., bit 3 is a logic 1) whereas a binéry code of 0011 0000
may represent a reduction in power class by one (1) if the number of slots increases to
either three (3) or four (4) (i.e., bit 3 and bit 4 are logic 1s). In another example, a
binary code of 0110 0100 may represent a reduction in power class by one (1)

increment if the number of slots increases to two (2), three (3) or six (6) whereas a
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binary code of 0110 0010 may represent a reduction in power class by one (1)
increment if the number of slots increases to two (2), three (3) or seven (7).

Referring to FIG. 4, the power classes and the number of slots available for a
multi-slot based power class designation of 0100 0011 are shown. Here, the power
class may be reduced by one (1) increment if the number of slots increases to two (2),
seven (7) or eight (8). In particular, a power class of 2 corresponds to a maximum
output power of 39 dBm (i.e., 7.9433 watts (W)) and supports one slot. Persons of
ordinary skills in the art will readily recognize that dBm may be used to express an
absolute value of power relative to a milliwatt (mW), i.e., 0 dBm is equivalent to 1
mW. As the power class increases, the output power of the mobile station 160
corresponding to the power class reduces but the number of slots corresponding to the
power class increases. For example, a power class of 3 corresponding to a maximum‘
output power of 37 dBm (i.e., 5.012 W) may support two (2) slots, and a power class
of 5 corresponding to a maximum output power of 29 dBm (i.e., 0.79433 W) may
support eight (8) slots. The multi-slot based power class designation 410 may provide
power classes corresponding to output powers lower than the maximum output power
of the mobile station 160 (i.e., 39 dBm as shown in FIG. 4) so that the number of slots
available to the mobile station 160 may increase without exceeding a maximum
power dissipation threshold (i.e., the non-shaded regions of FIG. 4). That is, the
mobile station 160 may transmit at a faster data rate (i.e., a higher number of slots)
without overheating the transmitting unit 230 within‘ the mobile station 160 by
operating at lower power levels.

To avoid overheating, for example, the mobile station 160 may be calibrated

with a2 maximum power dissipation threshold of 15 W. Persons of ordinary skill in
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the art will readily recognize that the maximum power dissipation threshold is based
on the maximum output power of the mobile station 160 (i.e., the power dissipation is
directly proportional to or proportional to the square root of the output power).
Accordingly, power classes 3, 4, and 5 may support multiple slots without exceeding
the maximum power dissjpation of 15 W (i.e., only one timeslot is available at the
power class of 2 without exceeding the maximum power dissipation of 15 W). In
particular, the multi-slot based power class of 3 may support two (2) slots without
exceeding the maximum power dissipation of 15 W. In a similar manner, the multi-
slot based power class of 4 may support seven (7) slots, and the multi-slot based
power class of 5 may support eight (8) slots. The mobile station 160 may tradeoff
between power and data rate because the maximum output power decreases as the
numbgr of slots available to the mobile station 160 for communication increases.
That is, the maximum output power of the mobile station 160 decreases from 37 dBm
at the multi-slot based power class of 3 to 29 dBm at the multi-slot based power class
of 5. However, the multi-slot power class of 5 may support a faster data rate thaﬁ the
multi-s]ot based power class of 3. Without exceeding the maximum power
dissipation of 15 W, for example, eight (8) timeslots may be available at the multi-slot
based power class of 5 whereas only two (2) timeslots may be available at the multi-
slot based power class of 3.

Referring back to FIG. 3, the communication network 110 may store the
multi-slot based power class designation from the mobile station 160. Upon receiving
a request 420 for communication resources from the mobile station 160 for
communication service, the communication network 110 may retrieve the multi-slot

based power class designation to assign communication resources. For example, the
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mobile station 160 may initiate a data application (e.g., web-browsing) or switch from
a voice application to the data application. Accordingly, the mobile station 160 may
request for communication resources to transmit data to the communication network
110 via an uplink during the data application. In particular, the communication
network 110 may assign communication resources to the mobile station 160 based on
the capabilities of the mobile station 160 and uplink conditions so as to maximize data
throughput while maintaining the mobile station 160 below a thermal threshold (..,
to prevent the mobile station 160 from overheating). To do so, the communication
network 110 may tradeoff between power and data rate. Based on the multi-slot
based power class designation, the communication network 110 may assign the
mobile station 160 to operate at either a lower power level or a lower number of slots
so that quality of service may be optimized. For example, the mobile station 160 may
operate at a higher power level but at a slower data rate (i.c., lower number of slots)
when the mobile station 160 is farther away from the base station 140. In contrast, the
mobile station 160 may operate at a faster data rate (i.e., higher number of slots) but at
a lower éower level when the mobile station 160 is closer to the base station 140.
Accordingly, the communication network 110 may assign communication
resources to the mobile station 160 based on the multi-slot based power class
designation. The communication network 110 may transmit an assignment message
330 including information associated with communication resources available for the
mobile station 160 to establish a radio link. For example, the assignment message
may include an assigned power level and an assigned number of slots available for the
mobile station 160 based on the multi-slot based power class designation. The

assigned power level may be lower than the maximum output power of the mobile
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station 160 but the assigned number of slots may permit the mobile station 160 to
operate at a faster date rate than the previously assigned data rate. Upon receiving a
right to transmit 340 from the communication network 110, the mobile station 160
may transmit data 350 to the communication network 110 via the uplink.

During the transmission of data to the communication network 110 via the
uplink, the mobile station 160 may monitor an operating parameter associated with
the mobile station 160 to prevent the mobile station 160 from overheating. The
operating parameter may be, but is not limited to, a thermal parameter and a power
parameter. For example, the controller 210 may monitor the temperature of the
transmitting unit 230 within the mobile station 160 and determine whether the
temperature exceeds a threshold. The threshold may be associated with a condition
suggesting overheating of the mobile station 160. The controller 210 may also
monitor the temperature of other components within the mobile station 160 because
the heat generated by the transmitting unit 230 may cause other components to exceed
the threshold.

If the thermal parameter exceeds the threshold then the mobile station 160
may suspend transmission of data 360 to the communication network 110 via the
uplink. When the thermal parameter falls below the threshold, the mobile station 160
may resume transmission of data 370 via the uplink.

One possible implementation of a method or computer program executed by
the mobile station 160 (e.g., via the processor 250) is illustrated in FIG. 5. Persons of
ordinary skill in the art will appreciate that the method or computer program can be
implemented in any of many different ways utilizing any of many different

programming codes stored on any of many computer-readable mediums such as a
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volatile or nonvolatile memory or other mass storage device (e.g., a floppy disk, a
compact disc (CD), and a digital versatile disc (DVD)). Thus, although a particular
order of steps is illustrated in FIG. 5, persons of ordinary skill in the art will
appreciate that these steps can be performed in other temporal sequences. Again, the
flow chart 500 is merely provided as an example of one way to operate or program the
mobile station -160 to control communication via a radio link based on a multi-slot
based power class designation. The flow chart 500 begins at step 510, wherein the
mobile station 160 provides a multi-slot based power class designation to a
communication network (one shown as 110 in FIG. 1). The multi-slot based power
class designation may be associated with a power level of the mobile station 160 and
a number of slots corresponding to the power level. In return, the communication
network may provide fhe mobile station with communication resources based on the
multi-slot based power class designation so that the mobile station 160 at step 520
may communicate with the communication network via a radio link. For example,
the mobile station 160 may switch from a voice application (e.g., a voice call) to a
data application (e.g., web-browsing), which may require a faster data rate.
Accordingly, the mobile station 160 may receive an assignment message from the
communication network based on the multi-slot based power class designation. The
assignment message may include an assigned power level and an assigned number of
slots. The assigned power level may be lower than the maximum output power of the
mobile station 160 but the assigned number of slots may be greater than the number
of slots available for the voice application such that the mobile station 160 may
operate at a faster date rate during the data application than during the voice

application. In addition to the multi-slot based power class designation, the
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communication network may determine the assigned power level and the assigned
number of slots based on radio link conditions (e.g., signal strength of the mobile
station 160 and/or distance from a base station) to maximize data throughput. Upon
receiving the assignment message, the mobile station 160 may transmit data to the
communication network via an uplink based on the assigned power level and the
assigned number of slots to prevent overheating.

To further prevent overheating, the mobile station 160 at step 530 may
monitor an operating parameter associated with the mobile station 160 during
communication with the communication network via the radio link. For example, the
operating parameter may be a thermal parameter (i.e., temperature) of a component
within the mobile station 160 such as, but not limited to, a transmitting unit. If the
mobile station 160 detects that the thermal parameter exceeds a threshold then thé
mobile station 160 at step 540 may suspend communication with the communication
network via the radio link. Upon detecting that the thermal parameter falls below the
threshold, the mobile station 160 at step 550 may resume communication with the
communication network via the radic; link.

Although the embodiments disclosed herein are particularly well suited for
communication protocols with data rates based on timeslots sﬁch as time division
multiple access (TDMA) based communication protocols, persons of ordinary skill in
the art will readily appreciate that the teachings are in no way limited to those
communication protocols. On the contrary, persons of ordinary skill in the art will
readily appreciate that the teachings of this disclosure can be employed for other

variations of data rates.
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Many changes and modifications to the embodiments described herein could
be made. The scope of some changes is discussed above. The scope of others will

become apparent from the appended claims.
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What is Claimed is:

L. In a wireless communication system, wherein a communication network is

- Operable to provide communication services to a mobile station, a method for controlling

communication via a radio link based on a multi-slot based power class desighation, the
method comprising:

providing a multi-slot based power class désignation to the communication
network, the multi-slot based power class designation being associated with a plurality of
power levels of the mobile station and a number of slots corresponding to each of the
plurality of power levels; and

communicating with the communication netWork via a radio link based on the

multi-slot based power class designation.

2. The method of claim 1 further comprising:
monitoring an operating parameter during communication with the

communication network via the radio link, the operating parameter being one of a thermal

‘parameter and a power parameter associated with the mobile station; and .

suspending communication with the communication network via the radio link in

response to detecting the operating parameter exceeding a threshold.

3. The method of claim 2, wherein monitoring an operating parameter

associated with the mobile station during communication with the communication

network via the radio link comprises monitoring the temperature of a transmitting unit

within the mobile station during transmission of data to the communication network via

an uplink.
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4. The method of claim 1, wherein the step of providing a multi-slot based
power class designation to the communication network comprises providing a user-

selectable, multi-slot based power class designation to the communication network.

5. The method of claim 1, wherein the step of communicating with the
communication network via a radio link based on the multi-slot based power class
designation comprises:

receiving an assignment message from the communication network based on the
multi-slot based power class designation, the assignment message including an assigned
power level and an assi gned number of slots; and

transmitting data to the communication network via an uplink based on the

assigned power level and the assigned number of slots.

6. The method of claim 1, wherein the communication system comprises a

time division multiple access (TDMA) based communication system.

7. In a wireless communication system, wherein a communication network i1s
opefable to provide communication services, a mobile station for controlling
communication via a radio link based on a multi-slot based power class designation, the
mobile station comprising:

a transmitting unit; and

a controller operatively coupled to the transmitting unit, the controller having a
memory and a processor operatively coupled to the memory,

the controller being programmed to provide a multi-slot based power class

designation to the communication network, the multi-slot based power class designation

17
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being associated with a plurality of power levels of the mobile station and a number of

slots corresponding to each of the plurality of power levels, and
the controller being programmed to communicate with the communication

network via a radio link based on the multi-slot based power class designation.

8. The mobile station of claim 7, wherein the controller is programmed to
monitor an operating parameter during communication with the communication network
via the radio link, the operating parameter being one of a thermal parameter and a2 power
parameter associated with the mobile station, and the controller is programmed to
suspend communication with the communication network via the radio link in response to

detecting the operating parameter exceeding a threshold.

0. The mobile station of claim 8, wherein the controller is programmed to
suspend transmission of data to the communication network via an uplink in response to
detecting the operating parameter exceeding a threshold, the threshold being associated

with a condition suggesting overheating of the transmitting unit.

10. The mobile station of claim 7, wherein the controller is programmed to
receive an assignment message from the communication network based on the multi-slot
based power class desi gnation, the assignment message including an assigned power level
and an assigned number of slots, and the controller is programmed to transmit data to the
communication network via an uplink based on the assigned pov&e‘r level and the assigned

number of slots.

18
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11.  The mobile station of claim 7, wherein the multi-slot based power class

designation is user-selectable.

12.  The mobile station of claim 7 is operable in accordance with a time

division multiple access (TDMA) based communication protocol.

13.  In a wireless communication system, wherein a communication network is
operable to provide communication services to a mobile station, a method for preventing
overheating of a transmitting unit within the mobile station, the method comprising:

monitoring an operating parameter during communication with the
communication network via a radio link, the operating parameter being one of a thermal
parameter and a power parameter associated with the mobile station; and

suspending communication with the communication network via the radio link in

response to detecting the operating parameter exceeding a threshold.

14.  The method of claim 13, wherein monitoring an operating parameter
associated with the mobile station during communication with the communication
network via the radio link comprises monitoring the temperature of a transmitting unit
within the mobile station during transmission of data to the communication network via

an uplink.

15. In a wireless communication system, wherein a communication network is

operable to provide communication services to a mobile station, a method for preventing

overheating of a transmitting unit within the mobile station, the method comprising:

19
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transmitting a multi-slot based power class designation to the communication
network, the multi-slot based power class designation being associated with a plurality of
power levels of the mobile station and a number of slots corresponding to each of the

plurality of power levels;

receiving an assignment message from the communication network based on the
multi-slot based power class designation, the assignment message including an assigned
power level and an assigned number of slots;

transmitting data from the transmitting unit to communication network via an
uplink based on the assigned power level and the assigned number of slots;

monitoring the temperature of the transmitting unit during transmission of data to

the communication network via the uplink;

suspending transmission of data to the comrnunication network via the uplink in
response to detecting the temperaturé of the transmitting unit exceeding an overheat
threshold, the overheat threshold being associated with a condition suggesting

overheating of the transmitting unit; and
resuming communication with the communication network via the uplink in

response to detecting the temperature of the transmitting unit being below the overheat

threshold.

16. A method as claimed in any one of claims 1 to 6, substantially as herein

described and illustrated.

17. A mobile station as claimed in any one of cléims 7 to 12, substantially as

herein describéd and illustrated.

20
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18. A method as claimed in any one of claims 13 to 15, substantially as herein

described and illustrated.

19. A new method for controlling communication, a2 new mobile station for
controlling communication, or a new method for preventing overheating of a transmitting

unit, substantially as herein described.
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. PROVIDING A MULTI-SLOT BASED POWER CLASS DESIGNATION TO

THE COMMUNICATION NETWORK, THE MULTI-SLOT BASED POWER

CLASS DESIGNATION BEING ASSOCIATED WITH A POWER LEVEL OF

THE MOBILE STATION AND A NUMBER OF SLOTS CORRESPONDING
TO THE POWER LEVEL

COMMUNICATING WITH THE COMMUNICATION 510
NETWORK VIA A RADIO LINK BASED ON THE 0
MULTI-SLOT BASED POWER CLASS DESIGNATION |22 530
5

MONITORING AN OPERATING PARAMETER DURING COMMUNICATION
NETWORK VIA THE RADIO LINK, THE OPERATING PARAMETER BEING
ONE OF A THERMAL PARAMETER AND A POWER ASSOCIATED
WITH THE MOBILE STATION

NETWORK VIA THE RADIO LINK IN RESPONSE TO DETECTING

SUSPENDING COMMUNICATION WITH THE COMMUNICATION
540
THE OPERATING PARAMETER EXCEEDING A THRESHOLD

RESUMING COMMUNICATION WITH THE COMMUNICATION NETWORK
VIA THE RADIO LINK IN RESPONSE TO DETECTING THE OPERATING
PARAMETER BEING LESS THAN THE THRESHOLD
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