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(57) ABSTRACT 

A method for permitting mobile stations in idle mode to 
select a cell based on services provided by the cell. Network 
control of service based selection is regulated by a new 
broadcast parameter broadcasting whether a particular cell 
will allow service based cell selection. 
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METHOD FOR CELL SELECTION AND 
RESELECTION BY A CELLULAR MOBILE 

STATION IN IDLE MODE 

[0001] The present invention relates to a cellular mobile 
station's selection and reselection of a cell while the mobile 
station is in idle mode, and more particularly to a method for 
permitting the mobile station to select and reselect a cell on 
the basis of the availability of services. 

BACKGROUND 

[0002] Communication systems are well known and con­
sist of many types, including land mobile radio, cellular 
radiotelephone, personal communication systems, and other 
communication system types. Within a communication sys­
tem, transmissions are conducted between a transmitting 
device and a receiving device over a communication 
resource, commonly referred to as a communication chan­
nel. Typically, transmissions have consisted of encoded 
voice signals. 

[0003] The Global System for Mobile Communications 
Standards (GSM) 3.22, incorporated by reference herein, 
gives an overview of the tasks undertaken by a GSM mobile 
station (also referred to as an "MS") while in idle mode, that 
is, when the mobile station is switched on but not having a 
dedicated channel allocated, e.g., not making or receiving a 
call. 

[0004] When a mobile station is switched on, it attempts 
to make contact with a GSM public land mobile network 
(PLMN). The particular PLMN to be contacted may be 
selected either automatically or manually. The mobile sta­
tion looks for a suitable cell of the chosen PLMN and 
chooses that cell to provide available services and tunes to 
that cell's control channel. This choosing is referred to as 
"camping on a cell." The mobile station then registers its 
presence in the location area of the chosen cell, if necessary. 

[0005] If the mobile station loses coverage of a cell, it 
reselects to the most suitable alternative cell of the selected 
PLMN and camps onto that cell. If the new cell is in a 
different location area, location area update is again per­
formed. If the mobile station loses coverage of a PLMN, 
either a new PLMN is selected automatically, or an indica­
tion of which PLMNs are available is displayed to the user 
so that manual selection can be made. 

[0006] Under the present standards, cell selection and 
reselection by a mobile station while in idle mode of a 
suitable cell is based primarily on the signal strength of a 
given cell. Initially, the mobile station looks for a cell that 
satisfies certain criteria by checking cells in descending 
order of signal strength. If a suitable cell is found, the mobile 
station camps on it and performs whatever registration 
within the PLMN is necessary. When camped on a cell the 
mobile station regularly looks to see if there is a better cell 
in terms of a cell re-selection criterion and, if there is, the 
better cell is selected. 

[0007] The current cell monitoring process in GSM/GPRS 
(Global System for Mobile Communications/General Packet 
Radio Services) is described in detail in GSM recommen­
dation 5.08, incorporated by reference herein. As described, 
the mobile station monitors available cells and reports 
measurements for a subset of those cells having the best 
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signal quality. Thus, mobiles are allowed only to select a cell 
based on signal strength and availability. 

[0008] More recently, cells have begun to carry other 
forms of signals, including high-speed packetized data sig­
nals. Additional services available to the mobile station user 
include the ability to provide a video call, the ability to 
provide a data call, the ability to provide a bounded transfer 
delay, and the ability to provide a specified data throughput, 
or any combination thereof. One such communication sys­
tem is the General Packet Radio Service (GPRS) system as 
described in the Global System for Mobile Communications 
(GSM) Technical Specification (TS) 2.60, which is incor­
porated by reference herein. The GPRS system offers a 
wireless Wide Area Network (WAN) supporting a wide 
range of applications, such as low-volume intermittent 
telemetry, video, web browsing, and the transfer of large 
amounts of data. 

[0009] At present, some cells within a PLMN support 
GPRS and others do not, and current methods for selection 
and reselection of a suitable cell during idle mode do not 
allow selection or reselection of a cell by the mobile station 
based on the availability of such services. Thus, a customer 
desiring such services will be denied selecting or reselecting 
a GPRS cell if another cell in the PLMN is more suitable, 
primarily defined by signal strength of the cell, according to 
current GSM parameters for the selection and reselection of 
cells. 

[0010] One proposed solution is simply to allow the 
mobile station to always favor GPRS cells for selection and 
reselection regardless of whether there is a "better" cell 
according to the current parameters for selection and rese­
lection. This has been opposed by network operators for the 
reason that allowing mobiles to favor GPRS cells for selec­
tion and reselection may disrupt network and cell planning 
by permitting mobiles to select and reselect weak cells, 
merely to obtain GPRS services, thereby affecting network 
performance. For instance, by permitting mobiles to select 
and reselect cells based on service availability, regardless of 
the strength of the cell, mobile stations selecting preferen­
tially on the availability of services will hang on to such cell 
despite the weakness of the signal. This may result in the 
overloading of such cells by mobile stations. 

[0011] Katz, U.S. Pat. No. 6,119,021 has proposed adding 
a GPRS _ Supported parameter to the previous parameters of 
CELL_BAR_ACCESS and CELL_BAR_QUALIFY. 
According to Katz, the network operator can control the 
setting of the parameter. Thus, when the network determines 
that certain cells are overloaded or requires control of the 
network for some other reason, the bit can be switched. 
However, this means that GPRS, or other available services, 
is entirely switched off the cell, thereby barring access to the 
service to all mobile stations, even those for whom the cell 
is the most suitable cell according to current standards. In 
other words, either everybody or nobody gets the additional 
services. 

[0012] The present invention attempts to overcome the 
limitations of the present system by permitting the mobile 
station to select or reselect a cell based on the availability of 
services and provides the network operators control over the 
mobile station's ability to select and reselect cells based on 
the availability of other services, without denying all mobile 
stations desiring such services access to the those services. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 shows the structure of a cellular mobile 
radio system in accordance with one embodiment of the 
present invention. 

[0014] FIG. 2 is a flow diagram of an embodiment accord­
ing to the present invention. 

[0015] FIG. 3 is a flow diagram of an embodiment accord­
ing to the present invention. 

[0016] FIG. 4 is a block diagram of an exemplary radio­
telephone system. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

[0017] The present invention is directed to methods and 
apparatus for permitting a mobile station to select and 
reselect a suitable cell upon which to camp during idle mode 
based on the availability of desired services, such as GPRS. 
In accordance with one embodiment, a new parameter is 
broadcast that identifies whether a mobile station is permit­
ted to preferentially select/reselect a cell based on the 
availability of certain services. To control and maintain 
network performance, the network operators may switch 
between permitting such preferential selection and normal 
selection based on signal strength. In this manner, the 
overloading of certain service providing cells is avoided 
while still permitting access to such services from the cells. 
Thus, the customer can set his mobile station to preferen­
tially select for services while at the same time, the network 
can control its network performance. 

[0018] The new parameter has two settings: 1) GPRS 
service-based selection and reselection is allowed; and 2) 
GPRS service-based selection and reselection is not 
allowed. Thus, for example, the network operator can permit 
preferential selection and reselection by a mobile station 
onto GPRS, or other service providing cells, even when a 
stronger cell (in terms of signal quality) without GPRS, is 
available, but then switch to barring that option when cell 
overloading is affecting network performance. When the 
selection/reselection parameter is barred on a particular cell, 
though mobile stations remote to that cell will not have 
access to GPRS services (or other available services) from 
that cell, mobile stations which are nearer to the cell may 
still be able to obtain such services as long as the cell 
providing that service is the mobile station's best in accor­
dance with current standards for selection/reselection. In 
other words, a mobile station whose best cell is a GPRS cell 
may still have access to GPRS, while others do not, but 
selection and reselection are still determined by traditional 
selection/reselection parameters, i.e., signal strength. 

[0019] In general a radio communication system includes 
a plurality of service areas. Each service area, or cell, defines 
a geographic area that is provided with services by one or 
more associated based stations. Each base station is config­
ured for radio communication with one or more mobile 
stations. The network controller controls the operation of the 
communication system. 

[0020] FIG. 1 is an illustration of communication system 
10, including a plurality of hexagonal radio cells 12, mobile 
station 14, and base stations 16, 18, 20, 22 and 24. For 
illustration, the cells are shown as hexagonal, however, any 
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shape may be used. Within communication system 10, the 
service areas, or cells, are arranged according to a cell re-use 
pattern to permit re-use of radio frequencies or channels. 
This promotes efficient use of radio channels and limits 
co-channel interference, as is well known in the art. 

[0021] Each base station regularly sends out system infor­
mation over a broadcast channel (BCCH), which is received 
and evaluated by the mobile station while in idle mode. 
Information includes the parameters CELL_ BAR_ ACCESS 
and CELL_ BAR_ QUALIFY. These parameters describe 
whether access to a cell can be had and with what priority. 
The Cell_Bar Control File which contains the parameters 
CELL_BAR_ACCESS and CELL_BAR_QUALIFY deter­
mines the function of the cell or of the base station supplying 
the cell. If, for instance, the base station is blocked by setting 
the parameter CELL_ BAR_ ACCESS and, in addition, the 
parameter CELL_BAR_QUALIFY is set, then the cell is 
actually blocked for access to the mobile stations, but can, 
in principle, if no other "free" cell is present permit as a last 
opportunity access to a mobile station. By the CELL_BAR­
- QUALIFY parameter, therefore, a low access priority is 
indicated compared with the mobile station. This is a cell 
having a Lower-Priority-Access. 

[0022] The parameter CELL_ BAR_ ACCESS expresses 
whether a cell is open or blocked. For example, there are 
mobile stations that support GSM-phase one and GSM­
phase 2. A GSM-phase one mobile station sees only the 
parameter CELL_ BAR_ ACCESS and thus knows whether 
or not the cell is open. If it is not, then the GSM-phase one 
mobile station cannot be camped at all on this cell. A GSM 
phase two mobile station also sees the parameter CELL­
- BAR_ QUALIFY, and recognizes at first, on the basis of 
CELL_ BAR_ ACCESS, that the cell is blocked, but also 
recognizes that access can be had to this cell. The mobile 
station must first, however, determine whether other more 
suitable cells can be reached before a cell of lower priority 
can be used. Further parameters that may be broadcast 
include the parameter GPRS _ Supported and other services 
that may come into existence in the future. 

[0023] The PLMN operator may decide not to allow 
mobile stations to camp on certain cells. These cells, for 
example, may only be used for hand over traffic, i.e., calls in 
progress that need to be handed over to other cells. Others 
many be barred for other reasons. As such, barred cell 
information is broadcast as system information to instruct 
mobile stations not to camp on these cells. The barred cells 
status may change dynamically and, thus, the mobile station 
must regularly monitor the system information for this 
parameter. 

[0024] For normal service, the mobile station has to camp 
onto a suitable cell, as defined by GSM standards, tune to 
that cell's control channel, and possibly register. The choice 
of a suitable cell for the purpose of receiving normal service 
is referred to as "normal camping." 

[0025] Through algorithms implemented in the mobile 
station, the mobile station is able to choose the best cell on 
which to initiate a request for service while the mobile 
station is in idle mode (initial cell selection). Once a request 
for service is accepted, additional algorithms are employed 
to monitor the best cell on which to continue service as the 
mobile station moves with the service area. Existing param­
eters define the minimum criteria for cell selection and 
reselection in idle mode. 
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[0026] The mobile station uses the "path loss criterion" 
parameter Cl (GSM 05.05 at 6.4, incorporated by reference 
herein) to determine whether a cell is suitable to camp on. 
Cl depends on four parameters i) the received signal level 
(suitably average); ii) the parameter RXLEV _ AC­
CESS_ MIN, which is broadcast system information, and is 
related to the minimum signal that the operator wants the 
network to receive when being initially accessed by an 
mobile station; iii) the parameter MS_TXPWER_MAX­
- CCH, which is also broadcast as system information, and 
is the maximum power that an mobile station may use when 
initially accessing the network; and iv) the maximum power 
of the mobile station. The formula for determining Cl is 
given in GSM 05.08 (6.4), incorporated by reference herein. 

[0027] The mobile station searches all channels within its 
bands of operation, takes readings of received radio fre­
quency (RF) signal level on each channel and calculates the 
"received level averages" (RLS _ C). The mobile station 
maintains a running average of received signal level 
(RLA _ C) measurements from the top six cells. Thus, while 
camped on a cell, the mobile station regularly looks to see 
if there is a better cell in terms of re-selection criterion, and 
if there is, the better cell is selected. Also, if one of the other 
criteria changes ( e.g., the current serving cell becomes 
barred), or there is a downlink signaling failure, a new cell 
is selected. This is referred to as cell reselection. 

[0028] In order to optimize cell reselection, additional cell 
reselection parameters can be broadcast as system informa­
tion of each cell. The cell reselection process employs a 
parameter C2. The parameters used to calculate C2 include 
i) CELL_RESELECT_OFFSET; ii) PENALTY_TIME 
(when the mobile station places the cell on the list of the 
strongest carriers as specified in GSM 05.08 (6.4), incorpo­
rated by reference herein, its starts a time which expires after 
the PENALTY_TIME); iii) TEMPORARY_OFFSET. The 
permitted values of these parameters and the way in which 
they are combined to calculate C2 are defined in GSM 05.08 
(6.4). Instead of the parameter C2, a GPRS mobile station 
applies the corresponding parameter if provided. A mobile 
station supporting SoLSA (local service area subscription) 
with SolSA subscription uses the SoLSA cell reselection 
parameters (GSM 05.08 (6.6.3), incorporated by reference 
herein). 

[0029] At present, however, not every cell supports addi­
tional services such as GPRS. For example, as shown in 
FIG. 1, base station 18, depicted by a square, supports only 
"additional" services, base stations 22 and 24, depicted by 
circles, support "normal" services only, base stations 16 and 
20, depicted by triangles, support normal plus additional 
services such GPRS. The system information sent out by 
base stations 22 and 24 contains no GPRS _ supported param­
eter, whereas base stations 16 and 20 support both "normal" 
and additional, such as GPRS services. The parameters 
broadcast for these cells 16 and 20, includes CELL-

BAR ACCESS, CELL BAR QUALIFY, and 
GPRS=SUPPORTED. A mobik stati;;n desiring GPRS ser­
vices would be permitted to camp onto cells 16 or 20 and 
receive GPRS services to the extent that one of these cells 
was the "best" cell as defined by current standards. 

[0030] Presently, the availability of services has not been 
part of the selection criteria. Although addition of the 
parameter GPRS_SUPPORTED (or other service) is avail-
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able, the service is either made available on a cell or it is not 
available on a cell for all mobile stations. 

[0031] In accordance with the present invention, when a 
mobile station desiring GPRS services camps on a cell not 
supporting GPRS services, because the "best" cell based on 
normal criteria does not support GPRS, the mobile station 
triggers a "GPRS preferred service based selection/reselec­
tion mode." This can be accomplished automatically or 
manually upon camping on a cell not supporting GPRS 
services or it can be set by the mobile station owner at any 
time. Thus, by changing its prioritization of cells from signal 
strength to that of service availability, the mobile station can 
receive information about which cells support such selec­
tion/reselection and prioritize calls on that basis. 

[0032] In this state, the mobile station continues to moni­
tor cells for signal quality but also monitors for service based 
selection/reselection capability, but prioritizes cells of suit­
able signal quality first by availability of services, followed 
by prioritization by signal strength. For example, if GPRS 
services are desired, the first criteria for choosing the cell to 
be camped on is whether such services are available fol­
lowed by the usual criteria for cell selection and reselection. 
However, the network controls such service based selection 
by broadcasting whether such preferential selection will be 
allowed. 

[0033] Thus, according to one embodiment of the present 
invention, the system information sent out by base stations 
16 and 20 includes an additional parameter with the value 
GPRS SELECTION/RESELECTION_ALLOWED or 
GPRS SELECTION/RESELECTION_ NOTALLOWED 
that may be broadcast. Thus, in addition to broadcasting that 
GPRS services are available, these parameters permit a 
mobile station preferentially desiring GPRS services to 
selectively camp onto a GPRS supported cell allowing for 
such preferential selection regardless of the availability of a 
cell (which may or may not be GPRS supported) with 
greater signal strength. 

[0034] If the network operator discovers problems in 
mobile stations camping on cells simply because of their 
services, rather than turning off the desired services com­
pletely (thereby denying access to all mobile stations) as 
previously suggested, the GPRS SELECTION/RESELEC­
TION_ NOTALLOWED bit is set thereby clearing the cell of 
remote mobile stations but permitting closer mobile stations 
to obtain the desired services (dependent, of course, on 
signal quality). In other words, mobile stations that can still 
consider the GPRS or other service supported cell their "best 
cell" in terms of signal quality will still have access to the 
cell and the desired service, while distant or remote mobile 
stations will not. 

[0035] Thus, according to one embodiment of the present 
invention, depending on the state of the bits, i.e., whether the 
bit is set or not, the cell signal may indicate whether the cell 
is open or blocked, whether the cell is GPRS ( or other 
service supported), and whether or not the mobile station can 
preferentially select that cell based on GPRS or other 
service. 

[0036] Cell selection and reselection according to one 
embodiment of the present invention is illustrated in the flow 
diagram of FIG. 2. During typical operation, a mobile 
station is powered on, block 100, and receives broadcast 
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information, i.e. the network system information, block 102. 
The network information includes information about cells 
that presently are not providing services, those providing 
only normal services, those providing only additional ser­
vices, and those providing both normal and additional ser­
vices. 

[0037] A number of available cells in the network are 
identified, block 104, and the cell quality of each cell is 
evaluated based on the standards for cell selection based in 
GSM 3.22, incorporated by reference herein, block 106. 
Cells are prioritized according to the "path loss criterion" 
(Cl), block 108, primarily based on signal strength. The 
requirements of the mobile station are identified, block 110. 
A mobile station requiring only normal services, block 112, 
selects the "best" cell based on signal quality, block 124, and 
camps, block 126, on that cell. As the mobile station moves 
through the service area, it monitors the system information 
to determine if a better cell becomes available, block 128. If 
a better cell becomes available, the mobile station reselects 
that cell and proceeds to camp on that cell, arrow 130. 

[0038] If additional services 132, such as GPRS services 
are required by the mobile station, the mobile station pro­
ceeds to evaluate cells for services and signal quality, block 
134. If the best cell provides the additional services, block 
136, that cell is selected, block 138, and camped on, block 
140. As with normal services, the mobile station continues 
to monitor the network information, block 142, for a better 
cell according to standard criterion for cell reselection. 
According to the present invention if the most "suitable cell" 
(highest signal) does not support additional services, 144, 
the mobile station, after receiving no service available for 
GRPS or other desired services, switches, either automati­
cally or manually, to service-based selection/reselection, 
block 146. Cells supporting the requested service are iden­
tified as supporting the service, block 148. An additional 
parameter is broadcast indicating whether service based 
selection is allowed at that time, block 150. If service-based 
selection is allowed 152, the mobile station selects the best 
cell, block 156, from a list of prioritized cells allowing for 
such selection, block 154, and camps on that cell, block 158. 
As with normal selection procedures, the mobile station 
continues to monitor the network information for a better 
cell, block 160, testing each choice of a better cell to see if 
it supports the desired services (block 136). 

[0039] In accordance with an embodiment of the present 
invention, the mobile station receives broadcast information 
from cells supporting the additional services and whether 
those cells permit the selection/reselection of those cells on 
the basis of service preference (e.g. GPRS SELECTION/ 
RESELECTION_ALLOWED). Thus, cells broadcasting the 
GPRS SELECTION/RESELECTION_ ALLOWED param­
eter are then listed first and then prioritized according to 
signal strength. Cells not permitting selection/reselection 
based on availability of additional services, such as GPRS, 
broadcast the parameter GPRS SELECTION/RESELEC­
TION NOTALLOWED. 

[0040] If overloading of a cell occurs, the network can 
change the service-based selection parameter to service­
based selection not allowed for a particular cell thereby 
barring mobile stations from selecting or reselecting that cell 
based on services 162. In this case the mobile station can 
continue to monitor 164 until such selection is available or 
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the mobile station can revert from selection/reselection on 
the basis of service mode to selection/reselection based on 
the normal parameters, block 138. 

[0041] FIG. 3 illustrates another embodiment of the cell 
selection/reselection method of the present invention. 

[0042] The mobile station is powered on, block 200, and 
begins receiving network information 202. A number of 
cells are identified in the network, block 204, and prioritized 
according to the standard parameters, block 206. The list of 
suitable cells, as defined by current standards, is identified, 
block 208, and the mobile station determines whether the 
"best cell" is GPRS or other service supported, block 210. If 
it is, 212, the mobile station selects that cell, block 214, 
camps on it, block 216, and continues to monitor cells as the 
mobile station moves through the service area for a better 
cell, block 218. As the mobile station moves through the 
service area and the "best" cell under the normal standards 
changes, the mobile station receives information as to 
whether the-new cell supports the desired services, 220. 

[0043] If either during initial selection or later reselection 
the "best cell" identified by normal parameters does not 
support GPRS, 222, the mobile station considers this "no 
cell available," block 224. The mobile station can be either 
manually or automatically switched to GPRS-based selec­
tion, block 226. In the preferred embodiment, the mobile 
station, upon receiving the no cell available signal, will 
automatically trigger the GPRS-based selection/reselection 
mode. The system is monitored for cells providing GPRS 
and which allow selection/reselection based on the avail­
ability of GPRS, block 228. If GPRS-based selection is not 
allowed, 230, the mobile station considers this "no cell 
available," block 232, and the mobile station continues to 
the monitor the system for service based selection/reselec­
tion, 234. 

[0044] If service based selection and reselection is 
allowed, 238, the cells allowing such selection are then 
prioritized according to normal parameters, block 240, and 
the best cell (based on cell quality) from the cells permitting 
GPRS-based selection is selected, block 242, camped on, 
block 244. The mobile station continues to monitor cells first 
for GPRS-based selection/reselection allowed and then sig­
nal quality, block 246 and arrow 247. In this embodiment, if 
a cell with the desired services does not become available, 
the mobile station can switch back to selection/reselection 
based on normal parameters. 

[0045] FIG. 4 is a block diagram of a radiotelephone 
system 400. The radiotelephone system may be any cellular 
system, personal communications system, trunked radio 
system or any other type of radio system. In an exemplary 
embodiment, the radiotelephone system 400 is a Universal 
Mobile Telecommunications System (UMTS) as specified 
by the Third Generation Partnership Project. 

[0046] The radiotelephone system 400 includes a plurality 
of base stations 402, 404, and a plurality of mobile stations. 
Each base station 402, 404 provides radio communication 
service to mobile stations in the geographic vicinity of the 
base station. Thus, in the embodiment of FIG. 4, base station 
402 provides radio communication service to mobile sta­
tions 406, 408, 410 and base station 404 provides radio 
communication service to mobile stations 412, 414. A two­
way radio link is established between a mobile station and 
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one or more base stations. As a mobile station enters the area 
served by the base station, the mobile station registers with 
the base station, so that the mobile station may be locate for 
paging. As mobile stations move geographically, radio com­
munication is handed off from base station to base station. 
The system 400 may further include a mobile switching 
center for controlling system-level operations such as hand­
off. 

[0047] Mobile station 410 illustrates an exemplary 
embodiment of a mobile station of the system 400. The 
mobile station 410 may also be referred to as a mobile, 
portable, handheld, user equipment (UE) or radiotelephone. 
The mobile station 410 includes an antenna 420, a receiver 
422, a transmitter 424, a controller 426, memory 428, user 
interface 430 and battery 432. 

[0048] The antenna 420 transforms electromagnetic 
energy to electrical signals provided to the receiver 422, and 
transforms electrical signals from the transmitter 422 to 
electromagnetic energy for transmission to remote radio 
receivers. The receiver 422 responds to the electrical signals 
from the antenna 420 to produce detected data for the 
controller 426. The receiver 422 may include circuits such as 
filters and demodulators. The transmitter 424 responds to 
formatted data from the controller to provide the electrical 
signals to drive the antenna 420. The transmitter 424 may 
include circuits such as modulators and filter. The antenna 
420, the receiver 422 and the transmitter 424 together form 
a radio communication circuit for two-way radio commu­
nication with remote radio devices such as the base station 
402. 

[0049] The controller 426 controls operation of the radio­
telephone 410. The controller 426 may be implemented as a 
processor, microprocessor, digital signal processor (DSP) or 
any other logic circuit or combination of circuits providing 
control functions. The controller 426 operates in response to 
data and program instructions stored in the memory 428. In 
one mode, the controller 426 controls the radio communi­
cation circuit by directing the tuning, activation and deac­
tivation of the circuit. The user interface 430 provides user 
control of the radiotelephone 410. In typical embodiments, 
the user interface 430 includes a keypad, a display screen, a 
microphone and a speaker. The battery 432 provides oper­
ating power for the radiotelephone 410. 

[0050] According to the present invention, therefore, a 
mobile station in a radiotelephone system can preferentially 
choose how it will select or reselect a cell in idle mode. The 
network can control this preferential selection and reselec­
tion by setting either the bit to either SERVICE BASED-

SELECTION ALLOWED or SERVICE BASED SE-- - -
LECTION_NOT ALLOWED. In this way, remote mobile 
stations can be dropped off of weak cells, but close mobile 
stations can still be provided GPRS services if their best cell 
also provides such services. 

[0051] There has been a need in the art for a mobile 
station's ability to select a cell on which to camp based on 
services desired by the mobile station. Previously, mobile 
stations were limited to camping on cells solely based on 
signal quality regardless of whether a perfectly acceptable 
alternative cell provided the desired services. Thus, the 
present invention provides for the broadcast of a new 
parameter identifies to a mobile station whether the mobile 
station can preferentially select or reselect a cell based on the 
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availability of certain services. In addition, the present 
invention permits the network operators to control and 
maintain network performance by switching its broadcast 
parameters between such preferential selection and normal 
selection based on signal strength. In this manner, the 
overloading by remote Mobiles Stations of certain service 
providing cells is avoided access to the services from the 
cells to close mobile stations Thus, the customer can set his 
mobile station to preferentially select for services while at 
the same time, the network can control its network perfor­
mance. 

1. A method for selecting and reselecting a radio cell 
within a cellular mobile radio network having at least two 
cells by a mobile station in idle mode, comprising: 

detecting by the mobile station a plurality of cells pro­
viding services selected from the group consisting of no 
services, only normal services, only additional services, 
and all services offered; 

receiving and evaluating by the mobile station the net­
work information; 

receiving and evaluating by the mobile station in idle 
mode additional network information; 

determining the mobile station's service requirements, 

automatically selecting, by the mobile station, the best 
cell meeting the mobile station's service requirements; 

monitoring by the mobile station of the network informa­
tion for a better cell providing the required services. 

2. The method according to claim 1 wherein the cellular 
mobile radio network is a Global System for Mobile Com­
munications (GSM) network. 

3. The method of claim 1 wherein the network informa­
tion comprises a Cell_Bar Qualify parameter, a Cell_Bar 
Access parameter, and at least one Additional Services_ Sup­
ported parameter. 

4. The method of claim 3 wherein the Additional Service 
Supported Parameter comprises a GPRS_Supported Param­
eter. 

5. The method of claim 3 wherein the additional network 
information comprises a service based selection parameter. 

6. The method of claim 5 wherein the service based 
selection parameter comprises Service Based Selection_ Al­
lowed or Service Based Selection_Not Allowed parameter. 

7. The method of claim 6 wherein the service based 
selection parameter comprises GPRS Selection_ Allowed or 
GPRS Selection Not Allowed. 

8. The method of claim 6 wherein the network controls 
service based selection of a cell by selectively setting the 
service based selection parameter. 

9. The method of claim 6 wherein the mobile station 
prioritizes cells first on the availability of service based 
selection and then on normal parameters. 

10. A method by which a mobile station in idle mode 
selects and reselects a cell, comprising 

selecting, by the mobile station, the desired service mode; 

receiving and evaluating network information; 

determining a plurality of cells that permit service based 
selection; 



Motorola Solutions, Inc., Ex1024, p. 11

US 2004/0192313 Al 

prioritizing the plurality of cells that permit service based 
selection on the basis of normal prioritizing standards 
to identify the best cell; 

selecting the best cell; 

camping on the best cell; 

monitoring network information for a change in priority; 
and 

reselecting the best cell. 
11. The method according to claim 10 wherein the net­

work information comprises a Cell_ Bar_ Qualify parameter 
and a Cell_Bar Access parameter. 

12. The method according to claim 11 wherein the net­
work information further comprises a Service_ Supported 
parameter. 

13. The method according to claim 12 wherein the net­
work information further comprises a Service Based Selec­
tion Allowed-Service Based Selection Not Allowed - -
parameter. 

14. The method according to claim 13 wherein the Service 
Service Based Selection Allowed-Service Based Selection­
_ Not Allowed paramet~r comprises GPRS Selection_Al­
lowed-GPRS Selection Not Allowed. 

15. The method according to claim 14 wherein the net­
work controls service based selection. 

16. A method for permitting a mobile station to select a 
cell on the basis of services provided by the cell, the method 
comprising: 

providing a plurality of cells in the network wherein each 
cell supports services selected from the group consist­
ing of only normal services, only additional services, 
normal and additional services and no services; 
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periodically transmitting by the network, network infor­
mation to a plurality of mobile stations which infor­
mation is evaluated and received by mobile stations to 
indicate which services are available; 

permitting selection by a mobile station of a cell provid­
ing a desired service by transmitting with the network 
information additional information comprising at least 
one additional parameter permitting service based 
selection and reselection. 

17. The method of claim 16 wherein the system informa­
tion comprises a Cell_Bar Qualify parameter, a Cell_Bar 
Access parameter, and at least one Additional Services 
parameter and at least one service based selection parameter. 

18. The method of claim 17 wherein the additional 
services are selected from the group consisting of an ability 
to provide a video call, an ability to provide a data call, an 
ability to provide a bounded transfer delay, and an ability to 
provide a specified data throughput. 

19. The method of claim 18 wherein the additional 
services comprise Global Packet Radio Services (GPRS). 

20. The method of claim 19 wherein the service based 
selection parameter comprises GPRS Selection_ Allowed 
and GPRS Selection Not Allowed. 

21. The method of claim 20 wherein the additional 
parameter comprises GPRS Reselection_ Allowed and 
GPRS Reselection Not Allowed. 

22. The method of claim 21 wherein service based selec­
tion is regulated by the network by the service based 
selection parameter. 

* * * * * 




