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Method for extending content aware accounting to a serving GPRS node

B 5 : us7702311 Hi%5: 10/610,370
S H: 2003/06/30 HIiE H:2003/06/30  #AXH: 2010/04/20
FE A b b g 2

BFBN: BEAL

& B A: Mizell; Jerry | Lauson; David J. | Provost; Curtis

HE
A serving GPRS node (SGSN) is made
content aware by passing content ]

based rate information in the GPRS
tunnel protocol (GTP) header. The
SGSN uses the PDP context request to
inform a GPRS support node (GGSN)
that it is content aware and can
process the content based rate
information. In one embodiment, the
rate information is passed in a GTP
extension header. A new GTP header
type tells the SGSN that rate | pyeiomie $63N : GaSN
information is present in the GTP ﬂcrealedPOPCuntexl
header content field. In an alternate Respanse
embodiment, the rate information is
passed in a fourth octet of a four octet
tunnel endpoint identifier (TEID). 3, Dowrload packel
4, GTP packe! (account

ERA LR 17 FHEE: 32 piten ek o

A method for billing a mobile terminal e feh

in a general packet radio service (GPRS) Prebork

network, comprising: determining a
rate for a data packet bas.ed upon e
content; and generating a

corresponding charging record relating a charge rate to a quantity of data packets transmitted
at the charge rate, wherein the corresponding charging record is based upon a number of
successfully delivered data packets of the quantity of data packets.

6. GGG
generated
Charging Record

5. SGSN genrated
Charging Record

1, Crete POP Cartext Request
(context aware capabiz)

Al

FREEROH LRI 22 REE: 8

A method for billing a mobile terminal in a general packet radio service (GPRS) network,
comprising: determining a rate for a data packet based upon content; and generating a
corresponding charging record relating a charge rate to a quantity of data packets transmitted
at the charge rate, wherein the corresponding charging record is based upon a number of

successfully delivered data packets of the quantity of data packets.
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Method of SMS message transfer after GPRS attach

B US7587209 Hi%5: 10/334,669
M H: 2002/12/30 HEH: 2002/12/30  FALH: 2009/09/08
FE A b b g 2

BB : Al

% B\ : Bianconi; Richard | Armstrong; Jay | Boudreaux; Paul

HE

A method in an SGSN of a GPRS/UMTS
network for wireless communications ’/100
including a mobile node, the SGSN, a

GGSN, an HLR, an SMS-G and a SMS-SC
includes introducing a delay after a
mobile node has attached and is L 1%
connected to allow the delivery of SMS HR ey SMS:
messages before initiating tear down /‘/ §C
procedures to place the mobile node in H\m 1 "
a standby mode of operation by tearing

down the signaling links between the td
mobile node and the SGSN. Generally,
the inventive process performed by the
SGSN includes receiving, from the |1
mobile node, an initial UE (attach
request) message to establish a
signaling link, authenticating the 108 i
mobile node to determine whether to

allow it to attach to the network, @
accepting and completing the attach,
informing the HLR that the mobile (1%
node is attached and delaying the tear ONS
down of the signaling links for a period :
sufficient to enable the SMS-SC to paes
deliver any queued SMS messages.

10
M SGSN e GoSN

Access

Network 128

>

-

FEAIR LFIE: 16 FRAESE: 18

A method in an SGSN of a GPRS/UMTS network for wireless communications including a mobile
node, the SGSN, a GGSN, an HLR, an SMS-G and a SMS-SC, the method comprising: receiving,
from the mobile node, an initial UE (attach request) message to establish a signaling link;
authenticating the mobile node to determine whether to allow it to attach to the network;
informing an HLR that the mobile node is attached; accepting and completing the attach;
delaying the tear down of the attached signaling link to keep the mobile node in a connected
mode of operation with signaling links present; receiving a short message service message from
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an SMS gateway (interworking function); delivering the short message service message to the
mobile node; and tearing down the attached signaling link to place the mobile node in a standby
mode of operation: wherein the step of delaying includes initiating a countdown timer; wherein
the delaying step is terminated and the attached signaling link is torn down upon determining
that there are no pending SMS messages for the mobile node.

RIEEMI LRI 20 FFAER: 23

A method in an SGSN of a GPRS/UMTS network for wireless communications including a mobile
node, the SGSN, a GGSN, an HLR, an SMS-G and a SMS-SC, the method comprising: receiving,
from the mobile node, an initial UE (attach request) message to establish a signaling link;
authenticating the mobile node to determine whether to allow it to attach to the network;
informing an HLR that the mobile node is attached; accepting and completing the attach;
delaying the tear down of the attached signaling link to keep the mobile node in a connected
mode of operation with signaling links present; receiving a short message service message from
an SMS gateway (interworking function); delivering the short message service message to the
mobile node; and tearing down the attached signaling link to place the mobile node in a standby
mode of operation: wherein the step of delaying includes initiating a countdown timer; wherein
the delaying step is terminated and the attached signaling link is torn down upon determining
that there are no pending SMS messages for the mobile node.
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Packet-switched communications in a mobile network

B US7420951 H% 5 09/609,913
H3& H': 2000/07/03 A H: 2008/09/02
FE A b b g 2

BB : Al

KB A: Mizell; Jerry L.| Provost; Curtis M. | Gallant; Martin L. J.

HE
A  mobile communications system
includes a system controller and cell U /—27

sites having base station systems. The
network between the system controller
and the base station systems is a
packet-switched network, such as an
Internet Protocol (IP) network. In one
embodiment, the mobile
communications system is a General
Packet Radio Service (GPRS) system.
The system controller is a serving GPRS
support node (SGSN), and the network
between the SGSN and the base station
systems includes a Gb network. In one
arrangement, IP addressing is used to
communicate messages between the
base station systems and the SGSN.

3

HLR

FAH LR 16 HHERE: 23
A serving GPRS support node (SGSN)
for use in a mobile communications
network having a plurality of cell sites,
comprising: a connectionless, packet-
based protocol layer to communicate,
over a Gb interface, packets with a connectionless, packet-based protocol layer of a base station
system in a cell site; and a controller adapted to transmit and receive data through the
connectionless, packet-based protocol layer of the SGSN over the Gb interface with the base
station system according to a connectionless, packet-based protocol.

PACKET
DATA
NETWORK

[Faientics com
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Channel request and contention resolution apparatus and method

B US7302251 HiE5: 09/943,871
H5EAH: 2000/10/06 HIiE H:2001/08/30 AL H: 2007/11/27
BB Jb b 4%

BB : Al

& B A: Barany; Peter A.|Bontu; Chandra S.|Rahman; Shamim Akbar

HE

A wireless network includes wireless
access systems for communicating with
mobile stations. At least one of the
wireless access systems is capable of
communicating with multiple types of
mobile stations. One type of mobile
station communicates according to the
Enhanced General Packet Radio Service
(EGPRS) protocol, while another type of
mobile station communicates
according to the GSM/EDGE Radio
Access Network (GERAN) protocol. The
wireless access system includes control
logic to select one of plural types of
protocol stacks  to use for
communications over an air link with
the different types of mobile stations.

In response to an indicator of a first LWREESSCORENETORY e abh
type, the wireless access system selects /
a first protocol stack, and in response ]

BEARER DT

to an indicator of a second type, the
wireless access system selects a second
protocol stack.

patertics.com

FAR LR 12 $HA0RE: 22

A method of controlling communications in a wireless network comprising: receiving, in a
wireless network controller, a Temporary Logical Link Identity (TLLI) structure in a message sent
over an air link by a mobile station to establish a data transfer session in the wireless network;
and selecting one of plural types of protocol stacks in the wireless network controller to use for
communications over the air link between the wireless network controller and mobile station
based on a value of the TLLI structure, wherein selecting one of plural types of protocol stacks
comprises selecting from protocol stacks comprising a GERAN protocol stack.

HIEEMIN BRI 25 FREE: 10
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A method of controlling communications in a wireless network comprising: receiving, in a
wireless network controller, an—indicateor Temporary Logical Link Identity (TLLI) structure in a
message sent over an air link by a mobile station to establish a data transfer session in the
wireless network; and selecting one of plural types of protocol stacks in the wireless network
controller to use for communications over anthe air link between the wireless network
controller and mobile station based on the—indicatera value of the TLLI structure, wherein
selecting one of plural types of protocol stackszrlses selecting from protocol stacks
comprising a GERAN protocol stack. &m
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Method for sending modulated-signal blocks, sending station and data
source for the implementation of the method

5 US7283501 Hi%5: 10/187,934
A H: 2001/07/02 HIiEH:2002/07/02  #AXH: 2007/10/16
C2hr ) N | A S

FRBN: AR

R \: Cayla; Ste|Eskicioglu; Suat

HE

The modulated-signal blocks are
formed by a sending station from
respective data blocks of variable size
received from a data source on a time- SYNCHRONOUS INTERFACE
division multiplexing synchronous link.
They are then sent with a specified
block rate on multiplexed physical
channels. The synchronous link REASSEMBLING OF RLCIMAC BLOCKS

between the data source and the \
sending station supports dedicated \ \\\\\\‘ 5
channels respectively associated with

the physical channels, each offering a CHANNEL| [CHANNEL |CHANNEL| | CHANNEL | [CHANNEL] |CHANNEL| [CHANNEL| CHANNEL
specified transmission capacity CODER || CODER {| CODER || CODER || CODER (| CODER || CODER | | CODER
determined over a sending period \/ \/ / \/
inverse to the block rate, and & 2 5 8 l

supplementary channels. A part at least

of each data block intended for a WITREXNG

physical channel is transmitted on the \
associated dedicated channel. When 5 9
the size of the block exceeds the ™ MODULATOR 55 3 P
transmission capacity, another part is / N/
transmitted on at least one RADIO
supplementary  channel of the STAGE

patertivs. com

synchronous link, allocated dynamically
to the physical channel.

FAH LR 12 LS 9

A method for sending modulated-signal blocks on multiplexed physical channels, the method
comprising: forming the modulated-signal blocks by a sending station from respective data
blocks of variable size received from a data source on a time-division multiplexing synchronous
link, and sending the modulated-signal blocks with a specified block rate on each physical
channel, wherein the synchronous link between the data source and the sending station
supports dedicated channels respectively associated with the said physical channels, each
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offering a specified transmission capacity over a sending period inverse to the block rate, and
supplementary channels; transmitting a part at least of each data block from which is formed a
modulated-signal block sent on a physical channel from the data source to the sending station
on the dedicated channel associated with the said physical channel; and transmitting another
part of the said data block, when the size of the said data block exceeds the said transmission
capacity, on at least one supplementary channel of the synchronous link, allocated dynamically
to the said physical channel, wherein, on each supplementary channel of the synchronous link
allocated to a physical channel for a sending period, an address identifying the said physical
channel is transmitted.

RN LRI 14 SRR 18

A method for sending modulated-signal blocks on multiplexed physical channels, wtherein
method comprising: forming the modulated-signal blocks are-fermed-by a sending station from
respective data blocks of variable size received from a data source on a time-division
multiplexing synchronous link, and are-sentsending the modulated-signal blocks with a specified
block rate on each physical channel, wherein the synchronous link between the data source and
the sending station supports dedicated channels respectively associated with the said physical
channels, each offering a specified transmission capacity over a sending period inverse to the
block rate, and supplementary channels,and-where; transmitting a part at least of each data
block from which is formed a modulated-signal block sent on a physical channel is-trarsmitted
from the data source to the sending station on the dedicated channel associated with the said
physical channel;; and transmitting another part of the said data block, when the size of the said
data block exceeds the said transmission capacity, anether—partofthe said-data—block-is
transmitted—on at least one_supplementary channel of the synchronous link, allocated
dynamically to the said physical channel, wherein, on each supplementary channel of the
synchronous link; allocated dynamieatly-to a physical channel for a sending period, an address
identifying the said physical channel is transmitted.
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Data session service initialization for wireless devices

B US7072961 Hi% 5 10/036,084
HE H: 2001/12/31 AL H: 2006/07/04
FE A b b g 2

BB : Al

& B A: Maclean; lan|Subramaniam; Gokul

HE

A system and method of the present

invention include a gateway device that 2

serves as an interface between a high WS CTR {100

speed wireless data packet network 1 0

and an application server placed within “:E:“ 'gjﬂ‘ _________________________________________ AN

a wireline data packet network such as . ] [ MECLR

the Internet. The gateway device it i "

generates network performance : INIOR ‘
indicators that reflect performance of : —

the high speed wireless data packet 1
network and transmits them to an ETB:%H
application server. This enables the oy
quality of service determinations to be B

made by the application server with at ::J; H
least some knowledge of the wireless -
network's ability to support the -

selected quality of service. In the Y 1 J
described embodiment of the ﬂ —
invention, the gateway devices are m

GPRS/UMTS gateway GPRS support : - 1~
nodes (GGSNs). The GGSNs generate SERVER

network performance indicators. '

Exe| LRI 20 FHAERE: 16 T

A high-speed wireless data packet network, comprising: an application server for transmitting
data to a mobile terminal by way of a wired data packet network and subsequently by way of a
wireless communication link; and a gateway device providing an interface between the
application server and network elements of the high speed wireless data packet network that
form the wireless data packet network wherein a gateway general packet radio service (GPRS)
service node (GGSN) is formed to pass network performance parameters relating to the wireless
data packet network to the application server while a data session is being established to enable
the application server to determine an appropriate quality of service (QoS) level of data transfer.
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Disaster recovery for very large GSM/UMTS HLR databases

FS: US7039402 Hi% 5 10/634,555
Hi& H: 2003/08/05 A H: 2006/05/02
FE A b b g 2

BRI AR

&KW\ : Gan; Hock|Sarkar; Pallab|Kohler; Darren

HE

An HLR register for maintaining data
relating to mobile users of a network OTHER MOBLLE NETWORKS, INTERNET, PSTNETG 190
for use by the network, the register
being arranged to be coupled to a mate |
register at a remote location for back
up of the data, the register being SIGRALLING NETWORK 150
divided into segments and arranged tO | frrmmmmmmsicsssineermseeeemmseesseseessssssssssssssssessosmeeemomeeeeeemoeeeesmmeeee breeemsas
carry out a partial handover to the i

mate register by handing over .
maintenance of data of one or some of || e |
the segments to the mate register | REGATER 1 ‘ v 19 e ATE REGISTER 120 !
temporarily. By allowing a partial : | SUBSCRBER | | i '
handover rather than requiring a i inm | SUBSCRIRER DATA I
complete handover, the handover can |i || SEGUENT) : kBSS m B8 1 SEGMENT &0 i
be simpler and quicker. This can reduce |i|—— | . f
the risk of loss of data or reduce an : igﬁicmm ggg;i;lﬁgnm ii
amount .of down  time f:\n.d 5 |SEGMEM£U . ) :
consequential losses of revenue. This is |} [s——— MOBILE !
particularly important for larger TERMINALS a CONTROLLER | |!
registers. The handover can be | [CUNTHUU-EH Emn i '
triggered by a fault in the segment or |: 133 E :
for the purpose of planned | WOBILE KETWORK 100 i
maintenance for example. It can be b AR e e s PP — R e !

patentics.com

triggered manually or automatically.

FAR LR 14 $HEE: 19

A location register for maintaining data relating to current location of users of a mobile
telephone network for use by the mobile telephone network, the location register being
arranged for coupling to a mate location register at a remote location for back up of the data,
the location register comprising a controller which is arranged to divide the data into segments
and to carry out a partial handover to the mate location register by handing over maintenance
of data of one or some of the segments to the mate location register temporarily, wherein the
handing over is triggered by a fault in the segments, and wherein the controller maintains a map
of which users belong to which segment.
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Communicating over one or more paths in an interface between a base
station and a system controller

FALS: US7006478 B35S 09/715,753
Hii& H: 2000/11/17 ¥R H: 2006/02/28
C2hr ) N | A S

FRBN: AR

& BAN: Mizell; Jerry L.| Provost; Curtis M.

HE

A mobile communications
network includes base stations /“:1

and a system controller, such as B35 i6
a serving GPRS support node f

(SGSN) of a General Packet
Radio Service network. An NG|
interface, such as a Gb interface,
is provided between each base

station and the system /.-\ -, I'I-J{m' 7
controller. A plurality of paths \/(- Ay o
JMII un.wn_.q,@ :Lﬂu i

Wy

(e.g., Network Service virtual

circuits) in the interface are (
dentifi : WTa=[?, JP
identified, with each path n 1B

defined by an address in the
base station and an address in

the system controller. One of

the plurality of paths is

associated for a given mobile @
Ly

e
“F’”D\f \
accomplished by employing — F |

b
either an implicit path .
negotiation or an explicit path \-J.'h ”:'" H:-'lﬂl-lPE,l:'E (Wij
S

negotiation. ‘ "u._
il

station. Load sharing can be
Uit %) |

£ ¢! TR YRE I || N——
11 patentics com
A method of establishing
communications between a base station and a system controller over a network, comprising:
identifying a plurality of paths in the network, each path defined by an address in the base
station and an address in the system controller; and selecting one of the plurality of paths to
communicate data associated with a given mobile station, wherein selecting one of the plurality
of paths comprises performing an implicit negotiation in which the path is defined by a source
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Internet Protocol (IP) address of a message communicated by the base station and by a source
IP address of a message communicated by the system controller.
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Allocating carrier frequencies for communicating beacon control signaling

S US6907228

FHi% H: 2002/01/24 L H: 2005/06/14

A N : b H R 2%
LBRIBN: B

& B A Lohtia; Anit| Tang; Yugiang|Tse; Paul Chan H.

HE

A mobile  communications
network includes a plurality of
cells and cell sectors in each cell.
Carrier frequencies for carrying
beacon control signaling, such
as a broadcast control channel
(BCCH), are assigned from the
entire band of available carrier
frequencies. The same carrier
frequencies are assigned to
carry traffic channels. This
arrangement enables the use of
one carrier frequency to
communication beacon control
signaling in one cell segment,
while also allowing the use of
the same one carrier frequency
to communicate bearer traffic in
another cell segment, thus
affording substantial increases
in network capacity that has
heretofore not been possible in
networks in the absence of
significant infrastructure
buildout or modification.

ERTR LRI 25 RRE
JE: 22

Hi55: 10/056,538

e |
= =

[patentics.com

A method for use in a mobile communications network, comprising: defining a band of carrier
frequencies for the mobile communications network; for a first cell segment, allocating one of
the carrier frequencies in the band for communicating beacon control signaling; for another cell
segment, allocating the one of the carrier frequencies to carry bearer traffic; allocating a first
group of carrier frequencies to the first cell segment, and allocating a second, distinct group of
carrier frequencies to a second cell segment that is different from the another cell segment,
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wherein the one carrier frequency for communicating beacon control signaling is part of the
plurality first group of carrier frequencies allocated to the first cell segment.
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Mobile communication system using loss cables as transmission elements

BB 5 Use876854 HI% 5 09/723,345
A H: 1999/11/26 HIiEH:2000/11/27 A H: 2005/04/05
FE A b b g 2

BFBN: BEAL

& B N: Ferray; Jean-Pierre

HE

Runs of loss cable are disposed in
succession along a zone of radio
coverage and coupled with feeder
means from base stations of a cellular
mobile communication network. The
feeder means apply first radio
frequency signals from a first base
station to a first cable run and second
radio frequency signals from a second
base station to a second cable run,
adjacent to the first run. They also
apply at least part of the second radio
frequency signals to the first cable run,
preferably attenuated relative to the
first radio frequency signals as applied

to the first cable run, creating a zone of
partial coverage between adjacent cells .

in order to facilitate operation of an

automatic cell changeover during calls. SU EM
FAUH R 8 HFAEE: 40 ERNS g
Mobile communication system,

comprising runs of loss cable disposed
in succession along a zone of radio
coverage and feeder means for feeding the cable runs from base stations of at least one cellular
mobile communication network, wherein the feeder means comprise: means for applying first
radio frequency signals from a first base station of the cellular mobile communication network
to a first cable run, said first radio frequency signals including a first beacon signal specific to a
cell serviced by said first base station; means for applying second radio frequency signals from a
second base station of the cellular mobile communication network to a second cable run which
is adjacent to the first run, said second radio frequency signals including a second beacon signal
specific to a cell serviced by said second base station; and, means for applying to the first cable
run together with said first radio frequency signals at least part of the second radio frequency
signals including said second beacon signal.

nteis com
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Device for allocating resources in a radiocommunication network

B 5 Use636736 Hi% 5 09/508,132
A H: 1997/09/12 HiEH:2000/07/13 AL H: 2003/10/21
FTE A b 2%

BB : Al

& A\: Billon; Thierry

WE

A system for allocating a resource to a

terminal in a cellular mobile radio H)SZ
network in which each cell of the M)SJ H

network is identified by a primary color
and a secondary color which
correspond to transmission frequencies
allocated to it, namely and respectively
a set of primary frequencies (FP) and a

set of secondary frequencies (FS) M'WLM
whose rate of re-use is higher than that

of said primary frequencies (FP), and M<32
the terminal is connected to a local cell
(A1l). The system knows a potential M]
level of interference (N) received by | F———
the terminal and allocates said
resource to said terminal on a primary
frequency (FP) or on a secondary
frequency (FS) according to whether

said potential level of interference (N) M(S]
is respectively above or below a first R H
distribution threshold (S1).

EMITE LRI 9 HFEE: 4 IEC A
A system for allocating a resource to a
terminal in a cellular mobile radio network in which each cell of the network is identified by a
primary color and a secondary color which correspond to transmission frequencies allocated to
it, namely and respectively a set of primary frequencies (FP) and a set of secondary frequencies
(FS) whose rate of re-use is higher than that of said primary frequencies (FP), and the terminal is
connected to a local cell (A1), in which the system knows a potential level of interference (N)
received by the terminal and allocates said resourse to said terminal on a primary frequency (FP)
or on a secondary frequency (FS) according to whether said potential level of interference (N) is
respectively above or below a first distribution threshold (S1), and in which the system knows a
cumulative probability (P (N>S)) of said distribution threshold (S1) by comparing said cumulative
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probability with the ratio of the number of resources of said set of primary frequencies to the
total number of resources.
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Distributed flow control system and method for GPRS networks based on

leaky buckets

B US6578082

R5eA B : 1999/08/02 HiiEH: 1999/08/02

HE A L HL 2%
FHBN: AR

H 55 09/365,669

KB : Ho; Joseph S.|Zhu; Yixin | Hanson; Mark Eric

W

A distributed flow control
system and method for GPRS
networks to control and
regulate data flow between
multiple sources and a single
destination within a GPRS
network. The present system
and method ensures the
departing traffic from all of the
sources conforms to the peak
and average rate requirements
that have been set forth by the
BSS/PCU. A leaky bucket flow
control mechanism is used at
each respective one of the
multiple sources for controlling
flow of data from each
respective source to the single
destination. A maximum bucket
size of a leaky bucket and a
bucket leak rate are defined for
each leaky bucket flow control
mechanism. A multiplier (L) is
estimated and determined for
each respective source based on
recent data arrival behaviors of
the multiple sources. When a

#2# H: 2003/06/10
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frame of the data is sent from the respective source to the single destination, a number of bytes
equal to the size of the transmitted frame times the multiplier L is added to the leaky bucket.

FAR LR 14 $HLE: 28
A distributed flow control method for controlling flow of data between multiple sources and a
single destination within a GPRS network, said method comprising the steps of: using a leaky
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bucket flow control mechanism having a leaky bucket with a maximum bucket size and a bucket
leak rate at each respective one of the multiple sources for controlling the flow of the data from
the multiple sources to the single destination, estimating a traffic availability for the leaky
bucket at each of the multiple sources for a next time interval based on arrival and queuing
behaviors of each of the multiple sources, determining a total traffic availability for the next
time interval by collecting and totaling a traffic availability from each of the multiple sources,
allowing an additional data frame to be sent to the single destination from those of the multiple
sources at which the leaky bucket will not overflow based on the estimated traffic availability
after sending the additional data frame in the next time interval, prohibiting an additional data
frame from being sent to the single destination from those of the multiple sources at which the
leaky bucket will overflow based on the estimated traffic availability after sending the additional
data frame in the next time interval, and at each of those multiple sources sending an additional
data frame, adding a number of bytes of data to the leaky bucket equal to a size of the
additional data frame multiplied by a respective leaky bucket multiplier greater than 1, wherein
the respective leaky bucket multiplier of each source is calculated based upon said total traffic
availability for the next time interval.
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Method and system for reducing call setup processing cost by determining
when to forward calls to detached subscribers

B 5 Use477375
HiiE H: 1999/04/16
- PN
BRI : At

BH{E5: 09/293,390

#2# H: 2002/11/05

KB N: Ho; Joseph S. M.|Maturino; Hector

WE
A method and system for
improving overall system

capacity in GSM networks by
reducing the number of visitor

location register queries is
disclosed. The method and
system determines if

subsequent calls for a mobile
terminal which has been
detached by its subscriber from
the GSM network should
require querying of its visiting
mobile switching center and HLR
based on the «call arrival
characteristics of the subscriber.
A quot;call-arrival-after
detachquot; counter is created
at the home location register
and visitor location register for
tracking the number of
incoming calls that occur during
the interval when the subscriber
has detached. The value of this
counter is compared for every
incoming call to a threshold
level value for determining if the
call is to be forwarded. The
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threshold level value is determined on the past call arrival characteristics of the subscriber. The
method and system of the present invention makes it unnecessary to query the VLR when a
land-to-mobile call arrives for a subscriber and the subscriber has detached from the network
thereby increasing network capacity while reducing processing load.
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A method for reducing call setup costs for mobile communications networks when processing
calls for mobile terminals of one or more subscribers at a home location register received from a
gateway mobile switching center, comprising the steps of: determining at a home location
register if a mobile terminal for a subscriber has detached from a visiting mobile switching
center, including determining at said home location register if a condition Detachi is true; and
responsive to said determination that said mobile terminal has not detached, further
determining if subsequent calls for said mobile terminal should be forwarded to said visiting
mobile switching center by said home location register based on call arrival characteristics for
said subscriber, including caching said determining information at said gateway mobile
switching center for use by said gateway mobile switching center in determining to forward
incoming calls for said mobile terminal to said home location register.
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Method and apparatus for enhanced call setup
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HE

A method is illustrated for reducing the
call setup time of high priority calls
such as voice or high speed user
generated data without unduly wasting
RF frequency resources on non priority
calls such as short message calls. This is
accomplished by ascertaining the call
priority at the base station controller
(BSC) level in a GSM system soon after
call  initiation and immediately
changing the channel assignment for
use by the remaining signalling type
messages to a different operational
speed where appropriate. The concept
is further extended by supplying the
call priority data to a called party's BSC
such that all signalling messages after
initial contact can be at the operational
speed appropriate to the priority of the
call.

FAH LR 15 L 17
A method of assigning one of two
different speed signaling channel types,
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f1 and f2, in response to signaling channel requests made prior to a communication and
associated data pertaining to communication priority in a cellular communication network
having a plurality of possible channels of each of types f1 and f2, the method comprising the

steps, performed during call setup, of:

initially assigning a signaling channel type f1 in response to a channel request by a mobile

station;

reading a service request message to make a determination of the service type requested;
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changing during call setup to signaling channel type f2 in response to a determination that the
service type requested is a signaling channel type f2; and

completing call setup using the signaling channel type requested in the service request message.
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Overload control for an integrated MSC/HLR switch
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An integrated MSC/HLR switch
accommodates overloads by
throttling peripherals during
MSC overload conditions, and
halting TCAP messages and
throttling peripherals during
HLR overload conditions.

FHOR
J: 15

An integrated Mobile Switching
Center (MSC).backslash.Home
Location Register (HLR) switch
receiving MSC  and HLR

LRI 19 FFHE

messages, the switch comprising:

HLR overload detect means for
generating an HLR overload
condition signal in response to
the detection of an HLR
overload condition;

MSC overload detect means for
generating an MSC overload
condition signal in response to
the detection of an MSC
overload condition; and
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throttling means, responsive to the HLR overload condition signal and MSC overload condition
signal, for signaling a need for reducing the number of MSC messages received by the switch.
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Cellular communications system
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A  mobile communications system M Ml
incorporates a plurality of home
location registers on which subscriber
data is stored such that each subscriber
is allocated to a selected one of the
registers for voice and/or data calls.
Request messages for subscriber data ,.a‘m
can be routed to any home location 1
register which responds to that request
when the data for the respective
subscriber is stored on that home
location register. If the data for the [
respective subscriber is not stored on
that home location register, the Mobile
message is provided with an indicator BSC Switching
component and is rerouted to another Centre
home location register for a further
processing attempt. The number of / /
times a message is rerouted is limited ]3'( i
to prevent perpetual circulation of
messages  relating to  unknown o

subscribers. m

FEAIH LRI 7 FFAEEE: 13 atentics com

A method of routing subscriber information request messages in a

Responses

cellular communications network incorporating a plurality of home location registers each
serving a common service region and on which registers subscriber data for subscribers each
having a unique identity and allocated to that common service region is stored such that each
subscriber is allocated only to a selected one of said registers, the method including routing for
a subscriber a request message incorporating the subscriber identity to one of said home
location registers irrespective of whether or not the subscriber details corresponding to that
subscriber are stored on that one home location register, at said one home location register,
processing the request message to a stage at which the subscriber identity contained in the
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message is verified, determining whether the subscriber details are stored on said one home
location register, completing processing of the request message at that said home location
register if the corresponding subscriber details are determined to be stored on said one home
location register, and, when the subscriber details are not stored on said one home location
register, adding an indicator component to the request message and diverting the request
message to one or more other home location registers whereby to attempt processing of the
request message at one of said other home location registers, and wherein the number of
diversions to which said request message is subjected is limited to a predetermined number
determined by said indicator.
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Distributing location tracking functionality in wireless telephone systems

B Us6138016 Hi%5: 08/760,276
HE H: 1996/12/04 A H: 2000/10/24
BB Jb b 4%

BB : Al

& B A: Kulkarni; Jayant A.|Dawkins; Spencer |Hall; Michael

HE

There is disclosed a wireless 0

communication system, including a

distributed HLR, for tracking the
. . . . an

location of mobile terminals moving ™ LTSH

between zones. There is also disclosed

a method for distributing and 50 A% 5 R L3
managing the load created by the HLR \ \ -\ :

functionality among a number of T CRU 61 CPU B2

separate processing machines. The ﬁ HLR
method  permits dynamic load
balancing among the HLRs to more

MCP

(LOCATION TRACKER] [LOCATION TRACKER] | [LOGATION TRAGKER|

140
evenly distribute the load. 100- ) 0 150 | 1
\ MOBILITY) [~ '
) SHITCH
T BRI 9 PR 8

A wireless communication system,
including a distributed home location
register, for tracking the location of |3
mobile terminals, comprising:

a Mobility Control Point (MCP) %
mechanism for controlling 90
communications in a plurality of MGB"_ERQ
geographically spaced zones and TERMINAL

providing storage capabilities for s o]
service information relating to mobile terminals; a plurality of Central Processing Units (CPUs)
associated with each MCP, each CPU including a corresponding Home Location Register (HLR),
for storing enabled service information of a subset of mobile terminals serviced by the plurality
of zones;

a plurality of Visitor Location Registers (VLRs), associated with each CPU and corresponding HLR,
for temporarily storing mobile terminal data and connected to the associated CPU for

communicating with the plurality of CPUs and corresponding HLRs;

means for tracking the location of the mobile terminals from one zone to another; and
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a Location Tracking Service Manager (LTSM) configured to maintain proper load distribution
throughout the system, wherein the LTSM includes:

means for dynamically partitioning a plurality of mobile terminal identifiers used for identifying
associated service information into blocks;

means for storing a partitioning of mobile terminal identifiers into a memory map; and

means for transmitting the memory map.
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Frequency assignment in wireless networks

FR5: US6023459 H11%5: 08/760,381
A H: 1996/12/04 HIiEH:1996/12/04 AL H: 2000/02/08
FTE A b 2%

BRI BAL

KB A\ Clark; Timothy lan James|Smith; George David

HE

The disclosure relates to 0D

wireless networks, and IMPLUT FRESUERCY BAMND DATA !

particularly a method and 1

apparatus for assigning carrier — - ~1007

frequencies to base station INPUT HARDWARE CONSTRAINT DATS '

antenna sites. Base stations are l -

represented as a matrix of IMPUT J‘-RSF-H-GATI-::N ,_~,..:.-|-..5 4

interconnected nodes and links, ' i

the nodes representing carrier — * ~1003

frequency sites and the links GEMERATE INTERFEREMZE MATRIX

being dimensioned in ———

accordance with disallowed = ~loa
) i GEMSRATE QROERIMNG OF ASSIGHNRMENT |1

frequency slots. A first algorithm O FREQLEMOCIE S

is used to assign carrier

frequencies .to .the carrier AFPLY HELNISTICE ALGOHITHMS 1005

frequency sites in a non- [ h, F; TO SEMNERATE FRESQUENSY PLAM

interfering manner resulting in a l -

partial frequency assignment ey B e -

- ECILEMCY PLAN DRATA

plan. A second algorithm assigns — I

carrier frequencies to the 1 -

remaining vacant carrier sites in {i EVALLIATE FREQUENCY FLAMN DATA

a manner which seeks to

minimise  the amount of ; x -

. . . LAONTREOL INGIVIDUAL COURPLING DEVICES 4 .05

interference. The order in which ! AT EAPE EHFS,:EE%-VHEEHCEE:EME o

. . . T I F
the carrier sites are assigned 1 LA AT I P LARS EIATA
carrier frequencies is _
[patentics . .com

determined by either a random
ordering, an order generated by simulated annealing, or an ordering generated by a genetic
algorithm. A quality measure is generated from the resultant frequency plan and is used to
modify the order in which the frequencies are assigned to carrier site nodes in subsequent
iterations.

FEBR BHRE: 17 $FALSE: 12
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A method for assigning a set of communications frequencies to a plurality of network elements,
each operating at least one frequency, the method comprising the steps of:

representing each said network element as a corresponding respective set of at least one
frequency site node;

linking said plurality of frequency site nodes together by a plurality of dimensioned links, each
said dimensioned link representing a constraint on the assignment of a communications
frequency to at least one said node;

determining at least one order in which to assign said plurality of communications frequencies
to said plurality of nodes;

for each node of the plurality, where possible assigning a frequency which does not interfere
with frequencies assigned to other said nodes; and

for each node for which a non interfering frequency cannot be assigned, assigning to said node a
frequency which causes a minimum interference with frequencies assigned to other said nodes,

wherein during said step of assigning a non-interfering frequency said nodes are selected in a
first order and said frequencies are assigned to said nodes taken in said first order, and during
said step of assigning a minimally interfering frequency, said nodes are selected in a second
order and said frequencies are assigned to said nodes taken in said second order.
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Overload control for an integrated MSC/HLR switch

B S US5867787 H1%5: 08/509,136
A H: 1995/07/31 HIiEH:1995/07/31 A H: 1999/02/02
FTE A b 2%

BRI BAL

& B A: Vudali; Madhusudham |Racz; Steven W. | Bird; Stephen|Rehman; Imran|Basu; Kalyan

HE
An integrated MSC/HLR switch 180
150 100 1
accommodates overloads by ST e {\
throttling peripherals during : IDWE PLMMs " : e FLUN
load diti d ‘ INTEGRATED MSSHLR ; '
MSC overload conditions, an : R I cnierace [SEER
halting TCAP messages and X 13 1E [ EEEIER
throttling peripherals during - HLA | &5 - T
HLR overload conditions. 5-—---J’— : M&E_'!.'?: D"'xfff;sE DI”EPF";'EE é :
| b i |<:;-D;uTEance . LA :
| 3 RFIEEE: : ! :
iﬂlﬁ LRIE: 3 FRIESE Fvneeace| | 50 2
: 125
A system for countering : | LEE‘LTD& ﬁ;l [;1:||H'|'E|:|F,|,.3E 185
overload conditions in an ||| recisTer |ALAR L
. . o : {YLR) Gl
integrated Mobile Switching : : WA
Center (MSC).backslash.Home o il | ki el
Location Register (HLR) switch oy : MOBILE-SERVIGES ; _
receiving MSC and  HLR j || SWITCHING GENTER F INTERFACE @
messages, the system : . ER
comprising: : I
. FINTERFALE A INTERFACE
a CPU with an HLR portion and f %\’
an MSC portion; EIR
the HLR portion including Z ?t
| SUE?S%EER 140
database means for storing HLR ; (MS) E.
configuration information, R
& [patertios com

HLR overload detect means for generating an HLR overload condition signal in response to an
HLR overload condition;

the MSC portion including

means for routing MSC messages,
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MSC overload detect means for detecting the presence of an MSC overload condition and for
generating an MSC overload condition signal in response to the MSC overload condition, and

throttling means, responsive to the HLR overload condition signal and the MSC overload
condition signal, for signaling the need for reducing the number of MSC messages received by
the switch; and

peripheral devices, coupled to the CPU, said peripheral devices including means for limiting the
messages sent to the CPU in response to the throttling means.
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Query processing in a mobile communications system home location
register
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C2hr ) N | A S

FRBN: AR

KB : Shannon; John P.|Prokopenko; John P.|Beaudry; Michelle A.

HE
A communications system query
processing element, for example a 0AU VTI0
home location register for a mobile () |
communications system, includes a HMS[DRE NETWORK E_ 10( _QPRMER
plurality of application processors. First MODULE
|

data such as permanent data relating
to a plurality of mobile subscribers OMS-BUS
(subscription information etc.) s

LINK

via the transaction bus. This
arrangement permits a linear growth in
terms of database to be achieved with
increasing numbers of subscribers by
the addition of application processors @

as necessary and in a manner not :

involving a processing bottleneck. paetis o

LANTWAN

|

available at all application processors, LINK PERIPHIAL
whereas second data such as | |OP ap Up PROCESSOR (LPP)
temporary data relating to the plurality =

of subscription is partitioned between lsu\BfffitEE[ﬁ?SEE
the application processors. Queries are -8—- _@_ _8__ | .
allocated via a transaction bus to an : - - T il
available application processor. If it is . h ' :

not the correct one for the subscriber ' : : [
originating the query, it is redirected —8—- —8._4 —8— (s

——

FEBUH LRI 5 KL 10

A home location register (HLR) for a mobile communications system and adapted to provide
subscriber information in response to received requests, the register comprising a plurality of
query processors, data storage means one associated with each said query processor, an update
processor for updating data stored in said storage means, a peripheral processor incorporating a
local message switch and having means for receiving requests for subscriber transactions and
for relaying each request via the switch to a said query processor, a transaction bus via which
the query processors and the peripheral processor can communicate and via which said

49 kst HFP I Patentics #27 H 8 e


http://www.patentics.com/�
http://113.31.18.23/invokexml.do?sf=ShowPatent&spn=5537594&sv=1ad0e25f159809b9cb8104338cbe3369�

?..-_, L.
\atentics Www.patentics.com

requests are routed, wherein each said query processor is associated with a respective group of
system subscribers, wherein a set of data is associated with each said subscriber, said data
comprising permanent data and temporary data, wherein each said data storage means
comprises a first store containing the permanent data relating to all subscribers and a second
store containing the temporary data relating to the group of subscribers associated with the
guery processor corresponding to that data storage means, wherein said received requests are
allocated each to an available query processor on an essentially random basis, and wherein each
said query processor has means for processing requests relating to subscribers in the group
associated with that query processor and for forwarding requests relating to subscribers not in
that group each to the respective query processor whose group contains the subscriber.
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105 WEST ADAMS STREET, SUITE 300, CHICAGO, IL 60603

Patent Assignee: NORTHERN TELECOM LIMITED (address: 380 ST. ANTOINE STREET WEST, 8TH
FLOOR, WORLD TRADE CENTER OF MONTREAL, MONTREAL, QUEBEC, CANADA, H2Y 3Y4)
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