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Method for ensuring continuity during the management of
communication sessions operated from a fourth-generation mobile
terminal

The present invention relates to a method for ensuring the

continuity of the management of communications sessions operated from a

fourth-generation mobile terminal. It applies notably to WiMAX or LTE (“Long-

5 Term Evolution”) networks to allow the continuity of a connection-oriented

application signaling and data session and using in particular the SIP

protocol (“Session Initiation Protocol”), for example VolP, in the event of the
movements of mobile terminals.

The computer networks used by fourth-generation (4G) mobile

10 terminals include radio sub-networks, sometimes referred to by the
abbreviation RAN (“‘Radio Access Network”), which are .connected to an
interconnection network, also referred to as a CSN (“Connectivity Service
Network”), the CSN being able to be connected to the Internet. A fourth-
generation mobile terminal is identified by an IP (“Internet Protocol”) address

15 that allows it to receive and transmit data across the entire computer
network. The mobile terminal is within the coverage area of an antenna
station, also referred to as a base station. An RAN is formed by a set of base
stations, the coverage areas of which complement one another to cover an
area. The data are transmitted between the mobile terminal and the base

20 station in the form of radio waves, then the base station transmits the data,
generally via cables or optical fibers, to a gateway serving as the interface
between an RAN and a CSN. As a general rule, a plurality of base stations
are controlled by the same gateway. A gateway of this type performs a
variety of functions, notably packet filtering, quality of service management,

25 user authentication and base station control. For the sake of simplification,
the gateway term ASN-GW (“Access Service Network Gateway”) will be used
below to refer to the gateways present in the WiMax networks; however, this
term must not be interpreted in a limiting manner, since the invention can
apply to all types of fourth-generation networks.

30 When the mobile terminal moves and leaves the zone covered by
a first base station within the coverage area of which it was situated,
communications are provided by a second base station whose coverage area
is adjacent to the first. If the second base station is connected to the same

\\Il\\\\II\\II\\\|I|\\|I\|\||\\|\|I\\II\

I ¢ oA



5 Term Evol ution") networks to allow the continuity of a
connection-oriented application signaling and data session and using in
particular the SIP protocol ("Session Initiation Protocol"), for exanple
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term nal s. network, said network including at least one radio network provided with a
plurality of base stations with which said terminal is capable of
communicating, said radio network being linked via access gateways to an
interconnection network provided with communications session management

25 application servers, the sessions of a mobile terminal being managed by one
of said servers, the method being characterized in that it comprises at least
the following steps: |

e in the event of the movement of the mobile terminal resulting in a
change of access gateway, transmitting an alert message to a new

30 management server;

o the new management server transmits an interrogation request to the
other servers in order to recover the call context of the mobile terminal
from the server which managed the sessions of said terminal prior to
the movement of the terminal,



The conmuni cati ons sessions nmanagenent allows a call negotiation protocol
to be run between two users, aimng to ensure that these two users have the
nmeans to di al ogue with one another before a call is set up o (for exanple
setting up a coherent encoder/decoder gt both ends of the line). This
managenent can be carried out using a grotocol operating on a client-server
architecture. For exanple, the SIP protocol is based on an interworking
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According to one embodiment of the method according to the
invention, the mobile terminals communicate according to a “group call” call
25 mode. “Group call’ applications, also referred to as “push-to-talk”
applications, require a substantial volume of signaling data. For this reason,
the use of the method according the invention for this type of application is
particulérly advantageous.
The subject-matter of the invention is also a.session management
30 server implementing the method as described above, said server including at
least one mobility manager capable of recovering the call context of the
mobile terminal from a different management server.
The subject-matter of the invention is also an IP communications
network including at least one radio network provided with a piurality of base
35 stations with which the fourth-generation' mobile terminals are capable of



15 the nobile ternminal to the SIP server closest to said new gateway.
According to one enbodi nent of the method according to the invention, the
sessi on managenent protocol is the "Session Initiation Protocol"”, the

nobil e term nal conprising an SIP client nodul e, the conmunications
managenent servers conprising an SIP sétver nodul e. 20 Accor di ng to one
enbodi nent of theée nethod according to the invention, the invitation nessage
transmtted by the new managenent server to the termnal is a "re-invite"
or "updat e'COFHBYRIgating, said radio petwerkiibeing Hnketk vienbockssegatenfayshe aret hod
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nmobi l e term pal s are .capabl e of conmuni cati ng, sal etwork being
li nked Vi a”SB%%fgéw&'B&%ﬁe 0 an interconnection network provided with
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net wor K. According to one enbodi nent of the IF comuni cations

network, each base_station conprises a conmmuni cations sessi on nmanagenent
server. 5The di stri b0ei Bietred t3ecordinagtiedhe Hwentior aptablys preventel thepi | ity

of the 10 session knhRademenE fidms &king definitively linked to one and the same
‘management server. |

According to one advantageous embodiment, the SIP servers are

distributed as close as possible to the radio base stations, so that the risks of

20 service interruption reduced. For some networks, designed as distributed, the

method according to the invention achieves a reliable and continuous

management of the communications sessions set up via mobile terminals. By

the same token, the method according to the invention enables the

. transformation of a network, the initially provided session management of

25 which is centralized, to render this management distributed and thus render
the network less vulnerable to possiblé malfunctions.

Other characteristics are explained in the following detailed
description, provided by way of a non-limiting example and referrihg to the
attached drawings, in which:

30 - Figure 1a is a diagram illustrating a first example of a 4G network on
which the method according to the invention can be implemented,
- Figure 1b is a diagram illustrating a second example of a 4G network
on which the method according to the invention can be implemented,



According to one enbodi-nent of the |IF communications network, the
communi cati ons sessi on managenment servers are servers running the "Session
Initiation Protocol". 15The nethod according to the invention notably
prevents the session nmanagenent fronlbglng definitively linked to one and
t he sane managenent server. ccording to one advant ageous

enbodi nent, the SIP servers are distributed as close as possible to the
radi o base stations, so that the risks of 20 service interruption reduced.
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Figure 2 is a diagram illustrating a non-limiting example of the

architecture of a session management server implementing the method

~according to the invention, In the example, the management server 150a,

150b, 150c is an SIP server which includes a mobility manager 201, a

25 session controller 203 and a local database 205. The mobility manager 201

allows the other SIP servers to be alerted in the event of mobility of a mobile

terminal managed by the SIP server 150a, 150b, 150c; it also allows the call

contexts to be recovered in the event of taking charge of a new

communications session. The session controller 203 enables the

30 management of a session in the event of a new communications session

being taken in charge. The local database 205 is a database replicated from

one SIP server to another. This database 205 notably contains the user

rights. Each SIP server has at least two IP addresses. A first IP address,

from the perspective of the mobile terminals, is identical for all SIP servers,

35 and a second IP address is used to identify each SIP server within the CSN



15 a plurality of radio base stations 111 distributed to cover an area.
Thus, the 4G comruni cations network 100 allows nobile termnals present in
this area to conmunicate with other term nals connected to the 4G network
100. A nobile termnal 130 is, for exagple, a tel ephone, a portable
conputer or any other nobile device caggble of conmmuni cating via the 4G
network 100. 20 Figure 2 is a diagramillustrating a non-limting exanpl e
of the architecture of a session managenent server Gglenentlng t he net hod
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10 In an initial state 301, a subscribed user is registered with a

communications session management server, in the example an SIP server

- 150a. The subscriber has already set up a call session with another
subscriber on the network via a mobile terminal 130.

In the data link layer (for example Ethernet) and the network layer

15 (IP), mechanisms are put in place to ensure the continuity of the
communications operated from the mobile terminal 130 in the event of
macro-mobility, for example via the following method: in the event of a
change of ASN-GW access gateway, the new access gateway 113b with
which the terminal 130 -is associated broadcasts a message on the

20 interconnection network 120 comprising at least the IP address of the
terminal 130 and the level 2 address of said new access gateway 113b, the
other access gateways 113a, 113c of the network registering' the
correspondence between said [P address and said level 2 address of the
new access gateway 113b. '

25 However, this mechanism is insufficient to guarantee that the
communications session management services continue to function in the
event of a macro-mobility 320 of the mobile terminal 130 of the subscriber.
While the subscriber remains in the zone covered by the initial base station
which permitted the initialization of a session, the risks of interruption of the

30 session management service remain limited because the SiP server 150a
managing the communications sessions of the subscriber is, a priori, close to
the access gateway 113a that is used. However, when the terminal 130
moves away from its initial base, the risks of the SIP server 150a no longer
being accessible from the new access gateway 113b increase.



35 and a second | P address is used to I dentify each SIP server within the
CSN 6 120. The fact that the first IP address is identical for all SIP
servers neans that the nobile term nal does not have to change, inits
configuration, the address of the SIP server with which it is registered,
such a change noreover being inpossiblé for the SIP protocol. Fromthe
perspective of the nDbiIe 5 termnal, the SIP server change is therefore
transparent. igure 3 is a state diagramillustrating the steps
of a method accor dV¥fiien thet mebijle jeimingh 13 meovaselesther poikwhere ddasnta el at i on
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address of 4 jg, 19Y AC GRS e aRhBYs Lhtdway 113b, said switch or router being
configured to redirect the alert message broadcast by the new gateway 113b
directly towards the SIP server 150b, said server 150b in turn alerting the
15 other SIP servers 150a, 150c, via a different message.
The session controller of the new SIP server 150b in charge of the
mobile terminal 130 transmits, 305, an interrogation request destined for a
multicast address to which the SIP servers 150a, 150b, 150c of the CSN 120
are subscribed in such a way as to determine which of the SIP servers was in
20 charge of the session management prior to the macro-mobility event. Once
| the SIP server 150a which managed the session prior to the macro-mobility
event receives this request, it transmits, 307, for example via its mobility
manager 201, to the new SIP server 150b in charge of the session, the call
context linked to the communications sessions in progress on the mobile
25 terminal of the subscriber. This call context is a set of parameters including
notably the session identifiers and their characteristics such as, for example,
the allocated bandwidth, the required quality of service; if required by the
nature of the communications, the call context also includes altithentication
keys used by the base station. According to one embodiment of the method
30 according to the invention, the session controller recovers, from the local
database, the data associated with the subscriber of the mobile terminal 130,
for example the rights assigned to said subscriber. Thus, the session
controller of the new SIP server has both the user data and the call context.
The session controller then transmits, 309, a “re-INVITE” invitation
35 message to the SIP client run by the mobile terminal of the subscriber.



25However, this nechanismis insufficient to guarantee that the
conmuni cati ons sessi on nanagenent services continue to function in the
event of a macro-nmobility 320 of the nobile term nal 130 of the subscriber.
Whil e the subscriber renmains in the zoge covered by the initial base
station which permtted the initializaflion of a session, the risks of
interruption of the 30 session nanagenent service renmain |limted because
the SIP server 150a managi ng the commruni cations sessions of the subscriber
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message br SddEgsverstoatranspont ﬁ@ewﬂalaﬁlﬁ%l%amtlpm fm&mmr)@mebRTtF’ne new
access gal prRsLHARDPHSIoENS 86 RTABIEFEIS LORFRPhoad) Aotk i o

nessage i s regarded as a al'ert nessa servers; for
this reasoR2rgMELeEs [Py, P%dtrBQSmﬁ@dm%ltl het yorﬁﬁn%fg@i‘esf@"ﬂeﬁf '”c rbe sbPFser ver

150b. Acco(@etgmohqgegmpaa‘nm}bmu" &hﬁym in Figure I b, each SIP io server

- 150a, 150b, 150c h ondl g ate 113a 113b, ,113c. Thus,
the S Iﬂ%ser ver 150@'%?5 cgﬂ e?ggﬂ'n?g gn@ S|S[“\£’,a§ 'CHeGE VRS LiRESeL22 as

t he new accessegjmneparanictsis, aemcnbnseqﬂemtlyomddtiflﬂser31be|msgccmirghrajwmm to
redirect t e S Vi

{ouer ds. t heugy & By E W EBpRhERESR AL RS SBhFURK, T PR BRVRERLE o ner

SI P server §ew®a 1500 via a different nmessage. The sessi on

controller of the pewnSldhdor tRE ;Je‘i—%mahceh@rr% methbe mrauﬁgtt%r fnenal 130
transmts, 305, an.i teié %355 B request d%sdtlne §Hf;m ticas ddr ess
to whicl t fyeafipnsdy cripghis ImECtHd (thca R 156 SeBVSuBHN bed i n
such a wayeasures tthet esntinuity véfi tle efanabemenP of eheesessirs treatdd ¢bratige of the
sessi on mr’h{%ﬁ' nl'g prLg)é to the macro-nobility event. Once the SIP server
150a whi ch ggﬁdn'f‘ﬁ %SSI on prior to the macro-mobility event receives
this request, iOner advantage G0the methed canuoedingatoi the nmlanltlonylsrrﬂmaagbr 201,
to the new, %LLP ire3Sld ﬁfod%@nohrbf‘%ﬂé@ﬁ Qlentd!6n S ﬁBrdstR(?nﬁQb)eIn‘ﬁBg
linked to comuni catl ons sessions I n progress on the no erm nal
of the ?é)ubﬂtﬁméﬂe temmigalsal | context is a set of paraneters including
notably the session identifiers and their characteristics such as, for
exanple, the allocated bandwi dth, the required quality of service; if
required by the nature of the communications, the call context also
~includes authentication keys used by the base station. According to one
enbodi ment of the nmethod 30 according to the invention, the session
controller recovers, fromthe |ocal database, the data associated wth the
subscri ber of the nobile termnal 130, for exanple the rights assigned to
sai d subscriber. Thus, the session controller of the new SIP server has
both the user data and the call context. The session controller then
transmts, 309, a "re-INVITE" invitation 35 nessage to the SIP client run
by the nobile term nal of the subscriber.



8 According to a different inplenentation of the nethod according to the

I nvention, the invitation nessage may be an "update" nessage. The
invitati on nessage includes the new connection paraneters for the call in
progress, these paraneters including ngtably the I P address of the SIP 5
server and the logical ports to which t’hée nobile term nal nust connect in
the SIP server to transport the data and signaling flows, for exanple the
RTP ("Real -tine Protocol") and RTCP(#"Kﬁﬁ%-tine Control Protocol™) flows.
These paraneters nmay be transmtted 5 form of nessages in the SDP
("Session Description Protocol"”) format. 10The nobile term nal 130 of the
subscri ber receives these connection paraneters and consequently nodifies,

3L LS RNt U &b Wl Hhe? el BRI GALE bbludhensesp on

controller of the new S hce of
met hod accor dFa@GMuNigatioNss SERSIEAS | @ﬁera@qqa freme asdblsldlmgbeerat@ncma ed to a

new Sl P SerVeferlﬂ?'ﬁr'\ém@@)séﬁrﬁﬁﬂn"&ti?@'ﬁd QN'IPHeR&or’k%aﬁW@H@M I&ing 8€

sessions created f he nobi | m nal One advantage of the
met hod &ccor dI§a§t €8t 1REiq AeRKATKIA 10 ptr%\a@e¢ tw%amlw@é'%ef Paaefst%%mscn of
the SIP clien{st1)iwitoiNech walddgerrinaint180y e ichpablenof2€orhArinigdinge skRy m nal s.

cormuni cat | onBUe SERgR raSQf§?@gqw&sﬁnvﬁa°$%%é‘##éaéswawa?ﬁ#ﬂﬁﬁ%%”‘é’1‘%8» i nal
(130) communi taatamgntatcamedionenatwdrk {420) meovided imitbl edimmguritatidnd east

one radi o net wotdo( 1AQhBLaYIedeMicich Hotiah! (1565 DARE S1hénhd 111

with whiah sard ter sai’d radio
net wor KIO( 110) S@ISiARS 19fni edobiley t&HBE\@é (Qaﬂ)a\p@ysg (rmqwedlmbonglgfc)satdo an .

i nt erconnectlgéwe%wwa(ié@a ws@agbdﬁ@llﬁg%%%dgg nctfa;]}*ab@{%eéeiﬁsmm it
a e sessions ol a

managenent applicati on ?}% &
mobi e termn pm@ygﬁa bt fQlQWINaSeBSre of sai d servers (150a, 150b,
150c), the mat hoﬂtrieeemtcdiaheaﬁ@vemeﬁt ofthehabbild témﬂmll (966) adsultrasin t he

oLt h9 5ttt LERL gBlndnaTREGTRD e! T ABEh BT (120
messagelst o a new communications session management server (150b);

e said new server (150b) transmits an interrogation request (305) to, at
least, the session management servers (150a, 150c) of said
interconnection network (120) different from said new server in order
to recover (307) the call context of the mobile terminal (130) from the

20 _ server (150a) which managed the sessions of said terminal prior to its
movement (130);

e the new session management server (150b) transmits (309) an
invitation message to the mobile terminal (130) accompanied by
connection parametefs, in such a way that said terminal (130) can

25 connect to said new server (150b).

2. The method as claimed in claim 1, characterized in that the
communications session management application servers (150a, 150b,
150c) include at least two |P addresses, a first address, identical for all

30 servers (150a, 150b, 150c), being used to access said servers from the
mobile terminal (130), a second IP address being used to address the
servers (150a, 150b, 150c) within the interconnection network (120).



15new communi cati ons sessi on managenent server (150b); said new server
(150b) transmts an interrogation request (305) to, at |east, the session
managenent servers (150a, 150c) of said interconnection network (120)
different fromsaid new server in orde_ﬁ to recover (307) the call context
of the nmobile termnal (130) fromthe %0 server (150a) which managed the
sessions of said termnal prior to its novenent (130); the new session
managenent server (150b) transmts (309) an invitation nmessage to the
nobi | e t er Bi ndhe(mgthodas saaiadeth Blrimohmscd.i eharpeiesied dn shaf thesalgit a way

that said ter FgsghgéLi30kakenitiRac By aet néw §§tﬁbwa§yﬁgt1%§>?]wn%rc ”a;l;g@%f te The.
)

net hod as cl ai 'n claim characterized in e co ni cati ons
sessi on mnaggﬁg‘? E?ﬂm"i‘%afm e ther3IP s5pser (1595) algerst tnsRidi&ew | east
two | P addr esgateway (1i13p). address, identical for all 30 servers (150a,
150b, 150c), being used to access said servers fromthe nobile term nal
(130), a second I P address being used to address the servers (150a, 150b,
150c) wit hi#n iThe methedcamalaimedmn weevafrdaits20)to 3, thaGactdiimediiet thatl thes
clainmed in cl ah&g; ' i, e i he e |
transmtted bgflE qtb illén ﬁg\?vga%%%ﬁ%ﬁ{fgéf% Irtlﬁ%hg’r%égtogf Iﬂagirotrnmgf (?tgégle’r H%%nal

: |
(130) to the §erk¢ém"(aig\&%)y302:| soBWrising sand /v gdieehaynqduleh) the 4. The

nethod as cl acomehuricatithsdhafb@émBnilséers caipfiging @ni SEdsdrlet Addulde
sessi on_managenent protocol is the "Session Initiation Protocol"”, the

mobi | e Per ni nal (130) conprising an SIP client nodule, the comunications
managenent 5seilhermettatpas stlaighexh irSlcRised v eharaetirized . thE1etheeihhiesticrs

clained in clg c ri zed,in he invitatj e
transmtted bméégﬁég%e{vﬂ/gﬁm%g%gqégt ths?epégfratr?%%%efﬁ%@ s%}e\’%?eﬁﬁﬁgl%( YT?O) is a
"re-invite" ofermipidfld0) isws'gadevitel ®roupdate” messedeas cl ai med in one of
claine 1 to 5, characterized in that the nobile term nals comruni cate

accordi ng ho "group call" call node. 7. A session managenent server
i mpl emel®t i Ag ?H%gfﬂ%&hﬁéoﬁ%eléﬁnﬂﬁi iy one Airdaigrs titednsharacierizedsiaithattheer

(150a) i ncl udiupilstietrsinals coremimiate hycrAify UL grodh thllrcémpkioaeof
recovering the call context of the nobile termnal (130) froma different

managenent server (150a). :
7. A session management server implementing the method according to

one of claims 1 to 6, said server (150a) including at least one mobility
20 manager (201) capable of recovering the call context of the mobile
terminal (130) from a different management server (150a).

8. An IP communications network including at least one radio network (110)
provided with a plurality of base stations (111) with which the fourth-
25 generation mobile terminals (130) are capable of communicating, said
radio network (110) being connected via access gateways (113a, 113b,
113c) to an interconnection network (120) provided with communications
session management application servers (150a, 150b, 150c),
characterized in that said servers (150a, 150b, 150c) are provided with at
30 least two IP addresses, a first address, identical for all servers, being
used to access said servers (150a, 150b, 150c) from the mobile
terminals, a second IP address being used for addressing within the
interconnection network (120), said servers (150a, 150b, 150c) being

configured to implement the method as claimed in one of claims 1 to 6.
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8. An I P comunications network including at | east one radio network (110)
provided with a plurality of base stations (111) with which the fourth- 25
generation nobile termnals (130) are capable of conmunicating, said radio
network (110) being connected via accefﬁngatemays (113a, 113b, 113c) to an
i nt erconnection network (120) provided W th comuni cati ons session
managenment application servers (150a, 150b, 150c), characterized in that
said servers $150a, 150b, 150c) are provided with at 30 least two |P

addr esses, %a fi pgtwaildae sdaimese i | daim &ringWhicfe epshsbaspistatiansddlidbo access
sai d servers ¢dhBased 208omAhRifidatioh88dsspnARinagehrintisedlst, (18084608, | P

addr ess bei ng d for addressing within the interconnection network (120),
said servers agégh, 150b, 150c) being configured to inplenent the nethod as
claimed in one of clains 1 to 6. 11 9. A network as clainmed in claim8, in

sorver - eonafl” TReghWoHE A iR TideARe 8 i 8 L Wi MR RAN AR 95T,
whi ch t he consessicmnmanageserdisenveranigeartiOts dd50e) arg $&@ars neming t®0c) are
servers runni “@e§§?5‘r1 'I'n?’ﬁétﬂnoﬁrdt@&&l’i.a“ on Protocol".



