Description [Title] Network node and. nethod for controlling resources in a
communi cation network [Technical Field] The present invention relates to a
net wor k rwoeofoarsezsentrol | i ng at | east one set of resour @eI/EPR008/067890

comuni cation network. It also relates to a nmethod for controlling,, by a
networ k node, at |east one set of resources in a conmmunication network, and
to a conputer program conprising instructions configured,, when executed on
a network node, to cause the nodectercarktynout the above-nentioned nethod.

[ Background] I n comuni cati on networks, such as tel econmuni cati on networ ks,
a set or pool of resources often need to b e shared by several processing
units, btrtt2hnot necessarily always be partitioned. In this case, a

[ eSer Vil AR FECANIL SIRIGRINID R S8n 801 1Alg S desauy cps are al | ocal ed
approprla y while avoiding conflicts o r underutl I zati on of resources.

I n bhe comrexicatigaldeipomi ol for instance, a call often involves, on the
one hand, a control plane or signalling plane and, on the other hand, a
user plane. The control plane or signalling plane is in charge of

est abl i plédign aégh NB@QENg a connection between two points on the network.
The user plane is in charge of transporting the user data. The resources
may forTinstante bel cedt@ys,© segnents, @ tTURke oriaiots°i n the user plane.

For '“%$@§€Po1fPﬂéaa93£§M@y Onérget of rescurces in a communication

10 network. It also relates to a method for contrelling, by a

network node, at least one set of resocurces in a
communication network, and toc a computer program comprising
instructions configured, when executed on a network node, to
cause the node to carry out the azbove-mentioned method.
i5
[Background]
In communication networks, such as telecommunication
networks, a set or pool of resources often need to be shared
by several processing units, but cannot necessarily always be
20 partitioned. In this case, a reservation mechanism needs to
be set so that the resources are allcocated appropriately

while avoiding conflicts or underutilization of rescurces.

In the context of call control for instance, a call often

25 involves, on the cne hand, a contrel plane or signalling
plane and, on the other hand, a user plane. The contrel plane
or signalling plane is in charge of establishing and managing
a connection between two points on the network. The user
plane 1s in charge of transporting the user data. The

30 rasources may for instance be call legs, segments, Trunks or
slots in the user plane. For instance, media gateways, in
charge of switching user data packets in the user plane, may

be controlled by call control nodes in the control or



charge o f switching user data packets in the user plane, may be controlled
by call control nodes in the control orsignalling plane. The call control
nodes ar ewoOrroomeige of sel ecting the nmedi a gateway for wha/EPadoso67Bb@ cal |
control nodes may be called sw tching2center servers . There is a constant
need to provide network nodes and met hods whi ch solve or partially solve
t he above- negéloned robl ens of nErOV|ng the resource control npechanism

t

not abl ySt 37 &Voi 89 cbh P?ctT%? hder ot P 2at FORCBf A Fesbr ¢edC9¢ Suhmary | Such

net wor ks noder and et hods ax egdeli nedrip &ﬁ@ tpdependent s £ ak g% rAdvant ageous
enmbodi nrents are defined in ? he dependent clainms . In one enbodi nent, the

net wor knpdele sy fle @@hi@@l$wn90@xn@ea@@t©nesgeveo$ resources in a

comuni cati on network. The node includes at |east two processing units. The
node is configured, for each set of resources, to assign to one of the
processimgrani & saacoobeanhefeta tef proeddé onaswonst esdeol gndceashsisng in
reserving and rel easing the resources; and to assign to each of at |east
two of FRECHrdREER| A bmf 2 Al Y oF @l EonsRet RAGTEAT bRt PR i RECEhEUF esour ces,

each of.saigd,at!e SEhéV‘Pchf)Lf@@ @59@?@@Iﬂ@cHQh%b%@am&%%£@$f<ﬁred to

as controller. Each controller is configured to operate in a first node
when a tmstkicrobe isdassighedetoonnef ofesherpescessing units and said
processing unit is available to reserve and rel ease the resources for the
controller. Each controller is also configured to operate in a second node
whem noismsh&£eyyole is assigned to any one of the processing

Such network node and methecd are defined in the independent
claims. Advantagecus embodiments are defined in the dependent

claims.

15 In one embodiment, the network node is for controlling at
| least one set of resources in a communication nstwork. The

node includes at least two processing units. The node is
configured, for each set of resources, to assign to one of
the processing units a role, herein referred to as master

26  role, consisting in reserving and releasing the resources;
and to assign to each of at least two of the processing units
a role éongisting in controlling the resources, each of said
at least two of the processing units being herein referred to
as controller. Each ceontrolier is configured to gperate in a

25 first mode when & master role is assigned to one cof the
processing units and saild processing unit is available to
reserve and release the resources for the controller. Each
contreller is alsco configured to coperate in a second mode
when no master role is assigned to any one of the processing

30 units or when a master role is assigned to one of the
processing units but said processing unit is not available to
reserve and release the resources for the controller. Each

controller is further configured, when operating in the



units or when a master role is assigned to one of the processing units bur
said processing unit is not available to reserve and rel ease the resources
for the owotonldeessa Each controller is further configuredr/pasbesoeses ati ng
in thesecond node to maintain a list af the resources requested to be

rel eased by the controller, and to select one of the resources fromthe

| ist when one resource is requested to be reserved by the controller. In
thi s embodimentodereno whanptbaprotebsihgolinitetvewhictea nastestedleoi s

assi gned, cannot _be used, for resg{yatlogngnd relgase of re ggéges, t he

o e . contr er o} alal one o .
reservation and Tel dase of “7Pesources’ can s¥|I? e %ar9|e in a node

{the seconshnpde)rwherehd 1he: oot obher Se OPerad ei & Nr&d St ONODUSe Manner .
When no naster role is assigned to any one of the processing units or when
a mast eFeFoF e sPBsEiYnedr t6°bhe of the processing units but said
progessing unit is not available to reserve and rel ease the resources for a
controller, the controller operates in the second node. In the second node,
the conirothes eebodainasta ¢vet wiet he pesows sy tonbe relwased and reuses
resour ces fron1t£e list if a resource has to ,be reserved. The list is

speci fi%° 071 He”cont ¥ of T &t S0per Aty i%etlh%e%ejg%lﬁdr%%l@fagrh%n opét at i onal
conti nuid Ve a6l ServeE£e: Pes promaces of r e Hodend srd hikssd npr oved, the
resource downtine is reduced, conflicts in the reservation of resources are
avoi dedt®FO@ECEeaStn redutbdye apd fHed upider ut i @ Zegdon(ote resvrires s

m nigm zed, of %i@ﬂ%tt@dg&@&oﬁ&@m&ﬂéOfnnﬁ%&y&mﬁei n be any

net wor kK used
manner. When no master role is assigned to any one of the

processing units or when a master role is assigned to cne of
the processing units but said processing unit 1s not
avallable to reserve and release the resources for a

15 controller, the controller cperates in the second mode. In
the second mode, the controller maintains a list of the
resources to be released and reuses resources from the iist
if a resource has to be reserved. The list is specific to the
controller operating in the second mode.

20
The operational continuity and service performance of the
node 1s thus improved, the resource downtime 1s reduced,
conflicts in the reservation of resources are avoided or at
least reduced, and the underutilization of resources is

25 minimized or at least reduced.

A communicaticon network may herein be any network used for
data communication, such as a core network within a mobile
communication network, or a fixed telephony communication

30 netwerk. The rescurces may be nodes through which the data
packets or streams are routed or switched. In one embodiment,
the communication network is any one of a circuit-switched

core network, a packet-switched core network, a circuit-



data communi cation, such as a core network within a nobile comunication
network, or a fixed tel ephony comuni cati on network. The resources may be
nodes t hrwoghiodsbssh t he data packets or streans are routed/epromswsisehed. | n
one enbodi nent, the comunication network is any one of a circuit-swtched
core network, a packet-swi tched core network, a circuitswitched core

network for ATM and/or |IP transport, a circuitswitched core network in a
GSM and?'ot UM SHE rioheE s vd AT hadketes i § ci afetiiite. 3 e diétiéibodi nent

f the ngfwonk hode-d s, & GOMPULErs S8 elng /L aner Lnhadi Bhiery d he. petor k
node is a blade cluster. This will be explained and illustrated 1 n nore

det ai | spderethesdietat |regtwmsicription with reference to the draw ngs. The
case where no naster role is assigned to any one of the processing units
may occur notably when the master role is being noved or mgrated from one

Pr 0Ges siNgoiti drd o anatthers iy acessd NY rbdd .1 DU idgnd i tddmset he qrast er
role is vacant. A mgration may be caused by the automatic rebal ancing of
the nasi®e? FHRESBESoci e SN & HO fiferemlat < Bisrasodiides due

not abl y, 10 the &M&ﬂ&%ﬁe%n@@uﬂs&fxﬁgﬁ%ﬁ%&é Qjéé‘a%fketi‘@r%%émde when the

added processing ‘unit cones el hosti ng master roles. Herein,

t he exptessilond ademstigrt ol evdsh assigredd conerpracesisigy. unit for one set
of resources" (or the like) has the sanme neani ng as one processing unit
hosts a master role for one set of resources"” (or the like) . The case

whene aris QGessing: Mo tigs MU €he & dTBiSt @15 1Q) e d S Assignadt isk note avai l abl e
to reserve and rel ease resources
processing units may occur notably when the master role is
being moved or migrated from one processing unit teo another
processing unit. During this time, the master role 1s vacant.
A migration may be caused by the automatic rebalancing of the
1% master roles asscociated with The different sets of resources
due notably to the addition of one processing unit to the

network node when the added processing unit becomes eligible

for hosting master roles.

20 Herein, the expression “a master rcole is assigned to one
processing unit for one set of resources” {(or the like) has
the same meaning as “one processing unit hosts a master role

for one set of rescurces” (or the like).

25 The case where a processing unit to which a master role is
assigned is not available to reserve and release resources
for the controller may occur in the feollowing circumstances
(non-exhaustive list of possibly overlapping cases): (1) the
processing unit to which the master role is assigned 1is not

30 serving properly; (2} the processing unit to which the master
role is assigned is being restarted {e.g. planned or manually
initiated reboot, or reboot caused by a recovery action); (3)

the processing unit to which the master role is assigned



for the controller may occur in the follow ng circunstances (non-exhaustive
| i st of possibly overlapping cases): (1) the processing unit to which the
mast er role wr/m@swisgned i s not serving properly; (2) thecprereasssmsgounit to
which the master role is assigned is Being restarted (e.g. planned or
manual |y initiated reboot, or reboot caused by a recovery action); (3) the
processing unit to which the master role is assignedcannot be reached by

t he cont@rdlerbe afrh ¢ the W%c@%rsw@llﬁm qr@ivthibhtmqnepm@mrqal eis

assi gned | 0oL, 1oadY 1o Lecel e, servige 1eausst oo FoL. one sptesf re sou

rces , the master role 1s assig e55|ng uni “but a
processr@mﬁiwntsémmﬁaqmyéﬁunﬁm§ter role may al so host, S|nultaneously, t he
role of controller, i.e. a controller role. The network node is configured
to assign to one of the processing units a naster role and to assign to

each ofpoat,heasds tywo ofsdhe-Processing Wi 15, B control] sr.gol .o However,
at one point intinme in operatlon (notably tenporarily or accidentally} |,

there nayo®esHoPprocessimgy unbet hosedoge e mesteri ¥ otest 9w cdse where this

may hap en has en expl i hed above. SO, one_.poi nt ime in
operatlon Pté%f I?%%pdﬁ%?l ya%r accf@%ﬁ%éﬁfﬁB en%?%ay e less than
two processtayl e tis, hosd | dgh B €0 otder. rol e. Thi s may happen if the
net wor k node i ncludes one processing unit only. In this case, the network

node may neverthel ess be configured to assign a naster role and a

CoRgrol4er Lol.e 0 the. process ng. i t-o This: g ovi des. the advantage of a

snmooth transition as soon as
processing units a master role and te assign to each of at

least two of the processing units a controller role. However,
at one point in time in operation (notably temporarily or
accidentally), there may be no processing unit hosting a

15 master role. A case where this may happen has been explained

above.

Alsc, at cne point in time in coperation (notably temporarily
or accidentally}, there may be less than two processing units

20  hosting a controller role. This may happen if thé network
node includes one processing unit only. In this case, the
network node may nevertheless be configured to assign a
master role and a controller role to the processing unit.
This provides the advantage of a smooth transiticn as soon as

25 a second processing unit is available (prcactive measure for
smooth scalability). This may also happen if the network node
includes at the least two processing units but only cone of
them hgests a contreoller role, for instance because the other
processing unit(s) is/are busy with other processes. This

30 also provides the advantage of a smooth transiticn as soon as
a second processing unit is availakle to act as controller
(proactive measure for smooth scalability). If, permanently,

only one processing unit hosted the controller role, the



a second processing unit is available (proactive neasure for snooth
scalability) . This may al so happen if the network node includes at the

| east twowpromassisag units but only one of them hosts apcwumpe@isioerses ol e,
for instance because the other processing unit{s) is/are busy wth other
processes. This also provides the advantage of a snooth transition as soon
as a second processing unit is available to act as controller (proactive
measur ec¢oirghbot hestatabieityyle fincpeemahenitey, CQWQ@ onenprordssi ng unit
hosted the controller ro hecon e nd na§t role functionalities
coul d bé ﬁ%?ued mn?%d%t%?%eén%%% %%?i% h “e7d%s er’ mechani sm The
master role |ncludes the rol e of reserV|ng and rel easing the resources, for

one set of resources., In one _enbodiment, the set of resources conprises al
the resOuf cB3S contFole edicordednti ol Tabt T pyet freV hed itk Fobe S 11 anot her

enbadi ment , -4 16, S&L s Of £ £ LSO CES. COFPEL 85 @ POT 1 0 Of @k L 116, ¢ €sour ces
controll'ed, or controllable, by the network node. In one enbodi ment, the

mast er tlod esénoh Didess tbece ol @Omrk@@w agl tfr?a@ kre@:‘pomzt]cee@cwparrmM@i,at us of

the resources (f the set resources ne e od| t he network
node §<0h Cartat I Tender The d el i e pl MGt rTe. TR R on
net wor ks hé Of e €0nt redddung: ad &@@5&@@@ <§9550@tf.lc51@5@ﬂr5§3§§ tHe ards@irpdane of

t he conmuni cati on network. The signalling or control plane is a protocol or

set of ProtEeblsdaml mEthar?shil ! and byt e tEnsi Rk thelhet WorK shodes
I mphe él#k‘)é‘@uﬁé‘f%e fRChan sos, . £ 0L 58 %ix?cﬁ‘@s up, and, fenaging. & gonnecti on,

such as nst ance for providing no
track of the occupancy status of the resources {for the set

of resources).

In one embodiment, the network node is a switching center in
15 a signalling plane of the communication network, for
controlling at least one set of resources in a user plane of

the communication network.

The signalling or control plane is a protocol or set of

20  protocols and mechanisms, and by extension the network nodes
implementing these mechanisms, for setting up and managing a
connection, such as for instance for providing mobility

management.

25 The user plane is a proctocol or a set of protocols and
mechanisms, and.by extension the network nodes implementing
these mechanisms, for transporting the user data. In one
embodiment, the user plane implements the bearer
functionality, such as for instance for providing the bearer

30 control and transmission resources functions.

In one embodiment, the resources are physical carriers.

Physical carriers are communication channels or circuits in



managenent . The user plane is a protocol or a set of protocols and
mechani snms, and by extension the network nodes inplenenting these

mechani snwo 2bmvosb3sansporti ng the user data. | n one enbogcmarbeoshbmouser

pl ane i npl enents the bearer functionabity, such as for instance for

provi ding the bearer control and transm ssion resources functions. In one
enbodi ment the resources are physical carriers. Physical carriers are

comuni gzt | Ont chahner sTOF/ T richf $5°4 ht hey ©81 745G oyt arcP? 1 BypHysT@al | ayer
for | ns}&@&%%fgcgf TQ,M &chﬁ_@ghsi@hﬁ ngM’T%% rhler) , ATM and IP. In one
n

enbodi nent e resources are circuits orf’ channels of a circuit-sw tched
bearer network. A circuit-switched bearer network Is a network wherein
circuit-swtche nnections between at |east, two parties are p rovid ed

c
such astt 01§ nSPRACE" Y cal Tihg- P t5F ahdP & catt 4 party. Sy eohriect i on may

be set p-i0-tfansm tcVol 08sar dat ey deo A rames; i ofsany-iethesedype of
data. The signalling protocols through which the circuits or channels of a

ci r cui tnsviecheds bearerv et Wik evay der ¢ont Tor 1 edhdhcteteedhomexhaust i ve)
. BSSAR oA I SUP. (1.SDN r. Par specified b e ] TU-T as part of
the Q )E)C%g%efrf" eas ls@l‘i# %\% E%?’%fgflng%%e&goﬁ%lo%el%%n%%%]haes n%eJ(%]iﬁ/\ork node

i ncl udesn @ bh@dea ctast etg i et twdi angd tdhecal ld@asdrt ywo THoOcCesStAGg M t S,
wherein each processing unit is a blade of the blade cluster. In

parti cul@f PRatht pfade® of 4hE bt affe! ¢F ustahe frra‘ﬂ/lqkiﬁt%%?m?%cl%e?‘%ﬁ | east

one oMM e MNi oo | He thiS, Cage, dhendi sindmy:-bestor ediondiheat-l east one
ey gggtcircuits or channels of a circuit-switched bearer network
may be controlled include {non-exhaustive): BSSAP, DSS.1,
ISUP {(ISDN User Part, specified by the ITU-T as part of the
0.76x series), TUP, and BICC.
15
In one embodiment, the network node includes a blade cluster
including the at least two processing units, wherein each
processing unit is a blade of the blade cluster. In
particular, each blade of the blade cluster may further

20 include at least one memory unit. In this case, the list may

be stored on the at least one memory unit.

In one embodiment, each contreller is further configured,
when operating in the second mode, to remove the selected
25 rescurce from the list after having selected one resource
from the list. Therefore, the coniroller is configured To
easily and accurately keep track of the rescurces which are
still available for selection in the second mode while
avoiding resource reservation conflicts.
30
In one embodiment, each controller is further configured,
when operating in the second mode and when defecting that a

master role 1s assigned to one c¢f the processing units and



I n one enbodi ment, each controller is further configured, when operating in
the second node, to renove the selected resource fromthe list after having
sel ect ed woeotasessice fromthe list. Therefore, the contceldresosios7so
configured to easily and accurately keep track of the resources which are
still available for selection in the second node whil e avoi di ng resource
reservation conflicts. In one enbodi nent, each controller is further

confi guFedls heh Bperats i I tthel Sevohd Hode ehdrwrenvdetedtinkeatmat a

master ol eré§o@f§!a9”§9]f ;@@n@o@zéb&p} ogoessérp@, uni { andthat . sal

processing unit Ts avai e to reserve and rel ease the riesources for the
controlbeit to skehd; tloe trhestproceskss ngs W didoedhi €hr ¢ hes smstefudsote 1S
assigned, a release request, with respect to each one of the resources in

the i st FRANEETRETENMOVESTHe FESGUr e rioff THEEHS st T3¢ thi & erfbddi rent

t heref orgnotbhe-gont Lol l efe 1 8-GO Qureg-to transition back fromthe second
node to the first node while avoiding potential underutilization of

resources after transition. By transmtting, fromthe controller to the

pr ocessj nj t in he ter_rol a rel ea request _for each entry
e o b O L S Al e P el T e Bt i ng |
t he second: mpde):ict hescleseraratiton sté@aded aficdded espurcesst scefdiciently
updated, centrally, when the controller returns to the first node, with

mast er ot a&%P anfel” Vet 4 labt e Brbolti #Ent §" des org B §9° paktieul ar
t h_%eaf&%n@yi&@rmé% S€r & SHRLNON Ky Node ngliding. a1 east, three processing
units, at least elght processing units, at |least 16 processing units,
processing unit hosting the master role, a release reguest
for each entry in the list {(i.e. the list maintained by the
controller when cperating in the second mode), the
reservation state of the resources is efficiently updaﬁed,

15 centrally, when the controller returns to the first mode,

with master role assigned and available.

Embodiments described in particular thereafter may comprise a
netwocrk node including at least three prccessing units, at

20 least eight processing units, at least 16 processing units,
pbetween 16 processing units and 128 processing units, or any
other number of processing units {(or, in an embodiment,

blades) .

25 The invention also relates, in one embodiment, to a method
for controiling, by a network node, at least one set of
resources in & communication network. The node includes at
least two processing units. The method includes an assigning
procedure for assigning, by the node, for each set of

30 rasources, to cne of the processing units a role, referred to
as master role, consisting in reserving and releasing the
resources; and to each of at least two ¢f the processing

units a role consisting in controlling the rescurces, each of



bet ween 16 processing units and 128 processing units, or any other nunber
of processing units (or, in an enbodi nent, blades) . The invention also

rel at es, wo 20nmeessodi ment, to a nmethod for controllingpclxpracosetwos k node,
at | east one set of resources in a cosmunication network. The node includes
at | east two processing units. The nethod includes an assigning procedure
for assigning, by the node, for each set of resources, to one of the

processiNgd Uit t Sedsf Ot e seferd %ﬂvé@e%uﬁ@sﬁ@ité%@ln&%*@iﬁ ng in
reserving_and rel easing the resources; and to, each of at |east two of the

pr ocesst AEEIFTEstA #3 %O%b?%}rjs?l? ng 1 BN PDI T Nt e fesoiddes, each

of sai d @nteastet Woofstde D ocessing mhdd sqbeh ng Resedn referred to as
controller, The nmethod is such that each controller operates in a first

mode whehS BORRSLE? POF €°F SRR S fHERP 1o dridoF S t e p?%%%s@f?@oiﬁﬁrt% and said

processing: Und tatsi By@i d abd erd 0= reserve ant-4 el ease thecresoyurees for the
controller. The nethod is also such that each controller operates in a

second HoHe“WheRP o frast & O st syt et Bt ot b 4 He" Pr Gelessi ng

units ofpdhenef 1St efedM @ hsdassignet th- oner of o tdhe Processidg whits but
sai d processing unlt is not available to reserve and rel ease the resources

for theContdl Pertlamer Hethod'd siatsd QUcH ¢ hat Bt o rdli®r, when

operati @gsi@né@et@a@@@doﬂm gred i B Ngg auhisd 9 the; %%@@@x{@quest ed
to be rel eased the controller, and selects one of the resources fromthe

i St whenone® r%%%ﬁ‘é%%%b%eeq%s‘{ee%e?ée B¢ 5Bt VR by 1T He TOMETT | er .

for the controller. The method is alsc such that esach

controller, when operating in the second mode, maintains a

list of the rescurces requested to be released by the

contreller, and selects one of the resources from the list
15 when one rescurce is requested to be reserved by the

“controller.,

The invention further relates, in one embodiment, to a
computer program comprising instructions configured, when

20 executed on a network node, to cause the node to carry out
the above-menticned methed or any one of the embodiments of
said method. The invention also relates to a computer-

readable medium comprising such a computer program.

25 [Brief description of the drawings]
Embodiments of the present invention shall now be described,

in conjunction with the appended figures, in which:

Fig. 1 schematically illustrates a network node and a set of

30 resources in one embodiment of the invention:

Fig. 2 schematically illustrates the network node and the set

of resources of Fig. 1, with a master role assigned to a



The invention further relates, in one enbodinent, to a conputer program
conprising instructions configured, when executed on a network node, to
cause t hewoadm/dsssearry out the above-nentioned nethod ecrawpgosnersed the
enbodi nents of said nethod. The invention also relates to a

conput erreadabl e medi um conpri si ng such a conputer program [Brief
description of the draw ngs] Enbodi nents of the present invention shall now
be descdviBeREsHH cohj unetd o thl e Hplgehdeds ¥9 it ds2 diadhi ch: Fig. 1

SChe”atré&?éé sﬂﬁeqﬁf@éﬁﬁﬁ&% ‘é&{é;oc{ﬂﬂe%@r}% Zﬁrfeitilrﬂer{t%so%wces in one

enbodi ment of 't I'nvention schematic ustrat'es the network
node and the set of resources of Fig. 11 wth a naster role assigned to
aprocessjng unit and control]er roles assigned to other processing units,

! t
in one Erfbodi MEAtCTH T 1! Phveht i on 2 ' FY.2 a4 1Y 51 IMstrt es a
net wor ky node, W tdy mmster; and, ontiol e galess asst gned- 4,0 By Qeessing units,
in one enbodi nent of the invention; Fig. 4 schematically illustrates an
exanpl esrdfod i reimert dtlioni wferstingtamor k node with bl ades i ncluding the
processing units, in one enbodi nent of the invention; Figs. 5 to 10
schematically illustrate enbodi ments of network nodes with an indication of
t he nodeigher eddhddie: cont 1l 1 erss are apelatd ngup de pendirid «redte ispeci fic
illustrated situation, in enbodinments of the invention; Fig. 11 is a
schemat§c %I%ﬁﬁ%ﬁﬁﬁt“?ﬁethﬁQuﬁ%@ﬁ?%NﬂQﬁl%ﬁ%ﬁﬁn?QﬁIRﬁOQQ?%ﬁﬂﬂeﬁﬂﬁiﬁfnent of

t he gi nvgntd.an;. F g A2, schengtd caldandidustrates a controller capable of

Figs. 5 to 10 schematically illustrate embodiments of network
nodes with an indication of the mode wherein the controllers
are operating, depending on the specific illustrated

15 situation, in embodiments of the invention;

Fig. 11 is a schematic flow chart of the operation of a

controller in one embodiment of the invention;

20 Fig. 12 schematically illustrates a contrecller capabkle of
operating in the second mode, in cone embodiment of the

invention;

Fig. 13 is a schematic flow chart of the operation of a
25 controller in the second mode, in one embodiment of the

invention;

Fig. 14 is a schematic f£low chart of the operaticn of a
controller transiting from the second mode to the first mode,

30 in one embodiment of the invention;

Fig. 15 schematically illustrates a controller (blade N)

interacting with a klade (blade M) hosting a master role,



operating in the second node, in one enbodi nent of the invention; Fig. 13
is a schematic flow chart of the operation of a controller in the second
node, in woeosnbosisment of the invention; Fig. 1 4 is apstiEpowsioc7shé ow
chart of the operation of a controllern transiting fromthe second node to
the first node, in one enbodi nent of the invention; Fig. 15 schematically
illustrates a controller (blade N) interacting wwth a blade (bl ade M)
host i ng'zeraisterc ot &0 wheth @it ot ratdlers iopelhaties axicl sl vetde | ta fir st

node, t ynder h t- of .enbodi t t he invention and
the pr o%%%sg g“{ofl r esse#%;%%b%%g%féfofeq%e@ quﬂévn(ragral _iogfn?&ifi gl.lr“"rleé1tlon
schematdedl the idtastarat esddreodd dy ermi{dal iadenth )ofanthea blade i(dl;ade M)
hosting a master role, wherein the controller operates non~exclusively In
the -first node In one enbodinent of the Invention; Fig. 17 schematically

illustrates a contdold ef; (b} ade No-0per al ingina £ rgl smdeyy angy Fig. 18

schematically illustrates a controller configured to operate both in a
first andbecond aste,Mi honel enbodiatsntr ofoltche whevwenitri e [ Det ai | ed

descri péci)rgngo The present invent i}({ocnl shal |, naw ﬁert described jn caonjunction
a

. b 1! ( .
with spediFie enbodi ments .~ Tt fay be noted 't hal® these dpstifid etbodi nent s

serve tamiprviade: tde sid |1eebperson with a better understanding, but are
not intended to in any way restrict the scope of the Invention, which is
defined by the

10 Fig. 17 schematically illustrates a controller (blade N)

operating in a first mode; and

Fig. 18 schematically iliustrates a controllexr configured to
operate both in a first and second mode, in one embodiment of

15 the invention.

[Daetailed description]
The present invention shall now be described in conjunction
with specific embodiments. It may be noted that these

20 specific embodiments serve to provide the skilled person with
a better understanding, but are not intended to in any way
restrict the scope of the invention, which is defined by the

appended claims.

25 Fig. 1 schematically illustrates a network node 10 including
three processing units 12Z. The network node 10 is depicted by
a large plain ellipse. The processing units 12 are depicted
by small plain squares. The processing units 12 are
configured to contrel a set 20 of resources 22. The set 20 is

30 depicted by a large dotted ellipse. The resources 22 are
depicted by small plain ellipses. The resources 22 lie in the

communication network (not illustrated).



appended clains. Fig. 1 schematically illustrates a network node 10

i ncluding three processing units 12. The network node 10 is depicted by a
| ar ge pl awvo 2elddepme. The processing units 12 are depi ct edTmp2e08mb1sopl ai n
squares. The processing units 12 are ronfigured to control a set 20 of
resources 22. The set 20 is depicted by a |arge dotted ellipse. The
resources 22 are depicted by small plain ellipses. The resources 22 lie in

t he comimiedt?oh tRﬁﬂqﬁiﬁﬂﬂglanﬁﬁr%&éﬂ)thﬁuﬁﬁﬁﬂﬁﬁﬁ sfdgHridcéssi ng units
12 in th c@ffj‘,’?fé%{mﬂ?ar%acﬂ@é/e beydi ff-er enty, 1,ha ath" 6. Ot @c}( there may

be two, four Ve or nore processing Units 12 i e net'wo node 10.
Li kew s} v4 her setr2@ptecaepint ethiass i rcliuditig siedcwesouress 2. More or

| ess than Ssix res urces e used, The cantrol b the rocessing units
12 of terTesTin ¢ %%?dﬁ% Rﬁqufﬁfﬁ? €3He Tesour ces

22, sactjyatydge ofx Ct@f?s% 'ﬂ’r@éﬂ Ng 8 FRIQCE; JN bemm@{o_ that, for
i nstance, the resources 2 2 nmay be used in the conmunication network to

assist the transfer of data fromone point to another point in the network.

The 1 it C@én@z?o%”%’y %%%‘?%"%sestﬂ{r%% fLvare o e Les, . d.neluding physi cal

conmmuni cati on por I'vi'si'on mul t'i pl'eXi ng comiiini cat i on
syst em ifsBolencies:dima fiequensyrdiad S:iﬂ)rtirfmlrids(,):i@@d‘@ ’ystem codes in a
code division nultiplexing system etc. Fig. 2 schenatlcaIL¥ illustrates

r

the net¥ork’noded 10° dith e’ et dff@Sr‘?éjsf(ﬁ?r’ce%'1 Z2Jt g rRitferein rol es
ar QOaSSfcgﬁeﬂchért&,prtg@%i&Mé $AZ AU oLeSSING Wt 12mto which a

communication network to aSéist the transfer of data from one
point to ancther point in the network. The resources 22 may
be hardware or scftware resources, including physical
communication ports, slots in a time division multiplexing

15 communication system, frequencies in a freguency division
multiplexing system, codes in a code division muitiplexing

system, etc.

Fig. 2 schematically illustrates the network node 10 and the
20 set 20 of resources 22 of Fig. 1, wherein roles are assigned
to the processing units 12. A processing unit 12m to which a
master role has been assigned is depicted with a star
Thereon., A processing unit l1Zc to which a contreoller role is
assigned is depicted with the triangle. The network node 10
25 includes a processing unit 12m hosting & master role, and two
processing units 12c¢ each hosting & controller role. The
processing units 12¢ each hesting a controller role are
herein referred to as controllers. A processing unit 12 may
simultanecusly host a master role and a controller role. Such
30 a processing unit 12 will be referred to by the reference

sign “1Z2mc”, as will be apparent with reference to Fig. 8.



master role has been assigned is depicted with a star thereon, A processing
unit 12c to which a controller role is assigned is depicted wth the

tri angl e.woheiomsbsser k node 10 i ncl udes a processi ng uni pctawedestisng a
master role, and two processing unitsi3l2c each hosting a controller role.
The processing units 12c each hosting a controller role are herein referred
to as controllers. A processing unit 12 may sinultaneously host a naster
rol e arfth@a eonthdlTer FUITECISts al 9t ocestimge g tin Xl 2 besreferred to

by the i N N idd be renf,with reference to Fig. 8
. One ofét g%ﬁ%: n‘%&oﬁﬁlé‘{%mlﬁc ?%\n idiepll ”ct%gpilaln’ gzgy\szl’asﬁ{:%n roeﬁ ing three
resour cess@2=d¢es 22241y, 224+, .27MHhe dhermsespces®@2:4 e22x v, 22-vi are

not depi cted s.heing controlled by any control]er 12c. In the first node,
the pr GCEET g Thi Ty FOW HORL 11y 1o Tist o role Kedps B9k F° t he

r €SQUI GBS s W £ Nyl 1o NN 3 f 89S Rtk S0 thad . dOfs insiancy 1T one
controller 12c needs to reserve a resource 22, the processing unit 12m can

reser vetlforredrauicenn ol vyl cipcze resolRTtel 22 e stcteas aherasouree 22-iv.
Fig. 3 sch jcally. illustrates wor k, hade 10, w thout depicting, for
the sake So%r%% éa’r ﬁtéy and %O}ntcl%slglneelgsl??% he” erdess gtu? creess 22 Wit c%e saordéfcceo ntrol | ed
or contadl labd eprddes gietanvork haden 1 | dausdrat ethbd neHd Gordessetial ly
corresponds to the control node 10 illustrated in Fig. 2 . This type of
repr esemt@td o YHUEde et WBIH riode- 10 P e priocéssing unit 12 i ncl uded
thepein will be used in Figs. 5to 10 to illustrate different types of

situations and the correspondi ng nodes in which the controllers 12c
operatdﬂigw 3 schematically illustrates a network node 10, without

depicting, for the sake of clarity and conciseness, the
resources 22 which are contrcolled or controllable. The
network node 10 illiustrated in Fig. 3 essentially corresponds

15 to the control node 10 illustrated in Fig. 2. This type of
representaticon of the network node 10 and the processing unit
12 included therein will be used in Figs. 5 to 10 to
illustrate different types of situations and the
corresponding modes in which the controllers 1Z2c¢ operate,

20
Before turning to Fig. 5 to 10, i1t should be noted that Figs.
I to 3 and 5 to 10 are schematic representations of network
nodes. A possibly more realistic representation of a network
node 10 is depicted in Fig. 4, which is still schematic to a

25 large extent but shows that the processing units 12 may each
be on one blade of a blade cluster. A blade may be remcved or

added to provide scalability to the network ncde 10.

Fig. 5 illustrates a netwcrk node 10 including a processing
30 unit 1Z2m hosting a master role and two centrollers 12c¢. As
illustrated by the double-headed arrows labelled with a “w”
from each one cf the contrecllers 12c to the processing unit

1Z2m hosting the master role, the processing unit 12Zm hosting



Before turning to Fig. 5 to 10, it should be noted that Figs. 1 to 3 and 5
to 10 are schenatic representations of network nodes. A possibly nore
real i sti ocwoepreawsessiuati on of a network node 10 i s depi ct edTipP2068967840 Whi ch

is still schematic to a |large extent faut shows that the processing units 12
may each be on one bl ade of a blade cluster. A blade nay be renoved or
added to provide scalability to the network node 10. Fig. 5 illustrates a

net wor Kt dead0e ned beli hy av pt belebsi hy uastrinehdstiée epee nesterreod e and

two contfo r c \s_i]]ustrated t he doubl e-.headed ows bel | ed
o o e L A e R S L AR 1 om
host i ngepdrea pasterciol £ réhengio®cessing unit 12m hostingthe master role Is
avail able to reserve and rel ease resources 22 for both controllers 12c.

Therefore, both controllers 12c operate in the first node. Fig. 6

iII@str}aﬁ@ﬁ,6sgbf@@&&@égy,smgl@{céi%wtw&tﬂu@ﬁt@a el Wof K. ingde, 10. By

conparison to the situation illustrated in Fig. 5, in the situation of

Fig. 6 ne@fthoughda haster cohe:issassigned: tolomet prroceskisigraimd 12m

said pr oceﬁsi ng. unj t éth i S not. avai%a&e t et?r‘ve and rel ease resources
b

22 for the contiol Iers ot i shay” be-d ort i rist ante  baudbtr B &4 ehoot of

t he processs agymad t+d2mdhostddgs $ hey masi €rirm) esadd d:hise case; both
controllers 12c operate in the second node. %I%econpari son to the situations
of Flg. 8% ahdl Bt 7P ST tiat TDETTe Ut atREEd 7 RigEoyrces hel processi ng

unit, 12mhosting {he fesier xole | [ I er.y el ease
resources 22 f%?o oir}gr of t(ﬁe f:%n%r% gér% %%%%%?a%g% ({aolfsétacgg)%t er
cont rolt@rod2cs £ Ther efovessdimd hivsi takey omet ofg tttee master role. In

this case, both controllers 12c¢ operate in the second mode.

By comparison to the situations of Fig. 5 ahd 6, in the

15 situation illustrated in Fig. 7, the processing unit i2m
hosting the master role is avaiiéble to reserve and release
resources 22 for one of the controllers 12c¢, but not for the
other controller 1l2c. Therefore, in this case, one of the
controllers 1lZ2c¢ operates in the first mode, while thes other

20 one operates in the second mode.

In the situaticon illustrated in Fig. 8, the network node 10
includes two processing units 12. One processing unit 12me
simultanecusly hosts a master role and a controller rcle. The

25 other processing unit hosts a controller role and is
therefore a contreller 12c. The master role hosted on the
processing unit 1Z2mc is available to reserve and release
resources 22 for contreller functions hested on the same
processing unit 12mc. This is illustrated in Fig. 8 by the

30 double-headed arrow labelled with “v”. In contrast, the
master role is not available to reserve and release resources
22 feor the controller 12c¢ depicted at the bottom of the

network node 10 in Fig. 8. The controller 12mc thus operates



controllers 12c operates in the first node,, while the other one operates
in the second node. In the situation Illustrated in Flg. 8 the network node
10 i ncl udwe 20wmepssecessi Nng units 12. One processi ng uni PCcTAPLR008/067890

si mul t aneously hosts a naster role and a controller role. The other
processing unit hosts a controller role and is therefore a controller 12c.
The master role hosted on the processing unit 12nt is available to reserve
and rel ease Fesotroese22wvhotecohtrobheroi lact L onsopost eds ohnt hiee sanme
processg 595% %HD This is illustrated in Flg. 8 by the doubl e- headed
arrom1|a e "v". In contrast, the master role is not available to
reserve and rel ease resources 22 for the controller 12c depicted at the
bottom of the network node 10 in Fig . The controller 12nt thus

oper at eS? n“3=f $+ 5t hptle, l%h??%f%%%dcb%tFHFie? 190 operfat @bl ¢ 7S t héc second
mode . Lp.theshtuation i hhustialed ineFig. 2 9:; fyg 19?“&?}2'&%5 of2¢ are
depi cted, but no nmaster role 1s assigned to any one processing units
12. ThetMQopE@ﬂesaih@r@niﬁa thusTopetrat ecomt thel sesohtk nodes dpethee

S|tuat|on |%Iustrat ig Fig. 10, two controllers 12c exist, but no naster
rol e i s Assigned” ?% any“of the processing units 12. The S-shaped dot ed
arrow toped by the star illustrates the cause of the situation, which is

that the master role nmgrates fromone processing unit 12 to anot her
processthgtmi $1aetimrgi t1usisaaedchenatyc 1) owreharenisho ags hbiv a

conty ol Lersd2c,is gonhigrred. Lo, operate; if 9ne, epbodi freny, of the network

processing units 12. The S-shaped doted arrow toped by the
star illustrates the cause of the situation, which is that
the master role migrates from one processing unit 12 to
another processing unit 1Z2c.

15
Fig. il is a schematic flow chart showing how a controller
12c is configured to operate in one embodiment of the network
node 10 of the invention. Fig. 11 alsc illustrates the steps
performed by a controller 1Z2c¢ in an embodiment of the method

20 of the invention.

The centroller 12¢ is configured to act as follows. The
contreoller l2¢ determines s31 whether a master role 1is
assigned to one processing unit 12. If no master role is

ASY

25 assigned to any processing unit 12 {arrow labelled “no”), the
controller 1Z2c¢ operates s50 in the second mode. If a master
role is éssigned to one processing unit 12 {arrow labelled
“yes™), the controller 12c¢ determines s32 whether the
processing unit 12Zm to which a master role is assigned is

30 available to the controller 1Zc¢. If this processing unit 12m
is not available to the contrcller 12¢ (arrow labelled “no”),

the controller 12c¢ operates sb0 in the second mode. In

contrast, 1f the processing unit 12m Lo which the master role



node 10 of the invention. Fig. 11 also illustrates the steps perforned by a

controller 12c in an enbodi nent of the nethod of the invention. The

cont r ol | ewokBm/des3seonfi gured to act as follows. The contcolEPessbEB0

determ nes s31 whether a nmaster rol e i6s assigned to one processing unit 12.
If no master role is assigned to any processing unit 12 (arrow | abelled
"no"), the controller 12c operates s50 in the second nDde If a master role

is asmgﬁe@swg*emé pfrso@é@slc‘rtgl%rﬁq TE(%&WWM&&?@H?GH lapgg®d | the

control{ ffgddgigg nes, s32 W?gﬁﬁfr tﬂgﬁgﬁgg Ier iﬁ%%gf]HﬁﬁﬁQJCh a

mast er e 1S a ed i's” aval cont

processm&@punlt 12n1|s not available to the controller 12c (arrow | abel | ed
"no"), the controller 12c operates s50 in the second node. In contrast, if
the processing unit 12mto which the master rolels assigned Is available to

the sconty ol ere e (@&EQW tiabeld.ed- S yes: )i d he,Gontdal | erelag, operates s40

inthe first node . In the first nDde the controller 12c interacts with the
processiphegcesmgind2mio Wi che tel gastier mad ey sr@ls%llgfletbﬁmm@e?m to

reserve q@d release resour ces 22. T@%JOJSt nqgf may. i qg qpre st eps

than the §?e S fd?sﬁ%serV|ng andﬂielea5|ng r'esour ces : ‘e d&cond
mode, Sirhd:lud{@frﬁfﬂ‘d: ngcdes Figgn the |- g eSOUNEes 22 ilsy raeqye_&imhsmlgbe
rel eased s51, the controller 12c updates s52 a list 1 4 of resources 22
request B TO- B red eased by the controller 12c. In other words, the
contyroller 12c maintains a list 14 of resources 22 requested

In the second mode, still referrving to Fig. 11, 1f a resource
22 1s requested to be released s51, the controller 12¢
updates s52 a list 14 of resources 22 requested to be
released by the controller 1Zc. In other words, the

15 controller 12c maintains a list 14 of rescurces 22 reguested
to be released, locally. Still in the second mode, 1f the
contrceller 12c¢ reguests s53 to reserve a resource 22, the
controller 12c selects s54 one of the resources 22 from the
list 14 {(of resources reqgquested to be released by the

20 controller 12c¢). The selection s54 of a rescurce 22 from the
list 14 is not restricted to any particular method. In one
embodiment, a FIFO selection may be used, which provides a

clrcular selection.

25 Fig. 12 schematically illustrates a controller 12c
maintaining, when operating in a second mode, a list 14 of
resourcaes 22 reguested To be released by the contrcller 1Zc.
This 1ist 14 may be stored in a non-volatile or volatile
memory storage unit. The list 14 may be an ordered or non-

30 ordered ccllection of resocurce identifiers. If the controllier
12¢ is hosted on a blade; the list 14 may be said as

containing a blade-local pool ¢f resources.



to be released, locally. Still in the second node, if rhe controller 12c
requests sb53 to reserve a resource 22, the controller 12c sel ects s54 one
of the resownmamoB? fromthe list 14 (of resources requestraPr2do8/0bsos el eased
by the controller 12c) . The selectiorm sb4 of a resource 22 fromthe list 1
4 is not restricted to any particular nmethod. In one enbodinent, a FIFO

sel ection may be used, which provides a circular selection. Fig. 12
schematT&at Y313 u%t$<af%€é'§a*al%oﬁft¢‘®l¢f@ﬂ12@f ﬁ@iﬂ@lt@@@@*@lomﬁ operating in a

second S 4 guested to be. rel by the
control ?8 ]ﬁﬁ&rh%%&’l |Vg%e‘rl4 citsogrtg If‘nt%e non-vol atile glﬂl Vol atile

menory stesagdepitted The Fist 3131 dm;-/r@eepcarm ot detess Orohores deseshLol | ection
of resource identifiers. If the controller 12c is hosted on a bl ade, the

list 1 TRy B 3at P ast cont ai ht ng® 54 ‘ade?d ocal poofe BieFlessurtes. Fig. 13
is & scf\@y&gf@efim&h@étr@éef@@dop@ﬁ@té&&ﬁéi;@emﬁé%@roﬁtﬁf, when

operating s50 in the second node. The steps depicted in Fig. 13 correspond
to those=bfcthes skcond @rﬁd%ehe@pmmmmes e Figrolthextcept thatqf when

|EOUCSLL00, 52 LESOULGE, 22,0, eRlyedy Lhe conLil L, 12 pot only

sel ECtS S one o esour ces

requestmttemm faleaseds by the sonddodd ercd@€lce bul &t ser¥enoves s55 the
sel ected resource 22, or nore specifically an identifier thereof, fromthe

list 145096 et ohetl abdvet L i1 s eattes theoRonte ol1ef 4dc 4% easily and
acqyr at.gly. keep; track of. i he éﬁmaceén@?cmmféf sii 1, avaliaple for

sel'ection in the second node whil'e avoi di ng
and accurately keep track of the resources 22 which are still

available for selection in the second mode while avoiding

resource reservaticon conflicts.

15 Fig. 14 is a schematic flow chart showing the transition of a
controller 12c¢ from the second mode to the first mode, and
the steps associlated therewith. If, when the contreller 12c¢
operates s50 in the second mode, it detects s60 (e.g. by
receiving an inter-processing-unit or inter-blade

20 notification} that a master ycle is assigned to one
processing unit 12m and that this processing unit 12m is
available to the contrcoller 12c (i.e. available to reserve
and release rescurces 2ZZ for the controller 1Zc), the
following occurs. The controller 12c¢ sends s70, to the

25 processing unit 12m hosting the master role, a release
request for each resocurce 22 in. the list 14. The controller
1Z¢ then remcoves s80 the resource 22 from the list 14, This
terminates the transition in a state where the controller 12c
may operate 540 in the first mode.

30
Embodiments of the invention will now be described in the

context of circuit selection in a telephony blade cluster.



resource reservation conflicts. Fig. 1 4 is a schematic flow chart show ng
the transition of a controller 12c fromthe second node to the first node,
and the swepsicassmei ated therewith. If, when the controlpcemEri@ds/oees at es
s50 in the second node, it detects s6@ (e.g. by receiving an

i nter-processing-unit or inter-blade notification} that a nmaster role is
assigned to one processing unit 12mand that this processing unit 12mis
avai | abte nentiencons cit eexdDel€iie. tmaiaqm@um rfwetrm,andﬁrlel ease

resour ces 22 for he cor 2C e fo | owl ng occur.s ntroll er
12¢ sendd 70" I%O nJoc(gssﬁn*gcjh 3q Fosting the Jrﬁautt%er 591 Ol

rel easesr eﬂ:ﬂﬁﬁillfl(l{g qalcihé,esw Gge ZZséd\ ich&:dzitsﬁoll resher contaol Irer 12c
t hen renoves s80 the resource 22 fromthe list 14. This term nates the

tranS| tiefh 1908 BtaEte vhiere! the"eonttd e?P A2 niCloperast @ s in the first
L ment s, téheo ribed in the context of
CI rcmt sel ection é%\Sja te epﬁé(;f E%Té%dle ckfgaster a;‘lffér:nentl oned as an exanpl e
in the background section, call control nodes called sw tching center
server in the control or signallin | ane, be used to cont r ol
resour ffEESpC?SZSJi % e User® pr % qukgos%ﬁﬂ‘ﬂ]l Bastife, S UG Svid thi ng
cent er isefyers) shaut dpreferabl yAh@laif@@hi&elA Possidl.e archidpcture for
such signalling plane systemis a blade cluster structure. A blade cluster
struct U $35° rRitie of (Gh @net Dstr el forudEhas st Qiurrﬁ:ﬁm mf &Pl iay of

Sefyers, of aqag %gc!asl%l c@léailg%§atffj§oc§gr poards), i osureF)Q) eﬁlfgcl{}fat%‘%{ ation

(for instance es I h‘one enc
(for instance 16, 32, 64 or 128 blades in one enclosure). It
is typically made up of a processor (processing unit), a

volatile memory, networking capabilities and a non~volatile
storage (e.g. flash memory or small hard disk). The cluster

15 enclosure provides the bulky elements and services such as
power supply, and cooling. Although a blade comprises more
than just a processing unit, for the sake of simplicity
herein, both the blades and the processing units of the
blades are herein designated by the same reference numeral

20 12, and no distinction is made between a blade and a
processing unit in the drawings and the following
description. The terms are used interchangeably, although in
reallity a blade comprises more elements than just a
processing unit.

25
A blade cluster structure provides flexibility (a blade 12 is
usually designed to be easily removed - possibly in runtime -
from or added to the structure, without interfering with the
other blades 12), space saving (blade enclosure provides the

30  bulky hardware elements) and improved manageability (a blade

12 can operate independently).



is typically made up of a processor (processing unit) , a volatile nenory,
networ ki ng capabilities and a non-vol atile storage (e.g. flash nenory or
smal | harwlodbakye3ssThe cl uster encl osure provides the bechygpredosnenve and
services such as power supply, and cooling. Al though a bl ade conprises nore
than just a processing unit, for the sake of sinplicity herein, both the

bl ades and the processing units of the bl ades are herein designated by the
same referehees negmeedl ma2t s ahdl hor ot st¢hettiom i 50 madee betiveen aldiade and a

' 1t d | . t f ol |l ow ription. The t
o uactl TAFSF bhanGRaary ST Polgh | W Teat 113 & BT AL cohpr Thac Mo e

el ementislihan justtarplocessi g tdiia o biades cluster ( sé4 ugl s ecgr ovi des
flexibility (a blade 12 is_ usual I%/ desi gned to be easi I@/ renoved - possibly
e

In runtimetanEe off o L aded! tb T het stFtiet Ut &2 vk tholf - I nt ef$@P MW th the
ot her bﬁ@@e@eﬁg}atw@%@%ﬁmg @gﬁq‘é@%{ OBLLE, PEOYI 8651 he byl ky har dware

el enrent s} and i1 nproved manageabilit ade 12 can operate | ndependently)
. I n t heSecenbodi et sweéck renilt Tsehért i on Benact ef ephonyddb adeictuster) |,

transm ssion, li.nes that, carry paylo in the er pl are termnated in
medi a gsarf’“le%éff/%d((ﬁ@v? (8e8H ’so&f ot ?%sﬁa eeags%gf i O%KP%EJQ%%% ofo3 TS
23. 205 MIpRpp s 2000~ 06)c1 B¢ d Cenefat | omPartnesisiip £rojieets Techni cal

Specification Goup Core Network and Termi nals ; Bearer-independent
ci rcui tS9F P eRe cot e“Pret vt ke fage® TRt EusE T Bl $abY el f rom t he 3GPP,

Sopli & 041 oL 8. FrANCaly o The. WL ofi 9ol I hES e, 6890 goR, i S control | ed

by the swtching center server, e. -
instance above-referred TS 23.205 V7.5.0, section 5.1.1.1).

Time division multiplex (TDM) terminations (see alsc for
instance ITU-T Rec. H.248.1 {09%/2005) “SERIES H: AUDIQVISUAL

15 AND MULTIMEDIA SYSTEMS, Infrastructure cof audicvisual
services — Communication procedures, Gateway control
proteocol: Version 37, section 6.2) are not necessarily well
sulted teo ke controlled by a blade cluster system because
neither the call contrel signaling nor the MGw control

20 signaling preovides support for a multi-blade architecture.
Before a termination can be used for a call, coordination of
exclusive usage must be performed between the switching
center (3C) blades. A termination 1s a type of resocurce in a
communication network. The terminations are administratively

25 associated uniquely with circuit identification codes (CICY,
which are used by call control signalling protocols {(in ISUP
for instance, each timeslot between two switches is uniquely
identified by a circuit identification code (CIC) that is
included in the ISUP messages). Signalling messages nsed to

30 be routed to the blade that handles the respective call.

Ephemeral terminations are better suited fto a multi-blade

architecture. The seizure of terminations is coordinated by



medi a switching center server (MSC- Server, see also for instance
above-referred TS 23.205 V7.5.0, section 5.1.1.1). Tine division nultiplex
(TDM t erwbnatoiepss4(see al so for instance | TU-T Rec. H pe48:p200808788005)
"SERIES H : AUDI OvVI SUAL AND MULTI MEDI2A SYSTEMS, | nfrastructure of

audi ovi sual services - Conmuni cation procedures , Gateway control protocol:
Version 3", section 6.2) are not necessarily well suited to be controlled
by a bl &de EFdast resystembereisdel piei thie? rtiheadal ¢ocontrdtieh gival i97y nor
the Mowgoptsohosignaling. provi des supporl fofoa, mildizblade anghidecture.
Before a tefm nation can be used for' a call, ¢oordination of exclusive
usage nustbberpetédrned betineete thieasvitdcdisag centets(S&SO) 1bdackesl. A
termnation is a esource in a communi cation netwrk. The

f
L or M PO SFor AHR e ST Vet o Hoatet Bt ot S Gl (ke b e tuit

i dent i ficathon, codes: (G Qons WiLEh-8€: Used-byrgald - contspl-signal ling
protocols (in ISUP for instance, each tineslot between two swtches is

uni quel yn$dente f fede by (@€ rouithe deht f$odei onlcodet <y Grehat is included
in theé E%quﬁég%ﬁ‘é ?nga%l I i?aqd nessages need to be routed to the bl ade

t hat han € respéective ca EfE?)hemeral term nations are better suited
to a nulti-blade architecture. The seizure of term nations is coordi nated

bythe M3w. There is no need for inter-blade coordination on the sw tching
center $@fve? T%@@J-%i%é?"@cg‘haﬁ‘?% fresSages  heet T 9° beFdut 6§D t he

bl ade thah hapdiesadde.respsetiye-£al lcondhe Bearer; dndependent;, Catd

Control protocol (BI uses epheneral term nations but requires
coor di ety ome oferatibdmstantel oodes (CIC) on the SC-S side, since they are
a

Fig. 15 illustrates the functicnal entitlies for CIC handling,
if a first mode was used (i.e. without the second mode of the
15 invention) to better understand the context of the invention

and the proklems arising from not using a second mode.

For each call, the call control functiocnality is assigned to
one of the blades 12 in the cluster. The blade or processing

20  unit to which the call control functionality, is assigned is
a controller 1Zc (labelled “Blade N” in Fig. 15). The call
contreller lZc—cc, which is a component of a controller 12c¢,
is cenfigured to seize a CIC (which is a resource.ZZ) at call
initiaticen and to release the CIC when the call is

25 terminated. A centralized pool of CICs belonging to one
destination (route) is maintained by a route master 1Zm-rm.
The master role is assigned to one of the blades {labelled
“"Blade M"), i.e. bklade 1Zm or precessing unit 12m. The route
master lZm-rm 1s a compecnent of the blade 12m.

30
The call controller l2c-cc transmits selzure and release
requests tc a seilzure broker lZc-sb that is co-located on the

same blade 12¢. Herein, seizure of a resource and reservation



common resource of all blades . How to maintain a common pool of call

i nstances codes (ClCs) and how to assign themto call control functions on
any bl adewomyiongosdescri bed as follows . Fig. 15 illustratexprhdvsobisoct i onal
entities for CIC handling, if a first2zinode was used (i.e. wthout the
second node of the invention) to better understand the context of the

i nvention and the problens arising fromnot using a second node. For each
cal |, the artseentsohafanets onare tyedningsighedoebl onenbfother blages 12 in

the cluste ro i h a ol
functi o%%li{?cgﬁl?espa%gfg e%P ﬂ3&@0%?&?0 %Eerﬁgi\é@%(?g %I 28 Mél a elir' in Fig.
15) . Theteaficeohtradpertd@cey ctchemfzhomrsdeadcbﬁm@nem" ofnartentr®l |l er 12c

L is confjgured to seize a ch is a resource 22) at call initiation

and to Teteate thesefe Wher Cﬁ%h%n C%H b L2 9eF mt hat e A Lot s af i 78 hool  of

Cl Cs belonging. 1191 one destinat i ofs (5041 &) ek S, fad nd ained, By &g r oMt mast er
12mrm The master role is assigned to one of the blades {l abelled "Bl ade

M) , iT@7) bFade 12 ol prioeesseihgr uhit-9R2nen Thiee riola@e nBst ercd2mymis a
corrpon he bI The caII controller 12¢c-cc transmts. seizure
and rel gétese re%]%res P? oléh Set SUF & Brioker® Jplzi L5 At e rocat ed  on t he
same bliage d@cts Heaetsy SEh-ziie(Hd @b LSOME Gey afite I ©serya@idonofage T esour ce
have the sane nmeaning. The call controller 12ccc receives any reply from

the sei zurk: brokefou2e -85 terhi 52T 1t r $ 66§ stlgept et e by thel SrFBuUnded
| ahel "o a@sﬁgecéﬁveéefg&ﬁet@é okerSr Letasds ony, Al bl ades. &ZPOC[ca I hi cate

t hr ough an I ntra-bl ade protocol (as depicted by the surrounded
selzure broker lZm-sb.

The so-called selection type determines which procedure is to
be followed when a free resource i1s selected for a route when

15 setting up a new call.

For ISUP and BICC circuits, the trunk signazlling systems: ISUP
and BICC support seizure of circuits from both peers. Dual
seizure is a network condition where both ends of a

20 connection have sent a message to the peer trying to seize,
i.e. reserve, the same CIC. A dual seizure is detected by an
exchange from the fact that 1t receives an initial address
message (IAM) for a circuit for which it has sent an initial
address message, but befcore 1t receives a valid backward

25 message. In order to reduce the likelihood of dual seizure,
the selection type should be specified in a coordinated way
foi both communicating peers. For example, on ohe side, idle
circuits are searched from the highest CIC number downwards
and from the other side idle circuits are searched from the

30 lowest CIC number upwards.



"2") wth the seizure broker 12m sb on the bl ade 12m hosting the master
role. The seizure broker 12m sb comunicates with the route master 12mrm
(as depi cweaotw/ogoishe surrounded | abel "3") . The route mwastEPR003DHISHON SErves
t he seizure and rel ease request receized fromthe other blades through the
co-l ocated seizure broker 12msb. The so-called selection type determ nes
whi ch procedure is to be followed when a free resource is selected for a
route WHRTPSEITY ny dpth PR wat | COTor 1 BUP ¢ite! 1B 00 cimt-cli 431 t thet ta unk

si gnal | 18U ul s, f bot h
peers. %{}%ééslgej} zg‘rsae ?sgé&?n%%%&% %)10{3? efr:ké[;loltkﬁCB (LjB% ({%{:ﬂonnectl on
have semizaimessageld ottdiee peey Idzasyksf;gtta)s skizeys ipessitelserve, the sane
CIC. A dual seizure is detected by an exchange fromthe fact that it
receives an initial address nmessage (IAM for a circuit for which it has
sent amididd e addr 83SsBssage: Mo Pefore-diod ecgides o Mal id backward
nmessage. In order to reduce the liKelihood of dual seizure, the selection
type shotgdd be @p%cﬁ@*é@l‘if nO% Boor cﬁ%at%@f%yﬁw@? bot h com‘rum cating peers.
For ex lc cireti-ts—are—searchectfromg ht-ghest; Cl C
nunberoé x\)\‘/%%/\‘z/"a?ds an%le?‘?%rﬁc e other side idle ci r%w S ariegﬂs?ear c%iet?from
the | owest Cl C nunber upvvards Resol Vi ng a dual se{zaahg cofBtichign requires

si gni fi-eant—ext-ra uulu si-gpalng—eapaci-t-y—Fhe-t+-kel Hhood -of a

Gual So DD T § e %%O%s low as |gbssi bl 6.% The tlabl e bel ow

?Ppmtt@ﬁéﬁln‘%’ét@@cﬁe@t @@q&é’z@@§a1 Wi ch-af &, used [p the gxanmplejor Frg. 15
i rst; node

forwarﬁ/backward search.
Forward/backward search means that a
search for an idle device in the route
is started from the lowest/highest

device number.

CiC—based Circular selection, X
forward/backward search.
Forward/backward search means that a
search for an idle device in the route
is started from current position and
executed towards higher/lower CIC

number.

CIC-based Seguential selection starting % b4 %
at lowest / highest CIC. Search for an
idle device in the route is started from

the lowest / highest CIC number.

These methods prevent dual selzures unless the route is
nearly congested.

10
In the context of A-interface circuits (the A-interface is
the GSM signal interface between a base station controller

(BSC} and a mebille switching center (MSC)}), for BSSMAP routes



These net hods prevent dual seizures unless the route is nearly congested.
In the context of A-interface circuits (the A-interface is the GSM si gnal

i nt er f acewbebwasmsa base station controller (BSC) and apowhirb@sseisbehi ng
center (MsC) ), for BSSMAP rout es(BSSSAP stands for Base Station System
Managenment Application Part, a protocol used to convey control information
bet ween the MSC and the BSS (base station system) ), the selection type is
not adn PFSfAAabt eandsreer devs e est drieorf oﬁm@b@/ Mmammnm Hﬁnlsitcaiw;ifri rst-out
(FIFO jidle I] nterface circuits are S cted by the
NBC- S, ﬂFlever f‘t%toﬁéj& (J‘(iare ore, Mo 7% olnnfrolrs g elxcfnst S 1t he

cont extciof NEd ety tied 3BTCASSs R_J%)taﬁarcwgméns (2 Boehanwtelctiisora | SDN

channel wherein the (gnrll mary data or voice comunication is carried), for
PRA origifatifhg'¢ald 1rﬂﬁ%t{%}%¥ecﬁq%d?@c‘éi@%rﬁef%ff%f@fkb‘4 "6 'hg Opti ons

in the SETUR: nessage .- Ehanmeto) s d:ndicatied, onoacceptahl e-alt ernative.

In this case, the SC grants the |nd| cated channel. If that one is not

avai | abtiercmfdlmrmbm}ss tdelealdd GharrelM3&G-3 ndicatedyy dariye d&3®rnati ve
IS acce&ablg I n thls Jg " r|1f thﬁe net rk cannot grant the preferred
channel” “Ft° S8l %ct'S any bthet” aval ¢ 'Bchannel associated with the
Dchannel (a D-channel Is a | SDN channel in which control and signaling
information |Is carried) - Any channel is acceptable (default option) . In
this case, tihe e vet eet SPW%X/d’qt@olaé?Cﬁf{fnn@? Hsdocimeg s (& B-

10  c¢channel is a TISDN channel wherein the primary data or voice
communication is carried), for PRA originating calls, the
user can indicate one of the following options in the SETUP

message:

15 - Channel is indicated, no acceptable alternative. In this
case, the 3C grants the indicated channel. If that one

is not available, 5C disconnects the call.

- Channel is indicated, any alternative 1s acceptable. In
20 this case, if the netwoerk cannoit grant the preferred
channel, it selects any other available B-channel
assocliated with ﬁhe_D~channel‘(a D-channel is a ISDN
channel in which control and.éignélihg informaticn is
carried).
25
- Any channel ié acceptable (default option). In this
case, the SC selects any available channel assocociated

with the D-channel.

30 Still in the context of PRA B-channels, but for PRA
terminating calls, the network can indicate ocne of the

following options in the SETUP message:



with the D-channel. Still in the context of PRA B-channels, but for PRA
termnating calls, the network can indicate one of the followi ng options in
t he SETURvomsmagesschannel is indicated, no acceptabl e alptempadoswersod n this
case, if the indicated channel is accaptable and avail able, the user
selects it for the call. - Channel is indicated, any alternative is
acceptable. In this case, if the indicated channel is acceptable and

avai | abl e tHeanser seledscitedona eeeatiabld abeeusericannot tgriant t he

i ndi cated ch l,. it .selects ot,he vai l abl e B- nnel ,associ ated with
the D channe?gé;eﬁ’d l|foletn C-l"fl:‘aﬂeésl?&gg%d c(f%»}aanlf?1neefal im the Btaagk?\h% allrtlﬁlanti fication

i nformati on #teiteditias tichanel d4s14duh ciat ethr nchaceept abl e al ternative” in
the first nessage sent in response to the SETUP nessage. |f the B-channel

indicated in the first response nessage i s unacceptable to the SC, it

clears the cghdnnesi Nog %Wd,avﬁiyl’ abl e {on yyd n & eéc%é%ﬁfb In

suppl enentary servi ces} Channel selection conflicts nmay occur 1f a PRA
ori gi nati ng ands PRS 4 erid naté ngpdatdt sl @otntde samcot@miele .ard case of

such conflicts,. network gives priorit ot ePRAjrter 1 nating call over
he. PRA or | G At 116 Cal 11 CHUBLES> TIC O cel o The BRA D1 o1 mat i1y Cal
whenever t hecBrehannelncainoti e e dacatrechhy: t her ned works am-acoepted by
the user originating the call. In the context of line hunting (hunting, or
a hunt group§v¢%;able B-channel associated with the D-channel and
10 identifies that channel in the channel identification
informaticn element as "channel is indicated, no
acceptable alternative™ in the first message sent in
response to the SETUP message. If the B-channel

indicated in the first response message is unacceptable

15 to the 8C, it clears the call.

- No B-channel available (only in relation to

supplementary services)

20  Channel selecticn conflicts may occur if a PRA coriginating
and PRA terminating call select the same channel. In case of
such conflicts, the network gives priorityv to the PRA
terminating call over the PRA originating call request. It
clears the PRA originating call whenever the B-channel cannot

25 Dbe allocated by the network or accepted by the user

originating the call.

In the context of line hunting (hunting, or a hunt group, is
methodology of distributing phone calls from a single

30 telephone number to a group of several phone lines, from
http://en.wikipedia.org/w/index.php?title=Line huntings&cldid=245820
717, Line hunting, visited Dec. 15, 2008) for PBX {(private

branch exchange), the line and trunk hunting supplementary



met hodol ogy of distributing phone calls froma single tel ephone nunber to a
group of several phone lines, fromhttp ://en. w ki pedi a.

or g/ W i nde®.2ptypigbas| e=Li ne__hunt i ng&ol di d=2 45820 717, kcmErbensiosTsgy
visited Dec. 15, 2008) for PBX {privatse branch exchange), the |ine and
trunk hunting suppl enentaryservices apply to a group nunber (G\) and enabl e
the automatic selection of a free device (B-channel, BCH) related to a
term nat ¢ R ead |aPR Y Hich & her ditnt Lot s $HO awel omfi gy toethis GN In

particu i ' eryice-is i ed fo e on esses .I 0, whi ch
term na%‘lgt[f%nriéé“;%ngr:éeic ée%%@h%% %ufp% %n@én\?{;%/ gsger(\!/kllé(%:%wf]('s)’ q%@f)nede*oayg%dunti ng
met hodst@na t wordiffeirentcd evel wi t1Gh | evel hand ey el HG Easdl GYimst ance i s
defined by several data: one of this data defines the hunting type that

det er mi nestthe G def™ inf Wi Tt he HERS & higtd e%‘?r‘ﬂﬂrﬁ@eel%iilfrf%c‘fpé%/ﬁd hunt i ng

types are-ayallableandd s.d eyel on seguentd ad | - cycld g and. pseudor andom | f
seguential hunting is set, the scanning follows a fixed order (previously

defined by command} . The search is stopped for that GN when an idle BCH is

found inside th el ected HG or when no. ot her, H re avail.able to be
scannedﬂ%igl?Jipcpilcﬁ%iw’cn aurrﬁisn%rYlscese? %]ehfelq-?éiesk@f ectt oj“nn%tr%e‘?fthso%lsr ofh t he HG
after theo omer fisachd dasdve e &N Xesyor derd i85 foddomedzas, sequedtalcdunting
and the scanning is stopped when a free BCH is found or the starting HG

record 1% Pof it RpdiT s ] i Psudotarfdom hiintiHg i4° Setss aequent i al
seapch j g, perd orymd (HUstyas. Lo, cyclie and sequential Ntidng)s o

hunted. Three different hunting types are available on this

level: sequential, cyclic and pseudcrandom.

- If seguential hunting is set, the scanning follows a
15 fixed order (previously defined by command). The search
is stopped for that GN when an idle BCH is found inside
the selected HG or when no other HGs are available to be

scanned.

20 - If cyclic hunting is set, the HG selection starts from
the HG after the one used last. The fixed drder is
followed as sequential hunting and the scanning is
stopped when a free BCH is found or the starting HG
record is pointed again.

25

o ~ If pseudorandom hunting is set, a seguential search is
performed (just as for cyclic and sequential hunting)

but the starting point is randomly chosen every time.

30  Similarly tc the GN, each HG connected to a GN is defined by
several parameters. One of them is the hunting type parameter

that determines the order in which the BCHs are hunted. Four



but the starting point is randomy chosen every tinme. Simlarly to the G
each HG connected to a GN is defined by several paraneters . One of themis
t he hunt iwg 20yp@9gzar anet er t hat determ nes the order inpohippbodshersBCHs ar e
hunted. Fourdifferent hunting types awe avail able on this |evel:

sequential, uniform, cyclic and pseudo random - |If sequential hunting is
set, the scanning follows a fixed order defined by an Hunting Nunber (HNB)
assi gnedt £ o ¥ hiet UBOH (Do ot s B ehannel Lkl & e'm Usled t9v¢-dentify circuits
for IS pr.evi y ined BN eck on the BCH state is
needed%ﬁgﬁﬁég%%bs@%f@’ i&%mé ?l?é,iés:sosel zgrdmgan%#'used in the call
process. The scanning is stopped for that HG when an idle BCH is found or
when the firsf LBCH in the fixed |jst is pqinted again no i dl e BCH has
been found iht tHAAHY 2T VHER- G317 Bt i EEt A il search

shoyl d be copduct edhQverqd he, of then HG shatdd g finem thes | asdq sei zed

BCH plus one. ‘The fixed order is Toll owed as sequential hunting and the
scanni ng i s st opped-i#enadrerl BEHhartound orettherstdartd niglareciord i s

poi nted agai n. 'cﬁié’%ﬂeﬁoP I deé)srr)l '

hunti.ng. is, set,. entjal search is
performed (] ust~as T or cyclic an seqtfgrnef‘fla %%ntcl?enfg na%%ﬁa?h%ong%ar} ing

point is ram@ofhycichasetheverly dtdaes 14 mwmidcof mrhuMd ng-dss setildhe BCH
whi ch has been free for the longest tine is selected. Therefore, an idle

list relat edi%jfé-]lfatii‘Hc%% sats C‘?’%%tlé%eq[ n-it h@'q_B@-}lf ineecety- di% BCHs
al hgcated togthi s HG af esd olded, i nw i syd igle, DN L My 35

found or when the first LBCH in the fixed list is

pointed again {(no idle BCE has been found in that HG).

~ When cyclic hunting 1s set, a sequential search should
15 be conducted over the BCHs c¢f the HG starting from the
last seized BCH plus one. The fixed order is followed as
sequential hunting and the scanning is stopped when a
free BCH is found or the starting recdrd is pointed
again.
20
- When pseudo random hunting is set, a seqguential search
is performed {just as for cyclic and sequential hunting)

but the starting point is randomly chosen every time.

25 Tf uniform hunting is set, the BCH which has been free for
the longest time i1s selected. Therefore, an idle list related
te that HG is also created in the LBCH file: all idle BCHs
allocated to this HG are included in this list. During the
scanning on HGs with this hunting type, the related idle list

30 is scanned and the check on the BCH state is anyway performed
since this check ensures that the BCH is "booked™ and
prevents collision situations, e.g. the BCH is seized by

another call request. When an idle BCH is pointed ocut it is



scanning on HGs with this hunting type, the related idle list is scanned

and the check on the BCH state is anyway perforned since this check ensures
uhat the WEGHoiweYIBeoked" and prevents col lision situati @osEPe00g06ishe BCH i s
sei zed by another call request. Wien Bn idle BCH is pointed out it isseized
and the scanning is stopped. If no idle BCH is found, the search process is
stopped for that HG If a first node was used (i.e. wthout the second node
of the FAVeRti onY &Bei Frustiad eds whtPPId. 15, ne hediol ow hy probiens woul d

arise. [The avail.abj %b&é!s f. Ll gfﬁg@nﬂ él%de{gepend on availability of

the centralized er obj ect Is allo on one bl ade for each route
(set of G Cs/channel S) Re assi gnnent of the master role may happen for

vari ous_reasons, cially outage of the blade currently hosting the
master tol@ ahHSFnlﬁgg‘?/e%%tu%ﬁ ﬁje Dal HEhch g of pr oeedd My Foae” amshgst t he

bl ades. ; Puki pgot he, £ er apsi-gneiy phaser: § hep g outies Mast gL, 1 rmcan not be
contacted by call controllers 12c-cc to seize or release Cl Cs/channel s.

This pepiodl ofstine.depends. o?hq)r@*cesls,amﬂgl:d‘aspmwmeéchﬁnm@bs biades 12 and
may for LN n be_ | he, ran second en sever bl ad es 12
= %ga ‘%éjbo l{) e ol T S e it et }’ej co?m%n‘?%aﬂ on

perform r%star same tine or when i nt
becorresmomgeoe&e@d Omﬁ@rbmﬁ@gﬁaﬂ&yadl’aﬁodmgeiet Tdmerefore if a first
node was us? .e. Wthout the second node of the invention) no new

cal Is cotitd %%a%%?lﬁ)p tHATR T BRI O CHehdimel e frai htaitisd BPRehast er
that i srpptyavaihable, Jhe duratiom of émasgéceﬂam@ B S £0uUnt £ a8, § runk

downt i nme.
hosting the master role and improvement of the balancing of

processing load amongst the klades. During the re-assignment
rhase, the route master 12m-rm can not be contacted by call
controllers 12c-cc to seize or release CICs/channels., This

15 pericd of time depends on processing capabilities of the
blades 12 and may for instance be in the range of seconds.
When several blades 12 perform restart at about the same time
or when inter-blade communication becomes congested, master
outage may last longer.

20
Therefore, if a first mode was used [(i.e. without the second
mode of the invention), no new calls could be set up that
require a CIC/channel maintained by a master that is not
available. The duration of this scenario is counted as trunk

25 downtime,

The second mode of operation, in one embodiment of the
invention, allows call control on any blade 12 to set up and
release new calls during unavailability of the master role.
30 Circuit requests for new calls are served locally on the
blade 12c¢c with circuits that have become free due to call

termination.



The second node of operation, in one enbodi nent of the invention, allows
call control on any blade 12 to set up and rel ease new calls during

unavai | abwbizby/@d3sthe master role. Circuit requests for poewreaislos7sas e
served locally on the blade 12c with @ircuits that have becone free due to
call termnation .Wth reference to Fig. 16 (first node in an enbodi nent of
the invention where first and second nodes of operation are configured to
be avaiWVabhe}efetrtecgetzures brbkeffiret shodm theacathbeditent |dhg:-id ade 12c
or controller.12c (labe iresgt " Brllgdse N (I?nmgi%s. 1%) recej ves Clg/channel

sei zur e T oqlest’s fronthe cal T ControrTer 1%¢e- 8 {ifept ct@d BY° sur r ounded

| abel "d&)fidfiradmesties £edeldislassignedsant feachabte,11hesisedzure: br oker
12c-sb forwards the request to the blade 12m hosting the naster role {bl ade

| abel | ee?2Bl aefe™ MPILing thFdisatds Theeeepl g batk 1o therehled comtadt | er
12c=cc. 4 f .t he; h | ; i
C=CC. A T @Lé??i@) f@%égw%éqé%%P@%€@§%$r%%ﬁ%%€£F%g@?@%ﬂsﬁ%&&ﬁ&ﬂ%&a

Cl C channel. The interface depicted
confi guredl soothat L whet her-¢heldmstered dbe $sr hosteed orelzedi 1€y entf bl ade

12m (illustrated in Fig. 16) or.on the s | ade 12nc. (not illustrated in
Fro 160 T Coh FIo )2 T HOH aRboc ot e catt Hoht ot 1o RSt co.  The
sei zur e1 bt-oker £ d26a 58s PrigY i des  eanss fore sel zus ey anths el gasecaf resources

22 to the call controller 12c-cc. The procedure for seizure of resources 22

in the T#75er moelee i P adustaat ed n" B aie &16. Upokerevept i Uie ofeml Bei zure

request r d el "a1"), e $eizure; br r ~ o] rds

(s&?rou%%@g Tf(gbe g"%%?f)t%]%ﬂ%%ﬂhzluér% ]"rfecguégi %%m%?egsr&%e Pad =t
CICs/channels free, the reply contains a CIC/channel.

The interface depicted by surrounded label “1” may be
configured so that whether the master role is hosted on a

15 different blade 1Z2m {(illustrated in Fig. 16} or on the same
blade 12Z2mc (not illustrated in Fig. 16, but on Fig. 8) i1s not
exposed to the call controller 12c-cc. The seizure broker
12c-sb provides means for seizure and release of resources 22
to the call controller lZc-cc.

20
The procedure for seizure of resources 22 in the first mode
is i1llustrated in Figure 14. Upon reception of a seizure
request (surrcounded label "1}, the seizure broker 12c¢-sb
forwards (surrounded label “2”) the selizure reguest towards

25 1ts peer seizure broker 12m-sb on the blade 12m hosting the
master role. The seizure broker 12m-sbk contacts (surrounded
iabel “3”) the route master lZm-rm, requesting the seizure,
i.e. reservation, of a rescurce Z2Z. The route master 1Zm-rm
selects an available resource according to the selection type

30 (as explained above), reserves it and passes the information
back {(surrounded label “4”}) to the co-located broker 1Z2m-zb,
which in turn passes it back (surrounded label “57”} to the

seizure broker lZc-sb, located on the callw-controlling blade



its peer seizure broker 12msb on the blade 12m hosting the master role.
The sei zure broker 12msb contacts (surrounded | abel "3") the route naster
12mrm rwQueskdspgg4t he seizure, i.e. reservation, of a presare@s/0&B9 The
route master 12mrm sel ects an avail abdl e resource according to the

sel ection type (as explained above) , reserves It and passes the

i nformati on back (surrounded |abel 4" ) to the co-located broker 12m sb,
whi ch 1T quringalszes! ihrdark {Sursounded dabel susrqunded helsel 210 /br oker

12c- sb, te n t | - olling bl 2¢c. The.l.qcal_ broker 12c-sb
pr ovi dets(J) %shﬁer rcgaulgld e%g]q%alﬁ%lﬂ%f?ln%é téo‘J ‘t h‘% clac?a@Iqqet(]:1 Ofl e%rrolcffe rtqie? c-~¢C,” éenal

i denti fdedcwofcd > request ed resource 22 . The first node procedure for

rel ease of resources 22 nay al so be explained with reference to Figure 16.

Upon reception of a rel ease request (surrounded |abel "1"), the-seizure

broker &2c-sb-Jorwatds, {surdounded. | abel, s2")r thes el ease s qguest dowar ds

its peer seizure broker 12msb on the blade 12m hosting the master role.
The seilrureibraokerd 2misbr chntants {surowrled | dhein 3'9cqarte groute amast er

12mrm_requesting release of a resource 22, The route master 12m rmlinks
the resdurce 27 ebcglcekseft oﬁstlﬁfempuono ecgfsl a}%aﬁcle rzles)du chjees and Pas 'stgso Er

confir netd-oi backe sy r punded:dahell 2467 1ot hewco-d ecated Loyekar 12m sb,
which in turn passes it back (surrounded | abel "5") to the seizure broker
12c- sb, tdHeEted- oh R i ot roT1akisg lade 12t e S8l e br oker 12c~sb

rephi es, {surfounded label 67, o the cald eontroldgr J2c. 66, widh an
acknow edgenent. Optionally, 1n order to reduce Inter-blade conmunicati on,
t he (surrounded label “3”) the route master 1lZm-rm, requesiing
release of a resource 22. The route master 12m-rm links the
resource 22 kack to the pool of idle rescurces and passes a
confirmation back (surrounded label “47) to the co-located
15 broker 1Z2m-sb, which in turn passes it back (surrounded label
“57) to the seizure broker 1Z2c¢-sb, located on the call-
contrelling blade 12c. The seizure brokexr lZ2c-sb replies
{surrounded label “6"), to the call controller 1Z2c-cc, with
an acknowledgement.
20
.Optionally, in order to reduce inter-blade communication, the
seizure broker 1Zc-sb co—located.with the call controller
lZ2c-cc may directly acknowledge release cf resource to the
call controller 1Z2c¢c~cc. Sending of release reguests to the
2%  Dblade 1Zm hosting the master role may thus be handied in a
decoupled way, not affecting and not being visible to the

controller 12c.

Figure 17 illustrates the circuit usage flow during the first
30 mode and shows how, in one émbodiment, the seizure broker

l12c-sb maintains a local buffer 18 of rescurces 22 (more

precisely rescurce identifiers) that have besen relsased by

the call controller lZc-cc. The seizure broker 1Zc-sb sends



sei zure broker 12c-sb co-located with the call controller 12c-cc may
directly acknow edge rel ease of resource to the call controller 12c cc
Sendi ng oloreloamsm4r equests to the bl ade 12m hosti ng t hecraEsb@s/ossbe may
thus be handled in a decoupled way, mot affecting and not being visible to
the controller 12c. Figure 17 illustrates the circuit usage flow during the
first node and shows how, in one enbodi nent, the seizure broker 12c-sb

mai nt ai islla focashufderel8 nfsrasourcesti22 Kmte piredicet ing edour ce

identifjer t hat have been rel eased by the call. controller 12c-cc. The
sei zur em%sf%s) ert Jtz%-@%e%etnd%brﬂ?it@r}%lse%%%u% e%u%%ﬁvﬁ%%a%(gséeftoe?]ﬁ% %?aa%le 12m
hosci ng:thendmsd ©rré 0b el wheds 1 hiee drast@rrsdatds: supes visorhdi6 detects that
the master role Is assigned and reachabl e and further conditions are net.
These coOMdit oM naye Hecla FITEFRgC T ESHOT Y Bd %€ t3 el Supet vi si on: The

bul k nessage, should; be sent éﬂ%@ﬁb&%ﬂ l41ng g@l\‘/’\ﬁ'mé@aé@ B gertain
threshold or after a certain X1 mum dur ati on, atevercondition is net
first. $¢nia fiesttimdel Wasnauskdye setaureadguest scaod ih ndtrden et ved to

the call controller 12c-cc if.the Cgla e 12m t]Tostin the master role is not
reachable Dr-7¥ 1 ne® Hebtler™+ ot has terpotart ayt%‘b?grbce Assityned or is

bei ng maved:s: dhe, second node, which can also be referred to as autononous
wor ki ng node (to refer to the controller 12c acting in an autononbus manner
for reservation and rel ease of resources), applies when seizure requests

cangot pe sefyed to,the, call controller, 126: 66, hecayse, thg hlade 12m
hosting the naster .
served to the call controllexr 12c-cc 1f the blade 12m hosting
the master role is not reachable or if the master role has

temporarily not been assigned or is being moved.

15 The second mode, which can also be referred to as autonomous
working mode (to refer to the controllexr 12¢ acting in an
autonomous manner for reservation and release of rescurces),
applies when selzure requests cannot be served to the call
controller l2c-cc because the blade 12m hosting the master

20 role is not reachable or because the master role has
temporarily not been assigned or is being moved. Optionally,
the second mode can also be applied when seizure requests
have been rejected by the blade 12m hosting the master role,
because the route master lZm=-rm has run ocut of available

25 resources 22 but the buffer 18 of the seizure broker 12c-sb

still contains such resources 22.

Fig. 18 illustrates the circuit usage flow during second
mode.

30
In the second mode, the seirzure broker 12c-sb co~located with
the call controller l2c-cc serves the seizure reqguest

received from the call controller 12¢-cc by means of the



role is not reachabl e or because the nmaster role has tenporarily not been
assigned or is being noved. Optionally, the second node can al so be applied
when sei zwoeoroagoasst s have been rejected by the bl ade 12orhpssisngsbihe
master role, because the route master3il2m-~rm has run out of avail able
resources 22 but the buffer 18 of the seizure broker 12c-sb still contains
such resources 22 . Flg. 1 8 illustrates the circuit usage flow during

second el PUff athe fyectiid Mde; o lSeiz irey ridieer Aizassh 1de | ocated with
the call,conty C%Hogierlzlcz' —ngqe%%sh%hnseﬂdzl r %:bers%%&ecset gfo%'%eed fJam the
ol ler 12c- t W t

call contr ~cC by neans o el ocal bufter 18, out contacting
any ot herffdadey =sthe seiwziutes birokier th2c-ssh renpvesnarsd dlap nesaurde: from
the | ocal_ puffer andﬁ%r]ovi des it in the seizure request reply to the
cal | comttol 8 12c-Te.t ThHe REHts higetVitoe 16 9% it Jharlge of

sendi Ng-x £} faser requestis 10 dhe progessing dnide I2mhosting he master roie
when it is detected that a master role is assigned to a processing unit 12m
and t herptoides ity masitte 1 2inds avdl abl 62 dlatecdiake Wt relresser equest s

for the controller. 12c, .This t hod. .i s atibl e w th random sel ection
pol i ci ersOlgendl ¥ or° Salﬁq;j)q%ldcacf oansprg(sos%c%lang Ef?llln elr acaen)vé4 vé%leer }ﬁ%ceessseﬁnéqcti on
type i sumiof USed @asva imeans: tio preevente dial saiczite e gihes hode hehavi our
differs, especially for trunk and PRA, between first node and second node
when a €8lei t wi t h nonrandom sel ection policy is configured. The

sehection types for the second node operation may be

This method is compatible with random selection policies and

for applications (such as A-interface) where the selection

type 135 not used as a means te prevenit dual seizures. The

node behavicour differs, especially for trunk and PRA, between
15 first mode and second mode when a selection type with non-

random selection policy is configured.

The selecticon types for the second mode cperation may be
described as fcllows.

20
In the context of ISUP and BICC, the selection types
available for trunk traffic can be modified to work on blade
level instead of node level. The following table shows the
selection types for second mode operation in comparison to

25 the selection types for first mode cperation.

Selection type for first Selection type for second
mode operation mode operation

ITU-T method 2 {Random Random selectlon of a device in
selection). : the local puffer 18 of unused

resources for the route.

ITU-T method 1 (Sequential The release buffer 18 cof the

selection), forward/backward blade 1Zc iz searched for an
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The release pbuffer 18 of the
blade 12¢ is searched for an
idle device in the local buffer
18 of unused resources for the
route, starting from the lowest

/ highest CIC number.

In the context of A-interface circuits,

for BSSMAP routes,

available rescurces are found by means of a FIFO idle list.

In

idle list for each route.

second mode list 14,

the blade 1Zc¢ operates with its own

The idle list comprises the CICs

that are contained in the local buffer 18 of unused resources

for the route.

On the A-interface, circuits are always selected by the M3C-

10 3,

In the context of PRA B-channels,

never by the BSC. Therefore,

no collision risk exists.

for PRA originating calls,

there is a high likelihood that a channel selected by the PRA

is not in the buffer of unused resocurces 22,

15

because it may

not have been used in the node or may have been used by a



unused resources for the access. For PRA termnating calls, the SC- S shoul d
indicate to the access that no alternative is acceptable. Oherw se, there
is a riskwbhato/dshs4PRA sel ects a channel that is not comrtcaipreasiosrsbhie | ocal
buffer 18 o f unused resources 22 . Ti3e bl ade 12c operating in second node
woul d have no neans to tell if the circuit is idle and it could not seize

it fromthe blade 12m hosting the naster role. The call would have to be
rel eased L Hupt gt hedhods ey beneguppat t eald notde setontedrodes The set of

avai |l ab i i m ).t h n re i i n.the bl ade
| ocal 5% <%%9%R§£% #é%%hggégﬁ%é%%%cgée %ﬁ%ﬁgﬁ%? nbncgﬁéﬁgfqP%.% channel
sel ect ivons] perndos med hy=0f hes e Adess i nhe conshterad i onle thedefore the node

| evel behavi our n§%ﬁpossig%y not conformto the confL%$red hunti ng met hod .
A ski | 1€ périoh T8 TeatT2e thatPthesi htT oueetioh ot rM#et%econd node

redgcesydrainky ¢ Lime downtioe dutding-the £ mend hatathegnmsger role, for
mai nt ai ni ng the conmon pool ofresources, is not available,” e.g. due to

bl ade out'agenatidurihgl mbve: bid rot escber weehe bl adese 19t uThee physt cal
entities according to e inyention, includi t he, bl ades conprise or
store c%rr%%t@%e p(? og?%?risfﬁe%c udi %%ni%%??%%t?oér}}ga%rﬁ% %W,ﬁ%”gl e conput er
progr anso®d & iexetatt el omided physoeate entot i €5¢ St epss ands procedur es
accordiqg to one enbodi nent of the invention are carried out. The invention
al so retdltes 1o Such® comput are ProYransch ot car i hg But Skt MBSt &t or di ng
LO1bhe d1WERA DR o ANTr 4 Ox ANV ORI of 5 T £3UADL Co P WRSLDLA L. | e comput er

prograns f
S5C-5 chooses a channel from the blade local buffer 18 of

unused resources for the access.

For PRA terminating calls, the 8C-5 should indicate to the

15 access that nc alternative is acceptable. Ctherwise, there is
a risk that the PRA selects a channel that is not contained
in the local buffer 18 of unused resources 22. The blade 12c¢
operating in second moede would have no means to tell if the
circuit is idle and it could not selze it from the blade 12m

20 hosting the master rcle. The call would have te be released.

Hunting methods may be supported in the second mode. The set
of available channels is limited to the ones that are
included in the blade leocal buffer 18 of unused rescurces.
25 The hunting can not take channel selecticns performed by
other blades into consideration, therefore the node leavel
behaviour may possibly not conform to the configured hunting

method.

300 A skilled person would realize that the introduction of the
second mode reduces trunk / line downtime during the time

that the master role, for maintaining the common peool of



carrying out nethods according to the invention. Were the terns "call
controller", "seizure broker" and "naster status supervisor" are used

herei n, mwoneslohssii on i s nmade regardi ng how di stri but e¢crhps@msebmoent s of
a processing unit 12 nmay be and regaradi ng how gat hered el enents may be.
That is, the constituent el enents of a processing unit 12 may be
distributed in different software or hardware conponents or devices (wWthin
a proceS3Fgrentt 12 et biaaiel d2)e f o - Br i ¢igh ngP dbboide tdhietddm emded functi on.

A plurality, fmg@étéf'f:ioféy‘@&v?eé@ykff%(ﬁ A gathered for providing the

intended funttionalities . Any one o e above-referred elenents of a
processing unit 12 or blade 12 may be inplenented in hardware, software,
field-programmabl e gate array (FPGA), application-specific integrated
circui tTH{ASCsyicdiremareies abheotdkey ta fhuethereenbodi nents:dfng he

| nvent 1 o0, anyaone ol Lhs. above-Jeniioned Sall. COULOLI LT, Sel Al &, proker

and ‘master status’ supervisor 1s replaced by ca i Nng neans,” sei zure
br oker i ¥igs freanisi ons nastler tistiat ushsuperyi shmy neans; orrdys aacal | control i ng

unit, I, o [ i1, or. .a er u Vi Si unit, for
por  or i ee Fhe FOcr ore b the Car T mart vy oy nd BRAAAE "0 et er
st at us suUpervisorte espectivedymedn $lrtheriendodiorentse ofathed nwent i on, ,

any oneof Mk%f’f‘@f?é!@‘gf%r}é)f%e% %&dﬁﬁi’?%&bﬁ&& ;%e%ge%%ﬁﬁéggﬁﬁg procedure,

portions of procedure and/ or steps may enent
cofput erarwadabl e st rlueds ons;ofarng nst arice invarneidror mof to any

conput eédﬂrﬁlgt,eéél 9@9&9&&3 %Q&ﬁﬂwseéorﬁé h&ges cocgmglpteeé i;ﬁ%ggé}ns for

carrying out methods according to the invention.

Where the terms “call controller”, “selzure broker” and

15 "master status supervisor’” are used herein, no restriction is
made regarding how distributed these elements of a processing
unit 12 may be and regarding how gathered elements may be.
That is, the constituent elements of a processing unit 12 may
be distributed in different scftware or hardware components

20 or devices (within & processing unit 12 or blade 12) for
bringing about the intended function. A plurality of distinct
elements may also be gathered for providing the intended

functionalities.

25 Any one of the above-referred elements of a processing unit
12 or blade 12 may be implemented in hardware, software,
field-programmable gate array (FPGA), application-specific

integrated circuit (ASICs), firmware or the like.

30 In further embodiments cof the invention, any cne of the
above-mentioned c¢all controller, seizure broker and master
status supervisor is replaced by call controlling means,

seizure brokering means or master status supervising means,



any kind of conputer |anguages (such as in C, C++, Java, Assenbler, Visual
Basic or the like} , and/or in the formof enbedded software on firmare,

i nt egr at estocbtomebiss or the like. Al though the present i peemrras/obmso been
descri bed on the basis of detail ed exanples, the detail ed exanples only
serve to provide the skilled person with a better understanding, and are
not intended to |limt the scope of the invention. The scope of the

i nvent i oh % W%ﬁ%@%%%dﬁwft rPe Hppehte e g OB e @ Net wor k
node (10Q).{forF &@é‘é&&{(é&&%r d’?ga( 10 OpI(eQPﬁoﬂ%i £SO ca5, (22)nd N a

conmmuni cat 1 on networ ng at T'east two processi ng
units (dﬂ)thet¢ﬁﬂlumhﬁ%ﬂimi¢nyrﬁpxznﬁagnmmkhrfmm reactesettd20 of resources

(22), to aSS|$n to one of, the processing units (12) a role, herein referred
to as naMEr Tote, “ToNSi stTHg’in reserving and rel easi ng the resources

(22F;, and to each of at least two of the processing units (12} a role
consisting in controlling the resources (22), each of said at |east two of

t he probesSifg i ¢eP¢dyened gt Hereei i et erqied 2y s ont rdld er (12c) ;
and ea%&p@tcﬁ&Aﬁ{béé%go@eea&gescomawaesd &0 operale An & Jdd il Jrode when

a nast
poxtlons of procedure and/or steps may be implemented using

computer-readable instructions, for instance in the form of
10 cemputer-unaerstandable procedures, methods or the like, in
any kind of computer languages (such as in C, C++, Java,
Assembler, Visual Basic or the like), and/or in the form of
embedded software on firmware, integrated circuits or the
like.
15
Although the present invention has been described on the
basis of detailled examples, the detailed examples only serve
to provide the skilled person with a better understanding,
and are not intended to limit the scope of the invention. The
20 scope of the invention is much rather defined by the appended

claims.



role is assigned to one of the processing units (12} and said processing
unit (12m is available to reserve and rel ease the resources (22) for the
control | ewo(didaje93sto operate in a second node when no NMeRETAIP2608l0678HG
assigned to any one of the processingéunits (12) or when a master role is
assigned to one o f the processing units (12) but said processing unit
(12m) is not available to reserve and rel ease the resources (22} for the
control | er (GZ€yes and, when operating in the second node, to maintain a
list (14} of the resources (22) requested to be rel eased by the controller
(12c), and to select one of the resources (22) fromthe list (14) when one

resour ce snequested, Lo, be feserved by the contyolder. (126). 3,0 Node (10)
of claiml1l , being a swtchi'ng Center in-a é%gnal i'ng pl ane of thé
comuni cat i art netawordce § ofZ Zonitr al |dongruati degaisin orewsetk ,0f resources (22)

in user plane of t 0 icati .netwark.. 3. d f.clainms 1 or
2 ,%mherein t he 3&?0&%€§%W?39)%§¥€9%%%%bg& p€§§ﬁbéﬁgh F%%%%&?”&hd circuits
or channel s wfite cilrdui t - swi tched bearer network. 4 . Node (10) according

to any one of th%h%r%%%% WQ{E'%&H%@ configured, for each set (20)
of resources (22), to assign
to one c¢f the processing units (12) a
1¢ role, herein referred to as master role,
consisting in reserving and releasing the
resources (22); and
to each of at least two of the processing
units (12} a role consisting in controlling the
15 resources (22), each of sald at least two of
the processing units (12) being herein referred
to as controller (iZ2c); and
each controller (12¢) being cenfigured
to operate in a first mode when a master
20 role is assigned to one of the processing units
{12} and said processing unit (1Zm} is
available to reserve and release the resources
(22} for the controller (12¢,
to operate in a second mode when no master
25 role is assigned.fo any one of the processing
units (12) or when & master role is assigned to
one of the processing units (12) but said
processing unit (12m) is not available to
reserve and release the resources {22) for the
30 controller (1lZc}, and,
when operating in the second mcde, to
maintain & list (14) of the resources (22)
requested to be released by the controller
{12c), and to select one of the resources (22)

35 from the list (14) when one resource 1is



including a blade cluster including the at |east two processing units (12),
wherei n each processing unit (12) is a blade of the blade cluster. 5 . Node
(10) of oWeiznoieysswherei n each bl ade of the bl ade cl ust ecTfmpedédses7sbmcl| udes
at |east one nenory unit . 6 Node (1®7 of claim5 , wherein the list (14)
is stored on the at | east one nenory unit. 7 . Node (10) according to any
one of the preceding clains, wherein each controller (12c) is further
configured, when operatdigdtd he, secord amde; 0 dremve Hhe 136l ected
resource fromthe list (14) after having sel ected one resource fromthe
list (14) . 8 . Node U C)a'ccording to any one of the preceding clains,
wherein each controller (12c) is further configured,when operating in the
second de ,and ti. t hat. . ster..rol.e i i d.to one of the
proces§?ﬁg unltsw@%g)qgigﬁfﬁa 1§a?ﬁﬂp oce%gﬁﬁﬁ%ﬁ%ﬁ{%f%%%fgﬁggvailable to
resérve and siejredse riche Irsesourit esho 22wnfuori datel ccontarolder, (Fk2c), to send,
to the processin %?it (12 e master role is assigned, a

2%%to whi ch th
rel ease requésts 1 edpe® o B Iné Tof* §I8 T ESourcds 122 YSFthe | st

(14), and toremwr the reseunce-fd.om thad.st. (14) . Method for
controlling, by a network node (10), at |east one set of resources (22) in

a communi cati on network, the node (10) including at | east two processing
units (12) Ihe mephod inclydi ng an asshaning procedure farg ;)
10 are one of:
physical carriers; and _
circuits cor channels of a circuit-switched

bearer network.

15 4. Node (1C) according to any one of the preceding claims,
including a blade cluster including the at least two
processing units (12), wherein each processing unit (12)

is a blade of the blade cluster.

20 5. Node (10) of claim 4, wherein each blade of the blade

cluster further includes at least one memory unit.

6. Node (10} of claim 5, wherein the list {(14) is stored on

the at least one memory unit.

25
7. Node {10} according to any one of the preceding claims,
wherein each controller (l12c¢) is further configured,
when operating in the segond mode, to remove the
selected resource from the list (14) after having
30 selected one resource from the list (14).

8. Node (10) according to any one of the preceding claims,

wherein each controller (12c) is further configured,



assigning, by the node (10), for each set of resources (22), to one of the
processing units (12) a role, herein referred to as master role, consisting
in reserwogondessel easi ng the resources (22); and to each/erboogiosise@st two
of the processing units (12) a role c@nsisting in controlling the resources
(22), each of said at least two of the processing units (12} being herein
referred to as controller (12c); and the nethod bei ng such that each

control l er (MR) Qﬁﬁ%%ﬁfﬁg|%ﬁa$ﬁqr%ﬁCQ%ﬁéK¥§ﬁ@PQMW§$QaQﬁ%ﬁQﬁﬂ¥ble is
assi gned to gne of .fhe prag Ses'ﬂg Hnits (412), and sal C{)h%r g;‘%%stﬁée co%lt (12m

IS avallable to reserve and rel ease the resources (22 roller
(12c), operateiscd n(i&)secehd odes (is5Q)r onfeers ingy nasitter (Irolje diss assigned to

any one of thepro eSS|ng units (1 or when a._naster role |s assigned to
one of the prt RT3 Bt e lBesi i T (72 Y ot

avagl abl e tqiﬁesﬁg@g%@yygg el-ease the resources {22} for the controller
(12c}, and, when operating In the second node, najntains (s52) a list {14}

of the resourcesT%22¥Hﬁquesﬂéﬁfﬂﬁxﬁ@sﬁém@a§édAbM1@ﬁe ¢ontihgldherthEl2c), and
sel ects (55‘%30:”@% q.'foltehq.sr eassosl“ﬁrcﬁleesd, a release request, with respect
Lo each cone of the resources (22) in the list (14), and
to remove the resource from the list {(14).

10

9. Method for contrelling, by a network node {(10), at least
one set of rescurces {22} in a communicatiocon network,
the node {10) including at least two processing
units (12},
15 the method including an assigning procedure for
assigning, by the node {10}, for each set of resources
{22),
to one of the processing units (12) a
rcle, herein referred to as master role,
20 censisting in reserving and releasing the
resources (22); and
to each of at least two of the processing
units (12) a role consisting in controlling the
resources {22); each of said at least two of
25 the processing units (12} being herein referred
to as controller (1l2c¢); and
the metheod being such that each controller (12c)
operates in a first mode (340) when a
master role 1s assigned to one of the
30 processing units (12) and said processing unit
" {(12m) 1s availlable to reserve and release the
resources {22) for the controller (1l2c¢),
operates in a second mode (s50) when no

master role 1s assigned to any one of the



(22) fromthe list (14} when one resource is requested to be reserved (s53)
by the controller (12c) . 10. Method of claim9 , wherein the node {10) is
a swi tchiwg 20m®nisess4i n a signalling plane of the conmuni eatrirproosetwos k, for
controlling at | east one set of resoumces {22} in a user plane of the
comuni cati on network. 11. Method of claim9 or 10, wherein the resources
(22) are one of: physical carriers; and circuits or channels of a
circuit-swtched bearefrcietawark. uhd.tsMerifod caceordi ng r=a:tany rene: afs cl ai ns
9 to 11, wherein the node %Ffé i ncl udes. a bl ade cl uster |nclud5%§ t he at
§7CE2)-° }

| east two processing Uit W 6n "e4c kP G it is a
bl ade of the bl ade cl ustrersail3 pﬁ&hielmn@f welial m1bzy) wherein a&@@ﬂabﬂ@de of
the blade cluster further includes at |l east one nenory unit 14, Met hod of
claim 13, wherein the 19 SESEFAF PESEGHET “6n e W&t VBESE offe 'meridr y
uni . 15. Met hod accor dinrg coeirary. 1ene @f2«cl,aiav®l,9 to 14, wherein each
controller (12c), when operating in the secon % node, renoves the sel ected
resource (22) fromthe |ist PLa}PEfEEr "Raving 'SePECCEd 6Iv€resource (22)
fromthe list (14) . IGinvetihed @ccordi ng o @ny ofe wofe daiom @sto 15,
wherei n each controller (1252 when, gperatin |n Ep%)seipnd node .and when
G se y the control

detecting that a masters VS SEES gited & &S ier

(1Zc), and selects (s54) one of the resources
10 (22} from the list (14} when one resource 1s
reguested Lo be reserved (553) by the

controller (1Z2c).

10. Method of claim 9, wherein the node (10} 1s a switching
15 center in a signalling piane of the communication
network, for controlling at least one set of resources

{22) in a user plane of the communication network.

11. Method of c¢laim 9 or 10, wherein the resources (22} are
20 one of:
physical carriers; and
circuits or channels of a circuit-switched

bearer network.

25 12. Method according to any one of claims 9 to 11, wherein
the node {10) includes a blade cluster including the at
least two processing units (12}, wherein each processing

unit (12} 1s a blade of the blade cluster.

30 13. Method of claim 12, wherein each blade of the blade

cluster further includes at least one memory unit.

14. Method of claim 13, wherein the list (14} is stored on

the at least one memory unit.



of the processing units (12) and that said processing unit (12nm) is
available to reserve and rel ease the resources (22) for the controller
(12c) , swodsio/demssiihe processing unit (12nm) to which thecrErb@s/osBbe iS
assigned, a release request, with resppect to each one of the resources (22)
inthe list (14} f and renoves the resource (22) fromthe list (14) . 17
Conput er program conprising instructions configured, when executed on a

net work node (10), to cause the node (10) to carry out the nethod according

to any phe 9&;§H§&r§%é%£é£ﬁ§ito any cne of claims 9 to 14, wherein

each controller (12c¢}, when operating in the second
mode, remcves the selected resource (22} from the list
5 {14) after having selected one rescurce {(22) from the

list (14},

16. Method accerding te any one of claims 8 to 15, wherein

each controller (l1Z2c¢), when operating in the second mode

10 and when detecting that a master role is assigned to one
of the processing units (12) and that said processing
unit {12m} is available to reserve and release the
rescurces (22) for the controllier (12¢),

sends, to the processing unit (12m) to which the

15 master rcle is assigned, a release reguest, with respect

to each one of the resources {(22) in the list (l4), and

removes the resource (22) from the list (14).

17. Computer program comprising instructions configured,
20 when executed on a network node (10}, to cause the node
(10) to carry ocut the method according to any one of

claims 9 to 16.

25



