ESTABLI SHVENT OF TDM (AOTDM OR | P (AO P) BEARER ON THE A- I NTERFACE IN A

| NTER- RNC HANDOVER TECHNI CAL FI ELD 5The present invention is related to
assi gnment and handover in a radio comruni cati on network. (As used herein,
references to the "present invention"” or "invention" relate to exenplary
enbodi mrents and not necessarily to every enbodi nent enconpassed by the
appended clains.) Mire specifically, the Rresent invention is related to
assi gnment and handover M a radi o conmuni cati on network where a first
10resource indicator and a second resource indicator are offered together
in a nessagerde@fsimerect ion. (BASKGROUND(ANPS BEaRER 6 THE A-ANEITgecF b »

i ntroduce thesr-madesNDDOER/Ari ous aspects of the art that 15may be related to
vari ous aspects of the present invention. The foll ow ng discussion is
intended to provide information to facilitate a better understanding of the
present invention. Accordingly, it should be understood that statenents in

the foll ow ng dj i rre to be read in this light, and not as
adm ssi ons of g#égﬁ?é}r‘g%l [Z A-interface is defined in 3GPP as .t he

terrestrialsinterfalie pesweenvention NSGeREdn g assignnenh anBIBOIRET 3N b ad? k.

Today TDMis the onl.y defined bear BROL AN deQ o UBREFprleai veARGET ON
defined in thec%nf‘m‘éql‘f’ﬁ(f‘él’gy 'e%%-sﬁ{rﬁ%%ﬁgracé 'S defined in 3GPP technical

specification 4g8véfisn( 3GERA0ESerBlafmbBdmenstand nohnesgsstrainte eYphMRUEmyi ces
Swi tching Centre (BSS - C) interf : t fhe $Ho&nt BRefitRhekENCES
speci fied ther 844! p%?—%hm‘%F‘p‘f:)epg%de%?rggeg\?ge?g?ﬁgﬁgi n B%DPnt echni cal
specification 23QPH 4s3i@ReRSndhad@ScHana cadie cANBURIGAHES)CIWITKVhegC b AT al

speci fication assunmes .an A-interface as def.] i ; a6 rdr 3GPP
TS 48. 001 BAsersPWrs BicapsestA S-e‘"ﬁ?g’bﬁei"éfcseé‘?‘i}%agcgrga'%fétrgtﬁ?oggﬁéﬁ%?’g‘é( Ess -

MSC) interfacegiRidgral aspects). Figure 1 shows the procedure for an intra
MSC, inter BSC, GSMto GSM 30 handover procedure taken from 3GPP TS 23. 009
Handover Procedures. This procedure is chosen as an exanple because it is

used bel ow to doggedReUNIE concept of the new invention. -2- In regard to
probl ems with exist 1“?1% sescct)iloxliI tlSI i?l{]e?u’iedctlél rixgtreorgﬁllcé/ thg rr‘e%ldeerftg%giodssasﬁe%&%@ tHheQurt that
15  may be related to various aspects of the present invention. The following discussion is
intended to provide information to facilitate a better understanding of the present
invention. Accordingly, it should be understood that statements in the following
discussion are to be read in this light, and not as admissions of prior art.
The A-interface is defined in 3GPP as the terrestrial interface between the MSC
20 node and the BSS radio network. Today TDM is the only defined bearer technology for
user plain connection defined in the A-interface. The A-interface is defined in 3GPP
technical specification 48.001 3GPP TS 48.001 Base Station System - Mobile-services
Switching Centre (BSS - MSC) interface; General aspects) and the references specified
therein.
25 Handover procedures are defined in 3GPP technical specification 23.009 (3GPP
TS 23.009 Handover Procedures). The technical specification assumes an A-interface
as defined in the 3GPP standard (3GPP TS 48.001 Base Station System - Mobile-
services Switching Centre (BSS - MSC) interface; General aspects). |
Figure 1 shows the procedure for an intra MSC, inter BSC, GSM to GSM
30  handover procedure taken from 3GPP TS 23.009 Handover Procedures. This procedure

is chosen as an example because it is used below to describe the concept of the new

invention.



enhance the current standardized A-interface and to support the A-interface
as well for |IP used as bearer for the user plain. Although in the further

di scl osed, reference is made to LP technol ogy as a further supported
technol ogy, the invention is not limted 5 thereto but enconpasses any
differing bearer technology. It is assuned that during a network mgration
fromthe currently standardi zed A-interfase (A0TDM to the enhanced
A-interface (AoW the two bearer technol ogi es defined for the user plain
are used in parallel. This nay not be needed in all mgration scenarios but

it is seen as a likely scenarjio for. nmany. operators. i : sy rent
3GPP handover procé@iﬁi‘?@fd(@Gﬂpb}?§52’§?lb@§¥ﬂ§ﬁ8g\?)8?s’ roce ugé)sé?&?r%g Ehﬁ((e:h a

scenario - paré%!hlm&% dds&Rfi JTRNhAandd Pnesfausaid tplsappertibasentefageeasyaisfor n t he

fol lowi ng issue. VWen the MSC request channel .assignment. fir rget
BSC then the MBQisddes beaser fondhe Heer PRI éggf)‘tggn‘“ééet Frsﬂls%lﬁ%g]t 1(;ae?ér?eeésct@ rllgal

| nterface using P35 REREIGE, LY RFuuthSuBSkdashiongy] iteaivedtod sirsh lotied he
bearer type 15 Because of the fol | ow ng rul es:

oW S: lPr@ thg BSC thgtda(?%iuﬁiég for
a specific beatheretoomt ehempassee sy fidfering bearsrdechnploay.q L8 AFUBIFT L dUIPE2 o
speech coder version for.th - gt QL aRS - stafilheeBSA-ihrfac! (ayEDMheaof thaal
deci si on regar?ﬁtW&r he ?téo I %o@oéﬂi and hia sane codec spt%url be used on the
tro

terrestrial i nemahades-aserfae (AdP) theitwo brasg tednalpgics Iefing SIS PRI ESdi ng.

The MSC has to sei.ze bgearer. r 424 it RE nfvrhidrLsck At Rs BIET iPsedh s a
(terrestrial 2%%¢ r’n’?g??ge?‘e?h%g%g?%‘?fgﬁggendé BSEVAP Handover Request nessage

to the target By sdeharidfer manygeperd88€ cannot support TDM bearer for the

terrestrial interface then BSC h ' LalicpIMPE TadodHsRpeat t he
BSSMAP HandBver Req§%@¥mﬁgﬁ%8‘§%e“3§f§r‘?§ t|{a§1ukl§.¥t%¥eprnogﬂje\(/irelc(west IP bearer for the

terrestrial inpgibace) ifbich Handhing pweliticise of DN aad dP tas onel PN rig on

the A-interface and woul d, extend the.h 0 I BniNRsiSi tGromOkHet | on
to avoid the ré&pels i8R RO S%hd eergqgeegﬁelbs%ehgn%tsgage V\Dls,ll| d be to provide

sone confi gur akj;pR BIC MG MBAVMSCtdwes BSCkoapabitis BFC piwevahlish thy teregfitk i on

has the foll Owirggrfagzle Su?igl\g/%ll;ltag%eegrér type. The BSC has the final decision on the bearer type

15  because of the following rules:

. In the BSC the decision for a specific bearer on the terrestrial interface

may depend on the selected speech coder version for the A-interface.

20 . The BSC has always the final decision regarding the radio codec and the

same codec should be used on the terrestrial interface as on the radio link to avoid

additional transcoding.

The MSC has to seize bearer resources for the A-interface user plain (terrestrial

25 interface) before it sends BSSMAP Handover Request message to the target BSC. If the

target BSC cannot support TDM bearer for the terrestrial interface then BSC has to

reject the call. MSC could repeat the BSSMAP Handover Request message using in the

new request IP bearer for the terrestrial interface. This handling would require
additional signaling on the A-interface and would extend the handover time.

30 One simple solution to avoid the repetition of the handover request message

would be to provide some configuration in MSC about the BSC capability. However,

this solution has the following disadvantages:



-3- It is static and cannot provide BSC capability for a specific call It
is error-prone due to nanual interaction 5Anot her sub-optinmal sol ution
woul d be that the BSC al ways accepts the bearer type offered from MSC in

t he handover request. If it cannot use the codec selected on the radio link
on the terrestrial interface, then BSC shoul d use another offered codec
type. This solution has the follow ng di sadvantages: 10The operator has to
provi de transcoder resources in the BSC tq_cover the described scenario
Inserting a transcoder in the BSC and using conpressed speech codec on the
terrestrial interface reduces speech quality and increases the delay in the
speech path 15 EP 1 868 395 Al discloses a network selection for
selecting a network. A wirel ess base station control device selects a
networ k based on a wi rellegstaias® canmit prwidaBSCacapatiility dér a4 speaficredli on t o be
transmtted on the netwgrk annng ngtmorks Prgvi ed between the wireless
base station and the wi refEEE-BEGIUEIAMARR! FEHITO! device, and 20 ensures a

band for transmtting information to be transmtted. 3GPP TR 43. 903

V0. 0.2 (2007-11) discloses the resul.ts of .the feasihili

i nt r oduci ngssupporti?%ﬁerﬂ9t?’ﬁ{°t§??1§8lém%g?m?E.e?lﬁt gﬁ%%%ﬁ 2 sr%%acga%lﬁgt “Are
studi ed are e. gpepEERAtoa] MSCAS eitEitind®fer teasss dHdenmot ng.etmectzdmeelnewxm k,
el at ed meseagh, minds A bE FrranHar R er A NRE e AR QR

Met hods and netyaerihigdodlitioh @as thé dlloivirgdiisadvantages: ndependent cl ai ns. An
exenpl ary enbodi nent of the present invention pertains to a nethod for 30

using a network entity of a radi o conmunication network. The net hod
conprises yfe . The operator has to provide transcoder resources in the BSC to cover the

described scenario
. Inserting a transcoder in the BSC and using compressed speech codec on

the terrestrial interface reduces speech quality and increases the delay in the speech
path
15

EP 1 868 395 Al discloses a network selection for selecting a network. A
wireless base station control device selects a network based on a wireless base station
and a type of information to be transmitted on the network among networks provided
between the wireless base station and the wireless base station control device, and

20  ensures a band for transmitting information to be transmitted.

3GPP TR 43.903 V0.0.2 (2007-11) discloses the resuits of the feasibility study
for introducing support for A-interface over IP. High level areas that are studied are
e.g. potential placement of transcoders in the core network, effective bandwidth

25 utilization at the A-interface, impact on call related messages, and payload formats.

BRIEF SUMMARY OF THE INVENTION
Methods and network entities are cited in the independent claims.
An exemplary embodiment of the present invention pertains to a method for
30 usinga neiwork entity of a radio communication network. The method comprises the

steps of seizing a first resource and a second resource for a terrestrial interface of the
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steps of seizing a first resource and a second resource for a terrestrial interface of the
network, where the first resource is distinct and different from the second resource.
There is the step of sending an assignment request message identifying the first
15 resource and the second resource.

An exemplary embodiment of the present invention pertains to a network entity
for a radio communication network. The entity comprises a processing unit which
causes a first resource and a second resource for a terrestrial interface of the radio
network to be seized, where the first resource is distinct and different from the second

20 resource. The entity comprises a network interface through which an assignment
request message identifying the first and the second resource is sent.

An exemplary embodiment of the present invention pertains to a network entity
for a radio communication network. The entity comprises a network interface which
receives a handover request message identifying a first resource and a second resource,

25  the first resource distinct and different from the second resource. The entity comprises a
processing unit that selects one of the first and second resources, allocates a radio
channel associated with the handover, selects a bearer for a terrestrial interface and
seizes resources for the interface.

An exemplary embodiment of the present invention pertains to a method for a

30  network entity of a radio communication network. The method comprises the steps of
receiving a handover request message identifying a first resource and a second

resource, the first resource distinct and different from the second resource. There is the



recei ves a handover request nessage identifying a first resource and a
second resource, 25 the first resource distinct and different fromthe
second resource. The entity conprises a processing unit that selects one of
the first and second resources, allocates a radi o channel associated with

t he handover, selects a bearer for a terrestrial interface and seizes
resources for the interface. An exenplary enbodi nent of the present
invention pertains to a nmethod for a 30 ngtwork entity of a radio

comuni cati on network, The method conprisé€s the steps of receiving a
handover request nessage identifying a first resource and a second
resource, the first resource distinct and differeqﬁﬁftog1t

h d
resource. Ther#en & selegting ene of thefirgkand spcond resgurssse There is,ke ﬁeg 8 f Sgor%g“%eac ond

resources. Thepgiol harlrdPasséPiled Wit tHeQamiovEr] TReré atthe step afseictings bearatfeca W t h
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i nterface. Thetewestal inferfacechhersis theistepf ssigagigsqueces fQgithg WIeratt o f ace. An
exenpl ary enbodi meniy, SfenipltBy BhB&ERRAbntioh MRHrésoit iM@htion Petalnd t6la REWOEK datignt i ty

5 for a radio communi cation _network. The enfity conprises a.network .
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resource and as86QNgh LEKMHAE reqhble didstapt idasigiga fiss résouice and adsdebnd ent
fromthe secong resource. The entity co i ses. a Qrocessi ng uniththqrr%

sel ects one of regavece; Fhesﬁﬁtafﬁ@‘%@dbﬁﬂmr%’égg{fi%%‘,frﬁ? F]chs&f“é’? ESOMEG O CHE el
associ ated wi t%ﬁgﬂ?@e@ﬂog&ﬁﬁé‘hﬂit 2t &Idchs oheloe tedlrstfand secohé resewbes; allocates

10i nterface an el zes resources for the interfac

[ ( .. An exe ary, [mg i ment
of the presenta irdierrhpens! gasogigiedswith the ﬁ?ﬂﬂ?&lf"ﬁ’oﬁeﬁﬁtsnaetbﬁ%r?g%ern it?rg 0 ija
radi o commni Catd-@b. HaleREKesdits M ikeastedRIEDT | ses the steps of receiving an
assi gnnment request nessage identifyi i

fyin first.resource an
resource, the firstAnexeenlary embedipispt gféﬁﬁpﬁf g}vgmonfqegﬁﬁgg%ggge?%% ra
resource. Ther g Syl hGi e 558 @fnfialasdn mawekeAnf nethed fcomptisea th seps9hid

resources. There 1s the step of allocating.a radio npel . assaci W th
t he assi gnment recaiiiagean assigpmentt BAUSSE “?%ﬁa%%f‘%ﬂﬁgalgb% }’%rrg ogf& aéht(aeérl ?Lecg’g 4l

i nterface.  Thepgore, iMEnsi@RuRe difihel 0 diffsem Gossiné secondisoutese There ds theRI EF
DESCRI PTI ON COF W NGS ) ¢ allocating a
15  step of selecting one of the first and second resources. There is the step of allocating
radio channel associated with the assignment. There is the step of selecting a bearer for

a terrestrial interface. There is the step of seizing resources for the interface.

BRIEF DESCRIPTION OF THE DRAWINGS
20 In the accompanying drawings, the preferred embodiment of the invention and

preferred methods of practicing the invention are illustrated in which:
Figure 1 shows an intra MSC, inter BSC, GSM to GSM handover procedure.

Figure 2 shows inter BSC handover using AcTDM and AolP of the present

invention.
25 Figure 3 shows improved inter BSC HO; BSC selects IP bearer for the

terrestrial interface of the present invention.
Figure 4 shows improved inter BSC HO; BSC sclects TDM bearer for the

terrestrial interface of the present invention.
Figure 5 shows the selection of the IP bearer at call setup of the present

30 invention.
Figure 6 shows the selection of the TDM bearer at call setup of the present

invention.



20l n the acconpanyi ng drawi ngs, the preferred enbodi nent of the invention
and preferred nethods of practicing the invention are illustrated in which:
Figure 1 shows an intra MSC, inter BSC, GSMto GSM handover procedure.
Figure 2 shows inter BSC handover using AoTDM and Aol P of the present

i nvention. 25Figure 3 shows inproved inter BSC HO, BSC sel ects | P bearer
for the terrestrial interface of the present invention. Figure 4 shows

i nproved inter BSC HO, BSC sel ects TDM hggrer for the terrestrial interface
of the present invention. Figure 5 shows the selection of the |IP bearer at
call setup of the present 30invention. Figure 6 shows the selection of the

TDM bearer at call ,set of. .t he. pr t ' he bRRant Hvaki&. 7 1S a
bl ock di agram of aFW}éEe&S‘Pﬁbé%?%faf%’%fg{%“é"%\r{gg%‘ﬁ?thm?é’nt?“on. DETAI LED
DESCRI PTI ON Referring now to the drawi ngs wherein |like reference nunerals

mor o speci {1 cAMALEDHERRETIONNT 7% har cof . thero i s Shown & network.
entity 10, such asReRrriMzGow fr the drsdigs vhemnlikerwgfarense numerals refer to similar
5  or identical parts throughout the several views, and more specifically to figures 2 and 7
thereof, there is shown a network entity 10, such as an MSC, for a radio communication
network. The entity comprises a processing unit 12 which causes a first resource and a
second resource for a terrestrial interface of the radio network to be seized, where the
first resource is distinct and different from the second resource. The entity comprises a
10  network interface 14 through which a handover request message identifying the first
and the second resource is sent.
Preferably, the network interface 14 receives an acknowledgment of the
handover. The processing unit 12 preferably detects that one of the first and second
resources is selected for a bearer. Preferably, the processing unit 12 causes an

15  unselected one of the first and second resources to be released.



network. The entity conprises a processing unit 12 which causes a first
resource and a second resource for a terrestrial interface of the radio
network to be seized, where the first resource is distinct and different
fromthe second resource. The entity conprises a 10 network interface 14

t hrough whi ch a handover request nessage identifying the first and the
second resource is sent. Preferably, the petwork interface 14 receives an
acknow edgnent of the handover. The procé@%ing unit 12 preferably detects
that one of the first and second resources is selected for a bearer.
Preferably, the processing unit 12 causes an 15unse| ected one of thglgirst
and second resour Ceg.e etk nrfags btipreferadly sends the TppdoNeGBICR PH2S ' dCe 14

preferably sends the handover request sage. a1k QUDM) elsniti witler
code of a sel egtced ‘@‘?"’I"f‘ge’df}‘?ﬂes‘i’{)?] %ﬁ e >@dSio hilltilefin )l

784 S g (T circuit Wth.r ct to
a TDM bearer, ggb%c i LT B Yeafes Rad ivithdidraasorodddees Bedia LaRRTY é‘{\ifémwﬁ{% at
will termnate an |P connection with resgggtal{ﬁ»,b% o} P bearer. 5The present
i nventi on per t milhismioate ardh 4p5RCHigR WHLI'RE~F ' vvorEr entity 10, such as. an

MSC, of a r?di 0 CONplN Eahd i§leriSh Yoridins tbhemerboc usiogprrictvask epEY dPefEh of

seizing a frrst resource and a second resource r tskd Be dtdpkaiff ace
of the networkas whdfSC, tdfen faiosqonpRyYeHigR nPYo ‘sﬁhl%nrg'fqh%(ﬁggﬁ?fsf er gntéﬁfsr om t he

second resource.. .Therﬁ%tiréoal}ag a5d §Becdhd Bt O fpra tbraastiol mterfage 0bthe nﬁg@glége

i dentifying th&#'¥8{ Tesource and the 10second resour qhakliyhet here
is the step of Whe@ahwﬁngreawreﬁcﬂ&ﬁww@cﬁgﬁﬁfﬁe‘g\* o g% g%(raers Eﬁr‘gl'{iere i's )

preferably the step of .detecti;na. thateORBssage ideatifyingsthe divek eeuaerd 22k 8¥ur ces
is sel ected forf*B ese?P%ng aP&e erébrl éE}%’Sthereéi s the step of releasing an

unsel ect ed @ne sefontl FBodrce.st and second resources. 15The sending step

preferably includes g%%%a@%,etgergfif &%@gggn& r@&%h@_ﬂ@lw&bwleﬁgmastofmggggv% th a

circuit identifier Selected tinme divisi.on | tiplex

ci Ei cuit with regpRCk piderablJIhd empBsteciing thattoRe é’fft}eaﬁgb%f‘rdt 3653318 Pgssoé&(?g%a

medi a gateway (M3w) that will_ ternmn Nhd §iEE6NRlemNin Acaiseledtd) omeorfiket i on
with respect tdelpfed ﬁ"rlﬁ‘é’éPr@F‘.Pnﬂeﬁeé@yr’g?\eg%grt address can include an IP
address and a pQ&dandyedagd resources.

15 The sending step preferably includes
¢ of a selected time division multiplexing (TDM)

the step of sending the handover request

message with a circuit identifier cod

circuit with respect to a TDM bearer, and with a transport address of a media gateway

(MGw) that will terminate an internet protocol (IP) connection with respect to an IP
bearer. The transport address can include an IP address and a port number.

20 The present invention pertains to a method for using a network entity 10, such

SC. of a radio communication network. The method comprises the steps of
e network,

as an M
zing a first resource and a second resource for a terrestrial interface of th

sel
where the first resource is distinct and different from the second resource. There is the

step of sending an assignment request message identifying the first resource and the

25  second resource.
Preferably, there is the step of receiving an assignment complete message that

indicates a bearer shall be used on an A-interface user plane connection.

The present invention pertains 0 a network entity 10 for a radio communication

network. The entity comprises a processing unit 12 which causes a first resource and a

30 second resource for a terrestrial interface of the radio network to be seized, where the

first resource is distinct and different from the second resource. The entity comprises a



20 The present invention pertains to a nethod for using a network entity
10, such as an MSC, of a radio conmunication network. The nmethod conpri ses
the steps of seizing a first resource and a second resource for a
terrestrial interface of the network, where the first resource is distinct
and different fromthe second resource. There is the step of sending an
assi gnnent request nessage identifying thé first resource and the 25second
resource. Preferably, there is the step of receiving an assignnent conpl ete
i ndi cates a bearer shall be used on an A-interface user plane connection.
The present inventio Lhal fhmEmtrédupst bikséa@e identifyitigahe first
conmuni cati on ne?workﬁ@?‘&%ﬁégtﬁﬁgéhg?\?ﬁ?é({:gglr%lgrpi sesdua procgegssi ng unit 12 which
causes a fi rstandaboiecae resvdrca ig®second resource for a terrestrial interface
of the radio network to bhe.sejiz i TeSRULS 8 BSE, fhrstradict and
different fromthe @Sﬁgﬁr“é\g?gﬁ?g%e. g(?%&\%}??%{égg%pri ses a -7- network
interface 14 tbsaughicasbh abrwark. Ths enfityreemptisss aastvopedisages [ HERER FSFENE # he
first and the second resqurce is.sent i Mas8IE,QRe ABEL @i NS
to a network ePAHdPYFr IRUCE JRR%E l%engé}&g?gfﬂéesrggﬁ? gﬁfg%%u%g?cati on networ k.
The entity conpkiges datin@tandr differene fifoac ehel secolr edsovrseel e NEY SCOHPHATY Br
request nessage identifying a first re s radipe
first resourceP’d’F%Sﬁ‘F‘ﬁé‘P“dﬁghﬁisle@? &t Otfst(r%(g)nfﬁ?ﬁggg%%ggg&?g&g%{ﬁ?g%g{e%ﬁe entity
conpri ses a precessi Ahciiidt witk thdrindsetr eetastsonbeandr fohe teirgsirial anierfase @d
resources, allocates a radi % channel associated with the handover, selects
a bearer for astieasresevessder PR{UFTaEe and seizes resources for the

i nterface. (40Pref er pRkyably, e mekeRrikeifieanfsand abackervdedgmenbeihohindayfrent
of the handover request. The acknow edgpent request, pr i udes

i nfor mati on t haequesterdhe ﬁF‘@?W%"‘b@ﬁ‘r‘%? p'iegerﬁ’i%wcgur? e{)hnzérﬁ%?}glegﬁ P%{“%

i nterface. Whi‘jﬁrbgé]rglr bk onltherchandnvaerfieguest nessage i s a BSSMAP

handover request with a circuit identifier code of .a ct ' i Sion
mul ti pl exi ng (TDV) Biefesahily, the handeepr requs dpesiage &5 ar%s‘éﬂségr@ar"f’g‘%ﬁéé‘\%&t‘?‘%

transport address of ifnlRA &d8aVRkllMle RRIonWhLkiplegingi(TBMD @muil Fith
connection with respect to an | P bearer. The fpre%ent i nav(:\dqlkimgmt at
pertains tosa mepbudo & 3DM berserwidovibh e fragsper 2ddgsipt 3y i pEev My Voo

comuni cat i on ek WOf ke HHAp KBLROALCOMPILRRPIATP Stps Of receiving a
handover reques“f nmessage i1 dentifying a first resqurce anlo(I a.secz)ondh
resource, the first The present invention pertains to a method for a networ entity 10, such as a

BSC, of a radio communication network. The method comprises the steps of receiving
a handover request message identifying a first resource and a second resource, the first

20 resource distinct and different from the second resource. There is the step of selecting
one of the first and second resources. There is the step of allocating a radio channel
associated with the handover. There is the step of selecting a bearer for a terrestrial
interface. There is the step of seizing resources for the interface.

Preferably, there is the step of sending an acknowledgment of the handover

25  request. The acknowledgment preferably includes information that identifies which
bearer is used on the terrestrial interface.

Preferably, the receiving step includes the step of receiving a BSSMAP
handover request with a circuit identifier code of a selected time division multiplexing
(TDM) circuit with respect to a TDM bearer, and with a transport address of a media

30 gateway (MGw) that will terminate an IP connection with respect to an IP bearer.
The present invention pertains to a network entity 10, such as a BSC, for a radio

communication network. The entity comprises a network interface 14 which receives



20 resource distinct and different fromthe second resource. There is the
step of selecting one of the first and second resources. There is the step
of allocating a radio channel associated with the handover. There is the
step of selecting a bearer for a terrestrial interface. There is the step
of seizing resources for the interface. Preferably, there is the
step of sending an acknow edgnent of the dgandover 25request. The

acknow edgnent preferably includes information that identifies which bearer
is used on the terrestrial interface. Preferably, the receiving step
i ncl udes the step . IVl : oh) réoficE, CHé t
identifier code %?1%él§ﬁg%\&etgg%s?ar£§§%&l§%§%ﬁﬁfﬁogﬁgﬁh SzE'QE!TIZ,)I\/p circuit with
respect to a TEM fesaner distévt and tiffesent fransihe second desewrse.ofneLNBUFANSBERE enay
(MGnN) that will term na n.l nnecs i & .
The present in‘?fgﬁetsf%%uﬁ%?%Zli‘artlssgfcggg&n(gﬁ/\’gr% ﬁwgh?is{cgﬁgge?&%%h%b;hgs gggcf{l@f or a
radi 0 comuni cétaneed amsetiaed kvithTthe agsignintent, sdags a desrenfonattoreskial interfaca@ad 14
which receives .-8- an a iﬁn nE request message identifying a first
resource and a*% &f)eﬁ%l“rfeéisw &K% first resource distinct and different
fromthe second respigeseniTineereivhipesaiaonps mededopa oceosi ergitymf,tsutlp as hat
selects one of the first and second resources, .allocates. a i npel
associ at ed w tﬁs?h‘étjaa@gﬁod‘ﬁw,wag%‘} ‘éeé‘f’g&a%geeg%’?d PUPILSE the r%?g??gﬁa%gg
interface and AsgisaAmchtasQUECRSssh@ idbdidyihphdirftaeurce and a sttndpeesent the
invention pertains to a method fg,r a network enti t%/ 10d grré as,a BSCGe of a
radi o comuni cBst aeFowee wWistiret adediffetenl oo rTawd FRANS élé

S O recetving an

assi gnnent 1§ eqy8stingBSS 80@e it N fs¥dond réofiicéss Thére 99 teceepasfchllacsiag anddio
resource, the first resource distinct and different fro

( tthe SﬁCOI’ldf
resource. Ther ehangeliaseocigtedpvigh thegassighmenti Fpre fethg il seicritle 4 RETeeiehRd
resources. Thefs lfatierisleePnl isthd QER41sBiging résadices havmatfassoci ated with
the assignnent. There is the stegtéotf sel ect | n‘% a beare[;rF for a terrestrial

$ion €

interface. There i sThateisgrefprably ¢ plgsetesdns be Beareidp freed o 28y fAjigriace
There is prefepap Hén& BErbifR. ?{efe?@dl%QEér@% thb 8tep @RE@MirgnBsipEReht 0Smpldte
A-interface user ane connection. Preferably, there is the step of sending
an assi gnmaht oesppeindicatiesbesiestadhgirent i ng the sel ected bearer.

Al though this invenijpn, hsthﬁxglpv@ﬁt{b%d is""!ehhaiﬁ&i‘ &h@NfBerbRe IGPBGPRT Riréln, tilke
invention is not limted to 3GPP conpl i ant networks but may enconpass al so
ot her net wor ks irvieiteont isenof WriltDER® 3GRP aomplient metwasksBut may enfaMppws Yo Fherof
the invention, to iR ! angeyver procedure 20 for intra MSC
or inter MsC h3%%8{/%3&§ﬁ1§r§gbﬁ%¢sﬁ&?ﬁ%ﬁ§§n%oyer can be either GSMto GSM
handover or WCDVA t n tGShbdratiaionfehe iovendioy, totimproveihefinehBaRardayPPIeesdtifol ogy
to GSM such_as LTE t M . ' LECLS Hef eiRCGSRN
support | Fggn lf?{e‘g?%ﬁsg’?f)rr L M%?%E%’gg &%%lrogﬂg%é?%sc m)niete(;r S nobi loe

ori gi nati ng and:SwphahdveebmWwi@DMYy tc d53Md. haddowoom aay @herBEC femsansorapiof or
any of those cal|s M S the apable to support |IF bearer. The
cal | set-up pr&%@?@%%ﬁ&‘ﬁ% S%Egg%r%t%%&t hat MSC and BSC are negoti ating
whi ch bearer to useMSC automatically detects if BSC can support IP on the terrestrial interface.

Therefore, MSC monitors mobile originating and mobile terminating calls. As soon as

25  BSC uses AolP for any of those calls MSC marks the BSC as capable to support IP

bearer. The call set-up procedure for AoIP supports that MSC and BSC are negotiating
which bearer to use.

MSC seizes resources for the TDM bearer and the IP bearer before the handover

request message is sent to BSC. Then BSC can choose any of the bearer types. In the

30 BSSMAP Handover Request Acknowledge message the BSC informs the MSC about

the selected bearer type. Finally MSC can release the seized resources from the not

selected bearer type.



M5C sei zes resources for the TDM bearer and the | P bearer before the
handover request nessage is sent to BSC. Then BSC can choose any of the
bearer types. In the 30 BSSMAP Handover Request Acknow edge nessage the BSC
inforns the .MS5C about the selected bearer type. Finally MSC can rel ease the
sei zed resources fromthe not selected bearer type. -9- Figure 2 shows the
concept of the inproved handover procedurg, The nunmbers in the figure

i ndi cate the sequence of actions. In a first step 1, a BSC (source BSC)
detects a handover condition and indicates in a second step 2 towards a MsC

that a Handover is required. In a next_step 3 h i 9% hlbers
resources and resoufigegs 2de3PW€)ﬁ}?ét°“‘£f@éP%$Eé‘g?rog‘?‘%ba%fj%e%gctaﬁ% terrestrial

interface. Thefe@‘é{agﬁg ﬁ‘il:a?ettﬁpseﬁue&ehﬁ_ﬁﬁwﬁr request is sent towards a

further BSC (t&t including an indication abaut_ the.sei dicat
resources. The furtherfuBS@Q L.ar (spwcs Bsk) agffcés %ﬁ%lggyeércong?&t%lg% lcates

terrestrial interface,and,s kR Bdaevens reghirehi b heexdetep 3, thequest
in a further st®p S%COP%\?\tlg? 35‘8?%@3 %rBMC.geEi ther wit hi}n the 10 Ig%rqgmegrggggent
or wWithin agy Qi$@EEkeizsMDNrésatsenarisatardehfB oMl PTRCWY ¢4 'bedrer 1s used on

the terrestrial_interface s .proyi Sect h& i 0 iy, BIG
uses the provi dxétar?qcm {gs?fﬁ?de&nlg \si\f{%{ é’n nhONR FSesk Reselbvar GalBC

earer is used gn the t str
interface in a g¥@mncludify adndication showidknssizepFoRBERSr & 1 é{fg‘.ﬂ lgéég"é een}gédc n
3GPP. In addition, the NS I .US. Vi e sbni b radedovded gateret hofbat er
is used on the SP\@F‘Fé‘s‘f‘?afcél%fnméeéfrgsgrééit@te% ease the 15aunus d. but &ei zgd
resources for thgiRkhasqleaners. futhe swproviewerds fsr Mife | FHBF ¥EE hARdover

procedure is based on the foll.own ol g8t BEEmaddh whipipbeater A0 TDM
and Aol P 20Nbt e’c‘.Cklt‘QYée%B@e%te%d’f‘ﬁ’ﬂ‘ ?’ﬁ'eaﬁ%%g%]\?g?mggﬁue%% to the

tar NVEC
does not know i p.adyaRCemrestil Ghettearie proBBe] wvardssip IC. Eoplly gh o5 eDVA

to GSM handover is performed . . VB [ Sestel® it@bdce &4 stgP 7 to
procedures for tllmbtqvéieér“?f@mﬁ‘é‘PPh‘ﬁ“%‘n‘?fa%bﬁ‘Igggrggh%ece{%nei:snrati ng calls. Once BSC

uses Aol P for anyffe fiaser prkbdurs, ke, MEG:fmed k3Gt nBdition, BapkHf B2ysrhg | P

on the user ! a:Jsre]:.provided information which bearer is used on the terrestrial interface to release the
15  unused but seized resources for the other bearers.

The improvement for the inter BSC handover procedure is based on the

following scenario:

. Target BSC can support AoTDM and AolP

20 Note: the MSC sending the handover request to the target MSC does not

know in advance, which bearer BSC will select.

. GSM to GSM or WCDMA to GSM handover is performed

MSC monitors the call set-up procedures for mobile originating and mobile

25  terminating calls. Once BSC uses AolP for any of those calls the MSC marks that BSC

is capable using IP on the user plain.

The information whether a BSC supports AolP ma
administered via an O&M (Operations

y also be provided towards

the MSC in a different manner, e.g. it might be

& Maintenance) tool.
30 During handover procedure, one MSC sends the BSSMAP Handover Request to

the target BSC. This can be either the anchor MSC (intra MSC HO procedure or sub-

sequent inter MSC HO back to anchor MSC), or in the non-anchor MSC (intra MSC in



The information whet her a BSC supports Aol P may al so be provi ded towards
the MSCin a different mariner, e.g. it mght be admnistered via an O&M
(Operations & Mai ntenance) tool. 30During handover procedure, one MSC sends
t he BSSMAP Handover Request to the target BSC. This can be either the
anchor MSC (intra MSC HO procedure or subsequent inter MSC HO back to
anchor MSC), or in the non-anchor MSC (intG-a MSC in - 10- non-anchor MsC,
i nter MSC handover or sub-sequent inter MSC handover to anot her non-anchor
VeC) . Figure 3 shows a possi ble nessage flow that can be used for

the proposed handovgs MEEGRANMSC hihdbidror 8¥RsRLent ikhier BSC tnad®et & dnBtkear er
for the terrestrial binterface. The follow ng steps are shown in figure 3:

First the MSC whetacha MS@ondition to request channel assignnent fromtarget

BSC (step 1). This r Bssh e IS CGRRT daRNbelliseBISVINR piapudever 10
Requi red nessage fr@%‘%%c&?fv%?‘r%%w%cmﬁcﬁs %kre t he re(?e ti osr? of MAP Prepare

Handover Requelstndones gagpadyre.nire thisvegamigy the B$EN selestts B bgarqpfar cihe deFestidhd | P
resources for t efterrestrial interface towards the target BSC. This

i nvol ves i Mt%¥Hal processes and in case of |ayered 15 networKk
architecture the MIXBeSolesng gepsequenwnMbfigie 3sei ze a TDM terni nati on and an
IF termnation (steps 2 - 5). Then MSC sends the BSSMAP Handover
Request nessage to the target BSC (step 6). This nessage includes the CIC -
in case MSC al | ocates t FerstGh€ MS@ nidteats 20conditibaitm esquéshehanelogssighment)framed t o

transport I P addre i nf or i.on from:the NE}N . BSG. BogMAP d BSC
al | ocat es the RSt %ﬁgh{‘iﬁﬂém}g%%"& ge tf e Be: reeélgfr %’rg&%qﬁe&t%r rest rhllagl over
interface and ReqwRs mesRYreas BSC (iduasMSG &iCh)awethe seegptidy .of RIAE, Prehare BSC
decides to use 25| F hearer. 1In éﬂe&ﬁgﬁq_ﬂ&fedgmnt nmessage the BSC provi des
its user plai nHARAVEISREAGH BIEFERS YH° i he Aolll Container (step 8). MsC
identifies that 1P is selected for the bearer because it receives the Aol P
Cont ai ner . . Then seizes a TDM circuit and IP resources for the terrestrial interface
towards the target BSC. This involves MSC internal processes and in case of layered
15  network architecture the MSC-S has to request MGw to seize a TDM termination and

an IP termination (steps 2 - 5).

. Then MSC sends the BSSMAP Handover Request message to the target

BSC (step 6). This message includes the CIC - in case MSC allocates the CIC - and a

20  container (AoIP Container) used to transport [P address information from the MGW to
the BSC.

. BSC allocates the radio channel, selects the bearer for the terrestrial
interface and seizes resources for this interface (step 7). Here, the BSC decides to use

25 [P bearer.

. In the acknowledgment message the BSC provides its user plain address
information within the AoIP Container (step 8). MSC identifies that IP is selected for
the bearer because it receives the AoIP Container.

30
. MSC is passing the contents of the AolP Container to the MGW (steps

9, 10).



30 MSC is passing the contents of the Aol P Container to the MW (steps
MSC rel eases the seized TDM resources. In |ayered architecture MSC request
MaWto rel ease the TDMterm nation (steps 11, 12). Figure 5 shows the
selection of the IP bearer at call setup (assignment). 5 Figure 4 shows a
second exanpl e for a possible nessage flow that can be used for the
proposed handover procedure. In this exanpl-e the BSC sel ects TDM as bearer
for the terrestrial interface. The steps 1 - 6 are equal to the case
before, where BSC sel ected LP bearer for the terrestrial interface. The
fol lowing steps are diff\pe@RicasdOme BEGATDRE Ak6Ecish e fgeted athnahet MSE| ect s
the bearer for the terrestfial interface and sei zes resources for this
interface (stepqidst MGW oprebreie the TBM tsemipptéan ('ges Exaddbl e, here, the BSC
deci des to use TDM bearer. 15BSC sends the acknow edgenent nessage as
defined in 3GPP for AoTDM (step 8). MSC identifies that TDMis selected for
t he bearer because FigurdSabowothe sedesion of thh & ek alenil saiupdassigniiE®) r el eases
the seized | P resoutces., Iln |ayere r chi ven
rel ease the’ P ter '1ﬁ'gfi4osho‘(’$s?e?ocsong?x lé_ goggtpggswgﬁgf%?%gwsﬁ&gase &BS%% i's
responsi bl e t ofalthoograpssed handol € préreddrel Inghis rgaroplanireBSE selects bDdeashnsiared to
t he exanpl es aggve: 25M5 .doFs not provide a CIC in the Handover Request
message (both EXMIFESIAl NG4S el ect TDM bearer for the terrestrial
interface it provi dps defs!IC 6 aretdaealaniconsse bélemy ebtre BIhsalctddB beerss fge
(first exanple). 30 Fi Pur-e 6 srgo% t he sel ectd'.&n cpf the TDM bearer at call
ce. The toll ifferent:

setup (assi gnngﬁtt§r_restr1a interfa owing sieps are
10
. BSC allocates the radio channel, selects the bearer for the terrestrial
interface and seizes resources for this interface (step 7). In opposite to the previous
example, here, the BSC decides to use TDM bearer.
15 . BSC sends the acknowledgement message as defined in 3GPP for

AoTDM (step 8). MSC identifies that TDM is selected for the bearer because it does

not receive the AoIP Container.

. MSC releases the seized IP resources. In layered architecture MSC

20  request MGW to release the IP termination (steps 9, 10).

Note, that in case BSC is responsible to allocate the CIC the following changes

have to be applied to the examples above:

25 . MSC does not provide a CIC in the Handover Request message (both
examples).
. If BSC select TDM bearer for the terrestrial interface it provides a CIC

in the Handover Request Acknowledge message (first example).

30
Figure 6 shows the selection of the TDM bearer at call setup (assignment).



-12- Handover (HO and assignnent request are two independent
functions. Assignnent request is at call setup. It is mandatory to
establish the radio connection (nobile termnal to antenna and further to
the BSC node) and to connect that part with the core network. 5Handover is
a process that is perfornmed during the call when the termnal is noving
~around. Different handover types can be dl&t i ngui shed: while noving the
termnal may reach the area of a new antenna, a new radi o coverage cell, an
area that is controlled by another BSC or even an area that is controlled
by anot her MSC. Furddagsver N(EED)S wad esssigamelny exquéss grostsioblimleptridant fwwhensa

cal ling subscriber starts a . call _ int .2G 10. net wor k ..and cha he 3G
net wor K. ANEePRRRSt 15135 oAl éeﬁ“fﬁ&z it T“S‘h({%ho técf ﬁs,té%thﬁeq}eel{agl\g gﬁ)ﬁn %?g?l%over
process is thewmidhiieter@Bal folteand/B@ futther 1BHE BSC abizh@etito cantkchtiahpdaSEitmodes
are controlled by the one MSC). Not shown (but still possible) is inter BSC
inter MSC HO. PACPRNEWeHse BSC and 15 MSC are changed. Not shown but still
possi bl e i sgthe i ntieasus tEMJAGREOMEY is\WeabAnddh@urin@ e tals where thei srnaindBSH
system The source system can be any technol ogy for exanple, . or hLTE.
Wt h ref er encempuing jagennds Diffoseri gndeyee RAS| G gd‘éﬁ“‘ég“{sﬁég?s‘f’l%‘ s Dpogpe the

Assi gnnment. 20 LCIhShAare P86 LdvPintérha PRfdvOFaliotakéragedelipan @edMBE isei zes
a TDM term nat?eg%fgioxgﬁle used ?n case BSC sg{)&gcts t he TDM bear er. f t he

i
A-interface usemtplleiiey aotheeBSCo aven a areg fhat jseonepilepdy fageEeCs g%}?"fi es

the TDM term n%étrssff]tleinqﬁ%&\ie- Erpotsﬁblg,gthﬁ%gaﬁga CRAhe SHVMbLr stdfdea ddPMn the 2G

termnation iden er can be ‘mapped uniquely to the CICused in this call.
253. MOw r epb i esetoorktané ceDBesRe dhees network. 4. MBC sei zes an | P termination

to be used in case | t. : eftel oL atBEdeaCR hSRker Pl ane
connection |later. \%ﬁﬁ:rés ?C(?merlggﬂhggh%g{nf th '%EBJ“EEE'@%?.& TR ke 6. MsC
sends BSSMAP ABSCgneRSCRelguBSE iselsmgek and bothi BRfe nodes aragprgligthiey the one
assignment in h&% target BSC. MSC provides the CIC and the Aol P Cont ai ner,
where one of t Jis to be used for the call. -13-

Not shown (but still possible) is inter BSC inter MSC HO. In this case BSC and

15  MSC are changed. Not shown but still possible is the inter system handover where the
target system is a GSM system. The source system can be any technology for example

WCDMA or LTE.
With reference to figures 5 and 6, the following are the steps for Assignment.

20 1. MSC detects a condition to perform call setup.

2. MSC seizes a TDM termination to be used in case BSC selects the TDM
bearer for the A-interface user plane connection later. In the ADD Request MSC
specifies the TDM termination identifier to be seized (not shown). The TDM
termination identifier can be mapped uniquely to the CIC used in this call.

25 3. MGw replies on the ADD Request.

4. MSC seizes an IP termination to be used in case BSC selects the IP
bearer for the A-interface user plane connection later. |

5. MGw replies on the ADD Request.

6. MSC sends BSSMAP Assignment Request message to trigger the

30  channel assignment in the target BSC. MSC provides the CIC and the AoiP Container,

where one of them is to be used for the call.



7. BSC establishes the radio channel. Further BSC sel ects the bearer to be
used on the A-interface user plane connection. In this exanple (figure 5)
BSC deci ded to use the TDM bearer. 8. BSC sends Assi gnnent Conpl ete
nmessage back to MSC as specified in 5standard. 9. Fromthe received
Assi gnnent Conpl ete nessage MSC deducts that TDM bearer (see figure 5).
shall be used on A-interface user plane ctBnection. MSC requests Maw to
renove the previously seized IP termnation (step 4)- 10. Mow
confirns the SUB Request. 10 The present invention includes, but is not
limted to, the fol] ow in i 1 BSS tkctakr kd by to
support | P on the terrersa%rdl%a%ﬂ%ﬁeéé%z?%@g?gamk/{gg@ﬁ?g’?sa TDM and | P bélarer
before it request ofienAshtedasivgambme chmsatiorhdn this gremppdagure 5) BSC demde(f/sc
rel eases unused reso after BSC sel ected a bearer and 20 i nfornmed MSC
about the deci@i"éﬁﬁ‘fﬁgﬁﬁi?%ﬁrti on has the followi ng advantages: .

MBC aut omatical |y det ectpsd fenBSEssigneap@bipleteonessgrodrek 1oMpbe 4 spectisf 1B he
25terrestrial interface The BSSMAP nessage defined for the 3GPP handover
procedure ahd ﬁ%’&qaﬁjﬁmsnt procedure can be reused. 30BSC has full freedomto
sel ect the bearer f@r thgohahé esdkiviedlAssigh@edtaCemplete message MSC deducts that

TDM bearer (see figure 5). shall be used on A-interface user plane connection. MSC
requests MGw to remove the previously seized IP termination (step 4)

10. MGw confirms the SUB Request.

10
The present invention includes, but is not limited to, the following inventive
steps:
. MSC detects BSS capability to support IP on the terrestrial interface
15
. MSC seizes a TDM and IP bearer before it request channel assignment
from the target BSC
. MSC releases unused resources after BSC selected a bearer and

20  informed MSC about the decision
The invention has the following advantages:

. MSC automatically detects if BSC is capable to support IP bearer for the

25  terrestrial interface

. The BSSMAP message defined for the 3GPP handover procedure and

assignment procedure can be reused.

30 . BSC has full freedom to select the bearer for the terrestrial interface.

. No configuration in MSC or BSC is required



No configuration in MSC or BSCis required -14- The procedure
is only applicable for the case that Aol P and AoTDM are used in parallel.
The procedure can be renoved and does not have any additional inpact in
case BSC supports on Aol P (proposed target solution for future networks).
The procedure supports ClIC selection in MSC and Cl C sel ection in BSC (for
AoTDM) Abbrevi ations (Wi DEN(W deband) |fdegrated Digital Enhanced Network
3GPP3rd generation Partnership Project Aol PA-Interface (user plane) over IP
AoTDVA-I nterface (user plane) over TDM BSCBase Station Controller BSSBase
Station Subsystem BSSMAPBase Station System Managenment Application Part
CICCircuit ldentity Code GSMd obal System for Mobil e conmmunicati

HOHandover i DENI nt egr at &te Piogéduss is Bnhyanplisabindenibs kase Brh Ao nad @m(’?‘fﬁ

used in parallel. The procedure can be removed and does not have any additional

impact in case BSC supports on AoIP (proposed target solution for future networks).

5
. The procedure supports CIC selection in MSC and CIC selection in BSC
(for AoTDM)
Abbreviaiions
10
(W)iDEN (Wideband) Integrated Digital Enhanced Network
3GPP 3" generation Partnership Project
AolP A-Interface (user plane) over IP
AoTDM A-Interface (user plane) over TDM
BSC Base Station Controller
BSS Base Station Subsystem
BSSMAP Base Station System Management Application Part
CIC Circuit Identity Code
GSM Global System for Mobile communications
HO Handover
iDEN Integrated Digital Enhanced Network
P Internet Protocol
LTE Long Term Evolution
MGw Media Gateway
MSC Mobile Switching Center
MSC-S Mobile Switching Center Server
TDM Time-division Multiplexing
WCDMA Wideband Code Division Multiple Access

Although the invention has been described in detail in the foregoing
embodiments for the purpose of illustration, it is to be understood that such detail is

solely for that purpose and that variations can be made therein by those skilled in the art



LTELong Term Evol uti on MoMedi a Gat eway MSCMobil e Switchi ng Center
MSC- SMobi | e Switching Center Server TDMIi nme-division Miltiplexing

WCDMAW deband Code Division Miltiple Access Al t hough the invention
has been described in detail in the foregoing enbodi ments for the purpose
of illustration, it is to be understood that such detail is solely for that

purpose and that variations can be made therein by those skilled in the art
-1 5- without departing fromthe scope of ,the invention except as it nay be
described by the following clainms. -16-"CCAIMS: 1.A nethod for using a

network entity (MSC) of a radio comunicati on network conprising the steps

of : seizing (2, 3, 5, 5) a first TDM resource _and}{n%aecongi | P
resource for awBhdutdemasting fagm thei sqonerof seccinymtion XGeRHIsJt B8 gserpqddyy the
net wor.k, wher efotllh@infi STDM resource is distinct and different fromthe

0 C . . . . .
second | P resource; "and sending (6) a handover request nessage identifying
the first TDMresource and the second I P resource. 102. The net hod as
described in claim1l including the step of receiving an



acknow edgnent of the handover. 3.The nethod as described in claim2
I ncl uding the step of detecting that one of the first TDM resource and the

second I P resource is selected for a bearer. 15 4. Th

( _ _ _ _ ) ) e nethod as
described in claim3 including the step of releasing an unsel ected one of
the first TDMresource and the second | P resource. 5. The met hod as

described in claim4 wherein the sending step includes 20 the s

sendi ng the handover request nessage w thga (I?i rcuit identifier E:ggem(c)f a
sel ected time division nultiplexing (TDM circuit with respect to a TDM
bearer, and with a transport address of a nedia gateway (M) that will
termnate an iRtLQRHRL protocol (IF) connection with respect to an IP bearer
256. A networ k' (MSC) for a radio conmmunication network conprising: a
processing unit (12) adApnethod for usiag i nevask entity (MG of @sadip cemERENCAtian c ond

| P resource f%mﬁ'nll%ﬁ:ﬁp%&ﬁr{gjtﬂélst@%sgdﬁ erface of the radi o comruni cati on

netvvorkto be Seil ze , where the first TOM resour i i i
and different fronseitieg @cond, FPa3frst IO resourcg ndae §e10RS IR ‘ie(?:fg’é‘:"efsggleasz '12§:t

t hr ough whi.ch . a_ han Qv S ' VAl h '
. i r (o]
and the selonT _ Fed oﬁ‘?ecrga%?;b?s&éﬁgg(% a:%@mhﬁ}?d%&%ﬁ ﬁ‘leem[?’k@gérﬁ [ ttﬁtil f{alf?\ﬂé‘gggr :J[)gg
in clai m6 whee¢seime isiistinet andrdifferent from the second IP resource; and
sending (6) a handover request message identifying the first TDM resource and

the second IP resource.

10 2. The method as described in claim 1 including the step of receiving an

acknowledgment of the handover.

3. The method as described in claim 2 including the step of detecting that

one of the first TDM resource and the second IP resource is selected for a bearer.

15
4, The method as described in claim 3 including the step of releasing an

unselected one of the first TDM resource and the second IP resource.,

5. The method as described in claim 4 wherein the sending step includes

20 the step of sending the handover request message with a circuit identifier code of a
selected time division multiplexing (TDM) circuit with respect to a TDM bearer, and

with a transport address of a media gateway (MGw) that will terminate an internet

protocol (IP) connection with respect to an IP bearer.

25 6. A network entity (MSC) for a radio communication network
comprising:
a processing unit (12) adapted for causing a first TDM resource and a second IP
resource for a terrestrial A-interface of the radio communication network to be seized
2, 3, 4, 5), where the first TDM resource is distinct and different from the second IP
30 resource; and
a network interface (14) through which a handover request message identifying

the first TDM resource and the second IP resource is sent.



interface is adapted for receiving (8) an acknow edgnent of the handover.
58. The network entity as described in claim7 wherein the processing unit
is adapted for detecting that one of the first TDM resource and t he second
| P resources is selected for a bearer. 9. The network entity as
described in claim8 wherein the processing unit is 10 adapted for causing
an unsel ected one of the first TDM resource and the second |IP resource to
be rel eased. 10. The network entityr-as described in claim9 wherein
the network interface is adapted for sending the handover request nessage
with a circuit identifier 15 code of a selected tinme division nultiplexing
(TDM circuit with respect to a TDM bearer, and wth a transport address of
a media gateway (M3a) that will termnate an interne protocol %%P
connection with redpect The nghvarlo gniky @p described in claim 16 whergin BYorkisi ng

a network ent '1ﬁt¥d£é¥$@da?(’ed%ﬁr@6@1ﬂg§€8’j’ﬁ?ﬂ§3kﬁ@ﬂe D%nag o?&fe%ﬁd%v@@”p“ sing the

steps of: sel zi ng first T resource and a second IP
resource for a terrestrial A-interface of the radi o communi cati on net work,

where the first TDMr esggl'é G&wbik éi“l ds'agcn@&fjin@afu’;agr»ﬁmrexﬁ ERPrédessigeanng | P

resource; and sending ( an assi g @g\(li%t rressa identifying the
first TDM r escadapgel msdetn@ugnbats:@eoﬁﬂwelfmff dgsewrce and the sgeond T gEspuCeidd as

described in ¢l ding the step of receiving an assi gnnent
conpl ete nessaf‘ﬁla&?%}at%albg%%}éat es a bearer shall be used on the terrestri al

A- interface. -18- 13. A network entity (MSC) for a radio
communi cation netwgrk coppplgloRnf é%fdg& ﬁéd Q144818 whekéh tiRARESng @it is

causing a first T resouf ce and a ’sec P resource for a terrestrrﬁl
A-interfacem ofadahied fcﬂd:aosmg)mnmsqi@mdmner@ttbﬁ)ﬁkst (DM aresaurgcandothe second 5),
where the first TDM rg |s distinct and different fromthe second IP
resource: and resource to ere

10. The network entity as described in claim 9 wherein the network

interface is adapted for sending the handover request message with a circuit identifier

46 code of a selected time division multiplexing (TDM) circuit with respect to a TDM
bearer, and with a transport address of a media gateway (MGw) that will terminate an

internet protocol (IP) connection with respect to an IP bearer.

11. A method for using a network entity (MSC) of a radio communication

20  network comprising the steps of:
seizing (2, 3, 4, 5) a first TDM resource and a second IP resource for a

terrestrial A-interface of the radio communication network, where the first TDM
resource is distinct and different from the second IP resource; and

sending (6) an assignment request message identifying the first TDM resource

25 and the second IP resource.

12. The method as described in claim 11 including the step of receiving an

assignment complete message that indicates a bearer shall be used on the terrestrial A-

interface.

30



a network interface (14) through which an assignnent request nessage
identifying the first TDM resource and the second |IP resource is sent.

14. A network entity (BSC) for a radio communi cation network conprising: a
network interface (14) adapted for receiving (6) a handover request nessage
identifying a first TDMresource and a second IP resource, the first TDM
resource is distinct and different fromthe second IP resource; and a
processing unit (12) adapted for sel ecti_qg_one of the first TDM resource
and 15 the second I P resource, allocating a radio channel associated with

t he handover, selecting a bearer for a terrestrial A-interface, and seizing

resources for the terrestrial A-interf . .15, : t\%}(,g ntity
as described in cldm 14 W&k ety ﬂggﬁbr@r 28 far‘ilf‘)er?oé%%mganggapte ﬂ?or

sending (8) an acknow edgment of the handover request. 16. The network

entity as described 1n claim15 whereip the ackno nent..r h fiel udes
i nf or at 1 on that | aeressinaginiid] DosRssd BF °?‘§‘“§§§%‘W%%S°P}§Fra§&sl?r§i§°t§f“?ﬂg
A-interface. . ouce for a terrbdirial ASntB@AcsQ khesrallib topmatunitetion ndywdrki to bsisaized 16
wherei n the hahdover request msssalae IS a,b&ge §ta%|$ewsr%/§r§)§‘n&1€§ ggpEnt
appl i cati o pa2it3, URSHMRRKe the fas DM rewure s distinet G HHETRY TPRRE PY I er code
of a selected tiorr% diyision multiplexing (TDM circuit with respect to a
TDM bearer, adtow fra transport address of a nmedia BOn&%Eq@@}ét(l}@fga { hat
will terminate an hPngwarkedntedaeen(tdh theough cwhieh, ap, apSgnIRlt “S0GFoCor €1 )
bearer. -19- ., ... 18 RN Ol ofiRE aftl thE beoBridIPeresoutee i§ BBC) of a radio
conmuni cati on ‘ﬂ%\t%f’%&gg{?r%rl Si g%Ot he steps of: receiving (6) a

handover request nessage identifying a first TDM resource and a second IF
resource, the first TDM,r 6 ity SBACS ok B eddi@arindintiéatioa metworloearenrisings cond
51 F resourt®; sel eclt41 ngA(nef)W%g clﬂﬁt he§fi rst TDM rﬁsﬁ*{"ﬁg ng%lg;}gnégé‘g@nd | F
resource; allocati mgnefworkanteefaied(1#hadene forseeRLYing & Y eDMan over,
selecting (7) g bhearer {or LB &rded seforidiPeresates, thentirssBDM rrgoyres 1
fesources for AAITYEE laef{srftrnlngﬁvlt A vy .

distinct and different from the second IP resource; and
sing unit (12) adapted for selecting one of the first TDM resource and

—
-

a proces .
15 the second IP resource, allocating a radio channe! associated with the handover,

selecting a bearer for a terrestrial A-interface, and seizing resources for the terrestrial

A-interface.

15 The network entity as described in claim 14 wherein the network

20 interface is adapted for sending (8) an acknowledgment of the handover request.

16. The network entity as described in claim 15 wherein the

acknowledgment request includes information that identifies which bearer 1s used on

the terrestrial A-interface.

25

17 The network entity as described in claim 16 wherein the handover

request message 18 a base station system management application part (BSSMAP)
code of a selected time division multiplexing

and with a transport address of a media

handover request with a circuit identifier

(TDM) circuit with respect to a TDM bearer,

30 gateway (MGw) that will terminate an IP connection with respect to an internet

protocol (IP) bearer.



10 19. The method as described in claim 18 including the step of
sendi ng (8) an acknow edgnent of the handover request. 20. The net hod
as described in claim19 wherein the acknow edgnent 15i ncl udes information
that identifies which bearer is used on the terrestrial A-interface.

21. The nethod as described in claim20 wherein the receiving step includes
the step of receiving a base station systen1nanagenent application part
(BSSMAP) handover request with a circuit gentlfler code of a selected tine
division nmultiplexing 20 (TDM circuit wit respect to a TDM bearer, and
with a transport address of a nmedia gateway (M3n) that will termnate an I P
connection with respect to an intenmet protocol (IF) bearer. 22. A
network entity (BSOS orA methedifer WWQFEP@@V (BSCIrrftatedin commynicationgetvemly

net wor k |nterf@&gr& t Qﬁd for receiving (6) an assignnment request
message |dent|fy|ng a ?lrst TDM resource and a second | P resource, the
first TDM resour ce tegeiving (§richandoner sRanese epesd idemtifying adisatGHM) resquess e c e

and a RSAGRE 3P F&ﬂw tind ﬁ?s) TRVARtGfcd @m.saﬁ&t%a Igf¥erdnd froR fhe Qbcohli©

first TDM resource and e second IF resource, allocating a radi o channel
associ at ed ﬁntﬁ’ﬁﬁéH%%S|gnnent 30sel ecting a bearer for a terrestria

A-interface, and selgifig (FaaRSnLo ERIDM sk Btk sdlond P RsBLEACE. - 20-

23. A nmethod for a network“entit SC) a radio com‘rum cati on network

conprising the st ep@loeaungr(ébaenadio@m)asmw'm nde¥diuest nessage
identifying a firstgfMd &528EdE: for a terrestrial A-interface; and

seizing (7) resources for the terrestrial A-interface.
10
19.  The method as described in claim 18 including the step of sending (8) an

acknowledgment of the handover request.

20. The method as described in claim 19 wherein the acknowledgment

15  includes information that identifies which bearer is used on the terrestrial A-interface.

91.  The method as described in claim 20 wherein the receiving step includes
the step of receiving a base station system management application part (BSSMAP)
handover request with a circuit identifier code of a selected time division multiplexing

20  (TDM) circuit with respect to a TDM bearer, and with a transport address of a media
gateway (MGw) that will terminate an IP connection with respect to an internet

protocol (IP) bearer.

22. A network entity (BSC) for a radio communication network comprising:

25 a network interface (14) adapted for receiving (6) an assignment request

message identifying a first TDM resource and a second IP resource, the first TDM
resource is distinct and different from the second IP resource; and

a processing unit (12) adapted for selecting (7) one of the first TDM resource

and the second IP resource, allocating a radio channel associated with the assignment,

30 selecting a bearer for a terrestrial A-interface, and seizing resources for the terrestrial

A-interface.



and a second I P resource, the first TDMresource is disti i
fromthe 5 second | P resource; selecting (7) one of ?th;?fgta$gmflgggLsgg
and the second I P resource; allocating (7) a radio channel associated wth
the assignnent; selecting (7) a bearer for a terrestrial A-interface; and
seizing (7) resources for the terrestrial A-interface. 10 24. The neihod as
gﬁSfL;b?grigsglﬁgrli?.|?clrding the step of selecting the beérer to be used
_ _ _ -interface. 25. The ne i i
claim24 including the step of sending 22015 assignne%?ogoaslgfzcggbed e
i ndicating the sel ected bearer. ™ >ea9e

23. A method for a network entity (BSC) of a radio communication network
comprising the steps of:
receiving (6) an assignment request message identifying a first TDM resource

and a second IP resource, the first TDM resource is distinct and different from the

5 second IP resource;
selecting (7) one of the first TDM resource and the second IP resource;

allocating (7) a radio channel associated with the assignment;
selecting (7) a bearer for a terrestrial A-interface; and

seizing (7) resources for the terrestrial A-interface.

10
24.  The method as described in claim 23 including the step of selecting the

bearer to be used on the terrestrial A-interface.

25.  The method as described in claim 24 including the step of sending an

15  assignment complete message indicating the selected bearer.



