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BRIEF SUMMARY OF EXEMPLARY EMBODIMENTS
25 A method, apparatus and computer program product are therefore provided that may
enable changes to inter-RAT handovers in a multi-RAT environment. In this regard, for example,
some embodiments of the present invention may provide a mechanism by which a Source ID may
be defined in a manner that may not require updates to existing nodes to support the SR-VCC
solution.
30
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
Having thus described the invention in general terms, reference will now be made to the
accompanying drawings, which are not necessarily drawn to scale, and wherein:
FIG. 1 a schematic block diagram of a wireless communications system according to an

35  exemplary embodiment of the present invention;
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deployed target MSC (mobile switching center) and BSS (base station system) nodes without
35  requiring such nodes to be updated to support the SR-VCC solution.
Against this background, one problem that has arisen during the specification of the SR-

VCC solution relates to the setting of a Source ID in the BSSMAP (Base Station Subsystem
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30 computers mobile phones, cameras, video recorders, audio/video players, radios, global

positioning system (GPS) devices, or any combination of the aforementioned, and other types of
voice and text communications devices. However, it should be understood that a mobile terminal
as illustrated and hereinafter described is merely illustrative of one type of device that would
benefit from embodiments of the present invention and, therefore, should not be taken to limit the
35  scope of embodiments of the present invention.
In an exemplary embodiment, each UE 10 may include an antenna (or multiple antennas)

for transmitting signals to and for receiving signals from a network node such as a base site, base
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the present invention.
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fiel dfi P 1y an exemplary embodiment, the MME 36 (or an SR-VCC MSC) may define the

alternative SAI in a predefined manner. In one example, the MME 36 may define the alternative
SAI using the MME’s own ID. In this regard, for example, the LAC may be replaced with the
MME group ID and the SAC may be replaced with the MME code. As such, the alternative SAI
may be defined as MCC + MNC + MME group ID + MME code. Notably, the MME group ID is

30  typically a 16 bit value, so it compares well and easily replaces the LAC, which may is typically
also a 16 bit value. However, the MME code is typically an 8 bit value, whereas the SAC is
typically a 16 bit value. Thus, in order to utilize the MME code in replacement of the SAC, some
backfilling of bits (for example, the remaining 8 bit difference between the SAC and the MME
code) may be performed. The backfilled bits may be assigned in any suitable fashion (for

35  example, all ones, all zeros or any other predefined combination). Accordingly, the MME 36 may

be configured (as described in greater detail below in connection with the description of FIG. 2) to
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5 value. Inthis regard, instead of using the MME’s identity information for defining the alternative
SAI value, the MME 36 may be configured to utilize any suitable manner for defining the
alternative SAI to identify the source for a handover, as long as the alternative SAI defined is
compatible with the SAI field used in connection with source identification for UTRAN. As
such, the MME 36 may be configured with coding of the operator’s choice, which may be free

10 format or generically generated, that provides a unique identification of the source MME (for
example, MME 36) while still preventing any need for network configuration to back fit existing
nodes.

In order to implement embodiments of the present invention, coding for a cell
identification discriminator may be altered from current cell identifier coding. In this regard, the

15  cell identifier, an element that uniquely identifies a cell within a BSS (base station subsystem) and

is of variable length may include the following fields:

I | | | I I |
9. Element identifier octet 1
1. Length octet 2
11. Spare 12. Cell oclet 3

identification
13. discritning
tor
14. Cell idendification octat 4-n

The coding of octet 2 is a binary number indicating the length of the remaining element.
The length may depend on the Cell identification discriminator (octet 3). The coding of “Cell
20  identification discriminator” (bits 1 to 4 of octet 3) is a binary number indicating whether the
whole or a part of the Cell Global Identification (CGI) according to 3GPP TS 23.003 is used for

cell identification in octet 4-n. The “Cell identification discriminator” is coded as follows:
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apparatus to nggolfdil?glf;, embodiments of the present invention may define an alternative SAI value

for use in connection with source identification for handovers from E-UTRAN to other 3GPP

25  networks such as GERAN in a manner that reuses a known format in order to prevent any need to
update or upgrade existing network node components to handle dealing with a newly defined
identifier. Instead, the MME 36 may be configured to define a unique identifier of an E-UTRAN
source by utilizing either the identity of the MME itself or another (operator selected) coding that
is provided in the format of the SAI value used for UTRAN source identification.

30 An apparatus for defining the alternative SAI will now be described in connection with
FIG. 2, which illustrates an example apparatus for performing an exemplary embodiment of the
present invention. The apparatus may be included in or embodied at a network device such as a
MME (or an SR-VCC MSC). In this regard, the apparatus may operate in connection with an
MME associated with a source node of E-UTRAN for the purposes of a handover in a multi-RAT

35  environment.

Referring now to FIG. 2, an apparatus for enabling source identification for SR-VCC is

provided. The apparatus may include or otherwise be in communication with a processor 50, a
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30  configured to receive and/or transmit data from/to a network and/or any other device or module in
communication with the apparatus. In this regard, the communication interface 54 may include,
for example, an antenna (or antennas) and supporting hardware and/or software for enabling
communications with a wireless communication network. In fixed environments, the
communication interface 54 may alternatively or also support wired communication. As such, the

35  comumunication interface 54 may include a communication modem and/or other
hardware/software for supporting communication via cable, digital subscriber line (DSL),

universal serial bus (USB), Ethernet, High-Definition Multimedia Interface (HDMI) or other
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other programmable apparatus to cause a series of operations to be performed on the computer or

35  other programmable apparatus to produce a computer-implemented process such that the
instructions which execute on the computer or other programmable apparatus provide steps for

implementing the functions specified in the flowchart block(s).
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conpri si ngbove. In this regajdegesprding e HrexeriatAnbefimsnt. W&?@Fm%lﬁ\%%é’ﬁff%mf% st

radi o accggsaddas b 98y mANRAcRdS @GRANME, 3 Lo AR RESSMAREMB 886N of the
defining an identity val ue for source identification associated with the

first radidsniélydefdnsr erdbnprorestsy>By utilizing a source i-dentification format
assochat ed W t Ay tddhifdatdoRs il RS 8260 BENGH IRGY ven@BiEh set forth herein will come

to mind to one skilled in the art to which these inventions pertain having the benefit of the

teachings presented in the foregoing descriptions and the associated drawings. Therefore, it is to
be understood that the inventions are not to be limited to the specific embodiments disclosed and
that modifications and other embodiments are intended to be included within the scope of the

30  appended claims. Moreover, although the foregoing descriptions and the associated drawings
describe exemplary embodiments in the context of certain exemplary combinations of elements
and/or functions, it should be appreciated that different combinations of elements and/or functions
may be provided by alternative embodiments without departing from the scope of the appended
claims. In this regard, for example, different combinations of elements and/or functions than

35  those explicitly described above are also contemplated as may be set forth in some of the
appended claims. Although specific terms are employed herein, they are used in a generic and

descriptive sense only and not for purposes of limitation.



providing the defined identity value to a network device associated with a

target of ndover. 2. The nethod of claim r el ef i ni ng
t he idenﬂngsvég2§9for source identification conprises %FFﬁF%PﬁQ%é ervi ng
Area ldentity (SAl) format. 153. The nmethod of claim2, wherein defining the

identity ¥gE¥%§Lé@ﬁ§§g§¥identification conprises utilizing the SAl format
to define Fification in a predefined manner. 4. The
met hod of claim 2, wherein defining the identity value for source

20i dentificatipn co i.ses utilizing the SAl format to define the source
identificationPin a%g%ﬁggﬁ?%ﬁn%%?ected manner . 5. The net hod of
claim1, wher eiereides amindigationef hahdnter batweeal afestiratio siwess ¢eshnalegytand  seeenpdn
conprises fini ource identification as a val ue based on an
identific%ﬁﬁgﬁg g%lh}]g@g}gssociated with a nobility nmanagenent el ement.

6. The met hod &finmigan idebtity whige €oir sowlefidentifieptioh esseaaiedwith de first fadoactash based
on the id i fi .an. val | ot Db d: [ d ey gepent el ement
further i%@ﬁ%%%gg%g@&r}lE#ﬁﬁgﬁgﬁgk?%ﬁggﬁ%ﬁ a le%g?@{o? the identification
val ue asswdinatogt aniit h the nobility managenment 30el ement toa |l ength of the
source identif f)r?@hfng Bhe defined jdehtity e T84 R@HoRlae il Woihed W GhBeidf eni NG the
identity value for Source i1dentification conprises utilizing a nobile

swi t cHl nghaséeteer to nodify a Serving Area ldentity (SAT) format value to a
Cell Gobal ldentification (CA) value. WD 2010/ 092449PCT/ 1B2010/ 000233

8. A conputerdfrogran1product gonpris[ng at | east one conputer-readabl e
storage nmedi un¥-havi Fep Behpstiafelintethramidingiedht dmisbdeder P6Rs st or ed
therein, fd@ﬁif_ﬁ?c[gﬁl&)ﬁ?ﬁ% BEIHR Rrih QYA MANY S ROFS@NS conpri sing:

program code instructions for receiving an i ndication of handover between a
first radio 5access technol ogy and a second radio access technol ogy;
progrggn code i fstr ughd Q&Bod FclaE Rl Wheibn aTinifEaRd iabntity Mol Qhrcgour ce
identification associated he first radi o access technol o

‘ ated W th t S T | ogy by
uti|i zi ngidgntdisgiaseompates rilizang thepAkopmamfo dediae te seuses idimiHcaiiop %reﬁ?eél&%
access teghfelogy; and program code instructions for providing
the defined identity value to a network device l1l0associated with a target
of the handover.

4. The method of claim 2, wherein defining the identity value for source

20  identification comprises utilizing the SAI format to define the source identification in an operator

selected manner.

5. The method of claim 1, wherein defining the identity value for source
identification comprises defining the source identification as a value based on an identification

25  value associated with a mobility management element.

6. The method of claim 6, wherein defining the source identification based on the
identification value associated with the mobility management element further includes backfilling
bits to match a length of the identification value associated with the mobility management

30 element to a length of the source identification.

7. The method of claim 1, wherein defining the identity value for source
identification comprises utilizing a mobile switching center to modify a Serving Area Identity
(SAI) format value to a Cell Global Identification (CGI) value.
35



9. The conputer program product of claim8, wherein program code
instructions for defining the identity value for source identification

i ncl ude iwetnwoweans for utilizing a Serving Area |dent PCY/I85A0H00REX mat . 15
10. The conputer program product of claim9, wherein program code
instructions for defini ngz the identity value for source identification

i ncl ude i nstrutti ond CPHPUEHIIeSan prgdychEPERISINE 3t east onerogwRiehEeadatls sutiece

i dent i f i caddudhdvingoRipedebict@thidBoaeMm codokiohd Stofed MRS thdtoRgh®@M pr oduct of
claim?9, V\he‘%’ng rgr ogram code instructions for defining the identity val ue

for sour ¢&9 §TRUBLPISTPOFIORE CRIPIISAS r uct i ons for utilizing the SAT format
to define the medh@codededttutiidns &rirBiving aR thdRRESPIFDan®os@eiveen MERNRHI0 12. The

conputer program product of claim8§, erei n program code instructions for
25def Pni %@%@fﬂ&&%@ﬂ%@@& 1B (e l9%ent i fi cati on i ncl ude

instructions fpsgra@lodd ingrutlivs S@UEfatngd Maddnkity ke iféio@se Rlemlchionbased on an
identificatiop.val ssociated with a nobj.l.ity managengnt. element. 13. The
conput er aﬁ?"S‘ﬁEﬁPﬁ%‘#@%‘ﬁ‘&ra‘%P a@F%fit%i‘g?gy\WéWbFlﬂg %F%@‘iﬁé nrrgﬁf‘élo? PRt et i ons

30f or  defassuciagd tWith ashivd @@ioiackerd tedhnclagy; @id based on the identification value
associated with the bilit nagenent el ement, further include, .

i nstructions fIOPEHRER e’llﬁt'i'uﬁ%mg??Qg}viﬁllr}gélf%‘%?%ﬁe&élﬂﬁghv%qet?ﬁé‘etiwﬂg?ﬂeiv’lciacat i on
val udOas seociated dvithiattivgétloé thatbidovdry managenment el ement to a | ength of the
source identification. WD 2010/092449PCT/ 1B2010/ 000233 14. An

apparatus conprising at |east one processor and at |east one nenory
i ncl udi ng conput er Treegmamnegoogam poduabf ¢ldass, whaeinpesgin catednddeaionofput er

program ¢ nf. | ed t with.the processor, cause. the. apparatus to at
eaat - per Phfng AL Sfub for el iafe e RORTRISE i PR Tk M BRI &
first radirea HewepSAkdmal ogy and a second 5radi o access technol ogy;

defi riisng an identity value for source identification associated with the

firstradi o access technology by utilizing a source identification fornmat
associ ated w tlf. a tTiercdmpateli ppograra esdudt efdinial I gyherempdogram code instrugriony fadi ng

the defined .identity value to a .network deyi.ce associated. wth t arget of
t he 10handeg 'ef ﬁle identity V%Ig? ?Gfﬁ%urgep‘g?ﬂ&lﬁgad’é’n g’fcyu(‘:if’ ﬂsﬁ’f@ ns @Hétﬂgfnﬁ tlEer@umam)r y and
conput er fpmegtoakficodie satre idawificaion dh fradefinéd harthbye processor, cause the
apparatus to utilize a Serving Area Identity (SAl) format. 15

20 11. The computer program product of claim 9, wherein program code instructions for

defining the identity value for source identification include instructions for utilizing the SAI

format to define the source identification in an operator selected manner.

12. The computer program product of claim 8, wherein program code instructions for
25  defining the identity value for source identification include instructions for defining the source
identification as a value based on an identification value associated with a mobility management

element.

13. The computer program product of claim 12, wherein program code instructions
30  for defining the source identification based on the identification value associated with the
mobility management element further include instructions for backfilling bits to match a length of
the identification value associated with the mobility management element to a length of the source

identification.

35



16. The apparatus of claim 15, wherein the nenory and conputer program code
are configured to, with the processor, cause the apparatus to utilize the
SAl for ne¥WOt2810¥2448e t he source identification in a pre&eT{IBAAV/AMAHer .

2017. The apparatus of claim 15, wherein the nenory and conputer program
code are configured to, wth the processor, cause the apparatus to utilize
t he SAT format 14.0 daéhiapgardtisecosprisiagatilebeinine pracadsorand atleanompenaipr sel ect ed
manner. cgd o6 ARRAL Blusn ol LAl m Ao WASLEl Doble, JERY and

conput er  EBGFETRRNE PR EWESHPT FUFEPE gemiRnt RS OpPEELIEEFT ek s e t he
appar at us cénfigohefl ko eith ke psa@assos cavdetht bfjacaatsiton lest @rfeah:ue based on an

I dentification_val ue_associ at i th nmobi Li mna nt, el enent .

19. The appar al g "of a%?@%ﬁ?"fﬁgw\ggyeerib%%eﬁnea %%Er%crh?, a%cﬁ%’etg%ﬁ%a%yearn 6 rsgcé)rn %m code
are conf i cudicedcdsotechwiotogy;t he processor, cause the apparatus to utilize

b .aCkf 11 bi t_S El%inrirxlata%hllde%titl &a te?or%gurBeQ%iQn%ﬁic ql%pltai s]%)éig a& Iwcm thYaEHrsl{?a 1oséscgé:sis at ed
with the m)blll?y r%anage nt elfenen oa?engf of 'he "Sour ¢&

i dent i fi ctechmingy by utilizing a @0rce idestifépiicr fatmr agbcigbdwith 4 thirdwiake &icesst he nmenory
and conputef, pr ?%am code are configured to, with the processor, cause the
apparatus to utt1i'ze a robile switchi ng center to 35nodify a Serving Area
| dentity (SAT) pfogidingtthevdsfines itlentisy \@hielto Ghesyalk dedienassddiatet withn @& of theal ue.

10  handover.

15. The apparatus of claim 14, wherein the memory and computer program code are

configured to, with the processor, cause the apparatus to utilize a Serving Area Identity (SAI)

format.
15
16. The apparatus of claim 15, wherein the memory and computer program code are
configured to, with the processor, cause the apparatus to utilize the SAI format to define the
source identification in a predefined manner.
20 17. The apparatus of claim 15, wherein the memory and computer program code are

configured to, with the processor, cause the apparatus to utilize the SAI format to define the

source identification in an operator selected manner.

18. The apparatus of claim 14, wherein the memory and computer program code are
25  configured to, with the processor, cause the apparatus to define the source identification as a value

based on an identification value associated with a mobility management element.

19. The apparatus of claim 18, wherein the memory and computer program code are
configured to, with the processor, cause the apparatus to utilize backfill bits to match a length of
30  the identification value associated with the mobility management element to a length of the source

identification.

20. The apparatus of claim 14, wherein the memory and computer program code are
configured to, with the processor, cause the apparatus to utilize a mobile switching center to

35  modify a Serving Area Identity (SAI) format value to a Cell Global Identification (CGI) value.



