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FLEXI BLE DOMLOADI NG OF SOFTWARE BACKGROUND
The present invention relates to a systemand nethod 5 for downl oading
software files from one node in a comuni cati ons systemto one or
nor e ot her gnoglesssand nore particularly, to a system apersisisds f Or
downl oadi ng software files froma base station controller into base
transcei ver stations in a cellular teleconmunication 10 system

The principles of operation of a nobile conmuni cat i ons
system such as a cellul ar tel ephone system are well known.
Essentially, the systemis divided.,into a | and-based systemand a radio
system 15 Mbile subscribers communi &at e mnth any one of a number of

base transceiver statio E) &f interface. The
BTSs are geographically |str| uted so t at as a nDblle subscri ber
roanms, he or she will be Wi thin the service area of at |east one of the

BTSs in the 20 system I f, vxhennac:akbm in progress, the nobile
subscri ber rmvesg%té[ Hg_fe ﬁ?gf" o% %Sl'a@lpsdt%-rg gﬁ]gtéﬁt&?d net range of

a nei ghboring BT e hone eassign the
mobi | e @bsmmeld%miﬂg ﬁ‘éf"g‘mﬁﬁl 1 q§TSfI'°F“n oxe pﬂ%essinceﬂ | ed

"handof f. " Zomdiiiraations £Fstéh ltdendodbt méte diHer@ hodkk, OARG 'maseCt S
particularly, to a system and method for downloading
software files from a base station controller into base
transceiver stations in a cellular telecommunication

10 system.

The principles of operation of a mobile
communications system, such as a cellular telephone
system, are well known. Essentially, the system is
divided into a land-based system and a radio systenm.

15 Mobile subscribers communicate with any one of a number of
base transceiver stations (BTSs) by means of the radio
interface. The BTSs are geographically distributed so
that as a mobile subscriber roams, he or she will be
within the service area of at least one of the BTSs in the

20 systen. If, when a call is in progress, the mobile
subscriber moves out of range of its assigned BTS and into
the range of a neighboring BTS, the cellular telephone
system will reassign the mobile subscriber to the
neighboring BTS, in a process called “handoff."

25 Management of call handoff, as well as all other aspects
of call initiation and termination, are handled by various
components of the land-based system. The land-based
system is also responsible for the routing of calls
between mobile subscribers, and for interfacing calls to

30 the public switched telephone network (PSTN).

The many functions of the land-based system are not
performed by a single hardware unit, but are instead
distributed among a number of components, which are
coupled together in a communications network. These

35 components include the above-described BTSs, which provide
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2 © the radio link between the | and-basgd system and t he nobi | e
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control l er (BSCrnbory£84Y rthkﬂ@oét%ew Uhe lanhelﬁﬂﬁe§$%ry%ttbﬁ” #Ha agngany

as one hundred or nore BTSs Swtchin ot

functions are p®P Sﬁ-ﬁeﬂubs"r’cﬁﬁrzf ‘mSBe| %‘8‘% ‘P?ﬁﬁ‘h&yé ’?'33(!\%6 B’H&ilupg
coupled to the a baBeCstatiomecontxtodber (BSC) foRefemtxolllingyvthe Righ-1(a),

a network typicgllyy OPFQQEE%nﬁf ?Smlgg 4s one lhl:%é%‘gd( la;:ng,gi-gr hjffsé

referred to 10 “genera erence numnera

need not be5i defwitshipg, o‘F%na £L AR (JhheTa P?"W‘P?s are l?@rSPrVQﬁ ous
generations, typgsa ﬂaﬂilersmmhn; Tenter t(usc) that ehe dmplied) tadehe

and/ or system eyeaas Eﬂnﬁhw Lysggﬁ(v.er

Referring now to FIG. 1(a), a network typically
contains BTSs 103-1, ..., 103-n {(henceforth referred to
10 generally by the reference numeral 103). The BTSs 103
need not be identical to one another, and typically will
be of various generations, types, and variants as a result
of repeated upgrades and/or system expansions with newer
and improved units of equipment. Expansions may involve
15 the addition of whole new BTSs 103 or new parts, such as
transceivers. Upgrades may mean replacement of parts,

such as transceivers or timing units.
As illustrated in FIG. 1(a), a BTS 103 typically
consists of several functional subunits 113-1-1, ..., 113~
20 i-m, ..., 113-n~1, ..., 113-n-m, (henceforth referred to
generally by reference numeral 113) such as one or more
transceivers (TRXs) and a transceiver group manager for
performing functions that are common to the BTS 103 as a
whole, the so-called Base Station Central Functions
25 ("BCF"). Normally, each of the subunits 113 is controlled
by its own computer 117 having its own memory. The
subunits 113 on a highest level, such as those mentioned,
each have a signaling path 115-1-~1, ..., 115=1-m, ...,
115-n-1, ..., 115-n-m, (henceforth referred to generally by
30 reference numeral 115) by which they are directly
controllable by a BSC 101. The signaling path 115 may
consist of a dedicated pulse code modulation (PCM) time
slot. Alternatively, the signalling path 115 may be
‘implemented as an Open Systems Interconnect (OSI) layer 2
35 data link using a PCM time slot (for use as a physical
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between the BSC 101 and the subunit 113. Apart from using
the signalling path 115 for subunit control, it is alsoc

10 used to carry signaling between the BSC 101 and the mobile
stations (not shown), which are coupled to the BTS 103 via
radio channels.

In a system as described above, the BTSs 103, and
their constituent subunits 113, are typically controlled

15 by software ("SW") 119 that is downloaded from the BSC
101. A software download might have to be performed, for
example, upon startup of the system. Other events might
also reguire a software download operation. For example,
new BTSs 103 as well as new parts in a BTS 103 may require

20 new application SW 119 that is different from that which
was previously running in the BTS 103. This new SW 119
would have to be downloaded to the new or modified BTS 103
from the BSC 101. Furthermore, even when none of the
hardware ("HW") in the system has changed, the entire

25 network, or parts of it, is also occasiocnally updated with
new (upgraded) application SwWw 119. In all of these
different situations requiring a SW download (e.g., upon
startup, HW unit replacement, and pure SW update),
different versions of the SW 119 may have to be downloaded

30 into different ones of the BTSs 103.

Upgrading the system typically involves replacing or
modifying some of the subunits 113, while leaving others
unchanged. As a result, the SW 119 that needs to be
loaded into one BTS 103 may differ from the SW 119

35 associated with another BTS 103.
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performs the BCF function. Further transport of the SW

119 to the appropriate ones of the remaining subunits 113~

15 x-y (y>1) within the BTS 103-x is then carried by an

internal communication network 123-x. Such a

communication network 123-x may have various limitations

so that it is a matter of design choice how to distribute

the software subfiles from the BSC 101. The optimal

20 choice may depend on the type and variant of the BTS 103,

and may even change when a new, upgraded SW release is
introduced.

These prior art software download techniques suffer

from a number of disadvantages. Considering, for the

25 moment, the method illustrated in FIG. 1(b), in which the

BSC 101 sends the SW package 121 to a BTS 103 via a single

signalling path 115, the BSC 101 must keep track of which

BTSs are to be loaded with which SW package 121. To

handle updating, there must be one new version of the SW

30 package 121 for each variant of BTS 103, even if only one

subunit 113 accounts for the variation. Furthermore, the

whole SW package 121 in proper variant is wholly

transported on all possible signalling paths 115. As

there are many subunits 113 and applications that can

35 require updated SW more or less independently, the number
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keeping track of which package 121 goes to which subunit
113. Each subunit 113 in the network would have to have
its version level recorded in the BSC 101 which, taking
account of its variant, would provide the intended

15 upgrade. Dependencies between versions for different
subunits 113 must also be kept track of, either manually
or by a version handling subsystem in the BSC 101, or in
another aspect of the prior art, in an operations support
system (0SS). In view of the great volume of this kind of

20 information, it follows that the manual data input that
is, of necessity, required at some point creates a source
of potential errors. '

SUMMARY
25 It is therefore an object of the present invention to
provide an apparatus and method for distributing SW from
a BSC to one or more BTSs that reduces the amount of BTS
program code data that must be stored in the BSC.
It is another object of the present invention to
30 provide a SW download technique that reduces the amount of
BTS program code data to be transported to a BTS, by
transporting to the BTS only such parts of it that are
strictly needed. This includes, but is not restrictead to,
the situation where some of the SW is already stored in
35 BTS memory.
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must al so be kepf;dyfekdivo Ghthee BRBUSK! ¥nd where the updates must be
adapted to BTS type and/or variant. It is further an
object to provide such a technique in an environment where
10 types/variants as well as SW file versions are
proliferating.

It is yet another object of the present invention to
provide a SW download technigue that eliminates the risk
of human errors in providing the information that controls

15 which SW goes to which BTS and to which BTS subunit, and
also controls which signaling path will be used for this
download. It is a further object to eliminate the risk,
in such a system, of downloading incompatible SW subfiles.

In accordance with one aspect of the invention, the

20 foregoing and other objects are achieved in a networked
system comprising a first node coupled to a second node,
vhich may, for example, be a BSC coupled to a BTS in a
cellular telecommunications system. The inventive method
and apparatus supply one or more wanted software files to

25 the second node in the following manner. In the first
node, a menu is retrieved that comprises a 1list of
software file identifiers, wherein each software file
identifier identifies a corresponding one of a plurality
of software files. Then, the 1list of software file

30 identifiers is sent from the first node to the second
node. In the second node, each of the software file
identifiers is examined. A response is formed that
comprises, for each of the software file identifiers, an
indication of whether the corresponding one of the

35 plurality of software files is alternatively wanted, or
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updat i n@ di e they 1oaded. In the event that the first node recei ves
an indication that the software file is already loaded,
further processing may be performed to determine whether
that software file should be downloaded to the second
node, notwithstanding the indication that the software is
10 already loaded (i.e., to determine whether downloading of
that software file should be “"forced" on the second node).

The response is then sent from the second node to the
first node, where it is examined. The first node then
retrieves those ones of the plurality of software files

15 that correspond to the software file identifiers that were
indicated as wanted by the second node. In accordance
with one aspect of the invention, when the first node is
a BSC in a cellular telecommunications network, the wanted
software files are retrieved from a storage means located

20 at the BSC. In an alternative embodiment, the BSC
requests the wanted software files from an O05S, which
stores them locally. After retrieving them from its local
storage means, the 0SS then sends the wanted software
files to the BSC.

25 After retrieving the wanted software files, the first
node sends them to the second node.

In another aspect of the invention, the step of
sending the 1list of software file identifiers to the
second node comprises, at the first node, sending the

30 software file identifiers to the second node one at a
time, and awaiting a response to each query before sending
the next software file identifier.

In yet another aspect of the invention, the steps of
offering a menu (i.e., the software file identifiers) to

35 the second node, receiving a response at the first node,
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software files is alther okjecssyandnadwantages of the invention will be
understood by reading the following detailed description
in conjunction with the drawings in which:

FIGS. 1{(a) and 1(b) are block diagrams of the

15 pertinent components in cellular telecommunications
systems for downloading software in accordance with prior
art techniques;

FIG. 2 illustrates those components in a cellular
communications system, including software packages, in

20 accordance with the present invention;

FIG. 3 is a high level flow chart of the download
operations that take place in a base station controller in
accordance with the present invention;

FIGS. 4(a) and 4(b) depict a more detailed flow chart

25 of first phase download operations that are performed in
a base station controller in accordance with the present
invention;

FIGS. 5(a) and 5(b) depict a more detailed flow chart
of second phase download operations that are performed in

30 a base station controller in accordance with the present
invention;

FIG. 6 is a flow chart depicting the download
operations that are performed in a base transceiver
station by a subunit that is in the booting state, in

35 accordance with the present invention;
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DETAILED DESCRIPTION

The various features of the invention will now be
15 described with respect to the figures, in which like parts
are identified with the same reference characters.
Although the invention will be described with respect to
its application in a cellular communications system, it is
not restricted to such use. Rather, the described

20 embodiment is shown for illustrative purposes only.

FIG. 2 illustrates those components in a cellular
communications system that are pertinent to the present
invention. As shown in the figure, a BSC 201 is connected
to a number, n, of BTSs 203-1, ..., 203-n (henceforth

25 referred to generally by reference numeral 203). Each one
of the BTSs 203 includes a number of subunits: in BTS 203-
1 are the subunits 213-1i-1, 213-1-2, ..., 213-1-m,; in BTS
203-n are the subunits 213-n~l, 213-n-2, ..., 213-n-m,. In
general, the number of subunits 213-x in a given BTS 203-x
30 is independent of the number of subunits in any other BTS,
and is therefore expressed as the value m,.. The subunits
will be referred to generally by reference numeral 213,
but this is not intended to imply that each of the
subunits performs the same function. Each of the subunits
35 213 includes a processor 217-X~y (1 £ x £ n; 1 £y < m)
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phase,

t he second node can request that a nore

program be downl oaded and started. 5 Then, during the second phase of

downl oadi ng,
second node

fromthe first
The objects an

reading the foRF&MioRsty: mentioped,  Fiei 81

the nore conplicated booiétrap programrunning in the
makes t he deci sions about “what further subfiles to accept

€a méfbry for storimi BF SESHFbsaRN 29 -4, DRAWINGS

advant ages ‘of .t he |nvent|og nder st ood b
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software i n accordance wt rior art techni ques,
e of a different class from one another. The program

code to be loaded into any given subunit 213 must be that
which is intended for the subunit’s class. For example,
subunit 213-1-1 may be of class "Base station Central
Functions" (BCF), while subunits 213-1-2, ..., 213~1-m, may
be of class "transceiver" (TRX). Subunits 213 of the same
class in different BTSs 203 are not necessarily identical
in their construction, so that downloaded SW 219 must also
correspond to subunit type and variant. Different SW
versions for identically constructed subunits may exist,
endowing the subunits with different functionality.
Typically, higher B8W version 1levels provide more
functionality. A SW version level in one subunit 213 may'
or may not be compatible with SW versions in other
subunits in the same BTS 203. This applies both to SW for
the same class and to SW for different classes. There may
further exist sub-versions of a version providing
equivalent functionality for a class but with different
properties, so that choice of sub-version is an option for
an operator of a BSC 201 or 0SS 233, or for an OSS
optimization program. The subunits 213 of a BTS 203 may
be interconnected by a bus or bus system 214 so that they
may communicate with one another in some more or less
limited way. In certain BTSs 203 this bus 214 may be used
for the purpose of transferring downloaded SW from one
subunit to another. However, this capability may not
exist in other BTSs 203. |

In accordance with one aspect of the invention, each
of the subunits 213 operates in one of at least two
states: booting state 801, and started state 803. FIG. 8
is a state transition diagram that shows how the various



FIG 2 illustrates those conponents in a cellular conmmuni cati ons
system including software packages, in 20 accordance with the present

i nventi on; FIG 3 is a high level flowchart of the downl oad
operations that take place in a base station controller in accordance
with the pr venti on; FIGS. 4(a) and 4(b) | re
det-ail ed f|‘%@%§/ﬁ%’?f of first phase downl oad operations t ’g'?;%‘rﬁém
performed in a base station controller in accordance with the present
i nventi on; FIGS. 5(a) and 5(b) depict a nore detailed flow chart
of "second phase downl oad operations that are perfornmed in 30 a base
station controller in accordance with the present I nventi on;

FIG 6 is a flow chart depicting the do¥hl oad operations that are
performed in unjet .S .:,.0 the
booti ng stat ggeggéggﬁggg%%&dl\a&g{cdehvﬁlows%#é‘ggetg%ntas ?%#eg’? %?aé“b‘ﬁut WO
96/ 24231 213. PCT/ SE96/ 00104

? hat ]'c: |G Inlthd %*“P{*W leniteiditlent] the ﬂsunhboadis diﬁliﬂl% i ons
at are perfaor | i 0 . e A
- b ggng@gg;ga ?ﬁ 836n ' 6F e, g\ﬁ;unitths ts% y gggt #o’ﬂ"

in the start accordance € pr gerit” *i"n
FIG 8 5 a».5taEB=-nthnsktion 23d-0gmambyf oneange of corresponding

signaling paths 215~1-1, ..., 215-1-m, ..., 215-n-1, ...,
215-n-m,. A signaling path 215 may be a Layer 1 (i.e.,
physical) connection, such as a PCM time slot with or
without further multiplexing. Alternatively, a signaling
10 path 215 may consist of an OSY Layer 2 data link on the
physical connection. As is well known in the art, several
Layer 2 data links may be carried on the same physical
connection. The particular implementation of the
signaling path 215 is not relevant to the invention, and
15 is therefore neither described here in greater detail, nor
shown in FIG. 2. The particular choice of a protocol for
use in realizing layer 2 and the data link is also not
relevant to the invention, which is applicable to any
protocol or arrangement that allows logically independent
20 signaling paths between the BSC 201 and each subunit 213
of each BTS 203. Examples of well-known data link layers
are: LAPD in ETS 300 125 -~ "Integrated Services Digital
Network (ISDN); User-Network Interface Data Link Layer
Specification Application of CCITT Recommendations
25 Q.920/1.440 and Q.921/I.441; LAPB in CCITT X.25, or the
Layer 2 presented in Signaling System #7. Logically, by
combining Layer 1 selection (switching) and Layer 2
addressing in the signalling paths 215, all subunits 213
are connected directly and equally to the BSC 201 in a
30 star configuration. The present invention is not limited
to this arrangement, however, but instead covers any
schemes where the BSC 201 controls exactly which subunit
213 to communicate with (and, of course, which BTS 203
that subunit 213 sits in).
35 In accordance with the present invention, the BSC 201



"booting" and "started" states of a base transceiver station subunit,
I n accordance with the present invention; and FIGS. 9(a) and
9(b) illustrate the conponents of a 10 sof tware package for use in
accordance with the present i nventi on.

DETAI LED DESCRiwg ééidib3a The various features of the i nsetdhoids !
now be 15 described with respect to the figures, in which |ike parts

are identified with the same reference characters. Al t hough the
invention will be described with respect to its application in a

cel lul ar communi cations system it is not restricted to such use.

Rat her, the described 20 enbodi nent is own for illustrative purposes
only. FIG 2 illustrates those c onents in a cellular

communi cat i ons shAd ng%r%é‘ré@%' 880intd vith BRESERAL1on ddNANYIRR. Ao

shown in the fi I S _connect.ed

203-1, ..., 203%\‘%&%1‘%‘%’%‘@5 %M@d%"g’éﬁmﬁﬁﬂ dtpe eachn 8TS

nuneral 203). Eam.onalso, inf advendd Seitheri theuBss 200U thedfossibgni t s:

in BTS 203- Z:ﬁ'&ﬁ §HEH”'£1§1 ?ét%rkzsl t?é?’s'}sst ‘}i%"{‘ﬁ‘]‘fﬁ 2 ;]} %E,F_-]n In

BTS 203-n are subunits
general , thé nukh& %qs%@&?m presymably jone g@%@’é‘ﬂ@%& 293 forseach
|ndependent of tHotallybeaiffersnhugeheraticmyoHiswEs RHES, and/orafid)rl ®ach

t herefore expr eSas ‘?-g:faa%th@%r\@' H§¥g{€érﬂTs % subunits will be referred

to generally by reterence nuner ut this is not intended to
imply that each of tff&e BTS §Hb&?‘ﬁ”f%9$@(2flomtt Ag weed inrkhe exempdekyof

the subunits 35 embdiinient! ddeslbuptratatdn Jréatey 4dtdelrin ricy. b(a) 1

Lerr] y [erfd Ma5ld Wb). as can be seen in FIG. 9(a), the BTS sW package

221 consists of -a number of subfiles including a header

file 911 and one or more other subfiles 921-1, ..., 921-k,

which are the subprograms to be downloaded to one or more

of the subunits 213. Each of the subfiles 921-1, ...,

15 921-k is identified by a file revision number ("FR"). For

example in FIG. 9(a), the first subfile containing a

subprogram is identified as FR,, and the last subfile is

identified as FR,.

Like most software, the BTS subfiles are updated

20 ' regularly, sometimes to account for changes to the

hardware features, and sometimes to introduce purely

software-dependent improvements. Such changes, which

result in a new "version" of the software, may mean

changes to one or more subfiles out of all of those

25 subfiles that are intended to work together. Also, a

change in the number of subfiles that are packaged

together can also represent a new version level. In order

to keep track of these various versions, the file revision

number also includes a version number. 1In one possible

30 usage of this number, it is updated not only in changed

subfiles, but also in unchanged subfiles that are packaged

together with the changed subfile. This allows all

subfiles that correspond to a particular BTS type and
variant to have the same version number.

35 Further in accordance with the present invention, the
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10 and a nenory for storing a subprogram?219-x-y As . -previously .
nmentioned, the subunits 213-x within the sane BTS 203-x have, in

general , whol | y different functions and construction from one anot her,
and are th%‘sf%g?%ai dto5 be of adifferent class from gppsisiblt@’- The
program b be | oaded into any given subunit 213 nust be that

which is intended for the subunit's class. For exanple, subunit 213-1-1
may be of class "Base station Central Functions” (BCF), while subunits
213-1-2, ..., 213-1-nferr] may 10 be of class "transceiver" (TRX).

Subunits 213 of the sane class in gltfferent BTSs 203 are not

necessarily identi cal in their const}ucti on, so that downl oaded SW 219

ver sions for constructed subunits may exi st
subunits wi ©f ahlf@%rfé'm tilenrevisdont jdenti f#?ﬁo%lﬂ'sﬁ' hi-ghe®3&WKver si on

| evel s provi gg %&Qespon&aﬂeélamabl tue Ai3¥ vevisdonl ausbeis eBethebunit

213 may conpat ppl e

subunits in FHBrtmi %"I‘g 3"’Th9§ )é 'Préas%\%o‘f %%ﬂéﬁ#%r%ggcﬁgesane

cl ass an8 t 028w f ¢see fFEGent96bhlsses Eqimareoﬁmythe tile t mevisdenst
sub-versi onsjaghtifie¥8’ 93A%1,Pr Qvi ¢i nepa-x, @qwahyntaidmeiﬁiq&&hyty for a

cl ass but w ert.i.es, so th choi ce. of SY rsion is
an option fo&gen{lfgﬁsop%raﬁ?}?ﬁ&f 9?%6 247 ofués 3338, tﬂfr a*F’GSS 25
opti ni zat i oncprogspendifige ﬁlllsurﬂals be3 lgcatediisands rmgd usinge the

i nt erconnecteﬁahhﬁhgs ﬁ1ebust6¥§§ems&&eﬁo ihapgcheyo1, orMain CaWMUNi cate
w th one anot I

this bud 2143%}?1'8@‘: Orreae“ng“&‘ﬁﬂt e‘?é"&?rp‘&l%’:?rgé‘%%?‘ra E?e#‘w? a:NII:]ll gggdzg\?}v
fromone 30 subulint accordanterwith Honevembodinent apfatid tinvemt oo,
exist in othgnh Blgsa?BRoceeds in the following manner, which is also
| depicted in the flow charts of FIGS. 3 through 7. 1In
possible other embodiments, parts or all of the steps to
15 be described here as being performed in the BSC 201 can
alternatively be performed by the 0SS 233, which would
perform signaling to a BTS 203 through the BSC 201.
Referring now to FIG. 3, download is initiated (step
301) by one of a number of possible events. Such events
20 include, but are not limited to:
. The issuance of a command from a BSC
operator, requesting that a download operation
be targeted at a single BTS 203-x;

mist also . ggre Pﬁ‘%{fcﬁﬁmﬁl s Lyﬂgnangsaarm contAiseheR B W e

. The 4issuance of a command from a BSC
25 operator, requesting that a download
operation be targeted at a select group of
BTSs 203;
. The issuance of a command from a BSC
operator, requesting that a download
30 operation be  targeted at all BTSs 203
connected to the BSC 201;
. The issuance of a command from an OSS

operator, reguesting that a download
operation be targeted at a single BTS 203-
35 b 44



I n accordance with one aspect of the invention, each of the subunits

213 operates in one of at l|least two states: booting state 801, and
started state 803. FIG 8 35 is a state transition diagramthat shows how
t he various WD 96/ 24231
gCT/ SE96/ 0010&09642*231 _ 11 OpRrRkdshofos

escri bed bel ow™aftect the state of the subunit 213. In the
exenpl ary enbodi nent, the BSC 201 is directly connected to each of the
subunits 213-1-1, ..., 213-1-nferr], 5 ..., 213-n-1, ... , 213-n-nferr]
by means of corresponding signaling paths 215-1-1, ..., 215-1-nferr],

., 215-n-1, ..., 215-n-nferr]. A siﬁnal i ng path 215 may be a Layer 1

(i.e., physi cal ) connection, such as“a PCMtine slot with or

wi thout further nultipleXing.p ;gﬁgﬁaﬁgﬁl Yof 2aSi Ediahd omPa) 838 Nay
I N e As Is

consi st of an OSI Layer 2 data on t physi cal connecti on.

wel | known in the art, sever$P9r3t°5ayerr°8‘!?oﬁtai’?¥nk§h%y Be AowWnlegdon the
sane physi cal connect i on.operatiion per tacgeted atpa essldctt igroupobf t he
signaling path 215 is not rel sagnzé;:q the invention, and 15 is therefore
nei ther described here in greater “dét’ail, nor shown in FIG 2. The
particul ar 5choi ce of a ptotocHhe f dgsuance  Qf | f @Bt g IXgherary 988§ t he

data link is al so not I chpertion,0 tieguentairig onthabi CA | Aowdlbaaabl e
to any protocol or arr angpeerggiogpagealémeéggi QﬁJ I Xﬂ”d@f?&‘d‘i%
connected to the BSC 201;
. Recelpt, by the BSC 201, of a report from
10 a BTS 203 indicating that a previous fault
has disappeared (download initiation may be
performed automatically by the BSC 201 upon
receipt of such report);

. Detection, by the BSC 201, of signs of

15 certain BTS malfunctions, such as the lack
of a response to certain commands.

For each BTS 203~x (1 £ x < n) that is to be the
potential recipient of one or more subprograms 921-1, ...,
g921-k, a corresponding header file 911 is located and read

20 into the BSC computer memory (step 303). Next, the first
subunit 213-x-i (i=1) that is associated with the BTS 203~
X is selected for processing. It can be seen that the
test at step 315 (“All subunits processed?") followed by
the execution of step 317 ("select a next subunit 213-x-~

25 (i+1) for processing") creates an execution loop, so that
steps 307 - 313 are executed once for each of the subunits
213-%x-1,..., 213-x~-m, in the BTS 203-x. During execution
of steps 307 - 313 for a given subunit 213-x-i (1 < i <
m,) , messages are exchanged with the subunit 213-x-i using

30 the corresponding signaling path 215-x-i. Although the
exemplary embodiment shows each of the subunits 213 being
handled one at a time in succession (by means of repeated
execution of steps 307 - 317), this is not a requirement
of the invention. Rather, it would be readily apparent to

35 one having ordinary skill in the art that the methods



20 signaling paths between the BSC 201 and each subunit 213 of each
BTS 203. Exanples of well-known data link layers  _are: LAPD.in ETS. 300
125 - "Integrated Services Digital Net work (I SDN); User - Network
Interface Data Link Layer Specification Application of CCTT
Recorrrrendat‘iv ' Q 920/1.440 and Q 921/1.441; LAPB in ‘%9%0&5 or

t he Layer presented in Signaling System #7 Logi cal l'y,

conbi ning Layer 1 selection (switching) and Layer 2 addre55| ng in the
signal ling paths 215, all subunits 213 are connected directly and
equally to the BSC 201 in a 30 star configuration. The present invention
Is not limted to this arrangenent, however, but instead covers any
schemes where the BSC 201 controls exactd y whi ch subunit 213 to

o5 % © HeklckBod pakec ULS, by RSROEAS €% 00nr, wilA' pRI B o'
WD 96/ 24231 subunits 213 concurrently. PCT/ SE96/ 00104

12 shoul d be preﬁﬁrﬁcb 'eEke 1aﬁ96ewnddmdﬁtqr&ahl d:@l@@iﬂ wa& _
whi ch SW pack SO, In

advance, eitf %thB B%%O @\gagggge)g{:nto E&Zh d

stores, She saswmﬁm@em@-mafm dmltw@mmorpr estlmalal )fimse: BTS SW

package 221 Bﬂassaf&f execﬁei&kl ydibhf eéxﬁmnﬁensiar-koﬂ Qfs BgPvéfd3anand/ or
for each % agturer's §
oppor unity ¢to use a res ent ‘bootstrap program (or,

alternatively, an executing application program that

emulates the bootstrap program) to select subfiles to be

10 downloaded and started. In accordance with the invention,

| the subfiles transferred during <this phase may,

themselves, be bootstrap programs that are capable of

performing a more complicated program load operation than

that of the resident bootstrap program. Therefore, the

15 first phase of execution is followed by a second phase, in

which each subunit 213-x-i is again given an opportunity

to select subfiles to be downloaded and started. However,

during the second phase, it is the program that was

downloaded and started during the first phase that makes

20 the decisions. O©Of course, the design need not stop at

only two phases, but can be extended to include as many

download phases as the designer sees fit for a particular
environment.

The two phases of the exemplary embodiment of

25 the invention will now be described. At step 307, the BSC

201 calls a procedure entitled "Boot Phase Query Menu In

Header File." This procedure (which is described in more

detail below with reference to FIGS. 4(a) and 4(b)) goes

through the header file 911, and determines, for each of

30 the listed file revision identifiers 931-1, ..., 931-k,

whether the corresponding one of the subfiles 921-1, ...,

921~k should be transmitted to the subunit 213-x-~i.

Execution at step 307 also ensures that the selected

subfiles are downloaded to the subunit 213-x-i. In

35 accordance with a preferred embodiment of the invention,



The BTS SW package 221 that is used in the exenplary enbodi nent is

illustrated in greater detail in FIGS. 9(a) 10 and 9(b). As can be seen
in FIG 9(a), the BTS SW package 221 consists of a nunber of subfiles
i ncludi ng a header file 911 and one or nore other subfiles 921-1,

921-k, whi ch are the subprograns to be downl oaded to on £IERb
of the subuni WO%RE Each of the subfiles 921-1, ..., 15 QZ?FE’E fo4

identified by a file revision nunber ("FR'). For exanple in FIG
9(a), the first subtile containing a subprogramis identified as
FRlerr], and the | ast subfile is identified as FR err]. Li ke
‘nost software, the BTS subfiles are updated 20 regularly, sonetinmes to
account for ~changes to the har dwax® features, and sonetimes to

i ntroduce purel sof t war e-.depen t Jd IRt s hagges,
whi ch resuPpbﬁflﬁ ne Vfﬁlcgcr%?’gn"gﬁ; thé%%“ware, d?r‘é?ll%e%ir}'gc Q%'anges
to one or nor eacgbhmplishedtbyRlErrnatingly auerying thel sabumit 243sxm4t ended

to \Qforkdt oget h%outhél 8@vf fle 921-Ghq10e Hn<t Ry, nafi@ethen corditiemalngt are
package together can a epreser ney. yer devel._ln order
to keep track SPPPHBge V2R ﬂzﬁﬁfsi on ?Jltﬁ'g fl % rsgi\}’?fglllc%n ﬂS ’tnniuntj)'g'r al so
i ncl udes asver diependenier .on | khendgrensivesl capgwersand oposAlkBlyiumtder it is

updat ed not OnhﬁghEmﬁﬂiaﬂ?d subfiles, but also in unchanged subfiles
that are package t gget ger #h th h d subfil Gie » ThItS |l ows al |
subfiles that correspond¥o® °B?;l$nt EupgieéT%%p«?%ﬁW& the "Bag ar#‘atsc? have
the sane versi Querynidenu 3in HeaderFuFikeY iprogeduréarmay wbeh execyfedsent
i nventi on, thewithout therevgégﬁéaﬂ%Shoading at all (i.e., the subunit
PCT/EPQG/%2}04213-x-i may refuse all of the offered subfiles 921), the
subunit 213-x-i does not necessarily have to be put into
the booting state 801 before execution of block 307. It
is advantageous to avoid having the subunit 213-x-i pass
into and out of starting state unnecessarily because state
15 transitions may trigger other, unrelated time-consuming
processes, such as those which are associated with
hardware test functions. Therefore, in the exemplary
embodiment, such state transitions have been minimized.
In the event that the subunit 213-x-i is in the started
20 state 803 at the time that step 307 begins execution, then
the “Boot Phase Query Menu in Header File" procedure will
cause the subunit 213-x-i to enter the booting state 801
if a subfile 921-j is actually selected for downloading.
After the processing at step 307 has been
25 completed, the BSC 201 uses the corresponding signalling
path 215-x-i to send a "Set to Started State" command to
the subunit 213-x-i. This causes the subunit 213-x-i to
leave the booting state 801, if it was in it, and to enter
the started state 803. Any subfiles 921-j that were
30 downloaded as a result of execution of step 307 will now

begin executing. In accordance with one aspect of the

invention, these downloaded subfiles 921-j may themselves

constitute a bootstrap program that will control which

subfiles 921-j will be downloaded during the next phase of
35 downloading: (described below).



13 header file 911 contains a nenu 930, that contains a li st of

all of the file revision identifiers 931-1, .... 931-k in .
correspondence with the file revision nunbers of the subfiles 921-1,

., 921-k contained in the BTS SWpackage 5 221 (see FIG 9(b)).
Each of the file revision identifiers 931-1, ..., obal |y
and uni queMP 2248 qentifies a subfile 921, in such a way that tEe 184
corresponding file can be | ocated and read using the underlying file
storage systemin BSC 201, or in an 10 alternative enbodi nent of the
I nvention, the OSS 233. I n accordance with one enbodi nent of the
I nventi on, downl oad proceeds in the_foll ow ng manner, which is al so
depicted in the flow charts of FIGS. 31?hrough 7. In possi bl e ot her

enbodi nents, parts or all ofﬁtt&egai&;&ﬁﬁlgs bf%ge‘%g- Oreggge%?/cﬁ%bei ng

perfornmed in the BSC ¢a natively . oSS
233, which \phase of ther fdnownlsaghpropeas BYpFalidng: Hkhr gfistastedc 201.
Re];rte)r ri n]g n%a_t%l 'ﬂ&ry?,néim/\ﬂs 1|rﬁaléaid‘éri I!'I'Zin'ba_t gd-loé:gu&ﬁe (desdPibedyiwne gf a
nunber of possi bl e eyént uch eve n , r t ted to:
The i ssuanc¥reafer a‘xefc%’fﬁ'rahﬁfmﬁ oﬁﬁ'i rggei'eﬁcg to Pios! gsp@at %‘)llr“H1
requestismg tégp) )y downiked theer prpoadure called atpestep g@0dd athe single

BTS 203-X; wgtarted Phase Queklt Men®SifHRadkera FiQemapgoteaira §56s25
operator, requestin that ,a “d vmlgcﬁd 4 det i nes roggégtbgn be
targeted at BhEughthe figpder file » and deterpings, ¢ *
The issuancenhef listedntilef rewiai®sCidentifiers 931-1, .eoper 883rk,

request i ng eflowd0ad 3041 £ the subl9ald 921be targeted at
al | BTSs 203‘5@{“‘& ks pggcéﬁ%eg?gdo 9 te@es BSC ¥

201,
The i sst@nced?t-l Ehanldy Prontrangpidted he s“bun]itopéf"af' i
requesting tbhrécatinniaeacstep 311 also ensuregerdatonthe ssigeted at a

: single BTS Zgéﬁfiles 921 are downloaded to the subunit 213-x-i.

Following completion of this subfile transfer
procedure call, the BSC 201 sends an "end of package" mark

15 to the subunit 213-x-i. As will be seen from the more
detailed description below, receipt of the "end of
package" mark by the subunit 213-x-i causes that subunit
213-x-i to first determine which, if any, of the
downloaded files should be started, and then to start

20 those files.

Next, as explained above, step 315 determines
whether download processing has been performed for each of
the subunits 213-%~1,..., 213-x-m, in the BTS 203-x. If
so, then processing is completed at block 319. Otherwise,

25 at step 317 a next subunit 213-x-(i+l) is selected for
processing in a repetition of steps 307 - 313.

Thus, for each subunit 213-x-i, the BSC 201
performs a subfile query procedure twice: once at step
307, and then again at step 311. Different subfiles may

30 be downloaded by the "Started Phase Query . . ." procedure
compared to those which may be downloaded by the “Boot
Phase Query . . ." procedure, however, because the
recipient subunit 213-x-i is in a different state, and is
therefore executing different programs, during each of the

as two calls. That is, during the execution of step 307, the
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The issuance of a command from an OSS oper at or,
requesting that a downl oad operation be targeted at a
sel ect group BTSs 203; 5 uance
of a command &&Eﬁﬂ&ﬁ‘css oper at or, requestlnéiﬁﬂg?ﬁé
downl oad operation be targeted at all BTSs 203
connected to the BSC 201; * Recei pt, by the BSC 201, of a
report from 10 a BTS 203 indicating that a previous fault
has di sappeared (downl oad initiation nay-qﬁ per f or med
automatically by the BSC 201 upon recei pt of such
report); _ | 2 facsi O

certain BTS nal FHH%W% 213 Hic Eﬁ? %ﬁgi’? ?&é 'E%o@§ﬁg Statd 801, Q§8?L§1§g

response to cer@ainﬁsd@ﬂﬁ-nd!?°t program (or ip, the, stanted state 18p3y,] x

[err] n) that I&xéeubﬁnghean appmwic&i 'Aigyaant tiatonenulatese the
subprogranms 921-

ng r
| ocat ed and reaﬁefﬁdenr' RPE l?%%égéméén‘g er rrerm%rky ?H:NS e?‘e%él'tl bﬁ
first Subupft step- 3131, ( the) sukupi 52&§§86Fa§§d9HPFH“Fﬁ BYS 9631"
X is selected f@hePseareed Etate 803G adis e el ¥ bEt seiding the "set-to-

started" command to the subunit 213-x%-i (step 309). In
the started state 803, the subunit 213-x-i will use either
a bootstrap program that was just downloaded or an
10 application program that was loaded at an earlier time,
for the purpose of making download decisions in the second
phase of the download process.
FIGS. 4(a) and 4(b) depict, in greater detail,
the operation of the BSC’s "Boot Phase Query Menu in
15 Header File" procedure that is called in step 307. This
phase 1 subfile transfer procedure is started when called
(step 401). At step 403, initialization for the procedure
is performed by selecting a first file revision identifier
931-j (with j=1) from the menu 930. Then, at step 405,
20 the BSC 201 uses signalling path 215-x-i to send a message
to subunit 213-x-i, querying whether the subprogram
identified by the file revision identifier 931-j is
"wanted", "already loaded", or Y“forbidden" to be
downloaded.

25 The subunit 213-x-i generates a response in
accordance with the methods described below with reference
to FIGS. 6 and 7, and then returns the response to the BSC
201. The response is received in the BSC 201 at step 407,
and then at step 409, the "boot state answer" |is

30 extracted. Because the subunit 213-x-i may be in the
started state 803, there is no requirement that it provide
any "boot state answer" in its response, although this is
a permissible action in started state 803. Thus, it is
necessary, at step 411, to determine whether a "boot state

35 answer" is, in fact, present in the received response.



test at step 315 ("All subunits processed?") followed by t he execution
of step 317 ("select a next subunit 213-x- 25 (i +1) for processing")
créates an execution |oop, so that steps 307 - 313 are executed once
for each of the subunits 213-x-1,..., 213-x-nmferr] in the BTS 203-x.
During execution of steps 307 - 313 for a given subunit 213-x-i (1
[err] i [eMWQ92431 pierr]), nessages are exchanged with theECHIRSHAIM 213 -
using 30 the corresponding signaling path 215-x-i. Although the

exenpl ary enbodi nent shows each of the subunits 213 being handl ed one
at- a time in succession (by neans of repeated execution of steps 307 -
317), this is not a requirenent of the invention. Rather, it would be
readily apparent to 35 one having ord%ary skill in the art that the

met hods WD 96/ 24231

PCT/ SE96/ 00104 If no "boot state answer” was; present.ip; fB& here

coul d by adapepily} othenl ivi i$ nedessatyheto formebittié suliihitoaoesedt | y.
51! he SXETPE e OCh Bl A BEARFRIDT b Unar ol ERRY 55 b B
operation. repeatedrsfith rggRegtoftexdhis opartienlay b Fkpregram. s
oot o JEBSROLELYY 40 450y wes e tpaney s o8 0
A T g o T Ry
accor dance mBﬂﬂ-xhé.idﬂhﬁﬂj(ﬁﬂecution returns to step 405 so that the
process can be repeated.

If a "boot state answer” was successfully

10 extracted from the response, then execution proceedé to
step 415, to determine the nature of the answer. If the
subunit 213-x-i indicated that the subprogram identified
by the file revision identifier 931-j is “forbidden" to be
downloaded, then execution proceeds directly to step 427,

15 vwhere a test is performed to see whether each file
revision identifier 931-j in the menu 930 has been
processed. If so, then at step 431 the "Boot Phase Query
Menu in Header File" procedure returns to the point of the
procedure call (i.e., execution resumes at step 309).

20 Otherwise, at step 429, the subprogram identified by the
next file revision identifier 931-(j+1) is selected, and
execution continues back at step 405.

If, at step 415, it is determined that the
subunit 213-x-i indicated that the subprogram identified

25 by the file revision identifier 931-j is either "wanted",
or “"already loaded” but is to be downloaded anyway (i.e.,
it takes the "to be forced" path out of step 417), then
execution proceeds to step 419. Information from a BSC
operator or from the 0SS may be used to determine whether

30 a download of the subprogram 921-j should be forced on the
subunit 213-x-i. An example of a situation in which
download forcing is appropriate is when a sub-version
number for a software module that is to be tested will not
be recognized as a significant higher version level than

35 the module that it is to replace. In this case, the




the subfiles transferred during this phase may, t hensel ves, be
bootstrap prograns that are capabl e of performng a nore conplicated
program | oad operation than that of the resident bootstrap program
Therefore, the 15 first phase of execution is followed by a second phase,

in whi ch each subunit 213-x-i is again given an opportuni 194
sel ect subfil e$Q ! downl oaded and start ed. However , du?#ﬁ%u?ﬁ%

second phase, it is the programthat was downl oaded and started during
the first phase that nmakes 20 the decisions. O course, the design need
not stop at only two phases, but can be extended to include as many
downl oad phases as the designer sees fit for a particular envi ronnent .
The two phases of the exenplary embodi ment2®f 25 the invention will now be

d i bed. At step 307, .the.BS - | | dure. ent i " Boot
Croce tnery noneFlpC BB ona sbkhaA o5 AaESR HhE1 LA Hhabod
in nore detit lwéoe| 'taineady dondednle Obher Gituations dmay hgimilazdy

through the headgtedtd il laesti® 4o d¥fdiea dounroud) of e SWSprdgitaf
file reV|S|on|dent|JI|er% 931-1 r

o 931-k, whet he he
correspondi ng or?Ei3 e Eﬁb‘i“i‘?‘&itgﬂ'?i',’",},’ . ,Becausqaff_c{gx Eﬁgﬂ?ﬁiﬁﬁs are
transmtted 50 tappkidatiion-Bpecific, it Hsccheyondaithe epcop® abfo thesures
that the sel eCt%?t sent Wéﬂtﬁ.ﬁnaﬁs SRR:REE ke L he subunit 213-x-i. I'n
ih a pref

32, p3gegr dance 7 SIS AL B ene 110 VO
revision identifier 931-j is "already loaded" and not to’
be forced, execution merely continues at 427 as described

10 above.

At the point of executing step 419, it has been
determined that a download operation is to take place.
Because the subunit 213-x-i must be in the corresponding
state (i.e., booting state 801) for receiving subfiles 921

15 during this phase of download, the BSC 201 tests (step
419) the state of the subunit 213-x-i (in the preferred
embodiment, the BSC 201 always keeps track of the present
gstate of each of the subunits 213), and if the subunit
213-x-i is found to be in started state 803, then the BSC

20 201 first uses the signalling path 215-x-i to send a “set-
to-booting" command to the subunit 213-x-i. This step is
skipped if the subunit 213-x-i is already in the booting
state 801.

Next, at step 423, the BSC 201 retrieves the

25 subfile 921-j that corresponds to the file revision
identifier 931~j. This may be performed by reading these
files from storage means located in the BSC 201. In
accordance with another aspect of the invention, this may
alternatively be performed by sending a request to an 0SS

30 233 that has a storage means for storing these files. In
the latter case, the 0SS 233 then retrieves the requested
subfile 921-j from its local storage means, and then sends
it to the BSC 201.

Next, at step 425, the BSC 201 uses the

35 signalling path 215-x-i to send the retrieved subfile



16 subfile selection and subsequent downloading are

acconplished by alternatingly querying the subunit 213-Xx-i about a_
subfile 921-j (1 [err] j [err] k), and then conditionally sendi ng t he
subfile 921-j to the subunit 213-x-i in 5 dependence on the received
answer and SSIb|y ot her i nf or mati on. I e noted
t hat since BLot Phase Query Menu in Header FiIe"!gaﬁggﬁhggbnay be
execut ed mnthout there being any loading at all (i.e., the subunit 10
213-x-i may refuse all of the offered subfiles 921), the subuni t

213-x-i does not necessarily have to be put into t he booting state 801
bef ore execution of block 307. It I s advant ageous to avoid having the
subunit 213-x-i pass into and out @ starting state unnecessarily

because state 15 transitions na¥ trlgger ot her unr | at ed tlﬁﬁ consuni ng
processes, sIRI-hste Hhe SRt 2333%5he FARPRNION ¢ hen REPERERE FQst
functions. tHéeteso|eat step hi2Exdipldeternine sihettierceachsitamsint e

iti I 213-
< the o SpY gyf'he Belh; §€°°?S?% ' ZEBof Fhln U, ﬁ&’aﬁﬁ%“eéecut on.

t hen thﬁiﬁmdPhasm i“ﬁxﬁea@e‘r FFPgigb?Bcé
cause the sugsp+{j-RiP-isisdIectivayr ahhetheonbag $sarepéftied. |f a subfi l e

921-j is actually sel Lhe
processi ng at step 30 ﬁé‘r?q'g conpl gjt(éa a{‘ﬁ 59%{7 %T%ngﬁgkg

corr espondi ngnssglmﬂrngdetail pthe eoperation,oferthe BSEfs: §Staxtedd State”
comand t0 phaséhGuékyWMéru 313 Header Thi et apfecediife A ills 2h318dl tO

ctate 803 % t'”%éé?i?é?"%&#fvﬁa%“’afm% 3= Whidhei Webeegure I8, o7 *

executi 8@ of swtpagovomq "mt Phase Qnerye Meny P-ﬁgﬂea‘F?F' é‘éé@r»d'aﬂ&é with
one aspect Opehifis whedrVegainea tResepdowdxmaded suly i | ebeP2lsp3pay

hermel Vo RRTELML b, o S5 A bl O R 0,
(described bel tirst file revision identifier 931-j (with j=1) from the
menu 930. Then, at step 505, the BSC 201 uses signalling
15 path 215-x-i to send a message to subunit 213-x-i,
guerying whether the subprogram jidentified by the file
revision identifier 931-3j is "wanted®, %“already loaded",
or "forbidden" to be downloaded.

The subunit 213-x-i generates a response in
20 accordance with the methods described below with reference
to FIG. 7 (as a result of execution of step 309, the
subunit 213-x~i is guaranteed to be in the started state
803), and then returns the response to the BSC 201. The
response is received in the BSC 201 at step 507, and then
25 at step 509, the "started state answer" is extracted.
Because the subunit 213-x~i is in the started state 803,

the "started state answer" is guaranteed to be present.
Next, execution proceeds to step 6511 to
determine the nature of the answer. If the subunit
30 213-%-1 indibated that the subprogram identified by the
file revision identifier 931-j is "forbidden" to be
downloaded, then execution proceeds directly to step 519,
where a test is performed to see whether each file
. revision identifier 931-j§ in the menu 930 has been
35 processed. If so, then at step 523 the "Started Phase
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17 Next, at step 311, the BSC 201 enters the second

phase of the downl oad process by calling the "Started Phase Query Menu
in Header File" procedure (described in greater detail below, wth

reference to \@ gja) and 5 5(b)). Li ke the procedure c? 164 €P
307, the d Phase Query Menu in header File" procedure goes

t hrough the header file 911, and deternines, for each of the listed
file revision identifiers 931-1, ..., 931-k, whet her the correspondi ng
one of the subfiles 921-1, ..., 10 921-k should be transmtted to the
subunit 213-x-i. Execution at step 311 also ensures that the selected
subfiles 921 are downl oaded to the subuni t2213-x-i . Fol | owi ng

conpletion of this subfile procedyre ca t he BSC 201 ,sends
an "end of packQ{:}ErYnﬂFﬂuljS“ o] F°§f§ i re %vifr‘?iglf PRARt: r om

the nore deffaitihed pissEdure cnalliel Oime-r.ecexpcut)iom heetumes oat step
package" mark by hhe s 3-x¢ S t sg,%} d%ﬁ% to
wtﬁsl BE*{EH;;Z& &(t sﬁéﬂ §§1 hé\ie d fl es s ou bbd

first determ ne g é a%e
started, and t he¥ t6h§t aPF"EO £ :h%serﬂ'*%%m identifier
expl ai ned alsove gseleeped ] Sandt exesution conmdmbebadkvmtoaﬂeprm.SSI ng has :

been perforned for each o t u it 13X in

the BTS 203-x. ift hax p%%‘ eslsg:ig ?is@cgﬁp determineld ﬁ%l%

Ot herwi se, 25 %P%iEpzéi?xalnm QAR that st W(?WQ‘?%%I’&Q@&@GP
by the file revision identifier 931-j is either "wanted",

or "already loaded" but is to be downloaded anyway (i.e.,
10 it takes the "to be forced" path out of step 513), then
execution proceeds to step 515. Information from a BSC-
operator or from the 0SS is used to determine whether a
download of the subprogram 921-3j should be forced on the
subunit 213-x~-i. As described above, an example of a
15 situation in which download forcing is appropriate is when
a sub-version number for a software module that is to be
tested will not be recognized as a significant higher
version level than the module that it is to replace.
If the subprogram identified by the file
20 revision identifier 931-j is "already loaded" and not to
be forced, execution merely continues at 519 as described
above.
At the point of executing step 515, it has been
determined that a download operation is to take place.
25 The BSC 201 does not need to send any state-changing
command, because it is already known that the subunit
213-x-i is in the started state 803. Therefore, at this
point the BSC 201 retrieves the subfile 921-j that
corresponds to the file revision identifier 931-j. &As
30 before, this may be performed by reading these files from
storage means located in the BSC 201. In accordance with
another aspect of the invention, this may alternatively be
performed by sending a request to an 0SS 233 that has a
storage means for storing these files. 1In the latter
35 case, the 0SS 233 then retrieves the requested subfile



processing in a repetition of steps 307 - 313. : Thus, for
each subunit 213-x-i, the BSC 201 perforns a subfile query procedure —.
twi TE€. once at step 307, and then again at step 311. Different
subfiles may 30 be downl oaded by the "Started Phase Query . . ." procedure
conpared to those which may be downl oaded by the "Boot ery

" proc¥RRéR4Blhonwever, because the reci pi ent su urﬁh?’é@‘i?&j i
in a different state, and is t herefore executing different programs,
during each of the 35 two calls. That is, during the execution of step
307, the WD 96/ 24231

PCT/ SE96/ 00104 18 subunit 213-x-i-
may be in the booting state 801, execut%:’ng a resi dent boot program (or
in the startedsae PRIl @My g hat
emul ates th@821 ng?‘dgﬁf ‘.b%‘c'ﬂei( lag% maelgf‘s?,‘o%nrdg?%h & ng tihe execut i on
5 of step 8hé, BsQe28Lbunit 213-x-i is guaranteed to be in the started
state 803, as a resulty ggjser]p‘{ ngtrege 539 -t ghe Bsat amgd"ugémnmto t he
subunit 213-x-i e sfarted stat t he uni t
213-x-i will SGSEaEHEEr th ?%df'?t B 55t %‘?hé't ?veﬂst m “aded or

an 10  sppl bratijotoptivg rmuburiitt mel-dadeaxacuamoaathmrp:mm,eds to for

Lhe purpose gheRsty devBtapdsise! €d dMerdtnine each Pfase £ 1 he
dg\tl\gi IO? prothe menu has been processea. (ag s%n, thg tgeplgoéeéurgrea er

finished. Otherwise, a next file revision identifier
931~(j+1) is selected, and the loop is repeated.

10 In order to function with BSC 201 that is
performing the above-described download procedure, a BTS
subunit 213 executes a program that will now be described
with reference to FIGS. 6~-8. As previously mentioned, a
subunit 213 can be in one of two states relevant to the

15 download procedure: the booting state 801 and the started
state 803 (see FIG. 8). In booting state 801, the subunit
213 is running a resident bootstrap loader program (e.g.,
one stored in. a nonvolatile memory or an executing
application program that emulates the bootstrap program) .

20 In started state 803, the subunit 213 is running an
application program that has been loaded into its memory.
As mentioned above, this application program may be a more
elaborate bootstrap program, for determining which files
will be downloaded during the second phase of the download

25 procedure. Fig. 8 is a state transition diagram that
{1lustrates how reception of particular messages affects
the state of the subunit 213.

Fig. 6 depicts the flow of a subunit 213 that is
presently in booting state 80l1. At step 601, the subunit

30 213 is waiting to receive a message from the BSC 201. As
the BSC 201 begins executing the above-described Boot
Phase Query Menu in Header File procedure (FIGS. 4(a) and
4(b)), the subunit 213 receives a guery message inquiring
whether the subprogram identified by the file revision

35 jdentifier 931-j is “wanted", "already loaded", or



t he operation of the BSC s "Boot Phase Query Menu in 15 Header File"

procedure that is called in step 307. This phase 1 subfile transfer
procedure is started when call ed (step 401). At step 4083,
initialization for the procedure is perforned by selecting a first
file revisio i er 931-j (with j=1) fromthe nmenu Then,
.at step 405, q¥8qagﬁﬁg BSC 201 uses signalling path 215-x-i tggégﬁﬂmy“‘_
nessage subunit 213-x-i, querying whether the subprogram

i dentified by the file revision identifier 931-j is "want ed"”,
"already |oaded", or "forbidden" to be downl oaded. 25

The subunit 213-x-i generates a response ip accordance with the

met hods descri bed below with reference to FIGS. 6 and 7, and then
returns the resgepd Wh S&de {£S in the
BSC 201 at step 407&‘1&&’l Eog %%w%% sted§ zio ﬁfiéﬁié @e%ﬁ' r“is
30 extracted°f BteRuEIL “Hﬁ‘ thYe the subunited

state 803, theRa3i.s no requirenent that it prOV|de any "boot state

3, Fequi 1
Srarted state gos - hus Merer Ebech Busi she oBpURLE 201 brodesErn e

whet her a ‘®boof" 99&?-@9355t%vxéps"9§-"| n @Bé-? %lésém perfoomedceiford
response. exanple, \dPY6/u24232ing any of a number of well-=known

PCT/ SE96/ 00104 pethods (such as calculating a cyclic }gdundancy character
(CRC) checksum) to determine whether a valid program file
is already loaded in memory. If it is, then the file

10 revision identifier 931-j that was received in the query
is compared to that of the loaded file, except for the
sub-version part of it. If the two match, then the answer
"already loaded" is sent in a responding message (step
615). If no valid program file is presently loaded in the

15 subunit’s memory, or if there is a mismatch, then the file
revision identifier 931-j is analyzed to see if it is a SW
file for the BTS type, subunit variant and subunit class
that are valid for this particular subunit 213 in the
booting state 80l1l. If so, the answer "wanted" is sent in

20 the response (step 615).

If neither of the above answers are generated,
then the answer "forbidden" is sent in the response (step
615). The subunit 213 then goes back to step 601, where
it again waits for further messages to arrive.

25 The next message may be a new query, and the
described flow is repeated. If the next message is a
subfile 921-j, it is received at step 607. Then, at step
609, the received subfile 921~j is processed in accordance
with any of a number of well-known technigues, such as

30 decompressing, performing CRC summation, decryption, or
length check. Finally, the processed file is stored into
the subunit’s memory, from which it may be executed.

Again considering the situation where the
subunit 213 is awaiting a message from the BSC 201 (step

35 601), the next arriving message may be a command to go



If no "boot state answer" was present in the reply, then it is
necessary to force the subunit_213-Xx-1i to enter the booting. state 801,
so that the query can be repeated with respect to this particular
subprogram 5 Accordingly, at step 413, the signalling path 215-x-i is

used to send a "set-to-booting" command” to the subunit %=1 . Then
executi on YOO§MHEL ¢ o step 405 so that the process canrgg%%gkﬁ%gi[‘ed.

If a "boot state answer” was successfully 10 extracted fromthe response,

t hen execution proceeds to step 415, to determne the nature of the
answer. |f the subunit 213-x-i indicated that the subprogramidentified
by the file revision identifier 931-j is "forbidden" to be downl oaded,
then execution proceeds directly to st®p 427, 15 where a test is perforned

to see whether each fil reyisiqQn identifier 931-j_.in . the nu 930 has
been pr‘dﬁ&s%‘iﬁ“ﬁfsﬁ?a?ﬁeﬁxét o tﬁgseBé‘%'t nacadvey He

Menu in Headswmnisinde"(stepc 605) ¢ and (khen sd-anths mawtéhst the progpamcedur e
call (i.e., %ﬁﬁa@“ﬁﬁsgﬁgﬁe@ts&ﬂa H)eoutd i BRMR§CindboSt BRg 429, the

subprogram i next file revision identifier 931-(j+1)
i the

ed b
i s sel ect ed StRke 801 é;E%Qlt F85) conliPRle PaHNDING KARFULISN ©
| f, at = ep piidgran, ithelatate ofdtheasubbeit 213schanges2ts8- startedi cat ed

I, at thedatta £ 213scbanges2ts- startedi cat ed
ci ther ~wantifes 807, 88 khpff By (il friha Rl 6 STy BBRRE A Ctn ey |

(i.e., FXG+ dees the "to be forced" path out of step 417), then
execution proceeds toRdferrihg. nowf oeFien 7,otkksBYs a flowehatbr or

fromthe OS t ' t o] ag of .t

Subpr ogr am GAEYetihd ¥ dhaatInh BP HHE! Babuily SadoyfeaReolallf
of a silQatithe | stapred state BRAroadt oFEERg7PL aptr obt i atting wken a
sub-ver si on receivdnkemespage Fricm\atite TBSC 2dhat | (Oft ccherdest eHewi | | not

et COOTL iy 2 £10) ISV AR Ehha! W oleckll B ¢

the executing program. The flow chart depicts only those
operations that are pertinent to the download process.)

15 The program that is running is now the one that was loaded
in booting state 801 (or the one that was found to be
already resident during the first phase of the download
process). This means that analysis of guery messages now.
resides in a loadable program. The analysis can therefore

20 be built in complex ways and be modified by mere SW
changes. In short, it displays all of the flexibility of
a dynamically loadable control progranm.

In other respects, the flow of FIG. 7 is

analogous to that of FIG. 6. The first message to arrive

25 after the command to set-to-started state (step 309) is
thus a query, received in step 711. At step 713, the
subunit 213 optionally prepares a "booting state answer"
in the manner described above with respect to step 613.
This is done so that the program being executed in started

30 state 803 has the option of providing responses for use
during the first phase of the download process.

Next, at step 715, the subunit 213 prepares a
wgtarted state answer.® This action is not optional. The
preparation of the "started state answer” is wholly

35 dependent on the program that was downloaded (or found to
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20 exi sting nodul e woul d generate a response indicating that It
was "already | oaded.” Qther situations nmay simlarly create the desire
to force a downl oad of the subprogram 921-j on the subunit 213-x-i.

Because such sig4gihiags are 5 application-specific, it is bey, 04
scope of the present invention to enunerate them If the
subprogramidentified by the file revision identifier 931-j is "al ready
| oaded” and not to be forced, execution nerely continues at 427 as
descri bed 10 above. At the point of executing step 419, it
has been determ ned that a downl oad opqh?tion Is to take pl ace.

Because the subunit 213-x-i must be in the“correspondi ng state (i.e.,

oo o2 The Soph, R Yo Sh| $5e7Riecd pREALD s, RGP b
213-x-i (in the PREFEFmeARY ncetﬁeadFmF Y &t3cdeaisLenRr whethert Fack
of the present acceptatheobfferédofubtile dna+]y s('tdrtedndtiatet hasvabuni t
Gses the signal | Tng anyelsie” bF Cublethrt by 1palchlE Ese’ kne brebifd
to the subunBt 2suybfile ¥Rk -kt dp "plreadysiipaded! i (May sheudiownloaded; s
already in the baghiRy, or "£drsiAdAY. to be downloaded.NeFér danileny €83,
the BSC 201 retrieyessih nsy O ieL'?n.vgzja;)j --s££$ée&°r5;§%80%%}w%nt N fhle
revi sion | JERPPPAE, - PAY TREEIVE) Bhe BT OTTed By r SATRY ¢ Hise
files from storafunesins lofcdhed subfilde’ssyalddity,| faking into account
the BTS type, subunit variant, subunit class. The subunit
10 213 may further consider the version number of the offered
subfile 921-j: whether this is equal, lower than, or
higher than that of the currently loaded version (if any).
Other possible information that may be used is whether the
offered version is compatible with the versions of other
15 subfiles - even subfiles located in other subunits of the
BTS 203-x (an internal network 214-x may be utilized to
determine this information).

After preparing the "started state answer,"
execution proceeds to step 717, where the "started state

20 answer" as well as the optional "booting state answer" are
encoded in a response that is sent to the BSC 201. In
accordance with a preferred embodiment of the invention,
the response is encoded to have a slot dedicated to
holding an answer for the "current" state, and a second

25 slot dedicated to holding an answer for the “other" state.
Thus, since the subunit 213 is presently in the started
state 803, the "started state answer" would be encoded
into the response slot allocated to the Ycurrent" state,
and any "booting state answer" would be placed into the

30 response slot allocated to the "other" state.

The subunit 213 then returns to waiting for
messages (step 701), and behaves as described above with
respect to booting state 801 (see FIG. 6). That is, when
a subfile 921-j arrives, the subunit 213 processes and

35 stores it (steps 707 and 709) as described above with
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accordance wth another aspect of the invention, this may
alternatively be perforned by sending a request _to an OSS 30 233 that has.

a storage means 1or storing these files. 1In the latter case, the OSS
233 then retrieves the requested subfile 921-j fromits |ocal storage
means, and then sends it to the BSC 201. t step
425, the BWO@423ses the 35 signalling path 215-x-i to srgf]rm%tri eved
subfile WD 96/ 24231

PCT/ SE96/ 00104 : 21 921-j to the
subunit 213-x-i. Execution then proceeds to the test, at step 427, to
determ ne whether each itemin the nmenu has been processed. If so, then
the procedure is finished. Oherwtde, a next file revision identifier
5 931-(j+1) is selected, and the %o I S repeated. Turni ng
now to Fl GSrespectate steps $ALsan e%&c‘t in greater detail the

operation of the BSC gf' 8t neveguery nfssageQaamiviesnu itnisicprecesiad”
procedure trsi%;l&tsegga!.;ﬁq.,tlg tahndgégpiggé.abm.s phase 2 subfile transfer

pr o_cedure [ I'm [-ar e "Boot _ Phase %er %I\ggeu in Hgage_r Fil e," and
begins when called IfsgBp"emppof packagg ma 'épgr s (sent by;the ;ation
for the @roqgetiri atpetepr ses) pyiseizatecuived, ard the subenit\v2%3 on
o0 o okt i 0k G S rSERE R ofbGmigh, ey DD, (e
213-x-1i, if any, of the programs now loaded in memory should be

started (steps 703-704). The state of the subunit 213

remains unchanged, however, and whichever routine is

i0 running at the conclusion of step 706 ensures that step
701 is executed in order to resume waiting for a next
message. That is, any new program that takes over control
from the currently executing program must also be able to
execute the steps illustrated in FIG. 7.

15 If a "set-to-booting" command arrives, then the
subunit 213 receives the command (step 705), and then
starts executing the resident bootstrap program (step
706). Alternatively, the subunit 213 may begin executing
an application program that emulates the resident

20 bootstrap program. In either case, the state of the
subunit 213 changes to booting state 801, as shown by the
transition to entry point 2 in FIG. 6.

In another aspect of the invention, only one of
the subunits 213-x-1 in the BTS 203-x will allow any

25 subfile 921-j at all to be loaded. The remaining subunits
213-x~-y {2 < y < m,) always answer "forbidden" in response
to each query, regardless of whether they are in the
booting state 801 or the started state 803. The first
subunit 213-x-1, in this instance, would be responsible

30 for receiving all subfiles 921 for the BTS 203-x, and
distributing them to the other subunits 213-x-y by means
of internal network 214-X.

In accordance with yet another aspect of the
invention, the number of phases of the download process

25 can be varied. That is, it can be reduced to just one



qgueryi ng whet her the subprogramidentified by the file revision

identifier 931-j is "wanted", "already | oaded", or "forbidden" to be
downl oaded. The subunit 213-x-i generates a response in 20
accordance with the nethods described below with reference to FIG 7
(as a result of on of step 309, the subunit 213-x

guaranteed to b%B%le started state 803), and then ret u?ﬁg 96’00104
response to the BSC 201. The response is received in the BSC 201 at
step 507, and then 25 at step 509, the "started state answer” is
extracted. Because the subunit 213-x-i is in the started state 803,

the "started state answer" is guaranteed to_be present.
Next, execution proceeds to step 511 to 28 geternine the nature of t he

answer . If the subunlt 30 2 3 X-1 10N sub

i dentified by tHE4erY PF¥PFess . %“er&’cejrﬂe |e‘P %‘i'{f &F’s’ » 195 bFHGERR B9 be
downl oaded, theninmx§n§¢dn¢®rtb%%ﬂsoalPUQBI?OFG Q&Q§QEH) Note that cthet est
is perfornmed to sRfeNbESAClerR¥mpabe8 the 'PYEsivilityleris feekeB8ivelyi N

_}Dﬂgsgenu 930 has b en 35 |§ oceumgd oé %%astegendg%mstgg szu?’stt h%neStgrted

PCT/ SE96{ 00154 perfoming all file transfers during onlyuene Mfhuthe
Header File" progriés, ' And’ NEné® HaviRmg Nthe suburit® pﬁQse%ﬁs@l haii.

éuggfggﬁgﬁPlagﬁgggfﬁaéd séﬁ%xles %%i -3 Sﬁrgng afl g%her &nggbaé Siases.
Furthermore, the number of phases can be

dynamically changed, and based on response information

10 received from the BTS subunits 213. It can also be based
on information that is possibly added, per file revision
identifier 931-j, in the header file.

In yet another embodiment of the invention, the
subunits 213-x-i do not have to be processed segquentially.

15 Rather, the BSC 201 can send queries to several or all of
the subunits 213 in parallel.

In still another embodiment of the invention,
the BSC 201 need not await a response from the subunit
213-x with respect to a first subfile 921-j before sending

20 a guery with respect to the next subfile 921-(j+1).
Instead, the BSC 201 can send the entire list of file

- revision identifiers 931 to the subunit 213-x-i all at
once. This has the advantage of allowing the subunit
213-x-1 to peruse the entire list before committing itself

25 to receiving any particular subfiles %21. Those having
ordinary skill in the art will readily be able to modify

the exemplary embodiment of FIGS. 3-7 to effect this
alternative embodiment of the invention. For example, one
might design a routine that causes the BSC 201 to send

30 each of the file revision identifiers 931 to the subunit
213-x-i, followed by an "end-of-~package" mark, to let the
subunit 213-x-i know that it has received all of the file
revision identifiers 931. Upon receipt of the "end-of-
package” mark, the subunit 213-x-i would then peruse the

35 list, wmake its selections, and encode these in a response.



by the next file revision identifier 931-(j+1) is 5 selected, and

execution continues back at step 505. |f. at step 511, it is__.
determ ned that the subunit 213-x-i indicated that the subprogram

i dentified by the file revision identifier 931-j is either "wanted",

or "already | oaded" but is to be downl oaded anyway (i.e., ' kes the
"to be for%&?‘nﬁﬂ{h out of step 513), then execution p#giggg@sahtﬁo step
515. Information froma BSC operator or fromthe OSS is used to

determ ne whether a downl oad of the subprogram 921-j should be forced

on the subunit 213-x-i. As described above, an exanple of a 15

situation in which dowl oad forcing is appropriate is when a

sub-version number for a software nod#% that is to be tested will not

be recogni zed as a significant higher rsion level th t he nodul e
that it is ?‘Beréﬁcac%‘gfv upon receiving , ke ShESH i%%‘gf‘i‘fitg‘&“by t he
file 20 rerestbeve dend idengk thel rpquestedrsubfilesm@2l amhdescribed be

forced, exegﬂs?gp merely continues at 519 as described above.
At the point of executing step 515, it h been . determ ned that a
downl oad operati on i??og?%?@i%ﬁééé’.m’fe e%ég'e%‘fnd RoP®WEEY to send
any st ase- cbfngadvantages ooward, pbienusat t methofiscaof ldewmloaidingt he
subuni t atel | ¥d 2 1] sids BRGo ABELRAE' Both! thdl S

poi nt the B§&%%§3¥?etr?£s t éﬁsdbflisge 9211{-54 t hat cor?es onds to the
file revisi 8ackdcthat | @& spfityare \pagkadg MRy, comedsty,ofc 8e¥eral ed by
readi ng t hegabfiles fandmalsc tHerpgssikeilhity othatd downlbadkfg FAYy. | n

accordance woil piace Wdd' YeviiiCtrahabbEe! PYERE] Wacd Neruliitting
alternatively be pertornmed by sendlng_a request_to an t hat has
a 19t or APeanBhRterent SUNHE dHSsE PEcthe BYS; R0STXy ter 35 case, the
0SS 233 then retrieveputtitermipeest etlesubfesent invention does not
require a one-to-one correspondence between subunits and
subfiles. Because the inventive technigue allows a
subunit to either reject or accept an offered subfile,
15 subfiles may be grouped into packages that are independent
of the requirements of any one subunit.

The invention has been described with reference
to a particular embodiment. However, it will be readily
apparent to those skilled in the art that it is possible

20 to embody the invention in specific forms other than those
of the preferred embodiment described above. This may be
done without departing from the spirit of the invention.
The preferred embodiment is merely illustrative and should
not be considered restrictive in any way. The scope of

25 the invention is given by the appended claims, rather than
the preceding description, and all variations and
equivalents which fall within the range of the claims are
intended to be embraced therein.
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23 921-j fromits |Ocalstora’_[_£_m_jnd then sends it to t he
BSC 201. step 517 the BSC 201 uses the

si gnal | i ng path 215-x-i to seﬂm“gmmmumﬁ“ subfile 5 921-j to the
subunit 213-x-i. Execution t the test, atpéfiSiveadias tO
det ermi ne \/\hetwel”‘é‘&(’,h itemin* ¢ t'he"™efu has been processed I'f so, then
the procedure is finished. Oherwise, a next file revision identifier
931-(j+1) is selected, and the loop is repeated. 10 In order to

function wth BSC 201 that is perform ng the above-descri bed downl oad
procedure, a BTS subunit 213 executes % programthat will now be
descri bed with reference to FIGS. 6-83%s previ ously nmentioned, a

subunit 213 can be |n on states relevant to the 15 downl oad
procedure: t he VAT %@%sand the started ate 803 ésee FI G

8). In booting st ate 801 In he networked system F?"Pﬂﬁﬂ?‘% 3 fixshcppde

boot strap | oadeg ‘ggfg:?ag},(g Gecond nodes U aliethod 6f nsupplyind comenory %r
an executing i cation_praogr e t ra
20 In started BPE?e"%%e %?ﬁéﬁ?&@%ﬁ%??@%ﬁ‘m %tohg%%%?l&on
program t hag haehbeeaebeadad into its nenory. As nmentioned above, this

gpfl i cation \% og[1 a][n lrray bfnatfﬂHefirst e:h@dw at&'&ﬁi@v&mapaprmagﬁtgﬁhr f
eermnlng I C Il es ur co e 0
the downl oad 25COPPELERE & 11‘75? 85?g¥'ma§$ ?glgrail é raeE %ﬁ

nsi |on
i |l ustrates howeaehRepbfetwaré ﬁalel identifien sidentifies o corr%ﬁ?@“é‘t*&ﬂe of

t he subunit 213, lurali t |¢g£ Sofiskird sj_tllae-flow of a subunit 213
that is presen?Fy i RB060

|ng St a 60% t %etr
213 is wai tlihg to recei veSaM ﬁi%gaBEefigﬁgtﬁg 1d Mty
from the first node to the second node,

_ in the second node, examining each of the
software file identifiers, and forming a response that
comprises, for each of the software file identifiers, an

15 indication of whether the corresponding one of the
plurality of software files is alternatively wanted, or
not wanted;

sending the response from the second node to the
first node;

20 in the first node, examining the response and
retrieving those ones of the plurality of software files
that correspond to the software file identifiers that were
indicated as wanted by the second node; and

sending the retrieved software files from the
25 first node to the second node.

2. The method of claim 1, wherein the indication
that the corresponding one of the plurality of software
files is not wanted is alternatively an indication that
30 the corresponding one of the plurality of software files
is already loaded in the second node, or an indieation
that the corresponding one of the plurality of software
files is forbidden to be loaded in the second node.

35 3. The method of claim 1, wherein:



the BSC 201 begi ns executing the above- descri bed Boot Phase Query Menu
I n Header File procedure (FIGS. _4(a) and 4(b)), the subunit 213

receives a query nessage TnquiTimg— —_ whether t he subprogram i dentifi ed

by the file revision 35 \/Hﬂmpm ml ﬂmm Is "wanted", "already
| oaded", I 1' "I PCT/SESG/00104

PCT/SE96/ I “forbi dden" to
be downl oaded. This results in executlon of step 611, where the query
is received by the subunit 213. Next, at step 613, the
subunit 213 prepares the -5 "booting state answer." This may be
performed, for exanpl e, by utilifing any of a nunber of well-known
nmet hods (such as cal culating a cyclic”Tedundancy character (CRO

checksum to det erm gﬁe\/\/&c&%ﬁkg?vqgg&gg{ of agn fééf’l t .?él@%‘@?éjy | oaded

in menory. it is revi sion | | er t hat
was recei véﬁsﬁﬁmt hthgugiyst nodesig pphese statigp S?n?ﬁénr%‘déﬂ‘ dile,
except for theesecondsrbdgeisi ®rbgse ttminddeivier Téﬁaﬁiwmnatch then the

I e .

If no valid program e IS presen
menory 5 or meRnghEPE P§°§ih93m cm'l“lt#i’érf-}t Hﬁ fsaftware fidepsi andi dentifier

931-j is analyzed tOtaeestép ide,l inati¥Vfirst fidae,f setrievBi® thdwe subunit
variant and Subupi Lng Pifrarsty bE2boPbiard' 14 el 3oPRELbSHA Yo SUPUNI 1
the software file identifiers that were indicated as
wanted by the second node comprises the step of
10 retrieving, from the local storage means, those ones of
the plurality of software files that correspond to the
software file identifiers that were indicated as wanted by
the second node.

15 4. The method of claim 1, wherein:
the networked system is a cellular telephone
system, the first node is a base station controller, and
the second node is a base transceiver station; and
the step of, in the first node, retrieving those
20 ones of the plurality of software files that correspond to
the software file identifiers that were indicated as
wanted by the second node comprises the steps of:
sending, from the first node ¢to an
operations support system, a regquest for those ones of the
25 plurality of software files that correspond to the
software file identifiers that were indicated as wanted by
the second node;
in the  operations support systen,
retrieving the requested software files; and
30 sending the retrieved software files from
the operations support system to the first node.

5. The method of claim 1, wherein the step of
sending the list of software file identifiers to the
35 second node comprises the steps of:



booting state 801. If so, the answer "wanted" is sent in 20 the response
(step 615). | f_neither of the abaove answers are generat ed,

then the answer "forbidden" is, se ' onse (step 615). The

subunit 213 then goes back to mﬂﬁlﬂm{l“ Gﬁ it again waits for

further rressage&otggnﬁ's{ive. 25 1R T R s next nmessage NApchRestobfy
e

query, and the scribed flowis repeated. . If the next nmessage is a
subfile 921-j, it is received at step 607. Then, at step 609, the
received subfile 921-j is processed in accordance wi th any of a nunber
of well-known techni ques, such as 30 deconpressing, perform ng CRC
summmat i on, decryption, or | ength check_‘.2 Finally, the processed file is
stored into the subunit's menory, from™hich it may be execut ed.

Agai n considering the situgfiondfihSnbhe eron theDilisk &F3sbeequph!iife 2
message fromthe, BSC fO% gﬁe 35 60 t)", t he rﬁXt arriving nessage nay be
PCT/ SE96/ 00104 a current software file identifier;25 into started
state 803, in which case i, regel he o (st an en
, in the CUUBE
starts executing_ the rpgr}sa)m Cﬂ'}\q%?‘gtthat eWas elthglrt st%?gggg%efougﬁiibn
menory in bo8tinddentitier Lxom the Lirshsnode, bR Ehgi RAFARA 1%t i on of the
5 program the state of té&p sSuRiting? ifbrhetngepesponsd@r fe6m the SEaéend03,
as shown by the ;Bagsition to entry point 1 in
’
d) after receiving the response from the
second node, selecting, from the list of software file
10 identifiers, a next software file identifier for use as
the current software file identifier; and
e) repeating steps b) through d) until each of
the software file identifiers in the list of software file
identifiers has been sent from the first node to the

15 second node.

6. The method of claim 5, wherein step d) comprises
the steps of:
after receiving the response from the second
20 node, waiting for the response to be examined in the first
node;
waiting for those ones of the plurality of
software files that correspond to the software file
identifiers that were indicated as wanted by the second
25 node to be retrieved in the first node;
waiting for the retrieved software files to be
sent from the first node to the second node; and then
selecting, from the 1list of software file
identifiers, a next software file identifier for use as
30 the current software file identifier.

7. In a networked system comprising a first node

coupled to a second node, a method of supplying one or

more wanted software files to the second node, comprising
35 the steps of:



FIG 7. Referring nowto FIG 7, this is a flowhart
depicting the operation of the subund 2_13 once it is_in 10 the started
state 803. At step 701 it is waiti recei ve a nessage fromthe

BSC 201. (O course, mu ““' | is also perforning ot her tasks,
as direct edvﬁ the e The flow chart d Sei601deY t hose
oper ati ons pert| nent to t e downl oad process.) 15 e program
tHat is running is now the one that was | oaded in booting state 801
(or the one that was found to be al ready resident during the first
phase of the downl oad process). This nmeans that analysis of query
nessages now resides in a | oadabl e program The analysis can therefore
20 be built in conplex ways and be m)él:‘fled by nere SW changes. In
short, it displays aII of he flex] b| dynam cally.loadabl e
control pr ogram 5‘ ‘If é r e§§§51i§vg"9he YW o gﬁ?G 7

is analmmiﬂestbaﬂ.ist Iﬁﬁis&t%fflle ddengjsievsar vhexredd after

the command {gcg %ofewﬂ-é‘rffﬂe A dlea) tifies a ddiiedboiaing,
received in step step 713, subuni t 213 optionally

prepares a "Po®tPhoR RUEA " s°t¥"‘Fﬁ fhteB®énner described above with
respect §0 step 613. sendilly sthes libst of sbftwalre fider dderdiiifjesrsecut ed

in started 3Py lﬁ &%@ﬁ&&@t@%&nsgﬁoﬂﬁoﬁbﬂhng responses for use
phase

during the f| F2 e downl oad proces at

step 715, the subunit ¥ EhR He5opd gode, us Pﬁr?e?%’:%‘é’-é?ﬁﬂﬁé%‘m' t?h. s
action i s nogxapihérsdch T:Itethe softwrye Filenidbnthieiessarami foradiaganswer”

i s whol |y 35, dgpendent oo dd1¢ WO b ibak, w@ardgagg, Sﬁg%%@f&m to

WO 96/ 24231
10 file identifiers, a first indication of whether the

corresponding one of the plurality of software files is
alternatively wanted, or not wanted;

sending the first response from the second node
to the first node;

15 in the first node, examining the first response
and retrieving those ones of the plurality of software
files that correspond to the software file identifiers
that were indicated as wanted by the second node;

sending the retrieved software files from the

‘20 first node to the second node;

in the second node, beginning execution of the
software files received from the first node;

sending, for a second time, the list of software
file identifiers from the first node to the second node;

25 in the second node, using the executing software
files that were received from the first node to examine
each of the software file identifiers, and forming a
second response that comprises, for each of the software
file identifiers, a second indication of whether the

30 corresponding one of the plurality of software files is
alternatively wanted or not wanted;

sending the second response from the second node
to the first node;
in the first node, examining the second response
35 and retrieving those ones of the plurality of software



26 be already | oaded) in the boot phase. This step can perform
any function to arrive at a-decisiom om Whet her to accept the offered

ndi cate that the §¥ fored 5 N !I]ﬂl“lﬂlll HUBRI) 7oaty 1 Cacedr oy b

downl oaded , or "forbkiddent t"o e downl oaded. For o¢gXBdsno1dshe
subunit 213 may r|ve a "started state answer" as a function of the
"subtile's validity, taking into account t he BTS type, subunit variant,
subunit class. The subunit 10 213 may further consider the version nunber
.of the offered subfile 921-j: whether this is equal, |ower than, or

hi gher than that of the currently | oaded verS| on (if any) O her

possi ble information that may be used is v‘&net her the of fered version is

I n ot her subunl X (an internal networ
utilized to thagcvereindicated, ﬁPo?%tqe(ﬁ%“ response as be:.m EPnﬁ?@zparl ng
the "started spgteh@nsebénd node; @nd&ution proceeds to step 717, where the

compatible WL 8i108 Hat! Ubirlsp ghgertolftnéubéfkeér 2y¢Q auhg.ﬂfie#rgcat ed

 Started state 20 ansuefonding'®drodSeh%eHld Hifle £800YE bt RodES Ve
are encoded in a respons that IS sent to the 'I:'.%
accor dance5wi t the maftuared HShesd thak G?r?hé'ef-ﬁ\#éﬂ??oﬁ‘s a re?%tregponse

i s encoded to aaéminingptincthe ikt mode, thel decgndnrespowsef or the
"current"” state, and a second 25 slot dedicated to holding an answer for
the "other" state. Thus, since the subunit 213 is presently in the

started sBat e 803, The methad of slaim Lndhereipogaghmf dherfigst

i Bt otthe rtest)oaﬁa sleebnal hlﬂaﬁésﬂz?ﬁ tHieat Ctli¢ adrresptinding onei’sla(t anlys .
"boo |ng state _answer" e a Ln{ o e e ocate
to the "ofer" P SPEF ity of soﬁw re EE%% é oll {wggfgd %é) %rﬁ%[r% %&v?&.

wai ting for an ipddagtionsthat *he FOG‘FFGSPQHQ‘?EE ene ek her @I urBdd&EYwi t h

respect to boohiengogtaheSPiids as kifealy. 1ddddd iin théesecond node, or
an indication that the corresponding one of the plurality
of software files is forbidden to be loaded in the second

15 node.

9. In a networked system comprising a first node
coupled to a second node, an apparatus for supplying one
or more wanted software files to the second node, the
20 apparatus comprising: '
in the first node:
means for retrieving a menu that comprises
a list of software file identifiers, wherein each software
file identifier identifies a corresponding one of a
25 plurality of software files; and
means for sending the list of software file
identifiers from the first node to the second node;
in the second node:
means for examining each of the software
30 file identifiers, and forming a response that comprises,
for each of the software file identifiers, an indication
of whether the corresponding one of the plurality of
software files is alternatively wanted, or not wanted; and
means for sending the response from the
35 second node to the first node,



a subtile 921-j arrives, the subunit 213 processes and 35 stores it (steps
707 _and_709) as described above-wth — V\D 96/ 24231

PCT/ SE96/ 00104

607 and 609. g b L Hmw"nmm“mlslmge arr| ves, riefpiecszt p'; gczgggz
escri be

by steps 7 If an " kage"
mark arrives ?é-za?fby the 5 BSC.201 at step 313), it is rggg’lsg;g ,&gnd t he
subunit 213 uses an application-specific routine to determ ne which,

i f any, of the prograns now | oaded in nenory should be started (steps
703-704). The state of the subunit 213 remai ns unchanged, however, and
whi chever routine is 10 running at the _conclusion of step 706 ensures that
step 701 is executed |n order to r@?une waiting for a next nmessage.

That is, any neM/progr er tol fromthe currently
execut i ng progran1nus?’ r? nbgkgbﬁirf hode é&ﬁﬁﬂ%?t?ﬁ?@ﬁ%ﬁﬁ? %illustrated in
FIG 7. 15 | f amesss-t ovooekapiningnatliiear respense heand he
subuni t 213 £&GR] ePing m GH the’ PAradid th&nsoftwa bai e§xecut' ng
the resident_bootstra QQLath %93}0551 |ve ¥ e subuni t
213 may begi th&% & © &&%‘@&Fﬁo 5%%’? he

resi dents20 imdidsted@msnwegritad by theesebond coode; ttmd st at e of the

subunit 213 changes t Gaofaf gy %ﬁﬁn&o%heai-e%@i%ehyskﬁware files
from the first node to the second node.

10. The apparatus of claim 9, wherein the indication
10 that the corresponding one of the plurality of software

files is not wanted is alternatively an indication that

the corresponding one of the plurality of software files

is already loaded in the second node, or an indication

that the corresponding one of the plurality of software
15 files is forbidden to be loaded in the second node.

11. The apparatus of claim 9, wherein:
the networked system is a cellular telephone
system, the first node is a base station controller, and
20 the second node is a base transceiver station;
the base station controller includes storage
means for storing the plurality of software files; and
the means, in the first node, for retrieving
those ones of the plurality of software files that
25 correspond to the software file identifiers that were
indicated as wanted by the second node comprises means for
retrieving, from the local storage means, those ones of
the plurality of software files that correspond to the
software file identifiers that were indicated as wanted by
30 the second node.

12. The apparatus of claim 9, wherein:
the networked system is a cellular telephone
system that further includes an operations support system
35 coupled to the first node;



transition to entry point 2 in FIG 6. I n anot her aspect of
the invention, only one of the subunits 213-x-1 in the BTS 203-x wi ||
allow any 25 subfile 921-j at all to be |l oaded.  The renai ning subunits

213-x-y (2 [err] y [err] nferr] 1llﬂmmlﬂ"ﬂmm“r or bi dden" in response

to each query, re%?zrég:lgess of whetl t he bOOtllcﬁ?thuﬁ 801
or the started"$® 03. The firsf * "Slfbuﬁ'it;'213-x-1, I nt

irnstance, would be responsible 30 for receiving all subfiles 921 for the

BTS 203-x, and distributing themto the other subunits 213-x-y by
means of internal network 214-X I n accordance with yet
anot her aspect of the I nvention, the nunber of phases of the downl oad

process 35 can be varied. That is, it calfbe reduced to just one
WD 96/ 24231 6/.00104

. PCT/ S
28 query process (onEP§uEIEAYdI0as, 48 3 Rese ,StSE?'PP Gaptyeller;
increased to three or evethepseconhgwxie isptec baset trapsceivenvstation;

enconpasses the possi bil iweoineg;,ggctﬂnvq% £irs€dneaiy tﬁ&ﬁg@qrevqfng
phases down to just one by 5 _performn | file transfers during only one
of the phas@é‘,"s&ndq‘ﬁén Q‘Favi%&f& tﬂtugﬁﬁjthts°“'21§°§§?'ﬂ§E }les “thato, o
subfiles 925 | dorregpend didhetheowoftwdrphdSide identifiers thatir meeenore,
the number of Plidiivatdl 48 wantdl Bytha! ddodld Hidl cBAfirbass hlihd FoRONSe
sending, from the first node to the operations support
system, a request for those ones of the plurality of
software files that correspond to the software file
10 identifiers that were indicated as wanted by the second
node; and
the operations support system comprises:
means for retrieving the requested software
files; and

15 means for sending the retrieved software
files from the operations support system to the first
node.

13. The apparatus of claim 9, wherein the means for

20 sending the list of software file identifiers to the
second node comprises:
means for selecting, from the list of software
file identifiers, a first software file identifier for use
as a current software file identifier;
25 means for sending the current software file
identifier from the first node to the second node;
means for waiting for the response from the
second node;
means, responsive to receipt of the response
3o from the second node, for selecting, from the list of
software file identifiers, a next software file identifier
for use as the current software file identifier by the
means for sending the current software file identifier
from the first node to the second node.
35



10 received fromthe BTS subunits 213. It can al so be based on

information that i s possibly addpd per file revision identifier 931-j.,°
in the header file. ther enbodi nent of the

i nvention, the subunits Z#Eﬂul mﬂﬂﬂl e to be processed

sequentlall 15 Rat her, the quer| es to_sever all of
t he subun' ‘g Iin par aI l el . I n still anot® éﬁs%ﬁnent of
the invention, the BSC 201 need not await a response fromthe subunit
213-x with respect to a first subfile 921-] before sending 20 a query with
respect to the next subfile 921-(j+1). I nstead, the BSC 201 can send
the entire list of file revision identifiers 931 to the subunit

213-x-i all at once. This has the advantage of allow ng the subunit

213-x-i to peruse the entire |ISt befﬁ’?ﬁ com‘ritting itsel f 25 to recei ving
any particdfar subfiFRe apmaratys,of Ry, whepelp,the means fox (he art
wi Il readi bgndéngbltthd olistlii fof softwamwe efddpl aidewmtiftiirsentoofthiel GS. 3-7

to effect I enbodi ment of the invention. For exanple,
one Eghﬁnaenod%% r%&aﬁé{n% t hat causes the BSC 201 to send 30 each of

the file revision i d@ﬁﬂ"#l £0x seleqing, LxAmFhe list ofy saftwars | owed by
an "eng- of faaekﬁaeﬁtm&rs,t @ Ferstheoftware Hile tiddh8ifier kfvwvdseat it has

received all of Jdfjers 931. Upon receipt of
the "end-of® & capgﬁ%t g%ft%r{eﬂtlaéeqs%u S r}t]' #3-x-i woul d t hen peruse the
35 list, nake its soeans £OF o&‘-@et r@s%r%t aspEspange file

WO 96/ 24233dentifier from the f:l.rst node to the secbh8ER64Q9104
waiting means, coupled to the examining and
10 retrieving means and to the means for sending the
retrieved software files from the first node to the second
node, for waiting for those ones of the plurality of
software files that correspond to the software file
identifiers that were indicated as wanted by the second
18 node to be retrieved and sent from the first node to the
second node, and for generating an output when waiting has
completed;
means, responsive to the output of the waiting
means, for selecting, from the 1list of software file
20 identifiers, a next software file identifier for use as
the current software file identifier by the means for
sending the current software file identifier from the
first node to the second node.

25 15. In a networked system comprising a first node
coupled to a second node, an apparatus for supplying one
or more wanted software files to the second node, the
apparatus comprising:

in the first node:

30 means for retrieving a menu that comprises
a list of software file identifiers, wherein each software
file identifier identifies a corresponding one of a
plurality of software files; and

means for sending the list of software file
35 identifiers from the first node to the second node;



29 The BSC 201, upon receiving the response, could then retrieve
and send the requested subfiles 921 as descri bed above.
As described above, the invention has a nunber 5 advant ages over prior

art nethods of downl oadi ng ”Hmmmmnuupmlﬁxanpl e, it takes into
account both t ct that ge may consi st i
subfiles and alh§ Wgosm bility that downl oadi ‘ng may takg&ﬁ%@a@\‘/er

several transport paths, each termnating 10 in a different subunit

213-x-i of the BTS 203-x. Furthernore, the present invention
does not require a one-to-one correspondence between subunits and
subfil es. Because the inventive technique allows a subunit to either
rej ect or accept an offered subfile, 15 s®#%iles may be grouped into
packages that are independent of the requirenments of any one subunit.
The invention has been desifiH RGNS dogeEnce to a particul ar

enbodi ment. However, it will bemesamli fpr usimppar crestidehbogerajsiam etoi n

th t that it

(e arE hat I bRaRSABIEleh 2 hd SR DA AHERE kP UG ol BT
be done wi tﬁoﬁﬁ-rﬁﬁpﬁ?ﬂ"m)‘q Rt GOmPEiseE, of oF Heach \Rf the, software)e
preferred emsodi Fede i Saemeitierd, uatreirse drflidavionh of windther the

consi dered restri.g &Spbﬂgfﬁ% o o Ihﬁhécgﬁﬁrghgg 4! %higﬂw\.’ﬁ%' g81b8 gEven

by the appended &lai b tion, and all
variati ons and @altergpativelntwan$adbh qralﬂ"tv\n“laﬁltﬁdbhénﬁange of the clains
are intended to be enbracefeddierfor.sending the first response from
the second node to the first node,
10 wherein the first node further comprises:

means for examining the first response and
retrieving those ones of the plurality of software files
that correspond to the software file identifiers that were
indicated as wanted by the second node;
15 : means for sending the retrieved software
fxles from the first node to the second node; and
means for sending, for a second time, the
list of software file identifiers from the first node to
the second node;
20 the second node further comprises:
means for beginning execution of the
software files received from the first node;
means for using the executing software
files that were received from the first node to examine
25 each of the software file identifiers, and forming a
second response that comprises, for each of the software
file identifiers, a second indication of whether the
corresponding one of the plurality of software files is
alternatively wanted, or not wanted; and
30 means for sending the second response from
the second node to the first node,
wherein the first node still further comprises:
means for examining the second response and
retrieving those ones of the plurality of software files
35 that correspond to the software file identifiers that were
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30 VHAT | S _CLAIMED | S: 1, In a networked system conprising a
first node coupled to a se ond node a met hod of supplying one or

nore want ed software fllesl ﬂ de, conprising 5 the steps of:
in the first node, retriev conpri ses of twar e
file i denWAWRABL wherein each softvvare file identifi (‘lr"l’ﬁ%égﬁu? ies a
correspondi ng one of a plurality of software files; 10

sending the list of software file identifiers fromthe first node to

t he second node; in the second node, exam ning each of the
software file identifiers, and formng a response that conprises, for
each of the software file identifiers3®an 15 i ndi cation of whether the
correspondi n% one of the plurality of software files is alternatively
want ed, or i ated \ignithe second resP°nse as e Hented, Bys & om t he

- second nodgdcdridifiode; ahar st node; in the first node,

exam ning the response ang

t t Ality of
software files t hat cg??%sféﬁdé%ﬁ#ﬁg P?‘?ﬁwaﬁggﬁ% I Q&I’ﬁul flers that
wer e ithel sgcondanodpnttde E?fttﬁérge%%}ﬂs HRAE Werg retrieved as

sendi ng t hg rfééhwedafSOéidﬁrﬁ ) ebnf to@ tifrsds nbdest thedesddoridhie second
node. The net ho of claim1l, wherein the indication

that the cW@%ﬁdl ng one of the plurality of software files is not
wanted is alternatively an indication that

16. The apparatus of claim 15, wherein each of the

first and second indications that the corresponding one of
10 the plurality of software files is not wanted is

alternatively an indication that the corresponding one of

the plurality of software files is already loaded in the

second node, or an indication that the corresponding one

of the plurality of software files is forbidden to be
15 loaded in the second node.



30 the corresponding one of the plurality of software files S

already loaded in the second node, _or an indication that the
correspondi ng one of the plurality of software files is forbidden to
be | oaded in the second node. 35 3. The nethod of claim1,
wher ei n: 31 t he
*%” : /S :
netmnrkedwgys gﬁ%ls a cellular tel ephone system thePFTrg%mﬁgﬁe s a
base station controller, and IHPG second node is a bass transceiver
station; t he base gtation controller includes storage 5
neans for | ' of t war ' —— = t he
step of, Jin the first node, regrievilng thgse Lanes of the plgralifjy of
software ffiles that correspondyto the jsoftwarg file identiflers {hat
were indijcated ag wanted RY thelsecond node gfnprises the shep o] 10
retrieving, fromethe |ocal sta@Fage Hmans, t hose ofFes of th&plurality
of softwar e i t cor q the ! fil e =g s that
were indijcajed as_wargted by gthelsecond ngode. <5 4. ghelfet hod
of claimil, |wheregin: £ [fhe netpwonked sgstgmisfa celdul
t el ephong LY & . = &
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system the first node is a base station controller, and t he second

node is a base transceiver station; and the step of, in the
first node, retrieving those 20 ones of the plurality of software files
that correspond to the software file identifiers that were indicated as
want ed by &Bg %gpn_d node conprises the steps of: FCTISEM!M
sending, fromthe first node to an operati ons support system a
request for those ones of the 25 plu2ff2ty of software files that
correspond to the software file identifiers that were indicated as
want ed by t he second node; in the operations
support A1) et-r-evrrg—tiie req ' . 80
sending the ret@ieved software fgges from _ Fhe operations supébr
systemto t h& fg+st node. .. Theéﬁ@bﬁed,of claimJld, gpe ein
the step pf L = [sendirgfthe T]sE off softviaresfile i denjjifiers tqathé 35
second node Tonpli ses tikhg st ep$ : = V\p 96/ 24231 =
PCT/ SE96/ D0 10% H . 30— '"! )
selecting ffromthe |{st Qqf so%gmaﬂq file identifijers,|a fié%t $pftware
file idengiflier fdr uge as a cYrjrent doffware gile identifigr;
[] ;.,2 ;.l-, é
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b) sending t he current sof tware file 5 identifier fromthe first

node_to the_second node;: . c) waiting for the response from
t he second node; d) after receiving the response
fromthe second node, selecting, fromthe list of software file 10

i dentifier t software file identifier for use as ent

sof tware fﬁ%&(zggrit i fier; and e) repeating "s‘{'g&gﬁ'%#q hr ough
d) until each of the software fil8/2entifiers in the list of software
file identifiers has been sent fromthe first node to the 15 second
node. 6. The nethod of claim5, wherein step d) conprises

the steps pft: after rqceiving the response fromtheessegond

20 node,
wai ting fo
correspond
want ed by

iti®g for the responsg t¢ be ejamtnef in the first € npde;
thogesones_of the_ pjutalifty of | £ Seitwarefiles that
téathe[softwdfe filel & lidentilf mer Sthat wet'é indi
h&} secgnd 25 node tp Fe rffetrieyein the first node;

waiting for tE Tetrttyed §RTWALE Mill es td b sent frlgmitng T1|p
node to th q@ong_ nodg; am&t hén £ sel ectling,|Eronkt hel|i st
of softwarkge flege 2 deni%ie;"-s, d fnext sof# reefil g ide&ifibr fpr use
as 30 thel cyRen \/\/arq&ailgidértifier. \ e 7.

net wor ked
nmet hod of
node, co

sing a f&¥ st {jode coupied tﬂo a
b or 1 want eq sopf il es
he Sf
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retrieving a nenu that

rst node,

alist of software file identifiers,
identifier identifies a correspondi ng

files; 5

t.he first Wo L2871
a resident programto
and formng a first

sending the list of software file ideQ&ﬁ%&%ﬁﬁl
t he second node; in the secon nage,
exani ne e

response t

wherein each software file

one of a plurality of software
from
usi ng
h of the software file identifiers,
conprises, for each of the software

10 file identifiers, a first indication of whether the correspondi ng
one of the plurality of sof CINUNACEIE alteryatiyely wanted, or not
want ed; semﬁi ng tHNKOARTOAEPoONnse 1 3ﬁhe second node

to the first node; 15 ==t~ f

response
files that correspond to tl

i ndi cated as d By the
retrieved sdf?zzgg les f
in the second node, beginn

and retrieving those one

, exam ning the first
of the plurality of software

e software 111e rdentifidrs t hat were
second o424 STORE ndi ng t he

om t he HBAQfR FHIE node to héﬁgecond node;
ng execution of the software files received

fromthe first node;
sof twar e file identifj
in the second node, using |
received fromthe first no
identifiers, and formng a
t he software file ide

segflng, for a second tinme, the |ist of
i o the second node; 25
he € i,n f files that were

e tﬁ&&n’f‘r@'f}?? SW@.& of

~Jg5sof tware file
. secoﬁﬁaﬂééponse t hat

. conpri ses, for each of

i on of whether the
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30 corresponding one of the plurality of software files is

alternatively wanted or not wanted; . sendi ng t he_second
response fromthe second node to the first node; in the
first node, exam ning the second response 35 and retrieving those ones of
the plurali nafi tvare WO 96/ 24231

ber BE06; 00 4 34 ¢ PEUEEosaM

correspond to the software file iden%} iers that were indicated in the
second response as bei ng want ed 3} t he second node; and
sending, fromthe first node to the second node, 5 the software files that

were retrieved as a result of exam ning, in the first node, the second
response. 8. The thod gf . claimZ —wherein each of the first
and second indications that e ' gf Wwhe 10 plurality of
software files is not waddediis M£ngg$ﬁpm ai ndi cation that the
correspondi ng one of the plungljty g éfimare |l es is already | oaded
in the second node, or an 1 ndication that the correspondi ng one of the
plurality of software files is forbililden to be lgaded in the second 15
node. SELEGT FIRST FILE

403 REVISION IDENTIFIER
(fﬂj , J =1} FRON NENY

T

ws—  USEP; TO SEND QUERY
DR 0

207 YSE P; T0 RECEIVE
RESPONSE FRON S;

!

409— EXTRACT “800T STATE ANSWER”
FRON RESPONSE

B00T STATE

i ANSHER PRESENT ?

3 USE P;. T0 SEND
SET-T0-800TING CHD 70 5

70 FRON
Fl6.4(b)) \F/6.9(b)

FIG. 4(a)



9. In a networked system conprising a first node coupled to a

second node, an apparatus for supplying one _. or _nmore_want ed..sof tware—— -
fites—to the second node, the 20 apparatus conpri sing: in
the first node: means for retrieving a nmenu that

conpri ses a list of software file identifiers, Mere?&mﬁpftv\are
file i dentWOP@M2¥dentifies a corresponding one of a 25 plurality of
software files; and means for sending the |ist of
software file identifiers frem2the first node to the second node;

in the second node: means for exam ning each of the
software 30 file identifiers, and fqorm ng a response that copp

an i ndication
software fil eg

for each of the software file identi |§arﬂs,
t he correspondi pl ural ift

alternatively ﬁ(ﬁe %{ﬁy want ed \Férdra/
sendi ng the response fromthe 35 sagong node to the first node

35 wherein the first noge further conprises:
means for exami ning the response and retriegi§ig those ones of the

plurality of software files
00T STATE
FORBIDDEN ANSWER WNTED

4

ALREADY LOADED

L4 D0WNLOAD TO

BE FORGED ?

7

$i
/¥ STARTED
STATE 2

USE P; T0 SEWD !
SET-TO-B00TING CHD T0 5

RETRIEVE SUBFILE 403
CORRESPONDING TO FA;
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EXHAUSTED ?

421

431
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70
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SELECT WEXT FILE REVISION IOENTIFIER | _ 4o
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that correspond to the software file identifiers that were 5 indicated as
wanted by the second node; and means for sending the
retrieved software files fromthe first node to the second node.

10. The apparatus of claim9, wherein the indication 10 that the
correspondi of the plurality of software files is_pot wanted is
aIIerngtiveﬂgogﬂgP' icatign t hat Y t he correspondi ng one Eﬁnﬁﬁagﬂﬂpﬁrality
of software files is already | oaded in the second node, or an

i ndi cati on that the correspondi fg*one of the plurality of software 15
files is forbidden to be | oaded in the second node. 11. The
apparatus of claim9, wherein: the networked systemis a
cellular tel ephone system the first node is a base station
controller, and 20 the second node is a base transceiver station;

t he base station controller includes storage means for storing the
plurality of software files; and the neans, in the first

node, for retrieving t hose oneiﬁq, hqﬁpéké}lity of software files that
25 correspond to the software filé i"d&mrti ™ t hat were i ndi cated as
want ed by the second node conprises neans for retrieving, fromthe

| ocal storage neans, those gnes .of the plurality of software files
that correspond to the of t j } wfier hat were indicated
as wanted by 30 the8@tcond rodewﬁlﬁ PF £l Th paratus of claim9,
wher ei n: t he\ngt wor !é’é”% i J% cel ar tel ephone
systemthat further includes System 35 coupled to
the first node;

LA,

SELECT FIRST FILE
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36 the first node is a base station controller;

the second node is a base transceiver station; the neans, in
the first node, for retrieving those ones of the plurality of software
files that espond to the software file identifiers

I ndi cat ed ‘@“&Qﬁ%5d By t he second node conprises neans forﬁgﬂ&mﬁﬁagfng
fromthe first node to the operations support system a request for

t hose ones of the plurality of &dftware files that correspond to the
software file 10 identifiers that were indicated as wanted by the second
node; and t he operation OpROrt system conpri ses:

means for retrieving the requested sqft 1

means for sending the retrieved soft:ﬂm’le f|Vég/E§ ngﬂgékzperatlons
support systemto the first nodey The appar at us of
claim9, wherein the neans for 20 sendMTg the I|st of software file
identifiers to the second node conp}ises: nmeans for
selecting, fromthe |ist of software | e id%#éifiers, a first

software file identif of e file
identifier; 25 ké%né‘ nh” i ware file

identifier fromthe first nooe L ' nmeans for
waiting for the response fromthe

ALREADY LOADED

513
D0WNLOAD T2
BE FORGED?

RETRIEVE SUBFILE 515
CORRESPONDING T0 FRy
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USE P; 0 SEND
RETRIEVED SUBFILE T0 S;

AT

JES NENY

EXHAUSTED ?

319

SELECT NEXT FILE REVISION IDENTIFIER 504
(FR;, J=j+1) FRON HENY




second node; means, responsive to receipt of the response 30

fromthe second node, for selecting, fromthe list of _ software file . __
identifiers, a next software file identifier for use as the current
software file identifier by the means for sending the current software
file identiflier fromthe first node to the second nod

WO 96/ 24231 WO 9624231 PCT/ SE96/ oce?fé‘i&"’““““

37 14. The apparatus of claim9, wherein the nmeans for

sending the list of software file i 8% ifiers to the second node

conpri ses: means for selecting, fromthe list of software 5

as a current
_means f or send| ng’t hé cukrent

file identifiers, a first software file identifier for use
software file |dent|f|er
software fi . i i :
wai ting nea1s coupled to the ekam ni ng and 10 retrleV| 0
the neans for sending the retrieved software file ro-'the first
node to the| second , or those ones of the plurality of
software fi|es that [Corr ARG goe file identifiers that
were indicafed as waXt ed byﬁWﬂU

ond
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15 node to be retrieved and sent fromthe first node to the second
node, and for generating an output when waiting has conpl et ed:

means, responsive to the output of the waiting nmeans, for selecting,
fromthe list of software file 20 identifiers, a next software file

i dentifier f yuse. as the current software file identifier q¥ t he means
for senﬂ r?@’zﬂ% current software file identifier from tFfd/SE M, st
node to the second node. 25 15. In a networked systen1conpr|5|ng a
first node coupl ed to a second ¥6fe, an apparatus for supplying one

ofr nore wanted software files to the second node, the ratus

conpri si ng: in the first node: 30 nmeans for
retrieving a nenu that conprises a list of softwareffiléid tifiers,
wherein eth sof tware riTe rdentifi i ng one of

a plurplity of software files; and for sending
the |ist software file 35
node; WO 96/ 2423
in the

PCT/SE96/§2104

second no
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means for using a resident programto exam ne each of the software file
identifiers, and form ng a first response that conprises, for each of
the Software 5 file identifiers, a first indication of whether the
correspondi ng one of the plurality of software files is alternatively
want ed, or not wanted; and means for sengi first
response fr¥R%2423} he second node to the first node, 10 ?@&Bﬂy&o@%erei n
the first node further conprises: means for exam ning
the first response and retrievinglyﬂase ones of the plurality of
software files that correspond to the software file identifiers that
wer e i ndi cated as wanted by the second node; 15 nmeans
for sending the retrieved software files fromthe first node to the
second node; and means for sending, for a second tine,

t he list of software file identifiers fromthe first node to t he
second node; 20 the second node further conprises:

means for begi nning execution of the F/@of re files received fromthe
first node; means fo Si t he executing software
files that were received fromthe first node to exam ne 25 each of the
software file identifiers, and formng a second response that
conprises, for each of the software file identifiers, a second

i ndi cati on of whether the £ png one of the plurality of
software files is alterng%ggﬁﬁy m@yged, or not wanted; and 30

nmeans for sending the second sé r'om the second node to the

first node, wher ei p % first node still further conprises:
means for exam ning the second reg de and retrieving those ones of
the plurality of software files 3
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In a networked system, os$ P ”s et 23 o<1
such as a telecommunications Attt 23-17 - F SUT] ™ gt
system, having a first node - j—ﬂﬂ-'
coupled 10 8 econd node, & " e | e = i

et s fies liniid 2 3
more wan
the second node starts with the T ar-4-my sy |
first node retrieving a menu - - 219-1-m
of software fle identifiers, B / ’m"“ rer ot
wherein  each  software (] 28+~
fle Identifier identifies a . z
corresponding one of a R~
plurality of software files. The
sofiware file identifiers are

then sent to the second node,
where each is cxamined, and
for each a response is formed.
The response, which indicates
whether the corresponding one
of the plurality of software
files is alternatively wanted, or
not wanted, is then sent back
to the first node. The first
node examines the response
and retricves the wanted
software files. The retrieved

software is then sent from the first node to the second node. In another aspect of the invention, the

203-0-]

indication of "not wanted" may

be expanded to inciude an indication that an offered file is "already loaded”, or “forbidden to be foaded". In yet another aspect of the
nvem:on. the steps of offering a menu, receiving a response, and transmitting the wanted files is repeated in cach of two phases, so that
in a first phase, the second node can request that a more complicated bootstrap program be downloaded and started. Then, during the
second phase of downloading, the more complicated bootstrap program running in the second node makes the decisions about what further

subfiles to accept from the first node.




