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(57) Abstract: The invention concerns a method for reserving isochronous resources on a wireless network of the Hiperlan 2 type
for connection set-up, said network comprising an isochronous resource manager, said method comprising the steps of: identification
of a talker de vice and a listener device by a connection controller; acquisition by the isochronous resource manager of the list of
the devices to be part of the connection; determination of the bandwidth required for connecting the talker and the listener by the

a isochronous resource manager, as a function of the list of devices to be part of the connection; set-up of a multicast group including
the talker device and the listener device if said bandwidth is available.
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15 (1) Hiperian 2 1384 Convergence Layer

* A new generation of Wireless LAN called Hiperlan 2 is being defined
by the ETSI BRAN project. The so-called Hipertan 2 systems are intended to
operate in the 5GHz band, the user mobility being restricted to the local service

20 area. The Hiperlan 2 (‘'HL2') network standardizes the radio access network and
some of the convergence layer functions to different core networks. Figure 1
represents the general stack of Hipertan 2.

in particular, the 1394 Convergence Layer (see references in the
detailed description section: document [3]) aims at describing a safe

25 mechanism to manage the isochronous connections in a wireless network.

The IEEE 1394 Convergence layer allows two kinds of devices to
operate over HL2 , i.e. wireless bridge devices and wireless non bridge devices.

30 (a) Wireless 1394 bridge devices. They contain bridge functions to allow
wired IEEE 1394 devices (controller, talker or listener) to communicate over the
Hiperlan 2 network. They provide a wired IEEE 1394 interface to allow the
interconnection of IEEE 1394 serial buses over the HL2 network.

(b) Wireless 1394 non bridge devices. These devices do not contain any

35 bridge function. They contain an IEEE 1394 application which can communicate
with other IEEE 1394 applications over the Hiperlan 2 network.
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s The invention concerns a network of w red buses, such as buses
conformng to | EEE 1394 standard, in which at | east sonme buses are |inked
through wirel ess bridge connections forning a wirel ess net wor#6f0Ghe ETS
BRAN Hi per| e. More specifically, the invention co
convergencea‘{bao)?}'gtr‘;jﬁ or 20 enabling dev%ces t o communi cat e%&ﬁﬂoﬁélw rel ess
networ k. The techni cal background regarding H perlan 2 and | EEE 1394 wi | |
first be described. 15 (1) Hiperlan 2 1394 Convergence Layer A new
generation of Wr el d8sonfaNnerds with HiepEHEaR1394. ¢ doeurngnidiebé leBumblit fehe ETSI

BRAN ' t beld - ' | ' te i
A oo o St i LR 9 BB L

area. The Hi perlan &t wor k standardi zes the radi o access network
and some of the convergence | ayer functions to different core networks.

Figure 1 srepresent srhbhEE&e@m&bor%@g?éﬁcefla}ﬂr%%dA@tBs%hee é@ral%%%tdf ”%e@{ql the

1394 Convergence, L L. ((see referepnces inth ai l escri

secti on: doc%ﬁﬁo ﬁ'éf)mgﬂ ﬁgn Sdge S5VIChP Rpdabridgee devieps e shakni tsemmnage
t he i sochr onf6RAHEdSYinections in a wirel ess network. The | EEE 1394
Convergence | ayer allows two kinds of devices to operate over HL2 , i.e.
W rel ess bridge devi Sy d vm'.retl ess nog bri dge devices. 30 (a) Wrel ess
1394 bridge devi ces. he@&ﬂw]gﬁ IPNSShaYe he e ite Rrefels direcdiv oVl eddld EEE
1394 devitedqtwerk: ridrl mpdeltaisck aliover real stiredermdgecaveraTdevicestie wWikgsssihe

Hi perlan' 2 dutimonisate R WireWdsisrige red | EEE 1394 interface to allow the

I nt erconnecti on of E 4 serial buse ver the HL2 network. (b
Wrel ess 1394 non b!: H&%%BWES‘EFX fee°f36eafpéél§" Jehuerkasa MirtyabliREE 35

bridge funct394. busdcareniises hrgs wirkmE! Ci%humpl(AthamCW‘dcmheFt%ﬂ to a ’
ni e . ;i i I 1 net wor K.
(é%\l”gr RMil'aI;} %ﬁgggﬁ% %&iﬁz&ﬁg rrii@ébtlgi/g E%f%i‘gff’sﬁ%rv‘f Igg%f] 80%%%@@%% or mance
with the | EEE | PRF st Ierpehsiodng uiskss: Be) Witheubhging caenasteditie nodel
i s defined &Wkedbus.of two and only two portals connecting two serial
buses. 5 The | EEE 1BOULZ00KSY gRRARNAY Shaffdllikesup By SR BEHiQTLik seri al
Control sublayer) multicast DLC (Pata Link Control sublayer) User connection
control procedure, involving the Central Controller. In HL2, there is a concept of
20 link budget that depends on the radio reception quality of the involved devices.
HL2 defines several modulation schemes that allow data exchange with a
flexible robustness (the more robust the modulation scheme, the higher the
required bandwidth). When one device wants to send data to another device, it
shall know the link budget to decide which modulation scheme it shali use, and
25  thus how much of the network resources it needs (in terms of HL2 time slots). In
the DLC Home Extension (see reference of document [2] below), a calibration
mechanism is defined so that the Central Gontroller can gain knowledge of the
link budget for any kind of connection.

30 (2) IEEE 1394-1995 Serial Bus and IEC 61883 for transport of
isochronous streams over a IEEE 1394 bus

The management of the Isochronous resources in a Serial Bus is
covered by the Isochronous Resource Manager (IRM) function described in the
35 IEEE1394-1995 standard. The IRM is not really in charge of allocating
bandwidth and channel but rather provides a single location where other nodes
may cooperatively record their usage of isochronous resource.



bus, so that both non bridge devices and bridge devices can share a sane
frequency. Two 1394 applications should be able to operate directly over a
HL2 10 network. The nodel also allows yeal wired bridge averl 4ces to
wirelessly comunicate using wireless *bridges. Figure 2 shows an exanple
of a Hperlan 2 network as a virtual IEEE 1394 bus. It conprises three
wired 1%@& IBG&1883 (standard: (reeapferenaenelcdentment 5] belavel spesifibs) éheviramantission

res pect | |
Connect Dot IHIRIAEH S Balibe U MuPRrE ST o EEE £8401008 sera
wired bBys. ﬁlswﬁaeclf@ﬁ@ protasetfapneciondviamagement Preedure. orboMB') Bo @t Rades

Li nk  Cogh t&dp e?é’th/'eﬁvyt%"e)th i tﬁqééer%ﬁ.lé I%%Bﬁrclaée/ﬁ g@ﬁb f%glbty%H%p%’t%E lh\kljﬁér&

connection contro rocedure, rnvolvin

there i 8 E’&'Sﬁﬁﬁ@bmcuﬁ orpg SIHQWS%@H@'& thmf&iloﬁepenwscme phdomadi 0 recepti on
quality of the involved devices. HL2 defines several nodul ati on schenes
that all ow data exchange with a flexible robustness (the nore robust the

nmodul at A8 AAseeMGaS, thﬂh@amﬁmﬁteﬂheputr%qlmutmd rhagsdwiod i budNeset sl aberingee
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net wor k Seesdupesesding tmealdes ini the RlugrEonifol iReRistérarcts Hefirsfjon ihf5]) whichRbxGtdd e

Ext ensi pambSisen 5l cument [2] below), a calibration mechanism
is defined so t%at&%ﬁﬂg%eér)l{ersgr Control |l er can gain knowl edge of the 1ink

budget for any kind of connection. 30 (2) |IEEE 1394-1995 Serial Bus and EEC
61883 f@anréI%Psgﬁ‘%ﬁ tesfélfb sHeRO&IHNaBRIS l?éf&%atﬁé erresgt III%EEOH]E?’?&GORH%? éta&%lg\ the

managenent of soc ronous resources in us I's” " cove

I sochr offSQYreRe sheelaimacheegerrces RV rﬁ%mdltb'rthdélglﬂlron@e@qond fter 88 bus reset.

| EEE1394- 1995 standard. The IRMis not really in charge of allocating
bandw dt h and channel but rather ovides a single |ocation where ot her
nodes [A9 secokaligli the bpsresssr dll Hﬁ’eﬁi@‘liwdbét dd cemectadanputsandesudputcaugsl 27
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specifies the transm ssion protoc | ovi sua equr pnent
connect @Q'StthSétﬁe&E@qu beosbess Wrratedsbissome centedierspeci fi es a pr ot ocol
(Connecti on Managenent Procedure or'CMP') so that nodes can cooperatively

use the_lRMto reserve bus resources. As specified by this protocol, when
This procedure guarantees that a bus connection established by a device (or appllcat[on) is

released if this device disappears and obviously if the source or the destination node
disappears.

It means that after a bus reset, the isochronous streams are reestablished according to the
presence or not of the devices involved in the connection.

Since the 1394 convergence layer aims at emulating a virtual serial bus, it is to provide a
similar mechanism for the management of the isochronous connections in a Hiperlan 2
network. This mechanism shall provide the same kind of functions as those existing on a real
serial bus. It shall also be easily mapable on the existing HL2 lower layer protocols
(DLC/RLC). The description below describes such a mechanism.

In accordance to a first aspect of the invention, there is provided a method for reserving
isochronous resources on a wireless network for



a Bus Reset occurs on a single serial bus, the follow ng actions are
performed: All AV devices that had connected input and output plugs prior
the bus reset shall continue respectively to receive and t 4

i sochr onouswdatse2t0 fl ow after the busgqreset, during one pEEm@NssRCCOr di ng
to values in the Plug Control Registers (cf. definition in [5]) which
existed immediately before the bus reset. Controllers that established

connecti ons t have ope second to reclaim resources.
Unr ecl ai med éra)grs‘gétfoé'e%%a@e S?'&I'@Z‘@% & GVPRTISNG FBISERRIO8BYS FREOHFOEENanREErbUS
reset. One Sekbmethedicamprisingtbe stegsaif, al | AV devices that had connect ed

t d t put pl tdye gb to th
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been update S Il ers). This procedure guarantees that a bus
connecti én est abl i shagduisitien ég\the ésacbronapplresaréomaniager sfihedreaf ife t hi s
devi ce di sappeeres t@.ﬂdp@h\@fmesédhnlef:tldme source or t he destinati on node

di sappears. |t means %%arp aE ¢ i’ ﬁ} he i sochronous streans are
reest abl i shed accordi g o E‘P% @Hg‘@'d “?ﬂﬂ"egffof genRoling dee italien ved in
t he connect i@9A.thsilisieaet hi thesBackronoes (rsocecd mprageri 88 agunetivdl Gitthe Gise

vi rtual serroatjemgs id e pmbpthgr&ﬁhg&mﬂ simlar mechanr smfor the
nmanagengpyt of the |sg§ rong 5’?’?@ tions.in perlan 2 network. This
mechani sm shal | provide R ‘fas groyp f "Q)ﬁ}%e dalkemdewceanst theg on a
real seri aI"StEUQ'” devicesi apid t@mdwldﬂelmibbienapabl e on the existing HL2 | ower
| ayer protocols (DLC/RLC). The description bel ow describes such a

nmechani sm | n accor first , .as of ., the invention, there is
provi ded a met hod f%@a’?@éq@%ﬁ‘ emfg%m‘?ﬁgﬁgﬁ? inveRfiane dhe siePaohRGusiEgs
net wor k for thm"smvfsmf@szrtcebemrg/oﬁﬂmConmmEmlmeagédmmmefasbgrces et - up,

sai d netrmrMmmngt@hﬂﬁbe%ﬁhtb&féﬁgr onous resource manager, said nethod
a tal ker device and a |istener

conprising the ste tific
device by a conne(@?f‘g%ﬂcogrﬁ EIE qng:l daeg' era%ques?%”&ﬁt'%yc?fﬁ@”%Béﬁ’rmﬁous
resource m!ﬁ&ﬁ@ﬁ“@ﬂsfﬁﬁéurqesmamgarhe devices to be part of the connection -
det erni nati on of trtearts&ﬁ@rwrdbta ti aohridoh %nﬁ@l@?%‘?‘n?é"ghérﬂ%r i 'ﬁﬁ rodnd the
| i st ener by fe Eé)ﬁ%'@" Iﬁsié)rl [CE franager, as a unction of" list of
devi ces to on %(Sjﬁ %0 - set- up of a nulticast group
i ncl udi RY the taI ké'}avg@\,eg@h Apvice marry out a radio link control layer group join
procedure with the central controller of the network, based on the channel
number,

having the central controller attribute a multicast medium access
control identifier to said group.
25

According to an embodiment of the invention, the method further
comprises the steps of, after a reset of the wireless network,
providing a first time interval (T) during which controliers are required
to reclaim isochronous resources reserved before the reset, and
30 providing a second time interval (AT) following the first interval and

during which a controller may not make new reservations with the isochronous
resource manager.

According fo an embodiment of the invention, the second time
35 interval is set to allow all devices of the network to finish their reset procedure
after a network reset triggered by the central controller.



| i stener device if said bandwidth is available. According to an enbodi nent
of the invention, the step of acquiring the i st of devi ces to be part of
t he connection by the isochronous reso 15 manager co 2004 st eps:
request of a channel identifier by the onnectlon controller fromthe

I sochronous resource manager, transm ssion by the connection controller of
the charfveprdingetatart ¢rabodiment ¢fethe inviestiond eenoestiandonhalers stroprise al eagister, foP 0

h
procedur DY FRE RN ifefal tiEtediel Bling SR e, SOk atgne
nunber, having the central controller attribute a nulticast nmedi um access

trol f  th
nvent i GooHg b 2hchbenfhehe o Moo SEC LR Ao REIREL e Rt "o (e
Wi rel ess net \Mﬁw{dlng)abusaem@ahorfnegstertlm pech muchscval (T) during which

troll I f
Cho reset . and 3B 17 sofitel oRbEE \Bledte B S AR el o B bE R ER a3 T ot
i nt er valnogduringa hﬁ@mmre@ht thecew regidter combant bemg isekisn mRewtwerkeese inmezsagen t h
t he 'SO?@f%’]ﬂ)‘dé resource nmanager. According to an enbodi nent of the

e

i nvention .'second time 35 interval is set to allow all devices of the
network to fihavisé thheispchresais pesouedunmanagét dest afonétomatéstr exled dfr ihggbused by

the Ceng%ﬁéraﬁmr'é&@t%reéonteﬁ}t 1 aires rggé’urgg Qe Légf:ﬁ&q apﬂoéet 365' ]r%{aﬁ%qge g%nq[ﬁ {fljiteh €

i nventi connect er

second buﬁeemefa@m@g;starmoetenb@tbe eodéolemmgccpxr@gr anmabl e by the central
controller. According to an enbodi nent of the invention, the nethod further
conprises the steps of: providing a bus generation register in each node,
havi ng #eeordisgtipaan emhedimientof thediaventiohe theometind isfchareetdnized de tieat dhé ot

regi Steﬁvoﬂils%ftH%%ﬁeﬂHf{éﬁ@ a network reset, the new regi ster content being
sent in a network rese Ssage to the node, havi ng the i sochronous

resource nanager test for the latest value of the bus generation regi ster

content 1118 1§ HeCROHA Gfat’ HEUtbnd ‘P T BGHENAWrdftlaif behdf sbBIYeSd e b

generation number are inventions in their own right and might be claimed separately.

Other characteristics and advantages of the invention will appear through the description of a

particular embodiment, described in relation with the figures, among which.

- Figure 1, already described, represents the general stack of Hiperlan 2,

- Figure 2, already described, shows an example of a Hiperlan 2 network as a virtual
IEEE

1394 bus,

- Figure 3 represents an example of a hybrid network and its modelization as a network

comprising a virtual bus,

- Figure 4 represents the format of the 'Virtual-Channel-Available’ register according to

the embodiment of the invention,

- Figure 5 represents the format of the 'Virtual-Channel-Available' register,

- Figure 6 represents the format of the Virtual input Plug Control Register (VIiPCR),

- Figure 7 represents the format of the Virtual output Plug Control Register (VoPCR),



bus generation register content of the node is not correct. According to an
enbodi nent of the invention, the method is characterized in_that the net
work is of the Hiperlan 2 type. It is to be noted that t he 4{otihodR0%f t he
addi ti onal wafoggs2agd period delta T angd the bus generat i bsihRs; are

i nventions in their ow right and m ght be cl ainmed separately. O her
characteristics and advantages of the invention will appear through the
description of a pali:t i cul ar enbodi nent, described in relation with the
figures, ampng whi chFigue 8 iepresents ielatye Je sod ieperiadeprespe nepretértingener al
stack of Hi fie |dstay2 for- relagming Boctrbn@rdyesdaresi Mg 2 SHOUSHRD 1o 3 Of @

Hi perlan 2 K S

exgnpl e of %Iﬁ:lwg %l&?g&t@w\l\l\;c%ietr\?ﬁi?ns IaFeE @gﬁ?‘?r}ﬁ‘?‘gwgég gnﬂé’f \%&rfﬁ& @%ﬁﬂrl sing a
virtual bus Sd‘r“ee'larr %&%&f@h@@ntﬂﬂl@r fastdrthe nesibileterminals MT1 and MT2 of
"Virtual SChﬂgud 3Avai |l abl e' register according to the enbodi ment of the

Vi rtual - channel - AV Fﬁgfﬁemﬁ'qb%ﬂﬁ%@heénﬁsasg%ssmnmb@mt of the
Virtual i np%’ﬂ &HWNQ"I@Q B¢ dliffqrentpoRhile temninaiseoffiguae Befoert soni-he
format of tkneef%ldtcoahecmnput Pl ug Control Regi ster (VOPCR) 27 July 2004

WO 01/56226 6 PCT/E 4 epresents re I ve and AT
peri ods &resg repregg%ﬁ)ﬂg %%d’:g% ﬁ?“’é’é‘fsg‘?fn?fha‘f?@%%? USesour ces
after a 'Pes&PNRRAOPHE WBICH? Mpbile @’nwﬁ d‘ﬂTﬁMq be @vetaid amso anesxisiingi dden
foll ow ng t kenmeudionf the first delay) for the Hi perl an 2 Central

Controller and the M2 of 3, Figure 9
is a diagra trat d@ tﬁ %Essatsg/gﬂeei}ﬁ%ssﬁ & %’éCJ‘G\‘B%‘%PgL{%G?w %%ntﬂ"faal
Control | er g‘?& rf’h oRfrg! é?%ﬁ’lfh%’ﬁﬁb'feetefrémﬁisriﬁmsGﬁSa‘|gure 3 for a non-
overlaid connecti on, Figufé d2ris 40 eéxarldliofd aBtvRSrk SarBRieMUK iH04 HHagaver! aid
I sochroRous endiRyrm@gpection, in which a nobile termnal M4 is to Be
overlaid onto an existing,_connection, - Figure 11 represents the nessages
exchanged bet ween thé’gu@eﬁiar'%lla dgaranp rerreseiingt the mesdsiizatiarepiranedttsali n t hi s
case, - Fighug 12 is an exanple of a network architecture in a bridge

The present embodiment concerns a network of IEEE 1394 wired
20 buses, interconnected by wireless bridges based on Hiperlan 2. Nevertheless, it
Is clear to the Man Skilled in the Art that the principles described in the present
document may also apply to other enviroriments and that the invention is thus
not limited to the specific environment described herein. Detailed information
concerning BRAN Hiperlan 2 and IEEE 1394 bus standard and related

25 specifications can be found among others in the following documents:

[1] ETSI BRAN Hiperlan2 Technical Specification , Data Link Control
Layer, Part 1: Basic Data Transport Function.

30 [2] ETSI BRAN Hiperlan2 Functional Specification , Data Link Control
Layer, Part 4: Extension for Home Environment.

[3] ETSI BRAN Hiperlan2 Technical Specification , Packet Based

Convergence Layer, Part 3: IEEE1394 Service Specific Convergence Sublayer
35 (draft), version 0.0.0. (1999-12).



15 environment, - Figure 13 is a diagramrepresenting the nodelization of
a virtual bus. The present enbodi nent concerns a network of | EEE 1394 wi red
20 buses, interconnected by wireless bridges based on H perd/afihp2004
Nevert hel esgg oi/de2des Cl €ar to the Man illed in the Art thatedififiedl’ i NCi pl es
described in the present docunent nmay al so apply to other environnments and
that the invention is thus not |imted to the specific environnent

descri bed herein. Detailed information concerning BRAN Hi perlan 2 and | EEE
1394 bus standard aHieseethieedlocasiestseds mellt aomsheradohendrisindlatingrtg ot her s

in the fol | pypar@ndDCurEBSilablel o Ble BRANeEh p@ué%JﬁE&fHP@% anfgsf | cation
, Data Link ttrol Layer, Part 1. Basic Data Transport Function. 30 [2]
ETSI BRAN Hm)S ’Fq %n2 Functi onal Specification , Data Link Control Layer,

Part 4: Extension for Home Environment. [3] ETSI BRAN Hiperlan2 Techni cal

Specification , PagkpiEBasssh-16N\QEIMEE $@Y8Ad FRT L 1Figh! g%géé%% Servi ce
Specific Co VeL ngeFSubI ayer 3s (draft), version 0.0.8. ( - f? 27
July 2004 V\%E’Eﬁ/ 26 7 PCTIEPO /00941 These three documents, as well as

ot her docunents relating to Hi perlan 2, are available fromthe European

Tel econmuni cat i ons [%@Wﬁg%, [bi@ﬁlﬂﬁﬂéﬁ?ee fr Eﬂ%sﬁrﬁ%%@?%@%%n%ﬁgﬁ.' EEE

Standard for a H gh Performance  Serial Bus. [5 al
Interface for consuner Audi oNideo Interface. 10 [6] | EEE1394.1 Draft

St andard®for Hi gh He} fERE3RAe1 SeriftaBtabdard Buri Higls PeFelmarice £888) Blbe two
docunment s [ Alidger(Heb] 7'a1@9?vai |l able fromthe | EEE organization, while the
document [5] is available fromthe IEC. 15 According to the present

enbodi ment, an isochronous resource manager (IRV) function is defined on
the virtual bus of Wiegdwe docurnentsi Bdchndnblisareesvaitabie rfaser that i|BBE

mechani sm aggRhfaien, whikitRe RbESABHL [5PQ HARMME FBRthPIEY des functions to :
15

According to the present embodiment, an isochronous resource
manager (IRM) function is defined on the virtual bus of figure 1. The
‘isochronous resource reservation mechanism according io the present

20 embodiment provides functions to :

- Reserve isochronous resources (channels and bandwidth)

- Release these resources when either the controller, talker or
listener leaves the HL2 network.

According to the present embodiment, the isochronous resource

25 reservation mechanism is located in the Convergence layer. This dllows both an
application and a bridge layer to use these functions.

In the present embodiment, the IRM function is located on the
Hiperlan 2 (HL2) Central Controller's 1394 Convergence layer. It provides a
“channel available register" and "bandwidth available registers”, so that other

30 device applications can make resource reservations, using the appropriate lock
requests ("lock_req/res"). As a difference to the IEEE 1394-1995 IRM, these
registers are slightly coupled together, so that when a reservation comes for a
certain amount of bandwidth, the IRM knows for which channel it is. This aliows
the Central Controller to compute the link budget for that channel (it knows the

35  devices that are member of the group MAC-ID — MAC standing for Medium
Access Control). If there are sufficient network resources, the IRM will generate



- Reserve isochronous resources (channels and bandw dth) Rel ease these
resources when either the controller, talker or listener |eaves the HL2
net wor K. Accordi ng to the present enbodinent, the isochrond{s'Wed¥drce 2s
reservatio pismis located in thg Convergence |ayer ovvs bot h
an appli cantvl on and a bridge layer to gse t hese functlonsPC ﬂ%@ﬁ@present
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Controller's 1394 Convergence layer. It provides a "channel avail able
regi ster" amfdfaviosaidilelkh resveiessdges otiegyivisieeit wil] genetait efdtting Ieckdpay ce
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t hat channel knows
MAC st andi nd’ HB‘% REYP Rse i%'ﬁeéssém@)‘i‘ﬂ‘?m € PepagRtade Asprdingrteithe preseniet wor k
resour ces, endadiRnenti Bl btgmmleaat@nmnmdryls 2864 nWSeQRNB@@%@erB sdfRbt RO/ 00941

a faVOfab'ﬂRMCléaﬁeélst:ﬁgiﬁﬁﬁ%tw %rweaﬁ ah %tg SRR Fﬂoeenﬁ%e?' ng | ock

-res nessa 88 ated or

% r’é‘t gV %ﬁs et wor k C[}EJ

de- associ af&d3rdnoNe %eo{t,eﬁa M Rylper, ES?rés%ptef'f'cﬁ@tt%mzr'&E\ﬂ)lﬁr@béfﬁteed to
be s rdél ahptdefinegdrfor astanestdiERE 18I E0%enenitRM.El se, these resources are
rel eased. In HL2 a bus reset takes sone time to be propagat ed. According

to the present fﬂ trrr&?t a 'bus generation nunmber' is used in the IRM
regi sters, so that AroquetiPR an di st i ngui sh between a new and ol d resource

claimand react acbu divegtign pBepnsgerestaptingrtheuntreagddrs dricodesids ¢ t o
the HL2 | Rvcomfebiane of tre IRte ol 1904 iRl foRa HIB A Hrlunbb k@O hePus | RV

1. Intrqduc Nn. dhe.Jnyentio r.o management
|sochroﬁgus{ér§b HQ"@! “E’ {1]ﬁidi%@gfgmvﬁ%g%gn?wdéoETI@V‘H-E?WK I n
what follows, the is term"virtual” will be used to describe the

vocabul ary att achedsihge the ddtd Fdié'ls hwer oh BCH; rétBQS Sdurh ahgn loh 5Qu&r on a
W rel ess ”egéﬂagpbhgaﬁ'te lJﬂJ |OZ| r[u(a rgl'@éinnes can lt')e ?mrtegbas ag];ng1E}eu?g 3§hanne| S

can be |im as’'an e
f course, other values may be used.

20
The left part of figure 3 is a diagram of a wireless bus to which four
devices are connected: A Central Controller (CC) and three mobile terminals
MT1, MT2 and MT3, respectively acting as talking device, listening device and
1394 Controller. The right part of figure 3 represents the modelization of the
25 wireless network as a virtual bus, to which the four devices are connected.

IEEE 1394 isochronous channels are mapped to multicast group
Medium Access Control Identifiers (MAC-IDs"). In the Data Link Control Layer
Home Extension ('DLC HE"), there is a current limitation of the multicast channel

30 number (the maximum number channels being 32).

According to the present embodiment, VIRM (Virtual IRM) registers
are defined: V_BANDWIDTH_AVAILABLE and V_CHANNEL_AVAILABLE.
These registers are present in the 1394 Convergence Layer of the Central

35  Controlier.



O course, other values may be used. 20 The left part of figure 3 is a
diagram of a wireless bus to which four devices are connected: A Central
Controller (CC) and three nobile terminals M1, M2 and MBS, Juy:Mectively

acting as t%lﬁ@ﬁzéjevi ce, listening degi ce and 1394 Contjg} ﬁﬁfoosﬂ‘e right
part of figure represents the nodelization of the 25 wreleSs netwrk as

a virtual bus, to which the four devices are connected. |EEE 1394
i sochronous channels are mapped to nulticast group Medium Access Control
Identifiers (' MAC - Thgdoljowing registeraace gisnkiefondr YIPQRyeirtuaHopet Biigensi on
(" DLC HE'), ddmriof rddistarsy ahb aVBPdER Witkahi Qo Reaslar&n 30
nunber (the ma irruc&\?nu ﬁrt ch;%%?vélhgg'i %gpgﬁmw%c%g?%gé{eéﬁtﬁqu%lfseesent
enbodi ment , WAFMSEMMIGEANAY B)SOHES YisihksiSo Hsstgams. v
BANDW DTH_AVAI LABLE and V_ CHANNEL AVAI LABLE. These registers are
present isn the 1394 Convergence Layer of the Central 35 Controller. 27
July 2004 WO 01/56226 gﬁ PCTéEPOl/ 00941 The follow ng registers are also
defined: ViPCR (Vi tdihiParRBaEniiropnemtytrspuice ragnagestest (AHiicammesursyi r t ual
out put Pl ug asdmetwerkegidwidih)siy dohe by timEentraliCamitrelier. devi ces that can source
or sink isochronousTisd AR isdeh RS LT our
“managenent @ﬁﬁgg' %%st A_%rougfs aﬂ‘ﬂg?&gﬂ*%gﬁﬁ@ﬁ A)Qfﬁl’@ﬁ@oa%ﬁ%yfﬁt ﬁ% Centr al
Controller. (BENEE APV PR AMo IR 7208 & teEehRKedbe IRV kRptiarapay ke i n t he
Conver gelfice implgaentsd emany R capableawda. Tiee pally réguirement id R fhersshan may be
101! emenkecbilofaRURhARGHRILME M TP hobE Wb kBN 1g! there
d t node shal'l "know

shal | be only one | Lunni ng a Lt and thal every

where it i s.‘%ci\’gﬁf& @Vths p{%se[rﬁ@"ﬁ?ﬁ’g%‘?ﬁr{efé’ﬁﬁw"ﬁéﬂw re8sons, HRM; rasdrenon
reasons, | Rigdaiesl ipdbe cytle muaster dna s¢réal bysl e naster on a serial bus. 15 Al so
in order to sinplify the protocols (nodes know where it runs, |ess

broposed that  the. IAob TREe o RRERE pEfloRIn(ERF Bho8 WoSH BrgihiessLayer
The vi rt ualonsiaities betvadn st igseRMopagatiooasnd c crsvends asclaion)t rivl is
procedure f proposed tirdtZhe ERMQUKs in the Central Controller's Convergence Layer. The
virtual IRM has to drive the RLC multicast connection control procedure for the
HLZ network.
20
To comply with the IEC61883 standard (document [5]) as much as
possible, it is proposed that the connection be established by an IEEE 1394
controller. A 1394 controller is a 1394 node running an application that aims at
contralling other devices such as talkers and listeners. The concept of 1394
25 controller is defined and used in the IEC61883 standard (document [8]). This
application will reserve bandwidth and channel in the VIRM and configure the
virtual input and output control plug registers (VIPCR' of the listener and
"VoPCR' of the talker) according to the following rules.

30 2. Control and Status registers description
2.1. Isochronous Resource Manager (VIRM) registers
According to the present embodiment, VIRM registers implemented
in the 1394 CL of the Central Controller. Format as well as accessing rules are

35 defined as follows according to the present embodiment:

2.1.1. VIRTUAL_CHANNEL_AVAILABLE register



20 To conply with the | EC61883 standard (document [5]) as much as

possi bl e,rrpi %/ i s proposed that the connection be established 7b an | EEE 1394
controller. A 1394 controller is a 1394 node Irll:nnl ng gnl ap{ﬁ [ ?Qﬂ_lﬁ_"htehat
aims at coptrolling other devices such as talkers an | St eners.

concept of Y8RP controller is defintl and used in the YEEFHEB4St andar d
(docunent [5]). This application will reserve bandw dth and channel in the
VIRM and configure the wvirtual input and output control plug registers
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oo ster o7 i SR A a P L BE0s yné e “Toodi fehisi s

i npl ement ed r%fséﬁ§°W?9WI to| g dsnchrseys Rbgoaeis & tolthafte iMdNus. Ws i s two

quadl et s | ofigy 4tseribeba®MREN edoit QakuBeot ﬂ#&?@ﬁésnd ﬁ«}éN:Lock & nlﬁj@g'a\,\%‘éh?f{gnga\é\ﬂt{gg
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the same ch&fffént emRedime!, speeitic 3 toe MIRMs saneyibits eare aserefopdne Hus t he

i sochr onous gehamatioh siufhben (i3] bitd 32 Re36)i Otherlbitbufe relerveljor a serial bus | RM

a bit value of 0 indicates the corresponding channel is reserved and

therefore unavailable for further reservation. According to the present

enbodi ment, speci f i Ce3H3PHEOLK FANPYE RV ransgetionssedtioregitter dresisetio

gener ati on burtberreg¢érving tort®liS2eltieras) res&ivBes nBint ShaHR| bﬁ%?rr&?ﬁm Bgad and

Lock compar grs4@PresbARSAALNANSAEN Ul KEGk3LET are used Dbythe Feserving

controller either to reserve a new ‘to reclaiman already
reserved’channel after a virtual bus reset, 15 Fi gure 4 represents the

format of the ' Vir tRigireCharepedsefisatieakdraiat I ghet ®irtuafCRFRENBvAIHHAS
register.

Accessing rules :

20 « Virtual bus reset operation :
After a virtual bus reset (self_id packet received from the Central
Controller, carrying a bus generation number), the register bits
representing the available channels are cleared. All channels
become available again. The 'Gen_Number' bits are updated as

25 well (according to information present in the self id packets sent
after the bus reset and received by the node implementing the
VIRM). A timer T is started. Before the timer expires, resources
(channels) have to be reclaimed. In order to decide whether to
accept a resource reclaim, the VIRM compares the Gen_Number

30 bits with the corresponding bits in the Lock request. If they
match, the VIRM knows that the request was made by a device
presert on the virtual bus before the reset and the resource
reclaim request is accepted. If on the other hand, they do not
match, the resource reclaim request is rejected. When the timer

35 : T expires, resources which have not been reclaimed are
released (Group Mac_lds are released in the Convergence
Layer).



20 Virtual bus reset operation : After a virtual bus reset (self id packet
received fromthe Central Controller, carrying a bus generation nunber),
the register bits representing the availabl e channels are /-8 &4 Al |
channel s becone avail able again. The 'Gen_Nunber' bits are updated as 25
vel | (accor %Y nf or mati on present ¥In the self-id pacREFVEPHEML af t er
the bus reset and received by the node inplenenting the VIRM. Atinmer T
is started. Before the tinmer expires, resources (channels) have to be

reclai med. In order ¢ oSdgeaee fdtia|r ept = t he
VI RM conpares the Gen ate ORI, C&Pe'Spﬁﬁ%ﬁg to%?ér 22%5%&&%@% t he

. 30-.bits w C
Lock request. If they bﬁg%?{'mﬁg\%m Wﬁg)o\%"tf’wé‘?ﬂ?qﬁafeﬁ%ﬁuest was made by a
device present on theTheMIBY shalsbehutveras ahe sealdiusaliRiit heshaksejeece

reclai mrequest is acqes¥ Rfuest o Bntdieady péasrer\;g@ng,anhgpé,\,% 0%hanpBtEh. the
resource reclaim requq%%erkg E]V%eg_'toe]g. Wée? t he tgrrer 35 T expires,.
resources” whi ch have n %ouagéo)%\':m gmessagrLedRM eready ipreceiNe are
rel eased in the ConverJndeR N MFssaigky ad0tvs \WRaid5Gaze He first

PCTI EPO / 00941 St and&Ridc GPROAP QOIN GRE | . paL.] ween
virtual bus reset ti '@ernt?él eggitr‘%ﬁ?n ﬂs{és% eqigﬁkeggl\’éﬁtjgrt ?%geﬁdnﬁgléqﬁ/%w
shal | behave as any sefiar bug | Bt s Aate () W FroupoMAGHdudiexton an
al ready reserved chaniC_GR@KWPaJORMhmmedsagss fbr ities esawend chuhmelawlliogidr equest

nmessage) 1¢ he | RM i s r egshiletTermeaf féqhggg}_ngag,gp Npressages on this
channel . Wien the first RLC GROUP JON rressagpéMlgg recei ved for that

channel, the Central Controller shall create a new group MAC-I D. Next
RLC_GROUP_JO N nmess&gbs. YI5RTUAe BLANRWHNEN p&VAWABLEadglistet0 Mbbil e Termi nal s
to the sanme group MAC-ID. 2.1.2. VI RTUAL- BANDW DTH AVAI LABLE regi ster This

Feserve bandu dth 1 oS e Fuaterreet niine SBHE Rluiecs cPorRferE s 27
to 31 ar¥ deldiesewg handwidih dersa gartistiar cbannabnibisr oneTheaditieng bBits 27 Got 0 26)
are 31 are dedicated to the bus generation number. The other bits {0 to 26) are ’
dedicated to express the bandwidth available on the virtual bus as a number of
bits or bytes per second at the Convergence Layer level. For the bandwidth bits,
some reserved values are not allowed (for example the value OXFFFF is
20 reserved).

A Read Request to this register allows a device to get the Bandwidth
available in HL2 network.

25 The reservation of bandwidth is made through a Lock Request message where
the arg_value is composed of two quadlets :
-The first quadlet indicates the selected channel. In this word, the
only bit set to 1 indicates the selected channel. The Isb corresponds to channel
0 and the msb to channel 31;
30 -The second quadiet is composed of the result of a previous read to
this register for the bits 0 to 25 and the generation number of the controlier for
the bits 26 to 31.
The data value is a quadlet indicating the bit rate requested for the
particular channel.
35 The request will be rejected if :
» the channel indicated in the arg_value is not available in the
CHANNEL_AVAILLABLE register: or



dedi cated to express the bandw dth available on the virtual bus as a nunber
of bits or bytes per second at the Convergence Layer |evel_ . For_the

bandwi dth bits, sonme reserved values are not allowed (for o W% he
value OxFFFF is 20 reserved). A Read Request to this register allows a
devi ce to J¥RO¥3§¥%Bandwi dth availablel?n HL2 network. TR0 er vat i on
of bandwi dth is nmade through a Lock Request nessage where the arg valu e

i s conposed of two quadlets -The first quadlet indicates the sel ected

channel. 1 n this oz dind tnepioh fintbct Ghaibed ih Bl E8GERADG SRRSLEY

channel . The | sb corresponds to annel 0 chann (
-The second quadl et i TOBBWS&EQSF%PWW@Q%QGW [BM. & previous read to this
regi ster for the bits e goeardy ahbandvadipeneicatet am tie hbek Requesh s ighsrr ol | er
for the bits 26 to 3ipanThee g@éi%b@b?ﬁdv&igt R Godd PRty an(}w@gblt rate
requesteq for the particylar channel. e request wllbe'rejéected if :
the chanfel i ndi cat edSIN§e{iRreagding RGLONEORE. available in the CHANNEL
AVAI LABLE register; or 27 July 2004 WO 01/56226 12 PCT/EP01/00941 the
Generation nunber indicated in the Lock request is different from.the
generati on nunber g& the.b or the quantity of bandw dth indicated in
the Lock Request i T‘ﬁeéﬁ'é' TUeRan the available bandwi dt h(anot her node
reserved bandwi dt h * 5Stantieed tPreratiendi(peridoly betaeenovitivall bet Jreset tirA&CEssi ng

: i i virtual bus reset tiner T
(rag:oiefy- alggt ﬁgg?r\c}i rqtoeéﬁélgﬁihég%gt\{gm:aps %F\e%teﬂé I %\?/I getrs a |l ock requgst on
the VI RTUAL BANDW DEI{& WAl (BLERMegi 918y 3¢ 19F5us BREESteqRBst @
bandwi dt h as wel | as VIRFUMaBANDWIDTH AVAILABLES hagistérheit  lrongut et he
topol ogy map (that i trehiédtéd baRaNNEas AdidPiheOhannel it is for. It shall then

compute the topology map (that it built from the calibration,

15 described in clause 6.5 of document [2)) in relation to the multicast
group MAC-ID (as a resuft of the Radio Link Control ('RLCY
multicast join procedure, the Convergence Layer knows the list of
Mobite Terminals for a particular 1394 channel. It can thus
determine the relevant modulation scheme for this multicast group,

20 depending of the link quality, and thus check whether there are
enough avaitable resources (HL2 time slots). If there are enough
available resources, it will accept the reservation, and start a RLC
multicast connection setup procedure within the multicast group. If
the RLC procedure succeeds, then a favorable lock response

25 message will be generated as an answer to the lock request
message. If the reservation fails (because of a lack of iink budget,
or because the RLC fails), then the lock request will be rejected by
a lock response message. in the argument (old_value) of the
rejecting fock response message, a corresponding error code will

30 be inserted (for example one of the forbidden values of the
bandwidth available bits), so that the requester is informed of the
reason of the rejection.

As for a serial bus IRM, the lock request is rejected if the
bandwidth previously read during a read transaction and inserted

35 into the lock request message as an argument does not
correspond to the current bandwidth available (two concurrent
reservation procedures collide).



as described in clause 6.5 of docunent [2]) in relation to the multicast
group MAC-ID (as a result of the Radio Link Control ('RLC ) multicast join .
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does not correspond to THe &dr q A dar aihoe (RHFmsHein Qe oaareaPt @nt
reservat idn procedur es ressureedesclaimy thpuVIRM oses W (386 GRdthet Dits (if they

PCTI EPOL/ 00941 Vi rt uaknaists feeb@iceORRIRhi RN accdltb@! ifathsl " by alotPHBadiEs et

Goner at i on_bus. nunber ) oL@k R &SR ienfe ey 2° Sirike. fighun-
bandwi dt h becones avai lefigeggaespurcase narpiurmblensedi (anyaraxisiipd atredlticest wel | |

according to informatiemrwwa@mﬁthinrthéhﬁmﬁ:@bfgﬂodpﬁha@fa%rséd&@ﬁ@it}é@mcﬁy the
VIRM A Hhmer Tis started. Before the tinmer expires, resodrces

(bandwi dt'h) have to be reclained. In order to accept a 10 resource reclaim
the VIRM uses t he GEHIUE Fisivesihe formaf of theyVirtual_Channel_Available’ register.

2.1.3 VIiPCR and VoPCR Virtual input and output Plug Control
Registers
20
The VIPCR register (or set of registers) is implemented in a 1394
Convergence Layer of a device that can sink isochronous streams. It has the
same functionality as the iPCR defined in [5]. This register is implemented
according to the Command and Status Register (CSR) architecture. A
25  generation field is added tfo take into account the difference of time in the Virtual
Bus Reset Notification. The generation number is incremented modulc 2° at
each Virtual Bus Reset.

Figure 6 represents the format of the VIiPCR register.
30
" The VoPCR register (or set of registers) is implemented in the 1394
Convergence Layer of a device that can source isochronous streams. It has the
same functionality as the oPCR defined in [5]. This register is implemented
according to the CSR architecture. A generation field is added to take into
35 account the difference of time in the Virtual Bus Reset Notification (¢f. [3]). The
bus generation number is incremented modulo 2° at each Virtual Bus Reset.



mat ch, resource reclaimis accepted, if they do not match, resource
reclaimis rejected). Wien the tinerT expires, then un- reclained
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The generati on nunbBie Peyioad tbadivestbaddDyPointo point comabednr douaterBng Reset .

Fi gure 6srepieonntise fiblshavatie o5mé B@ﬁni%f@y@fﬁjuﬂﬁg%g@é%@ VO

‘register (or @et of Legi sters) is inplenmente Mergence
48 R

Layer of a ri“'aéde""t t can source isochronous streans. It has the sane
functionality as the oPCR defined in [5]. This register is inplenented

ding to th ' b B8 dohEteht | ke int
according to the CSRnAe s beaddiok 6 tsdf BRIGA1H B8 dohelefirin adehs] ake Into

35 account e fference of tine i.n.t I rtual ese tion

(cf. [3]). eCh ”?F‘e[@‘ﬁ’eer'agﬁ‘%?f}@&r%@rwi@ increnmented nodul o 25 at each

Virtual 'Bus Reset. 27 July 2004 WO 01/56226 14 Figure 7 represents the

format of the VOPCRIhG gehétatin nuffEEl RRAIHEOI alherafialy oPath dasfar head
t he On-Li | el'ds

I D, Point t j connecti.on,count,er .and ne s have the
same def i ni { f‘gﬁhgésettﬁge'é’%i‘?)’a|"é%t“°fi?e|"dl§ Bt bndhe mode trelfi Pedising pB]. Wil e
it is codedinsferaeniat eountefoatdeacht rtia bustresetnir hyi tdinglacioumtet akbdciatetihe
channel wi | yvithehe it Buanegethotilickflon3 and HanHyed I8N #c2E LML T UHgN el Ndi cat es
the gengg at R fl%id fsmeecleggéry 'eaéﬁjs%l all the Wireless Terminals are not informed of a

virtual bus reset at the same time.

Accessing rules for the Vo and Vi PCR registers:
¢ Standard Operation (period between a virtual bus reset timer T
20 expiry and the next virtual bus reset) :
When a Convergence Layer of a node receives a lock request on
a PCR (either input or output) and with the channel bits set, then
a RLC join request procedure shall be started to the Central
Controller. Once the RLC join response message is positively
25 received, then a successful lock response message is generated.
' Otherwise, the lock request is rejected.

e Bus reset operation : when the Convergence Layer implementing
the PCR is informed of a bus reset, it sets the Gen_bus_number
bits of its PCR(s) to the new value. The Convergence Layer starts

30 a timer for the interval T, and operates sink or source data as it
did before the bus reset. It also ciear the channel bits of the
PCRs. If channel bits are written again before the T timeout,
nothing changes. Otherwise, the Convergence Layer will
generate an RLC_lLeave procedure towards the Central
35 Controller to leave the muliticast group.



Bus Reset received by the node. It is set by the node itself by using an
incremental counter at each virtual bus reset or by using a_counter
associated with the virtual bus reset notification and lmlar’?gﬁwv?%p“lt he
Centr al 15 This field is necessary because all _the rel ess
Term nal s gﬂg’%ﬁ %5? nfornmed of a virtul? bus reset at the ’quﬁe.
Accessing rules for the Vo and Vi PCR registers: Standard Operation
(period between a virtual bus reset timer T 20 expiry and the next virtual

bus reset) : Wen aACczssiggelnics (deryicfronf the AR LEGAIWES dhd QWlhrbRguest on
a PCR (EIth%l’ ale] or output) and with the channel bits set, then a RLC
join request Broc mjre shall be started to the Central Controller Once

the RLC join responzﬁe ReRlcagen fisst presintgs\a charrs! wish dhey ERIM (bhmdmgstmecessf ul

| ock respondéRTEAEaGEIANNECRAAILABLE BYisRr Wolbwed My 4 95 F&f ttHe%

d rrent I ng
the por s P AEClesRRERel I B, %@‘%ﬁi%ﬁtﬁ%m BFt s of
its PCR(s) ffgmst H@HWE‘{VE@S torAetablis, Bnge sl éha lagle respbnse messagesthiaver f or
the intervabegn ainainepel atwsvai the rﬁie@@ﬂbﬁﬁd\d@irﬁ %eh&angqa\ %clRelfe [i€stt e bus

e tcen agal e bt ors USRI Eatb R, MBI AR fegites Hém?aee%ﬁeare
VCV(r)InvergengeCE'é‘tﬁé q’mputgé%hrﬁ&@d@ﬁtn@a_ 1“é?r’:lsi)@l”@dmdure t owar ds t he
Central 1035 Controller to | eave the nulticast group. 27 July 2004 WO

'?ﬁ/ 52(2)ﬁ?ré;5| erPCTIaE | ca?ig%%ﬁoﬁ'ﬁské&t fics g'fs Jﬁe%nprpl% Pé‘sg?%etg %t !ﬂ?fgnxlafw °
Wi 1(:a h the | Rﬂﬁs(ob'ycerpspé‘?ﬂ’ﬁ tHY regiptrns A ﬂJﬁANHEEm Yavar Vit Rs witginsheopef ol | owed

by a | ock reeumstintervaleintheh Mpsmmmmmv&@n@a@ﬂm@duésfs@rtafb%n&( PCRs
and VoPCR oftt he 88924 dkidre mul ticast group it wants to establish. Once
all the Iock response nessages have been obtained, it reserves the

r el evant'” bandwi dt h by sending a | ock request nessage to the
VI RTUAL- BANDW DTH _AVAI LABLE regi ster. Then the VIRM can safely conpute

the Iink budget forp5RatdiLd [&RFLn@FAY8rce reclaim or release

Virtual bus reset operation

20 When the HL2 Radio Link Contro! layer of a Central Controller
detects that either a device has left the network, or that a new device has been
associated (following a RLC association procedure), the identification (‘self_id")
procedure at the 1394 Convergence Layer level ensures that the Central
Controlier sends a virtual bus reset message to all other device Convergence

25 Layers. Each 1394 Convergence Layer can thus generate a virtual bus reset to
its upper layer triggered by the reception of the virtual bus reset message, with
a certain propagation delay.

Each device contains memory dedicated to storing a virtual bus reset
number which is the already mentioned generation number. The bus generation

30 number is increased by the Central Controller at each bus reset. The bus reset
generation number is contained in the self_id messages.

When a controller receives a bus reset indication, it has to re-allocate
all its connections within one second. After this time, it is not allowed to send -
35  either reclaim or normal claim messages during a period AT. But a device can
receive and accept a request during this period AT (see figure 8).



10 When a virtual bus reset occurs, the application has to reclaim
resources fromthe IRMregisters and the relevant Vo or ViPCRs within the
one second interval. It then stops sending any new reservai ¥ #¥®uest s
for a peri ggoisbazéas described below &5 2.2 Virtual bus peggs®hymed resource
reclaimor release Virtual bus reset operation 20 Wen the HL2 Radio Link
Control layer of a Central Controller detects that either a device has

| eft the network, that a new devi ce has been associated (following a
RLC associ ation pr 8‘&%&?"& interyal Adesitall pedengsr thapelhe diffelencerafctner e at

the 1394 Cobetersgarihe buayeset event o tisaICestralN@dntioner S tHebus GRBL bpddier sends

Co Each
?35'!Eﬂﬁ'vefgiéiei'*“"%ﬁé%@hg' RoenBb 0 R 1 AR Yoo Y s pper

| ayer trigg '%/'H’é" M&EBY?TOW @ﬁ r@%@warmwro@@@er ecendwf dbgduswith a
certain promaghdn ardede:leay Each device contains menmory dedicated to storing
a virtual bus reset nunber which is the already mentloRed generiatlon
nunber. The bus generation 30 nunber is increased by the Centra

Control l er at each/ASuforrBgetplit timequtJegistest it iganepeasdothat rimwerdenceont ai ned

in the sel flayersreostages AVheonteolcamt SHtle Rdy@isi VESRY, EHSthéﬁéeGerhtF&“ cation,

It hastor ne r. this
e it i scanroef Fal agf*l 8t 2B Aol PO WBBR Sk res s ages
duri ng pefthdEFWl\ r g TaingEsAses tb’a?\” impeganidastat the duist reast aqyeteke dur i ng
this peri odméie (medhdn mﬂiﬂT&)enocliJsomeVth%Q@éoM&gédfe?@éif % rh8y sgﬁ&rgggééggggﬁ
This tinme i al a a e. difference: o

t he bus res%h &en?%réié ajnge ] Bw%sér?oﬁhié? h e 58S r! Ls@?yeplpent on
the | ast h/b%ﬁ“laé tagieots ﬁ%!"q%a?@ﬂ!?iswhﬁieﬂé‘s?e% (asThosthepsplitdimsiost guticdht ees
that a MobwiléaVemmeiallt vallé. never try to reclaima resource after the end
of the pus 5 reset on a device. As for the split tineout register, it is
proposed t hat Conv?fr ence La e contain a AT Control and Status Regl ster
("CSR), so that a égh??fa? re | husrresetiegei/assa longestimaithan AT t9 be becones
over | oaded propagdied én Bekb? nmaltwor(q then the Central Controller has to increase the

bus reset generation number and start another a bus reset.

20 Figure 8 represents the relative T and AT periods for the Central
Controller and the mobile terminals MT1 and MT2 of figure 3.

When the 1394 Convergence Layer of the Central Controlier starts a

bus reset sequence, then it has to free all the bandwidth and channels within

25 the virtual IRM. At the same time, when devices receive the virtual bus reset,
VIPCR and VoPCR will have to be released and a timer T = (1s +AT) initialized.

Several cases may occur after a virtuat bus reset:

30 + No device gone
The controller that allocated resources prior the bus reset and that
receives a bus reset has to check whether both the talker and the listener are
still on the network. If they are, then the controller has to reallocate resources in
the VIRM. The VIRM uses the bus generation humber bits to detect that the
35 lock request is a reclaim and not a new claim (that could have been generated
by a device before it actually received the bus reset). The controller will also
have to reconfigure the VIPCR of the listeners and the VoPCR of the taiker.




1o the nunber of MI increases by an inportant factor, the bus reset may
take nore tinme than the AT period, so that the resource reservati on my
somnet i rres fail (i.e. generate another bus reset). Thus in%’oh%yz%es it
may be dv, s to increase this value). AT CSR (as i

ti meout of ‘?@é@?&%\n Il have a default Yalue. 15 If for %@@P&éﬁ‘&?ﬁp t he bus
reset requires a longer tinme than AT to be propagated |n a HL 2 network,
then the Central Controller has to increase the bus reset generation
number and start anbt this casehtie HES ebnnéflioht gk BoBelcaRE® 2R laNtdRLAG ative T
and AT periaqdypbmitet he Central Controller and the nmobile termnals Ml

and Mr2 of flgure 3. Wen the 1394 Convergence Layer of the Central

Controller starts a bus reset sequence, then it has to free all the
bandwi dt h and channel st38#tcontnols is denevi rtual IRM At the sanme ti me, when

devi ces rseceive theTHéI’ oRPCR W | | ve to be

rel eased and,.a ti rré il 15835 et 3 gﬁ%sa %5\}// falt %a§8'§t &ecur
after a viriSeBe e?e@@f‘ W“%"'&I@ﬂ%’@s iy Wﬁ‘ec@l@imﬂﬁbisl torbe hatkeal | ocat ed
resour ces pricsprdifigetchtie present embodimaht, thie oRiLMERIA vh!ﬂ&a"tﬂ:&f?ﬁn RAS tihwe check

whet her ot finbg) trofok She ity 'Wﬁ{eﬁoﬁé fiffeCrunt! A iy, Qerﬁggw%k | Lhey

are, then the control cate resou NSThe VI RM

uses the bulSSfiYRsth dh¢ &?"Hﬁﬁé@?tr%e!@eﬁ‘éﬁ RACRELEASE messams| todketaljerst is a
r ecl ai mi&nd andteaghiietener.dihe tatkeaand thd ibtdraere wilbleavd giemalieskst q?é(u@ Alevi ce

before it agbugdides ﬁtﬁﬁl’éﬁﬁ‘éintlﬁ%? fl@a":s?t m%h{ﬁﬁ‘?@@g @Fﬁ erﬂ\{ghées[eg\}q%gr have

to reconfigure the Vi h
July 2004 WEBHI%82%6 f7reg|§@f§ E'Iﬂo‘ilsﬁm@lflwﬁ“h thejtalkeragrd thenlistener efothisect i ons
are not rel easmattiandi.eathec oonriention ttatopes akiblisHedO8y GOBAR)IEL thdtshaon 5 The

| E61863 dopuak msRaphémfe bigiwill beldtPuEPRb raldufle gga&gg;q%g S g ’ngtthg“ a

connection es

the predént rbtﬁ?ﬁ f%ﬂ‘?’”'%ﬁ%t%%ﬁ’%ﬁle EfcaRtiaroymby sendingg RUGe LEAME toi nt er val
T for the r®@Cning. Wien the time runs out without a reclai mbeing
received, the Central Controller sends RLC RELEASE nessages to the tal ker

+ Talker or listeners gone
20 A connection should be broken if either the talker is missing or all
listeners left the network. The 1394 controlier will try to find the talker and
listeners, and if this condition is not respected then it will not reallocate
necessary resources.

Each device will manage the time out and will have to release the
25 HLZ2 connections.

2.3 Non bus reset resource release
As on a serial bus, an application (or bridge layer) may decide at any
time to release some resources on the virtual bus. This shall be done in a
30 fashion similar to that of the reservations (writing into the PCRs and IRM

registers to release some bandwidth for a particular channel, and then release
some channels).

2.4 Sc_:enarios

35 2.4.1. Isochronous Connection between Wireless Devices.
2.4.1.1, Non overlaid connection.



10 and each listener. The talker and the listeners will |eave the nulticast
group. As no devices wll remain in the nulticast group, the CCwll.free
the reserved resources in the registers. In a sinilar way, 27ty 2%er and*

the |istenewoQfiséké S connection (i.e. 1# he connection t hajcmasiBehab! | shed
by a controller that has been renbved ' iromthe bus) will detect that no

resource reclaimhas been nade 15 in their PCR, will have to | eave the
mul ti cast group by sendi n1g a RLC LEAVE to the CC. Talker or listeners
gone 20 A connect i ofil)sHulP4ronplirireriormeiat ¢rempare entl avleprtrarsadiiagsiong  or

f" : . Iistgn&h@\/![irﬁjél IQMrmﬁﬁJWé%o_uﬂ'cféeMég_géérqgéﬁté@'ir| fHe (‘L‘éﬁﬁa!td tlioﬁelf f'n_“f' t.hlel
al Ker an ..condi respecte en | W
not real |l ocac!tnlé@?r tﬁ%@é@g?ﬁ&d?lﬁeﬂ;ngépg‘@gls ead é@@ﬁ%&%w"%&?ﬂ%e the tinme out
and wi |l have to refZake eppdroliessends adosieced oressage B Nentdhes arestie

(rj es_ogr cetsr eliemnersiet tth@ APER Ard VBPER Gth2eRink Gt ée?ﬁo(o?f? aBEilielgg {@XQL) may
ecide at a e e _sonme [esources on the virfual Dus. is

shal | be doﬁl)e(e Fhé@?e! 1?8 téeaéﬁa?]f%) Ssﬁ?ﬂ?'llgﬁs QSn?rﬁﬁ?” HP"'ibﬁé'Sr%'é‘%‘ie\?éfrPBhg‘e(wi ting
i nto the PCRENEQIE drvigee fieseantioliergs net akie do sstablishen dovirdictior, oestimggint | cul ar
channel , and refeefing RlcRaee meage GRASARISWith 8n épé‘éﬁﬂé‘t&k@érré’ﬁ:oﬁg‘}r. L

| sochronous Connecgt, t irel e Devices. .2.4.1. 1, n overlaid
connection. WO 01/ 5@;%’@%&%&% O 9d %Eﬁenwp&g@q;%ﬂa ‘%Lf) PrAgedyrgg
control I'8r g8rihisr eharack ifisarthe dain isvropnletadsbethi tbe takser ahd thé tisteaérs

| sochr onous geRestanhedaldrapigdocd_pss t0dheé Bodthsieent ral Control ler in order

to allocate the ch This Is | EEE1394 -1995 transactjon, (2) The
control l er sends a_ g?l‘(’her} glbqesr?ggtgélggé qegs %ﬁeeé}?%‘%keegp' PR al @anré’H ners at
the Vi PCR aKBow®mINEN dpYipesoara membiers sbtha mubiicayt erddpeThe sonolisetcant he

channel of them §ERVhdbck S¢EBn thé BANDEINEH SAVAN ARYEDRGskS (g'béérefng% from
t he Congr0ltﬂeegroﬁgdl’drg%eséﬁfbgedﬁgﬁéé?%)! er is not able to establish

connection, resu ng_1n hg | ockres nessage generated with an
appropriate " err orBLghe 1BM €8 U'B@ﬁshf%ﬁh@qv'md(éﬁ%bﬁhmhl(Uspmfﬁ!ﬂgi oper form
the Joi n RL@Gepinkdedget and the selected physical layer (PHY) mode).

{6) Two cases are possible:

* (a) Bandwidth is available, then go to (7) the IRM sends a positive
20 lock response and then immediately after (before accepting a new lock_req)
updates the bandwidth register (taking the PHY mode into account)

(b) Bandwidth is not available: the IRM sends a negative lock
response (with the appropriate error code in the arg value). The bandwidth
register remains unchanged — The controller knows (via the error code) that it

25  shall not loop in asking.

(7} If bandwidth was available, the Central Controller starts a
multicast DLC User Connection (DUC) setup into the multicast group. If RLC
succeeds, then a positive lock response is generated (the bandwidth available
register is updated taking the PHY mode into account), else a negative one is

30 generated.

(8) Generally, no other lock request is accepted until the

corresponding lock response is generated.

* Figure 9 is a diagram illustrating the messages between the Central
35 Controller and the different mobile terminals of figure 3 for a non-overlaid
connection.



to on this channel. After the Join is conpleted, both the tal ker and the
listeners generate the favorable lock resp to the controller. (4) Wen the
controller gets the lock resp, the- Central Controller cﬁﬁsJLWh? devi ces
are menber sy gifsk@sul ti cast group. The,controller can @.ﬁt g lock
reqg on the BANDW DTH AVAI LABLE register” (according to 15 the pr ocedure
descri bed in above). (5) The IRMcal cul ates the required HL2 bandw dth
(depending on the [ink budget, and the selected physical layer (PHY)
mode). (6) Two cased4al-3- PwerlsibrennectignsBandwi dth is available, then go to

(7) the IRM sends aApO@vdr!aidEcomchaﬁks RAROTS tﬁé‘q'rééh%‘ﬁ]é ”Hﬁgdﬁéa%%{t af ter

(before acc e re ban regr ster aki ng
t he PHY mdgjqéﬁ%g'ngcgo%&rﬂn)%% @i‘ﬂﬁtﬁn 'Ht?FFqS%g HB‘?”%R?an éBI%”equeemﬁmgsends a
negati ve | oERNNEEDHe B! GRseh there alipadioprei atie2 enultizast ostmdction bad arRE val ue) .
The bandwi diGER irefhestI dopi@igBAca/RgEanged - The controller knows (via the
error code) that it 25 shall not lToop in asking. (7) If bandw dth was
avai l abl e, the Central Cont roller starts a multicast DLC User Connection
(DUC) setup into theigH# fifciasa digasap. off & ri@orks for care dserldid ésochrgmaist | ve

| ock respongenhectiganar ahrd 4 hitdibasedwhatTavakd EQ'cﬁlerlélﬁgdrﬁé %8 &Jstipdat ed

taking the ng( éH?Bﬁ into account), else a negative one generat ed.
(8) Ceneral © y, no other | ock request is accepted until the correspondl ng
| ock redfonse is generated. Figure 9 is a diagramillustrating the nessages

figmes Pﬁggéﬂé;ﬁ' Overtara? conmesenae RByte N e8RS 5arEE AR

PCT/ EPO1100 4.1.2. Overlaid connections. An overlaid connection is
defined in the | EC 61883 specification. Overlaying a connection consists

i In adgl ng |istener S(“IDOThaI’(’I:omlrdSI%adgtsEtfié%g@g{ ?ﬂﬂeﬁﬁﬁéﬂteﬁncrw\ewq\%ﬁﬁe there
Conver génce. itk THEClGERau L gt Baod MY L s o GBrnent bt Wifteai «
i sochr onous channel by sendlng a lock_req and checklng generation number.
(2) MT4 can now send a RLC_GROUP_JOIN message to the
Central Controller for the corresponding channel.
(3) If the Link Budget allows to add MT4 to join the group multicast,
20 the Central Controiler sends back the acknowledgement with the associated
multicast MAC_ID. '
(4) Both listeners and talker can send the lock_resp to the controller.
 (5) The Central Controller shall send a multicast DUC setup
procedure to the MT4 device. The device MT4 is then ready to receive data.

25 Possibly, if the PHY mode needs to be changed, a RLC modify procedure may
even be started

Figure 11 represents the messages exchanged between the Central
Controller and the mobile terminals in this case.
30

2.4.2. Isochronous Connection Setup in a bridge environment

The following part describes how the isochronous reservation mechanisms, as

defined in the 1394 Convergence Layer, may be used in a bridge environment.
35



connection, in which a nobile termnal M4 is to be overlaid onto an
existing connection. 10 The follow ng steps describe how the device M4
beconmes a new listener: (1) The controller sets the VoPCR AT 1Uhe2Q04 ker to
i ncrenment t | 15 to point connegtion counter. It t he

Vi PCR of th‘gsﬁg\%b I stener with the cHannel by sending aaPl oc Jﬂ?@g‘gl and
checki ng generation nunber. (2) M4 can now send a RLC GROUP JO N nessage
to the Central Controller for the corresponding channel. (3) If the Link
Budget allows to addeN®iwork issiompoled gf foup seriditbuees humbafed fismCet 4 al

Control | SéHide: \ i Tul ti t
VAC 1D (4) Both Tl ot aner oA HRpaeRaonhe RotilE PEERSIAATE: sl °*°

controller.1 (5) The Central Controller shall send a nulticast DUC setup
procedure to the MI4 device. The device M4 is then ready to receive data.

25 Possiply, if thﬁiﬂfg Pde feedsnioi Rf REIGH i fy procedure
may even bg started Figure 11 repF@sent sﬂ%e rresg%gg&&%%gﬂ&%gﬁd%%t ween
the Central “™ESRFOF er and the nobile terminals in this case. 30 2.4.2.

| sochr onous Connection Setup in a bridge environnment The foll ow ng part

descri bes how t he %@Wi"r&@@ﬁefmﬁ‘o’?@r‘éﬁ%é’ﬂg{ﬂ?%@nﬁ@vmﬁﬁl 1:?&?4{ ggggg‘l n the

1394 Conver ence1§a er %e use 4132.1 a br envi ronfrent”, July
2004 WO 01/'584%6 190 ERCR-PORBIGE 18RS A ENiPdeas iidas: fonneciesiipdbe I inwal Busr  ser i al
buses nifrhePueh 4 budgelistroade oftonnect ed to the Hiperlan 2 network through the
portal's MIL to  Mr4 Hobfal odriiééichi 10143 wirsd Sbias 1fidiS il X ARRY e Of 2

t. e Wwreles t

network architecture ip a bri envi ronmen [he . work can be
model i zed as a vi r?u%qrpaiﬁﬂnﬁﬁgg(%ftﬂe iRk s HYis issacYirtyRlr pertal jwhich
r epr esent edls®s the isggécasmiribe 11884 tGonvhrgevice _apdr BasVirtual iPCR and oPCR
registers). The IRM of the virtual bus is noted VIRM and is implemented in the
15 1394 Convergence Layer of the Central Controller. Moreover, the device which

is in charge of establishing an isochronous connection on the virtual bus is
called Virtual Controller.

Figure 13 is a diagram representing the modelization of a virtual bus.
20

2.4.2.1. Non overlaid connections

The different steps are as follows;
(1) The controller sends a Connect Message to the Listener's Portal.
25 The virtual portal of this device becomes the Virtual Controller for the
establishment of the connection on the virtua! bus.
(2) The virtual Controller reserved resources on the virtual bus as
described in the previous sections.
(3) if resources are available on the virtual bus, the Listener portal
30 (LP) sends a bridge connect message to the talker portal, ... as described in
P1394.1 drafts.

2.4.2.2 Overlaid connection
35 The controlier sends a Connect Message to the Listener's Portal.

This connect message shall contain the information that this is an overlaid
connection by indicating the existing channel number in use.



io Such a bridge is nade of: a portal connected to the wired serial bus:
this is the real portal a portal connected to the virtual bus; this is a
virtual portal which wuses the services of the 1394 Converg?e_{rrl‘:’éy?_% (1.
Virtual iP CR registers). | RM of the virtual @I@ ot ed VIRM
and is irrplqgorrg{rz%é in the 15 1394 Con?ér gence Layer of thl:a %/ﬁog
Controller. Moreover, the device which is in charge of establishing an

i sochronous connection on the virtual bus is called Virtual Controller.
Figure 13 is a di agihentisiepingsRentdlsgtst the alivoatetichanneirbiodf ies ViFGRIahdbus. 20

2.4.2. 1. Nogetotres LaPGRC OnIRE RS EBﬁaldb)fz fs‘aehﬁﬁ‘\é 3'/80% 8 fnd%a gg' TRys: (1)

The control nect age t i Stener
vi rt ual por{(ﬁ{erg pgﬁ?l Sgo M'B%’eﬂa%o s PPIHE Qi RAiRfaponrTSStipRIdogRter ol fthe
est abl i shme¥ePGR.t he connection on the virtual bus. (2) The virtual

Control | t g h
prQVISus’eéeggsqgggéﬁr%?ﬁ??‘“?g?oﬁ?%ei"%g%"gﬁgva.ﬁ%ﬁ?ﬁ%ﬂ thectiot dufe” o

Li stener pofF (LP) sends a bridge connect nessage to the talker
portal, ... as described in P1394.1 drafts. 2.4.2.2 Overlaid connection 35
The controller sends a Connect Message to the Listener's Portal. This
connect nessage shzxg% I}CY nt al he Jﬁformati on that this is an overlaid
connection by indi &t St?lré i?rgylia ¥'thannel nunber in use. 27 July 2004
WO 01/ 58226 21 PCT/ EP01/ 00941 The Listening Portal sets the allocated

channel bit of itsBriddRCR éaﬂof w6 sehsl Mo 84 )
sending a | lés "ggseg%ﬁ?s] The talker's portga%%%ﬁfk?%ncnr%gﬁ@dem%e poi nt
to point connectl on ®inits VOPCR 5 On the virtual bus ever yt hi ng

happens then as for an overl aid connection. Acronyns and Abbreviations.
» Central Controller (CC): Provides control functionality for the DLC
15 layer (Data Link Control layer) equivalent fo that of an access point as defined
by Hiperian 2, but is not necessarily attached to a fixed network. The central
controller functionality may be embedded in a wireless device.

Controller: the device that establishes an isochronous connection on
20 a Serial Bus.

Portal: a node that connects a bridge to a Serial Bus.

Virtual Bus: it is the model of the wireless network as a 1394 Serial
25 Bus.



10 Bridge: a set of two serial bus nodes capable of connecting two buses
in a serial bus net. Central Controller (CC: Provides control
functionality for the DLC 15 | ayer (Dz%a Li nk Control Iaye%‘l%%‘l’%l ent fo
that of an access point as defined by perlan 2, but is not necessarily
attached to a fixed network. The central controller functionality may be
enbedded!M% wirel ess device. Controller: the device that establishes an
isochronous connection on 20 a Serial Bus. Portal: a node that connects a
bridge tle a ddsthed fapeserving 'tsgellromremurc@ ohe wirolges nefwarkie wi r el ess

net work @8 BnAsditn &t ‘u?e sad itworkZéo an %Zocwoﬁ'ouéo%éoarc% 'ﬁé%q%af Sid

reserving i sochronous fesources on a ess ne
set - up, Mgihed eRmpRng bemaPsSfng an |sochronous resource nmanager, said

nmet hod conpr 'r@érlﬁgcétloﬁ & £RSKef devrbéi%'r'rt:l % |]§é}lélo Bele Byt & lé&g‘lhe&%ﬁ 80"3'%?]$onous

| i stener device a connection cont acqursition

resour ce man@@@'r“sﬂwn by [hesisoahronaue re@umﬂ/mawelrof ladispei the af de:\mesdorbaect i on;
determ P@E'oﬂhe‘)@onﬁg@aoﬁandw dth required for connecting the tal ker and the

| i stene I sochfonous resource manager, as a function of the list of
devices to bé’elﬁéllﬂtnaéwn phibe baodwidi teguiredsiot Gmmeoﬁnmtheualkemmtthgrhstaper by

o [ b tegnoRbfS fodshideCmaRdfert BE d WALERFLE #RVH % do v 3 olfaﬁgﬁnrﬁqﬁlq%igs

avail abl'e. 2. accor drng 1o cloalm erein the s
t he |i sco@ecteni ces to be part of the connection by the isochronous

resource nManggef, & u F§§tf ré(}?‘ﬁ @E@Brlﬁg e leftle nFRaMaRLe! cgev i85 O

the connection Cont onous Fésource
transnr§§F@Hdﬁysﬁhﬁﬁ®ﬁhnectron controller of the channel |dent|f|er to the
tal ker device and the |listener device, having each device carry out a

.radio link control |ayer group ‘LOi n procedure with the central controller
of the HetwoMethashaeserding tormiaimhamiereimthebden ofroguinigg theelist eh deadesdorer ol | er

attri bupgrdf e dohfé&onBythé' RoBhBRES RO8IES nahd§ai dohigfised the steps:
request of a channel identifier by the connection controller from the isochronous
resource manager;
transmission by the connection controller of the channel identifier to the talker device
and the listener device,
having each device carry out a radio link control layer group join procedure with the
central controller of the network, based on the channel number;

having the central controller attribute a multicast medium access control identifier to
said group.

3. Method according to one of the claims 1 and 2, comprising the steps of, after a reset
of the wireless network,

providing a first time interval (T) during which controllers are required to reclaim
isochronous resources reserved before the reset, and

providing a second time interval (8T) following the first interval and during which a
connection controller may not make new reservations with the isochronous resource
manager.



said group. 3. Method according to one of the clains | and 2, conprising
the steps of, after a reset of the wireless network, providi a first
time interval (T) during which controllers are required t02r76-[;4 G4
i sochronous resources reserved before Ehe reset, and providing a second
time interval (A followng the first interval and during which a
connect ion cdffth @f’éﬁormwdgalmw@er@wtheemm@tlmnmewat is sehie allsecir onous
resourc % r t ein
{ho. seoasuers 8o nesuior foiflef (AP fests pRIECORP ARER! RuRon e R Mbirde AU
fini sh ©cRBIral ceplelierprocedure after a network reset triggered by the
central controller. 5. Method according to one of the claims 3 or 4,
wherein connection controllers conprise a register for storing the second
time i nfervaMethod accoedingtoanemdthryclpimsg? amndredtieseib gonndution eantradierscont r ol | er
of the i
during {& ﬁ@@%ggég%ﬁ%fo?gﬁimﬁgwQé&ﬁdttgneg@ﬁerﬁtéq%ﬁre 'Sﬁetrro\ngé)&&?{ggmﬁg’fe ﬁ’éke
any r eclthg ¢anml ewipliercd éha redwpiked before the reset procedure. 7. Method
according to one of the claims 1 to 6, wherein the isochronous resource
manager is inplenented in the central controller. 8. Method according to
one of fhe cMsthas accerlig tofanetdfgre daimsr3 toi fhvherain duringsthefio seqondvindi ng a bus
gener at i e the
Gont cnt "p Ve & Bkl BRFICE A ndt Y 1T el ERehBIsTR ket
t he newrsehprcedureont ent being sent in a netwrk reset nmessage to the
node, having the isochronous resource nmanager test for the | atest val ue of
the bus_ generation register content in a resource request froma node and
reject ¥he ré&lplhosiagcerdingto dseof fendaiensi ie 6 ediestiethedsoheottousredouecenode i s
not cor h%g erqs i%&h@?te@%ﬂéﬁeﬂﬂaltc%nﬂ gof claims 1 to 8, characterized in
type.

that the ne Is o I per |

8. Method according to one of the claims 1 to 7, further comprising the steps of:

providing a bus generation register in each node,

having the central controller update the content of the bus generation register of a
node during a network reset, the new register content being sent in a network reset message
to the node,

having the isochronous resource manager test for the latest value of the bus
generation register content in a resource request from a node and reject the request if the
bus generation register content of the node is not correct.

9. Method according to one of claims 1 to 8, characterized in that the network is of the
Hiperlan 2 type.



