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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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a wired
In HL2, every isochronous channel is set up by a RLC (Radio Link
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.



More specifically, the invention concerns a convergence |ayer for 20
enabling devices to communi cate over the wireless network. The technical
background regardi ng Hi perlan 2 and IE%E 1394 will first B #6680%ed. 15
(1) Hiperlan 2 1394 Convergence Layer “A new generation of Wreless LAN
called Hperlan 2 is being defined by the ETSI BRAN project. The so-called
Hi per | afhe IBGH1888 sharslardh{sesedeterense ofpdocument (5] thekovg Grecifin it trammission
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I sochronous connections in a wireless network. The | EEE 1394 Convergence

| ayer allows two kinds of devices to operate over HL2 , i.e. wireless
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Wreless 1394 e devices. These devices do not contain any 35
bridge function. They contain an | EEE 1394 application which can

communi | : | ' r e H _networ k.
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Is defined as a set of two and only two portals connecting two seri al
buses. 5 The | EEE 1394 Convergence | ayer emnul ates the services of a serial
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This procedure guarantees that a bus connection established by a device (or application) 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



1394 bus. It conprises three wired 1394 busses (A, B and C), connected to a
w reless bus Wthrough respective bridge devices AW BWand CW A wreless
15 device D is connected directly to the wireless bus Ww tdoldy #¥4ng
connect ed two onséed ed bus. In HL2, evegy isochronous chanrelEproso®et up. by
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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.



prior the bus reset are to behave according to the values in the
correspondi ng plug control registers (these values may have been updated
by sone controllers). This procedure guarantees that a bus « n
established by a device (or applicatio is released if this device
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It meandocprgindatptasy erab@%@ema@‘ethe investiors @ohnention sostrollessreorapriser 2 eagistén foshed

Connect | annedhd 3ot TERTedR, I (i el BT AR AT el el aEocnvotier

serial bus, it is to provide a simlar nmechanismfor the managerrent of the
i sochr onQu ”gﬁ@ r i al |
provi de')&%&qém@@ﬁﬁ%@@ rh%h&%éﬂegﬁ\éénggn ftn%ggettﬁé%flsﬁ ?%gc’oﬁ?g&? gls eps-;e ial bus.
It shal |l al s®rdvdirgasibly gemgrativreregistartiveeacti sadeng HL2 | ower | ayer pr ot ocol s
(DLC RLC). The,, [ e N cor ance
to & first adnung 1y optdl oo (HRRR i malbtE or T BE: G0 hop el b1 S
reser vi ngde dyidicha oslwesk rassb theraw myisienionteng bsing semidn la febworkEeSt hisaage 4 27
Jul'y 20Qh rng EPO1/ 00941 connection set-up, said network conprising an

i sochr onous resource manager, said nmethod conprising the steps of -

i dentificati bAviog thet sbegenalsy resusred managet destrfodéhe tatediyvalue ainthecbiuHn

control Y. ) ource . er of e |list
of 't o Ogheralrt et Slherth Bebdltet SARIEL A% ETCHNT P RORS ot e
bandwi dbHs Qeﬂﬁmﬁl@dreglster(ﬁomeet@f ithg nodeeistrek karectand the |istener by the
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part of ‘the connection; 10 - set-up of a nulticast group including the
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list of devices to be pa ®of the connection by the isochronous resource
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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),



nunber, having the central controller attribute a nulticast nmedi um access
control identifier to said group. 25 According to an enbodi ment of the
invention, the method further conprises the steps of, af t &7 iy Q¥ of the
Wi rel ess neﬁzm&,ggzzpr oviding a first tige interval (T) durgdigeptlibdel
controllers are required to reclaimisochronous resources reserved before
the reset, and 30 providing a second tinme interval (AT) follow ng the first
interval and duri ng _whi ch a controller may not nake new reservations wth
the i sochronous res5EUR SnighEasents Ialative di Aagd 1J periadstioetipmeepreséntinge

i nvention, tthe detayofn tectaimindSisbelironcal réspuf®l Aferad 'r@éﬂétaéﬂd 4 e %g of the
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i nventi on, tﬂ‘ rb%l@ter”@fm @?%tf@@ﬁmndstéewﬁlelgltemnals O4T1 sndMTgoft he
second tisme fi Fguteeﬁ&val this register being programmable by the central

conpr i ses. the. st cps AP 81 £ BRGRTRLRng HE mk¥aes Shebard Pawesah node.
havi ng t he %#&R%QF}W@&é‘l”ddbﬁéiﬂff?f@miem@blfﬂ tenminals offigura S fperenant-i on

regi ster of ogerlasiddennestiong a network reset, the new regl ster content being

sent in a network re : d -gochronous
resource manager testﬁagﬁ'I tﬁﬁgqfd g nt'n’glahg t?ﬁorlfﬁ gve iSOG RPUSegi st er
content Pn SOPRREGRCH WBGU&P’OPH%I‘%‘?‘@’MMT%M’(Q bg everlaitiont@ auestisting t he

bus gener at conmneadtighst er content of the node is not correct. According to an
enbodi nent of the in o] h is.characterized, i,n.that the net
work is of I—hg rl % M Felﬂﬁes@ﬁfss?l?eo rﬁessr@g{egde{cﬁgpgeqwb%ee%n €of the
addi ti onal H@ FF‘B@I '@éﬂ?@*eﬁeﬁ'ﬁtﬂ'atshéfmlgasagener ation nunmber are

inventions in their- Bigore i1ghls amdsxahghd dpen GbaidiR hreifRALAEGhYa Hrd g
charact ggi sghﬁﬁ)rﬁ,%tadvant ages of the invention will appear through the

description of a t| cuI errbodl ment, described in relation with the

figures, anong whi c 'gFtFegu és g 'ég'ia@hd%réé%ﬁhﬂgﬁéﬂ medglizatiam vt atViguajener al
stack of Hi bes.l an 2, - Figure 2, already described, shows an exanple of a
H perlan 2 network as a virtual |EEE 1394 bus, - Fi gure 3 represents an

exanpl e of a hybridrnetvvork and its model i zation as a network
he 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).



conprising a virtual bus, Figure 4 represents the format of the

"Virtual - Channel - Avai l abl e' register according to the enbodi nent of the

i nvention, Figure 5 represents the format of the 27 July 2004

" Virtual - Chgg ail abl e’ register, JFigure 6 represent iy t of the
Virtual input IaIiz%‘;zug%vControl Regi st er (\fPCR), Figure 7 r?prescggﬂgﬂ?he
format of the Virtual output Plug Control Register (VOPCR), 27 July 2004
WO 01/56226 6 PCT/EPOL/ 00941 - Figure 8 represents relative T and AT
periods (resp. reprEwsetthige dasumestsayast evellr as|ofieri dopunsantdrrelating toesour ces
after a resefipetd 2 haredaladbled o ' EPAMahil i dden
fol |l ow ng tﬁf:??d of the first del gﬁ\ﬁhﬁgﬁaaﬁm&% per}r4 é%&g:%&eﬁﬁpé%dg

Control |l er (’&'L{‘ﬁe nobile termnals MI'1 and MI2 of 5 figure 3, - Figure 9
is a diagramillustrating the nmessages exchanged between the Central

Control | r and the [dj iEBEeDG4-1o8s |Sqt @E@En@aﬁdg@ -Fadrggpﬁgﬁkﬁggoﬁndm@'

overlaid coggeiclt on, - Figure 10 is a diagram r an overlaid
i sochr onous ©°13 T6hnection, in which a nobile terminal M4 is to be
overlaid onto an existing connection, - Figure 11 represents the nmessages

exchanged bet veen UbRECEINBES DigRAARIHES R Rend ifer R FideBTifieaLe 1 this

case, - Figure 12 is an exanple of a network architecture 1n a ge 15
environnment, - Figure 13 is a diagramrepresenting the nodelization of a
virtual Bus. The pri€kéFEEEI I Praftt Staoweet fier Higre Petfokmaricel BERaIlBA4 wi red
20 buses, i ghggefreecyerbdayy Wi rel ess bridges based on Hiperlan 2.
Nevertheless, It Is clear to the Man Skilled in the Art that the principles
described in the present docunent may al so apply to other environnments and
that the invention The tiWasdoeiwrnents n{4] ednd o6l hares peailablec famvi then HEBE

descri bed hefgehratit®tiilkae dBERMERL[EPE avERIMEHBInEe RRAN Hiperlan 2 and | EEE
1394 bug.standard and related 25 specifications can be found anong ot hers

in the foll owi ng docunents: [1] ETSI BRAN Hi perlan2 Techni cal Specification
, Data Link Control Layer, Part 1: Basic Data Transport Function. 30 [2]

ETSI BRAN Hi per| anAdcurtirig a8 atheSpr&ehi @iticRimentDaind iddcRton&a8t fe@burckaver
Part 4: ExtgRSLo& (M aifetonVld YARRES - 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



[ 3] ETSI BRAN Hi perl an2 Techni cal Specification , Packet Based Convergence
Layer, Part 3: | EEE1394 Service Specific Convergence Subl %er 3s (draft),
version 0.0.0. (1999-12). 27 July 2004 WO 01/56226 7 PCTI EBcauly #8941 These
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avail abl e fr Eur opean Tel ecommuntcati ons Standards Itute. 5 [4]
| EEE1394- 1995 Std, |EEE Standard for a High Performance Serial Bus. [5]

| EC611883, Digi tal Interface for consumer AudioNi deo Interface. 10 [ 6]

| EEE1394. 1 aDfayprabie dockaras fessadegotiRewiser iravit geferatal BjstinBnoskgess (Feb.
7, 1999) Thendswagdocunents [4] and [6] are available fromthe |EEE

organi zati on, V\/m | e éhe dg’ﬁ%o r]tmghiSt]: is available fromthe | EC. 15
According to the preS&¥EY oF hange; @siavicnisbeasasaosiatedandger (1 RV)
function is agee¢iaied) dhe tateeadhr virbdal bus odsef)] gquetveork. relbearcek SRSy @dSlQiéS

r eS0T C€ 51 eSQHARERORAE RIS 6AE %ﬁ% &1 Phele3Ellirced e HRALL ™

provi des fun onous 'r esour ces

eserve
bandwi dt h) H&gsa bR 486t 1 ER Fma TR & %uwwai%%wﬁmtpéhe pteérea@r or
| i stener | egihwdirhent, Bl'lusrganecation neher'ts miged o thed RpT @@Gﬁférsemﬂﬁltt‘f%nt t he

i sochr onous IRmS@HﬁCGish@[érﬁ%%ﬁM@éd %” n@GPh%HPSHPd' PedoRF! Gtk 'lBrl lé% FePSer to

Convergence | a rH | catl on and

use these f&‘ﬁ%‘ﬁ!&’ﬁé\’ Y5 QEHL?" P:’é's %@dgrﬁe?ﬂec'f'ﬁﬁe ﬂl“#?llﬂ‘-TQUEﬁ"d,‘-‘lI i @&ifl B | ocat ed
on the 1pi p&pt defired(foHa 2landart IERE Ciﬁait—t@ﬂﬂ iBus IRM.394 Conver gence |layer. |t
provi des a "channel avail able register” and "bandw dth avail abl e

regi sters", so that1q Q (&_&go devi ce applications can make resource
reservatlons usi ng ' HEO l3pr| ate lock requests ( "lock reg/res"). As a
di fference to the | BEEIM@8oton $96pdsRl ad=pting the agarsdgansentraf isbérghtidus coupl ed

t oget her, 5@ M@ﬁ n@@m@ o3l fLar. t f
{ oget her ? 0 io IEEEC)3931 1008 tﬁf%r?é a 1-9_2 ﬁ‘em@ﬁ{ Iﬁ%a@@lgﬂ{sh% ®ent r al

e d for | ch
Control I'2r 6’@%& UISF 'gf’%?%?’c"’carl?éﬂ{a%ﬁﬁmd tpithe YiHYAkPUShe 35
devi ces that are nmenber of the group MAC-1D - MAC standing for Medium

Access Control). |fsihbenife aat Fatd fid T oM@l WREKsE SRUiR8Ran tdhea |[BY Wi I |
generate  geral bus, the number of virtual channels can be limited, as an example, io 32.
Of 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.



27 July 2004 WD 01/56226 8 PCTI EPOL/ 00941 a favorable |ock_res nessage,
otherwise it will generate a rejecting lock -res nessage. At everoy HL2
net wor k change (a devi ce has been associ ated or de- assom Q04 o

each virtualoQyseseset), network resoupces need to be @ﬁkﬂ,ﬁ‘g@glfromthe

| RM wi thin one second. Else, these resources are rel eased a bus
reset takes some time to be propagated. According to the present

enbodi ment, a 'bus generation nunber' is used in the IRMregisters, so that
the IRMcan disti nghe dollavdngwsegistarmare alsd defided e¥iROR ¢Vietual mpaﬂd’lLrgeact

accordi ngl y.cdis| & 288 \mp’c’ger S and
are 10 not define Ffgt)él%st and (SVHHB Oﬁ%m ﬁ?ggénl'tjr‘é! h?%&ﬁsﬂ% @ggduct I on
The inventi %feﬁ?sepgé’é sd tﬁialnrf’é’ufcr?eorr'?ém‘dé% PROUSTStie88®hr onous connecti ons
of the 1EEE1394-1995 bus for a HL2 network. In what follows, the is term

"virtual"s will be used to descri be the vocabul ary attached to the virtual

bus. Slncethe data, ra He |%% on a wreless nmediumthan on a real
serial bus, the nunbed Hern te&é{'lwﬂ%mn@se%csﬁﬂwqemﬂn@éaultlaest@rﬁowsaanm e,
to 32. O esdmsévorsthaadwidih)iesonapy e Geeital hviiGher. | eft part of flgure 3

Gontral - Cony ol Lor Ly e Rl EPoudmat et O MoRECH s
respect i veI og‘%?ﬁ%' %)‘W%rl 2 HY HHR 8 op |as?eé@ Etﬁs dBeilRY fAgtion may be
Cont r ol | €r . IMmplemeingget opany IR depglleaolier e esly néquitshenttsdbbi thatd simaliof t he
25 wi r el ess paadrpbke MMAUMhINGURlIa ]RHE, adPHAPEG é}meef Rell kﬂ&?é'uﬁ%? {i€

connected. I|,EEE 1394 sochronou a {1 Cast group
Vedi um AccefSCEHHE it ?(?e?ﬁqr? egﬁ)g(étmq\yxéor ﬂ'?ﬁ'f?atl%lnrf epsRNSpIRY hasrireetont r ol
Layer Hone lqoateshisiton cyclomaske on a seréalbuss a current linitation of the
mul ticast channel 30 nunber (the maxi mum nunber channel s being 32).

A di toth d VI t ual registers are

dg:‘: ?Eelﬂqgv (I:%AND\?\V BT%§§@EA?%§BEQE&%§§% e P%&%\E@dﬂw‘%& rg t-FyRss é8S8egi st er s
are present cpmstiainis 1 Betwaesnnsisgesee prapagation ehd EGmourcel re@singonitrisl | er. 27
Jul'y 2004 V\ordpbsed 274t the IRMTUEEhLIRSkral Controlier's Convergence Layer. The

virtual IRM has to drive the RLC multicast connection control procedure for the
HL2 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



The follow ng registers are also defined: ViPCR (Virtual input Plug

Control registers) and VoPCR (Virtual output Plug Control Registers), for
those wireless devices that can source or sink isochronous/siye . 51n a
H perlan2 epvironnment, resource management (nulticast gro and network
bandwi dt h) WOU%UGH& by the Central Conttbller. The virtual P‘FW@HPQWOUS
resource manager (VIRM may run in the Convergence Layer of any node : as
on a serial bus, the IRMfunction nay be 10 inplenented on any | RM capabl e

node. Thg only requThxsrrmgtstehrsasltlhmenﬁélﬁé@ ohhidel V%apgoﬁhﬂﬁﬁué RYsLHRAI Ng at a
tinme, and t ) e it ccor to the present
enmbodi nent, g%; rré\f/nﬂﬁ)gatﬁl gn re%ngémg{sRM)'ﬁ%saBea? GRPAEY ﬂ"ﬁepcycl e
master on a N&h%ﬂy ALABLE eegister ofrajwired Gegainplsi IRt BalypthetBgmdiet( nodes
know wher e iReatuarsd Loelssomparesswapi trérfsabgdnsigd) H,)éJ Sugiforeh "H)r ﬂi%g@‘ta'vf?fa and

resourcesre t t the
Cont lrJoI | er’ %ago veréi eﬁﬁcit%'ngp@ﬁﬁg tn Nadinlx ?mluﬂge tbgs’(ﬁ)rpi’vé1 tafehir c
mul ti cast cé?@f%@f |°8H9§R9ﬂdr'6’l thBrmeSbeiﬁnnﬁe 0 tdL2t néthaowkual&ﬁusT(AsCOﬁpl y
with the | EGS188%rial BoslaRN, (adm:ualaetof[@]ﬁd:@em@c&%esg%g@gbéh%nn@ ”
ol er.

proposed th ér\t?@d n I by an

1394 cont ro?% Ca‘ﬁ‘a @%ffﬁ%dgﬁar‘%ﬁéﬁgg#%ﬁ &Eﬁﬂ feSEVREAN -t heRordingdtoathe
controlling p{)‘?sr?é' %Hd(@@@"tsﬁéﬁclﬁ% te dhx MBMargdnie bite e susedhier doadest  of
1394 25 1wongenéiation nembef (ie ditasel ids@doteribie atdfB@aRR2]3,. st andard (docunent
[5]). This application will reserve bandw dth and channel in the VIRM and
configure the virtual |nput and output control plug registers ('Vi PCR of
the Iistener and ' NeastRhd bpck pempareicvap tansactivnsgon this tegister drewised r ul es.
30 2. Contr by thadeStmingscorgoilet emrdes@sm@@rﬁe& éhadn%%h"t&rﬂ@é@rﬁgﬁow ce

Manager (VI maﬁﬁ%éﬁéﬁ%héﬁﬁ@r%gg @ 'P‘?ﬁ'%ée ent enbodi nent

regi sters inplenente I n the ntral Controller. Format as
wel | as'écce55|ng rules are 35 defined as follows according to the present
enbodi ment: 2. 1. 1. RigiREUALreBHeANNEL thaVASrnABLIE thegiriuel CHanddl Yvafdide WO

01/ 56226 104¢ F,?Ds@g,l EP01/ 00941 This register is inplemented onthe Virtual

| sochronous Resource Manager (VIRM. It is tw quadlets long (to be
conpared to the .

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).



CHANNEL- AVAI LABLE register of a wired serial bus IRM. Only the 2-quadl et
Read and Lock conpare swap transaction shall be supported in order to avoid
s that several applications reserve the sanme channel. The R%A48h02004 31 of
this register correspond to the isochronous channels 0 to 31 of the
virtual busWOS6Rer 3 serial bus IRM H bit value of 0 i REFVERRAV4 he
correspondi ng channel is reserved and therefore unavailable for further
reservation. According to the present enbodi nent, specific to the VIRM

o U5 e U 1 SeahOp ARSI Lol o, 59

regi ster are used by ﬂH%Fére%gﬂW{?{&XBEB’n?'F%F%W@\@f o8Bl r eserve a new

channel or to reclai m ahe \dRMeakll befwayevasd aoyaanall busf IRM. B shiaf trejatt bus

reset, 15 Figure 4 reno@eatisst ifah aiEBly Rschi ondrhblilnélandehndval | abl &
u :

regi ster. Accessing r - 20 i rtual S reset operation |

Vi ?t ual bus reset ?selq%g%&e ﬁ’&@l"P‘éE%ﬁ%hmF?Ws W@q@hﬁrrﬁﬁdy tooisERide| er
carrying a bus gener atRlén GRALEYOIN meessages toar this tchanmepVésen thendirdthe
avai | abl e channel s ar Riat esROOP_JOIN GHaRRAELSIs RESIDHE f@r"ﬁﬂéfta&la‘ﬁ gpahg. The
'Gen_Nunber' bits ared&qgeg ﬁ? !25 %Iul according to ini of bt on pr esent
in the self-id packets’ se QUYUIET, {12l Geeale 2 t el q9TouR e MAer By NeXd node
i mpl enenting the VI RBLC_AROWEJOIN smessagesdor Bed armmd lbahharewillexgir es,

resourceso (channel s) Mbiie Tedmbfaly ©thakaRd grddp Mhdep t 0 deci de whether to
accept a resource reclaim the VIRM conparés the n - Nunmber 30 bits with

the corresponding bits in the Lock request. If they match, the VIRM knows
that the request wa®- had¥lRWAL BANRWID D oAAABLEtrbgisteirr t ual bus before
the reset and the resource reclaimrequest is accepted. If on the other

Che ti e 35T expi s reoistdhts RS et gy Bnithe SHER b abwis heanler
r el eased!{ GBUFSRYE hanswidth forca padisular shamrel.dbisvene quadiet lbageBils 2270 Jul y
2004 WO 011585026 HiddiarBdHoQhe 8l dencrhiddALALED &Rt biRBr bROTH 8RR HE9 to
rthe period RehMBER o/ L&) 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



bus reset tinmer T expiry and next virtual bus reset: The VIRM shall behave
as any serial bus IRM It shall reject a lock request on an already
reserved channel. \Wen a channel is 5 reserved (via a Loc Eﬁ(%@c“
nmessage) the IRMis ready to receive RLC_ GROUP_JO N nmessages on this
channel . WYEROW3§226f j r st RLC GROUP JO R nessage is recei VEd/BPBI00B4 ot
channel, the Central Controller shall create a new group MAC-ID. Next
RLC GROUP_JA N nessages for the same channel will add 10 Mobile Term nal s

Lo The sarte gr oup MClDachelatn nHEF b 5@@%@%% LABLE gagLater This

register is also inp OWs a ¢ ‘5t o
regerve bandwi dt h for?gnb the@ﬁfaéﬁo"dwaﬂ’ﬁépﬂ etIRMs ohne quadl et long. Bits 27
to 31 are dedi cat ed® t ¢ha heantits ofkareivddihdndinatetién thel heckoRégresbist Kighdt t o 26)

are dedi cat ed €0 expiigs ida BB ARk RbARL NG [AE S LRl B 25 2

nunber of bits or bytes Seco nver gence Layer For the
bandwi dt R bits, sorrgs‘ng g'??/[éa(? rh)’e@e&PBtrﬂ!ﬁr )-al | owed (for exanple the
value OxFFFF is 20 reserved). A Read Request to this register allows a
device to get the Bandwi dth available in HL2 network. 25 The reservation
of bandwi dth is madg through a Lock Request nessage where the arg valu e

I s conposed of two ?ﬁf&?'@gg Ule§1e first quadl et indicates the sel ected
channel . In this wordStandard dPpsration (sstodt betivdendiidatleBusd hess eirggt gd

“The secand. quad e ”gﬁ@?ﬁﬁﬁ B Bte e o1 = previous read fo this
regi ster for the bits 3@ 8 Mhe geffer i o’?cﬁunﬂgﬁ“?ﬂ* t B8 coferol | er

for the bits 26 to MRT% MMW&DU& : AVAILAGLEd| egisiterdi dtatkrogvst Migebi t rate
B o o S bR b 18 6 ARt PERGPUER,
AVAI LABLE regl st or; - GPPHS g iglodycnoe 6B304" bolt ey s cetiratian. « he
Gener at i1dn nunber i ndlesatiked inrclause Qﬁ@kdomtp]) ) in ildtioane the miitioast. t he
generation number of grbg [NMMC-I0F (as a result of the Radio Link Control (RLC))

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. [f the reservation fails (because of a lack of link 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).



the quantity of bandwidth indicated in the Lock Request is higher than the
avai | abl e bandw dt h(anot her node reserved bandwidth 5 since the reading
by the controller). 10 Accessing rules : Standard Operati &

bet ween Vi r{yadyshidg reset timer T expigpy and next virtuapcPupih@aet)
Wen the IRMgets a | ock request on the™ VI RTUAL BANDW DTH_AVAI LABLE

register, it knows the requested bandwi dth as well as the channel it is
for. It shall then conpute the topology nmap (that it built fromthe
calibration, as described in clause 6.5 of docunent [2]) in relation to the
mul ticast group MAG | irfuabbw@s reestdgertfont:ne Radio Link Control (' RLC)

mul ticast join procedur t.he vergence layer kpows t list of NMobile
Terminals for a parti Clﬁ%’gF a1\’\‘:{5’%}EHH%%?Q?S?I{:’%B?FKPE[%E'VBQSWW%W@'
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rejection. As for a sef§wdimgds resayrcasheareodklensetienyi sxisingc tredlticdstt he

bandwi dth previously reashettion aghi the aflilda8N§RGh LRI IRFRthERLGS | nto
the | ock,sequest nessage as an argunent does not correspond™ o the current

bandw dt hsr avail abl e (two _concurrent reservation procedures collide). 27
July 2004 WO 01/ 56258ue 5 givep thplormabofithe Virtual_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.



Virtual bus reset operation : After a virtual bus-reset (self id packet
received fromthe Central Controller, carrying a generation bus nunber) ,
5 Bandwi dt h-avail able bits are reset (all bandw dth becones?/aly 2ed4 e
again). Ge bits are updated as, well accordi ng Jption
pr esent in“}vﬁ;&ﬁﬂg%?? i d packets receive by the VIRM A t%‘?rren?%qu started.
Before the tinmer expires, resources (bandw dth) have to be reclained. In
order to accept a 10 resource reclaim the VIRM uses the Gen Nunber bits
(if they nmatch, reEIGUFQ:ér@f‘-ﬁ"@ﬂaﬂsrthes‘oamteﬁtfmﬂ\/oﬁ’@Rtrh@ytedo not match,
resource reclaimis rejected). Wien the tinerT expires, then un-

recl ai med resources are released (any existing nulticast connection
within the nulticast group is released using the RLC). 15 Figure 5 gives
the format of the ' he Paybadithefalerifeadi IDaBbimt to peni congectiod. coudteyiaRgR and

VOoPCR Vi it register
‘(gr set (rgf Ugi%eg'(;ﬂimﬁe ﬂé’??%&rﬁﬂ%ﬁ%ﬂé’%ﬁ%@% g%gé@gﬂ&t %glggg?taygéa? gl

devi ce t hat ‘i sochronous streans. It has the same functionality as
the i PCR defined in [5]. This register is inplemented according to the

Command and St at us ek #ti€todéePE) 63ishh to?d%r% Be d%hgr%n?ﬁrﬂﬁ%}lﬁutl ?tf [jSEl dis

added to ta nt the diff e of timen us Reset
Notificati oﬁ‘ee #[1%'?'8 ﬁ@ﬁ) pélae Fﬂﬂ%&f% '},I ncrement ed nodul o 25 at each
Virtual 'Bus Reset. Figure 6 represents the format of the Vi PCR register.

30 The VoPCR regi stm géﬁéraa@fs Rfnbef GALRES tnd geh@ﬂah&v%mﬁéﬂ Iés"? 0:R§a|1394

ConvergenceBhgyﬁé t hat ,can sour,ce irsochronous has

ice
the sane fONGt %eg WS(\-S{ ?%éh%ﬁeﬁe‘dgf'i Sned Py “[‘%]n"d?h'it%e"r @gw@t@r 3["5
i npl enent edincgaeital ﬁ@lﬁt@’ atractSHrteal dhistresetuoreny Usinge aatoattepmséodthiddi s added

}\Igtt?ke i Nt @itR%he G tbushesl hdRIcaNGEaRl ebl”o)}fhg (I‘{lre].it?%ﬁée%.ﬁ e.ReSEt -
ITIC (0]

at eachq%fl r?ﬂéﬁ{eﬁ’u %—k}c?a?ary?%%ﬁ%ﬁ%ﬁﬁ\ﬁﬁﬁ %"@?'2@5 fIe potgiioemed Péﬁresents
the format ¥ftughwwsyeperat thegamedime. PCT/ EPOL/ 00941

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.



The Payl oad, the Overhead ID, Point to point connection counter and 5 the
On-Line fields have the sane definition as the equivalent fields of the
oPCR defined in [5]. Wile it is coded on 6 bits in order 470'Wel@her ent
wi t h docune the channel will be in the range of 0 to 31. 10 The
generation %ﬁ%@zz? ndi cates the generalfon of the last Vi FEEROIORBES  Reset
received by the node. It is set by the node itself by using an increnental
counter at each virtual bus reset or by using a counter associated wth

the virtual bus resAtcessingf irgies {seenafgmmamagamnbyr gy Gl coraphgo! | er .
15 This fielag,p]iéatgﬁﬁessary because all the Wreless Term nal s are not

I nformed of virtual bus reset at the sane time. Accessing rules for the
Vo and Vi PCR regi st &¢ @pplicsfiom fest eesgpeasaa clannehwith the B e reaing theual bus

reset timer VIRTRBLeCHANNREINAVAIBABER treyistel URlloRES Hyes §6dk ielg

. VBED, fhen
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response nedsagebitanposi reseles e refoeiny 8dndwiBeN bR seHERESS Tdtk drleaﬁgstr esponse
oper at i on': Aeege & ff&%ﬁ;ﬁ%%“m%w%\%‘@ﬁﬁﬁ%vém e P e VIRMor e of
a bus reset Fai Fagt ORde theplinkhudoel s dat multicasbgrolps PCR(s) to the new
val ue. The Convergence Layer starts 30 a tiner for the interval T, and

operates sink or s : |t i d ore the buys reset. |t also clear
tﬁe channel bits O?H{hﬁg Q%ﬂ"sﬁsﬂs (F:%S%Irtmotﬁ%%i’ ttﬁe aﬁpé)"ﬁ?%lqnt Eﬂs dgafes!aBt ore t he
T tinmeout, 'SROURGESSTURARR &M regigterswardthe plevanhVe oy ¥iRGRS within the ldne

gener at e ans&tand jetereal. iptreccdopesdreligy alsy 1dve rdsenidtioh reqRsfORE 5Ydrel O

| eave the myplrt bg é§cr%¥]lﬂélomg7 July 2004 WO 01/56226 15 PCTI EPQO /00941
Accessing rules (seen fromthe point of view of the controller

appl i catlgon) . The application first reserves a channel with the I RM (by
readi ng the VIRTUAL_CHANNEL AVAI LABLE register, followed by a | ock

request), then 2.2 Virtual bus reset and resource 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).



5 wites the reserved channel into the Vi PCRs and VoPCR of the nodes of
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networ k, or MPRER TETRING d6\ ne¥eriag 1o setlaimad Jesouice @fter 1d end ef the BLE

associ at § onrepeboreduiegice. the identification ("self id') procedure at the
1394 Convergence Layer |evel ensures that the Central Controller sends a
virtual bus reset nessage to all other device Convergence 25 Layers. Each
1394 Convergence La&Veforchig smtidimpand ragistes itiis triapossdsthet Lanvewences upper
| ayer tri gglayets wpntdire r atePontes @fd Skeuy iRegigér P@SRO?%@HQQE&SQgﬁraIW th a
certain progasadf - Al i al nor L.cated to storing
a virtual bés re"seg'za aﬂﬁald _é;d#émg?lg%%ivﬁsgg%ogﬁ% &'eegﬁﬁ mgol(?ﬁg%lrﬁg‘?}@?lﬁt(?on
nunber . 1rhetNfudirgesieriabloincrensen hvoar imBoiantfaeios dhpybusheesek mayatake
Controller mbaeeﬁn_b thars thee € oeridthesdothat ﬁ%@bourﬁém@geﬂ/étwgl lﬂﬁﬁ'@&heﬁlﬁegom ai ned
In the sel fghdsines t er ceives a bus: reset indication,
it has to rfgilafl{é?;cgfr?étgl ?évﬁlsﬁhse?pgﬁgne%%%ngh\pmgtﬁﬁ ro0e ERE¥NG. MAYtBF this
time, it isPSntagerysde incieasedhisaslug)r AR CSR Asaforitsy spiib timebut ol 384hessages
during a pewildadvés ddBanlt waldevi ce can receive and accept a request during
this pegjod AT (see figure 8). 27 July 2004 WO 01/56226 16 PCTI EP01100941
This tine interval AT shall be lIgnger than the difference of tinme between
the bus reset event B8RSR reesony the RusHere rPaviresrrilonger s thamssT tebent  on

the | ast Mibpagated i maHLZ ewéivorknthenhiber@sretal Copablig hayCiodineredidatast ees
‘that a I\/bbddsefeg'gtrqgrfé@éﬁow U9 dtdrY ah@hEes hal Pgd; resource after the end
of the bus 5 reset on a device. _
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.
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July 20 V\Dtgll 6 ﬂl Pﬁl’ s Fass ections
are not 'fel &4 B EAYR ed“HE‘é?%itgéOUP bsendinma RUO_SEAME tgon 5 The

| EC61883 dothéneht specifies that if the controller is disconnected, then a
connection established by this controller is to be broken. According to
the present enbodi nent, the virtual IRMWII wait during the tinme interval

T for the reclaimng. Wien the tinme runs out without a reclai mbeing
+ 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.
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19 Mbe%BFégd’erL&%s?ﬁbee?ﬁna ov%)

t he contro evi ce fer is not able to establish a

connection, resul ti(RY T IRM calcdletasniel eauires HLRekansyddth (lepending wit h an
appropri at ethe imkridget ded e §@xctBaphysibal 14w reHYﬁmédé e listeners perform
'Lgch?IhQ %lckgogegg ?wotcﬁs%@alrerﬂo%s Féannel fter the Join is conpleted,
(a) Bandwidth is available, then go to (7) the IRM serids 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.



generate the favorable lock resp to the controller. (4) Wen the controller
gets the lock resp, the- Central Controller knows which devices are
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it 25 shal IC3RIn theoi3Mrconekigatee fager. | f bandwi dth was available, the
Central Controller starts a nulticast DLC User Connection (DUC) setup into
the nmulticast group. If RLC succeeds, then a positive |ock response is
generated (the bandfiglten 18vigi @ aliggsamr efya snetwoiks farpataeeidiaksadhromeusPHY node
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e

gener at ed. Ig:sgur "is a diagramillustrating the nmessages between the
Central 135 Controller and the different nobile ternminals of figure 3 for a

non-overl aid conneTtig fdllowiha dieby P 41
2.4.1. 2. Q’ﬁét’eﬁ{eg connecﬂvg?s. Rn %%éﬁﬂgg%%ﬁgfﬁws%%ﬁeﬁ%ﬂgﬁ the | EC
icafio

61883 speci n. Overlaying a connection consists in adding |isteners
to an already existing connection. In that case, there already are a HL2

mul ti cast9| connect :g o) ahd cbiiblled s6lsRhe VoPIOR 514 tSIREMB iGBMEN! ML qintF1 gur e
10 is adia P I ver l.ai d.4.80Chr onous, connection, in
whi ch a m)blgig&{]?g%%ﬁgﬁémﬁtéegtoﬁgoegggghea\?'(?cg:gpgthﬁH"eé&'i'sé?ri‘eﬁd‘”ﬂb%'ﬁnecti on.
10 channel by sending a lock_req and checking 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 muilticast 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



The followi ng steps describe how the device M4 becomes a new listener: (1)
The controller sets the VoPCR of the talker to increment the point =15 to
poi nt connection counter. It also |oads tEe ?(fPCR of thte nedf {4 {;;:(2%22\)/“ 'Itvr"1_4
the chann ding a lock _req ang checking generatign "

can now seﬁgowﬁﬁ%nGQwP JON rressa_ger}go the Central Conttoll'er”tor the
correspondi ng channel. (3) If the Link Budget allows to add M4 to join the
group nulticast, 20 the Central Controller sends back the acknow edgenent
wi th the associ at edhemsatwpieis tcomiBsedof (obiy ngéHbdse§hembgM€e$ﬁ&ntﬁ{d<¢L ﬁ’ﬂn
send the | ogdnrierfed thQhé PbHRALS AbtwRkk thréudh t Rl shal
send a multjgast DUC slgﬁjp procedurertll}?"I E %I\/ﬁg evi ce. ‘f‘l{g @%e M4 is
t hen ready {] ‘receive data. 25 Possibly, if the PHY node needs to be
changed, a RLC nodify procedure nay even be%;t arteﬁ Fi gu(rjet ﬁl regrlezents
the nmessages exchapgffle bes V}@% rng‘f‘é‘td'f e |

t erm nal 5fsjlgl nthis c see 30 2. % chrg"J'none &%Cgr?ng%ﬁtﬁ% “-S&LE) h a

bri dge envi FONTERE ™ he fol | OWI ng part describes how the |sochronous
reservation nechanisns, as defined in the 1394 Convergence Layer, my be
used in a bridge ernﬁerwmsﬁ ne%r@%aé%é’n@gﬁze\éoagy\g‘gagl ﬁ%uﬁ%!% efy ¢ 1
CTl EP011009'_41 Thf nEﬁV\ﬁ f %se ! serleal tuse r rom
to 4 connecPd® (Y EAS Bopal s dRPEsRBleARYPIdgectrmecied tadhe MigualiBust o MI4
(cf. FiYureSudp bridgerisquade a2 is an exanple of a network architecture in a

[ a virtual
o4 bus (of | o o Sﬁr@?ﬂ””&*‘% HRebel Sl busanigfd &8Fp! i%e connect ed

to the Virtual Bus? Hegeg%&b@ virdugldwis: Hiis i apyrtvall pertah vddeted to t he
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Converg %ay IfLtu
virt uaI (ﬁ%r{\&@gﬂc&?&agﬁaol‘ g*ue gllgr, Moggover, the device which
IS m 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.



15 1394 Convergence Layer of the Central Controller. Mreover, the device
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P1394.1 dra¥eECR2.4.2.2 Overlaid connection 35 The controller sends a
Connect dssage {0 dhianbi FHEACOLS SRNifhg hdlchs CHARCES BPSAGGRNAl L
contain thecérm;?gﬂﬁgtl on that this is  an %ver alg connecti on by indicating
the existing cC 3| nunber in use. 27 July 2004 WD 01/56226 21

PCT/ EPO1/ 00941 The Listening Portal sets the allocated channel bit of its
Vi PCR and set the VoPCR of the talker's portal by sending a | ock req
nmessage. The talkegr! orta hall .increase the point to point connection
counter inits Vown@nﬁnciﬁgbr\?i‘"?f'%' bus everythi ng happens then as for
an overlhid connection. Acronyns and Abbreviations. 10 Bridge: a set of

t erial bus nodgsi 3 £ i . | S net.
central @rg{ ﬁ?ﬁé&;&?ﬁ&ﬁ@?&ﬁ?‘r bohes CBREDR, o ArREiAT RS 8

l.l.er
| ayer (Data s%ﬁlﬁ&os% er) equivalent fo that of an access point as

defined by H perlan 2, but is not necessarily attached to a fixed network.
The central contr Qentfal foomkdIRPILIT) Y PRRVIRECHIRE AelRboh iR i hE! %S devi ce.
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.
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providing a first tinme interval (T) during which controllers are required
.to reclaim isochronous resources reserved before the reset, and providing
a seconé- t i mMsthpdsaceardingip)cldiel 1, sdienain theestép pfacquining thealist ahdeieasi tagpewhi ch a
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resource nmanager. _ .
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
isochf‘onous 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.



27 July 2004 4. Method according to claim3, wherein the second tine
interval is set to allow all devices of the network to firéi?rs]mtheir reset
procedure after a network reset triggergd by the central Yoty . 5.
Met hod according to one of the clains $3or 4, wherein connection
controllers conprise a register for storing the second tine interval, this
r egi st et bei Methrdacearivbiociain 3, mhereje the sacond limednteeel isfset toalinetalior k. 6.
Met hod ' t f x| al : rel ' . ' ond
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r esour c&8nFagepii@igrbef ore the reset procedure. 7. Method according to one
of the clains 1 to 6, wherein the isochronous resource nmanager isS

i npl emented in the central controller. 8 Mthod according to one of the
clainms P to Methag ageerdinmpiopmesifitiie ¢laigissd eps witerein ppondatiomgortrdiiers gener at i on
regi St elgiBri g R gr:Y taaller ont ent of
he. bus omRrEsedNtEr SPhE e SeechE Thidmi l R rebisy BEPLBat IR RERIERY

regi st etheesitrah¢oryellerpf femetivarka net work reset message to the node, having
t he i sochronous resource nmanager test for the | atest value of the bus
generation register content in a resource request froma node and reject
the reqflest iMethaseaccpidingjiornnetf thenclaingi Stod, wherrir during thelieseuodd time not

t . i i . ri,.zed i.n that
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reset procedure.

7. Method according to one of the claims 1 to 8, wherein the isochronous resource
manager is implemented in the central controller.

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.





