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METHOD FOR ISOCHRONOUS DATA TRANSPORT OVER A
WIRELESS NETWORK

The invention concerns a method for carrying out isochronous data
fransport over a wireless network.

The context of this invention is the transport of IEEE 1394 services in
alternative interconnects (non 1394 based interconnects). This is particularly

relevant in the case a wireless network is used to interconnect IEEE 1394

buses. _

One example of wireless network is the BRAN HIPERLAN 2 (HL2")
network, which is being specified by ETSI. The HIPERLAN 2 IEEE 1394
Service Specific Convergence Sub-layer (SSCS) aims at providing the services
of an IEEE 1384 Link layer. This allows providing an HL2 1394 link interface,
and fo put such an interface on IEEE 1394 devices. The Service Specific
Convergence Sub-Layer passes data to the Common Part Convergence Sub-
layer (CPCS) followed by the Segmentation and Reassembly (SAR) sublayer.
The CPCS and SAR form the interface between the SSCS and the Data Link
Control (DLC) layer. -

On the other hand, the document IEC 81883 defines mechanisms to
transport IEEE 1394 isochr'o'nous setvices. This document defines in particular
how isochronous data packets, such as for example MPEG 2 Transport Stream

data (source packeis), are to be formatted for insertion into IEEE 1394

isochronous packets.

When MPEG2 (TS) data is sent in a IEEE 1394 isochronous stream,
this data is, according to IEC 61883, segmented into several data blocks so that
the bandwidth reservation mechanisms over the [EEE 1394 125us bus cycle
remain efficient by sending some data blocks every cycle and thus avoiding
bursts as much as possible. Each MPEG T8 packet is segmented into, eight
data blocks. The segmentation is carried out in order to send data, if possible,
every cycle, so as to avoid bursts.

Every 125 us cycle, an isochronous packet dedicated to a given
channel may contain zero, one, two or four data blocks. Each isochronous
packet comprises IEEE 1394 packet header and payload Cyclic Redundancy
Check ("CRC'). In addition, when the isochronous packet contains at least one
data block, a Common Isochronous Packet ('CIP") header of 8 bytes is inserted
into the payload of the isochronous packet. The header, CRC and CIP
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v Abstract: Method for isochronous data packet transpordogygsr o rel ess
network, conprising the steps of., collecting a plurality of isochronous
data packets at a service speC|f|c convergence subl ayer (SSCS) of a

Wi rel ess source device; posting said pturality of isochronous data packets
as a whole to a common part convergence sub-layer (CPCS) of the wireless

sour ce [demiseRy 20h\RELhbvERledd da{%aéwéxycme HSRY m}mapalaa%cﬁs RRCkRE S posted

to the comon part convergence sub-|ayer corrésponds to the anount of

i sochronous Fajaihd Hapksd of %H@ 6¢erbﬂﬂe6w’frésé£§mﬁt|?rcaﬁ“’rfef infla FH%'E't
8 October 2004 WO 01/89152 1 PCT/ EPO1/ 05570 METHOD F DATA

TRANSPORPERYAR 2 sSURELESS MFRGRKe Hatick Heaiidron wied Cb% %dqh@w@%@s anﬂE

carryl ng out i sochronous data 5 transport over a w rel ess network
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alternative interconnects (non 1394 based interconnects) his is
parti cutéhsn Pt @Hﬁ’JéZgén@e 1 BGeC@PTSH. Thé @b@@péﬁ‘(@%% s'eém!éﬁt%g iht8 48 byte

i nterconnect | EEE 139 buses. 10 One exanple of wireleSs network is the

BRAN HI fibdRsAbhih Corrbsbohd t@ieBit. Linttidnkrol @LES1Yar siIBRCI fied by ETSI. The
H PERLAN 2 | EEE 1394 Service Specific Convergénce Sub-layer (SSCS) ains at

providing t hmesgmyiRest oveihedl dabEls A %bglidiblk domyRfed Tine AhdWf Eag&adﬂl ng

an HL2 1394 |link interface, and to Qut such an interface on |IEE

devi cesqatd g IBEEVIZR BBEGLAGE: ﬁﬁc@wvaézg@ﬁgqr]@uéoLey&fs B#S $Rad&RbAG itRe L he
Conmon Par't Conver gence Sub- |ayer (CPCS) | owed by the Segnmentation and

Reas s engitefedsSARMssU B EPERcan o] i n the
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docune nfarlskissohis FdBfonb s dam ankisdBsd Ifiks #0gdsirameport | EEE 1394
i sochronous services. This docunent defines in particular how isochronous

data packet sin s¢tbdangef @ af*apRLE oMRES idvehtions B St E;Er@ﬁﬂbd dAlReth6@ Yok €
packetztz_ are to be forrratted for insertion into | EEE 1394 i sochronous

packet srARAREPIRPEGOT( TSPNdat 48ACKrAOHE | nSAUICEEE Raeti solthr orfous SYEteEAm

25 thi scodirings .a AGeWsdi ABtwiowk | Ecs&lrﬁge*de\ﬁ@%ﬁh&ﬁed N0 e VR rkdagd P! ocks
so that . the bandwi dth reservati on nechani sps over the | EEE 1394 125s bus

cycle FrRidenices seEiesied 1Ry TRe AW Ks sherasiarzed| Bekhat di sopreses dhangephus
avoi di ng:

selecting a transmission mode of said isochronous source packet among a first
mode comprising posting the source packet without prior
segmentation into a plurality of data packets to a given protocol layer, and

a second mode comprising ‘posting the source packet in segmented
form to that protocol layer.

The inventors recognized that, since the 125 [muls IEEE1394 cycle applies only to
the wired IEEE 1394 bus, there is no need to take this constraint into account on the wireless
link. In particular, it is more efficient to post a plurality of isochronous packets in a
concatenated.form to the CPCS layer.

Isochronous packets afe either provided directly by an application, or received over
an IEEE 1394/IEC 61883 bus.

| Other characteristics and advantages of the invention shall appear through the

'description of a preferred embodiment, illustrated by the attached drawings among which:



bursts as nuch as possible. Each MPEG TS packet is segnestedsd tlog. ei ght
data bl ocks. The segnentation is carried out in order to send data, if
possible, 30 ' every cycle, so as to avoid bursts. Every 125 ps cycle, an
i sochronous packet dedicated to a givea channel nmay contain zero, one, two
or four data bl ocks. Each isochronous packet conprises | EEE 1394 packet

header and pay opeedrysdnitL aReéﬂéﬂﬁrZé‘BV a (AR6K éé@%ﬁg&\k@ @%&%Es apaeq the

i sochronous packet contal ns at ast one 35 da

| sochr opipalssdFrkiRiwdenGhEblsdagader of 8 bytes is inserted into the payload
of the isochronous packet. The header, CRC and Cl P CONFI RVATI ON COPY 8

Cct ober 2004 2 represent 20 bytes of overhead data for every cycle during
whi ch data bl ocks are sent. For the purpose of transport over the wrel ess
link, it can be imagined that the H PERLAN 2 SSCS | ayer of an interface
devi ce between a wired bus and the wireless link adds wireless tinme stanps
to the I EEE 1394 i sochronous packets and posts themto the Conmon Part
Conver gence Layer (CPCS). The CPCS packets are segnented into 48 byte

bl ocks, which correspond to the Data Link Control (DLC) |ayer slots. The
anount of overhead data is not negligible conpared to the anount of payl oad
data, if I EEE 1394 isochronous packets, including the | EC 61883 ClI P header
and the wireless stanps are posted to the CPCS | ayer. An inproved net hod
for providing transm ssion of isochronous data over wireless links is
desirable. In accordance to an aspect of the invention, there is provided a
nmet hod for - transm ssion of an isochronous source packet in a system
conprising a wireless network, a source device connected to the network and
a sink device connected to the network; characterized in that it conprises
the steps of: selecting a transm ssion node of said isochronous source
packet anong a first node conprising posting the source packet w thout
prior segnentation into-a plurality of data packets to a given protoco

| ayer, and a second node conprising posting the source packet in segnented
formto that protocol layer. The inventors recognized that, since the 125
[mu] s | EEE1394 cycle applies only to the wired | EEE 1394 bus, there is no
need to take this constraint into-account on the wireless link. In
particular, it is nore efficient to post a plurality of isochronous packets
in a concatenated formto the CPCS | ayer. |sochronous packets are either
provided directly by an application, or received over



an | EEE 1394/ 1 EC 61883 bus. Qther characteristics and agdwapbagamqof the
I nvention shall appear through the description of a preferred enbodi nent,
illustrated by the attached drawi ngs anong which: 8 COctober 2004 2a FIG 1

represents | e of a network conprising two wred a
wreless | i‘?@o‘g}g@\%en' t he busses, 8 Cctober 2004 WO 01/ BWW%POI/ 65570
3 - Figure 2 represents the protocol stagk of an interface device of

figure 2, i.e. a portal interfacing a wired bus with the wireless link, -
Figure 3 is a diagram.of the encapsul ation nmethod according to the
invention, 5 - FigurEid4re & mpEseisaticoproferal staskr ofnan dntedacr devicawafager
request packgtiref Dyrieah popaliclerfacihg a wirdd lon Wittbtheswirelglisamkam of an

' h At ding.to t
enbod ment . Frqur e ¢ e e LR o AR Rap AR mBFENAEORuIG A 8 ot

an 10 encapdYEEH®®HN met hod according to the enbodinent, Figure 7 is a
di agram of an i nfor nefigore £iseareiagrans of af idchebriohe reReeRCIMANLGET BHASASS of a

device in or | ntral Controller as to its capacity to use
an encapsul apgé%ét(rﬁ% 536@5%5%& ng to the enbodi ment. 15 The enbodi nent

focuses on ETSI BRAN Fgwierd jane diagram opap igpshranges figsosressmanagaoeluest
technol ogy, butkdthermatvesdrting td hawhbbdifiehed to this enbodi nent. Mre

| EEE Sid 1304 1005 " SHAE #332595935‘?4%3 PRl i et 5,588 o )

| EEE St d 18 392aC3uiptiogimgified acqosding t edientance Serial Bus -
Anendment 1" . TranspoFigul 7 WaGidgian® &F Gt infiafiorn BldneHE u%a%lpma thd

d i bed b : - 998- ' i d
cau prront - 29StTteRBENs o quice BT b i ek BRrAYer 28 indsry coen
enbodi ment, FRRAGKY e Lee an enpResutationiacibad encording tethel ergiidimehber | an 2 draft

standard, and in particular on docunment (e) 'Broadband Radi o Access
Net wor ks lg BRAN) ; HI PERLAN Type 2; Packet based

" The embodiment focuses on ETSI BRAN HIPERLAN 2 ("HL2") as
the wireless network technology, but the invention is not limited to this

emboediment.
More information regarding IEEE 1394 can be obtained in the

20 documents (a) IEEE Std 1394-1995 'Standard for a High Performance Serial
Bus and (b) IEEE Std 1324a-2000 ‘Standard for a High Performance Serial Bus
— Amendment 1".
Transport of MPEG 2 typé data over an IEEE 1394 bus is described by
the document (c) IEC 61883-1 (1898-02) Consumer audio/video equipment -
25 Digital interface — Paris 1 and 4.
~ According to the present embodiment, the wireless links are based on
the ETS! BRAN Hiperlan 2 draft standard, and in particular on document (g)
'Broadband Radio Access Networks (BRAN); HIPERLAN Type 2; Packet based
boniférgence layer; Part 3. IEEE 1394 Service Specific Convergence Sublayer
30 (SSCS8), version 0.0.0 of December 1999, as well as on document (f)
‘Broadband Radio Access Networks {(BRAN); HIPERLAN Type 2; Packet based
convergence layer; Part 1. Common Part, version 0.g of November 1999,

Figure 1 is a diagram of a network comprising two 1EEE 1394
35  busses, respectively referenced 1 and 3. A number of IEEE 1394 devices are




convergence |ayer; Part 3: |EEE 1394 Service Specific Govepgernpa Subl ayer
30 (SSCS), version 0.0.0 of Decenber 1999, as well as on docunent (f)

' Broadband Radi o Access Networks (BRAN); H PERLAN Type 2; Packet based
conver genc ., Part 1: Common Part, version 0.g of er 1999

Figure 1 .5"’??%?9&6% am of a network conprising two | EEE 1 gg"sﬁ@sses
respectively referenced 1 and 3. A nunbeg of |EEE 1394 devr ces are 8

Cct ober 2004 WO 01/89152 PCT/ EPO1/ 05570 4 connected to each bus: devices 1A

and 1 Bto bus | and device 3A to bus 3. Portals W: and WB are connected
respect i vel y cPBnesiad & epch us: SdeVéFFﬁf HytandsiB fmbug fl andsdepdeadariotiius busses
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Control | er (‘COWPyises further wirelsss sievisgr W2aand Y, miichoare. ncme:wnnemed éesnon t he

wirel ess get WBER 139@iwiteef b, tHor the p@ﬁib%éa:lftr@prers@hd @ﬁboJ RHeht, RIRARR WYS

call ed 'assogi ntro ran ess to

Wi rel ess net \%8%1(5@@% E%ﬁg'oéﬁﬁ"%@zc&gf ﬁe‘%‘f?%?’f’sp%to\f\é @Yﬂ E‘e ¥t the

10 wirel ess H&viges RN thmwlrel@ﬁememkrregr@t@r with é‘leiﬁnnﬁf%llcqmmleloﬂ'haphasea

nown 1o t e et aerorion: TUBER 1  GRUED CRrile Grarty E‘b‘%i‘-@‘ TSI
nown from ocunent atjon avail abl e from

'n H PERLAN Srelgss; @5&%0@%@ %L Nﬁ Upe RRINERHO TR, PRRER; QYics

( TDVA- TDDY s Wiirelassi Retwed . Thmﬁlrpéenajtﬁe@fofae r@eﬂtrahf:ao&:e!&w loothlpdarfa(nVAC) 15

frame is of Zeffork Will ot Betdés&%ébofﬁpr%b%jdé\t‘aﬂ had h‘%yla'%é welSkfobs Fror‘?if thghe | EEE

Coe e ol A R 2 Do GeREToF AR TS 1 1 ol cos ootk

From bottomto 20 tdp,HIPERLEMNEKka diorpdiviston mulfplesiccass/timgativigioPlddplex a dat a
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conver gence bH§R8S.conprises a nunber of service specific convergence
sub-layers (' SSCS'). Exanples of SSCS layers 25 currently specified or

under specification ggmnees RepraSerts RRE PedtoSdl sidtk dEERIbRU defi 4 bR ETE s )

Bel ow thi s specific sublayer, a common part convergence sublayer

i s incl uded, PPERI Fetang-alonecinios) it @ blrpeerﬁa 2 wisglgesmgtyoris iseraypetton t8AR ) .
The convepgenss thaysthclPcBRRlisss bl KRk A&y APIRIS 4 "2RRTR R0l Layer

('DLCY), a convergence layer ('CL"), followed by higher layers. The convergence
layer CL may be of several types, in particular of the cell based type or of the
packet based type. The packet based convergence layer comprises a number
of service specific convergence sub-layers ('SSCS'). Examples of SSCS layers
25 currently specified or under specification concern the Ethernet or the IEEE 1394

environment. Below this specific sublayer, a common part convergence
sublayer (CPGCS") is included, followed by a segmentation and reassembly
sublayer (‘'SAR'). |
The convergence layer prepares fixed-size packets (‘SAR-PDUSs’)
30 and forwards them to the data link control fayer for transmission.

It is supposed in what follows that an lsochronous Resource
Manager (IRM) is defined on the wireless network. Devices wishing to open an
isochronous channel and a given bandwidih send requests to the IRM, which
reserves the required resources or rejects the reservation request.
35




30 and forwards themto the data link control |ayer forgdr@psimopgion. It is
supposed in what follows that an |sochronous Resource Manager (IRM is
defined on the wirel ess network. Devices wi shing to open an isochronous

channel an Len bandw dth send requests to the IRM ' erves the
required r&ggtﬂ)ﬂg%g'or rejects the reservation request. 3%&%81"@%@ 2004 WO
01/89152 PCT/ EP01/05570 5 It is proposeds;to define a new isochronous data
transport node allow ng native MPEQ TS to be transported over a Hiperlan

2 link. This will consist in building a source packet (as described in IEC
61183), and send it lhds prepesed {g daling asegdaeshienous dataotranapertbmegies) over

the radio |i ekowigAeaioe MPEGROTS t¥ del BEispeBe BveE At Hipkia® RARK. tris’ ®MRI N
ot e sour cEoM SRR Kok 2 SAAEE Backehfas WS NERS BRIAdI  anfiSotitR, ' be
added as viel Iitis (withoslf segmenting it Wiasdats blipsks) guer Presagia lbk. sol uti on: according
to the prgsent enbosidirdihg t6eiviafant shbodPenCRCorte? ¢! fdlain kibsAltoIREE
EoCu roreas oe4g, R BiBRBRICEI Byl n0 TG b epe BhERE "9 ©
transmtter. PReketetlom 894 isockronets paekeiderder ansl GEEImay bsi ardedias welk not

been segnmentrfleithélesslathas bé asdtStheT féfér%‘c?is\éﬁﬁioﬁﬂfaﬁéérdﬁigz%] gﬁfr%r%g%gcrt de

adapted to. t LJditer (. ve e wreless link. 1

accor di ng to%ﬁwgd"ﬁvgh?é'gﬁ@§%%. Ypt®8hal node, as a choice anong a
number ofl®possi bl e tAMatiepiaceivingdeide, the smycealbeckebds huifatkat daged Bot thecases
as welt! as 1 heddestifgaFiis \?if@?%eﬁﬁsﬁéiésgﬁﬁp,' \Bhibl'%:c\niasae(ijlmddcw trfélnssdzg Oléi?@rdof et

i nventive noge. |s i 0 er a_deyice W |, I.ndi cate to
the Cont ral e iaailipt Seecbdtiy of ik Hackey R nEPdse iidbhas Fot Eepor ¢

t hi s node or segmeniad injopdatedilocks. dhe aeativer buffensivddiasito decaiaptedito they ask

to use the iipyedthyoPESwisasshy t mode or another isochronous packet
node (sucg as 25 the node described in the introduction, i.e. where the

MPEG TS packets are._ segnented when it is reserving resources with an
| sochr onous Resour celhavirangprart sfodetreonrding &s thd invieptions may $eoanopdiopale a

speci fic fi elnghdd)at AecHoRBkamERIARFbES 8Chdseibld ﬂ%%ﬁ)ﬂe{ﬁtﬁéé. ®nay BBoGRNt T al
Control | er S'rr?&d\éldtolnlz. éo%%aggspgsr, \%teﬁ a8 e in%%isstare[a)%escribed in this application.
If the inventive mode is optional, the SSCS layer of a device will
20 indicate fo the Central Controller's SSCS during the association whether it
supports this mode or not.

An application of a device on the wireless link may ask to use the
inventive MPEG2 transport mode or another isochronous packet mode (such as
25  the mode described in the introduction, i.e. where the MPEG TS packeis are.
segmented when it is reserving resources with an !sochronous Resource
Manager of the wireless link, using for example a specific field in the lock
~ command used for the reservation.

‘ The Central Controller side will then generate a muiticast DLC
30  connection setup, and indicate in an Information Element (IE) in a convergence

layer ('CL") container which kind of transport mode is fo be used.
Each side of the muiticast link knows after this what kind of fransport

mode is to be used.

35 According to the present embodiment, the following mode is used for
~ direct MPEG2 over HL2 encapsulation,




30 connection setup, and indicate in an Information El ew®abbéddEodin a
convergence layer ('CL') container which kind of transport node is to be
used. Each side of the nulticast |ink knows after this what kind of
transport (wB{Esdis to be used. 35 According to the preseahpssient, the
fol | owi ng node ?s used for direct MPEQ over HL2 encapStrJifCatloir?fgls Cct ober
2004 WO 01/89152 PCT/ EP01/ 05570 6 The SIS of the transmtter device
appends a Tine Stanp as specified by I EC 61883 part 4 to every MPEQ TS
packet of 188 bytes,_.in (%r 0 puild. a source packet of 192 bytes. s
Thi s source packet ndyf 5% sqfeq%leagar;s[rmﬁtgr 3‘6\“9%@ forliga PP gy

est abl i shed BpiiteshinedC 6n88Npad Ado rgetydIBEGArTSipacietbbtiddheytes, intordes even
better that NG sOFESRasiY fgoPacket s be col l ected together and posted
as a whole to tLe CPCgé%lg As an ? rovenent, .a Cyclic Redundancy Check
I s added to protect any individual source packet. This CRC woul d be a SSCS
speci fic 6verhead alddedotrepackst nsmivepogied keit.is By #ikalROS Yor drhalreadi®C i s

e

payl oad. 15 Acgor.di to nt , % e
| ayer corrprﬁ?%‘erai ?{g‘f“ieé?' §Eg§§ouéﬁﬁ@cﬁ eRlegiadtrasthar E‘ﬁlﬁoﬁfﬁ@ aBengt h
of the payl oadvholsSmuihed@8kets (and al so CRC protected source packets)

have a known fixed length -- 192 bytes for non-protected source packets -

so that the CPCS length field can b&gﬁsed at the receiving side to recover
i ndi vi dudf MPE® sodlt@n IPpraysrrat & Cyslie Regupdangy ohesls is adped &epradecti nt eger
nunber of soenyddiydeketmircd-packdicThiakERO fwadd biesh SRYS wipkbifit keetigagut pl ug

O Eur opean pardsd 16 AL F.}’%‘%@iyﬁ%‘?‘ébjﬁ‘%?%%hﬁﬁjg T s R
sane appl i caﬂ?i}’"ﬂ@{ﬁ?ﬁﬁ grstﬁ?rﬁﬁg\?é 44995 isqahnonpys paeket REYIRBRH for reser vi ng

| sochronous resources in a wreless network™”, a transmtter (also called

sour ce, tal ker) sty@okqi I \V/ riod :
sever al g(g)ur ce Backets_gﬁ‘g&{iﬁgg:gntew@é el%rea({bﬁsféu%%% b@&%ﬁ%ﬁ?&% The
output plug EGRPHSH 2 tErs phiour byipgrwp fiwhisnpindicgias therleagth<i e paylead.ect t he
maxi num si zeSofirce [ERRSisp@EnKatisd CRGpdiedtedsoired.patketspR&R paybaadikdel d of
the transm t{egishabh hyedd fFhoRRfotRbtelBufcdackets - so that the CPCS length
field can be used at the reqeiving side to recover individual MPEG2 source
.20 packets. Each CPCS SDUIPDU_comprises an integer number of source

packets.

For the sake of consistency with the .output plug control register

{('oPCR") Payload and Overhead ID fields, as described in a European patent

25 application 00401324.9 filed on May 15, 2000 by the same applicant, having

~ same inventors and entitled "Method for reserving isochronous resources in a

wireless network", a transmitter (also called source, or talker) shall generate

one CPCS packet for every 2 ms period : several source packets are thus put
together into one CPCS packet. ' :

30 o The output plug control register ('oPCR') of the transmitier shall

reflect the maximum size of a CPCS packet for a 2 ms period.

The oPCR payload field of the transmitter shall reflect one of the two
following types of information:
35 - the maximum size of the CPCS packet (including source packet
* bytes, and the SSCS/CPCS overhead (source packet CRC added by the SSCS,
if it has been added, and the CPCS trailer and padding bytes)); or



follow ng types of information; 35 - the maxi mnum si ze & OtbBeiCRGSG packet
(i ncludi ng source packet bytes, and the SSCS/ CPCS overhead (source packet
CRC added by the SSCS, if it has been added, and the CPCS trailer and
paddi ng byt . 8 Cctober 2004 WO 01/89152 PCT/ EPO1/ -t he

maxi mum si z‘gaé¥189t1% CPCS packet user data (i.e. the maxi %J%H%%B@F of
sourced packet bytes that the transmtter may generate in a 2 ns period):
t he oPCR overhead 1D field reflects the SSCS/ CPCS overhead (source packet

CRC, if available and,the CPCS trail.er addi ng bytes). 5 The difference
bet ween the two al téﬂhﬁmwuﬁ“@@n‘%ﬁtﬁ?@r}gﬁlg?a@wg%&/ﬂ? K- dha maxinpLig
separate fi ehdnbér oheowkeR peeleistydes that tie traasmlidr cesegerr@BGH packet s
not necessar béﬁodj?%%@ﬁ%e%‘édfm%@ﬁf reﬁ%ﬁ??%é 8s I%P?b'%@% (E@ﬁrc@ CPCS

‘packet to be sen 1.r el thin o HL2 . e IS packet "‘may be
sent over tV\Baqﬁﬁeitﬁ;g%lf' 'ﬂ%}tﬁ*@% a@ﬁ%@ gg%?a'%aﬁﬁpa gipaibitestat a corr espondi ng
to 2 ms u$er data t riafef differefice betwegysthealnooaltarhativies id/RiEXhd Svedraddisng t o
the inventi ofpdicgtedSin\Ee | froficfth e, o e receiving
si de, source pacﬁeets ar ﬁ%%geﬂﬁ%gpggorg rgﬁﬁgth%tsﬁlga'@@%]ength field and
di scardi ng the paddi ng bytes. Source packets are then buffered by
processing the SSCSA GRGS packet isinuknetesspdly swagpedtintpamiedtsane: ahdretis agsm t t ed
with a constggy I ' r kbl |} except
lociBh 8 o GECS, BRRERS be SeRPERARS RN dheH 2 iartE Ol

that the HL2 Itter ns) 1s difre .
jitter (341 PP’@ g’ﬁfﬂﬁ? ?t@rg%fféefﬁa@ franese bybipir CEF Sprdketisha gentain
| sochr onous datamerespomding ko neruser bhtartmiffibe described: It is supposed in
this section that the wireless part of the network 25 conprises an

| sochronous Resource_ Manager (this _may typically be the Central Controller)
whose task it is to ??‘%ﬁ%@%ﬂ%ﬁﬁ@% Nﬁyr%‘?’%érr?d\ﬁ%ﬂfﬁmﬂcﬁor@ad@‘éﬁﬂt'ﬁg is

wi r el ess devsiveen by\flendiagraappf figuee Bon reserves resources for an i sochronous
stream it sends a |ock request to the |Isochronous Resource Manager
("1RV) & the 30 Viribpdsselvingisidexsioumy packess amireaaveeddnaprasessingf or mat
of the | ock eqOPSS lergindeldisnd dibestingtthe gaddirgyiss.4souies Padkétd 4re t he

present enbo 'HqQE[f Lt t 8 Qf _the reserved bits of the
format of fig‘ll?re etr%& i‘“kﬁff@é%@@ﬁﬁ? %ﬁ% \gﬁglgg%:%m%gtag}?@a?%fhagtpﬁg e- S
request ed, ad'e ranmvittad awitrhg copglapedselay. 1EC 61883 part 4 mechanisms are still -

valid, except that the HL2 bus jitter (5ms) is different from the IEEE 1394 bus

20  jitter (311us). The buffer size has to be adjusted accordingly.

L=]

{[sochronous resource reservation will now be described:

It is supposed in this section that the wireless part of the network
25 comprises an isochronous Resource Manager (this may typically be the Central
Controller) whose task it is to afiribute channels and bandwidth to requesting
wireless devices.
When an application reserves resources for an isochronous sfream,
it sends a lock request to the Isochronous Resource Manager (1RM') of the
30  wireless link, asking for a dedicated channel.
A format of the lock request message is illusirated by figure 4.

According to the present embodiment, it is proposed to use some of
the reserved bits of the format of figure 4 fo indicate what kind of SSCS
35  encapsulation is requested, as illustrated by figure 5.




8 COctober 2004 WO 01/89152 PCT/ EP01/ 05570 8 Table 1: Theowmboe2as this new
"Streanmlype' field should be as indicated in ValueStatus OxOOReserved
Ox01Asynchronous stream 0x02l sochronous stream (i sochronous packets

encapsul at i hronous stream (MPE&Q TS 0x03encapsul aj i ding to
t he present&g’)r%)g%‘lgfr;rent) O her Reserved Table I 5 Wen an g%d;i‘?‘f”]’@%%g"; sends a
| ock request asking for an MPEQ TS 'nagive' encapsul ation -according to
the invention, the Central Controller may have to check whether this node

I's supported, if thi.s node i nly ap option. Lf it is supported, the
Central Controller iS5 ¥alug %&B‘Féi%%?ﬁﬁ%@“ﬂ@?sﬂ%‘g Wi ee agdpsisatenani ng
made t he | ocRableqliest, otherw se the |sochronous packets 10 encapsul ation
is used. According to esent ment, the encapsulafidn schene

whi ch has been sel ect edb&ﬁrndi \,ati\@?{ﬁust he—DBEC-MIEH-CGAST-SEFYP nessage in
a dedicated Infornati onO®nent (' ||Feserved part of the Converdence 15 Layer
contai ner. This nmessageok®! sent to |Msknelgvhe®sstfan gi ven nul tji cast group.
This IEis illustrated]] Tguré o.,Jable 2 indicates the siqgnification of
each itemin this Infof B3 on B emithRldes 2GS oRRRFE T 4
0x01Asynchronous' stream 0x02I sochr ®a6keis sneapawlatiosbchr onous packet s

encapsul ation) |sochrohgiss st ream (MG basO6H3smCaRfid@s | 98 |according to

t he present enbodi nent CIherReser\J%(rj]cgglsqﬁaEiion according to the

present embodiment)

Other ‘ Reserved
Table 1
5 When an application sends a lock request asking for an MPEG2 TS

'native' encapsulation according to the invention, the Central Controller may

have to check whether this mode is supported, if this mode is onfy an opfion. If it

is supported, the Central Controller issues a corresponding message to the

device having made the lqck' request, otherwise the Isochronous packets
10  encapsulation is used.

According to the present embodiment, the encapsulation scheme
which has been selected is indicated in the DLC_MULTICAST _SETUP
message in a dedicated Information Element ('IE"), as part of the Convergence

15 Layer container. This message is sent to all devices of a given multicast group.

This IE is illustrated by figure 8. Table 2 indicates the signification of

each item in this Information Element;

Value Status

0xQ0 Reserved

0x01 Asynchronous stream

0x02 Isochronous stream (isochronous
packets encapsulation)

0x03 Isochronous stream (MPEG2 TS
encapsulation according fo the
present embodiment)

Other Reserved

Table 2




8 Cctober 2004 WO 01/89152 1 PCT/ EP01/ 05570 9 This al | osvocrnyr #a04el ess
device's SSCS to be -inforned of the selected encapsul ation node when a
DLC nmul ti cast connection is set up. Two cases have been considered here:

t he transm%io%glgpde, 5 according to the present enbodi W%ﬁésﬁey

mandatory, or may Just be an optional feature. In case o

support, every HL2 wirel ess device inplenenting an | EEE 1394 SSCS shal |

i mpl enent this encapsul ation node. io Wen MPEQ2 data is transmtted over
HL2, this encapsul atjro_n de shall be wused. According to the present
enbodi nent, the oPCRIPISr AtWSy8RY WiRRlgss flevicRs S5CSady ke drferaediofctie on i s
used to refl setechashemaphulbliordmiodé vhes o BoOinmettast corfneatiamistsetigpa i n this
nati ve MPE&QR encapsul ation node. 15 In case the encapsul ati on net hod
according to the invention is, onl optional, there may be devices that
support this' encapsiVat$35§Snbrie %\?ﬁﬂl gonsistered e Fhen)(;’ﬁﬂsm@@&ﬂdm@et o the
embodi ment, acoeingnics theaplesahingmbodigent atdyobe ofarrat@CaPRidydLs0Re Rt hod s
i mpl ement ed, ogﬁoﬁgtlféat[]@{v be 20 described: The capability negotiation
during the association phase of a wireless device is carried out as
follows. ‘During the association, a wreless device sends its 'EU 64
identifier (which il acdsexed inttentaidry esuppirguesvesy tHLS develase) deidehe

Central Contek m ' k Led: i ' I
message. Aﬂo;“@é‘?ﬁfe“?@? 20 S 1popetts et LRTERen s sedbaditbn Hifs s
capabi | i tfes P/@D Efas dpfaigdransmittecbgeqr Ml tthisrencaesulslion mogeshell bene
nati ve MPEQu$&inode or not). This Convergence Layer capability

| nf ormati on El enent ' I t EUI 64
| nf or mati on El enent _ﬁgﬁ)rﬂﬁg g%%%&%ﬁ%ﬁ%ﬁ?o&n@?@ﬁ%ﬁ%ﬁﬁeJ@
i1lustrated B AireRAYecied annficatiands used tonaeflesh hew snght bangvddth ismeamdretis cap
fl ag means t hatransrhit dSEGH tioé ntthe MPES 2acageviatian pedag associ ated supports
the native MPER node. Qtherwise it only supports the isochronous packet

mode. The Central Controller nmaintains a database of the capability of each
35 associ at ed devi cell esedha sBeapsyiption method according to the invention is only -

optional, there may be devices that support this' encapsulation mode, while
others will not. According to the embodiment, a mechanism allowing
negotiation of an encapsulation method is implemented, as will now be
20 described: B
The capability negotiation during the association phase of a wireless
device is carried out as follows. ,
During the association, a wireless device sends its 'EUIB4" identifier
(which is a fixed identifier unique fo this device) to the Central Controller in an
25 Information Element within a 'RLC_INFQ' message. Another Information
Element has to be defined so that the SSCS capabilities can be described (at
least whether the SSCS supports the native MPEG2 TS mode or not). This
Convergence Layer capability Information Element can be sent in the same
RLC_INFO message as the EUI64 Information Element.

30 An example of such an Information Element is illustrated by figure 7.

In this Information Element, a set MPEG2 TS Cap flag means that
the SSCS of the wireless device being associated supports the native MPEG2
mode. Otherwise it only supports the isochronous packet mode.

The Central Controller maintains a database of the capability of each

35 associated device.




WO 01/89152 PCT/ EP01/ 05570 10 In addition to the associgbtieBefroogess, the
resource reservation nmechanismalso has to deal with this optional
feature. When an application of a wirel ess device sends a | ock request to

the Centr |l er asking for a MPE&R TS native enc | t he
Central 56‘%{851;?/?%? er has to check whether this node is siu%p%ﬁilgsgl.;hlf it is

supported, it is wused, otherw se the |ggchronous packet encapsulation is
used. The sel ected encapsul ati on schene is indicated by the Central
Controller in the DLC MJLTI CAST _SETUP nessage in a dedicated (and
previously descri bedj' PAAIHeHHD| Bie BFeariion REpcess:t ther raseurey issarvatiote Layer
1o cont ai ner mathenisen aiso Bhe ksdetd withdhisroptienal féstulehe native MPEQR

(o express bandw d ' ieran ERIEAER Jrydpp o NeTEn AL RER el Hopc

to express bandw ?th rel?w re( . i
payl oad fi el 2l CopBRket; spkingeion REGR Tshaptive preanstiajigadthe Senirahi n one

HL2 frams. Tuatrolterieaid dHackivHethahtalsl moed iesipgoited OPESsaphbrad st hi n

one frame. If I ' fﬁwl r el |1 use the oPCR

val ues (payluggg’ o;tﬁ (’)ﬁhg%b 0 Sﬁ%g@%&%@@%@@@”ﬁ% Central Controller
then is 20 able to flhaISeieciis: cpeanilatione sehgme it indisatedh birethraSentialbe used
(dependi ng @ongolercn dind BCOKMUBPEIAST ISETYR aesbags il 20dasibgtelio(dgrake t he

appropri ate : L QD - (i 1N t | afj on
chnnot | be. sePiayaih? pefited iaRtton' teishy b saff ot e EoRUSABH Ratdle

i sochrondds F96¥@der- encapsul ation will be selected, and the Central
Controller is able to know 25 (based on | EC 61883 part 4) rules how many

[ h ket ; ' : t. W t Ot f

iata (oo packet eyaheh,of cldes S0GUITmBlnen®®, WIE e JPHRD ©

i sochr onous FRERRSUlaHIORAN %Pppi% o e T@@S’Wfbg/ﬁ@? enggpsuigtion scheme

3\; fi f:i ency ofo thpressesdnddidtie seq@irerhentsiinithe KPTR:th& MRres tHat ?ﬁl&eabcﬁoko?e,
rel ess pac i rel ess packet is

an int eglgr ﬁ%klgéﬁ ﬁg@ éE%all 89?@@‘%??&' éﬁ %r r%gg(g@gé %C%Zhu%@gtsﬁ'hﬁﬁggﬁ Il'@aone

i sochronous figawkdhe oxeihgadithipldshalirafectiba £PGDowrbesgd within aned@menous

packet. Wth the present met hod, a wirel ess packet contains several 1394
o ou PocKe: o PN e ok ASRRL AR BB R LS,
cycl e (125 pépavieadendpeerheadly afithe source oPCR). The Central Controller then is
20 able to finally decide which encapsulation scheme has to be used (depending
on source and sink capabilities), and is also able to make the appropriate
calculation if needed (if the native MPEG2 encépsulation cannot be selected
because the sink device is not capable), then the isochronous packet
encapsulation will be selected, and the Central Controller is able to know .
25  (based on IEC 61883 part 4) rules how many isochronous packets will be built
and what will be the total amount of data (one packet every 125 us cycle
including a CIP header and a isochronous packet header put into one CPCS
packet).
The gain in efficiency of this method resides in minimizing the padding. When
30  one wireless packet is built, a padding is added so that the wireless packet is an
integer number of 48 bytes. If a wireless packet contained only one isochronous
packet, a padding would be added to every 1394 isochronous packet. With the
present method, a wireless packet contains several 1394 isochronous packet
payloads, and is generated every HL2 frame. Thus padding is generated only
35 every HL2 frame (2ms) and not every 1394 cycle (125 us).



Clainms 1. Method for transm ssion of an isochronous SouegBack®is i N a
system conprising a wireless network, a source device connected to the
network and a sink device connected to the network; characterized in that
it conprises the steps O . selecting transm ssion node of said

I sochronous source packet anong a first node conprising posting the source
packet @ififgut prior segmentation into a plurality of data packets to a

gi ven protocol | ayer, and a second node conprising posting the source
packet in segmented formto that protocol layer. 2. Method according to

cl ai m 11 wheMethedsdprd teansnissigactietan sisachrREG Souf@ presdket . in3.a Mystend
accor di r r pac i.ncl uded
e payl Sty U WSty ReuliiRy & BaicE REvEB et fuRE R ThE HBY 4
‘post i ngsitl delvisepronnsctsdd ftayibe metworkdi shgradterizedeins deainid contpeised . thbksteps
accordifg to one of the claims 1 to 3, wherein the selection of the node is
a function of the capabilities of the source and sink devices. 5. Mthod
accor di ng t oselgntingf trahemissimnmeode efsaidl isgdineorsiun sbtlee\piackeltemngnetmrk i s of
the Hiperlang?2 e l.ng to _on |

wherein then%l Jg%tppp&%gcg/?&hpgaﬁ Oés&ggﬂgon@rgn g%r% nﬁlcgrgen%eth%gtblpi'%r of
t he sousegeneandationdntor pivestityoef MDad‘iem@tOta)gweapmtﬁquWyer @nd a plurality of
unseg t ch us p f t dat a
it or iy pecbR DRBB oo BHURS DRSSP MY e ot \ e ol o BRI o e
2, \Aherferrntethatecpteqcswea P header is added to a source packet before
transmi ssi on.

2. Method according to claim 1, wherein said source packet is an MPEG 2
TS packet.
3. Method according to claim 1 or 2, wherein one or more data packets

are included as payload into an isochronous data packet of the IEC 61883 type for
posting to the protocol layer according to the second mode.

4, Method according 1o one of the claims 1 to 3, wherein the selection of the mode is

a function of the capabilities of the source and sink devices.

5. Method according to one of the claims 1 to 4, wherein the wireless
network is of the Hiperian 2 type.

6. Method according to one of the claims 1 to 5, wherein the given protocol

layer is a common part convergence sublayer of the source device.

7. Method according to claim 6, wherein a plurality of unsegmented isochronous
source packets are fit into a single protocol data unit of the common

part convergence sublayer.

8. Method according to claim 2, wherein an IEC 61883 CIP header is

added to a source packet before transmission.





