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(57) Abstract: Method for isochronous data packet transport over a wireless network, comprising the steps of: collecting a plurality
of isochronous data packets at a service specific convergence sublayer (SSCS) of a wireless source device; posting said plurality of
isochronous data packets as a whole to 2 common part convergence sub-layer {CPCS) of the wircless source device, wherein said
plurality of isochronous data packets posted to the common part convergence sub-layer corresponds to the amount of isochronous

dala packels generated by a Lransmiller aver a 2ms period.
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SAR- SDU Segnent PAD Segnent U a v Abstract: Method forg pseshf ompus dat a
packet transport over a wreless network, conprising the steps of.,
collecting a plurality of isochronous data packets at a service specific
convergence subl ayer (SSCS) of a w reless source device; posting said

plural LUy of msoohr onous d8v@ BRidSt a2 2ad " Mumul ARG IV R LMY,

plurality of isochronous data packets posted to the compn part convergence
sub- | ay er RERs-ERSRa YR Skb-Qobtios FRIBA: "Ofis-1 SOChr onous data packets generated
by a trangiNeiserCodpmd AborevRives” peiing et the begin-8  Oct ober 2004 WO 01/89152 1

PCT/ EPO1/ B8 8/7es EPHEN eRCT SEHRONOUS DATA TRANSPORT OVER A W RELESS
NETWORK The invention concerns a nethod for carrying out isochronous data

5 transport over a wireless network. The context of this invention is the
transport of |EEE 1394 services in alternative interconnects (non 1394
based interconnects). This is particularly relevant in the case a wireless
network is used to interconnect |EEE 1394 buses. 10 One exanpl e of
wireless network is the BRAN H PERLAN 2 ('HL2') network, which is being
specified by ETSI. The H PERLAN 2 | EEE 1394 Service Specific Convergence
Sub-| ayer (SSCS) ains at providing the services of an | EEE 1394 Link

| ayer. This allows providing an HL2 1394 link interface, and to Qut such
an interface on | EEE 1394 devi ces. The Service Specific 15 Convergence

Sub- Layer passes data to the Common Part Convergence Sub-




| ayer (CPCS) followed by the Segnmentation and Reassenblyt@AR »&i4b! ayer.
The CPCS and SAR formthe interface between the SSCS and the Data Link
Control (DLC) layer. On the other hand, the docunment | EC 61883 defines
mechani sns ransport | EEE 1394 i gsochronous services. This docunent
defines in %’g’r"t‘%@ﬁ# ar’ how i sochronous data packets, suchp‘ﬁrém?"y?ssé@(arrpl e
MPEG 2 Transport Stream data (source packets), are to be formatted for
insertion into | EEE 1394 isochronous packets. Wen MPEQ (TS) data is sent
in a | EEE 1394 isochronous stream 25 this data is, according to | EC

61883, segnented into METHQD FOR BOTHBRNQUS DAFA TRANSRORWOMER A
reservati on mechani sns over the \WiREl E8SNERRORKS cycle remain efficient
by sendi ng sonme data bl ocks every cycle and thus avoiding bursts as nuch
as possible. Each MPEG TS packet is segnented into, eight data blocks. The
segnentation is carr il inyghtiom conefsns aonedad faacatrying opbisschrospus 8ata  every

cycle, sosas tfahsp(\!r@bder@\ﬁfﬁéléss Ry®foyk. 125 ps cycle, an isochronous packet
dedi cated to a gl ve channel .cont.ain.zero, on { f our. dat a

bl ocks. Each isochr %%%gmﬁgcqjgﬁ%%’ﬁﬁb?%&tﬁ? Eﬁﬁsﬁ%rgﬁf '%g 94 REIVEPS hd

payl oad Cycl iadteretivedatatopnnepia ckon' 138¢ hasednintedetinriests). Whisnis tgaeticuartyhr onous

packet cont airgRvait hemet caRe adRirslaéd nBivRakK is 1sEANBORdrSQaEcP IOHE fapket
('"capP) h_ead%r&?g% 8 bytes is inserted into the payload of the isochronous
T

packet. The CRC and Cl P. CONFI RVATI ON COPY 8 Qctober 2004 2
represent1020 byt es oPnewxamgiriotiwiraless newvosk ye thedBBANUHIRERMN eh'Hif)a

bl ocks are sepbworkORwHIEHE i W apedii S . ‘ : ¥ .
can be i magi ned i 1 eg%agﬁéméd BSEPEL PHETHIDERIWN 9 R50E | 1dte

bet ween a Wi r eg‘”%%gtpshlﬂgﬁﬁ’glv gF’EF’%?ébT YK (égégi afm% %?%"Log'ldﬂgf gg?g‘r?f%’lsscte o the
| EEE 1394 i safmnoidilrs 1324 kiskdayerd Thissallbwshrovidingt dre HLZotA8dnlinRanterface,
Conver gence lgdefo pGPSRIN ahhmidrRed BRAERES1894€ Je6REENYTRL s'é]{ziee4$pél~>{ﬂce
bl ocks, V\ﬂl c correesgogbt_t) t he Dat a Ltl r][k tCo r ol g_C lﬁ‘é‘% S o%s._ The
amount " of oy S BEIHES S P At PRSHTS SFBINS 0 (BN FEH RenieigeRre Sbpay! oad
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
20 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,

25 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 TS packet is segmentéd into, eight
data blocks. The segmentation is carried out in order to send data, if possible,

30 * 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

35 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

CONFIRMATION COPY



data, if |EEE 1394 isochronous packets, including the IFE§:6888830% P header
and the wireless stanps are posted to the CPCS | ayer. An inproved nethod
for providing transm ssion of isochronous data over wireless links is
desirable. In accordance to an aspect »f the invention, there is provided a
met hod for transmission of an isochronous source packet in a system

CoNpr i SiePebsBnVd IBhESSH dVBHIRE KataroP SHrE By diEN iRy mm@&é%ckgﬁg&nnet wor k and

a sink device connected to the network, chardacterized int It conprises

the steps ofgr $gl SbbROof trhhaitHThosH P8 WRslesLfinie at @aﬁ%ﬁchﬁiﬁm@ thEPUR& €

packet among a first node conprising posting the source packet wi thout
prior semERIMN » §AS efofPa Intdriac¥ dolicE HevdACK Rired (s nd e Rilegk AP

| ayer, and a second node conprising posting the source packet I n segnented

for m t oaddaakirdleddt fR8!stdrpeeto thENEEENYSSY RbehrbRGRIPAARE érhtagos@itﬁ\&ﬁ th e 125
[mu] s 1 EEE1394 cycle applies only to the wired | EEE 1394 bus, there is no

need t och@k@niFarSCEMARRIdNRE Nhydr (CPENCPROTPYS bdlkel é’r@'sf%éﬁaenﬂeh o dgbyte

particular, it is nore efficient to’'post a plurality of "I sochronous "‘packets

in a o988t Rhieh 06ré Rl tothesats Pk donydl (DLCI RERF 9BRUS packets are either
provided directly by an application, or received over an |EEE 1394/1EC

61883 bus. CtieamstidlcivBiicaliidata ANGbiabeANbRURMRted REtHeNYMRAIH OF paiiahd

appear through the description of a preferred enbodinent, illustrated by

the att@ghes IHEEM WS is8BMBHo W bE&ketd f_@;ah@ah%rthgqaé 89833 nbafEPEAFIM S an

exanple of a network conprising two wired busses and a wreless |ink

bet weenyitdigsshamass. afe Gusalieto 2A04cPES0k801AR ﬁ(ﬁFé»%%OHe@?&j?%ﬁ oy e 2

represents the protocol stack of an interface device of lgure 2, i.

portal traHshidstii dTGsc3hMINbES! détd vt Wirelb LIk jLdR%8plkl Nk, - Figure 3 is a
di agram of the encapsul ation nethod according to the

In accordance to an aspect of the invention, there is provided a method for
transmission of an isochronous source packet in a system
comprising a wireless network, a source device connected to the network and a
sink device connected to the network; characterized in that it comprises the steps
of:

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:



invention, 5 - Figure 4 is a diagramof an isochronous ¢gges RR4MBNAGEr
request packet format (prior art), - Figure 5 is a diagramof an

i sochronous resource manager request packet format according to the

enbodi ment, Figure 6 is a diagramof @a information el ement used to sel ect
an 10 encapsul ation nethod according to the enbodinment, Figure 7 is a

di agr am of { N j |é%ﬁﬁﬂ d hn ; byl ss of a
device in o?ﬂgf n1t gépi@iéfégmag Cent rea:dﬁ%o?l%r&gﬁlﬁ g?rhg@s'qggﬁ’??g\héga%%g?% %%tgoéuse
an encappdba iR bheiiddrofs aseikdi Nng to the enbodi nent. 15 The enbodi nent
focuses on ETSI BRAN HI PERLAN 2 ("HI-2") as the wirel ess network

technol ogy, but the invention is not limted to this enbodinment. Mre

i nformation regarding | EEE 1394 can be obtained in the 20 docunents (a)

I EEE Std 1394-1995 ' Standard for a High Performance Serial Bus and (b)

| EEE Std 1394a-2000 ' Standard for a H gh Performance Serial Bus -
Amendnent 1'. Transport of MPEG 2 type data over an | EEE 1394 bus is

descri bed by the docunent (c) | EC 61883-1 (1998-02) Consuner audi o/ vi deo
equi pnent -- 25 Digital interface - Parts | and 4. According to the present
enbodi nent, the wireless |inks are based on the ETSI BRAN Hiperlan 2 draft
standard, and in particular on docunent (e) 'Broadband Radi o Access

Net wor ks (BRAN); HI PERLAN Type 2; Packet based convergence |ayer; Part 3:
| EEE 1394 Servi ce Specific Convergence Sublayer 30 (SSCS), version 0.0.0 of
Decenber 1999, as well as on docunent (f) 'Broadband Radi o Access Networks
(BRAN); HI PERLAN Type 2; Packet based convergence |ayer; Part 1: Comron
Part, version 0.g of Novenber 1999. Figure 1 is a diagramof a network
conprising two | EEE 1394 35 busses, respectively referenced 1 and 3. A
nunber of | EEE 1394 devices are 8 Cctober 2004



WO 01/89152 PCT/ EP01/ 05570 4 connected to each bus: dew gggpddgaad 1 B to
bus I and device 3A to bus 3. Portals W and WB are connected respectively
to busses I and 3, and act as interfaces between the busses and the radio

transm ssi o\gor@gﬂbg{n The network conprises further w relﬁ?EPgﬁg'sgoﬁ W2 and
no

WL, which are connected to an 5 | EEE 1394 wired bus. 'Fi rpose of
the present enbodi nent, device WA acts @as the Central Controller ('CC) of
the wireless part of the network. New devices on the wreless network
register with the Central Controller. This phase is called 'association'.
Mor eover, the , Cent raliggEher Erasents He Brofecad staokoof 9 iripdace deviesrad

resour ces anfigsets iepaportakaierfasiag eviveEuie gesviffledshmklo wirel ess

network. The functio j L . I rokler in.a Hperl 2
network will not be eégieicg%dé)l&ﬁarnangﬁgﬂet%"%%pgggdlqm@?{hggea%fgﬁn%ﬁg\ﬂﬁ from
the corresp8W&MHNHI PERLAN 2 documentation available fromETSI. In

H PERLAN 2, a tine di®geieohisnatiagring ofas esushidnos daoubdeOmarfb@dreréquest

(TDVA- TDD) s | e period of a nedium access control (MAC) 15
frame is of Bgﬁgf%#f%rtagﬂbe conpared with the 125 .is cycle of the |IEEE

1394 busses. Fi gur e Diguigdt Bsediegran f pr drasbeinoys sesolste mankge regeestevi ce
(be it a pophéket@srnaaistedsdingltotie slaybditkentn @ H perlan 2 wirel ess network.

1ok cont pol Lagor - rrBpEs T AU oNs AFhefaBIbR fhont VB b SRR B) i gher
| ayers. The @B%@l&éh@éﬂeth@@/@%oaﬂnmﬂwmho@@eefu al types, in particular of
the cell based type -OFigafe The a diagiedh opameifdrivBgon ERfndiAGlsel amgthe

%méie

conver gence d L.SEes f service eci fLc_convergence
sub. | ayer's. (PSR RbLES o Bk BB R TERGH onEdBE A g dSor
under speci f FRRRGIYAO Y8 88 encanralationsneibed secarding tette ergiadimentsi r onnent .

Bel ow this specific sublayer, a common part convergence sublayer (' CPCS )
is included, followed by a segnentation and reassenbly sublayer ('SAR).
The convergence | ayer prepares fixed-size packets (' SAR-PDUs' 30 and
forwards them to thefhfaembpdiment fruses qfhﬁ%ﬁ' BHAN HINERLAY| 2{'HL2") as

the wireless network technology, but the invention is not limited to this
embodiment. o
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




It is supposed in what follows that an |Isochronous Res@ipsepeMopager (I RM
Is defined on the wirel ess network. Devices w shing to open an isochronous
channel and a given bandw dth send requests to the IRM which reserves the

required r or rejects the reservation request. 35 8 t oher 2004 WO
01/ 89152 Pﬁﬁé&gﬁ%%m 51t is proposed to define a newschgﬁ%y%sﬁ@us dat a
transport node allow ng native MPEGZ T§to be transported over a Hiperlan
2 link. This will consist in building a source packet (as described in | EC
61183), and send it as it is (w_thout segnenting it into data bl ocks) over
the radio |i §RNNGCteE &b pachius deyicas: 1A end s ubuedtand devieel8A to dbusedmi n

cl ose to | EERorthBOWaartl WECael8fhheclddaeShddtiongnh Sadsdmy dpg 3 ashdeshitse t he

entire sourc ' acket .header a CR% be
‘added as wel ﬁ’.teﬁﬁéé\%?@re{hﬁ% ets%soq’l%‘ﬁléggﬁghﬁegl%%htgarﬁ%sf%&}%‘88%'?'3?’? ; gr?c/or di ng
to the preseSPMPEESR Mrthenwirclass davicedM? ansk WeRwhinhearasut conoedied tiban

recei vi ngssi (EEE t1394S6tECBUN FoK ehe ar éf@m@ﬁré@éﬁteam@diméﬂt, dREe8ARI ng of

its wireless tj j ed the SSCS. | r o h
transmtter. akg%%@i?ﬁ??%%ﬁ?@ﬂ“ﬁ%?t( e _p?afc&'_étw e?’?e@%(ﬁ’ﬂ@? H@&"qr@ Ne¥ not
been segnmentedicesop terawireless drbvorkiegistet with dhe GantraiCaritrodeh Ibist phase
adapted to the called t'assdchatioh) MyRIovbhetd ORhRES ddnfbierl Jrdiié d4dcagshert node

according to t i I, 0 e.a tional de, .as a choice ng a
number of po%"é@%ssWé‘%@ﬁo@ﬁ%ge@.&qf%g&ﬁ’ycﬂ?@8% bohsEt Vﬁﬁesls‘?}fﬁgcas es
as vel | d8 tmMéelessnprivod. afhe functienaiibeas iof a Kiestrabpohiraliardn. a IHiperten 2

i nventive mo@enisrk Wl nBNBE debbfbedSHoMbAY 85talf atHi§Vare vl khowrdfoigliscat e to
the Central Controller'’ P%@zrd(?ng t he .assochgtelnfon ther 1t supports
this node or “ROESPRTNGHT pumeniaypn avay PEl&less 1ink may ask
to use the inventivie HIPERLAN ans i divisite multiplecidsess/iimedalivision dsipleack et
mode (such agTDMA-TDD) scheme is used. The period of a medium access control (MAC)

15 frame is of 2 ms. This is to be compared with the 125 us cycle of the IEEE 1394
busses. ' |

| Figure 2 represents the protocol stack of a wireless device (be it a
portal or a stand-alone device) in a Hiperlan 2 wireless network. From bottom to
20 top, the stack comprises ‘a'physical layer ('"PHY"), a data link céntrol'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




25 the node described in the introduction, i.e. where thectvPER0H% packets
are. segnented when it is reserving resources with an |Isochronous Resource
Manager of the wireless |ink, using for exanple a specific field in the

| ock comTq? for the reservation. The Central Contr r side wll

t hen genera §0§/§9 [ticast DLC 30 connection setup, and iP%JaJ(Egjgl@sﬂ’n an

I nformation Element (IE) in a convergencg 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 node is to be used. 35 According to the
present embodi ment, K He Prepessdi v dafiee ai sewJeechrenousdatactrangpedo moder HL2

t<:encamsult ?t | oiloWingaiapive MRE02 VO 10 YeBPdispoRed ovEP 4/ 18parféh ;Q E@Ré@é@iitof t t Qe
ransmtter : | . ar
to every NpEiéﬁ“ﬁ*%:]Bz’g@@BS%@?q%gigg%ggfs&ﬂﬁ%ﬁ g%ﬁ% T 8EHCE Backet
of 192 byt es it 18 (WIHICsIL S@dINekINgd SRS iGNk s to the CPCS for
a? al ready establi tsmmr@hgt@almaﬁgmgﬁbOMﬁg G eﬁiefr@o ?erﬁéih:ciﬂﬁbtthEtEE' ”fﬂt )
it is even er r our ce packe e coll ected together
and post ed aggbg %mo@ tag_ggﬁeﬁ'&@miﬁﬁﬁg %af&r@%ﬂgﬂttﬁe.%{‘ '€ SPHEE
Redundancy Cipegketi Eheidde4 isoshinneue peckedipgatiendand R4 meyhecaddedasewell. Thi s
SRCf WOUlbfj betx\pgv&ﬁme%aemié i€ meﬁ@eeéfer@étp%@u%ﬁene\é@&?{rdﬁ@u?&thﬁ&*éISéE:gE
referably, S i s .bha n sane .pol ynom al as for el
1394- 1995 | s&‘gﬁ"gﬁg&&g: g%@@g?q%g‘wggg;:zfsﬂtor dﬂ@r{ng tb%ﬁd([)a%ugn;@(f)ﬁwpackets
constructl®d by the €| @revindcoApr aureq petkat infbuffetad, ibapsed ont of .
whi ;:h It ngi calpfodelsing Qﬁ?&inﬁéieéd@nﬁ%\rérﬁaguhic@%{s%c{é&cwﬁh%géagét|§i;e§?ofCRC
protected soyrc cke ave .a kno i xed . Jen - or
non- pr ot ect eﬁj;es%@rﬁjs?@&s%ygeqegonstgtgtl?rpl\éfthﬁp@cgg&nfegﬂ%q,ﬁmqei 'él‘%e/'&‘iﬁmﬁg used
at t he recei seagesieddntoodatsdunaks. Thelirsdeiiga bufipEsize dwarte de. Rppaticethe. Each
CPCS SDU/ PDUj;ﬁ@,rqgr,-i-,@qg,egﬂqé Wireass iisunber of source
15 '
The fransport mode according to the invention may he an optional
mode, as a choice among a number of possible transport modes. It may also be
mandatory. Both cases as well as their impacis are described 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,




packets. For the sake of consistency with the output plaugctebstaool regi ster
(' oPCR ) Payl oad and Overhead ID fields, as descri bed in a European patent
25 application 00401324.9 filed on May 15,' 2000 by the same applicant,

having sangpeipflygft ors and entitled "Method for reservi ng,q.ﬁg,gmsgfbous

resources in a wreless network", a transmtter (also cal source, or
tal ker) shall generate one CPCS packet dgor every 2 ns period : several
source packets are thus put together into one CPCS packet 30 The out put

pl ug control regist (' f the t mtter sh reflect the
maxi mum si ze of a C% ;ﬁfg&ff@‘fﬁ angmy S éf"ﬁ”ﬁ% aPpse %F“’Cﬂ“ﬁﬁﬁ@ﬁﬂ’ fifel d of
t he transnit specifidtbby IE@HN883 pard tobveﬂyeMPEﬁZ TDpackat 00188 betss,dh order

i nf ormat i on; 138k 4 Ssuree bET;HPo?"IQ.‘?b the CPCS packet (including source
‘packet bytes, e{nd t he SSCS/ CPCS ngt% ead (source packet CRC added by the

SSCS, if it has been added, and the CPCS trailer and padding bytes)); or 8
Cct ober 2604 WO 01/ 801$ 20(RCE pEEKL nidHpdsted abd isrtxihmOPGE fer anf altdagy CPCS

packet user Q@l’aﬁhs(HedeDLthor'i@&%HH”AcéHﬂﬂ'fﬂg 098 \BAHFCERNBAREY gygﬁﬁhhat the

transnitter nerate | per |
reflects t heg%%@%ﬁ e‘\?ﬁgg‘ %Eﬁ?rﬁ%’keﬁé@x%?”eéﬁ@ togethgrand pesied 88d t he

CPCS trai | er aaviwletdtie@P@$t es). 5 The difference between the two
alternatives is that the overhead is indicated in a separate field of the

oPCR regi ster in the second case. CE%S cket I S_not necessarlly mapped
into one frame: ther® 8 MHBOVERENL &6 ugdanysChrguia @dged ke pedegt
entirely w-t bhsn irdiddid 2sdureerpackaieThis CHRCIvqudd ket a r88CHapeecilt ovelieatiwo

frames, but @?&%vgggﬁﬁrcéhﬁéég?{:%%ﬁgg dﬂﬁ?cﬁ&ﬁr@ a4/l g I'Lee samB® user

dat a trafflc e enca accor ng to Invention
is shown byPPHBORI2hgs o e E'?%J?’@‘*'é%? éSOQIE‘fOPﬁBS paeiet paNgagdi de, source

packets are recovered by processing

15 According to document (f), packets constructed by the CPCS layer
comprise a trailer of four bytes, two of which indicate the length of the payload.
Source packets (and also CRC protected source packets) have a known fixed
length — 192 bytes for non-protected source packets - so that the CPCS length
field can be used at the receiving side to recover individual MPEG2 source
20 packets. Each CPCS SDU/PDU _comprises an lnteger 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



the CPCS length field and di scarding the paddi ng byt es.s Seigbgeoqpackets are
then buffered by processing the SSCS "wireless' tine stanps so that packets
are transmtted with a constant delay. | EC 61883 part 4 nechanisns are

still wvali t that the HL2 bus jitter (5ns) is differ om t he
| EEE 1394 b‘g(s)('ﬁ Eljpi tter (311 its). The buffer size has t%%@?ﬂg{%ﬁ%@sted
accordingly. Isochronous resource reservation wll now be described: It is

supposed in this section that the wireless part of the network 25

conpri ses an |sochronpus Resource ager (this may typically be the
Oem)ral Control | er) "WAGERAXHUR §4& ﬁl’%ﬁ?gﬁ’ﬁé P?gﬁtéﬁ%’h‘%g&% theaplEedi dth to
requesting numbeest sdaved geckatinteathaapipd treasmitier nesegsresalecaipces for an
i sochr onous ' I urce

| R%ér‘ié%ﬁhe dﬁcﬁ%@ﬁ’ne%g IQ%E@ 868 thd 8SERFChERTREMANTFTRY

' ._.ask ) A 1. A
:‘\/gpfrgtermg {hga% ]I?ficggh%@a%ré gliesp qu:ltﬁlgﬁlﬁagad%‘ gbyigste 4. Acgofginﬁg to

the preseft enbodi nélite differanse fhetpesethet fwousikerastivesdé thathhe rogsgicaddsbi t s of

the format ofydfd B dsddirhBR AP hABRERM f: apsul ation is
request ed, ag |r I Félﬁt r a? é%"%tg%fdg‘?u eg\,g. 8%@5‘%& §'%%ﬁfoeg)cg%c'89152

PCT/ EPO1/ 05570 8 Table 1: The value of this new 'StreanType' field should
be as indicated i n VaCRES packet o0 Ressssaxig nfaghbAadyio onedrmus tsdreea Ab
0x02I sochr ongmgasibh §8Ma(tpesh dat i I r us
stream (VPE § 0x B?ncaﬁgﬁ'l %%R%ﬁ&agggégf %%ﬁ'%gﬁfbﬁgllrﬁdeeg@ﬁ? fe %dlﬁﬁtgnt)

O her Reséf velfPtS packet may be sent over two frames, but one CPCS packet shall contain

- data corresponding to 2 ms user data traffic.

| The encapsulation of the MPEG2 TS according to the invention is
shown by the diagram of figure 3.

15 At the receiving side, source packels are recovered by processing

' the CPCS length field and discarding the padding bytes. Source packets are
then buffered by processing the SSCS 'wireless' time stamps so that packets
are transmitted with a constant delay. IEC 61883 paft 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.

{[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.




Table I 5 Wien an application sends a | ock request askiggcfoBer ZID4MPER TS
"native' encapsul ation -according to the invention, the Central Controller
may have to check whether this node is supported, if this node is only an
option. If | upported, the Central Controller issu spondi ng
nmessage to ?’Pén)sgsd‘g?/i ce having nade the | ock request, ot hglftv}n?%l’éﬂﬁio

| sochronous packets 10 encapsul ation isgused. According to the present
enbodi ment, the encapsul ati on schene which has been selected is indicated

in the DLC_MJLTI CAST_SETU sage in a dedicated |Information El enent
("1E'), as part of tH®¥ @Bﬁ@&%ﬁ'ﬁd‘%‘”ﬂ@[‘%\}% yp@gﬁglgiﬂpp!d b ias indisaledeni s sent

to all devicdsbiefl:a given nmulticast group. This IEis illustrated by
figure 6. Table 2 indi¢cgLpg the srqis'xal&at ion of each iteminithis
I nformati on El enent: ValtueStattus—0Ox00Reserved—0x01ASyReRFoRoHY" Stream

0x02I sochr onous st r eam P¥@chr onoug R8SEREDs encapsul ation) | sdchr onous

stream (MPEQ TS 0x03e16&m)‘sul ation @éyﬁc}dbn@ggrgam present ernbodi nent)
O her Reserved Table 2 8

ober 200 01/ 89152 1 PCT EPOL/ 08570 9 This
allows any wirel ess dey &% s SSCS tiso\rﬁégrqqoﬁ‘?orﬁi@&%f ﬁ?‘?@m@é‘ﬁect ed
encapsul ati on node when a DLC mul t i} ®8skeig enprpsuiaion) s set up. |Two cases

have been consi dered hepggs the trans@chediisMdeam® RETES pg [to the
present enbodi ment may!be nmandatory, or m?é/.ojnust.be an optjonal feature.
encapsuiat acc the

ording 1o
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




In case of mandatory support, every HL2 wi rel ess devi ces Ocispkesmit i ng an
| EEE 1394 SSCS shall inplenent this encapsul ati on node. io Wen MPER dat a
is transmtted over HL2, this encapsul ati on node shall be used. According

to the pres,ﬁ,BtOIﬁﬁgﬁ)di ment, the oPCR format described in 1;‘?‘2%%'@5% y cited

application is uséd to reflect how much bandwi dth is requi ransm t
data in this native MPE&Q encapsul ati on gode. 15 In case the encapsul ation
met hod according to the invention is only optional, there may be devices

t hat support this' encapsul ation node, while others will not. According to

S | le .
the enbodi nent, a metHSnRONSaPMBWIFRIeSHSlgyicrE: PSR Softo die dnferpedioft then
net hod i s i nskEciant entapaslatier modewhea a ROC destittdsbestinettisn Bajetbpl ity
negoti ati on during the association phase of a wireless device is carried
out as follows. Duri_g‘% the aSﬁOCi tion, a wreless device sends its 'EU 64’
identifier (which i$W3 $3SR&dNPtFe REEN; eQNSififIRd ere e drapamission medene
Central Cont mebbdming o fhe pr2Sethinéraboditricpn nﬁwbemﬁandatdw,norarﬁaﬁl-jw Bé-GEn
nmessage. A“%@%néé’?éé&ﬁf@tion El ement has to be defined so that the SSCS
capabilities Ccan be described (at |east whether the SSCS supports the
native MPE&R TS node or not). This Convergence Layer capability
| nf ormati on El enent Imarcdse sfntmarmiatdrg s&gmﬂ,%g%ﬂ&%&ﬁ@%sasdd\f&@ EUI 64

e o _ _ ; .
11 ust r at g &ng‘.“E“F'Bé%”&“%???ﬁ}@i?%%?ﬁ%‘é rifleb RO Shetheri B olE s oy,
flag meard8 t H¥gen %@%é@t%’ﬁ iranempiteck PearsHifothiseensapsidatipns eratskall deppor t s

the native MBe& node. Qtherwise it only supports the isochronous packet
N i L e Vv L L
the already cited application is used to reflect how much bandwidth is required
to transmit data in this native MPEG2 encapsulation mode.
15
In case the encapsulation 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 'EUI64" 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.




In addition to the associ ation process, the resource resetwpéi 4 nechani sm
al so has to deal with this optional feature. Wien an application of a

wi rel ess device sends a | ock request to the Central Controller asking for
a MPER TS @ ncapsul ati on, the Central 5 Controll check
whet her t hi sat(ﬁg% |Ps supported. If it is supported, it is CI@H&% Bt her vi se

t he I sochronous packet encapsul ation is jgsed. The sel ected encapsul ation
schenme is indicated by the Central Controller in the DLC MJLTI CAST_SETUP

nmessage in a dedicatge &&nd pr evi ously described) Information Elenent, as
part of the Convergelﬁ‘cé Hor o the asspcatienr propaes hieweseueess rerayvation
i npl ement s trmeeofnamsmeam@E@tommmuhampﬁanm@htm OPCR, it uses the native

this meane t ‘ﬁ'ata “tﬁ” B erf @E‘ﬁ?‘s‘“@@%ﬁﬂ S R B, O
sour ce packetCeq; E"J\ﬁrt@ﬁ H‘Qof?é HMPE@? Jk nativee epcanskbadign) iver C@nﬁals hal |
reflect the ((Rﬁiﬁobewelndse’a:dcrwck Iwhetmethfsrmtme id $urdrteppifiiciatdupponBk 66 isa

L AT ol U YR Bk T overheadl D of the

source oPCR) ntro o finally decide
whi ch encapsul ati on E‘?Fhéﬂe efgap! ﬂ@@ds?@‘ﬁ%dﬁhlﬁgma@ﬁ byuthee Cgntialsi nk
capabi | i ti es)Gondnotleri in dhe dDlab UL TICKER SERURNNSSRGRANC a dadicateat (i i f

needed (if t n eleal, ause the
oot Lo PEoIBY BoNERE) RRGRRRSNOELARAE AR el B yRPL R, %ﬂsaﬁesﬁaﬁr o
will be 48| eé‘PB@'“e&ﬂd the Central Controller is able to know 25 (based on
| EC 61883 part 4) rules how many i sochronous packets will be built and

ol udi ng a1 P headihefincta willeqs BB IRBEIRINS (80 Hotye, EEBRCocs
packet). The e§appeulatioarandcan ABY Rofit lﬂs'rﬁSSthﬂﬂaﬁw W&G%@gcanﬁwﬁtwnmcheﬁ@ t he
paddi ng. WWheto e3fressehantinddtlr yequirskeitsiis thelidFCR: ahpag@iang that Mededcro t hat

e W 1 5o pBARKS ok SR coh kRS MISE o8 e BN SRaqibls igth ELERD Packet

contalneJ every
1394 isochro H@U@ pae IQé‘?TheW 'tfhf qldh éhalbfe@%trthe i dibaverhead w@h@we;fm@t
cont ai ns several 1394 i sochronous packet

If an application makes a reservation, it shall use the oPCR values
. (payload and overheadlD of the source oPCR). The Central Controller then is
20 able to finally decide which éncapsulation 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).



payl oads, and is generated every HL2 frame. Thus paddi ngoLgpgessiqat ed only
35 every HL2 frame (2ms) and not every 1394 cycle (125 ps). 8 Cctober 2004
11 Cdains 1. Method for transm ssion of an isochronous source packet in a
system conprising a wireless network,iqa source device connected to the
network and a sink device connected to the network; characterized in that
it conpgismfs the steps . selecting a transm ssion node of said

i sochronous source packet anong a first node conprising posting the source
packet without prior segnentation into a plurality of data packets to a
gi ven ptot oclkttiody der, transmissenoold arodeoduapoussi suyrqeospacket tine as caysteen
packet i r hat o] 0 rding.to
claim1l, édn ere rrlg?gll-e S%oﬁ% fengorﬁ %ke?ur:f% ggwﬁa%éﬂéect%g Mgté@eeﬁj e@&%l\@%o@
‘accor dlﬁgk tdevigeaconnectad 2 thhemeﬁwnrkor@amctmed hlattiaatplaodom;msearteel stepsided
as paylgad into an isochronous data packet of the |EC 61883 type for
posting to the protocol |ayer according: to the second node. 4. Mt hod
accor di ng t csedgntingf traemisisipnmeode ¢fsall isqdineoreiun sbimee patlet binongof the node is

a function of the Cﬁ'ﬁﬁigi Li:élr:nﬁssiqg;t%tiﬁ urfe ag r%énlﬁaaqiﬂé{ C%thg? rpk'tongof

according to one of erein e w'reless
t he Hi psadmantationyipte a ﬂuravbttbfatatapa@«emm givenpeotodol {dyer.andi ns 1 to 5,

wher ei n, the, ghMenmgggt %&hgi&élﬁ%co?é’ﬁm e nsorﬂ?t%et %%Qi{g{ 9G] CEe fq n?%{c?r

t he source device arm eéréinap

unsegnetrade e orateemlayersour ce packets are fit into a single prot ocol data
unit of the common part convergence sublayer. 8. Method according to claim
2, wherein an | EC 61883 CI P header is added to a source packet before
transm&si onMethod 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.



