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network conprising at |east one prinary station being coupled via a
transm ssion nediumto a plurality of secondary stations, said
secondary stations conprising access request neans for transmtting an
access requestWOSM#B primary station 5 PEEIBAALI0N
invention is also related to"a prinmary station, a secondary station
and a nethod for use in such a tel ecormuni cati on networKk.
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Digital Services" by C. -J.L. van Driel and WA. M Snijders,

Proceedi ngs of "The Last Mle of the 10 Information Superhighway", |BC
conference, Sydney, August 1994. Such _

t el econmuni cati on networks are used for the comunication bet ween

several secondary stati OTie present invention \is felatdd ©'a mikipleduces bidtbmfuidatidnr N ne!

bei nd, at | east parti common to sone of e.secondary stations.
Seich t  ansiEBOER SBprRiHE & degst one PRIRREH bk i Spppled gia # FBpA@Sion oedivm o

cable, or aarpad-m:yldfr:koonmlsuﬁedst gdid Sécofidaéy sthficHs TomPfs
passi ve opti cal networ ks, cabl e % Sﬁst ens, .| ocal arﬁeaﬁ]hetv\or KS, rruféerredl a

networks, s SRR and nobi | e radi o systens.

In transng ssion systems md rbﬁhﬂﬁvﬂmﬁﬂm e 'Rl a frithary
stations it nyst g that no interference |s caused gy seconddry
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Such telecommunication networks are used for the communication
between several secondary stations to a primary station, via a transmission channel being, at
least partially, common to some of the secondary stations. Such transmission channel can
comprise an optical fibre, a coaxial cable, or a radio link. Application of such transmission

15 systems can be passive optical networks, cable TV systems, local area networks, multimedia
networks, systems for satellite communication and mobile radio systems.

In transmission systems utilising a common channel for some secondary
stations it must be ensured that no interference is caused by seeonda.ry stations simultaneous-
ly transmitting information to the primary station. To ensure an adequate service for the

20 secondary stations, it is required that the efficiency of the data transport over the network is
high, in particular under heavy load conditions.

A problem with the present access protocois is that the efficiency can
deteriorate rapidly under heavy load conditions, which can iead to a total collapse of the
network.

. 25 The object of the present invention is to provide a network according to
the preamble in which the efficiency deterioration-undet heavy loads is reduced.

Therefor the network according to the invention is characterised in that
the primary station comprises transmission means for transmitting a channel indication to at
least one secondary station, said secondary station comprises indication receiving means for

30 receiving the channel indication, and in that the access request means are arranged for
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indication, and in that the access request neans are arranged for
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transmtti AW © % BEgRRYmbSE OF sollisionse cation to said secondary station,

the receiving means of ARGmbEERRAIRT e pratdnP inveionds hdraaRed trdthat &E Eaid-"Y
sai d request .nmessage indication, and in that the access request neans

are ar rihgBussias means aee grranged for transmitting a request message indication to said secondary
station, .the receiving means of the secondary station being arranged for receiving said
request message indication, and in that the access request means are arranged for transmitting
an access request in dependence on the request message indication received.

‘ By specifying an access request message by transmitting it to the
25 secondary stations, it becomes possible to implement virtually any desired access protocél.
By specifying the access channel to be used and the access request message to be transmitted,
all required information is available at the secondary stations. |
A further embodiment of the present invention is characterised in that the

access request means are arranged for modulanng a signal representing the access request on

30 a carrier burst, and in that the channel indication indicates starting instant and duration of the

carrier burst. The use of one or more carriers for transporting the uplink traffic is in
particular suitable for hybrid fibre-coax systems.

Such embodiment is in particular useful when the network comprises a
large number of subscribers, because it allows the use of a combination of time division




an access request in dependence on the request nessage indication received.
By specifying an access request nessage by transmitting it to the 25
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access protocol . By specifying the access channel to be used and the
access request nessage to be transmtted, all required information is
avai l abl e at the secondary stations. A further
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10 . SR . Th
now be expl ained with r&‘%rbﬁc@@“f‘ﬁ%my@”m invention can be  wsedi shows:
Fig. 1, a transm ssion ?ig.tﬁrﬂfn&mﬂnénhﬁfhﬁ‘ﬂﬁﬂk'%%rbe%ed‘ﬁrﬁﬂghe

Fig. 2. a first enbodi nent of an uplink frame to be used wth t

i nvention; Iiventiony . Fig. 3, a second enbodi nent of an
uplink figame to be used pigt4) o f6ond embodiment of an uplink frame to be used with the
invention;

Fig. 4, a block diagram of the primary station 2 in Fig. 1;

Fig. 5, a block diagram of the secondary stations 4 - - - 12 in Fig. 1.

The network according to Fig. 1 comprises a primary station being here a

20 head end 2 which is coupled by a transmission medium 14 to a plurality of secondary stations
4 - .- 12. The transmission medium is partly in common for a plurality of secondary
stations. Since the transmission medium is shared among a number of users some kind of
access protocol has to be implemented. In order to inform the head-end 2 whether one of the
secondary stations 4- - - 12 wants to transmit data to the head end 2, it first has to transmit

25 some request information in a dedicated time slot in the request area.

According to the inventive concept a general Medium Access protocol
structure, (MAC-protocol), is provided that covers a number of collision free and collision
resolution protocols. In general the secondary stations transmit their data in an uplink frame
which comprises payload cells and one or more access request channels. There are roughly

——30 two different approaches to use request cells. They can be used in a collision free way, but it

: is also possible that collisions in the request area are allowed. If collisions are allowed, an
additional collision resolution or collision resolving algorithm is required. The present
invention is related to a MAC-protocol structure that supports both approaches or hybrids of
it.
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The head-end starts a collision resolution procedure for these secondary stations.

20 ' During this collision resolution procedure no other stations are allowed to
place requests. After the collisions are resolved, the stations receive a time-slot to transmit
their data packet and the head-end re-opens the request period for all stations.

In the protocol according to Fig. 1 unique locations in the request area are
" reserved for every subscriber. In case of a large number of subscribers this might cause too

25 much overhead. However, for a large number of subscribers some statistics can be applied
on the number of active users. Suppose that we supply each subscriber with a unique key
instead of a unique location in a request cell. If the set of keys is chosen properly and if we
allow some collisions, a possible improvement can be achieved using a collision resolving
algorithm based on CDMA techniques. In this case it might be possible to extract directly by

30 means of correlation techniques the addresses of all users which caused a collision in the
request area. It has to be investigated what the performance is of a CDMA based collision
resolution algorithm. A big advantage would be that there is no additional delay due to the
repeated iterations as are necessary in a standard collision resolution protocol and that within
one request cycle more than one subscriber at a time can be assigned a number of mini-cells
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In Fig 3 an uplink franme is drawn for use with a MAC protocol where 10

collisions are allowed. The access cell is subdivided into M (MN)

s o~eattetmmn=stots—for———submrtiTy—access requests. I n this protocol,
a user who has to transmt data sends randomy an access request in any
of the Mmni-slots in the request cell. If there is no other user
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we supply edch su éicﬁﬁebxgxﬁlcvnmxe? ﬁd'a un?%’ugu@? ofd réz]lﬁ%% %ﬁ??’%gh%dw
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al l ow sone collisions, a %‘p‘hﬂ ' %%EW hj [
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request area. It hé’?fts%é%gia?%{\#ebset | ga‘?‘#%ﬁaﬂf %Heﬁg%r nﬁ}‘ﬁ@g@g%ﬁ%%
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In case of a protocol according to Fig. 2 the keys are defined as follows:
Key #1 is all-zero except on the symbol locations corresponding to each request mini-slot.
20 Key #2 contains a unique symbol combination which is related to the secondary station’s
address. Next the general procedure of describing different MAC protocols by means of a
number of keys will be dealt with. For this general description three keys (one more than in
the simple exampie above) are defined. They are called key_a, key_b and key_c.
Key_a is defined by the string that specifies the symbols that can be used for rransmission. It
25 is an embodiment of the channel indication according to the inventive concept. The string
consists of 0’s, 1’s and 2's, where
® a "0" means "carrier off for this symbol position in a request cell”,
® a "1" means “carrier on for transmitting an id number on this symbol
position in a request cell” and
30 ® a "2" means “carrier on for transmitting a message on this symbol position
in a request cell”. _
Key_b is defined as an id number (id_num) and a message (key_message) both of length
defined by key_a. This key is an embodiment of the message indication according to the
inventive concept. The id_num is issued by the head end 2 at initialization of the respective




to transmt their data packets. This approach can be seen as a hybrid form

‘between the protocol according to Fig. 1 and the protocol according to
Fig. 2. The basic difference between the
MAC- pr ot ocol s descri bed above is the formof the request massage in

the so-called request cells and handling of incomng requests 5 b

head end 2. WRSME®protocol is thus being inplenented by tFETAR IFWg
procedur e in the head end 2. It is énportant to note that in the
secondary stations 2 there is a need a processor that can cope with
al | r equestectmiar im@npmmmsfﬂﬂerkewmsagbas défined by thiehsecondarysstation and be
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equal s e, nupber S in ap access ce n
this exanp ﬂ“&b mﬂé‘?‘%‘}l& g“t 5‘% 'ﬁ‘ﬁrﬁﬂp |'“Jé“"%é‘i°@'déf*8 '{gthe, inyentive

c?r ries 3&6 t s’v\maﬂxmuﬂﬂaﬁgth ofiﬁdithltl&rlldoﬁum ﬁiﬂ%he%yhﬁesfhgﬁﬁf! bgte@?o&lﬁt’fhot thI
val ues indicatin ues, hav ran e
corr espondﬁ“ﬂ’{:}mﬂ)‘ﬂ’g‘ﬂ%r‘?f\‘eﬂmﬁé’ %sﬁ%mmm F‘“g‘g of key a5 d % the By

means of 1 {RREM of WlediRMtcell"The Rad R4 2 simlst:bm%ﬁxﬂﬁqlsmﬁmdl no12t whitk Fi 9.
1 can be descrlbed as foll ows #1 i s an

al | -zero stalls mﬁ%&&é‘ﬁt“@ﬂ"ﬁoa pying key #Land key /3 the WP‘B‘W 5“t1°'§écondd?y

station i efCuki afidckeSs fegibst] N Of constant val ues.
In case of a protocol accordi ng to Flg‘f’ 2 the keys are defined as follows:

Key #1 ¥0s all-zero excdda Bitherextension QW&FMW‘EGr‘i%é%%We% _
request m%ﬂﬁﬂbmﬂ@w@d%&%ték%a%ﬂwﬂvﬁﬂmbﬁ Propidpi Ch i's
related to the secondary station"s dreSs. Next t'he general pr ocedur e

of descri bkewysed WM’W%MMOMWM@%WPWhM eneandey s
i 11 be deghdinih b ch,gg ?ﬁlhp k h
:Mn © tﬁgﬁy rer ex l'e a ove areg"ga | ne %”ﬁ R%a?reggg gﬁfﬁ@a e@g‘ie ef/mb
and key c.canbe °§h¥§ﬂbﬁ“ﬁ@b¢h§d¢% %#M&gﬂmcmmlﬂﬁ&ﬂﬂmt%ol s
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i ndi cati on accordi ng | nventive concept. The String consi sts of
0's, |'s argkingdt possibledo have 4 key sets. * a "0" means "carrier off for

this symbol positi Sﬂsh{‘i"?.“&‘;"ﬂ%ﬁﬁ“‘aﬁﬁ' s pecessary i select diffcren pés of a req"°
posi ti on i Aelhatrerdemser bea fixed,paneryy This functionality is offemhby the inoductioncefitheer on
: Tgrat;2”3W|MW%WE&P%§I£ I nes m"t k|m ﬁ%sésr Of(? %I‘%“‘“&“) and a
message? kbgy_mgage)lmw!mtheﬁmécnwdress is Gdélfdl theucthry key.pddressTEach img aj s an
oo, bndf s 8ok AR SARCRDS ey o sl BRI
respect i veuses the key_address that is actxve in the key_seq. After this action the next key_address is
acnvated The key_seq is 2 bytes long thus offermg 64000 different sequences, which is
_ enough to guarantee pseudo randomness.
25 It is observed that also the functionality can be implemented that nothing
is transmmed although it is allowed by the state machine of the secondary station. This can
be done by programming in one of the key sets the all "0" key for key a.
The purpose of key_c is to enable the use of each of a number of
consecutive request cells for a different group of subscribers. This allows an even spreading
30 of the subscribers over a plurality of request cells. At the beginning of a so calied multi-
frame in the downstream direction a counter value called request_num is transmitted by the
head end 2. This counter value is loaded into a counter at each secondary station. The
counter is incremented after each request cell. The secondary station uses the selected key set

(determined by the actual value of key_seq) only if there is a match between the value of
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bi't address

accordlngtot e nventive conce I o ed to have a 2
Fhus s A ot 5 Fsions 4 1o, 2. ligh From ome MAC protocol o the other
For certain wmmgadmecmewmf YTHe @déitibsul cortiplbfiy BF

harf#fih} theQlaridus
request ando fi 5 ttern. Th| s functl onal Ity is
of fered B9 t%ga'l?fﬂ%ﬁﬂﬁ F%"’d i&&ﬁ PG@&WY it possible toeq

(i ssued by t@ldm&dvaiﬂdoﬂ)on bhbxk:(MlAc &Enﬁﬁ’% ythmgm
key_adressesth Initjall the f*rst dress |s cal I ed t he acti
key addr ess. EM’F@X L Mﬁépy YARE0; the,standard. Ip, Table 1! belavea dist of the

request (as definedhiriables@ givent he state machine) it uses the key_address -
that is active inthe ey _sed After this action the next key address is
activated. The ke} se‘ﬁ" s [yt e¥2Z% ong t hus offeri ngdsfmm}l di fferent
sequencegs Which: == T AT o e b e :
It is observed t hfi a?so t hd P TP 4 A P 0E, Do il e t‘ts ies g ng
is transmitted alfhough it ifs all owed mmwaheemmwmm seconiary
station. This can aVaRNa¥: TaV-Wla aTaY, T&=VaaaaWala nn- Q L h
all "0" key for ke¥¥e’ max. it {5 an K Rer 5 p'é}g'@ ¥ kéymssase 0
enabl e the use of] each of a]nunber of | (key mwymloygm ké}safo a
di fferent group o . Lhe his Al lows an even soreading o of
subscribers over ¥ ural ity K- t@htegis B STOUP 14, Wi agBRKIMAMNGNEIR Of Q)
called nmult- .| frane in §he downst w_mw}tﬂ&{.k%uﬁ ﬁ%ﬁﬂ%n&’ri’"l ue cal fed
request_numis trjansoitted Wby the This counter value i§
| oaded into a courie¥raddresead biteconday ¥ ’aﬂ .emessﬂ a key set
) key_seq | 16 bit consists of a sequence of 8 key_addresses
20 request_num | 16 bit is defined as the start value of the request
counter '
id_num 16 bit is defined as the logical address of the secondary |
station
key_message | max. 16 bit |is defined as the message to be transmitted by |
the secondary station

In order to explain the functions described above two examples are given. This
25 section de.f.cribes the first example using only one key set used to implement the protocol
according to Fig. 1.




counter is increnmented after each request cell. The secondary station uses
the sel ected key set (determ ned by the actual value of key seq) only
if there is a match between the val ue of WO 97/ 15993
PCT/ 1 B96/ 01108

request _num al ue of key_c, indicating.that the COrr o3p Mrn
r equest cella‘g'gﬁwéyy used. It can easi yﬂ’ge

seen that by neans of these keys we can describe al nost every

MAC- protocol. The head end 2 cap downl.oa ese, keys,in i fferent
secondary 5 statlor%‘PB'EFFlarf&“T’ tcPE‘PT%q% ¥ §§$P>9 Y Regussh st hem

during Opefsadsbd)rltklﬁsdi%dstﬁatthemmmeﬁdﬁé&e@mﬁsie@bhhﬁérf@hﬁolt hgishead end
2 controls which cells have to be_ used &(g uests wi t hout any

changes i nmedns that/ingrequesy cell 36 symbgls £ap “F@‘é‘]“?"“ E‘H%a%’i\é‘aﬁfl that opg

2 can makegwjdifa tﬁ@ﬂﬂﬁd@d ¥f 3 sPphbolé thetarrier cirbé Yivitchidd bh OfarBMR dE\SyiRbA)taal @hn t O
t he ot her letting. it select the%& r key set. The additional

conpl exist ybe é‘l"%&fﬂ%@’% Pote, tat g cacTierde £ Secstvst © sfficiegtandohenrs itiiscat ed

in the heagdyedscdary i récRive al@)hd ValbeSof@E Syhba. With these 9-5Y% AGBAI-celBahdbi ONS
on basic MAC protocols in the system w thout chanﬂl ng anything in t he

secondary SYmBAlHper rpquesy we sapistate; 16 reguests pet Fﬂﬂ“@%“’? cThis megns thpt theseqondary 1

bel ow a 11 ghiéHls tabro be divited 5 8 graiph babing \0%48r secondary station 0 .., 15,
vari abl e siz |n|t|on 15 key a
36 synbol sgepuptrd ilrfgr sscondgry station 1§nB1: gte. El'hekessisw glways the,game for a particular
symbol sig ﬁ?}% dnff orle/ Y SBR 18 heQSsary. key_b max.
32 bit |s an [ Qﬁ%&?"s? ﬁ] &gnd a nessdge
(key_nessage) both of Iength deflned by key a key c
max. 16 bit is the pi@lRe pfbtocol ddeordinFevsi FIgIM tt i mdnteab allocating the
id_ numwhich is i ssued at 1njtializ on e ot keyaddress 2 bit
i s~ def i ned fellowing values fog fia %ﬁ' key seq 16 bit
consists of a sequence of 8 key addresses 20 request num 16 -
bi t I S deftiagcls : bSO f—tg [ S
count er 16 bit ?g%‘é@ﬁ ned as the | ogilcal
address of the S|E™E . : bols D000 0000 0000 G000 0000 0000 0000 0001 0000
station
15 ‘key_b max. 32 bit | 1
key_c max. 16 bit | 000
y_address | 2 b1t 00
y_seq 16 bit 00 00 00 00 00 00 00 00
id_num 16 bit 0000 0000 0000 0010
20 key_message | max. 16 bt jn.a.

To secondary station #70 the following values are allocated:




key _nmessage nmax. 16 bit 1is defined as the nessage to be transmtted by
the secondary station In order to explain the

f umCtTOTTS WESTI T et apove TWo exanpr es are grven. Ims 25 section
describes the first exanple using onIy one key set used to inplenent the
pr ot ocol according to Fig. 1. : WD 97/ 15993

PCT/ 1 B96/ 01108

Suppose a net W 18Apri sing 128 secondary stations and a 9- Bﬂ@wmést

cel | is used. It is assumed that the ®odul ation code is DQPSK, i.e. 2
bits per synbol. This means that in a request cell 36 synbols can be
transmtted. Furthernore it is assuned that Wi thin the duration of 2

symbol s the carrier can be switched on, transmt one synbol and can 5 be
switched off agajn, _Note that a carrier detect at the recejver js

sufficient and henceriaplej g S8t ndcessary to receivd#ea| so the val ue ¢f
f/\gec:%ng?l)'rewlghr T pé rs ia"' 00T n'rr'q‘u'l “u‘ro‘o O nuun unu{l'
stations have t of E&y_BT VI 0€( X, 32 Bitg(|aUps naving group 1d 0 1or_secondaly
station 0 .. 15, groundid | for decondary station 16 1. etc. The

key set ?¥s al vvaysk"cyh@ sane fw-éﬁﬁﬁrtimﬂll ar 10 secondary station, so only

one key set is n s 125K o0 Fhros—ttre—protocot—accordifig
to Fig. 1 can be | enent dd %e; aIIocatina t he follow ng values for
secondary stati o seq si ze

val ue
0000 0001 0000 1pd-B o

key_ ¢ max [ kehOmessage JUbax. 16 bit | n.a.
10

Suppose that the value of request_num is “0” when the multi-frame passes. Secondary station
#2 transmits its request in the first avaiiable request cell as a 1 value on the fourth symbol
position from the right. On the other symbol the transmitter is off. Secondary station #70
transmits its request in the fourth request cell (having group id 011) and uses the fourth

15 symbol from the left 10 transmit a “1” symbol. Note that the key_seq addresses the only key
that is programmed in both cases.

In the example below the use of multiple keys is described for 1mplementmg

[

an access protocoll according to Fig. 2.

. Suppose again that a network comprising 128 secondary stations is considered
20 and a 9 byte access-cell is used. It is assumed that the modulation code is DQPSK, i.e. 2 bits
per symbol. Furthermore it is assumed that within the duration of 18 symbols the carrier can
be switched on, transmit 16-symbol and can be switched off again. With these 9-byte
request-cells and 18 syhxbols per fequest we can transmit 2 requests per request cell. This
means that if three request slots are used two group id’s can be used. Since also the “no
25 request transmission” has to be addressable, four key sets are programmed in this exarnple.

_— The protocol according to Fig. 2 can be impiemented by allocating the
following values to secondary station to secondary station #2:




key address 2 bit 00 key_seq 16 bit
00 00 00 00 00 00 00 i d- num 16 bit 000000000000
0010 20 key- message nax. 16 bit n.a. To secondary
station #70 the follow ng values are all ocated: VO
97/ 15993
PCT/ | B96/ 011 (WO 97715993 PCT/1B96/01108
vari abl e si ze 10 val ue keya
36 synmbols 0001 0000 0000 0000 0000 0000 key_b max.
32 bit "~ 15 key c max. 16 bit 011
key_address 2 bit 00 key seq 16 bit
000000 00 00 OOPU variable size | J _um TG DI Uvalue U000 U000 0100
0110 ! oev_nesdage  npx 68 bit 0.3 0 __Suppose_that f he
val ue of request| ke oR | s "0O" - sxmbels e 1l 0000 Qo) QOO O] ',:f": 000 9008 1 bn
#2 transmts it Sh=oehrost— : Byt -e—-aate e s alup
on the fourth sy'-gF' pcéy?% r qft¥he right. On the other synbol thg
transmt§er is ofkey SECONUJIhaxs t0 70
key_address | 2 bit 00 _
key_ a 36 symbols | 0000 0000 0000 0000 0001 1111 1112 2222 2220 |
kev b max. 32 bit | 0000 0000 0000 U010 XXXX XXXX XKXX XXXX
key_c max. 16 bit | 0
10 key_address | 2 bt ol
key_a 36 symbols | OT1T 1111 1222 2222 2000 0000 0000 0000 0000 |
key_b " max. 32 bit | 0000 0000 0000 DOT0 XXX XXX XXXX XXKX
key_c max. 16bit |0
key_address | 2 bit 10
15 key_a "36 symbols | 0000 D000 0000 0000 00T 1111 1112 2222 2230 |
key_b max. 32 bit | 0000 0000 0000 0010 XXXX XXXX XXXX XXXX
key ¢ max, 16 bt | 1 '
key_adaress |2 but 11
key_seq 16 bit OT00I0IT 110001 10
20 id_num 16 bit 0000 0000 0000 0010
key _message | max. 16 bit | <priority>

To secondary station #70 the following values are allocated:




transmts its request
uses the fourth 15 synbol

in the fourth request cell
fromthe left to transmt a "1" synbol.

(having group id 01 1)

t re—keyseg—audresses L ne only Key

In the exanpl e bel ow the use of nmultiple keys is described for

an access protocoll according to Fig. 2.

That 1S programed in both cases.

and

Not e t hat

I mpl enenti ng
Suppose again

that a network conprising 128 secondary stations is considered 20 and a 9

byte access- cWPI9118993sed. It is assumed that the nodul ation ﬁ;PSK
i.e. 2 bits per synbol. Furthernore Ilt is assunmed that within the
duration of 18 synbols the carrier can be switched on, transmt 16
synbol and can bg¢ s ff sggaln. th these 9- e request-cells
and 18 synbol s p '
Thi s means t 3if thrg® ¥ st n}be
used. Since also| t rEgIs T SSTom—tas—to—teatturessabte;
four- key sets ar¢ programred in this fexanple. The
protocol accordi ngeye Fig. pmwardomg iitbl enented by allocating the
foll owi ng val ues i o -&e—e-ee-en-d-a-w—e(—a-t—a—eq Hs
WD 9%/ 15993 PCT/ I 896/ 01108
10 . ‘Y. |
key a 36 {
max. 32 bit n.al*
key_address 2 bi —00 max. 16 bit — DO
0000 0000 0001 11 1112 2p22 2220 key b max. 32 bif
0000 0000 0000 -0@Xey, XXK&KDE XXX X XpUh
10 key a sy 5 11111
key b max. 32 bit | 0000 0000 UF00 DTT0 00X XXXX XXXX XXXX
key ¢ max. 16bit | 0
key_address | 2 bit 10
[key a 36 symbols | 0000 0000 0000 0000 0001 1111 1112 2222 2220 |
15 [key b max. 32 bit | 0000 0000 0100 0110 XXXX XXXX XXXX XXXX
key ¢ max. 16bit |1
key_address | 2 bit 11
key seq 16 bt TTO1 0011 10 10 00 01
. i _num 16 bit 0000 0000 0100 0110
20 key_message | max. 16 bit | <priorty >
Suppose that the value of request_num is “0” when the multi-frame passes. secondary station
#2 transmits its request in the first available request cell as a “0000 0000 0000 0010 0000
0000 0000 0000™ value on the right half of a request cell. The value of key_seq (01) has
25 selected this key set and the all ‘0’ sequence is the assumed priority value of the key_mes-
sage. During the other half of the request cell the transmitter is off. Secondary station #70
transmits its request in the second request cell (having group id 1) and uses the “0000 0000
0100 0110 0000 0000 0000 0000™ value on the right half of a request cell. The value of
key_seq (11) has selected this key set and the all ‘0° sequence is the assumed priority value
30 of the key_message.

below.

An alternative definition of the keys following key_a and key_b is presented




key c max. 16 bit 0 10 key address 2 bit 01

key a 36 synbols 011 1111 1222 2222 2000 0000 0000 0000 000
key b max. 32 bit 0000 0000 0000 0010 XXXX XXXX XXXX

key~c . max. 16 bit O key address -2 bit 10 15
key_a 36 synbols 0000 000 0000 O - 0001 11 11 1112 2222 2220

ke b max. 32 WO®MEHD0 000000000010 XXXX XXXX XXXX XXXX PCTAB96/0110§ oy
ngx.'lG bit 1 key address 2t 11 key seq
16 bit 01 00 10 11 11 00 01 10 20 i d_num 16 bit

0000 0000 0000 0010 An offset to be obkeryedrinsthe gransminar. (mefisubéd: in symbblsy oft e
0 SO Sl R b b ey WL ML st 2 FRRAS o variie: e

PCT/ | E|96/ OJrdgiidst cell selector (reell_sel) which selects the appropriate request cell usidg a method
varishl e

36 synbol s dm@béselﬁﬂc?@dd%ﬁfﬁfﬁﬂwwm cell (“\’/eﬁl-gf?’l?g)’v_bbch defines m‘ﬁé&?@% bi t

B-Oa- 5 the ransmissiv of key b withithe sefecteidtcell 0 S key_addess 2 bit

The purpose of rcell_sel is to epable the use of multiple request cells. At the beginning of a
multi-frame in the downstream direction is a counter value called request_num. This value is
loaded into a counter at each secondary station. The counter is incremented after each
request cell and counts modulo request_mod. The secondary station uses the selected key set

10 only if there is a match between the value of request num and the value of rcell_sel,
indicating that the corresponding request cell can be used. Then rcell_offset indicates how
much symbols within a request cell have to be shifted before the value of key b can be
transmitted during the period indicated by key_a.

It is assumed that the following sizes are allocated to the variables defined
15 above. The maximum length of both the id_num and the key_message is 2 bytes, so that
key_b has 2 maximum length of 4 bytes. The maximum length of key_a is defined by the
length of a request cell which is the length of a mini-cell. The length of both rcell_sel and
reell_offset is assumed to be 1 byte.

The head end 2 signals to the secondary stations which cells are meant for requests. By using
20 both keys the secondary stations can then submit their request.

For certain protocols it is necessary to select different parts of a request cell at random or by
* a fixed pattern, This functionality is offered by the introduction of the sequence identifier:

key_seq (issued by the head end 2), which consists of a sequence of rcell_sel and reell_offset
values. These values are given as a pair. Initially the first pair value of the key_seq is called

25 the active value. Each time a secondary station is allowed to transmit a request (as is
indicated by the state machine) it uses the active value of the key_seq. After this action the
next pair value is activated. The key seq consists of 32 pairs of rcell_sel and rcell_offset thus
offering sequences that are long enough to guarantee randomness.

It is observed that also the functionality is implemented that nothing is
30 transmitted although the state machine of the secondary station allows transmission. This is
obtained by using the all “1” value for both rcell_sel and rcell_offset. This value is not a
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key_a 36 synbol s 0000 0000 0000 0000 1111 1112

key b 0000 0000 0100 01 10 XXI XX XXXX XXXX

k ey—e rex—+6—btt—10 kKey—agdress 2 bit —

key a 36 synbol s oi Il 1111 1222 2222 0000 0000 0000 0000 0000
key b max. 32 bit 00000000010110 XXX XXX XXX XXX

key c max. 16 bit O key address 2 bit | u
keya SWOITIIAB S 0000 0300 0001 111 1112Pgp7B960P1E8 15
keyb max. 32 bit 0000 000 010018110 XXXX XXXX XXXX XXM

key c max. 16 bit 1 key address 2 bit 11

lt;ey_s eq valid ¥alub ifér ushg :()fegﬁl& shift Sificel i wald aliziﬂays cause the key_b valde twt;a out of 216
it 0000 0000 e sage. 6 bit

<priorty> Tequest 38 ﬁ%%lfffemﬁp“ﬁpgfﬁ:ﬁ ‘mﬁﬁnﬁmﬂ@" en the

mul ti-franme passes.
first avail able requ@S‘P""d’el“lt
0000" value on the right half of a request cell.

secondar

station

#2 transmts its request

y
of, the altemaing defipision 9f theoyatiablers presentedho0 0000
The val ue of key seq (01)

has 25 sel ected ﬁlwhbly S

priority val
request @el
its request
" 0000 0000

request cell.

the all 'O
An alternati
- present ed

10

15

ue o
t he
in t
0
Th
sequ
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t amletﬁe

aII "0

sequenbﬁniﬁon the assuned

K¢ a.hsm tte y ‘ _
‘8038328"0688%85 cal ‘8&%%@9 el ué“*“(ahﬁ‘%"e B a1
pkeyabue of ) max. B2 Pits ¢ ds 40l 1) number G4 ﬁélmm)addalmssdgoyksem-z};
e S S e M M el oo
ckeyseq 64 bytes consists of a sequence opraxrs of rcell_sel

and reell_offset

Key address [ 2 B 7 defined as the address of a Key set
request_mod | 8 bit defines the modulo value of the counter to select

) the appropriate request
roell_sel  bit defines the request cell to be used, based on the
value of the modulo count.
[rcell_offset | 8 bit defines” the symbol position where the trans-
mission of key_b is started within a request cell
fequest_num T6ow is defined as the start value of the request
counter
id_num 16 bit is defined as the Jogical address of the secondary |
. station
‘key_message | max. 16 bit | 1s defined as the message t0 be transmitted by
the secondary station

The variables defined above are all loaded in the secondary stations by using the house-
keeping messages. The commands used for this purpose have 2 similar structure is described

in the section on housekeeping messages.

20

In the downstream direction it is advantageous to_dlstmguxsh between two

different classes of MAC cells, viz. MAC1 and MAC2. The MAC1 celis contain acknowl-

edges on requests. The MAC2 cells are used to allocate ATM transport cells in the upstream
direction to certain secondary stations. These operations associated with these two types of

01 10

in the

nd
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An of fset to be observed by the transmtter (nmeasured in synbols) of the
patterns defined by key a and key b are defined by using the follow ng two
vari abl es: the request cell selector (rcell sel) which selects th
appropri ate rWQ9ad%99%ec|| using a met hod descri bed bel ow SFEIBREIWE set
m4th|n a request cell (rcell _offset) whi d4 defines the start of 5 the
transm ssion of key b within the selected cell. The ?urpose of

W

rcel | _sel MACechnarm|dslibsratelysiscaupledtpoffer QIGMM'U to etknowlcdge g requess gindni ng
f
o 2ome oMo ATl BSOS B 9 Al B

station. Tieguess forebandwidthmcr enented after each request cell and counts
nodul o request _nod. The secondary station uses the sel ected key set ‘10

onl Iylif Ithere IS admhqh&tﬁﬂaawﬁh@mkmmgrmumwmmldldfmupgtruenot(‘j
rcell -se i ndicating that the spondi ng reqyest cell can be used.
Then rcel | regvesteells. ‘E‘g’éh'ﬂf 3&“@%"8" @H TEUGSt TReSSAgE matehe

have tG be wifi thé e&h&etmesdgbetfw UekBgwsdiat ity requestie seen by thé hewdnénid! ﬁ%swr i ng
the period indicated d that the

fol | owi ng Ry sWais gntll ‘K%S%ﬁda!‘dt‘y% the, Feauested-ampunt ?fteﬁmcfl&g'ge
mexi mum | em&gefdoaom chddéh with BeGrahBidlitiel neé@ige RS SEBAdary srznayédaétudés%hhat

key_b has.a maxinum | ength of 4 bytes. The maxi mum | ength of keya is
defined by theheessase is|nop gach bythe, head sod 2 and depenging qn the st amachingim ther o

mni-celd. g %  refi is G rbquast |m%g°fthefowgé Qfdst Slogsl S assunmed to

be 1 byte 2 sighals to the secon ary statlons whi ch

cells are nmeant for AU GShs: %ﬂk@:’l&tggvnlp?tsw %8 oco QW ethe? tions

can then submt their reques or ce |s necessary
to sel ect moh#mmn@afsmmlemdatoacolhamjmbnem Bymeansfofxlnd

pattern. Thi n % ﬁﬁi‘ E IEFHE ce
I dentifier: n&mamﬁ'r )sé‘sabe'és ‘%L% é’a n‘éggz%gq% or@gﬁ?ggggf
sequence ofwhetehbd m]semdarwc;dnbaﬂréaﬂowed tou'anshneequeﬁhesmat/abnlhsomr e given
as a pai | ni,tiall efi st. pair value of the key seq is called 25 the
active éél J&so l‘Eﬁ’EW‘?P&rg"aj %"gﬁ‘gary station is allowed to transnit a
request (as is [ the.,sta chin It, uses the active
val ue of the key seq. f"?‘g&t‘ﬂ% oe#lm;l[o%nonx lorzparign;use tg byies 10
aﬁt i vat ed. ﬁhmkexmm@&ﬁbstsdmﬁomgy lpwnieswéfmh Isbwlbwwtheaﬂht-cgnfd fset
t hus offeri,n en es a e |l ong enough t uarant ee randommess.
It is obser ’t'hgtais&q@é “38‘7 ’P‘F’t’é‘ﬁ”ﬁ BHViRs
30 transm tdmchdatess) ORhgse éﬁtﬁmh&tmywmgﬁntf&em&esaMBmmtprM | ows
transm ssion. This is éez F}eﬂl he all "1" value for_ both
rcel | -sef aFkers dteas wsttftthesw Selipciniac basiy frame as are rieeded 1o assign al

available ATM cells in the next upstream basic frame. Suppose we have 9-byte cells

. including a one-byte header, then one such cell can transmit 4 secondary station addresses,
enough to allocate 4 ATM celis upstream. Note that with this structure of two classes of
MAC-cells we can support different protocols:

25
Polling:
No request cells in upstream or downstream direction, only MAC2 cells to assign an ATM
cell to a particular secondary station.

30
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Vatrttvatte—for-ustmg—a regutar st fT Stice T W It arways cause the key b
value to be out of a request cell. Therefore it can be used for the
pur pose of no transm ssion at all. ) Below a list of the
alternative definition of the variables are presented:

vari abl e VO 9715993 definition 5 PCT/IB9%/01108 »
36 synbol s a string of "0", "1" and "2" tghat specifies the

synbol s that can be used for transm ssion key b max. 32
bit s an iTheprotees! decskdingwo Figdl a nessage (key_m

essage) both-of length defined by key_a key seq 64 bytes
consists of a sequence of 32 pairs of rcell sel

‘and rcel |l _of fset key addr ess 2 bit

12 5 S i e e 4 S50 i,

t he appr opr ilmthis case these aremo collisions. The MAEI2 celis hssign ABMIxiells to secondaryesiitivas

t he request |, | d on the
val ue of hg%ﬁb%%ﬂ!@%d&ﬁ rcell offset 8 bit

defines the synbol position where the trans-

m ssion of key_b is started wthin a request cell request _num
16 bit Is defined as the start value of the request

count er The protocol acrerdingite Fig. 2 16 pijt is defined as the |ogical
address of the secondary

station keymessage nmax. 16 bit is defied as the nessage to
be transmtted by . t he secondary
station Request cells upstream used as contention area. Downsiream acknowledgments in MAC1

10 celis to indicate correct reception or collision. Depending on the acknowledgment result the
secondary station waits for a ATM cell assignment or retransmits according to its state
machine.

15

No request cells upstream and no MAC1 cells downstream. Via the MAC2 cells all ATM
cells are made available for all secondary stations.

In the head end 2 according to Fig. 4, the downstream signal is applied to a
first input of a multiplexer 20. An output of a processor 22 is connected to a second input of
20 the multiplexer 20. The output of the multiplexer 20 is connected to an input of a transmitter
26. The output of the transmitter 26 is connected to an input of a duplexer 30. The output of
the duplexer 30 is connected to the transmission medium 14.

The transmission means for transmitting a channel indication is constituted by
the combination of the processor 22, the multiplexer 20 and the transmitter 26.

25 An output of the duplexer 30 is connected to an input of a receiver 28. The
output of the receiver 28 is connected to an input of a demnltiplexer 24. A first output of the
multipiexer 24 is connected to the processor 22, A second output of the multiplexer 24
carries a signal to be wansmitted by a higher layer network.




15 The vari abl es defi ned above are all | oaded in the secondary
stations by using the house- keepi ng nessages. The conmands used for
this purpose have a simlar structure is described in the section on
housekeepi ng nessages. In the downstreamdirection it is
advant ageous to di stinguish between two 20 different classes W& ﬁil l's,
viz. MACL andW¥5%3%he MACL cells contain acknow - edge® st s.
The MAC2 cells are used to allocate ATM tt@nsport cells in the upstream
ditection to certain secondary stations. These operations associated with
these two types of The payload signals and\m controb sigaals (MACL, MAC?2 cells, ranging

PCT/ 1 B96/ 0 : : : MAC
cells are deTi secrtc taé? g/n u(lj;g’(l:%‘ﬁ% Imeg d?\(n)mso erﬁﬁeeb%glse s?‘f)lltl?lﬁ%l; Zt(lb.’fg%ﬁ%nml edge a
request andsignals agse ptavided byrtbe processor 22 [ideiottpt sighal of tlicomultipleker isinlodulaedgi ve

a higher priorjt I | ) : f { dt h. .

The. request Lt s st pLHRatning: 26 S b ame Ry SR b g raprpssion
upst reans5 mediumsiia thelduplexerl80. secondary station checks whether its
transmtted request nessage matches with the refl ected nessage. If yes,

it knows that its reensguplefer30aipplits iisioagie signaie thd inpWtQF the reckivd 180 THRI ¢
until the head end all ocgére%g;olae requested anmount of ATMcells. |If the

reflected TrEceiYREdS AFRNESE JHating, ong Qrmene carriess, hecause 2 phurality of carriers

secondary StapteQied f diffétet grbiis of secohdPy SRESHRI The Dulplt sigrfE) dbihé Reierss
end 2 and defendl ng on the state machine in the 10 sSecondary station it
af%dwa

retransmt sis tiplexed;by 'Bhéc'ﬂ‘fl@lﬁ@ffzék Theveemral drfoemationy sich as access
In the ngf .%gﬁéﬁl, PERRAYelehddthiisaded, sudd®s BRARIGPRED \GAllabR at aﬁs £t @uﬁm%gﬁ‘{)i t

t he non-acceptance of a request nessage was due to a collision or
error. By ndesmtiniexer @4 ds applied fithe Prosessprd2secondary stations can nonitor
whet her they are in a collision resolution period where no new
secondary stations arFhegrocessori 22 penfermsshe handling of the apcess reguests, ahe aliccaion 15

resol ution pefl RElidAR chiliy %'6hE Secondary stations, the initialisation and updating of the keys
in the secondary stations. Also the ranging procedure is initiated and controlled by the
1S processor 22.

In the secondary station 4 - - - 12 according to Fig. 5, the signal to be
transmitted upstream are applied to a first input of a multiplexer 44. The output of the
multiplexer 44 is connected to an input of a transmitter 36. The output of the transmitter 36
is connec:éd to an input of a duplexer 32, whose input/output is connected to the trans-

20 mission medium 14. A first subscriber control signal is applied to a processor 42. A first
output of the processor 42 is connected to a second input of the multiplexer 44. A second
. output of the processor 42 is connected to the transmitter 36, and a third output of the
processor 42 carries a second subscriber control signal.

An output of the duplexer 32 is connected to an input of a receiver 43. The
25 output of the receiver 34 is connected to an input of a2 demultiplexer 40. A first output of the
demultiplexer 40 is connected to a second input of the processor 42. A second output of the
demultiplexer 40 carries the payload data,

The access request meaE_'comprise the processor 42, the multiplexer 44 and
the transmitter 36. The indication receive means comprise the receiver 34,

30 The downstream signal transmitted by the head end 2, is passed to the receiver
34 by the duplexer 32. Said downstream signal is demodulated in the receiver 32, and the




The MAC2 cells containing cell allocation information use two bytes to
address a secondary station. Additionally by neans of sone special bits in
t he—fnAtr—cett treader Tt TS arso_possiple to adaress all "secondary
stations or groups of secondary stations via one address. These
options are necessary to support for instance ALOHA-1i ke protocols. 20
There are as many of these MAC2 cells in a basic frane as are needed to

assign all WO AHHPBabl e ATM cel s in the next upstream basi
Suppose we have 9-byte cells i ncl udiifg a one-byte header, then one
such cell can transmt 4 secondary station addresses, enough to

al | ocat e 4 réslfimpedigital symbole amepadied e this alemultiplexért¥0s The demultiplexed 40 isegarsbsisses

of MAG; cel r ol s ) . ol | i ng:
o request BERMR) i 587 pR HATRA ot pieSlol I ok cBle P of 8 e, 8ot
assi gn_an Adakd is wransmietkd to the proeasson andl the paeloadidata s madetavailable 0P a subscriber
WO 97/ 15993[%%““]
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The protocol accordi gqgmt o Fi Request cel] s upstream and the

correspofidi ng MACI ¢ %W‘EF‘%&& kereinak bas Hasa; to he\raasmisted,fo the head end 2, this is
signalled to the processor using the first subscriber controf signal. In response to said signal

the processor will submit an access request. This is done by switching on the transmitter
according to the channel indicator the processor 42 has previously received from the head
end 2. Via the multiplexer 44 the access request message is passed to the input of the

10 wansmitter 36. The access request message has also previously been received from the head
end 2. At the output of the transmitter 36 the request message is available and is passed via
the transmission medium to the head end.

If the head end 2 allocates transmission capacity to the secondary station, the
processor 42 signals to the subscriber terminal that it can transmit data. This data is
15 muitiplexed with control information, and is transmitted to the head end 2.

RTINS O s T T N Trrer N : . n SIS



In this case there are no collisions. The MAC2 cells assign ATMcells to

secondary stations 5 which have asked for bandw dth. The protocol
according to Fig. 2 Request cells upstream used as contention area.
Downst r eam acknw edgnents in MACL 10 cells to indicate correct reception or
col l'ision. Depending on the acknow edgnent result the secondary
station wait SWOSI99ATM cel | assignment or retransnmits accor BEHIBIHII08
state machi ne. ALOHA: 15 18 No request cells upstream and
nd MACL cells downstream Via the MAC2 cells all ATM cells are nade
avai | abl e ChAIMSI secondary stations. In the head end 2
according to Fig. 4, the dowmmstreamsignal is applied to a first input

of a multiplexer 20. An output of a processor 22 is connected to a second
input of 20 the multiplexer 20. The output of the nultiplexer 20 is
connected to an input of a transmtter 26. The out put of the
transmtter 26 is connected to an i nput of a duplexer 30. The output of

t he dupl exer 30 is connected to the transm ssion nmedi um 14.

The transm ssion neans for transmtting a channel indication is constituted
by t he conblnatlon of the processor 22, the multiplexer 20 and the
transmtted.26. 25 Multiple access telecommupication npwerk comprising ptleast oppprimary

connect ed E@ @d‘béxﬁﬁ’bﬁ \gﬁwﬁﬁmﬁwﬁmmﬁ% a Xxmmgfomoo Eﬁ.&@ﬁ&er 28

i S connect to an Il’l a denul ti p exer I rst out put (0}
mul ti pl exepsecendary s@mmasmm TsAursbmeans forytransmigting,aniacsess yaquest totthe

mul ti pl exeprigdry stationC Bhdrictitised i BBthe pAnRR okt TOlpiged disifisdibrd Behns' Y ©"

net wor K.
5 transmitting a channel indication to at least one secondary station, said secondary station

comprises indication receiving means for receiving the channel indication, and in that the
access request means are arranged for transmission the access request on at least one channel
in dependence on the channel indication received by the secondary station.

2. Network according to claim 1, characterised in that the transmission means are

10 arranged for transmitting a request message indication to said secondary station, the receiving
means of the secondary station being arranged for receiving said request message indication,
and in that the access request means are arranged for transmitting an access request in
dependence on the request message indication received.

3. Network according to claim 1 or 2, characterised in that the channel indication
15  indicates the starting instant and the duration of the access request.

4, Network according to one of the previous claims, characterised in that the

" access request means are arranged for modulating a signal representing the- access request on
a carrier burst, and in that the channel indication indicates starting instant and duration of the
carrier burst.

20 5. Network according to one of the claims 1 to 3, characterised in that the
request message indication indicates a string of symbols representing the access request
message.

6. - Network according to one of the claims 1 to 4, characterised in that the
channel indication comprises an address of a previously stored channel key specifying begin
25 . and duration of the access request

* c L M S *
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The—paytoad——sTyrats—anmd—tfhe Tontror_si gnal 5 ( VACL, NMAC2 cel | s, “fangi ng
signals etc) are nmultiplexed in a downstream frane by the nultipl exer 20.
The control signals are provided by the processor 22. The output signal
of the multiplexer is nodul at ed on one or nore carriers by the
transmtter 26VQPHISAPbsequent|y applied to the transnmi ssion FCTABWOIMSY | o
t he dupl exer 30. The 1@upl exer 30 applies its out put
signal to the input of the receiver 28. The receiver is arranged for
denodul ati ng one or MNetwork acoording to diaima scharactptised dih ithay thefrequestr message can

be used for,; di r . [ t.siagnal(s) of
he.r ocel vepdispidt Siprigs digafts oriEatty btk cRlhel SRR oS ks
control i nfmessagei afithe aogeds requestccess 10 requests, channel rel ease nessages,
status information etc.) available at the first output of the

denul tipl exgr 24 is NeRidrRécdofdihg® diiifs @n@!7, 2Raracterised in that the channel D€

processor. 22 perfor t he handling of fhe access requests, the allocation
of transhi s@ﬁgﬁ‘%’ dhe Keqyest mpssageindicarion are;fepresened bt 3 8ingle iprotagol éndiqatas. and

updating of the keys in the secondary stations. Also the ranging
procedure i% initiat detwark acrordingtol ang of yhet previow glaims.ccharactepised in that the

In the seco : ey : gmgg s ' S| I e
transm tted upst #’E%‘rahhgl?éeb 5’5 |% t @%P?’gf&??\{%nﬁyamn@ﬁ%@x tqﬂ% The
out put of tieguest meanyare Arpdngadto transis accesszequests anly iwchannelst assdciatedt wislnshei t t er
36. The outy 124 transmtter 36 is connected to an input of a
dupl exer 32, 0S& | hput/output is connected to the trans- 20 m ssion

nmedi um 14. first sybscriher ntrol.signal is applied to a processor 42.
A fi rst_316 ﬁ"'out put Me‘gﬂpe}?o&g &ul@l} %@‘sééﬂ?@gﬁ’gﬂmﬁﬂmhmé gharpceerised;¢

t he Lrul tiplinxkat tielprivdary etndﬁﬁil co::ﬁprisas)muﬁssibhtﬁ&m for eRfsHifting A chafinet HidRQfbE d
to the transmtter 36. and a third output of the . _processor 42 carries
a second su@?&ﬁ?’f}e?neéﬁ?f‘m stefiof, pid priniary station fifther W%ﬁ’bww@t%
dupl exer 32access GejuestGipgnal dt1@ chiinneindicaed by teh@hnét indibaionl e 25 out put of the
receiver 34 is connected to an input of a denultipleaer 40. A first output

of the 1denul ti plppiaiy ditionSacsdidinls & Qidfint 10, ThRAEEME iRl At Rl trdnkiRission
processor 42. A second output aof_ the demul tiplexer 40 carries the
payl| oad 1§at B@eans arc arranged for wransmitting a request message indication to said secondary station.

12. Secondary station fdr use in a multiple access telecommunication system,
comprising access request means for transmitting a medium access request to 2 primary
station, characterised in that said secondary station comprises indication receiving means for
receiving a channel indication from the primary station, and in that the access request means
20 are arranged for transmitting the access request on at least one channel according to the
" channel indication received by the secondary station.

13. Secondary station according to claim 12, characterised in that the receive

means of the secondary station being arranged for receive a request message indication, and

in that the access request means are arranged for transmitting an access request in depend-
25 ence on the request message indication received.

. 14, Multiple access method using at least one primary station coupled to a
Plurality of secondary stations, said method comprising transmitting a'medium access request
o to the primary station on an access channel, characterised in that the primary station

transmits a channe! indication to at least one secondary station, said secondary station
30 receives said channel indication, and in thar the secondary station transmits the access request
on at least one channe! according to the channel indication received by the secondary station.

A O 4 O




The access request neans conprise the processor 42, the nultiplexer 44 and
the transmtter 36. The indication receive neans conprise the receiver 34,
30 Tee downstream signal transmtted by the head end 2, is
passed to the receiver 34 by the duplexer 32. Said downstream signa
is denmodul ated in the receiver 32, and the o WD 97/ 15993
PCT/ |1 B/ 01108 WO 9715993 PC1/IB96/01108
re§u|ting digital synbols are passed to thg denultipl exer 40. The
derul ti pl exer 40 separates the control data and the payl oad data

present in tifie out put Methgdaccarding le claine ¢4, \characHedCa sk Sle primx?§&g+§ﬂ];o
transmtted ; . ay.load data js made avallable Tor a
subscri ber utaﬁ.sn%lte}'(raamgﬁai . ﬁﬁ%’q@‘ﬂﬁ;&ﬁ&%s\ﬁdl secqrdany| Matiof s and ethatithe secondarshas
data to be SHHOR FRISITHY anccdse regaest acoordig to fhi Fequest messagh GRfAaligs O the
processor using the first subscriber control signal. I'n response to said
si gnal the processor will submt an access request. This is done by
switching on the transmtter " according to the channel indicator the
processor 42 has previously received fromthe head end 2. Via the

mul ti pl exer 44 the access request nessage is passed to the input of the 10
transmtter 36. The access request nessage has al so previously been

received fromthe head end 2. At the output of the transmitter 36 the
request nessage is available and is passed via the transm ssion nedi um
to the head end. If the head end 2 all ocates :
transm ssion capacity to the secondary station, the processor 42

signals to the subscriber termnal that it can transmt data. This data is
15 multiplexed with control information, and is transmtted to the head end
2. ‘
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CEAVS™ _ Mul ti pl e access t el ecommuni cati on netmork
conprising at | east one prinmary station being coupled via a

transm ssion nediumto a plurality of secondary stations, said

secondary statlons?ﬁpnpr|5|ng access request neans for tranqqhhhhﬂﬁlﬂp
access reque primary station, characterised in that the
primary station conprises transm ssion nf for 5 transmtting a channel
indication to at | east one secondary sta 722 sai d secondary station
conprises indication receiving neans for receiving the channel indication,

and in that the access request neans are—aryanged for transm ssion the
access request on at |east one fhanne §§ de dence on the channel

i ndi cation received by the 01d y ptatijos® | M 2. Net wor k
according to claim 1, charactertsed ih tha—theltra 3451 on neans are 10

arranged for tran§b1tt|ng a rques ssage {ndicatijogato sng secondary
station, the récgeiving means pf the secpndary i op ®eing arranged
for receiving s4i d refluest messagef i ndi cati on, i-h that the access
request neans a edeE freget—otr—tr-arrs it Ss request in
dependence on the reqgpest nessqéﬁ i ndi cat jon receijed. 3.

Net wor k according to claim1 or characferised in that the channel
indication 15 indicates the starting i he FULaLLOH of the
access request. 4, ' Net ng {o_ponej of the

previ ous clains, characterised in that ‘réﬁueSt nmeans are

arranged for nodul ating a signal repre{ the access _rgequest on a
carrier burst, and in that the channel intication |nd|catds st g
instant and duration of the carrier J@ st. G
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20 5. Net work according to one of the claims 1 to 3,
characterized in that the fn i ndicates a
string of s synbol s representing the access request nmessage. 6.

Net wor k according to one of the clainms 1 to 4, characterised in that the
channel indication conprises an address of a previously stored channel key
sp;am fying b%gwfs‘;”and duration of the access request PCT/IB96/01108 WO
97/ 15993

PCT/ | B96/ 01108 3'426 | 19
7. Net wor k according to cl characterised in that the

request nessage i ndi cation conprises an address of a previously stored
channel key specifying the request nessage of the access request

8. hbtmo according to clainms 6 and 7, characterised in that
the channel 5 indi on and the request nessage indication are
represented by a smgll}uo.t.ocol..xnd.l.c.ato.r..----.g -------- Net wor k
according to one ofythe previous clainms, characterised in that the

channel indication co Eb f or t he secondany station,

and in that the tJNn%j$$é t accass requests
only in channels aSEOC|ate

10 110.

Primary station forta mul ti k-
characterised {n that the prinar [ ‘ ni'ssi on neans
for transmtting a gchannel i ndication t | east ecoddary
station, said prinmary t ,OEDRQ@ bei ng arranged f e an
access request signal al cha ndi cated by the ch i ndijcati on

11. Primary! statio to c 10, charagrerised in that
the transm ssion 15! neans d fo fﬁ smttingja requdst nmessage

indication to said %econdafsﬁgﬁhljs( 'F?)(
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12. ; ' Secondary station for use in a nultiple access gl
: : o means.--t}igLﬁ_s hqmr”‘!da

tel
transmtting a medium access request to a primary.. . f&station,

characterised in that said secondary stati onf(%& iy 'ses | ndicati Qg
to s

means for recei ving a channel indi cat i bf mthe primary £% on, and
in that the accesP(FT]uest IME YORLDAPERECTURY PrEFRRR OrENzARHRNSM t 1 1 @ e
access request on af | east one channel|lnymsioostBeeryg t 0 t he char

i ndi cati on INFERNATONSY APRLICATION) BUBLISHER UNDER THE PATENS COOPERATION THEOIYN@ETY

stati on |gafeithtidshl PinlCC1A4ARA6AA6 : CNAT aierzﬁﬁ%%g%@@ugwéaﬁe 4 \r/r;ssa&'eolaml

of the dec Lon being arrang
i ndi catifon, %ynﬁ%n that the acc ‘Sl GO IRterhatiGia PPLBlictbSDaR: I 2NJ efhviyqQbor

t ransm tmMg—am access Teguest— T rdepentt—R2S—ence—or—the ./
i ndi cat i| &) IntgogionabAbplication Numbied . rcmnseouoyuhm D@Righiated SR@RS 6N, DI ds behGPardhl (AT, BE,

| east o i ation co d pl BK, 8. FE ER, Gi80 IT, LU, MC, NL,
stati ong ?”’?g‘f'a" ne{ﬁ%ﬁhﬁ%npri ggﬁé’%‘%ﬁg Vo %

ing a um access request
to the prinmary stati on an access channgl, characterised in that the
primary ﬂ”a"f‘%ﬁh

Dﬂh. . . .
U1 NSt Dofeih | i [ITOPESE i on to at |east one

53. . 10857 th.
secondary stm)muieﬁaluﬂiciﬁ&%la% S%OH 30 re&:ﬁ%}'e"\?é aﬁﬁﬁb@%ﬁ, amending the
i ndi cat | on, andntfrepidnil spplidative wa ledondar yABR 8L [i ON  t dladid i 14 B ripldBshetQR Mb Sverk Md P2dipt of
on at | ¢ast one channel according to the dhannefmedmas.cati on received by the

secondal ym)Jbtiednf NPHILIPS ELECTRONICS NW( @WH .
PCT/ | BQ(E/ 011 @rgyoudsewsg 1, NL-5621 BA Eindhovpr (NL). S¢ .7'3 20 15.

Met hod AgHALHidOfh S Gl Panlifs NORIRN '_[[gé%ﬁ_ed in that the primary station
icatr

al so tr insm Ketygatin@OKiS $-164 €SS0kl 6lim (B gqn to said secondary station, ,

and in the ary stati transm tijs an access request according to
J@?"ﬁ'gﬁﬁgggg ert; Prof. Holstlaan |

the req " VAN GRINSVEN,/
Petrus, Au ) . Holstlaan 6, NL- AA
Eindhoven (NL
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