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"Telecommunication network with improved access protoc01• . 

'Ibe invention is relamd to a telecommunication network comprising a 

primary station. and a plurality of secondary stations, the secondary stations being linked to 

the primary station via a trBnsminion medium being at least partly in common for a number 

of secondary stations. 

The invention is also related to stations for use in such network and to a 

communication method fer such networks. 

A te1ecommunicati network according to the preamble is known from 

the conference paper •Network Evolution for Bad User Access to Interactive Digital 

Services• by C.-J.L. van Driel and W.A.M. Snijders, Proceedings of "The Last Mile of the 

10 Information Superhighway•, IBC conference, Sydney, August 1994. 

Such telecommunication networks are used for the CQID!DDDication 

between several secondary stations to a primary station, via a ttansmission channel being, at 

least partially, common to some of the secondary stations. Sudl tnnsmiuion channel can 

comprise an optlca1 fibre, a coa"ial cable, or a radio link. App~ of such transmission· 

15 SJStems can be pauive optical networks. cable TV systems, local uea networks, systems tOr 
satelllte communication and mobile radio systeml. 

In transmission systems utilising a common channel for some secondary 

stations it must be ensured that no interference is cauaed by secondary statiom 

simul1amCJUlly transmitting iDformadon to the primary station. To ensure aa adequate service 

20 for the secondary stations, it is required that the efficiency. of the data transport over the 

network is hiah. in particular under heavy load conditioGI. 

2S 

There exist a lot of different access protocols, ·like Aloha and s1ottecl 
- . 

Aloha for such type of networks. However these protocols suffer from a very low efficiency 

under heavy laad conditions. 

It is an object of the present invention to provide a telecmnmunication 

network according to the preamble having a high efficiency under high load conditions. 

'Iberefor the telecommunicado network is cbaracterised in that the . 
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secondary stations comprise request transmitting means for transmitting a transmission 
request signal to the primary station, the primary station comprises allocation transmitting 
ineans for transmitting an allocation signal to the Ff'CODdary stations in response to 

transmission request signals received, in that the secondary stations comprise payload 
S transmitting means for transmitting in response to the allocation signil payload data in tum to 

the primary station, and in that the request transinitting. means are arranged .to transmit a 
transmission request signal to the primary station directly after tranmission of payload data 

by the secondary statimis. 
By having the secondary stations which have payload data to be 

10 translllitted to the primary station to traDSmit a transmission request signal, the primary 

station knows the secondary stations which have payload data for the primary station. 
Thereafter the primary signals to the secondary stations an. allocation signal Indicating a 
timeslot they may use. Subsequendy the secondary stations transmit their payload data to the 
primary station in the timeslot assigned to them. After the transmission ·or payload .data by 

15 the secondary station bas been completed, the secondary station transmit their next request 

signal for the next tnmmission cycle. It is also conceivable that the next transmission request 
signals are transmitter after a predetermined amomtt of payload da1a is transmitted by the 

secondary stations. This can lead to a more efficient transmission, because it is not required 
that all the secondary stations have to wait fcJr the allocation signal before transmitting their 

20 payload data. 

Under high load conditions the transmission path from secondary stations 
to the primary station is mostly filled with payload data from the. secondary stations, leading 
to a hiah efficiency. 

An additional. ~e is that the delay a substation encounters when 
2S transmitting data to the primary station ~ bounded to some maxi?'um value. Because the 

subs1ations transmitting a transmission request signal are granted a timeslot shortly after their 
transmission, it is ensured that the delay a subs1ation encountm is bounded to some 
mximum value. The actual transmission available for each semnd•ry station depends on the 

transmiuion load of the network. 

30 It is observed that the book •eomputer Networks• by A.S. Tanenbaum, 
published by Prentice-Hall, 1989, ISBN 0-13-166836-6 pp 130-131 discloses a protocol 
having an high efficiency under heavy load conditions, and having a upperbouncl to the 

deJay. However in this protocol no primary station is present, that receives transmission 
request signals from the SC'.CQ11dary stations and issues allocation sipslls to them. 
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A filrther embodiment of the invention is characterised in that the request 

transmitting means of a seCondary station are arranled for ttansmitting the transmission 
request signal during a timeslot associated to said secondary S1ati0n. 

An eaiy way of distinguishing the transmission request signals from 
-5 different secondary stations is associating a timeslot tO Said secondary station wherein said 

secondary stadon has to transmit its transmission request signal. 

A fmtiicr embodiment of the iilventkm is characterised in that the . 
allocation transmitting means ~ arranged for transmitting the transmission request signals as 
recc!Ved by the primary station, as allocation sigDal. 

10 ·· · Retrans~ion of the received transD:iit rcfluest signals as allocadon signal 
is a simple way· of prOvicllna an allocation sianal. The secondary station receiving said 

. . 

allocation signal then know all the other secondary statiom that baVe payload data to be 
. . . . . 

transmitted· to the primary station. Having this Information they can de1mmine a time slot 
number they can transmit i& 'Ibis can e.1. be done by allOwing transmission by the 

15 secondary stations in an order cletermined by a rank number associated to the secondary 

stations. 

A ftirthct elnbOdiment of the invention is characterised in that the payload 
transmitting means are arranged for transmitting in a predeiermined number of symbol 

intervals a integer plurality of short information cells, or one single synchronous transfer 

20 mode cell. 

Arranging the payload transmission. means for transmitting a number of 
short informidon cells or one single ATM cell results in a network alJowina the tntnsmmion 
of~ types of stPat• during one predetermiDecl ·time interval. 'Ibis is advantageous for 

higher level protocols that oilty have to· cope with one pridetermlDed time interval of · 

2S transmission by each secondary 11Btions. · 
A. first choice. for the aim of thO short information cells is characterised in 

that 1he short· Information cells have a m of sixteen bytes, ·anc1. in that the predetermined 
~ of short information cells is equal to four. Using four short information cell of 16 
bytes results in 64 bytes in total, which can also ~ one A'f:M ~ (53 bjtes) plus some . 

30 additional overhead Information. 

A second choice for the sir.e of the short information cells is characterised 
. '· . . . ~ 

in that the short information cells have a aim of Dine bytes, and ht that the predetermined 
munber of short Information cells is equal to six. Ushlg iix short informatiOn cell of 9 bytes 
nisults in 54 bytes in total, which can also carry one ATM cell (53 bytm) plus one aclditicmal . . 
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1be invention will now be explained referring to the drawings. Herein 

Fig. 1, a two-way cable network in which the invention can be applied; 

Fig. 2, a primary station for use in a network according to Fig. 1; 

Pig. 3, a secondary station for use in a network according to Fig. l; 

Fig. 4, a COJ:ICeptU8I drawing of the access protocol according to the 

Fig. S, upstream and downstream signals in the JletWO!k according to Fig. 

1 using the protocol according to the invention; 

Fig. 6, upstream and downstream signals in the network according to Fig. 

1 using the protocol accontiDg to the invention, but having a transmission request signals 

15 interleaved in the payload data associated with previous request signals. 

In the cable network according to Pig. 1 a bead end 2 is connected via a 

·trunk network 4 to a primary S1ation, being ~ a load node 6, and to several other primary 

20 stations. An input/output of tm: primary station 6 is connected with an input of a forward 

path amplifier 8 and to an output of a return path amplifier 10. 'lbe output of the forward 

path amplifier 8 and the input of the return path amplifier 10 are connected to a pluralit)' of 

feeder cable sections 13 14 and IS. '1be feeder cable section 14 is connected to an input of a 

forward path amplifier 12 and to an output of a return path amplifier 16. The output of the 

25 forward amplifier 12 and the _input of the return path amplifier 16 is connected to drop cable 

sections 18, 20, 22, 24, 26 and 28, which drop cable secdoDs are connectecl to secondary 

stations 30, 32, 34, 36, 38 and 40 •. 

The cable network according to Fag. 1 basically consists of three sections: 

the trunk network, the feeder network and the drop netwOrk. The trunk network 4 is 

30 manged for cmmectiDg the head end 1 to the local nodes. Optical fibre is often used in the 

tnmt network 4, but also coaxial cable can be used in the trunk network 4. If the cable 

network bas to ~ a large area, the use of optical fibres in the 1rUDk lletWOrk can result in 

substandally lower costs. 

Bar.h local node is arranpd for serving 100-1500 secondary stations.· The 
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s 
forward path amplifier 8 and the return path amplifier 10 are arranged to- haVe non 

- -

overlapping pass bands in order to prevent instability. Currently the pass band of the return 

path amplifiers is from S MHz to 42 MHz, and the pus band of the forward path amplifiers 

is from SS to 750 MHz. The output signal of the amplifa 8 is splilted into signals for the 

S feeder cable sections 13, 14 and 15. The upstream signals from the feeder cable sections 13, 

14 and ts are combined to an input signal for the return path amplifier 10. The signal from 

feeder cable sectiOn 14 is amplified in the forward path ampliiier 12, and distributed to the 

secondary stations 30 • • 40 via the drop cable sections 18 • • • 28. The signals from the 

secondary stations is transmitted via the drop cable iections 18 • • • 28 and combined at the 

10 input of the return path amplirier 16. 

To preVent mutual interference between upstream signals several . 

teclmiqum are used. In general a plurality of upstream carriers in the return ftequency range 

-from S-42 MHz are used, each of them having N secondary· stations allocated to them. To 

prevent interference between the- upstream signals sent by the N secondary stations an access 

lS protocol according to the -invention is applied. 

20 

It is conceivable that the primary station is not the local node 6, but that 

all the functions of the primary station are concentrated- in the head end 2. The trunk network 

4 then has to bi arranged for passing the upstream signals arriving at the local nodes to the 

head end 2. 

· In the loCal .node 6 according to Fig. 2, a wide band distribution signal is 

appllecl to a first port of a signal: combiner/splitter 58 via a band pass filter S7. An A TM 

gateway 42, A SONBT/SDH gateway 44, a Frame Relay pteway 46, and an X.25 gateway 

48 are eonllf'l1ed tO a protocol converter/modem 52. The protocol converter/modem 52 is 
- - -

cmmectecl to a second port of the combiner/splitter 58. A telephone a•nge 54 is coupled 

2S to the PSTN netwolk and to a protocol converter/modem S6. The protocol converter/modem 

S6 is coupled to a third port of the combiner/splitter SS. An input/output of the 

c0mbiner/splitter 58 constitutes the input/output of the local node 6. -

The local node 6 is arranged to provide different types of services to the 

secondary stations. A distribution signal u received from the head end via the 1rUDk network 

30 4 is applied-directly to the combiner/splitter sa.' 1be disttlbudon signal mainly comprises a 

plurality of TV signals modulated-on respecdve. c:anien in dle SS-75°. MHz band. 

'Ibe ptewaya 42, 44, 46 and 48 are arranged to il1terface the cable 

network to a public ATM network, A public SONBT/SDH network, a frame relay network 

and an X.25 networ~ respectively. Data signals to be transmitted via the pteways 42 • • • 48 

I I 
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is received from the feeder c&ble sections, demodulated and·--~ into the desired .· : . . ·... . . ··, ~-..... ::-.::.:-: ... ~~·· : . 

protocol by the protocol converter/modem 52. Data signals received from the gateways 42 

• • • 48 is converted into the format used on the cable network and modulated on a carrier by 

the protocol converter/modem s~. • . 
S The transmission request signals received from the secondary stations are 

detected by the protocol convener/modem 52 and pused to the control ~t so. After having 

processed the transmission request signals, the control unit SO puses the· allocation signal to 

the protocol converter/modem S2 which multiplexes the allocation with the payload data 

received from the gateways 42,44,46 and 48. The muld!>lexed signal is modulated on a 

10 carrier by the protocol converter/modem 52 for trlnsmission to the secondary stations. Here 

the allocation transmission means are constituted by the combination of the protocol 

converter /modem S2 and the control unit 50. 

A telephone exchange S4 is present for interconnecting telephone calls 

between secondary stations in the cable network. A protocoi conVerter/modem S6 is arranged 

lS for interfacing the cable network to the telephone exchange. The telephone exchange S4 is 

cmnected to the public telephone network for. enabling ".8118 to be made outside the cable 

~by the secondary stations. 

In the secondary station 30 • • • 40 according to Fig. 3 a drop cable 

section is connected to an input of a band pass filter 60, to a protocol converter/modem 64 

20 and to a protOcol converter/modem 66. The protocol converter modem 64 is connected to a . ,. 

TV interface 72, an Ethernet interface 68 and an (narrow band) ISDN interface 70. 'Ibe 

0111put of the band pass mter 60 and the output of the TV interface are connected to a signal 

combiner 74. The output of the protocol converter/modem 66 is coupled to a telephone 

interface 76. 

In the secondary station according to Fig. 3, the distribution signal to be 

applied to a TV receiver is extracted from the input sipi1 received from the drop cable 

secdon. Said distribution signal is coupled via the bandpass filter 60 to the combiner 74, 

where it is cod>ined With control sipals from the TV interface 72 for a set top box. Such 

control signals ci.n c.a. compriic a key for decr,pting an ~ted video signal, in order to 

30 enable reception of said video signal by authorlsed uscri only •. 

The output of the Bthemet interface 68 prOvides a commction for one or 

more PC' a. The output of the ISDN intertace can be connected to a ISDN telephone or to a 

videophone terminal. Finally the telephone interface 76 prOvides access to the network for an 

analog telepham set. It .is observed that not all.pouibilities u discussed have to be realised 
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in the primary and/or ·seconc1aey stations. 

The transmission request t:ransmilsion means are c:Onstituted by the 

combination of protocol converter/modem 64 aDd conttol unit 62, and the payload trans­

mission means are constituted by the combination of prot.oc<Jl converter/modem 64, control 

S unit 62 and the active interface from the· interfaces 86 aDd 70. The control unit 62 detects 
. . 

· whether there is da1a to be transmitted by one of the interfaceS. If so the control unit 62 

submits a transmission request signal to the protocOl converter/modem 64 which passes said 
. . 

signal to it modulator Which switches on a carrier at the coriect inslallt for transmission to 

the primary station. The ·protoeol coiiverter/modem 64 recognises an allocation signal 

10 received by ~ secondary station, and passes it tO the control unit· 62. After some process­

ing, the control Unit 62 iDitmtes the t?ansmission of payload data by the protocol 

converter/modem 64 to the primary station. 
, . .· 

In Pig. 4 the access protOcol to be used by the secondary station to access 
the common chinnel ·is presented~ According to the iDventive coDcept the secondary stations 

1S are provided with request· transmitting request sigllals Jndicatina that said secondary station 
hu data to be transmitted. 1be requeat trammitting means are iDcorporated in the protocol 

converter/modem 64 in F1g. 3. In F1g. 3 it can be seen that there is a request cell R in which 
the secondary stations· can transmit thelr.'t:fansmisslon request signal. 'Ibe request interval is 

subdivided into M sulHlots, where M !i: N. To. each of the N secondary stations one unique 

20 sub-slot is allocat.ed, so that every wonclary station is able to signal that it has data to be 

transmitted. 

For the analysis to follow all durations are expressecl in symbol periods, a 
symbol period being the time required for transmittiq one buic symbol. To signal that a 

secondary station hu da1a to uammlt, it swl1ches on a carrier in its subslot. If it is assumed · 

2S that the switching time is a. symhoJS, and the time to detect the carrier in the primary station 
. . 

is equal to "- symbols, the duration of the sub-slot s. bas to be at least equal to: 

(1) 

If the duration of a reqUest cell is Smc symbols, tho number of IUb-slots M in a request cell 
is equal to: 

"· •. L~': J (2) 

It is furlher assumed that all payload da1a Is transmitted using an info.cell 

i I 
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which comprises a number.of V mini cells. It is assumed that-the request cell has the same 

duration Smc as ·a minicell. 

After the request cell has been filled with request signals from the various 

secondary stations, all the secondary stations that have transmitted a transmit request signal • 

S are enabled in turn to transmit an information cell· to the primary station. This enablin& takes 

place W 0 mini cells after the request cell has ended. If a secondary station i is the only 

station having transmit a transmit request signal, the info.cell of said station can be 

transmitted W 0 symbol periods after the request cell has ended. If all secondary stations 

having a rank number lower than l have submitted a transmit request si.gDal secondary station 

10 i can transmit ia info.cell W0+iV symbOl periods after the request cell_ has ended. 

If the P secondary s1ation wants to submit a transmit request, it might 

just have missed its sub-slot in the request cell. ID that case there are maximum Smc-i sub­

slots in the request cell left. If the number of mini-cells betWeen two request cells is limited 

to W 1, one oblains for the upper bound f:O the delay Dj of the payload data from secondary 

lS station i: 

(3) 

In (3) it is mmned that at least i info.cells are available between tWo 

request cells. This condition can be expressed u i+ 1 ~ CWrwo)N. (3) can also be written 

u: 

D1·s..r·iri ·~·-« [v--:=]] (4) 

If i+ 1 > (W rwo)N an extra ~ cell is present because the last iDfo..ce11s indicated by 

20 the first request cell are transmitted in the period W0 after the second request cell. This 

resul11 in an upper bound on the delay being equal to: 

Jli•S..[3•11i+~+1• [v-::.]] (5) 

By neglecting S,JS,. the upper bounds according 1D (4) and (5) can be simplified: 

D,•Sme( 2+ff1+Plo+.:LV) 1i+l.: (ffi;Plo> (6) 
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(7) 

If the number N of secondary stations is larger the· number of transmission requests that can 

be transmitted in one mini-cell, the.number•of·request cells has to be increased to··a number 

fNIM1 ~ 1bis means that to the value of W 1 a value fN/Ml •l has to be added. For the 

upper bound Dmax. for the delay can now be derived by substituting the new value for W 1 in 

s (7): 

Dn.•S,.(2+V+2NV+ r-:1) (8) 

It is observed that (I) is also valid (or N ~M beca• in that case .rN/Ml is equal to 1 and 

W 1 assumes its original value. 

The efficiency E oftbe system can.be calculated very easily. Under low 

load conditions ODO request cell per info.cell is required. 'Ibis results in: 

·B •vs_ .v 
row s;; + vs;c Y+tt (9) 

10 Under hiah load conditions all N iecoDdary stations will be submittiq transmit request signal 

continuously, i'esulting into N iDfo..cells between two subsequent request cells. For the 

efficiency Bidp then is found: -

&u ... • NVB,,,,; • NV 
-,,..,. BIJIC+Nvs;; -1-+"'""N,..V 

V 111.Bc ·NV 
Y+V · 1+Bv 

(10) 

(11) 

Using (I) and (11) the delay and the efficJency of the return channel can 

15 be calculated for different Values of Suu:,V,W0 and N. 'lbe results of said calculation are 

presented in the tabie pen below. It is further 'ObserVed that a liloduJatioil scheme is used 

enabling the uansmtuton of two bi11 per symboL 

1 I 
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· ... ,,: .. · . 
. :····:" 

lead N 8mc s. v Wo W1 E ~ ~ Dmax 

high 8 64 8 4 8 32 971 2Mb/s 248kb/s 

low 8 64 8 4 8 32 801 2Mb/s l.6Mb/s 
3.3ms 

high 288 64 8 4 8 1!179 971 2Mb/s 8kb/s 

low 288 64 8 4 8 1979 69' 2Mb/s 120kb/s 
109ms 

high 18 36 2 6 12 108 999' 2Mb/s 113kb/s 

low 18 36 2 6 12 108 861 2Mb/s 1.7Mb/s 
6.2ms 

high 288 36 2 6 12 2957 991 2Mb/s 8kb/s 

low 288 36 2 6 12 2957 181 2Mb/s 372kb/s 
107ms 

In the case where Vis equal to 4 and Smc is equal to 64, a mini-cell can carry 16 bytes and 

an information cell or request cell can carry 64 bytes. This is sufficient for carrying one 

A TM cell_ (53 bytes) plus some additional overhead. If only one request cell is used and if 

15 s. is equal to 8. the maximum value of N is 8. By using a plurality of mini-cells which van 

comprise an ATM pac1cet is possible to have a system that can use mini-cells for carrying 

voice related data haviD& a lo1v transmission delay, and which can also transmit ATM cells 

having a larger trusmission delay. 

In the case where V is equal to 6 and 5mc is equal to 36, a mini-cell can 
20 carry 18 bytes. and an Information cell or request cell can carry 54 bytes. This is sufficient 

for carrying one ATM cell (53 bytes) plus one additimial overhead byte. If only one request 

cell is used and if S8 is equal to 2, the maxirnmn value of N is 18. 

In the case N is equal to 288 the number of request cells has to be 

increased in the first case to 36. In the secoild case the number of request cells bas to be · 

25 increased to 18. From the table it can clearly be-seen that the efficiency undet high load is 

excellent for all cases. It can aJso be seen that the clelay has a maximum value of 

approximately 100ms, which is acceptable for most applications. 

Fag. S shows a first possibiliQ' of the relation between the downstream 

data D and the upstream data U. From Fag. S it can be seen that the secondary stations start 

30 with transmitting their iDfo.cells In tum after the allocation signal S bas been received from 
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CLAIMS 
'·' ... 

Th1iff Ii i1ii'1nr f ·. · . 11111111111111 11m1 1111111 1111 . 
* C L ~ S * . 

1. Telemmmunication network comprising a primary station and a plurality 

of secondary. stations, the secondary stations being lmted to the primary ,station via a 

transmission medium beinJ at least partly in common for a number_ of secondary stations, 

charac1erised in that the secondary stations comprise request transmitting means for 

S transmitting a transmissioli· request signal to the primary station, the primary station 

comprises allocation transmitting means ·for trammkting an allocation signal to the secondary 

stations in response to transmission request signals received, in that the secondary stations 

comprise payload transmiuiDg means for transmitting iii response to the allocation signal 

payload data in tum to the primary station, and in that the request transmitting lileans are 

10 manged to transmit a transmission request signal to the primary s~n directly after 

transmission of paylOad data by the secondary stations. 

2. Telecommunication network according to claim 1, characterised in that the 

.·request. transmittina means of a secondary station are arranged for transmitting the 
. . .. 

transmlsilon request signal during a timeslot assoclated to said secondary station. 

1S 3. Telecommunication network according to claim 1 or 2, characterised in 

that the allcation uansmftdn& means are arranged for transmitting the transmission request 

signals as recieived by the primary station,. as allocadon sipal. 

4. Telecommunication network according to one of the cJaims 1 to 3, 

characterised in that the pa~ transmftdJlg means are arranged for transmitting in a 

20 predetermined ~ of lymbol in1erva1s ·a imeger plurality of shprt information cells, or 

one single syndironous tramfer mode cell. 

s. . . Telecmnmnnicadon network according to claim 4characterisecl in that the 
. . 

sliort informadon cells have a sir.e of sixteen bytes, and in that the predetermined number of 

short information cells is equal to four. 

2S 6. Telecommunication network according to claim S, characterised in that the 

short information cells have a four byte header, and in that a the synchronous transfer mode 

cell is provided with ID additional four byte header. 

7. · ~eJeco11UD1Jnicadcm. ~t according to claim 4dJmcterised in that the 

lhort Jnformadon cells have a sir.e of .Dine bytes,· and in that the predetermined number of 
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short information cells is equal to six. 

8. Telecommunication network according to claim 7, characterised in that the 

short information cells have a one byte header, and in that a the synchronous transfer mode 

cell is provided with an additional one byte header. 

5 9. Secondary statio~ for use in a te1P0>111munication network, in which a 

plurality of secondary stations are linked to a primary. station via a transmission medium 
. . ' 

being at least partly in common for a number of secondary stations, cbaracterised in that the 

secondary station comprise request transmitting means tor 1ransmitting a transmission request 

signal, in that the secondary· station comprises 'payload tr&Dsmitting means for transmitting ·in 

10 i'esponse to an allocation signal payload data to the prfmirJ station, and in that the request 
. . 

transmitting means are arranged. to tfansmit a tranunissicJn request sigDal to the primary 

S1ation directly after transmission of payload da1a by the· Secondary statiom. · 

10. . Secondary station accoiding to Clailll 9~ ~charaCterised in that the request 
transmitting means are arranged for ~ the trUsniission request lipal dwing a 

15 timeslot associated to said secondary statiOn. 

11. Secondary S1ation accOrding to claim 9.or 10,··cbaracterised in that the 

payload transmitting lneans are arranged for transmlttiDg ·hi a predetermined number of 

symbol intervals a integer plurality of short information Cells, or a single ayncbronous 

transfer mode cell. 

20 12. Primary station, for use in a teleCommmiicati netWort in which a 
plunlity of secondary S1atiom are linbcl to the pr.imarJ station via a tranunisslon med~ 

being. at least partly in colnmoil for a number of secondar)r '81adcms, characterised in that the 

primary station comprises tequest reception ma fm i'eceiving a transmission request signal 

transmitted by secondary stations, the primary· station comprises allocation transmitting· 

. 2S mew for transmitting an allocation signal to the secoatary· stations in response to 

transmission feqlleSt signals received, in that primary station comprises paylcad recepdmi 
~ for receiviq da1a ~by the secondary siadom, and .in that the request 
reception means are arranged for receiving request. signals· after reception of payload data • 

13. 

30 transmitting mml -'*'° arranged for transmitting thO transmission ~ signals as received 
by the primary 11a~ii;· aa allocatkm sipai. · 

14. Communicatiou method for• in a netwolk comprisiDa a primary station 

·and a plurality o1·slconduy stations, the secondary statiods being 1iDbd to tbe primary 

station via a trammlulOn lnedimn beina at least partly in ~mm for a number of secondary 

· · · tb~i1iii1ii1nr · 
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stations, characterised in that the method comprises transmission during a predetermined 

period a transmission request signal by at least one secondary •tation to the primary station, 

transmitting an allocation signal to the secondary stations in ~nse to the transmission 

request sjgnal received, and 1J'Wmission in response to the alloCation signal payload data by 

S 1he secondary stations tum to the primary station, and in that the method comprises transmit 

. a transmission request Signal to the primary station directly_ after transmission of payload data 

by the secondary stations. 
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