-1- A METHOD AND APPARATUS FOR CONTROLLI NG MULTI PO NT COMMUNI CATI ONS Fi el d

of the Inyenti g The present invention relates generally tpermsosiionzs
comuni cat‘ﬁgﬁg;a&” tens and nore particularly to a system for cont ro1| I ng

mul ti poi nt communi cations. 10 Background of the Invention In conmunication
systens having nmultiple communi cation umilts couBI ed to a common |ink, known

as a multipoint 15 confi guAMEFHOINANDI nme form of

communi cat i ons pr ocequpprpR MURTIPOINTCOMMUNICATIONS i nk. | n

bandwi dth limted systens 1t 1s also Inportant to I nplenent nethods which,
whi | e achi eving the necessary comuni cations control, also optimze on the
anount of data throughput 20 permtted. One solution to conmmon |ink

control has been to nake one of Fheldcofnthe daventiomnits a "master” wth
access coné’r ol capabilities, and the renmining communication units
"slaves." dwo common systens inplenenting -this access control solution 25
are roll-call (or UFhedpresentpinventipmmrelatesp gemerally. to ncoplimupigations | i ng
t he assi gned pekrkodi cal Ly h,0 v 4 to
determ ne \/\hé%?&@ﬁ_e%ai gioggybmgﬁ*l@fgﬁ ?og%ge&;&omn?gggl?émgzl ling is
typi cal | y donemultipgint (COBMURBICALIONS.i dentifier for each salve station so
only that one station 30 will respond, with each slave station being
sequentially polled. In loop polling the master only sends one poll request
per cycl el Owien a slave station receives the poll request, it sends any

traffic to the master, and t h@adkgroands ofh¢heoliventipmest to the next slave
station in the loop. This process is repeated until the 3 5 [ ast slave
station in the loop has recieved and responded to the
In communication systems having multiple communication
units coupled to a common link, known as a multipoint
15 configuration, there is a need for some form of communications
procedure controlling access to the multipoint link. In
bandwidth limited systems it is also important to implement
methods which, while achieving the necessary communications
control, also optimize on the amount of data throughput
20 permitted. | |

One solution to common link control has been to make one
of the communication units a "master" with access control
capabilities, and' the remaining communication units “slaves."
Two common systems implementing -this access control - solution

25 are roll-call '(or broadcast) polling and loop polling. In roll-call
| polling the assigned master periodically polls each of the slave
stations to determine whether there is any information to be
communicated. Polling is typically done using a unique
address/identifier for each salve station so only that one station
30 will respond, with each slave station being sequentially polled.
In loop polling the master only sends one poll rei;uest per cycle.
‘When a slave station receives the poll request, it sends any
- traffic to the master, and then forwards the poll request to the
next slave station in the loop. This process is repeated until the

35 last slave station-in-the loop has received and responded to the
poll request. REPLACED SHEETS SG
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pol | request. Both roll-call and | oop polling may be inplenented as
synchronous communi cations systenms. Unfortunately, because of the nessage
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data Likewise, both polling approaches are inconvenient in their

15 requirement that the master be reset each time a slave station
is added or dropped from the link.

While asynchronous communications may avoid some of
the problems associated with message length constraints, it is
typically implemented in some form of a contention procedure.

20 Rather than waiting for a poll request, each unit having traffic to
transmit would generate a link access request. However, if
multiple units request access at the same time, a collision occurs
requiring some form of arbitration or back-down procedure. As
can be appreciated, such contention-based systems become

25 increasingly inefficient (i.e., more collisions occur) as more units
are added to the link.

- Accordingly, there exists a need for a more efficient
means of communication control in a system having a common
link between multiple units, which increases the data.

30 throughput over the link and minimizes the processing of
control signaling. There is a particular need for a polling system
that allows for an adaptable amount or asynchronous transfer
of data so as to minimize the overhead and time reqmred to
communicate a message.

35

Brief Description of the Drawings



30 throughput over the link and mnimzes the processing of control

si-gnal i ng a particular need for a polling systemt or
an adapt ablvgagé,ngguh? or asynchronous transfer of data so as t%’ﬁ#ﬁ%’i he
overhead and tinme required to communi cate a nmessage. 35 Brief Description
of the Draw ngs 3 FIG 1 generally depiéts a comunication system

enpl oyi ng nul.ti poi nFI€emiugenerallyh depictsola icommunicatior system he
yenton. ot Cemfplolyluis! bl ipoltdtictnmbiiCadtof BRI iR abOdridIR! Witk :
transm ssions t y a naster an ave statirons 1 n accordance .
with the inventh®nin @1013 is aflowchart illustrating the steps for
controlling communi cations by the master station in the comunication

systemof claim 1l a®I@. anﬂlusm'aes etiindng,"sike Gind RdOnteme v nfforhéhon

FIG 4 is teps for commun ting a slave
station in he%&%ﬁ 182‘? E@t %ﬁ’p %f% se@?aﬁ E&ngﬁl‘?ﬂfi @agﬁ §§%¥ﬂﬂsnent
of the inventi &m. accordange | witiDaber imvéntioms an Enbodi ment These probl ens
and others are net with a nethod and apparatus for controlling multipoint
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10 FIG. 4 is a flow chart illustrating the steps for
communicating by a slave station in the communication system
of claim 1 according to an embodiment of the invention.



units or base stations (BS) 10-13, each coupled via links 20-25 to a
comuni cati on network through a network access unit, in 10 the illustrated
case an | SDN (Integrated Services Digital Network) switch 5. The

il l-ustrat bipdpz coul d be any form of conmunication |ink (tpéfripsss s
coaxi al cable, fiber optic or mcrowave) depending on the system but in
the illustrated case links 20-23 is cable for carrying the two | SDN basic
rate 15 interface "B" channels between swtch 5 and the respective base
stations 10-13, and link 25 i, urther ca (or control
data) channel. Such a-co FEﬁ}feéf léﬁs%@ta%’é.?fi %@&’oﬁh’?ﬁ&ﬁce when t he
group of base stations 10-13 are to be placed in renpte |ocations fromthe
switch 5, or a nuniEhesef probler29 andtothersisarer eneto with ugethethod gndup, and

controf data CUbELftus Tof, bonibilibg thldpdit FonifhHlcariing edRdtagy Ol o
requi ri ng sepdpathe pyesmtammnuomksﬂe ehcshows sucha @i éﬁmumatm pl ace

of the separalsgsfaifit if! adtHrdahédkwith? smleZEmbdmiﬁemObfttﬁe nk 29
connects the s er, base st gt,i on 104 se,.,statio pref era avi ng t he
network "D cHBNERHOR; ni IBsthis,pagtic a?ﬁfhmﬁmsl & eC0 %@mﬁ%ﬁq

However, wher gysbemmis t a pradiotélephohes sysﬂenm having rddiolt bommunicanirdn

?Egégﬁﬁhﬁfsfcﬁégﬁ o b %&@ﬁgﬁ%”ﬁ%ﬁ)@?’?’ 0 coudEE Vb ks 2049 c.
t hese probl entobp pooununiaation tnetwerkr throsagho at metworkisaceessdunithoiti nent

a system pgd ieLhosdekeAdaRld Vil ST gliﬁegﬁﬁggsggﬁﬂféif%@ﬁalanamum or
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asynchronous tNetwerk) switght 8. THhe IE]NSF@_M@ dinks CO“Ed fRe tanyeformi 8f ni zes
the overhead r&sfinfithicfGoh BARN{Gvisted alit,"caarialaédble) fibehBfitic or

microwave) depending on the system, but in the illustrated case
links 20-23 is cable for carrying the two ISDN basic rate

15 interface "B" channels between switch 5 and the respective base
stations 10-13, and link 25 is a further cable for the "D" (or
control data) channel. Such a configuration is desirable for
instance when the group of base stations 10-13 are to be placed
in remote locations from the switch 5, or a number of such

20 stations are to be used in a group, and the expected control data
is sufficiently low to permit all network-related control data to
be communicated over one "D" channel link 25 rather than
requiring separate "D" channel links to each base station 10-13.
In place of the separate control data links, a common or

25 multipoint link 29 connects the master base station 10 (the base
station preferably having the network "D" channel link 25) to
the remaining, or slave, base stations.

However, where the multipoint link has a limited
bandwidth, prior art approaches for controlling communications
30 are undesirable for the reasons discussed in the Background
above. The present invention solves these problems by
providing, with- reference to the illustrated embodiment, a
system and method for adaptively polling each slave station
and permitting each slave station to respond with an adaptable
35 amount or asynchronous transfer of data. This in turn more



Returning to FIG 1, certain pertinent functionality/circuitry of an

enbodi nent ter station 5 BSO 10 is also illustratedpctissofRsds’ 10
i ncl udes a net /0O (| nput/out put) device 38 for receiving
conmuni cat i ons over the "B" and "D' channel |inks 20, 25. An input device

31, which could sinply be a register or bu& er coupled to a |link interface,
i's coupled to effectivelypanimimizes te overheade messpgee stequdremepts fanfin t he

sl ave statlonsoi,h ﬁ s Reas \(ﬁfb‘gg%@ges are decoded in decoder 33 and .
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encoder/transmitter 36. A detector 32 is coupled so as to
monitor slave station traffic, either by sensing input register 31
information (bits), or, when coupled via a port to link 29 by
sensing whether or not information is being transmitted on the

20 link 29. The slave stations 11-13 may also be implemented
with the same functionality/circuitry and connections as the
master 10, except that the "D" channel link 25 is not required to
the slave stations 11-13.

While this embodiment illustrates one preferred
25 _ implementation of a wireless communications system coupled to
' an ISDN network, it should be understood that the invention _
also has application to any other type of communication system
capable of using multipoint communications. Similarly, while in
this embodiment the master base station circuitry discussed has
30 Dbeen logically separated, a skilled artisan will appreciate that
- the actual implementation of these functions may be '
accomplished in a variety of different manners including, but
not limited to, properly programming a digital signal processor
(DSP), coupling discrete components together, and using a
35 combination of one or more application specific integrated
circuits (ASICs). It should thus be understood that the



circuits (ASICs). It should thus be understood that the 6 description of
this enmbodinment is intended for illustration and not a limtation on the

scope of t o ddMo9eY | On. Turning now to FIG 2, the timng, SipegnidsdneRst ent
of- information transm ssions that may be sent by master 10 are 5

illustrated. Master 10 controls the transm,ssion of all slave units 11-13
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in the respective 1 0 - broadcast signal via a tinme slot marker or other
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repeated port i signabs ma@sntlmﬁngemestmvonsﬁatmrrkawrmeﬁ%% her or not

- " ndo erlod in 20
ol Ch it he wht &pﬁgﬁxf °CHHeS a5, TSR iR wiBBAls FiHl 203, deRendrd thevnen
sl ave stati. onsaSSDCiaedBaﬂdB&Seer BS$1-BSHr bhdkﬂastdfmufmd Sln?QheZ@sspectlved
I t ne
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transmtting a ftenPatcr;IS txs'axgsrrlx?{ts albr201a clé'.?tt sxgneﬁ in a fxrst time slot

portion and monitors for a response in the next time slot

15 portion (designated by the "x"s in FIG. 2 following each signal
200-203). A time slot can be also be determined based solely
on the time between the start (or similar repeated portion) of
adjacent master station transmissions. Whether or not a time-
slotted approach is used, each "x" represents a window period in

20 which the master will standby monitoring for a reply
transmission.

When slave stations 11-13 (BS1-BS3) receive broadcast
signals 201-203, respectively, each respective slave station 11-
13 detects its assigned identifier or time slot marker and
25 commences transmission within the window period x (see steps
410-420 of FIG. 4). However, the slave stations 11-13 are not
constrained by the window or time slots, and may continue
transmitting a response signal 211-213 until the complete
A message has been sent. Response signal 213 illustrates a typical
30 such signal, which has a first, minimum portion (such as sent in
response signal 212) including, e.g., a destination identifier 221,
an origination identifier 222, and a link layer (i.e., OSI (Open
Systems Interconnection) layer 2) code 223. This minimum
portion can, when sent alone, serve as an acknowledgment
35 signal notifying the master 10 that the slave station is still
active. A second portion 225 contains any OSI layer 3 (or
higher) information.
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h ) ontr sllnk 29 caf | | owi ng
transm ssion ofbrm Casts s‘%‘ﬁ}agg sfos gy stagign. J; o@%ﬂ?ﬁ@ﬁ E wi ndow
period x for a dfeanprier Sbrgadd:as’trsvlgnaheZGBatm theasame stavesspatiditng to the
transmtted marker. If a response signal is detected, detector 32 wll

GOt 6, o, RS, Rkl ISGRRRSE BRorkiCST R shiskirloec
from retransni teantgolselimke 29 commumcatlons Following transmlsszon of the
15 broadcast signal, detector 32 monitors for window period x for a
response signal from the slave station corresponding to the
transmitted marker. If a response signal is detected, detector
32 will continue to monitor for when the response signal
transmission is finished. A similar or same window period x
20 may also be used to keep the master from retransmitting before
a set time (this may be used, ‘e.g., when a minimum processing
time for other tasks is desired before returning to master slave
transmissions). Once the detector 32 detects an end of
transmission or absence of further transmission, as well as an
25 elapsed window period, it notifies controller 35. Controller 35
then prepares the next broadcast signal, incrementing the
marker as appropriate ‘for the next target slave station.
Similarly, if no response signal is detected within the window-
period, controller 35 increments the marker and sends the next:
30 information message to encoder 36 for encoding and
transmission to the next target slave station. Depending on
preset criteria, e.g., occurrence of a number n of broadcast
signals without response, controller 35 is programmed to alert a
system operator via switch 5 about the lack of slave station
- 35 activity. Once a response is detected again, an unalarm signal is
sent. (Steps 300-340). "




a set tinme (this my be used, e.g., when a m ni num processing tinme for .
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stations fli/ and 13.

Additional periodic cycles for other categories of response
can also be readily implemented by one skilled in the art. For
example, when one or more slave stations fail to respond for n
cycles, in addition to generating an alarm for the system

20 operator the controller 35 can periodically, althou. at a much
slower periodic rate, poll the slave station to dete ine whether
it is communicating again. Similarly, rather than r:configuring
the master 10 each time an expansion base station is added to
the multipoint link 29, the master 10 can be preset with a

25 number of logical identifiers for association with the yet-to-be-
added slave stations. The master 10 will periodically (e.g., once
every y minutes or z active cycles) broadcast a signal with the
logical identifiers. When a new or replacement slave station is
installed on the multipoint link 29 assigned the logical identifier

30 it will automatically be polled. When a response is first
received controller 35 will change the periodic cyclical rate for
broadcast sigrals for the unit, and notify the system operator
that the -active station is now active.

The controller 35 can further be configured to broadcast
35 information out of sequential order, to adaptively vary the
window period, and to vary how the slave stations respond to a
broadcast signal. This adaptive capability is particularly useful

{
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until traf ic loadmg had decreased beneath a set threshold level,

and only broadcast to the active/idle units. Thus, only
information-bearing responses would be sent by the slave
stations, and the master would more rapidly cycle past any idle

20 slave stations. One skilled in the art will understand how to
implement these and other adaptive features that may be found
desirable by the system operators.

There has thus been shown a multipoint communication
system permitting adaptive control of a multipoint link with
25 adaptive length/asynchronous response messaging and
increased throughput. While the invention has been described
with reference to an illustrative embodiment thereof, it will be
apparent to one skilled in the art that various modifications and



broadcasts for inactive units. It could additionally shorten the w ndow
period, and notify each slave station via a general 1 0 broadcast to
shorten th®iOr96@Mow f or respondi ng. Likewi se, each slave st RCIOHNY be
instructed via a general broadcast to cease any acknow edgnent-only

transm ssions. Because there would no | ongép be a neans for distinguishing

between | ogi cal thidedd \an|bet ma! wﬁhﬁﬁt”kf%ﬁm Ig;m&nm%  spifie aRa! gie 15

woul d al so cease any transm ssi,ons in nlts unti |

traffic | oadi n§CORE Afcthe JB¥ENtERe ! tb"'&efh kﬁcé’?ﬁop P onl y
broadcast to t §ieowtet béenndesstoodt in vibws ofothe dlaims nbélmn bearl ng
responses woul d be sent by the slave stations, and the naster would nore
rapidly cycle past any idle 20 sl ave stations. One skilled in the art

wi || understand how to i nplenent these and ot her adaptive features that may
be found desirable by the system operators. There,has thus been shown a
mul ti point comruni cati on systempermtting adaptlve control of a nultipoint
link with 25 adaptive |ength/asynchronous response nmessagi ng and i ncreased
t hroughput. -While the invention has been described wth reference to an
illustrative enbodi nent thereof, it will be apparent to one skilled in the

art that various nodifications and 10 changes can be nade w t hout
departing fromthe spirit and the scope of the invention. Rather, the scope
of the invention should be understood in view of the clains bel ow 1.

A nmethod for controlling information transm ssion on a nmultipoint link by a
first conmunication unit, conprising:



5 (a) transmtting at |least a portion of a group of signals,

wher ei n t ReoBged7oPN i ncludes a first signal and each of a gretwusdsneognal s
i ncludes a base station identifer corresponding to a respective base
station, at a first periodic rate, and, in response t0 a predetermned

nunber of transm ssions of the first signal foI | owed byTrasrBha&kIBm@e Bt
response si gna‘kr i/cl ically 10 transmtti ng the first si , nd
periodic rate, th&1ABE ond periodic rate being slower tha ! :
periodic rate; (b) detecting a response signal on the

being transmtted in.-response to the first signal; (c) detecting one of a
group consisting of an acknow edgnent 15 response signal and an

information responsg geétAgl; fazn%ohgaoux %etlﬁf&ﬁﬂﬁtwﬁe&aheﬁnéﬁaaow ai gnal
i's no | onger bei gptranfmnki) ?.n tra mttlng next SW%J i ncluding a
next identifidpt t PYoAnfirst pommyunication $RL, LCQWPIISIRLC| ai m 1
wherein the first signal is transmtted in a first time slot portion i and
the responSe signal(ad)s asynsthittingu® first esignal tindludihgdet ditsedidemifiemg in
a second tine slot portion i mredi ately foIIovvr ng the first tine slot
portion, such that e s det pA~Ld o] f the
second and. a furt he&htr rr‘lse&gfﬁilg g g:'oﬂg fa(rfrgo{(}n}hé)ﬁgr% Rbﬂ}t ?ﬁ‘ko
response si gndeing transmiged mmsmnmdmfthel first mignaliein the first and
second time slot portions are in a sane time slot, and the second tine sl ot

portion conprises gy edgdtebtih eWHUn”@HéV ﬂ';%bbﬁge §31 naIJr is thQoﬂgéf‘Od of

claim1 wherein the respans of step (b) is™an l.ON response
signal, and stRginggd§r %Eﬁfﬁegesa&g&@gnm’é‘%rﬁﬂ%{g Sig xlmglrH 8t he
steps of 10) tﬁmsﬁdéritnﬁer corf whehemulsipwiat link) udi ng the base Statlon

i dentifier and an acknow edgnent of the information response signal, (ii)
detecting a further response signal, and (iii) detecting when the further
1.0 response signal is no |onger bei ng transmtted, and then transnitting
t he next

2. The method of claim 1 wherein the first signal is
transmitted in a first time slot portion and the response signal
is asynchronously transmitted and detected starting in a second

15 time slot portion immediately following the first time slot
portion, such that the step of detecting in step (c) occurs in one
of the second and a further time slot portion depending on a
length of the response signal.

20 3. The method of claim 2 wherein the first and second time
slot portions are in a same time slot, and the second time slot
portic . comprises a predetermmed window period.

4, The method of claim 1 wherein step (b) further comprises
25 detecting one of a group consisting of an acknowledgment
- response signal and an information response signal.

5. The method of claim 4 further comprising cyclically
transmitting at least a portion of a group of signals, wherein the

A U R




si gnal . - 13 - 5. gqgg‘geun@aﬁlao@m unit capable of serving as a master

te ot her conmunicati on I tipoint link, conprising: (a)
transm t t eswQesR9TO2COUP m\ﬂmm ti point |ink, for transmPCIfUSYS/A0028r St
si gnal |nclud|ngaf|r i'er ‘associated with a first slave 5 '

comuni cation unit on the nmultipoint link;, (b) detector neans coupled to

the nul ti point e.fl St
signal i spbel n L’fﬁé‘h ’%ﬁ(&h&% gtrilétﬁ&tnu 0| n %?ﬁkogn%ry\(/\)ﬂ? O?hgg];nggponse
signal is detemdudeseacbasestation m@nm epocemespopding $0n8 respastivesi ng

transmtted; apgse Gation, aﬂ@fxréi?éﬁ@&d*@ﬂfés mri’ﬁ'x\é@ ¥n§OURl @d to the
det ector neans ang trans for gontrolli nﬂlﬁ ﬁﬁtransm ter

means, in respBFeISIEHMIR dEF@@FGr transgussions, of; ¥ SigRghse signal
is no | ongeg beoNewedantynidn estkniowledgnterit! respunde igmal cyclwaﬂy\g a next

mil i poi nt 11 nRABIiY ﬁ!& b, KL R rhese " Second,

operabl e for rpemodnmgraiefbemg iskowernathann the gfiast enratencl uding a
first tinme slot marker as the first identifier fromthe control neans and
encoding the first information signal conponents into the first signal. 20
6. The conmuni cation unit of claimb5 wherein the detector neans conprises

an input register c Ied th ti poi | ink, and a detegcto led to
the input regi S er ﬁé\o@l 029% Nﬁwrémoﬁhedé%mqqsags eﬂgedp
absence Ofl0he(bP&BOHﬁeuﬁbﬂm&hdnnréi;fons'éplsigﬂaiglaidi‘rs dchuconiprises, an ldl e
data signal to,t g}rgtrol ’eans In { E%%s he d%]; ect egt absence
of the responsge ?rgf‘n ansgit n&@d@?ﬁ pg}q SR ﬁg ansmifting a

further signal including the first identifier and an

acknowledgment of the information response signal, (ii)

detecting a further response signal, and (iii) detecting when.the

15 further response signal is no longer being transmitted, and then
transmitting the next signal.

7. A communication unit capable of serving as a master to
other communication units on a multipoint link, comprising:

20 (a) transmitter means coupled to the multipoint link,
for transmitting .a first signal including a first identifier
associated with a first slave communication unit on the
mulupomt link;

(b) detector means coupled to the multipoint link, for
25 detecting that a response signal to the first signal is being '
transmitted on the multipoint link -and, when the response
signal is _detectéd. detecting that the response signal is no longer
being transmitted; and

(¢) control means operatively coupled to the detector

30 means and transmitter means, for controlling the transmitter
means, in response to the detector means detecting that the -
response signal is no longer being transmitted, to transmit a

‘next signal including a next identifier associated with another

slave communication unit on the multipoint link.
]



7. The cormuni cation unit of claim5 wherein the control neans is further

oper abl e f Illng t he transmtter nmeans to transmt CWM%P'[
| east a pOfthﬂ 0 ﬁﬁeeﬁi ﬁﬁﬁi wherein the portion includes the

first signal and each o] signal s includes a uni que

communi cation 5 uni t respo p ng to a respective uni que
communi cation unit, at a first periodic rat and, in response to a

pr edet er mi ned nunber of transm ssi ons of the first signal followed by an
acknow edgnent 8; espTihee congnahication wnlit cof Iclaimafls whereire ther detedtopal at

Firet per| oa ciehis” chmarides? SR nRF leBiutr| AbFplid 18, T RiptipBit 1
control neans ligky wand e degectan| eoupledc tot thel linpyt tiegistenand tcantrokans to
transmt cycli f@édﬁg S)?EPalﬂE %F%@&lﬂgrbf%n%f: PG| %'b@b'gcé’fofo gal s,

wher ei n eac comruni cat | I'ts correspon he uni que
communi cati on IRSPONBE Signah:im jthes lllﬂ‘“t Hﬁgkﬁ&for?dlqod?‘%tpﬁﬁ-lng an| idlesdatae

second peri odi §lgrxﬁﬂeto ahe tentroRnaehhs Cﬁﬁ'ré@péﬂse got e datettddoabsbntee
group of signal wherel n each of %he uni com*rua I cat.l nqtf.nlts
t

correspondi ng £b Qpse Sishaln ﬁwfqlas PETIQMs of \ HMed i n

third portion are not currently connunlcatlng on the multipoint link, at a
third periodic rate which is slower than the second 20 periodic rate.

10 9. The communication unit of claim 7 wherein the
transmitter means comprises an encoder operable for receiving
first information signal components including a first time slot
marker as the first identifier from the control means and

~ encoding the first information signal components into the first
15 signal.

10. The communication unit of claim 7 wherein the control
means is further operable for controlling the transmitter means
to transmit cyclically at least a portion of a group of signals,

20 wherein the portion includes the first signal and each of the
group of signals includes a unique communication unit identifier
corresponding to a respective unique communication unit, at a
first periodic rate, and, in response to a predetermined number
of transmissions of the first signal followed by an

25 acknowledgment response signal, to cyclically transmit the first

. signal at a second periodic rate, the second periodic rate being
slower ‘than the first periodic rate, and wherein each of the
unique communication units corresponding to the unique
communication unit identifiers of the second portion is idle, at

30 the second periodic rate, and to transmit cyclically a third
portion of the group of signals, wherein each of the unique
communication units corresponding to the unique
communication unit identifiers included in third portion are not
currently communicating on the multipoint link, at a third

35 periodic rate which is slower than the second periodic rate.
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