WO 99/

‘63690

PCT/ US99/ 06169 SYSTEM DEVI CE, AND METHOD FCRfiﬂﬁx

IN A
Backgr

- COVMUNI CAT| ON NETWORK 5
ound PAT Fi el d WRG NESEGIRR OB, ORCANIZATION  The

P (et s i d e

regi st

+
\“ARBERTRRIEAVEC Ny GII i"nGr'\r"bGi’ N LU

Di scud
an ing
I ntern

Sf1Dtershtiomd Paymp Glassification © : | 119 Entpemptional PiflieationNumber: age, IR 99/63690
" CADAIGUIG EOALALIA YRGB | A1 QiDL GalieGHheddal MIRE Ko bRBl.R50 b %)
0 %as-l—n-g———-

et _access and other on-line sdrvi [__an ever-jinck

nunber
net wor
denané
| ar ger
t he

t echnd
the fd

I?g; l'g%gm ogaci cations consUNBLSy o lokdo s Sdghmted RatesC RUTRM) i all 2584, B, Ba, BR,

ol ogl es are evolving tq nmeetey;OAroENEN, &0(CZ, DE, DKfEE ES; F1, GB, GD,

322) Topeoetiohd! Ehthg Date: New NOMawD 1998 (189399 ei ng 2P 11;,%@%%& . KG, K,
nunber of end users, and protocol § are e .ﬁﬂ?ﬁﬁp&d} xUl 907 S8, SG.
a0y Aibgdalandwi dt h of these networKs ef fsi,cKesit T5yT™, TR, TT, UA, UG, UZ, @4

U, ZW,
| 'ogy 09k&I342has bewayi9erP058Hpl oyl land peieat gty G : ’%?SL? UG,
Sy

reseeable future is the shared nedijumc ol

medi UM AP AgRiaME RbTERDLA NONUEATS] 803 Akdquid]i Ch  FRSGBIEEREIECKT/ AL MCCISIL PTISE), OAPI patent
channel Road, Schambigalld@l9%c®8nnel ) i s sharled bww Ch M, S8+ R, §e MLt N B,

uncoor

one an
i : i _ | Published
i ncludes a nunber of secondar sfat]ons

qj{zﬂﬁegﬂ%Pm t,mpgm%ﬁgnpg@gfﬂﬂm’gwfere *users may interfere with

ot heroz7s kus).s?sfar ed medi um commyni cati on network typically

(74) Agents: WOOD, J., Ray et al.; Motorola Inc.,, With international search report.
Dept., 1303 East Algonquin Road, Schaumburg,

IL 60196 (US).

(54) Title: SYSTEM, DEVICE, AND METHOD FOR REGISTRATION IN A COMMUNICATION NETWORK

108
EXTERNAL
HETWORK .
100
(
07
e .
STATION } _I/IL
oz 106 104

DNDARY SECONDARY
%Rmm . STATION

y 0, A 110y

(57) Abstract

A system (100), device, and method for registration in a communication network informs a secondary station (104) of an acceptable
altemate channel when a selected channel is unacceptable. Specifically, upon receiving an initial registration request message, a primary
station (102) determines an alternate shared channel that is acceptable, and rejects the registration request by sending a registration response
message indicating the altemate shared channel. Upon receiving the registration responsc message indicating the altemate shared channel,
the secondary station switches immediately to the alternate shared channel and completes the registration on the alternate shared channel
by transmitting another registration request message that is accepted by the primary station in due course.




25 that transmt on the shared channel, and a single primary station

situated at a common receiving end of the shared channel for receiving
t he secondary 0 92/63690 transmi ssions. Since conmuni cat i orPGTEISYHPGLE?
typically have a Iimted nunber of comuni cati on channels, the shared
medi um conmmuni cati on network all ows many users to gain access to the
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sel ected 0 shared channel, and the primary station subsequently
accepti ng} the registratjon request. It is desirable for the
regi strati on Zar ocddiscussionof Related At as quickly as possible. 5

Al though the seconesdaysinformatibmagsothenyisain ibmdsing wedd fop high-spued
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for an ever-increasing number of communications consumers. To that end,

15 ecommunications networks and technologies are evolving to meet current and
future demands. Specifically, new networks are being deployed which reach a
larger number of end users, and protocols are being developed to utilize the
added bandwidth of these networks efficiently. _ ,

One technology that has been widely employed and will remain important i

20 in the foreseeable future is the shared medium communication network. A shared
medium communication network is one in which a single communications channel
(the shared channel) is shared by a number of users such that uncoordinated
transmissions from different users may interfere with one another. The shared
medium communication network typically includes a number of secondary stations

25 that transmit on the shared channel, and a single primary station situated at a
common receiving end of the shared channel for receiving the secondary station
transmissions. Since communication networks typically have a limited number of
communication channels, the shared medium communication network allows
many users to gain access to the network over a single communication channel,

30 thereby allowing the remaining communication channels to be used for other
purposes. ' '

When a secondary station connects to the shared medium communication

35 network or otherwise attempts to establish a connection in the shared medium
communication network, the primary station must identify and register the
. secondary station. Registration typically involves the secondary station selecting -
a shared channel from among a plurality of channels and transmitting a
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moves the secondary station to the alternate shared channel by means of an

20 additional exchange of messages. If the primary station rejects the registration
request, then the secondary station repeats the process of finding another shared
channel and transmitting a registration request message until the primary statlon
accepts a registration request. In either case, the registration process is
unnecessarily complicated and overly time consuming.

25 Thus, an improved registration process that is both simplified and efficient
is needed.

Brief Description of the Drawing

In the Drawing,

30 FIG. 1 is a block diagram showing an exemplary shared medium
communication network in accordance with a preferred embodiment of the present
invention;

FIG. 2 is a block diagram showing an exemplary primary station in
accordance with a preferred embodiment of the present invention;

35 FIG. 3 is a block diagram showing an exemplary secondary station in
accordance with a preferred embodiment of the present invention;



accordance with a preferred enbodi nent of the present invention;
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FIG. 8 is a block diagram showing the format of an exemplary registration
15 response message in accordance with a first aternative embodiment of the
present invention;
~ FIG. 8 is a block diagram showing the format of an exemplary registration
response message in accordance with a second alternative embod iment of the
present invention; and _
20 ' FIG. 10 is a logic flow diagram showing exemplary secondary station logic
in accordance with a preferred embodiment of the present invention.

Detailed Description
25
As discussed above, an improved registration process that is both
simplified and efficient is needed. The present invention provides such an
improved registration process by informing the secondary station of an acceptable
alternate shared channel when the selected shared channe! is unacceptable.

30 This allows the secondary station to switch directly to the acceptabie alternate
shared channel without having to repeat the registration process on muitiple
shared channels.

~ Specifically, upon receiving the initial registration request message on the
unacceptable selected shared channel, the primary station determines an

35 alternate shared channel that is acceptable, and rejects the registration request by
sending a registration response message indicating the alternate shared channel.
Upon receiving the registration response message indicating the alternate shared
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primary advantages of the present invention are described herein with reference fo a
' various exemplary embodiments.
. FIG. 1 shows a shared medium communication network 100 in accordance
15 with a preferred embodiment of the present invention. The shared medium
communication network 100 allows a number of end users 110, through 110, to
access a remote external network 108 such as the Internet. The shared medium
communication network 100 acts as a conduit for transporting information
between the end users 110 and the external network 108.
20 .~ The shared medium communication network 100 includes a primary station
102 that is coupled fo the external network 108. The primary station 102 is in
communication with a plurality of secondary stations 104, through 104,
(collectively referred to as “secondary stations 104" and individually as a
“secondary station 104") by means of channels 106 and 107. Channel 106
25 carries information in a “downstream” direction from the primary station 102 to the
secondary stations 104, and is hereinafter referred to as “downstream channel
106.” Channel 107 carries information in an “upstream” direction from the
secondary stations 104 to the primary station 102, and is hereinafter referred to as
“upstream channel 107." Each end user 110 interfaces to the shared medium
30 communication network 100 by means of a secondary station 104.
in a preferred embodiment, the shared medium communication network
100 is a data-over-cable (DOC) communication system wherein the downstream
channel 106 and the upstream channel 107 are separate channels carried over a
shared physical medium. in the preferred embodiment, the shared physical
35 mediumis a hybrid fiber-optic and coaxial cable (HFC) network. The downstream
channel 108 is one of a plurality of downstream channels carried over the HFC
network. The upstream channel 107 is one of a plurality of upstream channels
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o s SecopcarPER PO RO sl (AN gl St
shared el urdithongh tne partisHlas fequency band '_TW agy from:systen &9 systsme apgix)
conmmuni cat i onofgrstamtngaapandeht) eThupstteamm channels are classified as shared
channels, since only one secondary station 104 can successfully transmit on a
particular upstream channel at any given time, and therefore the upstream
channels must be shared among the plurality of secondary stations 104. If more
25 than one of the secondary stations 104 simultaneously transmit on a particular
upstream channel, such as the upstream channel 107, there is a collision that
corrupts the information from all of the simuitaneously transmitting secondary
stations 104. _
in order to allow multiple secondary stations 104 to share a particular
30 upstream channel, such as the upstream channel 107, the primary station 102
and the secondary station 104 participate in a medium access control (MAC) |
protocol. The MAC protocol provides a set of rules and procedures for
coordinating access by the secondary station 104 to the shared upstream channel
107. Each secondary station 104 participates in the MAC protocol on behalf of its
35 . end users. For convenience, each participant in the MAC protocol is referred to
as a “MAC User.”
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: FIG. 2 is a block diagram showing an exemplary primary station 102 in
.accordance with a preferred embodiment of the present invention. In the
preferred embodiment, the primary station 102 includes a number of functional
modules implemented on individual cards that fit within a common chassis. In

20 order to enable communication within the shared medium communication network
100, the primary station 102 requires at least a minimum set of functional
modules. Specifically, the minimum set of functional modules comprises an
Adapter Module 210, a MAC Module 220, a Transmitter Module 240, and a
Receiver Module 230. In the preferred embodiment, the minimum set of

25 - functional modules allows the primary station 102 to support a single downstream
channel and up to eight upstream channels. For the sake of convenience and
simplicity, the exemplary embodiments described below refer to the single
upstream channel 107, although it will be apparent to a skilled artisan that muitiple
upstream channels are supportable in a similar manner.

30 - The Adapter Module 210 controls the flow of data and control messages
between the primary station 102 and the secondary stations 104. The Adapter
Module 210 includes Control Logic 218 that is coupled to a Memory 212. The
Control Logic 218 includes, among other things, logic for processing data and
control (e.g., registration request) messages received from the secondary stations

35 104, and logic for generating data and control (e.g., registration response)
messages for transmission to the secondary stations 104. The Memory 212 is
divided into a Dedicated Memory 216 that is used only by the Control Logic 218,



In the shared medi um communi cati on network 100 of a preferred

enbodi nent, the upstream channels, including the upstream cha%r}ﬂ%% g are
typically sit Y¥R&H3¥W a frequency band between approxi mately PUAR 42
Mz, 20 although the particular frequency7band may vary fromsystemto
system and i and a Sharét ddemonyr2 14 thdtiseshaeed by TheeCaptollagic 28 andIMAG Legic

g;ﬁszh‘;gggs?agﬁyﬁéﬁnbed befdif) ToFeRohahliis el hﬁdl?&ﬂtrﬁgg‘%aéﬁgés station 104
gi ven tinme, and thi i?ﬂ"@"’m%g 3§§raé‘§m:‘ MA iﬁﬂﬁ‘g@‘é ?Pgsé]ag?\a@&%%?}ng
the, plurali tynestagwusndgrtmeetrmgusmmtureﬂ(ncitfshnwn&lreme Shared dMemory 214
e o3 Al and BnfoI T, E@ua{.an Péme%é?@sﬁﬁééwwfﬁh the

t t .a col |
D i e ok srod s Bk Lo 24 e e
transmitting siecShaedyMemory 2241t Consoll(84., registration respdnsepm#ssages al | ow

I tinpl |,
rsnljchI gset ﬁgcﬁ gﬁ%eam anne?ﬂt?‘%‘}'to%%?Eﬁa%bfme%O%gO' Ll"l’g’%tiand tﬂm@e
Secondary ot adFaTSTIbRUBUS i W Shared MemRd 1Ay BR8IB855a968 fof traRstaission fo

prot ocol . 10he thé'6edonatncstation 904 ars storedby te Cohiesl Logic 21®ired Dats Tfansmit

channel 0 Hitainie §.E§’e§‘3“8m§{i?§ tﬁ’ﬁ@’i’"@ﬂ@??ﬁ?es TS HPRRLARE"
protocol on b&ugue tgpbiain data andheonfei(e.g., regi raquest messagepa Ahe MAGNt

i n/ the MAC pr @bgic@24i honitdrs thie MAG TransmitQueld/ A obiair control (e.g., reglstratldIO
99/ 63690

: ospones) mespessy. s mpier e B el Qe o G e 00106
pr ot ocol 15 messages.
The MAC Module 220 implements MAC functions within the primary station
102. The MAC Module 220 includes MAC Logic 224 that is coupled to a Local
Memory 222 and to the Shared Memory 214 by means of intetface 250. The
MAC Logic 224 monitors the MAC Transmit Queue and the Data Transmit Queue
20 inthe Shared Memory 214. The MAC Logic 224 transmits any queued data and
control (e.g., registration response) messages to Encoder/Modulator 241 of
Transmitter Module 240 by means of interface 253. The MAC Logic 224 also
processes data and control messages received from the Receiver Module 230 by
means of interface 255. The MAC Logic 224 stores the received data and control
25 messages in the Receive Queue in the Shared Memory 214 by means of interface
250.

The Transmitter Module 240 provides an interface to the downstream
channel 106 for transmitting data and control (e.g., registration response)
messages to the secondary stations 104. The Transmitter Module 240 includes a

30 Transmitter Front End 242 that is operably coupled to the downstream channel
106 and an Encoder/Modulator 241. The Encoder/Modulator 241 includes logic
for processing data and control (e.g., registration response) messages received

~ from the MAC Logic 224 by means of interface 253. More specifically, the
Encoder/Modulator 241 includes encoding logic for encoding the data and control

35 (e.g., registration response) messages according to a predetermlned set of
encoding parameters, and modulatmg logic for moduiatmg the encoded data and
control (e.g., registration response) messages according to a predetermined
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messages -demodulating the modulated signals according to a predetermined modulation
mode, and decoding logic for decoding the demodulated signals according to a
predetermined set of decoding parameters to recover data and control (e.g.,
registration request) messages from the secondary station 104. Both the
25  Receiver Front End 232 and the Demodulator/Decoder 231 include adjustable
parameters, including upstream channel center frequency for the Receiver Front
End 232, and modulation mode, modulation symbol rate, modulation preamble
sequence, and decoding parameters for the Demodulator/Decoder 231.
in the preferred embodiment, the primary station 102 includes a
30 configuration interface 254 through which the adjustable parameters on both the
Receiver Module 230 and the Transmitter Module 240 are configured. The
configuration interface 254 operably couples the MAC Logic 224 to the
Demodulator/Decoder 231, the Receiver Front End 232, the Encoder/Modulator
241, and the Transmitter Front End 242. The configuration interface 254 is
35 preferably a Serial Peripheral Interface (SPI) bus as is known in the art.
FIG. 3 is a block diagram showing an exemplary secondary station 104 in
accordance with a preferred embodiment of the present invention. The secondary
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to obtain datigegins in step 402, and proceeds to select an upstream channel, in step 404.

After completing a ranging process on the selected upstream channel in

accordance with the MAC protocol, the logic transmits an initial registration

request message to the primary station 102 on the selected upstream channel, in

20 step 406. Assuming the selected upstream channel is unacceptable to the
primary station 102, the logic receives a registration response message from the
primary station 102 rejecting the initial registration request and identifying an
alternate upstream channel, in step 408. Upon receiving such a registration
response message, the logic switches to the alternate upstream channel in step

25 410, and after completing the ranging process on the alternate upstream channel,
transmits a second registration request message to the primary station 102 on the
alternate upstream channel in step 412. The logic receives a registration
response message from the primary station 102 accepting the second registration
request, in step 414. The logic terminates in step 499.

30 FIG. § is a logic flow diagram showing exemplary primary.station logic in
accordance with a preferred embodiment of the present invention. The logic
begins in step 502, and upon receiving an initial registration request message
from the secondary station 104 on a selected upstream channel in step 504,
proceeds to determine whether the selected upstream channel is acceptable or

35  unacceptable, in step 506. If the selected upstream channel is acceptable
(ACCEPTABLE in step 508), then the logic transmits a registration response
message to the secondary station 104 accepting the initial registration request on
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Message Header 602, a Service Identifier (SID) 604, a Response 606, and a
number of Information Eiements (IEs) 608. The Response 606 indicates whether
the registration request was accepted or rejected, and if rejected, whether the
. rejection was due to an authentication failure or a class-of-service failure. The IEs
20 608 carry additional information from the primary station 102 to the secondary
~ station 104. Each IE includes a single-octef Type field uniquely identifying the
type of information carried in the IE, a single-octet Length field indicating the
number of octets in the IE (excluding the Type and Length fields), and a Value
field for carrying up to 254 octets of data. In the MCNS Protocol Specification, the
25 |Es are referred to as “TLV Encoded information.” -

The MCNS Protocol Specification defines a number of IEs that can be
included in the registration response message. Specifically, the registration
response message can include a Modem Capabilities IE, a Service Class Data IE,
a Service Not Available IE, and a Vendor-Specific Data IE. The information

30 carried by the Modem Capabilities, Service Class Data, and Service Not Available
IEs is specified in the MCNS Protocol Specification. Information carried by the
Vendor-Specific Data IE is not specified in the MCNS Protocol Specification, and
is available for each vendor to define independently.

in a preferred embodiment, the alternate upstream channel identifier is

35 carried in a Vendor-Specific Data IE included in the registration response
message. As shown in FIG. 7A, an exemplary registration response message
700 in accordance with the preferred embodiment of the present invention
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rate nodul at | e ahgrggfﬁ)pgstream channel identifier. -For this first alternative embodlment to
be practicable within the MCNS protocol framework, the MCNS Protocol
Specification must be modified to redefine the Service Not Available IE (or
another IE) for carrying the alternate upstream channel identifier.
25 In a second alternative embodiment, the alternate upstream channel
identifier is carried in an IE other than one of the IEs presently inciuded in the
registration response message. Specifically, the registration response message is
redefined to include another IE, such as an Upstream Channel ID IE as defined in
the MCNS Protocol Specification or a new IE defined specifically for carrying the
30 alternate upstream channel identifier. As shown in FIG. 9, an exemplary
registration response message 900 in accordance with the second alternative
embodiment of the present invention includes standard MAC Management
Message' Header 602, SID 604, Response 606 indicating a class of service
failure, Modem Capabilities IE 702, and Service Not Available IE 704. The
35 registration response message 900 also includes an IE 902, such as an Upstream
Channel ID |E as defined in the MCNS Protocol Specification or a new IE defined
specifically for carrying the alternate upstream channel identifier, that includes the
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CogistratLon FARTROFDSaGEUEkE st e camell ool i el
Message Pldcetegistration reguast fﬂ%éé&%t% M’H“Wét%t!ﬂﬁ't 1Q4 on 3?%5‘?'9"*9" upstream
regi stration tlesnmed de stepet008g Assuering thedsélected upstreamrohannel istunaccemiabley
means to the primary station 102, the logic may receive a registration response message
from the primary station 102 rejecting the initial registration request, in step 1008.
Upon receiving such a registration response message, the logic determines
20 whether the registration response message includes an aiternate upstream
channel identifier, in step 1010. If the registration response message includes an
alternate upstream channel identifier (YES in step 1012), then the logic switches
- to the alternate upstream channel in step 1014, and after completing the ranging
process on the alternate upstream channel, transmits a second registration
25 request message to the primary station 102 on the alternate upstream channel in
step 1018. If the registration response message does not include an alternate
upstream channel identifier (NO in step 1012), then the logic selects an alternate
upstream channel in step 1016, and after completing the ranging process on the
selected alternate upstream channel, transmits a second registration request
30 message to the primary station 102 on the selected alternate upstream channel in
step 1018. The logic terminates in step 1099.

All logic described herein can be embodied using discrete components,
integrated circuitry, programmable logic used in conjunction with a programmable
logic device such as a Field Programmable Gate Array (FPGA) or microprocessor,

35 orany other means including any combination thereof. Programmable logic can
be fixed temporarily or permanently in a tangible medium such as a read-only
memory chip, a computer memory, a disk, or other storage medium.



of 'Recei ver 306, which is operably coupled to receive data and control
(e.qg., regi stration response) nessages on the downstream char;r})el 106.
FIG 4 is a |o¥Q®B®l di agram showi ng exenpl ary secondary st BETH®%YPc in
15- accordance with a preferred enbodi nentl®df the present invention. The

| ogi c. bérogrammaisie dqpici 64 also defixeddn dscaroputel data signzl;mﬂb?e?: m;*annel :
in step 404. cariar Wiie? ' | 1BgicRb HePRansittbdDvarhf HteHace
upst regm chanr?gr"elrn ,éll&@@@%@%ﬁ@gﬂﬁ?ﬁ%lﬁgt {:N/AC pz\jt oc&g%, li[’fE; Fo%ﬂp
transmits an SHFR AR@ Gampuler bis o pommunication, pe s SUGHCH ERPRATEN R 7
station 102 olntehdedstal fall within the tsceperot therpresent invéttionst ep 406. Assuning t he

sel ected ugstream §HGENRL preseP AVERIIRED figed Vifboeusferrgﬂéﬂglﬁgﬂs ﬁ{cﬂfggrﬁ]{ﬂbﬁg

)p\'és' M
he | ogi [ . tration res onég_ ) . pri
Station 102 BOLUTSRtG, N6 Perordary StaiPn § P4 inciing seeendan atatienesieyi0R N

al t er nat e upst100a the iprintary station 102 inclGding (priomary station logicBOU) tive siegedt r ait inon
SS . - o

Cep 25" o, M EBmEEatth dhiek idb nbfudiid & pAfiary Ytoh 112 SRAi1geet

upst r eam chanQBe secondary siation;104 in aseerdance withdhe present inventien, antdssage t o

the primang stregistratiohd@sponseressagesF00¢ 800 2nd!960 irfohuidi mwelit%rhaté} ﬁgr 312-

The | ogic recej | St | response nessage fromthe pr

st gt [ 8% 102 ag@ég?al'ﬁé:h?ﬁgés'ae%ﬁgﬂregi stration request, in step 414.

The | ogi ¢ terni nat BsaGaerdance withothe pgesent inventipg, the sesopdarycstation 304 ¢andeam
showi ng exenplembodied awa ynethed, id@nicbperbmpilller readabié ARIdiaACEr c_mttafsti@a@r gf er ;ﬁ;’
nmbodi t of : | Wo]al s in,.step.

Cpon r ecel yi ngnagiy 178 SBEohdufy BaB. 10415 sefid B yostreBiFirkihne], ineRCa frs
secondar y 13t af¢gistration request message gnithe selegtad-upsirram charnelprepeive a first

proceeds to dedgistration rebpériserméssageabjecting! tl'lwﬁlfst mtfé‘tmn'éhgé& aggalc ePtS abl e
acceptable. - Heihng. s afipBlte tareain, Highrief, Sitcite RS B GARE BRI, °
registration chamnghsand transmiba sagend reaistation reawestynessagean thealtematet i ng
the initial repsteamchamnelequest on _ ‘

20 In accordance with the present invention, the primary station 102 can be
embodied as a method, device, computer readable medium, or data signal
enabling the primary station 102 to receive a first registration request message on
a selected upstream channel, determine that the selected upstream channel is
unacceptable according to predetermined criteria, determine an alternate

25  upstream channel, transmit a first registration response message rejecting the first
registration request and identifying the alternate upstream channel; receive a
second registration request message on the alternate upstream channel, and
transmit a second registration response message accepting the second
registration request on the alternate upstream channel.

30 ' In accordance with the present invention, the shared medium
communication network 100 can be embodied as a method or system including a
primary station in communication with at least one secondary station for selecting,
by the secondary station, an upstream channel: transmitting, by the secondary
station to the primary station, a first registration request message on the selected

35  upstream channel; receiving, by the primary station, the first registration request

“message on the selected upstream channel; determining, by the primary station,
that the selected upstream channel is unacceptable according to predetermined
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20 element, or any other existing or new information element included in the

registration response message. _

The present invention may be embodied in other specific forms without
departing from the essence or essential characteristics. The described
embodiments are to be considered in all respects only as illustrative and not

25  restrictive.
| claim:
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response nessage can include a Modem Capabisities IE, a Service Cass Data
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t he al terngtecﬂﬁ 9?|Eam channel identifier is 35 carried in a
Vendor - Speci fi ¢ Dateceiving a firsi degistratiarhrespogse message rejectingthe first nessage.

As shown in Fhéyistfftiondeg eéﬁ@maaanﬁfﬁabwﬂérﬁa MipSRRRRFCRERTERIC 700 in
accordance with the Ech f e{ & ?tnb cl of g[ esent | nvent| on
VO 99/ 63690 ing to the al maeups reamchann and

PCT/ US99/ 06169 transmitting a second registration request message on the&iternate
i ncl udes gpandpsfedhiehihnaigement Message Header 602, SID 604, Response
606 i'ndicating a class of service failure, Mddem Capabilities |IE 702, and

Servi ce Not Available | E 704. The registration response nessage 700
al so includes a Vendor - Specific Data | E 706, such as the exenplary
Vendor - Specific Data IE 5 shown in FIG 7B, which includes the alternate
upstream channel identifier. The preferred enbodi nent is practicable
wi thin the existing MCNS protocol franmework wi t hout requiring any
changes to-the MCNS Protocol Specification. Furthernore, t he

preferred enbodi nent -is practicable by a single vendor to the exclusion of

R
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ot her véndoré so the inproved registration process in accordance vvith t he
10 preferred enbodl rrent differentiates the vendor's products %_p,gb {gg of

t he ot her WO 281 . In a first alternative e

al ternate upstream channel identifier 16is carried in one of the IEs
presently incl @led AldeVbecoEmhshgati on response nmessage.

Speci fically, one °§elé ﬁ?co pefaBlyPGouplt 19eldct an\Ristrda cridtridl frbm érﬁoﬁé

redefined to |ncI ude ern&teq??l stream channel identifier. As shown in
FI G g, aplug HP% &% 0on response nessage 800 in accordance
with the first firstiransmitiing Jogie operabiyccaupldd toltransmita fitstiregistnatiom

i ncl udes standphebAnessage orMhBaR pairsEn Bhdfger 602, SI D 604,
Response 606 |n cat |l n 6? ?ass @ﬁﬁéﬂ ce fajlure, and Modem
S P oe | B Sreaplnd teajs Spp iy opyplac G ocSive = bt ealsuaian Tasheee

i ncl udes a nodiviessageSrajedting thefirstwegistrition rédiedd and identifying anadternate  t he
al ternate upsty Eﬁf@aﬁ}f‘ el dentifier. For this first alternative

enbodi nent to 6‘Ctl cabl W|th| n iﬂk;%wl\/%gg rotocol franmework, the
MCNS Pr ot ocol s"ﬂf?@g'lgf PGPSR Q‘P“Fﬁ%d it the altemnate ypsireamser vi ce
Not Avai |l abd e thannel; and another 1E) for carrying the alternate upstream

channel i denti 11 e -ogtfing ransmithhdioRR a4l CBLABY 1Y faRed S5ftng rblifiration

alternate upstream scarrle in an
one of the | Es"efuestynessagern healtemate yastream changlst r ati on response
nmessage. ‘Specificall y, the registration response nessage is redefi ned

to include anogher + %Hggu Channel ID IE as defined in
t he MCNS Py ot o%:'ol S ecl o Clalft’2 thﬁ defined specifically for

on or
carrying the 30 al E?'I‘Fol %Q?W%%PEMF aaRslkifier. As shown in FIG 9,
an exenpl ary rragans foatransmittirgpa fisst registestipn réqlestmessagectsmthe sslédted he
second al ternay rﬁ.;gaodl ment of the present invention includes
standard MAC l\/a%éégeearrrne%?a age Header 602 SID 604, Response 606
indicating a class raga%fowq&gwmg a rsa.fwﬁ@ﬂqw&ﬁmmssmq @jentg'ﬂb? firsknd
Servi ce Not Avesgisiation réguestiand identfyingramalternatei upstreaspcieameltessage 900

al so incl s an | %mg], | E as defined
in the I\/CIL\%ﬁPr ot ocﬁgﬁgﬁggtl Of]bf‘t(l;\ru sg;e m Hﬁé’ ahy ecifically

for carrying the alMg? Spng A 5?!%99' ‘e quyrest mﬁagﬁef‘ﬁ%s t he

alternate upstream channel

—_
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PCT/ US99/ 06169 12
al ternat e upst veane/e3a¢nnel identifier. For this second alterndRdIViSs99/06169
enbodi nent to be practicable within thg MCNS protocol framework, the

MONS Pr ot ocol 4 Egéfaaﬂéaﬂpfmﬁ%a%ﬁmﬁgi bgbid ﬂméo‘?tﬂﬁfHaQﬁ\g[%’lﬁbod:ed .

regi strati on response necessar
| E for carryi nﬁ‘ef?fﬁ aaﬁ?’@?‘ﬁﬁ?@ﬂﬁ?'@rﬁ!&ﬂa'@ford'ﬁﬂﬁﬁaé'lngl"i‘jﬁ?l‘f‘? agy station ina
I n order to nacorhaiunidation wetwbrkotieaomputet seadable progean cgmprisingropnygiuien ons,

the secondary ﬁéa%hb@brﬁ én‘ﬂf&im@ﬁ‘o 3!38‘3 Sbrh g‘ﬁ e anﬂ'ﬂﬁe?s of:

registration re Se flessa e€s no nat'e
upstream channel oﬁi%tmeqﬁ ups frean S'H?'H" egi strat | on response message that
i ncludes an alter nau'msmﬁhgeaacﬁrsﬂféglmneéquebmﬁeésage omathe sefectéd upstream
accordingly. Rl "%8 is a logic flow diagram 1000 show ng exenpl ary
secondary st at | on 2 logic_in accordance with a preferred enbodi nent
of the present mve"ﬁPP'UH"Q afirst registratiopesronse messagrogiectingdhe first pr oceeds
to sel ect an ugsisteationcéquest and idertifying &ﬁ%enﬁtéapstreamlcﬁahhel the

rangin rgeess on ¢ logic transmts an

I ni '?l aIg ] Rfregl st réav{ﬂfc ﬂ-‘:dr@qhgg Hn%gésa Q:E'gh ?'r %ﬁ? station 102 on the
sel ect ed upstream ransrr@ﬁlagr?eq;ecmﬁ regi &%@Q% meissigge pa the pliemate
upst r eam channgpstreamicharamht abl e to the primary station 102, the logic
My receive a.registration response nessage fromthe primary station
102 reJ ecting the initial registration request, in step 1008. Upon

recei vi ng suchda r eti%apRARWE qf@ﬁﬂ@rﬁwhﬁ@%mwmn@termdab@pmmes 20
whet her t his r egpmpristist on response nessage includes an alternate upstream

channel identifier, duf Rt FiaalBB prbiran? Eod& Meins3bs Sdlebtitig N tpstrean 29°€

i ncl udes an
: channel;

computer readable program code means for transmitting a first registration
request message on the selected upstream channel;

20 -computer readable program code means for receiving a first registration
response message rejecting the first registration request and identifying an
alternate upstream channel;

computer readable program code means for switching to the alternate
upstream channel; and

25 computer readable program code means for transmitting a second
registration request message on the alternate upstream channel.

—_—
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alternate upstream channel identifier (YES in step 1012), then the |ogic
SwW t ches to the alternate upstream channel in step 1014, and ?{é{lg
conpl eti ng t-he WPRHS6 process on the alternate upst r earR AN
transmts a second registration 25 requesi8nessage to the primary station
102 on the al tgr natRdatasigren embodieddh aicarrier waws, syheréih®mbddiedin the data
registration r gj%,% ream
channel i dent |$§§$?€ﬁﬁgﬁﬁﬁ@?ﬁ< %2 bﬁ{ﬂ%%%@éh@c&gg cot%s gtnaﬂg}qt?@%nat e
upst r eam channe@mmynication "?’Hé’mﬁmﬁ?gc%?%‘g%s on
t he sel eCfe%daBlbtp%gmmansqm:oaaanabimbomputerstupeaforem the: stegs of:
registratio reqwséa}}é’b%ng%ﬁﬁ%@ﬂ&a%%&ﬁﬁelg” mary station 102 on the selected.

al ternat e upstream’chann q@} 018.. The | ogic ter ﬁ&gt es jn step
1099. Altransgniiting adicstregistiation avestmessagson i Aypaireamet e
.conponent s, charingl;egrated circuitry, progranmable |ogic used in

conj unction with a Ag{;eg%g%rsg.smml fé@psng'@mésgagg?éjeemﬁm@ﬁ

Programmabl e Gate 0Cesso nmeans -

i ncl udi ng any tegistation requesh@mcta@en ifwe@*‘a%liﬂm e@"bﬁb?"ne be fixed
tenporarilypor per rgwiRhingito itiie ﬂltérﬁmldiisﬂ'eéﬁdd:haﬁmdhdas a read-only

V”%”gg%ggbg a compl RimittRE % sbcofid fgg?éirat‘ah rBh &L rﬁégaﬁgeonnﬁg'éﬂnate

PCT/ US99/ 06169upstream channel. ' 13
Programmabl e | ogic can also be fixed in a conputer data signal enbodied in

over an interi koo e 8t $dfof dbin AHERINRIR EomBilel rosatls iR | o7
Al | such eh%od%h'ﬂ%sar e intended to fall within the scope of the
present invention. computer readdble progriat qodeInsans forseldcting aprgpstream vari ous
enbodi nents i “Eﬂéh%[}% but
computer readable program code means for transmitting a first registration
request message on the selected upstream channel;

20 computer readable program code means for receiving a first registration
response message rejecting the first registration request and identifying an
alternate upstream channel;

computer readable program code means for switching to the altemate
upstream channel; and

25 '~ computer readable program code means for transmitting a second
registration request méssage on the alternate upstream channel.

N
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not limted to, the secondary station 104 including secondary station |ogic

400 and 1000, the primary station 102 including primary station |ogic
500, the shar ewo 99/63690 medi um conmuni cati on network 100 i ncl udPERfUSIBELSHar y
station 102 and at | east one secondaly station 104 in accordance with

the present inyentigmetrigiior Fodi€téting A2etomddry ARt ERcoMBOAICAHOh néfNbrkand
900 i ncl udi ng ,t he t ream channel identifier.
[

ﬁt)fgrnate. th {éﬁso

I n accordance campasing the,$€RB % the secondary station 104 can be
enbodi ed as a net hoegeiving iadirst registration requestmessageipn @ salected vaskeanal
enabling the sgeAREdRrYy station 104 to select an upstream channel, transmt

ocel ve a firer . dddinid Bt SEREAN R TRRBCRRE B R PRS-

regi stration rtoquedsatenmited criteriatient i f yi ng an al ternate upstream channel,

switch to the alt erqapdrminiRg an%i@mate upSiéaithanags transmt a second

regi strati on request nes aaerﬂc;sr}l t he al.t ernate upst r.e&‘m c&agnetl . 20

| n accor dance vvith%"@@ afirst rroisha '%fesPHBs?)mefﬁ?ge&]ﬁ &% an be
enbodi ed as a registration reriestand ineptifying the aitaliiate wpsiream obvandek a si gnal
enabl i ng tfge Pri Malifoeitinl e dbcbid redistratidh itRudstheddadersi fel dltdrfite et
nmessage on a se?e t upstream channel’, determ™ne that the selected

upstream chanrfhannel; ang unaccept abl e according to predeternined criteria,
determi ne an al t er nmnsniiting apseicond negistrationl responsesmessagd aceepting ¢he secandon

response Messaggctalg rédlibel 5 tid alfdmate upst@ShPétiaRepn T equest and

identifying theTalternate upstream chann recelve a second
regi stration request nmessage on the alternate upstream channel, and
transmt a second registration response nessage accepting the second

regi stration request on the alternate upstream channel. 30 In
accordance with the present invention, the shared nedi um conmuni cati on
network 100 can be enbodied as a nethod or systemincluding a primary

station in communication with at | east one secondary station for selecting,
by the secondary station, an upstream channel; transmtting, by the
secondary station to the primary station, a first registration request

s o e st A




35 upstream channel; receiving, by the primary station, the first

regi stration request nmessage on the sel ected upstream ch .

determ ni ng, byY@P¥3¥Mi nary stati on, that the sel ected ug"g‘{(}ﬁ% 1op169
channel is unacceptabl e according to prede2@rm ned . WO 99/ 63690
PCT/ US99/ 06169, A device comprising: 14

criteria; determ nigag relavihg fogit bidrablydolipledto rabeité birdtreBistdiion fatlest
channel ; transm tti qggﬁ lets rga ri marné%stat lon to the secondary

station, a fires§aggidta st message rejecting the first
regi stration requedirstaietermiting iogjc operably coupled taldetermine thatdhe selectedannel ;

recei ving, v idifreaficHiAbls thitidiablbldebidiiy to fredé@ankiciriérie; esponse

nessage rejecting rst registration regdest  an . _ldeptifying the
al ternate upst reamssmg?t?’@\ﬂﬁlgc'ﬂgﬁdfpe@bwE@”E’?gg‘haﬁwea?? Bﬁ?r ge '
the al ternate upstieamachanhelfrarh amonge piurality of upstreane cbanmelsiary station to
t he pri mary %%ﬂ@%ﬁ@@%éﬁﬂ&%ﬁﬁ%ﬂﬂ%ﬁ@m ﬂﬁ?}gﬁtﬁﬁ t he

al ternate upstream recel vin e pringr, , the
second regi st rESPYIESTBBTRRIL relgcling: gﬁl’?@?‘%&?ggﬂfé'l B%a'ter]annel ;

and transnd t i alematy upsiveamichaniyel; station to the secondary station, a
second regi st 1 al | OgLERPARSRINPBIRUberably cBGFIBH 't Rébehlin SBEGHY rdcfdatibhat | on

request on the alternate ups accordance with

the present i riegHestaRessage ondhe alterpate upstraam ghannel; andpssage (700, 800,
900) for use in a Metdndeansmitiingl logibeiperably Syapleditd trehiinit Bosegondtregistration

includes an al }ggﬁggsfF%ngl F%@]@ﬁ'sécﬂﬁ&‘}éégéﬁt{drﬂ%ﬂhéétyémgmeaﬁte?ﬁﬁér nate

upst ream chann ereln t ernate upstream channel
i denti fierlds ypptreamehanfel, vendor - specific data information el enent, a
Modem Capabilities information elenent, a Service C ass Data

i nformation el ggrentphedievice of claim 9 comprising:
means for receiving a first registration request message on a selected
upstream channel; .
20 means for determining that the selected upstream channel is unacceptabie
according to predetermined criteria;
means for determining an alternate upstream channel;
means for transmitting a first registration response message rejecting the
first registration request and identifying the alternate upstream channel;
25 means for receiving a second registration request message on the
alternate upstream channel; and
means for transmitting a second registration response message accepting
the second registration request on the alternate upstream channel.
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Sérvice Not Available information el ement, an Upstream Channel |ID
information 20 el enent, or any other existing or new information el enent

i ncl uded in t h&V099%6363004i st ration response nessage. PCTRRE/1R s ent
i nvention may be enbodied in other specifi2lfornms w thout departing
from t he essendg. orAreappanatus comipeisingtaccomputes usdiiie ndediom fieading embodied

enbodi nents ar ' | rfStSl%@fétéri L¥%eSnd ihwe and
not 25 restr itﬁ?llte\ﬁ}'ne?%oﬁﬁﬂ@rqgéﬂlet Brg?gél rpn iy %‘%%7%3%@8{

PCT/ US99/ 0616Fommunication network, the computer readable program comprising compyter 5
met hod for regeatable pgogramdostruttioys ehablingra computartoperforhithe stepswafr k,

t he nmet hodcconpri si ; Qo ¢ ' SAM
channel ; > rg%r“gﬁ %ﬁ?ﬁ%ﬂ'g{é’a ’?clmr 's,etq”?%tg'?‘g ??%elegél b:%cﬁéeig# e@%‘{gsage on
the selected (H@PP8am 5 channel; receiving a first

regi stration resporgterminingtiat the sslécted upbtreamrchiannel is unagteptable adtofdifigiest

and identifyi qggg%%,@ﬁﬁé?&ﬁeu t ream channel ; sw.tching to the

al ternate upstr nel ; an transmtting a second
regi stration reque$etaipiniagan giemate upsteaam channel: upst ream channel .
10 transmitting a first registration response message rejecting the first

registration request and idenﬁfying the altemate upstream channel, _
receiving a second registration request message on the alternate upstream
channel; and :
transmitting a second registration response message accepting the second
15 registration request on the alternate upstream channel.

12.  The apparatus of claim 11 wherein the computer readable program
comprises: '

_ computer readable program code means for receiving a first registration

20 request message on a selected upstream channel;
computer readable program code means for determining that the selected
upstream channel is unacceptable according to predetermined criteria;
computer readable program code means for determining an alternate
upstream channel;

.25 computer readable program code means for transmitting a first registration
response message rejecting the first registration request and identifying the
alternate upstream channel;

. computer readable program code means for receiving a second registration
request message on the alternate upstream channel: and
30 computer readable program code means for transmitting a second
registration response message accepting the second registration request on the
alternate upstream channel.
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PCT/ US99/ 06169 A
devi ce conpr i WoP§/63690 sel ecting {ogic operably cous)P%ngs?%“égegl
an upstream channel from anong a plWality of upstream channels;

first transnit8ti né datasignahembedied invasasier wave; whevain embpdiestin thgyfAatar at i on
5 request nmeyRAGS ﬂbrﬁﬁlﬁeﬁ@aﬁﬁbl&% i for fegiBRANG la secondary station heei vi ng

Liﬁ'szgip?;f‘ﬁ'%é enenn RV o repd e Sl PR Pipeuter
alternate  readable progran finst lons enablmg a compuier W?@WMQB@W abl y

coupled t§ sw t chrdcgiviifa st ?édiﬁ?ébohﬁéﬁﬁ@s’t%é&agéw§élect%ﬂd1pstream
second transr‘ri_.ttl a9 | ogi ¢ operably coupled to transmt a second

regi stration T equest message on the alternate upstream channel.

3. The devi ce ofeterminingthattherselsoted upsiream channehisiugacosptahle aemrd@gan
upstream Chaﬂf‘ﬁlledetenmned cntena -means for transmitting a first registration
request nessage o

e. sel am channel ; nmeans
for receiving a f&?@f F‘é’tﬂ%‘f P%’PB&? 4@3’%@%@'%%61% rejecting the first
regi stratiDon r equtransraitting aiirst refgjstrafionresponsermessagegejesting theafinsk| ; 20

Teans for Swiddlidifan'rBabist didsrifify WRSARAAEIe RS crilihel

nmeans for transmttl ng a secon %?tratl on,reqguest- SSa {'I ?
al ternat e upstr ealf H&m@ﬁecon regl on request message on the a ema € upstream

channel; and
transmitting a second registration response message accepting the second
15 registration request on the aiternate upstream channel. ' '

14. The data signal of claim 13 wherein the computer readable program
comprises:

computer readable program code means for receiving a first reglstratlon

20 request message on a selected upstream channel;

computer readable program code means for determining that the selected
upstream channel is unacceptable according to predetermined criteria;

computer readable program code means for determining an alternate
upstream channel;

25 computer readable program code means for transmitting a first registration
response message rejecting the first registration request and identifying the
alternate upstream channel;

computer readable program code means for receiving a second registration
request message on the alternate upstream channel; and

30 computer readable program code means for transmitting a second

 registration response message accepting the second registration request on the
alternate upstream channel. '
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appar at us conp™&%3%°8 conput er usabl e nedi um havi ng enbodi edpcrmswfoﬁg?el n
a-conputer readable programfor registeringa secondary stat ionin a
comuni cat i on 18et wivrkethoddor ragisiering camphabicatipn dgvices do amonsmunjcatiomput er

readabl e pr Ogrrf%mybrﬁsih%%rﬂﬂﬁlcﬁfﬁﬁhé% RirfcRighy 8 rprﬁﬁhr?%iét%ﬂh%ﬁmﬁrﬁdf“&dhf

5 I t smttin rst
egi stration Mk ASeas 008 2EoBTA Wﬁ%%@r@ﬁ@&thﬂs’sma?ﬁmt S RRRRALI
receiving a first selgcting,dtyithe seesndary statiensagepstreamt chapnehe f i r st
registratign req“e &Hﬁtﬁg’%‘; é%é@&cﬂd?%éﬁtﬁh%gﬁe PR~y 8(@H6R2EARkY

switching fo the alfernate upstreamc 'transmttlnga

second regi st F%S'FW'Q%'Z?BB?? %%aageorbwemiecéﬁgypﬁt&?@“ channglyst r eam channel .

5. The appar at us redeivihg,iby the\pnienaty sidtibe, therfirst registration béquest pwssayd on

conpri ses: 'P%B abI e program code neans for selecting
an upstream theseiﬁcted Hheéharnﬁgp onput er readabl e prog_r am code neans

for transnitting adelaminingdyshe primasy statlonr@@@, pamrhasapbist ed
upstream dbanmumacceplable accordlﬁgﬁlwéeeteminﬂdlﬁmeﬁa ogr am code means for

i Vi ' first

Fegi stration Léébeé?%a‘ ﬁ%ebﬁﬂh?y. primgry §208A"aERE 7T LBiED WabtShnne:

conput er readabl e PRBEPiRlAG bydh ?rﬂﬁﬁ'!?f)‘ statign;te &hﬁ wqwam&mnea fiest e
registration response message rejecting the first registration request and
identifying the alternate upstream channel;

15 receiving, by the secondary station, the first registration response message
rejecting the first registration request and identifying the alternate upstream
channel; '

switching, by the secondary station, to the alternate upstream channel;
transmitting, by the secondary station to the primary station, a second

20 registration request message on the alternate upstream channel;

receiving, by the primary station, the second registration request message
on the aiternate upstream channel; and

transmitting, by the primary station to the secondary station, a second
registration response message accepting the second registration request on the

25 alternate upstream channel.

-
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upstream channel ; and 25 conmput er readabl e program code neans for

transmtting regi stration request nessage on t sliet €
upstream chan%gﬁ%%g% WO 99/ 63690 " BExfisd

PCT/ US99/ 06169 A
data signal ebodiAetystemomprisinga pRmary station incanmyaication w-’&hrﬁasmgary

signal is a GaguH, whersiadabl e program for registering a secondary station

'n a comuni %&9: on %%\‘éc&%ﬁ%&l‘earn??ﬁ&m& aﬂe%@m.é%t sing

conput er rea robrgalmél I'nsStructi omns enab a Cco erform
the steps of :registration feque§*é1‘@§ﬁﬂ9¢g}°éhe epmamnenm;a selected upstream
transm ttisng ghahhgist registration request nmessage on the sel ected upstream

Cerecting the rirdpe PAREh siBfiof ekl tﬁ%ﬂffﬁi‘%ﬁéﬂﬂ%’{d@?@gﬁﬁ?@%@f?& nat e
upst r eam charaelgcted opstream channelidetermines that the selacted upstreaptehainghisel ; and

transmtting tﬁa%@éﬁtaﬂler%bﬁ'ﬁri ;ﬂ'@dél%‘imﬁ@‘d dﬁé@%tél’hlﬁé@aﬁhﬂtémaﬁ €
upstream channe

t E aim6_wherein tg‘}ﬁ
conputer rea ga %@"&ﬁl gad 8 Fé £Faglstratiof fespe&ﬁsm%sasséa
program déde sesandarf/c-tatloel rejectlmggtlwﬁrab@glsélanon requast andddentifying the

conput er reagMahfat® UpSirédm eAdAndleans for transmtting a first registration
the secondary station receives the first registration response message
rejecting the first registration request and identifying the alternate upstream
channel, switches to the alternate upstream channel, and transmits a second
15 registration request message to the primary station on the alternate upstream
channel; and |
the primary station receives the second registration request message on
the alternate upstream channel and transmits a second registration response
message to the secondary station accepting the second registration request on
20 the alternate upstream channel.

TR



request nessage on the sel ected upstream channel; 20 conput er
readabl e program code neans for receiving a first registratio

response nessa&’é’%g’é?sé’ﬁti ng the first registration request andglcTc{gﬁ%glmﬂflsng
an al ternat e upstream channel ; 25  conputer readabl e program
code neans for1&dwi tActegiairation réspariseanessage for use psa MultimetiaOatble Netatotks

conput er r eadagl g (MENGSY srofRol RE Fedifatiornre8pbhdd Hﬂs@aié’&&ﬂﬁrising an
registration r %uesté messdage, on tlhg .t ernate .upstr am(i annel .

WO 99/ 63690  alternate upstrea channel identifier |dent§ym£ an alternate upstream channel for
PCT/ US99/ 0616 Jegistration. 19 8. A
met hod for sregistering a secondary station in a comunication network,

t he met hod co I Si t he, st.eps of: ecei_vi g firs

g stration riyucdhe rediBioR fesponse sessags of claim, 17, whereln thi alemste

det er m ni ng t huypstrerm chaineet identifjertis inciudsidain rzevendorspecifie datsinforaation di ng
to predeterm '@&n&ﬁtii{\?ﬁé Pe;%i?t{ation res;goné@ﬁ‘n%&géi%.ng an alternate upstream

channel ; rans I'ng a Tirst regrstration response nessage
rejecting the first regi stration request and identifying the alternate
upstream dibanrid.; Tbe registratiorerssiponsg niessage o clairpi17, whiergin tiie gierpateressage

on the alter nqgﬁtﬂé%télﬁﬁﬁbl identiﬁ‘é??é‘ﬂl%iddeﬁrlﬁ;one of; transmtting a
second registration response nessage accepting the second regi stration
request on the alt&M8a %“&?ﬂalbﬂﬂﬁﬁéﬂ'f&ﬁﬁ%ﬂ"?“ element; _
a Service Class Data information element; and
a Service Not Available information element.
15 ‘
20. The registration response message of claim 17, wherein the alternate
upstream channel identifier is included in an Upstream Channe! ID information
element in the registration response message. ' |

20 21. The registration response message of claim 17, wherein the alternate
upstream channel identifier is included in a unique information element in the
- registration response message.

_
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PCT/ US99/ 06169 A
devi ce conpri HG§/63690 first receiving Iogic.operablégegﬁgwgﬁs%o
receive a first registration request nmessage on a sel ected upstream
channel ; first deternining | ogiZd8operably coupled to deternine
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15 registration request on the alternate upstream channel. 12. The
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the alternate upstream channel and transnmits a second registration response
nessage to the secondary station accepting the second registrat] r est
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20 21. The registration response nessage of claim 17, wherein the

alternate upstream channel identifier is included in a |
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