| SUBSCRI BER UNI T REDUNDANT SYSTEM AND SUBSCRI BER UNI T
'REDUNDANT METHOD Background of the Invention: This
invention relates to a subscriber unit redundant
system and a subscriber unit redundant mnethod t hat

i npl enment a renedy when failure occurs at a portion
of a subscriber unit ternina%{ng a plurality of
subscriber |ines and, in particular, relates to a
subscri ber unit redundant systemand a subscri ber
unit redundant nethod that can be suitably used in an
asymmetric digital subscriber transm ssion system
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tel ephone line. Fig. | shows an outline of a

conmuni cati on systemusing the ADSL. In Fig. 1, ADSL
nodens 501-1 to 501-M are respectively di sposed at
subscri bers' honmes. (not illustrated) and respectively

connect @dcitgroknd eff thetinvertionect i on devi ces (not
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Fig. 1 shows an outline of a communication system using the ADSL.
In Fig. 1, ADSL modems 501-1 to 501-M are respectively disposed at
subscribers’ homes (not-illustrated) and respectively connected to Internet
connection devices (not-illustrated) such as computers and Internet
televisions. The ADSL modems 501-1 to 501-M are respectively connected
to a subscriber exchange 502 via user splitters (not-illustrated). In the
subscriber exchange 502, splitter units 511-1 to 511-M are provided in
one-to-one correspondence with the ADSL modems 501-1 to 501-M. The
subscriber exchange 502 further comprises DSL subscriber fine termination
units (hereinafter referred to as "LTUs™) 514~-1 to 514-].
Among the splitter units 511-1 to 511-M, the splitter unit 511-1 will
be representatively described. The splitter unit 511-1 splits a signal 504-1




frequency band hi gher than the voice frequency band.
The tel ephone signal 512-1 is sent to an exchange 515
serving for line switching. The ADSL signal 513-1
split by the splitter unit 511-1 is

nodul at ed/ denodul ated at an initial stage (not
illustrated) of the corresponding LTU 514-1 so that
ATM cel | s are extracted and tdhen input into an
integrated gateway unit (1 GJ 517 via a backpl ane bus
. 516. Details of the integrated gateway unit 517 will
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the main part of a subscriber unit redundant system
serving as an interface for connection to the Internet 519, by the use of the

corresponding lines among the DSL subscriber lines 503-1 to 503-M, while

raceives and modulates downlink data and sends the modulated downlink

data to the corrasponding lines among the DSL subscriber lines 503-1 to

503-M. Note that the uplink direction Is a direction toward the Internet 519,
" while a downlink direction is opposite to the uplink direction.

In the communication system as described above, following the

spread of the ADSL modems 501-1 to 501-M, the number of the LTUs 514-1

to 514-1 each connecting, for example, 32 lines also increases. Therefore,

in order to improve the reliability of the whole subscriber exchange 502, a

countermeasure upon occurrence of failure in any of the LTUs 514-1 to 514-J

is important.




general ly enployed for such a failure counterneasure.
The integrated gateway unit 517 conprises a bridge
531 for entering only necessary packets froma network
523. To the integrated gateway unit 517 are connected
current-use PSL subscriber line termnation units
(hereinafter referred to as _"current-use LTUs"). 532-1
to 532-3 respectively corresﬁ%hding to the LTI Js

514-1 to 514-3 shown in Fig. | and, in addition
‘thereto, auxiliary DSL subscriber line term nation

units (lrg.Rishels e mefheaarecr & sutseribauuit re%iwdén”flest)em
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current-use LTUs 532-1 to 532-1.

In the subscriber unit redundant system shown in Fig. 2, the
current-use LTUs 532-1 to 532-] are normally connected to the bridge 531
and packets are exchanged therebetween. Upon occurrence of fatlure or
troubie (hereinafter referred to as simply "fallure”) in any of the current-use
LTUs 532-1 to 532-], cotresponding ones of the first and second change-over
switches 534-1 to 534-] and 535-1 to 535-3 are automatically or manually
switched from current-use to auxiliary. For example, upon occurrence of
failure in the current-use LTU 532-1, the auxiliary LTU 533-1, instead of the
current-use LTU 532-1, exchanges packets between itself and the bridge 531.




Accordingly, for exanple, the signal processing of
corresponding 32 lines of the current use LTU 532-1
is restored so that services to subscribers can be
conti nued. However, as already expl ai ned above,
followi ng the spread of the conmmunication system
using the asymetric digital subscriber lines, the
nunber of the DSL subscriber 4ine ternination units in
use has been rapidly increasing. The subscriber unit

- redundant system shown in Fig. 2 raises a problem of
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In the subscriber unit redundant system according to the foregoing
~ proposal, each of the DSL subscriber line termination units is provided with a
detection sectien for detecting failure and a relay circuit. Upon detection of
- failure by the detection section, the relay circuit connects a port
corresponding to the DSI. subscriber line termination unit subjected to the
failure, to the common connection board. Further, by this switching of the
relay circuit, a relay circuit provided for the additional DSL. subscriber line
termination unit is driven to connect the additional DSL subscriber line
termination unit to the common connection board by the use of a common

line. As a result, the DSL subscriber line termination unit subjected to the




- b5 failure is switched to the additional DSL
subscriber line termnation unit. However, in the
subscri ber unit redundant system using the additiona
DSL subscriber line termnation unit, the smﬁtching
upon occurrence of failure |§ |nplenented in unit of
t he whol e DSL subscriber line¥ term nation unit.

Therefbre, when a systemis configured such that each
~of the DSL subscriber line termnation units
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channel/channels subjected to the occurrence of the failure isfare switched

to corresponding auxiliary one/ones.

A subscriber unit redundant system according to an aspect of this
invention comprises a predetermined number of current-use subscriber units
each provided on a board with processing circuits of the same structure for a
plurality of channels and each corresponding to as many subscriber lines as
the number of said plurality of channels, and an auxiliary subscriber unit
provided on a board with processing circuits for the plurality of channels.

- Each of the processing circuits has the same structure as the processing

circuit of the current-use subscriber unit. The subscriber unit redundant




circuit of the current-use subscriber unit, The
subscri ber unit redundant 6 system further conprises a
per-channel switching circuit that, upon occurrence
of failure in any of the processing circuits in the
predeterm ned nunber of current-use subscriber units,
sw tches a path connecting beftween the subscri ber
line and the processing circdt which both correspond
to the channel subjected to the occurrence of the
~failure, to a path connected to the processing
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With this configuration, upon the occurrence of the failure, the
processing circuit per channel can be switched to the processing circuit of
the corresponding channel of the auxiliary subscriber unit. Therefore, even
if the processing circuits of all the channels forming one current-use
subscriber unit are subjected to failure at a time, the auxiliary subscriber unit
can be substituted for those processing circuits so that it is possible to
configure the highly reliable subscriber unit redundant system.
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7 Brief Description of the Drawings: Fig. 1 is a
system confi guration di agram showi ng an outline of a
conventional comunication systemusing ADSL; Fig. 2
is a block diagram showi ng the nain part of a
subscri ber unit redundant system generally enpl oyed
for a failure counterneasure;»Fig. 3 is a system
configuration di agram showi ng an outline of a
comuni cation systemusing a subscriber unit redundant
systemaccording to a preferred enbodi nent of this

f t ory di agram show ng
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Fig. 6 is a block diagram showing an outline of a hardware

configuration of an integrated gateway unit in the embodiment of this
invention;

Fig. 7 is a block diagram showing an outfine of a software
configuration of the integrated gateway unit in the embodiment of this
Invention;

Fig. 8 is a principle diagram showing a circuit for performing
interface conversion and its peripheral configuration in the embodiment, of
this invention;

Fig. 9 is an explanatory diagram showing part of 2 mapping table
before rewriting in the embodiment of this invention;

Fig. 10 is an explanatory diagram showing part of the mapping table
after rewriting in the embodiment of this invention; and

Fig. 11 is a flowchart showing an outline of processing of a device
control section of this invention upon occurrence of failure.




8 Description of the Preferred Enbodi nent of the

I nvention: Now, a preferred enbodi nent of this

invention will be described in detail. <Qutline of

Systent Fig. 3 shows an outline of a comrunication

system 100 using a subscriber unit redundant system

according to the enbodi nent this invention. The

comuni cation system 100 i ncl*udes a subscriber |ine

accommodat i on device 103 and uses ADSL (Asymmetric
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mainly given of the splitter unit 104-1 among the splitter units 104-1 to
104-M.

The splitter unit 104-1 splits the signal 105-1 received via the DSL
subscriber line 102-1 into a telephone signal 106-1 of a voice frequency band
and an ADSL signal 107-1 of a predetermined frequency band higher than
the voice frequency band. The telephone signal 106-1 is sent to an
exchange 109 serving for fine switching and connected to a PSTN (Public
Switched Telephone Network) 108.

The ADSL signals 107-1 to 107-M split by the splitter units 104-1 to
104-M are output into an accommodation rack 111 provided in the subscriber
line accommodation device 103, In the accommodation rack 111, first to
11th DSL subscriber line termination units (current-use subscriber units;
hereinafter referred to as "LTUS") 112-1 to 112-11 are detachably disposed




hereinafter referred to as "Ms") 112-1 to 112-11 are
detachably disposed 9 in order of first to 11th sl ots.
Each of the first to 11th LTUs 112-1 to 112-11

conpri ses a DSL transceiver nodul e corresponding to 32
lines at maximum In the accommodation rack 111, a
twel fth DSL subscriber line termnation unit is also
det achably nmounted in a twel f1h slot as an auxiliary
DSL subscriber line termnation unit (auxiliary
subscriber unit; hereinafter referred to as
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subscriber fines 102 to be accornmodated can also be increased.
A bridge forwarder 118 connected to the Internet 117 via an uplink

line 116 is connected to the accommodation rack 111 via a nonillustrated
circuit, Naturally, it may be configured that the bridge forwarder 118 is also
‘detachably inserted into the accommodation rack 111, The bridge
forwarder 118 has a function of forwarding at Layer 2 and classifying packets
based on MAC (Media Access Control) addresses.

Referring to Fig. 3, a principle of the stibscriber unit redundant
system in this embodiment will be briefly explained, FEach of the first to
11th LTUs 112-1 to 112-11 comprises DSL transceiver modules (not
illustrated) corresponding to 32 lines, i.e. first to 32nd lines as indicated by




11th LTUs 112-1 to 112-11 conprises DSL transceiver
nodul es (not illustrated) corresponding to 32 I|ines,
i.e. first to 32nd lines as indicated by 10 encircled
nunerals in Fig. 3. In the case where "M is "352",
the first to 11th LTUs 112-1 to 112-11 use the DSL
subscri ber lines 102-1 to 102-352 to perform

hi gh- speed data conmmuni catiort¥i n an uplink direction
via the uplink 1line 116 serving as an interface for
connection to the Internet 117, while receive and
nmoentisded nometalsik RitRa dndhs eask wheratdriug 8852, theviirst tok

d L i b | 102-1 102- 352,
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.112-1 to 112-11 corresEond to a DSL transceiver

moéRfetednd medwaledovatink data anchired tha moslilaigg dpwalink data
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transScel ver nodules Tn the Tirst to
LTS ditéstion towakilihe Thterhdtel IPSL t r anscei ver nodul e in

the auxiliary LTU 112-12 havin the sane channel
hunber 48 th ARARITAE SRRIOYAG HikcredbadantaanTigirale dbe OSL
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system in this enbodjnent, The first to 11th LTUs
119hannebnurberin the @“4"@@54&“ Meri2. dB8RebrEHOFHMENES pf

t . . _ _ . f
t ofehftenSity drithE DT Hiahadcer Indduiek A via o k) Rfs 112+
ot et 1rahckhetDEt transcéivérampdild bh fHaukiliang LTO nd2dR2ddtvirng

an auxiliary through card 115. The auxiliary through
abhe SBINE $HENDBHMTRA 5 et Hethe RSk transcaivelmpdule Suajstied

t Oty thbFathire Hpardtes i::}gfeg‘g o g.‘ﬁr@g? ﬁ;ﬁﬁt {:&Qro%f ﬁﬁqﬁgﬁph&‘&ta

cifcurt portron, s ure in Irst to
1ltdntioTPandlA4]l to 112-11, to a substitute circuit
portion_in the auxiliary through card 115

occur r efik ‘otosdhe sal part of fae sybseribarginit KN RNt system
108 dhisSmmdiest. f HhelrirkCeoStA LPOST 951 %A1 2-11 are respectively

connected to first to 11th splitter units 104-1 to 104-11 and further
connected to the redundant control panel 114,  On the other hand, the
auxiliary LTU 112-12 Is connected to an auxiliary through card 115. The
auxiliary through card 115 is connected to the first to 11th LTUs 112-1 to
112-11 and petforms route setting by switching a circuit portion, subjected
to failure in the first to 11th LTUs 112-1 to 112-11, to a substitute circuit
portion in the auxiliary through card 115 upon occurrence of the failure.
The first splitter unit 104-1 comprises first to 32nd change-over
switches 121-1 to 12132 for connection to the first to 32nd ADSL modems
101-1 to 101-32 via the first to 32nd DSL subscriber lines 102-1 to 102-32,
respectively.  The first splitter unit 1041 further comprises a first relay
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switches 121-1 to 121-32 for connection to the first

to 32rd ADSL nodens 101-1 to 101-32 Via the first to

32nd DSL subscriber lines 102-1 to 102--32,

respectively. The first splitter unit 104-1 further

conprises a first relay 11 contact selection circuit

(RLSEL) 122-1 for sw tching g jcontact of each of the

change-over switches 121-1 to0121-32 corresponding to

a circuit portion of the first LTU 112-1 subjected to

failure. The 2nd to 11th splitter units 104-2 to
SZTIJOn&wihcmm contacbof ench of the
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RSk [rapsqciver modulel 23-he
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switch 121-1 to its nornally-open contact side. In
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125-32 in the first LTU 112-1. On the other hand
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Jumgctqldeqwts 127-1 to 127-32 of the auxiliary

through card 115. Qutput-side term nals of
In the first to 32nd change-over switches 121 1to 121-32,

normally-closed contact sides thereof in the illustrated contact state are
respectively connected to the first to 32nd DSL transceiver modules 125-1 to
125-32 in the first LTU 112-1. On the other hand, normally-open contact
--sides of the first to 32nd change-over switches 121-1 to 121-32 are
respectively connected to input-side terminals of first to 32nd jumper circuits
127-1 to 127-32 of the auxiliary through card 115. Qutput-side terminals of
the first to 32nd jumper circults 127-1 to 127-32 are respectively connected
to 353th to 384th DSL transceiver modules 125-353 to 125-384 disposed in
the auxiliary LTU 112-12. The input-side terminals and the output-side
terminals of the first to 32nd jumper circuits 127-1 to 127-32 are shorted




the first to 32nd junper circuits 127-1 to 127-32 are
respectively connected to 353th to 384th DSL
transcei ver nodul es 125-353 to 125-384 di sposed in

the auxiliary LTU 112-12. The input-side term nals and
the output-side termnals of the first to 32nd junper
circuits 127-1 to 127-32 are ? orted 12 therebetween -
in corresponding pairs thereof by physical or

el ectronic junper lines 128-1 to 128-32 when the

' ry LTU 112-12 being also the twelfth LTU Is
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i DShdranseaiver madylas 25 identiied by the encircled
chag réj‘b?" 15 Ftigﬁrk did ehbrdfBre c@@ﬁq%rg@ c@rgfe&];eél to the

nor ma open cohtact sidé as
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of "t uxiliary LTU 112-12 operates instead of the

flgy b transceiver nodul e 125-1. Likew se, upon
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| i medle2t232] corrédpending o thel fist TEL subédibeB A6 102-1 in the first
LTU 112-1, the first change-over switch 121-1 is switched to its
normally-open contact side as described before.  Accordingly, the 353rd DSL
transceiver module 125-353 of the auxiliary LTU 11212 operates instead of
the first DSL transceiver module 125-1. |ikewise, upon occurrence of the

failure in the 32nd DSL transceiver module 125-32 corresponding to the
32nd DSL subscriber line 102-32 in the first LTU 112-1, the 32nd
change-over switch 121-32 is switched to its normally-open contact side.
Accordingly, the 384th DSL transceiver module 125-384 of the auxiliary LTU
'112-12 operates instead of the 32nd DSL transceiver module 125-32.

In Fig. 4, the splitter units 104-1 to 104-M, the redundant control
panel 114, and the auxiliary through card 115 collectively serve as a




change-over switch 121-32 is switched to its

normal | y- open contact side. Accordingly, the 384th
DSL transcei ver nodul e 125-384 of the auxiliary LTU
112-12 operates instead of the 32nd DSL transceiver
nodul e 125-32. In Fig. 4, the splitter units 104-1 to
104-M the redundant control ,.panel 114, and the

auxi liary through card 115 cc}lsl ectively serve as a 13
per-channel switching circuit claimed in claiml1. In
particular, the redundant control panel 114 serves as
- a parthannabswittingotircsbadaimed éh dleined. i #n pattigular, The Fi g.
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subRffisber |ine accommodation device 103 conprises
the LTUs 112-1 to 112-12 described referring to Fig.
4, whi clFigrSeshowsresystem wonfigurationd obthdemaif pant of the

integrated. gateway ,unit 131 via a_ backpl ane bus 129.
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(Interface) circuit 133 serving as an Intertace for
- baakips atfier emthside ntocthe apliok jae 86y unit 131 further

' ATM SAR ( As T fer Nb _
Segnent PP RO fezu R HBlE 3] EOIPrRG: = device £aigelsection
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bridge forwarder 118 that perforns fofwarding o ayer
2 adoommixdationl devies 403, arxd pbadiplanelinsde (Inteiice) circuit 133
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at i nput and output- portions of the uplink |line 116.
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frames and classifies packets based on MAC addresses. The ATM cells are
transmitted between the ATM SAR 134 and the LTUs 112-1 to 112-12, while
Ethernet (registered trademark) frames are transmitted at input and output
portions of the uplink line 116.

Fig. 6 shows an outline of a circuit configuration of the integrated
gateway unit 131. The integrated gateway unit 131 comprises two
procassors, i.e. a device control CPU (Central Processing Unit) 14 and a
network processor 142, and a memory group having a flash ROM (Read Only
Memory) 143, an SDRAM (Synchronous Dynamic Random Access Memory)
144, and a nonvolatile RAM (Random Access Memory) 145. The integrated
gateway unit 131 further comprises the backplane bus IF circuit 133 formed
by an ASIC (Application Specific Integrated Circuit) as a dedicated integrated




processors, i.e. a device control CPU (Central
Processing Unit) 14 and a network processor 142, and
a menory group having a flash Rom (Read Only Menory)
143, an SDRAM ( Synchronous Dynam ¢ Random Access
Menory) 144, and a nonvol atil e RAM (Random Access
Menory) 145. The integrated ateway unit 131 further
conpri ses the backpl ane bus |1% circuit 133 formed by
an ASIC (Application Specific Integrated Circuit) as a
dedi cated integrated 14 circuit, and a GbE (G gabit

- Et bieeuigiand ee@bEs (Gigelt Ethedetdrdgisterel ttddehpiFit)3ee (Interface
circuit %74qrforrred by an LSI (Lar%e Scal e Intggratl on

chFeUth bt/ formgd by andepl (Lange Sgale Inteasatian) ehipdpok diystrated).
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functional section 161 created by the device control

Cﬁ@h@ﬂ%ﬂ'@“ﬂ@{@"&%d@ﬂ@ﬂed hardware in Fig. 6, and a
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section S created I'n a so
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hardware in Fig a control program Naturally,
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162 is created in a software manner by the use of the network processor 142
and its associated hardware in Fig. 6 and a control program. Naturally, the
signal pracessing section 162 may also be created only by hardware.

In this embodiment, the basic functional section 161 comprises a
‘functional software section 171 that performs processing such as
communicating with a host (not illustrated) to operate a console (not
illustrated), a TCP/IP (Transmission Control Protocol/Internet Protocol)
section 172 as a protocol for performing packet communication with the
functional software section 171, and an MAC section 173 that manages an
MAC (Media Access Control).

In this embodiment, the functional software section 171 includes an




functional software section 171 that perforns
processi ng such as comunicating with a host (not
illustrated) to operate a console (not illustrated),
a TCP/IP (Transm ssion Control Protocol/Internet
Protocol) section 172 as a protocol for performng
packet communi cation with thes functional software
section 171, and an MAC section 173 that nanages an
NAC (Medi a Access Cbntrol) In this enbodi nent, the
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| i reception oftfoames on thegEtherned (egistared-trademark) between itself

RS R e 58 ReRES e8GR MG
ba&kﬁhaﬂ&m betgel ok ilfetated) 9@ than@iklind TN &ﬁﬁlrﬂﬁﬂﬁg ns
Fig. 6 are sent to a detection section 183 where a
f oandaim Bibedwanamisaiondreceptiemeontypd sedion HB2sand pagketst o
recenved ?r%%éh%1ﬁ7i19-1 to 112-12 via the backplane bus IF circuit 133
and the ATM SAR 134 in Fig. 6 are sent to a detection section 183 where a
forwarding destination of each packet is sorted into the MAC section 173 or
- an input filter section 184. A packet carrying an IGMP control message, an
. IP packet carrying a DHCP protocol message, and an IP packet directed to
an 1P address of the basic functional section 161 are forwarded to the MAC
section 173.
The input filter section 184 serves to block, for example, an fllegally
- accessed Layer 2 frame 0|: Layer 3 packet. The input filter section 184
compares a forwarded packet with a condition registered in advance and

discards an agreed packet or passes only an agreed packet. The packet




an input filter section 184. A packet carrying an | GW
control nessage, an | P packet carrying a DHCP
protocol nessage, and an | P packet directed to an IP
address of the basic functional section 161 are
forwarded to the MAC section 173. The input filter
section 184 serves to bl ock, jgor exanple,, an
illegally accessed Layer 2 frane or Layer 3 packet.
The input filter section 184 conpares a forwarded
- packet with 3 i stered in advance and
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The bridge forwarder 118 formed as a Layer 2 forwarder is
connected to the MAC learning section 185, the MAC table 186, an output
filter section 191, and the MAC section 173.  The output filter section 191
corresponds to the input filter section 184. After identifying an output

logical port corresponding to a destination, the output fiiter section 191
discards an inappropriate packet without sending it out in the process of
controlling discarding or passing of a frame matching a filtering condition set
for the identified output logical port. The conditions used by the output
filter saction 191 for such filtering are preset by & network manager
according to protocols, IP addresses, and input/output logical ports.

| On the output side of the output filter section 191 is disposed a




f i [ter section 19 1, and the MAC section 173. The
output filter section 191 corresponds to the input
filter section 184. After identifying an out put

| ogi cal port corresponding to a destination, the
output filter section 191 discards an |nappropriate
packet Wthout sending it ougszin the process of -
controlling discarding or passing of a frame matching
afiltering condition set for the identified output

| ogi.cal port. The conditions used by the output

'f i PRty SeRiFPlsection 192 FO@BGWQ B Firet priayty centrg! ég‘ét!mblﬁ?d\

eLHPS oAy BGRRSkaed R G Hbne) ErRfSaTRAo2

t hexautssut cdnittdl of forwatdingna padiculr @aﬂmszeﬂwag Véice or the like
priority control section 192 conp r|S|ng a first
e

pr WBIchrhawiEsstredtine sensmissionAprefarantially de GerRackats. yFor
cophid Antﬁa‘?%b&[‘eﬁﬁ%ﬁgr@ﬂ? c8ﬁf Irthét aglgéﬂpéf&l gcgs“ c@%%d

execu d con
Caa pyibfiy coptrekbthat givee priokly tovdnl mrés%q:flar gSticdar ddstingtion,

transm ssi on, pre?erentlall to ot her gﬁckets For

¢ hAJTaGTSHhGROIG ToBrEthad Ll Hopk ol 122 bt fioviaithefrst
01 YRS EhAkelidh Fo¥ RUBAAAND 1 Ah Ak daCORhS Rim
y to an re

gl ves priori Ss of a particula

deSAR 134 k:@WertsAhé lﬁem dirE&tél Etgemu\@'egnstehed I:rEU!smilfk} ritotAT™M
112-12 (Fi g athe first priorlty control
seedlis gAd fglzdsathﬁ@ M\%&F Hedidd iﬂrﬂelelersAhe PQ%P*WW@

S0 e A 00T g Al AR 1

11(3%% A) ¥izlihd-sk2omd prisrity cbatrkll@ieaﬂlm bezB IstorwardealJtd thk3gther
e other hand, a frane headi ng toward the upl.ink
| i fensmission/reseptign ¢onfral sectina ki ghﬁéﬁm%w%w%the Ether

t r%é@wéﬁ%éﬁé%é'g{:%@l Sg%tt #éﬁgg EI‘H?.@ :t}ntg gge GPEeIF #:lrcunt 147
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t reareasponding aeriof the BSlstransgeiver U'§8425T353 F0'125-384 of
the auxiliary LTU 112-12 is substituted therefor on a channel basis, i.e. in

unit of the channe! as identified by each of the encircled numbers from “1"
to "32", However, if only this control is simply performed, a physical
interface number of the DSL subscriber line termination unit after the
substitution is changed. In the example as described above, since the
fallure has occurred at the first (first channel) circuit portion, i.e. the first
DSL transceiver module 125-1, in the first LTU 112-1, if a physical interface
number thereof is given as "1/1" (slot number/channel numbey), this will be
changed to "12/1".

The backplane bus 129 shown in Figs. 5 and 6 delivers a signal to




the auxiliary LTU 112-12 is substituted therefor on a
channel basis, i.e. In wunit of the channel as
identified by each of the encircled nunbers from'T
to "32", However, if only this control is sinply
performed, a physical interface nunber of the DSL
subscriber line term nation it after the ‘
substitution is changed. In Fﬁe exanpl e as descri bed
above, since the failure has occurred at the first

- (first channel) circuit portion, i.e. the first DSL
't r thesyisigederwasden b1816ﬁu-158 aceording toiar physicaluntertace nuimben
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delivers a signal to 18 the bridge forwarder (Fig.
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physi cal interface nunber set in the bridge forwarder
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or nonitoring the state of the subscriber |ine
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= tespHEh ol s n r HHER i bR eBufs i pihee sbd s
POfipleerfiedhasddesh trderfdtes batHatirtigessr thB aknideewhere It is
processi ng becones conplicated. Further, with respect
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address all ocation bg the DHCP server 1'71Bblesillen%rl]ggc%gs
pewharathe PHER server 1748 has @ function of judging it to q
when an interface does not agree and performing blocking, necessity arises
for changing a database (not illustrated) of the server or a security check
function thereof in consideration of the interface switching.

In view of this, in the subscriber unit redundant system of this
embodiment, it is configured that setting about configuration using a user
interface by an operator can be implemented using a physical interface '
before occurrence of the failure, ignoring the presence of the auxiliary LTU
112-12, with respect to setting of the first to 1ith [TUs 112-1 to 112-11.
Specifically, in this embodiment, there is provided a mapping table as a

conversion table for converting a physical interface to a logical interface.




where the DHCP server 171B has a function of judging

it to be illegal access when an interface does not
agree and perform ng bl ocki ng, necessity arises for
changi ng a database (not illustrated) of the server or

a security check function thereof in consideration of
the interface switching. In yvgew of this, in the
subscri ber unit redundant systemof this enbodi nent,
it is configured that setting about configuration

usi ng a user interface by an operator can be
i nYsiBaEhie apppinarigble, perMersicn of atevespopdingddentiier can be

ocgﬁfbh%ﬂfﬁlgﬁ@p[%ntcﬁl ure, lgnoring the presence of
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asinterfags goavassian and s oerigherabspnéiouratigna  BRiwEepahe ATM SAR
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t hsHysichlSintepfaoy ndmbieatoailoyicl nefaczanimisdr, STied deniceddntrol
formed by an ASIC The main signal control section 211
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perrorm conversion or® a” phnysical” 1nterrace nunger o

a When furd Bidetdaedinnanysithe Fingt tdavtie ETUODIZ-0lto 112-11 by
section 132 is connected to an input/output device 214
c R eN ANItaTdReThenism @P&d'uﬁ’é’ﬂﬁébpﬂ whagp ffomymanthiprt he
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protection control section 215 is provided as a section for executing a
redundant control.

In Fig. 8, the device control section 132 serves as an identification

- information assigning section and an upon-failure identification information
changing section both of which are claimed in claim 2. The mapping table
212 serves as a correlation table claimed in claim 2. The main signal
control section 211 serves as a packet processing section claimed in claim 1.
The user interface 213 serves as an upon-failure switching display section

ciaimed in claim 4,




section 211 notifies a physical interface nunber of
the subject circuit portion to the redundant contro
panel 114. In the device control section 132, a
protection control section 215 is provided as a
section for executing a redundant control. In Fig. 8,
the device control section 133 serves as an
identification information assigning section and an
upon-failure identification informati on changing
section both of which are clained in claim2. The
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br CoeRdhentharsaikamble, Yhe padiet ASMEARoh34 physical interface
number "1/3" Is recognized as the packet of 2 logical interface number
"G003" by the bridge forwarder 118.
On the other hand, a packet received from the bridge forwarder 118

by the main signal control section 211 is assigned a logical interface number

- of an output destination by the bridge forwarder 118. The main sighal
"control section 211 searches the mapping table 212 using this logical
interface number as a key. The main signal control section 211 converts
the logical interface number to a corresponding physical interface nqmber.
Based on this physical interface number, the packet is delivered to the
corresponding LTU in the first to 11th LTUs 112-1 to 112-11. For example,
the packet of the logical interface number "0003" is converted to the packet




Consequently, for exanple, the packet received froma
physical interface nunber "1/3" |Is recognized as the
packet of a logical interface nunmber 11000311 by the
bri dge forwarder 118. on the other hand, a packet
received fromthe bridge forwarder 118 by the main
signal control section 211 i%jassigned a | ogica
interface nunber .of an output destination by the

bri dge forwarder 118. The mmin signal control section

211 .searches t \ 2_usi | cal
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exanpl e, that failure has occurre
t r mteréage\nembendtisr of tiasfadutenpartioh ke kha mdeddant control panel
LL sponding to the line of a physical Interface
113" in the first LTU 112-1 nounted in the
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| t'sllgp{sqﬁpliult)fﬁtgq:ﬁg D%E%a?‘n%}:eiver module 125-355 (not illustrated)
corresponding to the third channel of the auxiliary LTU 112-12, bypassing

the DSL transceiver module 125-3,

Simultaneously, setting information prescribing ADSL connection

_ properties, which is set in the DSL transceiver module 125-3 corresponding
to the physical interface number "1/3", is copied into the DSL transceiver
module 125-355. As such setting information, there can be cited ranges of
maximum connection speed and minimum cohnection speed, noise margin,
error recovery power, and so on, These information are used in training of
DSL. transceivers depending on communication environment such as
distances from individual subscribers' homes to the subscriber line




side. As a result, a packet that should be input into
the DSL transceiver nodule 125-3 corresponding to the
line of the physical interface nunber "1/3" is 1nput
into the DSL transcei ver nodul e 125-355 (not
illustrated) corresponding to the third channel of
the auxiliary LTU 112-12, bypzssing the DSL
transcei ver nodul e 125-3. Sinultaneously, setting

i nformation prescribing ADSL connection properties,
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215 rewites the mapping table 212
comparison with the mapping table 212 before the change shown in Fig. 9,
the physical interface number "1/3" has been rewritten to the physical
interface number "12/3" In the mapping table 212 shown in Fig. 10.
According to the change in the mapping table 212, packets output
from the third channel DSL transceiver module 125-355 of the auxiliary LTU
. 112-12 are delivered to the bridge forwarder 118 as packets of the logical
interface number "0003" thereafter. That is, before and after occurrence of
the fallure, the bridge forwarder 118 receives packets of the same logical
interface number "0003" and processes them.
Fig. 11 shows an outline of the flow of processing of the device
control section 132 upon occurrence of fallure. The device control section

132 implements this processing by the use of a predetermined control




Fig. 10 corresponds to Fig. 9 and shows a portion of
the mapping table 212 that has been rewitten based
on the foregoing exanple. In conparison with the
mappi ng table 212 before the change shown in Fig. 9,

t he physical interface nunber 1/3 has been rewitten
to the physical interface nggber "12/3" in the
mappi ng table 212 shown in Fig. 10. According to the
change in the mapping table 212, packets output from
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i npl emented. Specifically, in this case, the failure
hemsiscaf ihisetha protasjionrontng settion 21%Dnatifias tnerlphmqa! iterface
AN b8 i the tdiflfe portion to the redundant control panel 14, thereby
switching the subject circuit portion to the auxliary LTU 112-12 (step S305).
Then, the protection control section 215 controls the input/output device 214
via the user interface 213 to display the occurrence of the failure and the
recovery by the switching to the auxiliary LTU 112-12 (step $306).

On the other hand, when step §302 judges that the failure has
occurred in the auxiliary LTU 112-12, it is not posstble to recover the failure
in the system configuration of this embodiment having only one auxiliary LTU
11212, Therefore, upon accurrence of such a situation, the protection
control section 215 controls the input/output device 214 to perform a display

for urgent failure recovery, thereby commanding the failure recovery (step




au)(lllary LTU 112-12 can cope with the failure.
Therefore,, an identifier of a physical interface
concerned in the mapping table 212 is rewitten to an
identifier of a corresponding channel of the auxiliary
LTU 112-12. On the basis of this.. the protection
control section 215 notifiesqghhe physical interface -
nunber of the failure portion to the redundant contro
panel 14, thereby switching the subject circuit

po hb n éﬂ? th auxiliary LTU 112-12 &ste
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upon occurrence of a temporary line increase.

In the embodiment, use is made of the mapping table 212
associating the physical interfaces and the logical intetfaces with each other,
-to thereby virtualize the interfaces handled by the bridge into the logical
interfaces. Therefore, it becomes possible to continue the service without
changing the setting on the bridge side at all upon occurrence of the
redundant switching.

In the embodiment, one auxiliary DSL subscriber line termination unit
is allocated to 11 DSL subscriber line termination units. However, naturally,

the numbers thereof can be optionally changed. Further, in the




simul taneously occur In a plurality of channels of one
LTLI 112, sinultaneous switching to the auxiliary LTU
112-12 is enabled so that it is possible to enhance
the reliability of the subscriber unit redundant
system Further, as the auxiliary LTU 112-12, use can
be nmade of one having the sapg configuration as that
of each of the first to 11th Ms 112-1 to 112-11.
Therefore, it is p055|ble to use the auAliary LTU

112 2.as on occurrence of a
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requi red, the nunber of subscriber |ines that can be
handl ed in the whole system can be increased by
addi ng the auxiliary subscriber unit to the
current-use subscriber units. Therefore, even when an
i ncrease in nunber of subscriber |ines does not
tenporarily correspond to exp nsion of the device; it~
is possible to cope with the™f ncrease in nunber of
subscriber lines, 26 WHAT IS CLAIMED IS: 1. A
subscriber unit redundant system conprising: a

predet ermi ned nunber of current use subscriber units

e [ ,a board with processing circuits of
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processing circuit of the . s channel .in_said. "
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r egjgndant system according to claim1, further
conprising: an identification information assigning
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subscriber units; an upon-failure identification

i rthe mnedessing cineuigvhigh peth carrespond taffenchannel subjected to the
occurrence of the failure, to a path connected to the processing circuit of the

same channel in said auxiliary subscriber unit.

2. A subscriber unit redundant system according to claim 1,
further comprising:

an identification Information assigning section for assigning mutually

- different logical identification informations to respective physical

identification informations of the subscriber {ines connected to said
predetermined number of current-use subscriber units;

an upon-failure Identification information changing section for, upon
the occurrence of the failure in any of the processing circuits In said
predetermined number of current-use subscriber units, allocating the logical
identification information corresponding to the physical identification




the occurrence of the failure in any of the processing
circuits in said predeterm ned nunber of current use
subscri ber units, allocating the |ogica

identification information corresponding to the

physi cal identification 27 information of the

subscri ber line corresponding to the channel subjected
to the occurrence of the fa+4ure, as |ogical
identification information corresponding to physica
identification infornation of the same channel of
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i cal identification information; acket
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subscri ber unit redundant system according to claim1
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| _processing circuits is a DSL transceiver module.

4, A subscriber unit redundant system according to any of
claims 1 to 3, further comprising an upon-failure switching display section
for, upon the switching, by said per-channel switching circuit, of the
processing circuit of the channel subjected to the occurrence of the failure to
the processing circuit of the same channel in said auxiliary subscriber unit,

displaying it to the exterior.

5. A subscriber unit redundant system according to any of claims
1 to 4, wherein said per-channel switching circuit comprises:

change-over switches disposed corresponding to said current-use




change- over sw tches di sposed corresponding to said
current-use 28 subscriber units for swtching, per
channel , between connection to the processing circuit
of said current-use subscriber unit and connection to
the processing circuit of the sanme channel in said
auxiliary subscriber unit; amg a swi tching control
section for causing one of said change-over switches
corresponding to the processing circuit subjected to
“the pccurrence of the failure to switch fromthe
curHBrRDEE LIS J6 SiteruRan R hoEnal hetWasH Fonfiegtion to the
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frequen band hi gher than the voice frequency band.
7. 5&%Eé'c‘|'rﬁ€er uni t redundant method conprising the

steps of; providing a predeterm ned nunber of current
use subscriber units and an auxiliary subscriber unit,
each of Gai d Asubgrberusndt mdusdantteystermadcsrding tb slain 5,
auxi i ar _éugscri ber unit having th saqe nquoer .of
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sufipgusned bandt he occurrence of the failure, to a path

connected to the processing circuit of the sane
channel in said auxiliary subscriber unit. 29

7. A subscriber unit redundant methed comprising the steps of;

providing a predetermined number of current-use subscriber units
and an auxiliary subscriber unit, each of said current-use subscriber units
and said auxiliary subscriber unit having the same number of processing
circuits provided in one-to-one correspondence with a plurality of subscriber
lines, said processing circuits serving as per-channel processing circuits; and

upon occurrence of failure in any of the processing circuits in said
predetermined number of current-use subscriber units, switching a path
connecting between the subscriber line and the processing circuit which both
correspond to a channel subjected to the occurrence of the failure, to a path
connected to the processing circuit of the same channel in said auxiliary
subscriber unit,




8. A subscriber unit redundant nethod according to
claim?7, further conprising: an identification

i nformati on assigning step of assigning uni que

| ogical identification informations to respective
physical identification informations of the

subscri ber |ines connected tQ sai d predeterm ned
nunber of current-use subscrlber units; an
upon-failure identification information changing step
of, upon the occurrence of the failure in any of the
" processiBng cik suhscdberuniaredungans deatbodracranding kb elain 7,

cu scriber units, allocating the |ogical
fﬂ‘éﬁ‘?f?&'@ﬁ?ﬁsﬁ i nformation correspondi ng to the
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l'ine correspondin he channel “subj ecte
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changi ng, by said ailure identification
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t Nereli@@irhmed lndﬁiﬂbl' bf @@tdrisk RUBSIMREF QMGs, afidehting the logical
processi ng packets input into and out put fromthe
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corresponding to physical identification information of the same channel of
said auxiliary subscriber unit; and

a packet processing step of changing, by said upon-failure

‘Identification information changing step, a correlation, assigned by said
identification information assigning step, between the physical identification
informations and the logical identification informations, and processing
packets input into and output from the respective subscriber lines, according
to the logical identification informations while using the corresponding
processing clrcuit of said auxiliary subscriber unit upon the occurrence of the

failure.




