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EXHIBIT D-3
Quicker Connections LLC v. Cisco Systems, Inc., 2:24-cv-1074-JRG
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Systemsimplementing GR-1230-CORE/GR-1230-1L R, including at least Cisco ONS 15454 and 15327 (collectively “ GR-1230
stem”

As shown in the chart below, all Asserted Claims of the ' 264 Patent are invalid under (1) 35 U.S.C. § 102 (@), (b), and/or (€) because
GR-1230 System meets each element of those claims, (2) 35 U.S.C. § 102 (a), (b), and/or (€) because each reference describing the
GR-1230 System below meets each element of those claims, and/or (2) 35 U.S.C. § 103 because each reference describing the GR-
1230 System renders those claims obvious either alone, or in combination with the knowledge of a person having ordinary skill in the
art, and in further combination with the references specifically identified below and in the following claim chart and/or one or more
references identified in Defendant’s Preliminary Invalidity Contentions. The following quotations and diagrams come from documents
describing GR-1230-CORE and GR-1230-1LR, as well as documents showing the GR-1230 System, in invalidating configurations as
implemented in systems including Cisco’s ONS 15454 and 15327 products, were publicly available by at least 2001, and describe the
relevant functionality of those switches:

e GR-1230-CORE, “SONET Bidirectiona Line-Switched Ring Equipment Generic Criteria’, published December 1998 (“ GR-
1230-CORE")

e GR-1230-ILR, “SONET Bidirectional Line-Switched Ring Equipment Issues List Report”, February 1999 (“GR-1230-ILR”)

e Bidirectiona Line Switched Ring (GR-1230-CORE), Cisco Systems, Inc. (CISCO-QUICKER-00000624)

e BLSR DRI in Maverick/5.0, Greg Wohlenberg, Cisco Systems, Inc. (CISCO-QUICKER-00000680)

e BLSR Simulator, Product Requirements Document, Cisco Systems, Inc. (C1SCO-QUICKER-00000629)

e Product Requirement Document Release Monet, Cisco Systems, Inc., R1.3 (CISCO-QUICKER-00000625)

e Product Requirement Document Release Monet, Cisco Systems, Inc., R1.4 (CISCO-QUICKER-00000626)

e Telcordia Roadmap to Fiber and Optical Technologies Documents, Telcordia Technologies (CI SCO-QUICK ER-00000650)

e Cisco ONS 15454 Multiservice Trangport Platform, Cisco Systems, Inc. (C1SCO-QUICK ER-00000566)

Motivations to combine the disclosuresin the references describing the GR-1230 Standard with disclosuresin other publications
known in the art, as explained in this chart, include at least the similarity in subject matter between the references to the extent they
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concern methods of fault protection in ring networks, and specifically to methods and systems for routing data flows based on
available network segments. Insofar as the references cite other patents or publications, or suggest additional changes, one of ordinary
skill in the art would look beyond a single reference to other referencesin the field.

These invalidity contentions are based on Defendant’s present understanding of the asserted claims, and Quicker Connections
apparent construction of the claimsin its March 12, 2025 Disclosure of Asserted Claims and Infringement Contentions Pursuant to
PR. 3-1, (Quicker Connections “Infringement Disclosures’), which are deficient at |east insofar as it fails to cite any documents or
identify accused structures, acts, or materials in the Accused Products with particularity. Defendant does not agree with Quicker
Connections' application of the claims, or that the claims satisfy the requirements of 35 U.S.C. § 112. Defendant’s contentions herein
are not, and should in no way be seen as, admissions or adoptions as to any particular claim scope or construction, or as any admission
that any particular element is met by any accused product in any particular way. Defendant objects to any attempt to imply claim
construction from this chart. Defendant’s prior art invalidity contentions are made in a variety of aternatives and do not represent
Defendant’s agreement or view as to the meaning, definiteness, written description support for, or enablement of any claim contained
therein.

The following contentions are subject to revision and amendment pursuant to Federal Rule of Civil Procedure 26(e), the Local Rules,
and the Orders of record in this matter subject to further investigation and discovery regarding the prior art and the Court’s
construction of the claims at issue.
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Claim Element

GR-1230 Standard

1[pre]

In abidirectional
ring network, in
which nodes are
mutually
connected by
network segments,
amethod of fault
protection,
comprising:

GR-1230 Standard discloses in a bidirectional ring network, in which nodes are mutually connected by

network segments, a method of fault protection, comprising.

For example, GR-1230 Standard discloses a failure protection method for bidirectional rings, including
bidirectional line switched rings (BL SR) where nodes are connected by links, e.g., in abidirectional ring
network, in which nodes are mutually connected by network segments, a method of fault protection.

GR-1230-CORE at 1-1
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Claim Element

GR-1230 Standard
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Claim Element

GR-1230 Standard

GR-1230-CORE at 2-2

GR-1230-CORE at 2-2

GR-1230-CORE at 2-8

GR-1230-CORE at 2-9

GR-1230-CORE at 2-12

Quicker Connections - Exhibit 2049
IPR2025-01088 - Page 5



Claim Chart for U.S. Patent No. 7,061,859 | Cisco

Claim Element GR-1230 Standard

GR-1230-CORE at 2-13
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Claim Element GR-1230 Standard

GR-1230-CORE at 3-1

Quicker Connections - Exhibit 2049
IPR2025-01088 - Page 7



Claim Chart for U.S. Patent No. 7,061,859 | Cisco

Claim Element GR-1230 Standard

GR-1230-CORE at 3-2
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Claim Element GR-1230 Standard

CISCO-QUICKER-00000624 at 1-15
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Claim Element GR-1230 Standard

CISCO-QUICKER-00000625 at 16

24
Quicker Connections - Exhibit 2049
IPR2025-01088 - Page 24



Claim Chart for U.S. Patent No. 7,061,859 | Cisco

Claim Element GR-1230 Standard

CISCO-QUICK ER-00000625 at 65-69
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Claim Element GR-1230 Standard

CISCO-QUICKER-00000626 at 16
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Claim Element GR-1230 Standard

CISCO-QUICKER-00000626 at 65-69
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Claim Element

GR-1230 Standard

1[a]

constructing a
general mask
indicating which
of the segments
arereachablein
the event of afault
in the network by
assigning a
respective genera
mask bit to each
segment,
indicating whether
the segment is
reachable
following
occurrence of the
fault;

GR-1230 Standard discloses constructing a general mask indicating which of the segments are reachable in the
event of afault in the network by assigning a respective general mask bit to each segment, indicating whether
the segment is reachabl e following occurrence of the faullt.

For example, GR-1230 Standard discloses K bytes (K1 and K2) for particular nodes and links, which indicate
whether a particular action needs to be taken to route network traffic, including whether a failure has occurred.
The nodes also maintain ring node identifications (ID), aring topology map, and a squelch table, that contain
information related to the network topology. Thus, at least under the claim scope alleged by Quicker
Connection’s Infringement Disclosures, this limitation is met. To the extent that GR-1230 Standard is not
found to meet this limitation, it would have been obvious to a person of ordinary skill in the art as explained

below.

GR-1230-CORE at 2-2

GR-1230-CORE at 2-4

GR-1230-CORE at 2-5
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Claim Element GR-1230 Standard

GR-1230-CORE at 2-6

GR-1230-CORE at 3-9 —3-16
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Claim Element GR-1230 Standard
GR-1230-CORE at 3-19 - 3-21
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Claim Element GR-1230 Standard

GR-1230-CORE at 3-24 — 3-26
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Claim Element GR-1230 Standard
GR-1230-CORE at 3-32 - 3-35
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Claim Element GR-1230 Standard

GR-1230-CORE at 6-6 — 6-7
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Claim Element GR-1230 Standard
GR-1230-CORE at 6-8

GR-1230-CORE at 6-15—-6-21
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Claim Element GR-1230 Standard

GR-1230-CORE at 8-12 - 8-15
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Claim Element GR-1230 Standard
GR-1230-CORE at ROL-6 — ROL-12
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Claim Element GR-1230 Standard
GR-1230-ILR at 3-2—-3-3
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Claim Element GR-1230 Standard
GR-1230-ILR at 3-7

CISCO-QUICKER-00000624 at 1-15
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CISCO-QUICKER-00000625 at 65-69
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CISCO-QUICKER-00000626 at 16
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CISCO-QUICKER-00000626 at 65-69
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Under at least the apparent claim scope alleged by Quicker Connections' Infringement Disclosures, GR-1230
Standard in combination with (1) the knowledge of a person of ordinary skill in the art, aloneor in

further combination with (2) each (individually, as well as one or more together) of the

references identified in element 1[a] of Exhibit D and F charts renders the claim, including the present
limitation, obvious. Below are examples of such references.

Omichi at Claim 2 (“The bifurcation insertion node according to claim 1, further comprising: processing means
for determining whether or not a virtual path is affected by aring link fault based on alocation of the ring link
where afault has occurred stored in thefirst table, aring link to be used as aworking path set in the second table,
and a route direction set in the route switching flag, and for causing the ring link communication means to
transmit information in an opposite direction if the virtual path is affected,

wherein the route selection method includes a first table provided for each virtual path for storing the location
of the ring link where the fault has occurred, a second table provided for each virtual path and in which thering
link to be used as the working path is set, and a route switching flag provided for each virtual path and set to
switch the direction of the route to be used as the working path.”)

Omichi at Claim 3 (“The bifurcation insertion node according to claim 2, wherein the second table and route
switching flags of some virtual paths are set with all bitsinverted.”)

Omichi at Claim 4 (“The bifurcation insertion node according to claim 2 or 3, wherein the numbers of the ring
links used as working paths set in the second table are set to non-consecutive discrete numbers.”)

Omichi at [0012] (“[Meansfor Solving Problem] The bifurcation insertion node according to claim 1 is provided
with abranch line link communication means for communicating information over the branch linelink; ring link
communication means for communicating information viathe ring link, and route selection method for receiving
notification of a ring link fault via the ring link communication means, and for causing the ring link
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communication means to transmit information in the opposite direction to avirtual path affected by the ring link
fault.”)

Omichi at [0031]-[0032] (“[0031] FIG. 4 is adiagram explaining the virtual path protection path. A protection
path isavirtual path that is used to avoid afault that occurs on the ring network. In FIG. 4, afault occursin the
ring link 2b between the bifurcation insertion node 1b and the bifurcation insertion node 1c, so a virtua path
VP1, which is a protection path that does not pass through the ring link 2b, is used.

[0032] A fault occurring in this ring link 2b is detected by the bifurcation insertion node 1b or 1c, and the
occurrence of the fault is notified to the other bifurcation insertion nodes. The bifurcation insertion node la
receiving the notification of the fault checks the virtual paths affected by the fault among the virtual paths from
the branch line node 4a connected to the bifurcation insertion nodeitself, and transmitsaframe 5 or an ATM cell
6 to thering link 2d in the opposite direction for the virtual path affected by the fault to avoid the fault. That is,
the bifurcation insertion node 1a avoids the fault by switching the route of the virtual path VP1 from the
counterclockwise direction (working path) illustrated in FIG. 3 to the clockwise direction (protection path)
illustrated in FIG. 4. The details of switching to the protection path will be described later.”)

Omichi at [0036]-[0038] (“[0036] FIG. 6(a) to FIG. 6(c) are diagrams for explaining the tables stored in the
route information unit 9. The ring link fault table illustrated in FIG. 6(a) is atable for holding information on
whether or not afault has occurred in aring link. Thisring link fault table has a bit width equal to the maximum
number of ring links in the ring network, and the bit numbers correspond to the ring link numbers. Each bit
indicates that the corresponding ring link is not faulty when it is “0” and indicates that the corresponding ring
link isfaulty whenitis“1.” Therefore, when thereisno fault, al bitsin thering link fault table are“0”, but when
afault occurs in aring link, the bifurcation insertion nodes lato 1d that receive the fault notification sets the
content of the bit number corresponding to the ring link number where the fault occurred to “1.”

[0037] The used ring link table illustrated in FIG. 6(b) is atable set for each virtual path, and indicates the ring
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link to be used as the working path. Thisring link table in use has a bit width equal to the maximum number of
ring links in the ring network, and the bit number corresponds to the number of the ring link. Each bit indicates
that the corresponding ring link is used as a protection path when it is“0”, and indicates that the corresponding
ring link is used as aworking path whenitis“1.”

[0038] The route switching flag illustrated in FIG. 6(c) is aflag that is set for each virtual path, and indicates
whether the working path is clockwise or counterclockwise. When this route switching flag is“07, it indicates
that the working path is clockwise, and when it is®“1”, it indicates that the working path is counterclockwise.”)

Omichi at [0044] (“[0044] When thering link fault is removed, the bifurcation insertion node which detects that
the fault has been removed notifies other bifurcation insertion nodes that the fault has been removed. The
bifurcation insertion node that receives the notification of the fault removal setsthe corresponding bit in the ring
link fault table to “0.” When all the bits in the ring link fault table are cleared, the virtual path that has been
switched to the protection path and is now in operation is switched to the working path, and the ring network

operates asif it were completely fault-free.”)

Omichi at Figure 3 and 4
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Omichi at Figure 5
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Omichi at Figure 6
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Omichi at 7
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Killat at Abstract (“ The invention relates to a method, a structure and a communications network for
transporting data packets, receive addresses being contained in said data packets. The communications
network consists of linked bi-directional rings with so-called multi-nodes which switch between adjacent
rings, and so-called single nodes which are arranged along the periphery of aring as so-called add-drop
multiplexers. The network is provided with atree structure during initialization. The multi-nodes are the nodes
of said tree structure and each branch consists of two segments which accommodate the add-drop multiplexers
(2, 3, 5). All of the data packets follow the shortest pathsin relation to said tree structure, and the routing
information provided at the initialization stage is sufficient so that in the case of abreakdown in one segment
only the single nodes of the segment and the at most two adjacent multi-nodes have to make new routing
decisions. A multi-node is able to do so just from knowing the port connected to the defective segment, and the
single node concerned is able to do so just from knowing which single nodes can still be reached in the
direction of the defect.”)
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Killat at 1 (* Theinvention relates to a method for constructing and operating a communications network
according to the preamble of Claim 1, in which data packets are routed through the network together with
receiver addresses in order to ultimately be removed from the network by the receiver by evaluating the
receiver addresses.

The invention further relates to a redundant communications network for transporting data packets according
to the preamble of Claim 17.

State-of -the-art routing algorithms assume that network nodes exchange information about the shortest routes
to other nodes, if known, or the status of the connected lines.

Based on this information, each node cal culates the minimum distances to all possible destination nodes and
the corresponding output port (cf. D.E. Comer: Internetworking with TPC/IP, Vol. 1, 3rd ed., Prentice Hall
(1995)).

Since the information is exchanged approximately every 30 seconds, the network can adapt to the failure of
lines or nodes within this time horizon.

It would be better to find a method that can consider and bridge failures in much shorter time intervals (~ 1
msec).”)

Killat at 2 (“The object of thisinvention isto provide a method for operating a communications network and a
corresponding network which, when the network isinitialized, already distributes al information on how data
packets are to be routed in normal operation and in the event of an error. The main aim isto ensure that routing
information does not have to be distributed in the network every time a connection is established or
terminated.

The invention minimizes connection setup times for connections under normal conditions aswell as
reconfiguration times in the event of an error.”)

Killat at 2 (“Along al lines, also called "segments’, there are "single" nodes, which are designed as "add-drop"
multiplexers: they can send in both directions of their ssgment and receive from both directions. They also
feature areceive/transmit port for aterminal device to be connected. A single node removes a packet from the
network if it recognizes an address assigned to it in the recipient address. To send, it refers to arouting table
(or recognizes from the structure of the recipient address) to see which output port it should send the packet to.
The multi-nodes that link the rings are assigned an address on each adjacent segment, via which the multi-node
can be addressed. The multi-nodes must also be informed in the form of rules or tables to which segment a
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received packet should be forwarded. Multi-nodes can be used to switch redundant pathsif a section of the
route or one or more single nodes in a segment failed.”)

Killat at 3 (“During initialization, atableis created for each multi-node that specifies the output port through
which a specific destination address can be reached. According to the invention, the routing is defined in such
away that — regardless of any meshing —the routing is always carried out along the tree structure. Sinceitisa
tree structure with double lines, if one segment fails, this strategy only needs to be dightly modified by the two
adjacent multi-nodes and the single stations of the affected segment, using the second intact segment of the
same branch.”)

Killat at 3-4 ("Fig. 3 Single node (with segment prefix SPO and suffix SSO) in normal operation; NP: user
port; BP: leaf port; WP: root port;

Fig. 4 Single node (with segment prefix SPO and suffix SSO) and a failed segment SPO; not reachable: SSX >
SS0 (SSX < SS0), where the information in parentheses in the diagrams refers to the case: SSx < SSO;

Fig. 5 Multi-node, failed segment with prefix SPX; SB: segment bit, PP: port prefix, SP: segment prefix, SS:
segment suffix. The index o refers to the multi-node in question. WP: root port, NP: user port.”)

Killat at Figure 3
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Killat at Figure 4
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Killat at Figure 5
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Killat at 4 (“In the preferred version of the invention, the addresses are assigned in such away that routing
tables can be omitted because the address structure reflects the tree structure of the network. This situation is
shown in Fig. 2, where the first 7 bits of the address of the single stations connected to this segment are
indicated along the segments. This part of anode address (9 in Fig. 2), called the segment prefix SP, uniquely
identifies a segment, for example segment 10. Thefirst bit of an address, the segment bit SB, indicates whether
the corresponding station is located on the left or right segment of a branch. Because of this left/right marking,
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neighboring multi-nodes must have a different sense of rotation when assigning address values, see Fig. 2:
multi-nodes with an even placing have the same direction of rotation as the root node, those with an odd
placing, e.g. a positions 5 and 6, have the opposite direction.”)

Killat at Figure 2

Killat at 5-6 (“If thereisafailure on the segment in question, two stations adjacent to the failure area register
the loss of communication capability.
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They communicate this |oss to the network management using a special message. The network management
informs the adjacent multi-nodes and the single nodes of the affected segment about the failure, which leads to
the behavior outlined in Fig. 4 for the single nodes.

One possible variant is that the affected stations could already receive and interpret the information addressed
to the network management. This saves adelay equivalent to the duration of asignal round-trip.”)

Killat at 6 (“ The port prefix PP (13 in Fig. 2) at amulti-node is the bit sequence consisting of the segment bit
SB, the node identifier K resulting from the tree structure (cf. 8 in Fig. 2) and the Idn bit port identifier. Port
prefix PP and prefix of the connected segment SP differ for nodes of non-maximum order by low-order
zeros.”)

Killat at 7 (“ The routing decisions to be made, which are described in Fig. 3-5, can be implemented using
simple comparator circuits that check subaddresses for equality or "greater than” relationships. Another
implementation compatible with the present invention would be to create arouting table in the form of a RAM
(random access memory) in which the correct output port is entered for each conceivable receiving address
according to the ruleslaid down in Fig. 3-5.

A further implementation under the invention would consist in identifying each connection by a connection
identifier, communicating the relationship between the connection identifier and the destination address to all
the nodes or all the nodes involved in the connection in a signaling phase, whereupon the nodes, after
analyzing the destination address constructed according to the invention, would independently complete the
routing table according to the specified rules.”)

Killat at 7-8 (*In ATM networks with a network structure according to the invention, the header field contains
segment prefix SP, station suffix SS and a connection identifier of length r, whereby the maximum number of
connections that can be processed viaasingle station is 2r.

In an alternative implementation variant, the method is as described in Section 3, fina paragraph : the network
works with connection identifiers VPIS/VCIs (Virtual Path Identifier / Virtual Circuit Identifier). In asignaling
phase, the relationship between VPI/VCI and the invention address reflecting the topology, is revealed so that
the nodes can make the entries in the routing tables for VPIs/\VVCls according to the rulesin Fig. 3-5.”)
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Killat at Claim 1 (“1. Method for constructing and operating a communications network for transporting data
packets, each of which contains receiver addresses that can be evaluated by aterminal device addressed by
them, the network having networked bidirectional rings with multi-nodes connecting the rings to one another
and single nodes arranged along the periphery of the network, characterized in that during initialization the
network isformed in atree structure in which the multi-nodes, which contain root ports directed towards a root
node and one or more leaf ports, are designed as nodes of the tree structure and each branch of the tree
structure consists of two segments receiving the single nodes, the single nodes containing aroot port, aleaf
port and one or more user ports, that in the event of afailure in a segment the routing decisions for the data
packets are made by the single node of the segment and the multi-nodes immediately adjacent to the segment,
the routing decision of a multi-node being made from the knowledge of the failed segment and the routing
decision of a single node being made from the knowledge of the single nodes that can still be reached in the
direction of thefailure.”)

Killat at Claim 2 (“2. Method according to claim 1, characterized in that the routing decision of a multi-node
is made solely from the knowledge of the failed segment and/or the routing decision of a single node is made
solely from the knowledge of the single nodes still reachable in the failure direction.”)

Killat at Claim 4 (“4. Method according to claim 3, characterized in that the segment prefix has a substructure
predetermined by the number of node levels of the tree underlying the network, the segment prefix indicating
how to reach the address in question starting from the root node of the tree.”)

Killat at Claim 17 (“17. Communications network for transporting data packets, each of which contains
receiver addresses that can be evaluated by an end device addressed by them, the network having networked
bidirectional rings with multi-nodes connecting the rings to one another and single nodes arranged along the
periphery of the network, in particular to implement a method under claim 1, characterized in that the network
isformed in atree structure in which the multi-nodes, which contain root ports directed towards a root node
and one or more leaf ports, are designed as nodes of the tree structure and each branch of the tree structure
consists of two segments receiving the single nodes, the single nodes containing a root port, aleaf port and one
or more user ports, so that single nodes of a segment and the multi-nodes immediately adjacent to the segment
are formed in such away that, in the event of a segment failure, the routing decisions for the data packets are
made by the single node of the segment and the multi-nodes immediately adjacent to the segment, the routing
decision of a multi-node being made from the knowledge of the failed segment and the routing decision of a
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single node being made from the knowledge of the single nodes that can still be reached in the direction of the
failure.”)
Killat at Claim 20 (* 20. Network according to claim 19, characterized in that the segment prefix has a
substructure predetermined by the number of node levels of the tree underlying the network, the segment
prefix indicating how to reach the address in question starting from the root node of the tree.”)
Killat at Claim 22 (*22. Network according to claims 17, 18 or 19, characterized in that the addresses are
supplemented by a connection identifier which allows different connections to a destination station to be
distinguished.”)
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1[b]

for agiven data
flow to be
conveyed through
the network from
asource nodeto a
destination node,
constructing a
specific mask
indicating the
segmentson a
desired path of the
flow by assigning
arespective
specific mask bit
to each of the
segments,
indicating whether
the flow wasto be
conveyed over the
segment had
occurrence of the
segment been
operational before
the fault; and

GR-1230 Standard discloses for a given data flow to be conveyed through the network from a source node to a
destination node, constructing a specific mask indicating the segments on a desired path of the flow by
assigning a respective specific mask bit to each of the segments, indicating whether the flow was to be
conveyed over the segment had occurrence of the segment been operational before the fault.

For example, GR-1230 Standard discloses K bytes (K1 and K2) for particular nodes and links, which indicate
whether a particular action needs to be taken to route network traffic, including whether afailure has occurred.
The nodes also maintain ring node identifications (ID), aring topology map, and a squelch table, that contain
information related to the network topology and the flow of network traffic. Thus, at least under the claim
scope aleged by Quicker Connection’s Infringement Disclosures, this limitation is met. To the extent that GR-
1230 Standard is not found to meet this limitation, it would have been obvious to a person of ordinary skill in
the art as explained below.

GR-1230-CORE at 2-2

GR-1230-CORE at 2-4

GR-1230-CORE at 2-5
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GR-1230-CORE at 2-6

GR-1230-CORE at 2-9

GR-1230-CORE at 3-9 —3-16
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GR-1230-CORE at 3-19-3-21
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GR-1230-CORE at 3-24 — 3-26
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GR-1230-CORE at 3-32 - 3-35
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GR-1230-CORE at 6-6 — 6-7
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GR-1230-CORE at 6-8

GR-1230-CORE at 6-15—-6-21
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GR-1230-CORE at 8-12 — 8-15
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GR-1230-CORE at ROL-6 — ROL-12
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GR-1230-ILR at 3-2—-3-3
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GR-1230-ILR at 3-7

CISCO-QUICKER-00000624 at 1-15
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CISCO-QUICKER-00000625 at 16
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CISCO-QUICKER-00000625 at 65-69
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CISCO-QUICKER-00000626 at 16
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CISCO-QUICK ER-00000626 at 65-69

189
Quicker Connections - Exhibit 2049
IPR2025-01088 - Page 189



Claim Chart for U.S. Patent No. 7,061,859 | Cisco

Claim Element

GR-1230 Standard

190

Quicker Connections - Exhibit 2049
IPR2025-01088 - Page 190



Claim Chart for U.S. Patent No. 7,061,859 | Cisco

Claim Element

GR-1230 Standard

191

Quicker Connections - Exhibit 2049
IPR2025-01088 - Page 191



Claim Chart for U.S. Patent No. 7,061,859 | Cisco

Claim Element

GR-1230 Standard

192

Quicker Connections - Exhibit 2049
IPR2025-01088 - Page 192



Claim Chart for U.S. Patent No. 7,061,859 | Cisco

Claim Element

GR-1230 Standard

193

Quicker Connections - Exhibit 2049
IPR2025-01088 - Page 193



Claim Chart for U.S. Patent No. 7,061,859 | Cisco

Claim Element

GR-1230 Standard

194

Quicker Connections - Exhibit 2049
IPR2025-01088 - Page 194



Claim Chart for U.S. Patent No. 7,061,859 | Cisco

Claim Element

GR-1230 Standard

Under at |east the apparent claim scope alleged by Quicker Connections’ Infringement Disclosures, GR-1230
Standard in combination with (1) the knowledge of a person of ordinary skill in the art, aloneor in

further combination with (2) each (individually, as well as one or more together) of the

references identified in element 1[b] of Exhibit D and F charts renders the claim, including the present
limitation, obvious. Below are examples of such references.

Omichi at Claim 2 (“The bifurcation insertion node according to claim 1, further comprising: processing
means for determining whether or not avirtual path is affected by aring link fault based on alocation of the
ring link where a fault has occurred stored in the first table, aring link to be used as aworking path set in the
second table, and a route direction set in the route switching flag, and for causing the ring link communication
means to transmit information in an opposite direction if the virtual path is affected,

wherein the route selection method includes afirst table provided for each virtual path for storing the location
of the ring link where the fault has occurred, a second table provided for each virtual path and in which the
ring link to be used as the working path is set, and a route switching flag provided for each virtual path and set
to switch the direction of the route to be used as the working path.”)

Omichi at Claim 3 (“The bifurcation insertion node according to claim 2, wherein the second table and route
switching flags of some virtual paths are set with all bitsinverted.”)

Omichi a Claim 4 (* The bifurcation insertion node according to claim 2 or 3, wherein the numbers of thering
links used as working paths set in the second table are set to non-consecutive discrete numbers.”)

Omichi at [0012] (“[Meansfor Solving Problem] The bifurcation insertion node according to clam 1 is
provided with a branch line link communication means for communicating information over the branch line
link; ring link communication means for communicating information viathe ring link, and route selection
method for receiving notification of aring link fault via the ring link communication means, and for causing
the ring link communi cation means to transmit information in the opposite direction to a virtual path affected
by thering link fault.”)
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Omichi at [0028]-[0030] (“[0028] FIG. 2(a) isadiagram illustrating an example of avirtual path used asa
virtual information communication path. Virtual paths VP1 to VP4 respectively indicate the route from branch
line node 4a to branch line node 4c, the route from branch line node 4ato branch line node 4d, the route from
branch line node 4d to branch line node 4a, and the route from branch line node 4d to branch line node 4c. In
thisway, the ring links 2a to 2d and the branch line links 3ato 3d make it possible to accommodate a plurality
of virtual paths on one transmission line.

[0029] A virtual path is set between branch line nodes 4ato 4d viathe ring network, and servesas a
communication path for variable-length frames containing information or fixed-length ATM cells. FIG. 2(b)
and FIG. 2(c) are diagramsillustrating the configurations of aframe and an ATM cell. Asillustrated in FIG.
2(b), frame 5 includes a 4-byte header unit including avirtual path number, and an information unit in which
information of 60 to 1518 bytesis stored. Asillustrated in FIG. 2(c), ATM cell 6 includes a 5-byte header unit
containing the virtual path number and an information unit containing 48 bytes of information.

[0030] FIG. 3isadiagram explaining the working path of avirtual path. A working path isavirtual path that
isnormally used, and in FIG. 3, virtual path VP1 which is aroute from branch line node 4ato branch line node
4cisillustrated as an example.”)

Omichi at [0036]-[0038] (“[0036] FIG. 6(a) to FIG. 6(c) are diagrams for explaining the tables stored in the
route information unit 9. The ring link fault tableillustrated in FIG. 6(a) is atable for holding information on
whether or not afault has occurred in aring link. Thisring link fault table has a bit width equal to the
maximum number of ring links in the ring network, and the bit numbers correspond to the ring link numbers.
Each bit indicates that the corresponding ring link is not faulty when it is*“0” and indicates that the
corresponding ring link isfaulty whenitis“1.” Therefore, when there is no fault, al bitsin thering link fault
table are “0”, but when afault occursin aring link, the bifurcation insertion nodes 1ato 1d that receive the
fault notification sets the content of the bit number corresponding to the ring link number where the fault
occurred to “1.”

[0037] Theused ring link tableillustrated in FIG. 6(b) is atable set for each virtual path, and indicates the ring
link to be used as the working path. This ring link table in use has a bit width equal to the maximum number of
ring links in the ring network, and the bit number corresponds to the number of the ring link. Each bit indicates
that the corresponding ring link is used as a protection path when it is“0”, and indicates that the corresponding
ring link is used as aworking path when it is“1.”
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[0038] The route switching flag illustrated in FIG. 6(c) isaflag that is set for each virtual path, and indicates
whether the working path is clockwise or counterclockwise. When this route switching flag is “0”, it indicates
that the working path is clockwise, and when it is*1”, it indicates that the working path is counterclockwise.”)

Omichi at [0039]-[0043] (“[0039] FIG. 7 isaflow chart explaining the processing procedure of the bifurcation
insertion node in this embodiment. First, when the route selection processing unit 8 receivesaframe 5 or an
ATM cell 6 from the branch line link receiving unit 13 (S1), it refers to the header of the frame 5 or the ATM
cell 6to identify itsvirtual path number (S2).

[0040] Next, the route selection processing unit 8 judges whether or not the route switching flag corresponding
to the virtual path number identified in step S2is“0” (S3). If the route switching flag is“0” (S3, 0), the used
ring link table corresponding to the virtual path number specified in step S2 is compared with the ring link
fault table to determine whether or not there are bits with the same bit number and both bits set to “1” (S4). If
there are no bits with the same bit number and both bits are set to “1” (S4, No), either thereis no fault in the
ring network, or even if there is afault, the ring link in which the fault occursis not included in the working
path, so the ring link transmitting unit 10 is made to transmit the frame 5 or ATM cell 6 in aclockwise
direction (S5).

[0041] Furthermore, if there are bits with the same bit number and both bits are set to “1” (4, Yes), the
working path includes aring link in which afault has occurred, so the ring link transmitting unit 10 is caused
to transmit the frame 5 or ATM cell 6 in a counterclockwise direction. That is, the frame 5 or ATM cell 6is
transmitted using the protection path (S6).

[0042] Furthermore, if the route switching flag is“1” in step S3 (S3, 1), the used ring link table corresponding
to the virtual path number identified in step S2 is compared with the ring link fault table to determine whether
there isabit whose contents are both “1” (S7). If there are no bits with the same bit number and both bits are
setto“1” (S7, No), either there is no fault in the ring network or the working path does not include the faulty
ring link even if afault has occurred, therefore, the ring link transmitting unit 10 is made to transmit frame 5 or
ATM cell 6 in acounterclockwise direction (S8).

[0043] Furthermore, if there are bits with the same bit number and both bits are set to “1” (S7, Yes), thering
link includes aring link whose working path has afault, so the ring link transmitting unit 10 isinstructed to
transmit frame 5 or ATM cell 6 in aclockwise direction. That is, frame 5 or ATM cell 6 is transmitted using the
protection path.”)
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Omichi at [0046]-[0047] (“[0046] In the ring network of embodiment 1, for all of the virtual path usage ring
link tables, a“0” indicates that the corresponding ring link is used as a protection path, and a“1” indicates that
the corresponding ring link is used as a working path. When the route switching flag was “0”, it indicated that
the working path was clockwise, and when it was “1”, it indicated that the working path was counterclockwise.
[0047] In the ring network of this embodiment, the used ring link tables and route switching flags of some
virtual paths are set in the same manner as the used ring links and route switching flagsin the first
embodiment. For the other virtual paths, the ring link tables used, and the route switching flags, the values of
each bit are set by inverting them. For example, in thering link tableillustrated in FIG. 6(b), the bits b16 to b9
are set to “1” to be used as the working path, and the bits b8 to b1 are set to “0” to be used as the protection
path. Also, the route switching flag illustrated in FIG. 6(c) is set to “0” to use the clockwise direction.”)

Omichi at [0049] (“[0049] Intheinitial stage of using aring network, it is expected that the number of ring
links actually used will often be smaller than the maximum number of ring links. In this embodiment, non-
consecutive discrete numbers are set as the ring link numbers. In setting the ring link table for each virtual path
of the bifurcation insertion node, the bit corresponding to the ring link number to be used isset to “1”, and the
bits between the bits set to “1” are also set to “1” in advance. When a new bifurcation insertion node is added
to this ring network, the number of the new ring link is set to be between the ring link numbers on both sides
of the insertion position.”)

Omichi at Figure 3 and 4
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Omichi at Figure 5
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Omichi at Figure 6
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Omichi at 7
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Killat at Abstract (“ The invention relates to a method, a structure and a communications network for
transporting data packets, receive addresses being contained in said data packets. The communications
network consists of linked bi-directional rings with so-called multi-nodes which switch between adjacent
rings, and so-called single nodes which are arranged along the periphery of aring as so-called add-drop
multiplexers. The network is provided with atree structure during initialization. The multi-nodes are the nodes
of said tree structure and each branch consists of two segments which accommodate the add-drop multiplexers
(2, 3, 5). All of the data packets follow the shortest pathsin relation to said tree structure, and the routing
information provided at the initialization stage is sufficient so that in the case of abreakdown in one segment
only the single nodes of the segment and the at most two adjacent multi-nodes have to make new routing
decisions. A multi-node is able to do so just from knowing the port connected to the defective segment, and the
single node concerned is able to do so just from knowing which single nodes can still be reached in the
direction of the defect.”)
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Killat at 1 (* Theinvention relates to a method for constructing and operating a communications network
according to the preamble of Claim 1, in which data packets are routed through the network together with
receiver addresses in order to ultimately be removed from the network by the receiver by evaluating the
receiver addresses.

The invention further relates to a redundant communications network for transporting data packets according
to the preamble of Claim 17.

State-of -the-art routing algorithms assume that network nodes exchange information about the shortest routes
to other nodes, if known, or the status of the connected lines.

Based on this information, each node cal culates the minimum distances to all possible destination nodes and
the corresponding output port (cf. D.E. Comer: Internetworking with TPC/IP, Vol. 1, 3rd ed., Prentice Hall
(1995)).

Since the information is exchanged approximately every 30 seconds, the network can adapt to the failure of
lines or nodes within this time horizon.

It would be better to find a method that can consider and bridge failures in much shorter time intervals (~ 1
msec).”)

Killat at 2 (“The object of thisinvention isto provide a method for operating a communications network and a
corresponding network which, when the network isinitialized, already distributes al information on how data
packets are to be routed in normal operation and in the event of an error. The main aim isto ensure that routing
information does not have to be distributed in the network every time a connection is established or
terminated.

The invention minimizes connection setup times for connections under normal conditions aswell as
reconfiguration times in the event of an error.”)

Killat at 2 (“Along al lines, also called "segments’, there are "single" nodes, which are designed as "add-drop"
multiplexers: they can send in both directions of their ssgment and receive from both directions. They also
feature areceive/transmit port for aterminal device to be connected. A single node removes a packet from the
network if it recognizes an address assigned to it in the recipient address. To send, it refers to arouting table
(or recognizes from the structure of the recipient address) to see which output port it should send the packet to.
The multi-nodes that link the rings are assigned an address on each adjacent segment, via which the multi-node
can be addressed. The multi-nodes must also be informed in the form of rules or tables to which segment a
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received packet should be forwarded. Multi-nodes can be used to switch redundant pathsif a section of the
route or one or more single nodes in a segment failed.”)

Killat at 3 (“During initialization, atableis created for each multi-node that specifies the output port through
which a specific destination address can be reached. According to the invention, the routing is defined in such
away that — regardless of any meshing —the routing is always carried out along the tree structure. Sinceitisa
tree structure with double lines, if one segment fails, this strategy only needs to be dightly modified by the two
adjacent multi-nodes and the single stations of the affected segment, using the second intact segment of the
same branch.”)

Killat at 3-4 ("Fig. 3 Single node (with segment prefix SPO and suffix SSO) in normal operation; NP: user
port; BP: leaf port; WP: root port;

Fig. 4 Single node (with segment prefix SPO and suffix SSO) and a failed segment SPO; not reachable: SSX >
SS0 (SSX < SS0), where the information in parentheses in the diagrams refers to the case: SSx < SSO;

Fig. 5 Multi-node, failed segment with prefix SPX; SB: segment bit, PP: port prefix, SP: segment prefix, SS:
segment suffix. The index o refers to the multi-node in question. WP: root port, NP: user port.”)

Killat at Figure 3
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Killat at Figure 4
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Killat at Figure 5
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Killat at 4 (*In the preferred version of the invention, the addresses are assigned in such away that routing
tables can be omitted because the address structure reflects the tree structure of the network. This situation is
shown in Fig. 2, where the first 7 bits of the address of the single stations connected to this segment are
indicated along the segments. This part of a node address (9 in Fig. 2), called the segment prefix SP, uniquely
identifies a segment, for example segment 10. Thefirst bit of an address, the segment bit SB, indicates whether
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the corresponding station is located on the left or right segment of a branch. Because of this left/right marking,
neighboring multi-nodes must have a different sense of rotation when assigning address values, see Fig. 2:
multi-nodes with an even placing have the same direction of rotation as the root node, those with an odd
placing, e.g. at positions 5 and 6, have the opposite direction.”)

Killat at Figure 2
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Killat at 5 (*In addition to the user port NP, each single node has two network-side ports, which are referred to
asthe root port WP and the leaf port BP according to their location. The routing rules for the three portsin the

undisturbed normal case are shown in Fig. 3. In the case that the station suffices do not increase monotonically,
it must be recorded for al stations (= single nodes) of a segment whether they can be reached via the root port

or the leaf port.”)

Killat at 5-6 (“If thereis afailure on the segment in question, two stations adjacent to the failure area register
the loss of communication capability.

They communicate this loss to the network management using a special message. The network management
informs the adjacent multi-nodes and the single nodes of the affected segment about the failure, which leads to
the behavior outlined in Fig. 4 for the single nodes.

One possible variant is that the affected stations could already receive and interpret the information addressed
to the network management. This saves a delay equivalent to the duration of asignal round-trip.

Killat a 6 (“ The port prefix PP (13 in Fig. 2) at a multi-node is the bit sequence consisting of the segment bit
SB, the node identifier K resulting from the tree structure (cf. 8 in Fig. 2) and the Idn bit port identifier. Port
prefix PP and prefix of the connected segment SP differ for nodes of non-maximum order by low-order
zeros.”)

Killat at 7 (“ The routing decisions to be made, which are described in Fig. 3-5, can be implemented using
simple comparator circuits that check subaddresses for equality or "greater than” relationships. Another
implementation compatible with the present invention would be to create arouting table in the form of a RAM
(random access memory) in which the correct output port is entered for each conceivable receiving address
according to the ruleslaid down in Fig. 3-5.

A further implementation under the invention would consist in identifying each connection by a connection
identifier, communicating the relationship between the connection identifier and the destination address to all
the nodes or all the nodes involved in the connection in a signaling phase, whereupon the nodes, after
analyzing the destination address constructed according to the invention, would independently complete the
routing table according to the specified rules.”)
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Killat at 7-8 (*In ATM networks with a network structure according to the invention, the header field contains
segment prefix SP, station suffix SS and a connection identifier of length r, whereby the maximum number of
connections that can be processed viaa single station is 2r.

In an alternative implementation variant, the method is as described in Section 3, final paragraph : the network
works with connection identifiers VPIS/VCls (Virtual Path Identifier / Virtual Circuit Identifier). In asignaling
phase, the relationship between VPI/VCI and the invention address reflecting the topology, is revealed so that
the nodes can make the entries in the routing tables for VPIs/V Cls according to therulesin Fig. 3-5.”)

Killat at Claim 1 (*1. Method for constructing and operating a communications network for transporting data
packets, each of which contains receiver addresses that can be evaluated by aterminal device addressed by
them, the network having networked bidirectional rings with multi-nodes connecting the rings to one another
and single nodes arranged along the periphery of the network, characterized in that during initialization the
network isformed in atree structure in which the multi-nodes, which contain root ports directed towards a root
node and one or more leaf ports, are designed as nodes of the tree structure and each branch of the tree
structure consists of two segments receiving the single nodes, the single nodes containing aroot port, a leaf
port and one or more user ports, that in the event of afailure in a segment the routing decisions for the data
packets are made by the single node of the segment and the multi-nodes immediately adjacent to the segment,
the routing decision of a multi-node being made from the knowledge of the failed segment and the routing
decision of a single node being made from the knowledge of the single nodes that can still be reached in the
direction of thefailure.”)

Killat at Claim 2 (“2. Method according to claim 1, characterized in that the routing decision of a multi-node
is made solely from the knowledge of the failed segment and/or the routing decision of a single node is made
solely from the knowledge of the single nodes still reachable in the failure direction.”)

Killat at Claim 4 (“4. Method according to claim 3, characterized in that the segment prefix has a substructure
predetermined by the number of node levels of the tree underlying the network, the segment prefix indicating
how to reach the address in question starting from the root node of the tree.”)

Killat at Claim 17 (“17. Communications network for transporting data packets, each of which contains
receiver addresses that can be evaluated by an end device addressed by them, the network having networked
bidirectional rings with multi-nodes connecting the rings to one another and single nodes arranged along the
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periphery of the network, in particular to implement a method under claim 1, characterized in that the network
isformed in atree structure in which the multi-nodes, which contain root ports directed towards a root node
and one or more leaf ports, are designed as nodes of the tree structure and each branch of the tree structure
consists of two segments receiving the single nodes, the single nodes containing a root port, aleaf port and one
or more user ports, so that single nodes of a segment and the multi-nodes immediately adjacent to the segment
are formed in such away that, in the event of a segment failure, the routing decisions for the data packets are
made by the single node of the segment and the multi-nodes immediately adjacent to the segment, the routing
decision of a multi-node being made from the knowledge of the failed segment and the routing decision of a
single node being made from the knowledge of the single nodes that can still be reached in the direction of the
failure.”)

Killat at Claim 20 (* 20. Network according to claim 19, characterized in that the segment prefix has a
substructure predetermined by the number of node levels of the tree underlying the network, the segment
prefix indicating how to reach the address in question starting from the root node of the tree.”)

Killat at Claim 22 (*22. Network according to claims 17, 18 or 19, characterized in that the addresses are
supplemented by a connection identifier which allows different connections to a destination station to be
distinguished.”)
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1[c] GR-1230 Standard discloses for a given data flow to be conveyed through the network from a source node to a
destination node, constructing a specific mask indicating the segments on a desired path of the flow by
superimposing the | assigning a respective specific mask bit to each of the segments, indicating whether the flow was to be

genera and conveyed over the segment had occurrence of the segment been operational before the fault.

specific masksin

order to determine | For example, GR-1230 Standard discloses K bytes (K1 and K2) for particular nodes and links, which indicate
adisposition of whether a particular action needs to be taken to route network traffic, including whether afailure has occurred.
the flow. The nodes also maintain ring node identifications (ID), aring topology map, and a squelch table, that contain

information related to the network topology. The squelch table is used to reroute traffic in the event of a
failure using information about the network path and the location of the failure. Thus, at least under the claim
scope aleged by Quicker Connection’s Infringement Disclosures, this limitation is met. To the extent that GR-
1230 Standard is not found to meet this limitation, it would have been obviousto a person of ordinary skill in
the art as explained below.

GR-1230-CORE at 2-2

GR-1230-CORE at 2-4

GR-1230-CORE at 2-5
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GR-1230-CORE at 2-6

GR-1230-CORE at 2-9

GR-1230-CORE at 3-2
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GR-1230-CORE at 3-9 - 3-16
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GR-1230-CORE at 3-24 — 3-26
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GR-1230-CORE at 3-32 - 3-35
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Under at least the apparent claim scope alleged by Quicker Connections' Infringement Disclosures, GR-1230
Standard in combination with (1) the knowledge of a person of ordinary skill in the art, aloneor in

further combination with (2) each (individually, as well as one or more together) of the

references identified in element 1[c] of Exhibit D and F charts renders the claim, including the present
limitation, obvious. Below are examples of such references.

Omichi at Abstract (“[Problem] To provide a bifurcation insertion node that can quickly recover from a fault
when the fault occurs on aring network.

[Resolution Means]  The bifurcation insertion node includes a branch line link transmitting unit 12 and a
branch line link receiving unit 13 that communicate information via a branch line link, aring link transmitting
unit 10 and aring link receiving unit 11 that communicate information viaaring link, and a route selection
processing unit 8 that receives notification of aring link fault viathe ring link receiving unit 11 and causes the
ring link transmitting unit 10 to transmit information in the opposite direction to a virtual path affected by the
ring link fault. The route selection processing unit 8 causes the ring link transmission unit 10 to transmit
information in the opposite direction to the virtual path affected by the ring link fault, thereby enabling rapid
recovery from the fault.”)

Omichi at Claim 1 (* A bifurcation insertion node constituting a ring network, comprising:

branch line link communication means for communicating information via the branch line link;

ring link communication means for communicating information viathe ring link,

and route selection method for receiving notification of aring link fault viathe ring link communication means,
and for causing the ring link communication means to transmit information in the opposite direction to a virtua
path affected by the ring link fault.”)

Omichi at Claim 2 (“The bifurcation insertion node according to claim 1, further comprising: processing means
for determining whether or not a virtual path is affected by aring link fault based on alocation of the ring link
where afault has occurred stored in thefirst table, aring link to be used as aworking path set in the second table,
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and a route direction set in the route switching flag, and for causing the ring link communication means to
transmit information in an opposite direction if the virtual path is affected,

wherein the route selection method includes a first table provided for each virtual path for storing the location
of the ring link where the fault has occurred, a second table provided for each virtual path and in which thering
link to be used as the working path is set, and a route switching flag provided for each virtual path and set to
switch the direction of the route to be used as the working path.”)

Omichi a Claim 5 (“A ring network, comprising: a plurality of branch line nodes, a plurality of bifurcation
insertion nodes connected to each of the plurality of branch line nodes via a branch line link, and a ring link
connecting the plurality of bifurcation insertion nodesin aring shape, wherein each of the plurality of bifurcation
insertion nodes includes a branch line link communi cation means for communicating information viathe branch
linelink,

ring link communication means for communicating information over the ring link,

and route selection method for receiving notification of the occurrence of a ring link fault via the ring link
communication means and causing the ring link communication means to transmit information in the opposite
direction to the virtual path affected by thering link fault.”)

Omichi at Claim 6 (“A ring network fault recovery method including a plurality of branch line nodes, aplurality
of bifurcation insertion nodes connected to each of the plurality of branch line nodes via a branch line link, and
aring link connecting the plurality of bifurcation insertion nodes in aring shape, comprising:

astep of causing a bifurcation insertion node receive notification of afault in aring link;

and a step of causing the bifurcation insertion node to transmit information in an opposite direction for avirtual
path affected by the ring link fault.”)

Omichi at [0012] (“[Meansfor Solving Problem] The bifurcation insertion node according to claim 1 is provided
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with abranch line link communication means for communicating information over the branch linelink; ring link
communication means for communicating information viathering link, and route selection method for receiving
notification of a ring link fault via the ring link communication means, and for causing the ring link
communication means to transmit information in the opposite direction to avirtual path affected by the ring link
fault.”)

Omichi at [0014]-[0023] (“[0014] The bifurcation insertion node of claim 2 is the bifurcation insertion node of
claim 1, wherein processing means for determining whether or not a virtual path is affected by aring link fault
based on alocation of the ring link where a fault has occurred stored in the first table, aring link to be used as 3
working path set in the second table, and aroute direction set in the route switching flag, and for causing the ring
link communi cation means to transmit information in an opposite direction if the virtual path is affected, wherein
route selection method includes afirst table provided for each virtual path for storing the location of the ring link
where the fault has occurred, a second table provided for each virtual path and in which the ring link to be used
asthe working path is set, and aroute switching flag provided for each virtual path and set to switch the direction
of the route to be used as the working path.

[0015] The processing means determine whether or not avirtual path is affected by aring link fault based on the
first table, the second table, and the value set in the route switching flag, so that it is possible to quickly determine
whether or not avirtual path is affected by aring link fault, enabling rapid recovery from the fault.

[0016] The bifurcation insertion node according to claim 3 is the bifurcation insertion node of claim 2, wherein
the second table and route switching flags of some virtual paths are set with all bitsinverted.

[0017] Since the second table and route switching flags of some virtual paths are set with all bits inverted, the
traffic in the ring network can be reduced and more virtual paths can be accommodated.

[0018] The bifurcation insertion node of claim 4 is the bifurcation insertion node of claim 2 or 3, wherein the
numbers of the ring links used as working paths set in the second table are set to non-consecutive discrete
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numbers.

[0019] The numbers of the ring links used as working paths set in the second table are set to non-consecutive
discrete numbers, so that when adding a bifurcation insertion node, there is no need to change the settings of the
second table of an existing bifurcation insertion node, making it possible to add a bifurcation insertion node in
ashort period of time.

[0020] The ring network described in claim 5 is a ring network including a plurality of branch line nodes, a
plurality of bifurcation insertion nodes connected to each of the plurality of branch line nodes via a branch line
link, and a ring link connecting the plurality of bifurcation insertion nodes in a ring shape, wherein each of the
plurality of bifurcation insertion nodes includes a branch line link communication means for communicating
information via the branch line link, ring link communication means for communicating information over the
ring link, and route selection method for receiving notification of the occurrence of aring link fault viathe ring
link communication means and causing the ring link communication means to transmit information in the
opposite direction to the virtual path affected by the ring link fault.

[0021] The route selection method receives notification of aring link fault via the ring link communication
means and causes the ring link communication means to transmit information in the opposite direction to the
virtual path affected by the ring link fault, thus enabling rapid fault recovery.

[0022] The ring network fault recovery method according to claim 6 is a ring network fault recovery method
including a plurality of branch line nodes, a plurality of bifurcation insertion nodes connected to each of the
plurality of branch line nodesviaabranch linelink, and aring link connecting the plurality of bifurcation insertion
nodes in aring shape, being provided with a step of having a bifurcation insertion node receive notification of 3
fault in aring link and a step of causing the bifurcation insertion node to transmit information in an opposite
direction for avirtual path affected by the ring link fault.

[0023] By having the bifurcation insertion node transmit information in the opposite direction to the virtual path
affected by the ring link fault, rapid fault recovery is possible.”)
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Omichi at [0031]-[0032] (“[0031] FIG. 4 is adiagram explaining the virtual path protection path. A protection
path isavirtual path that is used to avoid afault that occurs on the ring network. In FIG. 4, afault occursin the
ring link 2b between the bifurcation insertion node 1b and the bifurcation insertion node 1c, so a virtual path
VP1, which is aprotection path that does not pass through the ring link 2b, is used.

[0032] A fault occurring in this ring link 2b is detected by the bifurcation insertion node 1b or 1c, and the
occurrence of the fault is notified to the other bifurcation insertion nodes. The bifurcation insertion node la
receiving the notification of the fault checks the virtual paths affected by the fault among the virtual paths from
the branch line node 4a connected to the bifurcation insertion nodeitself, and transmitsaframe 5 or an ATM cell
6 to thering link 2d in the opposite direction for the virtual path affected by the fault to avoid the fault. That is,
the bifurcation insertion node la avoids the fault by switching the route of the virtual path VP1 from the
counterclockwise direction (working path) illustrated in FIG. 3 to the clockwise direction (protection path)
illustrated in FIG. 4. The details of switching to the protection path will be described later.”)

Omichi at [0035] (“When the route selection processing unit 8 receives aframe 5 or an ATM cell 6 from the
ring link receiving unit 11 or the branch line link receiving unit 13, it determines the transmission direction of
the frame 5 or the ATM cell 6 by referring to the information stored in the route information unit 9, and causes
the ring link transmitting unit 10 or the branch line link transmitting unit 12 to transmit the frame 5 or the ATM
cell 6.7)

Omichi at [0036]-[0038] (“[0036] FIG. 6(a) to FIG. 6(c) are diagrams for explaining the tables stored in the
route information unit 9. The ring link fault table illustrated in FIG. 6(a) is atable for holding information on
whether or not afault has occurred in aring link. Thisring link fault table has a bit width equal to the maximum
number of ring links in the ring network, and the bit numbers correspond to the ring link numbers. Each bit
indicates that the corresponding ring link is not faulty when it is “0” and indicates that the corresponding ring
link isfaulty whenitis®1.” Therefore, when thereisno fault, all bitsinthering link fault tableare 0", but when
afault occurs in aring link, the bifurcation insertion nodes 1ato 1d that receive the fault notification sets the
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content of the bit number corresponding to the ring link number where the fault occurred to “1.”

[0037] The used ring link tableillustrated in FIG. 6(b) is atable set for each virtual path, and indicates the ring
link to be used as the working path. Thisring link table in use has a bit width equal to the maximum number of
ring links in the ring network, and the bit number corresponds to the number of the ring link. Each bit indicates
that the corresponding ring link is used as a protection path when it is“0”, and indicates that the corresponding
ring link is used as aworking path when it is“1.”

[0038] The route switching flag illustrated in FIG. 6(c) is aflag that is set for each virtual path, and indicates
whether the working path is clockwise or counterclockwise. When this route switching flag is“0”, it indicates
that the working path is clockwise, and when itis“1”, it indicates that the working path is counterclockwise.”)

Omichi at [0039]-[0043] (“[0039] FIG. 7 isaflow chart explaining the processing procedure of the bifurcation
insertion node in this embodiment. First, when the route selection processing unit 8 receives a frame 5 or an
ATM cell 6 from the branch line link receiving unit 13 (S1), it refers to the header of the frame 5 or the ATM
cell 6 to identify itsvirtual path number (S2).

[0040] Next, the route selection processing unit 8 judges whether or not the route switching flag corresponding

to the virtual path number identified in step S2 is“0” (S3). If the route switching flag is “0” (S3, 0), the used
ring link table corresponding to the virtual path number specified in step S2 is compared with the ring link fault
table to determine whether or not there are bits with the same bit number and both bits set to “1” (S4). If there
are no bits with the same bit number and both bits are set to “1” (S4, No), either there is no fault in the ring
network, or even if thereisafault, thering link in which the fault occursis not included in the working path, so
the ring link transmitting unit 10 is made to transmit the frame 5 or ATM cell 6 in a clockwise direction (S5).

[0041] Furthermore, if there are bits with the same bit number and both bitsare set to “1” ($4, Yes), the working

path includes aring link in which afault has occurred, so thering link transmitting unit 10 is caused to transmit
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theframe5 or ATM cell 6 inacounterclockwisedirection. That is, theframe5 or ATM cell 6 istransmitted using
the protection path (S6).

[0042] Furthermore, if the route switching flagis“1” in step S3 (S3, 1), the used ring link table corresponding
to the virtual path number identified in step S2 is compared with the ring link fault table to determine whether
thereisabit whose contents are both “1” (S7). If there are no bits with the same bit number and both bits are set
to“1” (S7, No), either there is no fault in the ring network or the working path does not include the faulty ring
link even if afault has occurred, therefore, the ring link transmitting unit 10 is made to transmit frame 5 or ATM
cell 6 in a counterclockwise direction (S8).

[0043] Furthermore, if there are bitswith the same bit number and both bitsare set to “1” (S7, Yes), thering link
includes aring link whose working path has afault, so the ring link transmitting unit 10 isinstructed to transmit
frame5or ATM cell 6inaclockwisedirection. That is, frame 5 or ATM cell 6 istransmitted using the protection
path.”)

Omichi at [0046]-[0047] (“[0046] In the ring network of embodiment 1, for all of the virtual path usage ring link
tables, a“0” indicates that the corresponding ring link is used as a protection path, and a*“1” indicates that the
corresponding ring link is used as a working path. When the route switching flag was “0”, it indicated that the
working path was clockwise, and when it was “1”, it indicated that the working path was counterclockwise.

[0047] Inthering network of this embodiment, the used ring link tables and route switching flags of some virtual
paths are set in the same manner as the used ring links and route switching flags in the first embodiment. For the
other virtual paths, the ring link tables used, and the route switching flags, the values of each bit are set by
inverting them. For example, in thering link tableillustrated in FIG. 6(b), the bits b16 to b9 are set to “1” to be
used as the working path, and the bits b8 to b1 are set to “0” to be used as the protection path. Also, the route
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switching flag illustrated in FIG. 6(c) isset to “0” to use the clockwise direction.”)

Omichi at [0049] (“[0049] In theinitial stage of using aring network, it is expected that the number of ring links
actually used will often be smaller than the maximum number of ring links. In this embodiment, non-consecutive
discrete numbers are set as the ring link numbers. In setting the ring link table for each virtual path of the
bifurcation insertion node, the bit corresponding to the ring link number to be used is set to “1”, and the bits
between the bits set to “1” are also set to “1” in advance. When a new bifurcation insertion node is added to thig
ring network, the number of the new ring link is set to be between the ring link numbers on both sides of the
insertion position.”)

Omichi at Figure 3 and 4
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Omichi at Figure 5
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Omichi at Figure 6
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Omichi at 7

286

Quicker Connections - Exhibit 2049
IPR2025-01088 - Page 286



Claim Chart for U.S. Patent No. 7,061,859 | Cisco

Claim Element

GR-1230 Standard

Killat at Abstract (“The invention relates to a method, a structure and a communications network for
transporting data packets, receive addresses being contained in said data packets. The communications
network consists of linked bi-directional rings with so-called multi-nodes which switch between adjacent
rings, and so-called single nodes which are arranged along the periphery of aring as so-called add-drop
multiplexers. The network is provided with atree structure during initialization. The multi-nodes are the nodes
of said tree structure and each branch consists of two segments which accommodate the add-drop multiplexers
(2, 3, 5). All of the data packets follow the shortest pathsin relation to said tree structure, and the routing
information provided at the initialization stage is sufficient so that in the case of a breakdown in one segment
only the single nodes of the segment and the at most two adjacent multi-nodes have to make new routing
decisions. A multi-node is able to do so just from knowing the port connected to the defective segment, and the
single node concerned is able to do so just from knowing which single nodes can still be reached in the
direction of the defect.”)
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Killat at 1 (* The invention relates to a method for constructing and operating a communications network
according to the preamble of Claim 1, in which data packets are routed through the network together with
receiver addresses in order to ultimately be removed from the network by the receiver by evaluating the
receiver addresses.

The invention further relates to a redundant communications network for transporting data packets according
to the preamble of Claim 17.

State-of-the-art routing algorithms assume that network nodes exchange information about the shortest routes
to other nodes, if known, or the status of the connected lines.

Based on this information, each node cal culates the minimum distances to all possible destination nodes and
the corresponding output port (cf. D.E. Comer: Internetworking with TPC/IP, Vol. 1, 3rd ed., Prentice Hall
(1995)).

Since the information is exchanged approximately every 30 seconds, the network can adapt to the failure of
lines or nodes within this time horizon.

It would be better to find a method that can consider and bridge failures in much shorter time intervals (~ 1
MSeC).”)

Killat at 2 (* The object of thisinvention is to provide a method for operating a communications network and a
corresponding network which, when the network isinitialized, already distributes all information on how data
packets are to be routed in normal operation and in the event of an error. The main aim isto ensure that routing
information does not have to be distributed in the network every time a connection is established or
terminated.

The invention minimizes connection setup times for connections under normal conditions as well as
reconfiguration times in the event of an error.”)

Killat at 2 (*Along all lines, also called "segments’, there are "single" nodes, which are designed as "add-drop”
multiplexers: they can send in both directions of their segment and receive from both directions. They also
feature areceive/transmit port for aterminal device to be connected. A single node removes a packet from the
network if it recognizes an address assigned to it in the recipient address. To send, it refers to arouting table
(or recognizes from the structure of the recipient address) to see which output port it should send the packet to.
The multi-nodes that link the rings are assigned an address on each adjacent segment, via which the multi-node
can be addressed. The multi-nodes must also be informed in the form of rules or tables to which segment a
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received packet should be forwarded. Multi-nodes can be used to switch redundant pathsif a section of the
route or one or more single nodes in a segment failed.”)

Killat at 3 (“During initialization, atableis created for each multi-node that specifies the output port through
which a specific destination address can be reached. According to the invention, the routing is defined in such
away that — regardless of any meshing —the routing is always carried out along the tree structure. Sinceitisa
tree structure with double lines, if one segment fails, this strategy only needs to be dightly modified by the two
adjacent multi-nodes and the single stations of the affected segment, using the second intact segment of the
same branch.”)

Killat at 3-4 ("Fig. 3 Single node (with segment prefix SPO and suffix SSO) in normal operation; NP: user
port; BP: leaf port; WP: root port;

Fig. 4 Single node (with segment prefix SPO and suffix SSO) and a failed segment SPO; not reachable: SSX >
SS0 (SSX < SS0), where the information in parentheses in the diagrams refers to the case: SSx < SSO;

Fig. 5 Multi-node, failed segment with prefix SPX; SB: segment bit, PP: port prefix, SP: segment prefix, SS:
segment suffix. The index o refers to the multi-node in question. WP: root port, NP: user port.”)

Killat at Figure 3
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Killat at Figure 4
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Killat at Figure 5
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Killat at 4 (“In the preferred version of the invention, the addresses are assigned in such away that routing
tables can be omitted because the address structure reflects the tree structure of the network. This situation is
shown in Fig. 2, where the first 7 bits of the address of the single stations connected to this segment are
indicated along the segments. This part of anode address (9 in Fig. 2), called the segment prefix SP, uniquely
identifies a segment, for example segment 10. Thefirst bit of an address, the segment bit SB, indicates whether
the corresponding station is located on the left or right segment of a branch. Because of this left/right marking,
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neighboring multi-nodes must have a different sense of rotation when assigning address values, see Fig. 2:
multi-nodes with an even placing have the same direction of rotation as the root node, those with an odd
placing, e.g. a positions 5 and 6, have the opposite direction.”)

Killat at Figure 2

Killat at 5 (“In addition to the user port NP, each single node has two network-side ports, which are referred to
asthe root port WP and the leaf port BP according to their location. The routing rules for the three portsin the
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undisturbed normal case are shown in Fig. 3. In the case that the station suffices do not increase monotonically,
it must be recorded for all stations (= single nodes) of a segment whether they can be reached via the root port
or the leaf port.”)

Killat at 5-6 (“If thereis afailure on the segment in question, two stations adjacent to the failure area register
the loss of communication capability.

They communicate this |oss to the network management using a special message. The network management
informs the adjacent multi-nodes and the single nodes of the affected segment about the failure, which leads to
the behavior outlined in Fig. 4 for the single nodes.

One possible variant is that the affected stations could already receive and interpret the information addressed
to the network management. This saves a delay equivalent to the duration of asignal round-trip.

Killat a 6 (“ The port prefix PP (13 in Fig. 2) at a multi-node is the bit sequence consisting of the segment bit
SB, the node identifier K resulting from the tree structure (cf. 8 in Fig. 2) and the Idn bit port identifier. Port
prefix PP and prefix of the connected segment SP differ for nodes of non-maximum order by low-order
zeros.”)

Killat at 7 (“ The routing decisions to be made, which are described in Fig. 3-5, can be implemented using
simple comparator circuits that check subaddresses for equality or "greater than” relationships. Another
implementation compatible with the present invention would be to create arouting table in the form of a RAM
(random access memory) in which the correct output port is entered for each conceivable receiving address
according to the ruleslaid down in Fig. 3-5.

A further implementation under the invention would consist in identifying each connection by a connection
identifier, communicating the relationship between the connection identifier and the destination address to all
the nodes or all the nodes involved in the connection in a signaling phase, whereupon the nodes, after
analyzing the destination address constructed according to the invention, would independently complete the
routing table according to the specified rules.”)

Killat at 7-8 (*In ATM networks with a network structure according to the invention, the header field contains
segment prefix SP, station suffix SS and a connection identifier of length r, whereby the maximum number of
connections that can be processed via asingle station is 2r.
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In an alternative implementation variant, the method is as described in Section 3, final paragraph : the network
works with connection identifiers VPIS/VCls (Virtual Path Identifier / Virtual Circuit [dentifier). In asignaling
phase, the relationship between VPI/VCI and the invention address reflecting the topology, is revealed so that
the nodes can make the entries in the routing tables for VPIs/VVCls according to the rulesin Fig. 3-5.”)

Killat at Claim 1 (“1. Method for constructing and operating a communications network for transporting data
packets, each of which contains receiver addresses that can be evaluated by aterminal device addressed by
them, the network having networked bidirectional rings with multi-nodes connecting the rings to one another
and single nodes arranged along the periphery of the network, characterized in that during initialization the
network isformed in atree structure in which the multi-nodes, which contain root ports directed towards a root
node and one or more leaf ports, are designed as nodes of the tree structure and each branch of the tree
structure consists of two segments receiving the single nodes, the single nodes containing aroot port, aleaf
port and one or more user ports, that in the event of afailure in a ssgment the routing decisions for the data
packets are made by the single node of the segment and the multi-nodes immediately adjacent to the segment,
the routing decision of a multi-node being made from the knowledge of the failed segment and the routing
decision of a single node being made from the knowledge of the single nodes that can still be reached in the
direction of thefailure.”)

Killat at Claim 2 (*2. Method according to claim 1, characterized in that the routing decision of a multi-node
is made solely from the knowledge of the failed segment and/or the routing decision of a single node is made
solely from the knowledge of the single nodes still reachable in the failure direction.”)

Killat at Claim 4 (*4. Method according to claim 3, characterized in that the segment prefix has a substructure
predetermined by the number of node levels of the tree underlying the network, the segment prefix indicating
how to reach the address in question starting from the root node of the tree.”)

Killat at Claim 13 (“13. Method according to one or more of claims 1-12, characterized in that the routing
decisions are made with the aid of a series of comparators which carry out queries for "equal to" or "greater
than" relationship.”)

Killat at Claim 17 (*17. Communications network for transporting data packets, each of which contains
receiver addresses that can be evaluated by an end device addressed by them, the network having networked
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bidirectional rings with multi-nodes connecting the rings to one another and single nodes arranged along the
periphery of the network, in particular to implement a method under claim 1, characterized in that the network
isformed in atree structure in which the multi-nodes, which contain root ports directed towards a root node
and one or more leaf ports, are designed as nodes of the tree structure and each branch of the tree structure
consists of two segments receiving the single nodes, the single nodes containing a root port, aleaf port and one
or more user ports, so that single nodes of a segment and the multi-nodes immediately adjacent to the segment
are formed in such away that, in the event of a segment failure, the routing decisions for the data packets are
made by the single node of the segment and the multi-nodes immediately adjacent to the segment, the routing
decision of a multi-node being made from the knowledge of the failed segment and the routing decision of a
single node being made from the knowledge of the single nodes that can still be reached in the direction of the
failure.”)

Killat at Claim 20 (“20. Network according to claim 19, characterized in that the segment prefix has a
substructure predetermined by the number of node levels of the tree underlying the network, the segment
prefix indicating how to reach the address in question starting from the root node of the tree.”)

Killat at Claim 22 (“22. Network according to claims 17, 18 or 19, characterized in that the addresses are
supplemented by a connection identifier which allows different connections to a destination station to be
distinguished.”)

Killat at Claim 29 (“29. Network according to one or more of claims 17-28, characterized in that the
routing decisions are made with the aid of a series of comparators which carry out queries for "equal to" or
"greater than" relationship.”)
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