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Description
Technical Field

[0001] The present invention relates to a method for
multicast service management in a communication net-
work access device, particularly to a method for multicast
management of user interface for enhancing switching
performance of multicast service channel and apparatus
for implementing the method.

Background of the Invention

[0002] United States Patent Application Publication
2004/0090970 discloses a method and an apparatus
comprising the features of the preamble of claims 1 and
10. The apparatus supports a communication link in the
local loop, which has hardware to distribute a copy of one
or more data flows to any of a number of devices that are
each connected to the apparatus by the link. Distribution
of data flows in the apparatus can be implemented by a
point to multipoint virtual circuit. The time delay and over-
head associated with virtual circuit changes are eliminat-
ed in certain embodiments by changing only an internal
mapping. For that purpose, the apparatus comprises an
internet protocol (IP) unit that maintains a list of all sub-
scribers that are watching a video data flow being broad-
cast to each IP multicast group. The IP unit updates each
group membership list in response to IGMP messages
including IGMP Join, Leave, and GSP messages.
[0003] United States Patent Application Publication
2005/0041680 discloses a layer 2 switch between a mul-
ticast network and one or more user systems including
a switching engine having an import port to receive mul-
ticasted data from the multicast network and a plurality
of output ports. The switching engine is capable of deliv-
ering at least a part of the multicasted data from at least
one of a plurality of data sources in the multicast network
to one or more data-destination ports of the plurality of
output ports. The switching engine further comprises a
transfer table to store corresponding relations between
the at least one of the plurality of data sources and the
one or more data-destination ports of the plurality of out-
put ports; and a switching controller to update the transfer
table according to a predetermined message that passes
through the switching engine.

[0004] European Patent Application 1 359 709 and 1
624 612 describe further methods of handling internet
group management protocol messages.

[0005] Withincreasing development in use of commu-
nication technology, multicast service (e.g. IP TV network
television, IP conference television service, IP online
courses and etc.) has increasingly become widespread
and public service, which is becoming noticeable busi-
ness point of growth.

[0006] FIG.1 is a schematic diagram of a typical IP
multicast architecture. A multicast routing protocol is
used between a local router and a remote router, and
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can be Distance Vector Multicast Routing Protocol (DVM-
RP), Protocol Independent Multicast-Dense Mode (PIM-
DM) and etc. This protocol forms a routing forwarding
table for multicast based on topology for interfaces en-
tering a multicast group. A group membership protocol
is used between an IGMP host and the local router. For
example, a typical Internet Group Management Protocol
(IGMP) host notifies the local router by this protocol that
it desires to enter a certain multicast group and receive
messages thereof, while the local router periodically que-
ries whether a member of a known group within a local
area network is in an active state (i.e. whether there are
stillsome members belonging to a certain multicast group
in this network section) to create and maintain member-
ship information in a direct interconnection section of the
router. Also, in order to effectively suppress diffusion of
multicast data on a link layer, multicast protocols such
as IGMP Snooping/Proxy are introduced into a network
device of an access layer.

[0007] As shown in FIG.2, a network access device
DSLAM (Digital Subscriber Line Access Multiplexer) ef-
fects the functions of IGMP Proxy/enhanced IGMP
Snooping. IGMP Proxy/enhanced IGMP Snooping re-
ceives a multicast membership report message from a
user interface, analyzes IP addresses of multicast groups
in the message, creates a multicast forwarding table for
the IP address of a respective multicast group and the
user interface, and forwards the message to an upper
layer device. Multicast service streams are replicated to
a plurality of network interfaces based on the multicast
forwarding table, and each network interface can be con-
nected to several user terminals (e.g. STB, PC terminals)
via a Customer Premises Equipment (CPE). Multicast
service often has relative higher requirement for re-
sponse speed of devices due to its high real-time require-
ment and high service quality requirement for being di-
rectly oriented to terminal users. For example, the device
is required to be ms level with respect to processing on
request for terminal multicast users leaving. There exist
two versions of IGMP for use (IGMPv1, IGMPV2). For a
user of IGMPv1, the terminal can enter the multicast
group without Leave message. For a user of IGMPV2, it
is comprised of Leave message and allows quickly re-
porting termination of members to the network device.
For a user of IGMPv1, when channels are switched for
the user, the network access device receives request for
entering other channel from the user, but it can not de-
termine whether the user has left the previous multicast
service channel or there are other users receiving data
from the previous multicast service channel at present.
Now the approaches which can be used are mainly two
types: A) rule of latest-request-first: DSLAM deletes the
interface from the multicast group of the multicast service
table and in turn the multicast data stream stops. The
shortcomings of this approach are apparent in spite of
its high leaving speed: first, the system sets a latest-trans-
mitted message for entering the multicast group from the
user as high priority so as to affect the multicast service
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which the user originally makes request to enter; second,
when there are a plurality of users of the multicast on the
same interface, one user newly entering the channel will
have an effect on other users using the channel. B) Gen-
eral Membership Query (GMQ) process including que-
rying whether there are users on the interface, still trans-
mitting the multicast data stream to the user interface if
there are other users responding to this querying; other-
wise DSLAM deletes the user interface from the multicast
group of the multicast service table and in turn the mul-
ticast data stream stops. The GMQ process usually re-
quires a period of response time according to specifica-
tion of the protocol, while it is directed to all multicast
groups, and thus it is possible to result in a great amount
of interactions of IGMP protocol packets, which increase
burden of the network and affect performance of the sys-
tem. For a user of IGMPv2, when channels are switched
for the user, an IGMA message, which usually has one
Leave message followed by two or three Join messages,
is transmitted to the DSLAM interface connected to the
user. After DSLAM receives the Leave message, two
processes as follows can be used in accordance with
RFC2236: A) quick-leave approach: DSLAM deletes the
interface from the multicast group of the multicast service
table and in turn the multicast data stream stops; in this
approach, despite high leaving speed, when there are a
plurality of users of the multicast on the same interface,
leaving of one user will have an effect on other users on
use. B) process of entering Group Specification Query
(GSQ) including querying whether there are still other
users of the multicast group on the interface, still trans-
mitting the multicast data stream to the user interface if
there are other users responding to this querying; other-
wise DSLAM deletes the user interface from the multicast
group of the multicast service table and in turn the mul-
ticast data stream stops. The GSQ process usually re-
quires a period of 1-2 seconds according to specification
of the protocol, so that when channels are switched for
the user, the response speed of the system is relatively
low, the previous multicast data stream can not stop to
release interface resource and the newly-added multi-
cast data stream can not be provided to the user imme-
diately if the interface resource is limited at that time (e.g.
due to bandwidth limit), which will have an effect on serv-
ice experience of the user.

[0008] An improved method for channel switching in
IGMP service is provided in US Patent Application No.
20040117503, entitled "IGMA Expected Leave Triggered
By MAC Address", which determines whether the Leave
message is transmitted by means of tracing and com-
paring MAC information of users. However, this solution
has the following defects: 1) the user information is traced
and recorded only when the user enters, and when there
are a plurality of users, the items are too many, which
occupy precious memory space in operation; 2) the trac-
ing and recording table of the user is so long that it takes
too long time to search for match, so delay performance
will be affected when the user is switched to leave; 3)
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this solution can not effectively solve the problem of
quick-leaving for IGMPv1 since there is no Leaving mes-
sage when the user of IGMPV1 leaves multicast; 4) when
switching-back of channels is performed on users, the
previous leaving multicast data stream need to be re-
established.

[0009] Thus it can be seen that an effective means for
multicast service of user interface managementis lacked
in the existing network access device.

Summary of the Invention

[0010] The present invention proposes a method and
apparatus for multicast management of user interface in
a network access device, which enhances channel
switching performance of multicast service, selects pro-
tocol processing flows according to particular circum-
stances of current user when channel switching is per-
formed on the user, and enhances switching perform-
ance of user to the most without affecting the user nor-
mally enjoying services.

[0011] The following technical solutions are used in
the present invention:

[0012] A method for multicast connection manage-
ment of user interface in a network access device, which
is connected to several user terminals via the user inter-
face, the method comprising: a) setting a user multicast
information table for the user interface in the network
access device, having information items at least including
multicast addresses and user identification information;
b) obtaining the useridentification information from a user
IGMP message by the network access device, retrieving
the user multicast information table and adding a corre-
sponding item containing the multicast address and the
user identification information into the user multicast in-
formation table if the user is new for,the multicast group
which he makes request for entering when said user
IGMP message is a Join message, deleting the item of
the multicast group corresponding to the user identifica-
tion information from the user multicast information table,
entering a GSQ process and waiting for a next IGMP
message when said user IGMP message is aLeave mes-
sage; c) providing a multicast data stream of request for
entering to the user transmitting the Join message by the
network access device.

[0013] Preferably, said step b) of the method compris-
es performing access control checking when the network
access device receives the Join message: checking the
user multicast information table of the user interface
when multicast resources of the user interface are not
sufficient, terminating the multicast GSQ process and di-
rectly performing quick-leaving when the user multicast
information table of a multicast group is empty.

[0014] Preferably, said step b) of the method compris-
es deleting the item of the multicast group corresponding
to the user identification information from the user multi-
cast information table when said user is an IGMPv1 user
and entering the multicast group is time out for the user.
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[0015] Preferably, in said step a) of the method, the
user identification information is a MAC address or IP
address of the user, or other information which can iden-
tify the user.

[0016] Preferably, the user multicast information table
defined in the present invention further includes items of
multicast states to identify the multicast group as "active”,
"pending" or "idle" state.

[0017] According to the above definition to the multi-
cast state, said step b) comprises setting the multicast
state of the multicast group as "pending"” state after de-
leting the item corresponding to the user identification
information in the multicast group when said user IGMP
message is the Leave message or entering the multicast
group is time out for the user of IGMPv1, and further,
updating the multicast state of the multicast group as
"idle" state if there are no other users in the multicast
group when the GSQ process finishes.

[0018] According to the above definition to the multi-
cast state, processing on the Join message in said step
b) further comprises performing access control checking:
checking the user multicast information table of the user
interface when multicast resources of the user interface
are not sufficient, releasing bandwidth of the multicast
data stream when an "idle" multicast group exists; oth-
erwise, releasing bandwidth of the multicast data stream
by the access control checking when a "pending" multi-
cast group exists and the corresponding user identifica-
tion information is empty.

[0019] The present invention further provides a net-
work access device, which is connected to several user
terminals via a user interface, characterized in the device
comprising: a user multicast information table for saving
a multicast address and user identification information of
the user interface; an IGMP protocol processing unit for
obtaining the user identification information from a user
IGMP message by the network access device, retrieving
the user multicast information table after access control
checking and adding a corresponding item containing
the multicast address and the user identification informa-
tion into the user multicast information table if the user
is new for the multicast group which he makes request
for entering when said user IGMP message is a Join mes-
sage, deleting the item of the multicast group correspond-
ing to the user identification information from the user
multicast information table, entering a GSQ process and
waiting for a next IGMP message when said user IGMP
message is a Leave message.

[0020] Preferably, said IGMP protocol processing unit
performs access control checking when receiving the
Join message: checking the user multicast information
table of the user interface when multicast resources of
the user interface are not sufficient, terminating the mul-
ticast GSQ process and directly performing quick-leaving
when the user multicast information table of a multicast
group is empty.

[0021] Preferably, said IGMP protocol processing unit
is further for deleting the item of the multicast group cor-
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responding to the user identification information from the
user multicast information table when said user is an
IGMPv1 user and entering the multicast group is time out
for the user.

[0022] Preferably, the user identification information in
said user multicast information table is a MAC address
or IP address of the user, or other information which can
identify the user.

[0023] Preferably, said user multicastinformation table
of the network access device further includes items of
multicast states to identify the multicast group as "active",
"pending" or "idle" state.

[0024] According to the above definition to the multi-
cast state, said IGMP protocol processing unit sets the
multicast state of the multicast group as "pending" state
after deleting the item corresponding to the user identi-
fication information in the multicast group when the re-
ceived user IGMP message is the Leave message or
entering the multicast group is time out for the user of
IGMPvVL1.

[0025] According to the above definition to the multi-
cast state, said IGMP protocol processing unit further
updates the multicast state of the multicast group as "idle"
state if there are no other users in the multicast group
when the GSQ process finishes.

[0026] According to the above definition to the multi-
cast state, said IGMP protocol processing unit performs
access control checking: checking the user multicast in-
formation table of the user interface when multicast re-
sources of the user interface are not sufficient, releasing
bandwidth of the multicast data stream when an "idle"
multicast group exists; otherwise, releasing bandwidth
of the multicast data stream by the access control check-
ing when a "pending" multicast group exists and the cor-
responding user identification information is empty.
[0027] According tothe method and apparatus for mul-
ticast management of user interface provided in the
present invention, the network access device updates
the user multicast information table in real-time based on
the multicast service information of the users, which on
one hand reduces occupied memory resources, and on
the other hand enhances speed and performance of
channel switching, while ensuring not affecting other us-
ers. Under the existing network framework, it can not cost
more to implement the network device described in the
present invention, only with requirement of adding mech-
anism for dynamically tracing user multicast information
in software to enhance quality of service of multicast serv-
ice.

Brief Description of the Drawings

[0028] FIG.1 is a schematic diagram of a typical IP
multicast architecture;

[0029] FIG.2 is implementation of multicast service in
a network access device DSLAM;

[0030] FIG.3 is a structure schematic diagram of im-
plementation of multicast service in an access device in
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accordance with the present invention;

[0031] FIG.4is auser multicast information table pref-
erably used in a user interface of the network access
device in accordance with the present invention;

[0032] FIG.5A is a schematic diagram of processing
on the user IGMP message of the network access device
in accordance with the present invention;

[0033] FIG.5B is another schematic diagram of
processing on the user IGMP message of the network
access device in accordance with the present invention.

Detailed Description of the Invention

[0034] Detailed description of the preferred embodi-
ments of the present invention is provided as follows in
conjunction with accompanying figures.

[0035] FIG.3is a structure schematic diagram of im-
plementation of multicast service in an access device in
accordance with the presentinvention. A network access
device 20 is connected to several CPEs via a network
interface of the device, with each CPE connected to sev-
eral set-top boxes (STB1, STB2...STBN). The network
access device 20 includes an IGMP protocol processing
unit 21 for analyzing IP addresses of multicast groups in
a multicast membership report message, creating a mul-
ticast forwarding table 22 for the IP address of a respec-
tive multicast group and the user interface, and forward-
ing the message to an upper layer network device after
receiving the message from the network interface. The
network access device 20 will provide a multicast data
stream to the user interface based on the multicast for-
warding table 22.

[0036] The IGMP protocol processing unit can be im-
plemented by means of IGMP SNOOP or IGMP Proxy.
The principle of the IGMP SNOOP protocol implementa-
tion is forming the multicast forwarding table 22 by means
of intercepting the IGMP message transmitted from the
STB to the local router 30; the network access device 20
only forwarding the received multicast packet to mem-
bers of group according to the multicast forwarding table.
The IGMP Proxy implements the same functions as the
IGMP SNOOP does but with different mechanism: the
IGMP SNOOP obtains associated information only by
intercepting the IGMP message, while the IGMP Proxy
intercepts the IGMP request from the STB, performs
processing on it and then forward it to the local router 30.
[0037] According to ideas of the present invention, the
network access device 20 sets a user multicast informa-
tion table 23 for the user interface with items at least
including multicast addresses and user identification in-
formation. The user multicastinformation table 23 should
be apparently distinguished from the multicast forward-
ing table, and is used for achieving function of multicast
service management of the user interface to establish
the user interface and multicast service management of
the user terminal on the user interface.

[0038] Compared with the conventional processing of
the IGMP protocol processing unit, the improvements of
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the IGMP protocol processing unit in the present inven-
tion are obtaining the user identification information from
an IGMP message of the user terminal, retrieving the
user multicast information table 23 and adding a corre-
sponding item containing the multicast address and the
user identification information into the user multicast in-
formation table if the user is new for the multicast group
which he makes request for entering when said user
IGMP message is a Join message, entering a GSQ proc-
ess to detect whether there are other users in the multi-
cast group, while deleting the item of the user identifica-
tion information corresponding to the user with a Leave
message in the current multicast group from the user
multicast information table 23, and waiting for a next
IGMP message when said user IGMP message is the
Leave message; deleting the item of the multicast group
corresponding to the user identification information from
the user multicast information table when said user is an
IGMPV1 user without a Leave message mechanism and
entering the multicast group is time out.

[0039] Generally, multicast access is limited with re-
spect to the network access device. Access control
checking (including user interface sources, system re-
source checking and user identity checking) is needed
to determine whether to provide the requested multicast
data stream to the user prior to processing on the Join
message by the IGMP protocol processing unit. Accord-
ing to ideas of the present invention, it checks the user
multicast information table of the user interface when
multicast resources of the user interface are not suffi-
cient, terminating the multicast GSQ process and directly
performing quick-leaving when the user multicast infor-
mation table of a multicast group is empty.

[0040] FIG.4 is auser multicast information table pref-
erably used in a user interface of the network access
device in accordance with the present invention. The
items of the user multicast information include multicast
address and user identification information, in which the
user identification information may be MAC address or
IP address of the user terminal or other information iden-
tifying the user. In addition, the items may also include
ones of multicast state identifying current operation state
of the multicast at the user interface. For example, we
can use "A" to represent that the multicast is in "active"
state in which there are members receiving the multicast
data stream at the user interface; use "B" to represent
that the multicast is in "pending" state in which the mul-
ticast group is in the state of the GSQ process; use "C"
to represent that the multicast is in "idle" state in which
there is no member receiving the multicast data stream
at the user interface. The object to set the items of mul-
ticast state is that: 1) the network access device may
delete the multicast in the "idle" or "pending" state when
necessary to release its internal data bus bandwidth; 2)
when the user bandwidth resource is insufficient at the
user interface and a new multicast is making request for
entering it, it is needed to release the source at the user
interface; 3) reserving "pending", "idle" states can allow
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the multicast user performing switching-back of channels
to rapidly establish multicast connection, and provide se-
lection for multicast deletion at the user interface.

[0041] FIG.5A is a schematic diagram of processing
on the user IGMP message of the network access device
in accordance with the present invention. At step 50, two
multicast data streams (Ch.2, Ch.3) have already been
established at a user interface, and the corresponding
user multicast information table thereof is shown as A50
in the figure. At step 51, STB1 transmits a Join request
for entering the Ch.1 multicast group, IGMP protocol
processing unit retrieves the user multicast information
table and adds a corresponding item containing the mul-
ticast address and the user identification information into
the user multicast information table if it is found that the
user is new for the multicast group which he makes re-
quest for entering. The corresponding user multicast in-
formation table at that time is shown as A51 in the figure.
At step 52, STB1 performs switching of channels, which
transmits a Leave message to make request for leaving
Ch.1. IGMP protocol processing unit deletes the item of
the multicast group corresponding to the user identifica-
tion information from the user multicast information table,
while it enters a GSQ process to query whether there are
still other users of the multicast group on the interface
and waits for a next IGMP message. The corresponding
user multicast information table at that time is shown as
A52 in the figure. Next, at step 53, IGMP protocol
processing unit receives the Join message for making
request for entering Ch.4 transmitted by STB1, retrieves
the user multicast information table and adds a corre-
sponding item containing the multicast address and the
user identification information into the user multicast in-
formation table if it is found that the user is new for the
multicast group which he makes request for entering (The
corresponding user multicast information table at that
time is not shown in the figure). However, as above de-
scribed, multicast access is usually limited. We can as-
sume that each user interface can accommodate three
multicast data streams because of user interface re-
source-bandwidth limit. There have already existed three
multicast data streams at the user interface at that time,
and thus the request for entering multicast data stream
Ch.4 can not be immediately responded to because of
limit in the user interface bandwidth. The Join message
of STB1is not responded to until the above GSQ process
finishes and there is no user at that time, which makes
the Ch.1 multicast stream stop to release bandwidth.
However, according to the idea of the present invention,
the IGMP protocol processing unit performs access con-
trol checking when receiving the Join message, further
checks the user multicast information table of the user
interface when multicast resources of the user interface
are not sufficient. It can terminate the multicast GSQ
process and perform quick-leaving to release bandwidth
resource and thus the multicast stream Ch.4 can be rap-
idly established since the user multicast information table
of the multicast group Ch.1 is empty. The corresponding
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user multicast information table at that time is shown as
A53 in the figure.

[0042] Next, we further describe the schematic dia-
gram of processing on the user IGMP message of the
network access device in accordance with the present
invention provided in FIG.5B in conjunction with the user
multicast information table provided in FIG.4. The multi-
cast access is also limited, so assume that each user
interface can accommodate three multicast data streams
because of user interface bandwidth limit and the user
multicast information table further includes the items of
multicast state. The differences from FIG.5A are: at step
52, STB1 performs switching of channels comprising
transmitting a Leave message, the IGMP protocol
processing unit sets the multicast state of the multicast
group as "pending" state after deleting the user identifi-
cation information STB1 corresponding to Ch.1 from the
user multicast information table, and enters a GSQ proc-
ess to query whether there are still other users of the
multicast group on the interface. The corresponding user
multicast information table is shown as B52 in the figure.
At step 53, IGMP protocol processing unit receives the
Join message for making request for entering Ch.4 trans-
mitted by STB1, performs access control checking, fur-
ther checks the user multicast information table of the
user interface when multicast resources of the user in-
terface are not sufficient, and first selectively deletes the
Ch.3 multicast stream in the "idle" state to release band-
width resource if the Ch.1 multicast state is "pending"
and the Ch.3 multicast state is "idle". The Ch.4 multicast
stream can be rapidly established after the correspond-
ing item containing the multicast address of Ch.4 and the
user identification information is added into the user mul-
ticast information table. The corresponding user multi-
cast information table is shown as B53 in the figure. As
shown in step 54, the multicast state of Ch.1 is updated
as "idle" state after the GSQ process finishes and it is
confirmed that there are no other users. The correspond-
ing user multicast information table at that time is shown
as B54 in the figure. Such arrangement can efficiently
solve the problem of response time in switching-back of
channels performed on the user.

[0043] With respect to processing on the user IGMP
message of the network access device in accordance
with the present invention provided in FIG.5B, if the mul-
ticast group Ch.3 is also in the "active" state, and only
the multicast group Ch.1 is in the "pending" state at step
52, the corresponding user multicast information table is
shown as B52’ in the figure. At step 53, IGMP protocol
processing unit receives the Join message for making
request for entering Ch.4 transmitted by STB1, performs
access control checking, further checks the user multi-
castinformation table of the user interface when multicast
resources of the user interface are not sufficient, deter-
mines its corresponding item of user identification infor-
mation if the Ch.1 multicast state is "pending" , and im-
mediately deletes this multicast stream to release the
resource occupied by the multicast data stream if the



11 EP 1734 688 B1 12

item is empty, which means there is no user. Also, the
Ch.4 multicast which the user makes request for enter
can be rapidly established after the corresponding item
containing the multicast address of Ch.4 and the user
identification information is added into the user multicast
information table. The corresponding user multicast in-
formation table is shown as B53’ in the figure.

[0044] While the description of the present invention
has been provided in conjunction with the detailed em-
bodiments thereof, it is obvious for those skilled in the
art to make alternatives, modifications and changes in
accordance with the above description.

Claims

1. A method for multicast connection management of
a user interface in a network access device (20),
which is connected to several user terminals (STB1,
STB2, ..., STBN) via the user interface, the method
comprising:

a) storing user multicast information for the user
interface in the network access device, having
information items at least including multicast ad-
dresses and user identification information;

b) obtaining the user identification information
from a user internet group management protocol
(IGMP) message by the network access device,
adding (51, 53) a corresponding item containing
the multicast address and the user identification
information to a user multicast information stor-
ing means if the user is new to the multicast
group which he makes request for entering when
said user IGMP message is a Join message;
deleting (52) the item of the multicast group cor-
responding to the user identification information
from the user multicast information storing
means, entering a group specification query
(GSQ) process and waiting for a next IGMP
message when said user IGMP message is a
Leave message; and

¢) providing a multicast data stream of the mul-
ticast group requested with said Join message
to the user by the network access device;
characterized in that

d) the user multicast information storing means
is a user multicast information table (23) which
indicates the current operation state of each
multicast group and the stored user multicast
information items at the network access device
are arranged in the user multicast information
table (23);

wherein said user multicast information table indi-
cates each multicast group state as either
active”, "pending” or "idle",

wherein the multicast state of the multicast group is
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set to "pending" after deleting the item correspond-
ing to the user identification information in the mul-
ticast group when the received user IGMP message
is the Leave message.

The method of claim 1, wherein said step b) of the
method comprises performing access control check-
ing when the network access device receives the
Join message:

checking the user multicast information table of
the user interface when multicast resources of
the user interface are not sufficient, terminating
the multicast GSQ process and directly perform-
ing quick-leaving when the user multicast infor-
mation table of a multicast group is empty.

The method of claim 1, wherein in said step a) of the
method, the user identification information is a me-
dium access control (MAC) address or internet pro-
tocol (IP) address of the user, or other information
which can identify the user.

The method of claim 1, further comprising updating
the multicast state of the multicast group as "idle"
state if after deleting the item there are no items re-
lated to users left in the multicast information table
entry related to the multicast group when the GSQ
process finishes.

The method of claim 1, wherein step b) further com-
prises:

checking the user multicast information table of
the user interface when multicast resources of
the user interface are not sufficient, releasing
bandwidth of the multicast data stream when an
"idle" multicast group exists.

The method of claim 2, wherein said access control
checking further comprises: releasing bandwidth of
the multicast data stream when a "spending" multi-
cast group exists and the corresponding user iden-
tification information is empty.

A network access device (20), which is connected
to several user terminals (STB1, STB2, ..., STBN)
via a user interface, the device comprising:

- user multicast information storing means for
saving a multicast address and user identifica-
tion information of the user interface; and

- an internet group management protocol
(IGMP) protocol processing unit (21) adapted to
obtaining the user identification information from
a user IGMP message by the network access
device, retrieving the user multicast information
after access control checking and adding (51,
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53) a corresponding item containing the multi-
cast address and the user identification informa-
tion to the user multicast information storing
means if the user is new to the multicast group
which he makes request for entering when said
user IGMP message is a Join message, (52)
deleting the item of the multicast group corre-
sponding to the user identification information
from the user multicast information storing
means, entering a group specification query
(GSQ) process and waiting for a next IGMP
message when said user IGMP message is a
Leave message;

characterized in that

- said user multicast information storing means
is a user multicast information table (23) indicat-
ing the current operation state of each multicast
group;

- wherein said user multicast information table
is further adapted to indicate each multicast
group state as "active", "pending"” or "sidle"; and
- wherein said IGMP protocol processing unit is
adapted to setthe multicast state of the multicast
group as "spending" state after deleting the item
corresponding to the user identification informa-
tion in the multicast group when the received
user IGMP message is the Leave message.

The network access device of claim 7, wherein said
IGMP protocol processing unit is further arranged to
conduct access control checking when receiving the
Join message: checking the user multicast informa-
tion table of the user interface when multicast re-
sources of the user interface are not sufficient, ter-
minating the multicast GSQ process and directly per-
forming quick-leaving when the user multicast infor-
mation table of a multicast group is empty.

The network access device of claim 7, wherein the
user identification information in said user multicast
information table is a medium access control (MAC)
address or internet protocol (IP) address of the user,
or other information which can identify the user.

The network access device of claim 7, wherein said
IGMP protocol processing unit is further arranged to
update the multicast state of the multicast group as
"idle" state if after deleting the item there are no items
related to users left in the multicast information table
entry related to the multicast group when the GSQ
process finishes.

The network access device of claim 10, wherein the
processing unit is further adapted to:

checking the user multicast information table of
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the user interface when multicast resources of
the user interface are not sufficient, releasing
bandwidth of the multicast data stream when an
"sidle" multicast group exists; otherwise, releas-
ing bandwidth of the multicast data stream when
a "pending" multicast group exists and the cor-
responding user identification information is
empty.

Patentanspriiche

1.

Ein Verfahren fir die Verwaltung einer Multicast-
Verbindung einer Benutzerschnittstelle in einem
Netzzugangsgerat (20), welches Uber die Benutzer-
schnittstelle an mehrere Benutzerendgerate (STB1,
STB2, ..., STBN) angeschlossen ist, wobei das Ver-
fahren umfasst:

a) Speichern von Benutzeridentifizierungsinfor-
mationen fur die Benutzerschnittateile im Netz-
zugangsgerat, wobei die Informations-Items zu-
mindest Multicast-Adressen und Benutzeriden-
tifizierungsinformationen enthalten;

b) Erhalten der Benutzeridentifizierungsinfor-
mationen aus einer Benutzer-Internetgruppen-
verwaltungsprotokoll-(IGMP)-Nachricht am
Netzzugangsgerat, Hinzufliigen (51, 53) eines
entsprechenden Items, welches die Multicast-
Adresse und die Benutzeridentifizierungsinfor-
mationen enthélt, zu einem Speichermittel fur
Benutzer-Multicast-Informationen, wenn der
Benutzer in der Multicast-Gruppe, fir welche er
die Eintrittsanfrage erstellt, neu ist, wenn die be-
sagte IGMP-Nachricht eine Beitrittsnachricht
ist; Léschen (52) des Items der Multicast-Grup-
pe, welches der Benutzeridentifizierungsinfor-
mationen entspricht, aus dem Speichermittel fur
Benutzer-Multicast-Informationen, Einleiten ei-
nes Gruppenspezifikationsabfrage-(GSQ)-Pro-
zesses und Warten auf eine néchste IGMP-
Nachricht, wenn die besagte Benutzer-IGMP-
Nachricht eine Verlassen-Nachricht ist; und

c) Bereitstellen eines Multicast-Datenstroms
der mit der besagten Beitrittsnachricht angefor-
derten Multicast-Gruppe an den Benutzer durch
das Netzzugangsgerat;

dadurch gekennzeichnet, dass

d) das Speichermittel fir Benutzer-Multicast-In-
formationen eine Benutzer-Multicast-Informati-
onstabelle (23) ist, welche den aktuellen Be-
triebszustand einer jeden Multicast-Gruppe an-
gibt, und die gespeicherten Benutzer-Multicast-
Informations-Items am Netzzugangsgeratin der
Benutzer-Multicast-Informationstabelle  (23)
eingeordnet sind; wobei die besagte Benutzer-
Multicast-Informationstabelle jeden Multicast-
Gruppenstatus entweder als "Aktiv", "Warte"
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oder "Ruhe"-Zustand angibt, wobei der Multi-
cast-Status der Multicast-Gruppe nach dem L6-
schen des Items, welches der Benutzeridentifi-
zierungsinformation in der Multicast-Gruppe
entspricht, auf den "Warte"-Zustand eingestellt
wird, wenn die empfangene Benutzer-IGMP-
Nachricht die Verlassen-Nachricht ist.

Das Verfahren nach Anspruch 1, wobei der besagte
Schritt b) des Verfahrens das Ausfiihren einer Uber-
prufung der Zugangskontrollvorrichtung umfasst,
wenn das Netzzugangsgerét die Beitrittsnachricht
empfangt:

Uberpriifen der Benutzer-Multicast-Informati-
onstabelle der Benutzerschnittstelle, wenn die
Multicast-Ressourcen der Benutzerschnittstelle
nicht ausreichend sind, Beenden des Multicast-
GSQ-Prozesses und direktes Ausfiihren einer
"schnelles Verlassen"-Funktion, wenn die Be-
nutzer-Multicast-Informationstabelle einer Mul-
ticast-Gruppe leer ist.

Das Verfahren nach Anspruch 1, wobei im besagten
Schritt a) des Verfahrens die Benutzeridentifizie-
rungsinformation eine Medienzugriffskon-
troll-(MAC)-Adresse oder eine Internetprotokoll
(IP)-Adresse des Benutzers oder eine andere Infor-
mation, welche den Benutzer identifizieren kann, ist.

Das Verfahren nach Anspruch 1, weiterhin umfas-
send das Aktualisieren des Multicast-Status der Mul-
ticast-Gruppe als "Ruhe"-Zustand, wenn nach dem
Léschen des ltems keine Benutzer betreffende
Items mehr in dem die Multicast-Gruppe betreffen-
den Multicast-Informationstabelleneintrag vorhan-
den sind, wenn der GSQ-Prozess beendet wird.

Das Verfahren nach Anspruch 1, wobei Schritt b)
weiterhin umfasst: Uberpriifen der Benutzer-Multi-
cast-Informationstabelle der Benutzerschnittstelle,
wenn die Multicast-Ressourcen der Benutzer-
schnittstelle nicht ausreichend sind, und Freigeben
von Bandbreite des Multicast-Datenstroms, wenn ei-
ne "ruhende" Multicast-Gruppe existiert.

Das Verfahren nach Anspruch 2, wobei die besagte
Uberpriifung der Zugangskontrollvorrichtung weiter-
hin umfasst: Freigeben von Bandbreite des Multi-
cast-Datenstroms, wenn eine Multicast-Gruppe im
"Warte"-Zustand existiert und die entsprechende
Benutzeridentifizierungsinformation leer ist.

Ein Netzzugangsgeréat (20), welches Uber eine Be-
nutzerschnittstelle an mehrere Benutzerendgerate
(STB1, STB2, ..., STBN) angeschlossen ist, wobei
das Gerat umfasst:
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- Speichermittel fir Benutzer-Multicast-Informa-
tionen zum Speichern einer Multicast-Adresse
und einer Benutzeridentifizierungsinformation
der Benutzerschnittstelle; und

- eine Verarbeitungseinheit (21) des Internet-
gruppenverwaltungs-(IGMP)-Protokolls,  wel-
che dazu ausgestaltet ist, die Benutzeridentifi-
zierungsinformation aus einer Benutzer-IGMP-
Nachricht des Netzzugangsgerats zu erhalten,
die Benutzer-Multicast-Information nach Uber-
prifung der Zugangskontrollvorrichtung aufzu-
rufen und ein entsprechendes Item, welches die
Multicast-Adresse und die Benutzeridentifizie-
rungsinformation enthalt, in den Speichermitteln
fur Benutzer-Multicast-Informationen hinzuzu-
fugen (51, 53), wenn der Benutzer in der Multi-
cast-Gruppe, fir welche er die Eintrittsanfrage
erstellt, neu ist, wenn die besagte IGMP-Nach-
richt eine Beitrittsnachricht ist; (52) das Item der
der Benutzeridentifizierungsinformation ent-
sprechenden Multicast-Gruppe aus den Spei-
chermitteln fir Benutzer-Multicast-Informatio-
nen zu léschen (52), einen Gruppenspezlfikati-
onsabfrage-(GSQ)-Prozess einzuleiten und auf
eine nachste IGMP-Nachricht zu warten, wenn
die besagte Benutzer-IGMP-Nachricht eine
Verlassen-Nachricht ist;

dadurch gekennzeichnet, dass

- das besagte Speichermittel fir Benutzer-Mul-
ticast-Informationen eine Benutzer-Multicast-
Informationstabelle (23) ist, welche den aktuel-
len Betriebszustand einer jeden Multicast-Grup-
pe angibt;

- wobei die besagte Benutzer-Multicast-Infor-
mationstabelle weiterhin dazu ausgelegt ist, je-
den Multicast-Gruppenstatus als "Aktiv", "War-
te" oder "Ruhe"-Zustand anzugeben; und

- wobei die besagte Verarbeitungseinheit des
IGMP-Protokolls dazu ausgelegt ist, den Multi-
cast-Status der Multicast-Gruppe nach dem L&-
schen des Items, welches der Benutzeridentifi-
zierungsinformation in der Multicast-Gruppe
entspricht, auf den "Warte"-Zustand einzustel-
len, wenn die empfangene Benutzer-IGMP-
Nachricht die Verlassen-Nachricht ist.

Das Netzzugangsgerat nach Anspruch 7, wobei die
besagte IGMP-Protokollverarbeitungseinheit wei-
terhin dazu ausgestaltet ist, eine Uberpriifung der
Zugangskontrollvorrichtung durchzufiihren, wenn
eine Beitrittsnachricht empfangen wird: Uberpriifen
der Benutzer-Multicast-Informationstabelle der Be-
nutzerschnittstelle, wenn die Multicast-Ressourcen
der Benutzerschnittstelle nicht ausreichend sind,
Beenden des Multicast GSQ-Prozesses, und direk-
tes Ausfihren der "schnelles Verlassen"-Funktion,
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wenn die Benutzer-Multicast-Informationstabelle ei-
ner Multicast-Gruppe leer ist.

Das Netzzugangsgerat nach Anspruch 7, wobei die
Benutzeridentifizierungsinformation in der besagten
Benutzer-Multicast-Informationstabelle eine Medi-
enzugriffskontroll-(MAC)-Adresse oder Internetpro-
tokoll (IP)-Adresse des Benutzers oder eine andere
Information, welche den Benutzer identifizieren
kann, ist.

Das Netzzugangsgerat nach Anspruch 7, wobei die
besagte IGMP-Protokollverarbeitungseinheit wei-
terhin dazu ausgestaltetist, den Multicast-Status der
Multicast-Gruppe als "Ruhe"-Zustand zu aktualisie-
ren, wenn nach dem Léschen des Items keine Be-
nutzer betreffende ltems mehr in dem die Multicast-
Gruppe betreffenden Multicast-Informationstabel-
leneintrag vorhanden sind, wenn der GSQ-Prozess
beendet wird.

Das Netzzugangsgerat nach Anspruch 10, wobei die
Verarbeitungseinheit weiterhin dazu ausgestaltet
ist:

Die Benutzer-Multicast-Informationstabelle der
Benutzerschnittstelle zu tUberprifen, wenn die
Multicast-Ressourcen der Benutzerschnittstelle
nicht ausreichend sind, Freigeben von Band-
breite des Multicast-Datenstroms, wenn eine
Multicast-Gruppe im "Warte"-Zustand existiert;
oder Freigeben von Bandbreite des Multicast-
Datenstroms, wenn eine Multicast-Gruppe im
"Warte"-Zustand existiert und die entsprechen-
de Benutzeridentifizierungsinformation leer ist.

Revendications

Procédé pour gestion de connexion multidiffusion
d’'une interface utilisateur dans un dispositif d'accés
au réseau (20), qui est connecté a plusieurs termi-
naux utilisateur (STB1, STB2, ..., STBN) par l'inter-
médiaire de [linterface utilisateur, le procédé
comprenant :

a) stocker des informations de multidiffusion
d’utilisateur pour l'interface utilisateur dans le
dispositif d’'accés au réseau, présentant des in-
formations comprenant au moins des adresses
de multidiffusion et des informations d’identifi-
cation d'utilisateur ;

b) obtenir les informations d’identification d’uti-
lisateur d’'un message de protocole IGMP (In-
ternet Group Management Protocol - Protocole
de gestion de groupe Internet) d'utilisateur gra-
ce au dispositif d’'acceés au réseau, ajouter (51,
53) une information correspondante contenant
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10

'adresse de multidiffusion et les informations
d’identification d'utilisateur a un moyen de stoc-
kage d'informations de multidiffusion d'utilisa-
teur si l'utilisateur est un nouveau membre du
groupe de multidiffusion auquel il demande a
adhérer lorsque ledit message de protocole
IGMP d'utilisateur est un message d’Acces ;
supprimer (52) I'information du groupe de mul-
tidiffusion correspondant aux informations
d’identification d'utilisateur du moyen de stoc-
kage d’informations de multidiffusion d’utilisa-
teur, entrer dans un processus GSQ (Group
Specification Query - Requéte de spécification
de groupe) et attendre un prochain message de
protocole IGMP lorsque ledit message de pro-
tocole IGMP d'utilisateur est un message de
Déconnexion ; et

c) fournir un flux de données multidiffusion du
groupe de multidiffusion demandé au moyen du-
dit message d'Acces a l'utilisateur grace au dis-
positif d'acces au réseau ;

caractérisé en ce que

d) le moyen de stockage d’'informations de mul-
tidiffusion d’utilisateur est une table d'informa-
tions de multidiffusion d’utilisateur (23) qui indi-
gue I'état de fonctionnement actuel de chaque
groupe de multidiffusion et les informations de
multidiffusion d'utilisateur stockées dans le dis-
positif d’accés au réseau sont disposées dans
la table d'informations de multidiffusion d’utilisa-
teur (23) ; dans lequel ladite table d’informations
de multidiffusion d'utilisateur indique si I'état de
chaque groupe de multidiffusion est « actif »,
« en cours » ou « inactif », dans lequel I'état de
multidiffusion du groupe de multidiffusion est dé-
fini comme étant « en cours » apres avoir sup-
primé I'information correspondant aux informa-
tions d'identification d’utilisateur dans le groupe
de multidiffusion lorsque le message de proto-
cole IGMP d'utilisateur regu est le message de
Déconnexion.

Procédé selon la revendication 1, dans lequel ladite
étape b) du procédé comprend I'exécution d'une vé-
rification du contréle d'acces lorsque le dispositif
d'accés au réseau recoit le message d’Acces :

vérifier la table d’'informations de multidiffusion
d'utilisateur de I'interface utilisateur lorsque les
ressources de multidiffusion de I'interface utili-
sateur ne sont pas suffisantes, interrompre le
processus GSQ de multidiffusion et exécuter di-
rectement une déconnexion rapide lorsque la
table d'informations de multidiffusion d'utilisa-
teur d’'un groupe de multidiffusion est vide.

Procédé selon la revendication 1, dans lequel dans
ladite étape a) du procédé, les informations d’'iden-
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tification d'utilisateur sont une adresse MAC (Me-
dium Access Control - Contr6le d’acces au support)
ou une adresse IP (Internet protocol - Protocole In-
ternet) de l'utilisateur, ou d’autres informations qui
permettent d’identifier I'utilisateur.

Procédé selon la revendication 1, comprenant en
outre lamise ajour de I'état de multidiffusion du grou-
pe de multidiffusion a I'état « inactif » si apres la sup-
pression de l'information il n’existe plus d'informa-
tions associées aux utilisateurs dans I'entrée de la
table d'informations de multidiffusion associée au
groupe de multidiffusion lorsque le processus GSQ
se termine.

Procédé selonlarevendication 1, danslequel I'étape
b) comprend en outre : vérifier la table d’informations
de multidiffusion d’utilisateur de l'interface utilisateur
lorsque les ressources de multidiffusion de I'interfa-
ce utilisateur ne sont pas suffisantes, libérer labande
passante du flux de données multidiffusion lorsqu’un
groupe de multidiffusion « inactif » existe.

Procédé selon la revendication 2, dans lequel ladite
vérification du contrdle d’accés comprend en outre :
libérer la bande passante du flux de données multi-
diffusion lorsqu’un groupe de multidiffusion «en
cours » existe et lorsque les informations d’identifi-
cation d'utilisateur correspondantes sont vides.

Dispositif d’accés au réseau (20), qui est connecté
a plusieurs terminaux utilisateur (STB1, STB2,
STBN) par l'intermédiaire d’'une interface utilisateur,
le dispositif comprenant :

- un moyen de stockage d’'informations de mul-
tidiffusion d’utilisateur pour enregistrer une
adresse de multidiffusion et des informations
d'identification  d'utilisateur de [interface
utilisateur ; et

- une unité de traitement de protocole IGMP (In-
ternet Group Management Protocol) (21) adap-
tée pour obtenir les informations d'identification
d'utilisateur d'un message de protocole IGMP
d’utilisateur grace au dispositif d'acces au ré-
seau, récupérer les informations de multidiffu-
sion d'utilisateur apres la vérification du contréle
d’'acces et ajouter (51, 53) une information cor-
respondante contenant I'adresse de multidiffu-
sion et les informations d’identification d'utilisa-
teur au moyen de stockage d’'informations de
multidiffusion d'utilisateur si I'utilisateur est un
nouveau membre du groupe de multidiffusion
auquel il demande a adhérer lorsque ledit mes-
sage de protocole IGMP d'utilisateur estun mes-
sage d’Acces, supprimer (52) I'information du
groupe de multidiffusion correspondant aux in-
formations d'identification d'utilisateur du
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20

moyen de stockage d’'informations de multidif-
fusion d'utilisateur, entrer dans un processus
GSQ (Group Specification Query - Requéte de
spécification de groupe) et attendre un prochain
message de protocole IGMP lorsque ledit mes-
sage de protocole IGMP d'utilisateur estun mes-
sage de Déconnexion ;

caractérisé en ce que

- ledit moyen de stockage d’informations de mul-
tidiffusion d’utilisateur est une table d’informa-
tions de multidiffusion d'utilisateur (23) indiquant
I'état de fonctionnement actuel de chaque grou-
pe de multidiffusion ;

- dans lequel ladite table d’informations de mul-
tidiffusion d’utilisateur est en outre adaptée pour
indiquer si I'état de chaque groupe de multidif-
fusion est « actif », « en cours » ou « inactif » ;
et

- dans lequel ladite unité de traitement de pro-
tocole IGMP est adaptée pour définir I'état de
multidiffusion du groupe de multidiffusion com-
me étant « en cours » apres avoir supprimé l'in-
formation correspondant aux informations
d’identification d'utilisateur dans le groupe de
multidiffusion lorsque le message de protocole
IGMP d'utilisateur regu est le message de Dé-
connexion.

Dispositif d’accés au réseau selon la revendication
7, dans lequel ladite unité de traitement de protocole
IGMP est en outre disposée pour effectuer une vé-
rification du contr6le d’acces lors de la réception du
message de Déconnexion : vérifier la table d’infor-
mations de multidiffusion d'utilisateur de l'interface
utilisateur lorsque les ressources de multidiffusion
de linterface utilisateur ne sont pas suffisantes, in-
terrompre le processus GSQ de multidiffusion et
exécuter directement une déconnexion rapide lors-
que la table d’informations de multidiffusion d'utili-
sateur d'un groupe de multidiffusion est vide.

Dispositif d’acces au réseau selon la revendication
7, dans lequel les informations d’identification d’uti-
lisateur dans ladite table d'informations de multidif-
fusion d'utilisateur sont une adresse MAC (Medium
Access Control - Contr6le d'accés au support) ou
une adresse IP (Internet protocol - Protocole Inter-
net) de I'utilisateur, ou d’autres informations qui per-
mettent d’identifier I'utilisateur.

Dispositif d'accés au réseau selon la revendication
7, dans lequel ladite unité de traitement de protocole
IGMP est en outre disposée pour mettre a jour I'état
de multidiffusion du groupe de multidiffusion en le
définissant comme « inactif » siapreslasuppression
de l'information il n’existe plus d’informations asso-



11.

21 EP 1734 688 B1

ciées aux utilisateurs dans I'entrée de la table d'in-
formations de multidiffusion associée au groupe de
multidiffusion lorsque le processus GSQ se termine.

Dispositif d’'accés au réseau selon la revendication
10, dans lequel l'unité de traitement est en outre
adaptée pour :

vérifier la table d'informations de multidiffusion
d'utilisateur de l'interface utilisateur lorsque les
ressources de multidiffusion de l'interface utili-
sateur ne sont pas suffisantes, libérer la bande
passante du flux de données multidiffusion lors-
gu'un groupe de multidiffusion « inactif » existe ;
ou, libérer la bande passante du flux de données
multidiffusion lorsqu’un groupe de multidiffusion
«en cours» existe et que les informations
d’identification d'utilisateur correspondantes
sont vides.
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