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MIGRATING MULTICAST FLOW

BACKGROUND

[0001] Shortest Path Bridging (SPB) is an Ethernet protocol defined in IEEE802.1aq, and is
extension of a Multiple Spanning Tree Protocol (MSTP). A large flat non-blocking layer 2
network can be constructed through the SPB. The SPB adopts Intermediate-System to
Intermediate-System (SPB-ISIS) based on a shortest path bridge to share a link status in the
network. Each node in a network calculates a shortest path between the node and other nodes
at the same time, so as to avoid instability introduced by a Spanning Tree Protocol (STP) and

inefficient usage of a part of links.

[0002] In IEEE802.1aq, a SPB mode, i.e., a M-in-M mode (referred to as SPBM hereinafter)
is defined. In SPBM, a packet encapsulation format and a Multi-service instance idea in
802.1ah are adopted. Moreover, a forwarding way of a data plane and a control plane are re-
defined. Link status information is studied, and is synchronized in the network via SPB-ISIS.

Moreover, a forwarding path is calculated via SPB-ISIS.

[0003] In a SPBM network, a user network connects with a backbone network via a
backbone edge bridge (BEB). In the backbone network, BEBs are connected with each other
via a Backbone Core Bridge (BCB). The BEB is for encapsulating a M-in-M packet from the
user network and forwarding the encapsulated M-in-M packet to the backbone network. The
BEB is further for decapsulating an M-in-M packet from the backbone network and
forwarding the decapsulated M-in-M packet to the user network. The BCB is for forwarding
the M-in-M packet according to Backbone Media Access Control (B-MAC) and a Backbone
Virtual Local Area Network (B-VLAN).

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 is a schematic diagram illustrating a process of migrating multicast flow from
B-VLANI to B-VLAN2 in a SPBM network according to an example of the present

disclosure;

[0005] FIG. 2 is a schematic diagram illustrating a structure of an ISID-ADDR sub TLV field

in a LSP packet according to an example of the present disclosure;
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[0006] FIG. 3 is a schematic diagram illustrating a process of migrating multicast flow

according to an example of the present disclosure;

[0007] FIG. 4 is a schematic diagram illustrating a structure of a BEB device according to an

example of the present disclosure;

[0008] FIG. 5 is a schematic diagram illustrating a structure of a BEB device according to an

example of the present disclosure;

[0009] FIG. 6 is a schematic diagram illustrating a hardware structure of a BEB device

according to an example of the present disclosure;

[0010] FIG. 7 is a schematic diagram illustrating a structure of a computing device according

to an example of the present disclosure;

[0011] FIG. 8 is a flowchart illustrating a method for migrating multicast flow according to

an example of the present disclosure.

DETAILED DESCRIPTION

[0012] In the following description, numerous specific details are set forth in order to
provide a thorough understanding of the present disclosure. It will be readily apparent
however, that the present disclosure may be practiced without limitation to these specific
details. In other instances, some methods and structures have not been described in detail so
as not to unnecessarily obscure the present disclosure. As used herein, the term “includes”
means includes but not limited to, the term “including” means including but not limited to.

The term “based on” means based at least in part on.

[0013] In a SPBM network, a service instance may be a class of services or a class of
users, and may have a unique number, i.e., a Backbone Service Instance Identifier (I-SID),

and may be carried in a B-VLAN.

[0014] Equal Cost Tree (ECT) migration may be a process of migrating a service instance
from an old B-VLAN to a new B-VLAN. The ECT migration may end when the new B-
VLAN is configured for the service instance for all devices carrying the service instance and

the old B-VLAN may not carry the service instance.

S0
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[0015] FIG. 8 is a flowchart illustrating a method for migrating multicast flow according
to an example of the present disclosure. As shown in FIG. 8, the method includes procedures

as follows.

[0016] At block 801, a first Backbone Edge Bridge (BEB) device carrying a service
instance receives a first link state protocol data unit (LSP) packet transmitted from a second
BEB device carrying the service instance, wherein the first LSP packet indicates that the
service instance is mapped to a first Backbone Virtual Local Area Network (B-VLAN) and a
second B-VLAN and that the second BEB device is a multicast source node and a multicast

receiving node of the service instance in the first B-VLAN and the second B-VLAN.

[0017] At block 802, the first BEB device calculates multicast tunnel information of the
service instance from the first BEB device to the second BEB device in the second B-VLAN

according to the received first LSP packet.

[0018] At block 803, the first BEB device updates multicast tunnel information of the
service instance in a data plane according to the multicast tunnel information of the service

instance from the first BEB device to the second BEB device.

[0019] In an example of the present disclosure, a process of migrating the multicast flow
may include the following stages: a migration starting stage, a pre-migration stage, a
migration waiting stage, a migration executing stage, a migration completing stage. A process
of migrating multicast flow from a first B-VLAN to a second B-VLAN is taken as an

example to illustrate each migration stage of migrating multicast flow of a service instance.
[0020] Migration starting stage:

[0021] A management device may trigger starting ECT migration. For example, the
management device may transmit a migration command to all BEB devices carrying the
service instance. The migration command carries service instance information and
information such as the second B-VLAN to which the service instance is migrated.
According to the migration command, each BEB device knows that the service instance is to
be migrated from the first B-VLAN to the second B-VLAN. And the ECT migration starts. A
BEB device carrying the service instance (referred to as the first BEB device hereinafter) is

taken as an example to illustrate a process of migrating flow.
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[0022] After knowing that the service instance is to be migrated from the first B-VLAN
to the second B-VLAN, the first BEB device notifies the information of the second B-VLAN
to other devices. The first BEB device may be any of the BEB devices carrying the service

instance.

[0023] The first BEB device notifies the information of the second B-VLAN to other
BEB devices in the service instance through a LSP packet. The first device may transmit a
first LSP packet. The LSP packet indicates that the service instance is mapped to the first B-
VLAN and the second B-VLAN, and indicates that a sender is as a multicast source node and
a multicast receiving node in the first B-VLAN and the second B-VLAN. Thus, the first BEB
device finishes notification of the second B-VLAN. The first BEB device triggers a node of a
shortest path tree to calculate a filtering database (FDB) in the second B-BLAN and to
transmit the FDB to a data plane, wherein the first BEB device is as a multicast source node

of the shortest path tree.

[0024] After receiving the first LSP packet transmitted from the first BEB device, if the
node of the shortest path tree that the first BEB device is the multicast source is an
intermediate node of the shortest path tree and there is a corresponding multicast receiver in
downstream nodes, the node calculates the FDB of the service instance in the second B-
VLAN by taking the first BEB device as a multicast source, and transmits the FDB of the
service instance to the data plane. Since a FDB calculated by taking the first BEB device as a
multicast source has been transmitted, there are a new FDB and an old FDB calculated by

taking the first BEB device is as the multicast source.
[0025] Pre-migration stage:

[0026] After the first BEB device transmits the first LSP packet, the migration starting

stage ends, and the pre-migration stage starts.

[0027] Each BEB device of the service instance may transmit the first LSP packet. The
first BEB device may receive the first LSP packet transmitted from another BEB device of
the service instance. BEB devices carrying the service instance corresponding to the multicast
flow includes the first BEB device and second BEB devices. The second BEB device is in the

BEB devices carrying the service instance and is not the first BEB device.
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[0028] After receiving the first LSP packet transmitted from a second BEB device of the
service instance, if the first BEB device is an intermediate node of the short path tree that the
second B-VLAN 1is as the multicast source node and there is a corresponding multicast
receiver in downstream nodes of the first BEB device, the first BEB device may calculate the

FDB of the service instance by taking the second B-VLAN as the multicast source.

[0029] After the first BEB device receives the first LSP device transmitted from the
second BEB device, in a control plane of the first BEB device, multicast tunnel information
from the first BEB device to the second BEB device in the first B-VLAN device may be
calculated. The multicast tunnel information hereinafter may include information about such
as a multicast target address, source B-MAC, I-SID, B-VLAN for performing MAC-in-MAC
encapsulation. In an example, the multicast tunnel information may further include

information about such as an outputting interface of an encapsulated packet.

[0030] Since the service instance is previously carried in the first B-VLAN, the current
multicast tunnel information from the first BEB device to the second BEB device in the data
plane is the multicast tunnel information from the first BEB device to the second BEB device
in the first B-VLAN previously calculated in the control plane. After the first BEB device
calculates the multicast tunnel information from the first BEB device to the second BEB
device in the second B-VLAN, the multicast tunnel information of the service instance in the
data plane may not be updated with the multicast tunnel information in the second B-VLAN
temporarily. Since processing capabilities and busy conditions of various devices in a
network may be different, a certain device may not calculate a FDB in the second B-VLAN
and transmit the FDB in the second B-VLAN to the data plane. If the multicast tunnel
information from the first BEB device and the second BEB device in the first B-VLAN is
updated with the multicast tunnel information from the first BEB device and the second BEB
device in the second B-VLAN in the data plane, multicast flow that the first BEB device is as
the multicast source may be switched to the second B-VLAN in advance. The multicast flow
may be interrupted. In the pre-migration stage, although the multicast tunnel information
from the first BEB device to the second BEB device in the second B-VLAN is calculated, the
multicast flow of the service instance is transmitted in the first B-VLAN according to the

previous multicast tunnel information in the first B-VLAN.

[0031] Migration waiting stage:
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[0032] The first BEB device transmits the first LSP packet in the migration stage, and
may receive a first LSP packet transmitted from the second BEB device. The first LSP packet
transmitted from the second BEB device indicates that a transmitter (the second BEB device,
i.e., a BEB device that is in the BEB devices carrying the service instance and is not the first
BEB device) is as a multicast source node and a multicast receiving node in the first B-
VLAN and the second B-VLAN. The first BEB device calculates the multicast tunnel
information from the first BEB device to the second BEB device in the second B-VLAN
according to the first LSP packet transmitted from the second BEB device. When the first
BEB device receives first LSP packets respectively transmitted from all BEB devices
carrying the service instance but not including the first BEB device itself, i.e., all second BEB

devices, the pre-migration stage ends, and the migration waiting stage starts.

[0033] Since the processing capabilities and the busy conditions may be different from
various devices in the network, a device that the processing capability is bad or a busy device
may not timely calculate the FDB of the service instance in the second B-VLAN and transmit
the calculated FDB to the data plane. After pre-migration stage, in order to avoid interrupting
the multicast flow, the first BEB device may not immediately switch the flow of the service
instance to the second B-VLAN. The first BEB device may wait for a period of time in the

migration waiting stage.

[0034] In an example, when receiving first LSP packets respectively transmitted from all
second BEB devices, the first BEB device may start a migration waiting timer. When the
migration waiting timer expires, the migration waiting stage ends, and the migration
executing stage starts. All the second BEB devices may be all other BEB devices carrying the

service instance except the first BEB device.

[0035] In an example, the first BEB device may configure a timing duration of the
migration waiting timer with zero. The migration executing stage may directly start. The

timing duration of the migration waiting timer may be calculated as follows:

[0036] T =D XPXK, wherein T is the timing duration of the migration waiting timer, D

is the maximum number of hops from a root node to a leaf node in a shortest path tree (SPT)
that the root node is the first BEB device, P is a period of transmitting a LSP packet in a SPB

network, K is a preset adjusting parameter, a value of K may be adjusted according to a

-6-
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practical network quality and a device processing capability. For example, when the value of

K is 0, it 1s indicated that the migration waiting timer is skipped.
[0037] Migration executing stage:

[0038] The first BEB device updates multicast tunnel information of the service instance
in a data plane according to the multicast tunnel information of the service instance from the

first BEB device to the second BEB device.

[0039] In an example, in the migration executing stage, the first BEB device the multicast
tunnel information of the service instance in the data plane is updated according to the
multicast tunnel information from the first BEB device respectively to all the second BEB
devices in the second B-VLAN. The first BEB device may encapsulate the multicast flow of
the service instance and forward the multicast flow of the service instance according to the
updated multicast tunnel information (the multicast tunnel information in the second B-

VLAN). And the multicast flow of the service instance is switched to the second B-VLAN.

[0040] After the multicast flow of the service instance is switched to the second B-VLAN,
the first BEB device is not as the multicast source of the service instance in the first B-VLAN.
The first BEB device may transmit a second LSP packet to notify another device in the
network. The second LSP packet indicates that the service instance is mapped to the first B-
VLAN and the second B-VLAN and the first BEB device is as the multicast receiving node
in the first B-VLAN and is as the multicast source node and the multicast receiving node in

the second B-VLAN.
[0041] Migration completing stage:

[0042] In the migration executing stage, the first BEB device transmits the second LSP
packet. The first BEB device receives a second LSP packet transmitted from the second BEB

device in the migration executing stage of the second BEB device.

[0043] When the first BEB device receives second LSP packets respectively transmitted
from all second BEB devices, the migration executing stage ends and the migration

completing stage starts.



WO 2014/187197 PCT/CN2014/074587

[0044] In the migration completing stage, all BEB devices carrying the service instance
switches the multicast flow of the service instance to the second B-VLAN. The first BEB
device may transmit a third LSP packet. The third LSP packet indicates that the service
instance is mapped to the second B-VLAN, and the first BEB device is as the multicast
source node and the multicast receiving node of the service node in the second B-VLAN. The
third packet carries an association of the service instance and the second B-VLAN, and does
not carry an association of the service instance and the first B-VLAN. Since the third LSP
packet does not carry an association of the service instance and the first B-VLAN, it is
indicated that the association of the service instance and the first B-VLAN has been deleted

and the service instance has been migrated from the first B-VLAN to the second B-VLAN.

[0045] Since the third LSP packet transmitted from the second BEB device does not carry
the association of the service instance and the first B-VLAN, after receiving the third LSP
packet, a node of the shortest path tree that the first BEB device is as the multicast source
may delete a previous corresponding FDB in the first B-VLAN. The first B-VLAN does not

carry the multicast flow of the service instance.

[0046] In an example, a LSP packet may include an ISID-ADDR sub-TLV field to carry
the association of the service instance (indicated through the I-SID) and the B-VLAN, and an
association of a B-MAC and the B-VLAN. When receiving a LSP packet transmitted from
another device in the network, calculation related with multicast may be performed according
to the ISID-ADDR sub-TLV field in the LSP packet. As shown in FIG. 2, the ISID-ADDR
sub-TLV field may include multiple associations of service instances corresponding to I-SIDs
and B-VLANSs (identified through Base VIDs). An association corresponds to a transmit
allow bit (referred as to T Bit hereinafter) and a receive allowed bit (referred as to R Bit
hereinafter), wherein the T Bit is an indication that a device transmitting a LSP including a
sub-TLV is as a multicast source node of the service instance corresponding to the I-SID with
the T Bit set, and R Bit is an indication that a device transmitting a LSP including a sub-TLV
is as a multicast receiving node of the service instance corresponding to the I-SID with the R
Bit set. A device may be as a multicast source node of a service instance corresponding to an

I-SID, may also be as a multicast receiving node of the service instance of the I-SID.

[0047] In an example of the present disclosure, the first BEB device indicates whether the

first BEB device is as the multicast source node and whether the first BEB device is as the

-8-
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multicast receiving node respectively by setting the T Bit and the R Bit corresponding to the
association of the service instance corresponding to the I-SID and the B-VLAN in the ISID-
ADDR sub-TLV field.

[0048] In the pre-migration stage, before transmitting the first LSP packet, the first BEB
device may generate the first LSP packet. The LSP packet carries a first association of the
service instance and the first B-VLAN, a second association of the service instance and the
second B-VLAN, wherein the first association at least includes an identifier of the first B-
VLAN (Base VID 1), the identifier of the service instance (I-SID), a T Bit set, an R Bit set,
the second association at least include an identifier of the second B-VLAN (Base VID 3), the

identifier of the service instance (I-SID), a T Bit set, an R Bit set.

[0049] For example, in the ISID-ADDR sub-TLV field carried in a LSP packet, B-
VLANS to which the service instance is mapped include the first B-VLAN and the second B-
VLAN, a T Bit and an R Bit corresponding to the first B-VLAN are set, a T Bit and an R Bit
corresponding to the second B-VLAN are set. The LSP packet is transmitted as the first LSP
packet to indicate that the BEB device transmitting the LSP packet is as the multicast source
node and the multicast receiving node of the service instance in the first B-VLAN and the

second B-VLAN.

[0050] In the migration executing stage, before receiving the second LSP packet, the first
BEB device may generate the second LSP packet. The second LSP packet carries a first
association of the service instance and the first B-VLAN, a second association of the service
instance and the second B-VLAN, wherein the first association at least includes an identifier
of the first B-VLAN (Base VID 1), the identifier of the service instance (I-SID), a T Bit
cleared, an R Bit set, the second association at least include an identifier of the first B-VLAN

(Base VID 3), the identifier of the service instance (I-SID), a T Bit set, an R Bit set.

[0051] For example, in the ISID-ADDR sub-TLV field carried in a LSP packet, B-
VLANS to which the service instance is mapped include the first B-VLAN and the second B-
VLAN, a T Bit corresponding to the first B-VLAN cleared, an R Bit corresponding to the
first B-VLAN set. A T Bit and an R Bit corresponding to the second B-VLAN are set. The
LSP packet is transmitted as the second LSP packet to indicate that the BEB device

transmitting the LSP packet is as the multicast receiving node of the service instance in the

-9.
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first B-VLAN and is as the multicast source node and the multicast receiving node of the

service instance in the second B-VLAN.

[0052] Before transmitting the third LSP packet, the first BEB device generates the third
LSP packet. The third LSP packet carries a second association of the service instance and the
second B-VLAN, wherein the second association at least include an identifier of the second

B-VLAN (Base VID 3), the identifier of the service instance (I-SID), a T Bit set, an R Bit set.

[0053] For example, in the ISID-ADDR sub-TLV field carried in a LSP packet, a B-
VLAN to which the service instance is mapped includes the second B-VLAN, a T Bit
corresponding to the second B-VLAN set, an R Bit corresponding to the second B-VLAN set.
The LSP packet is transmitted as the third LSP packet to indicate that the BEB device
transmitting the LSP packet is as the multicast source node and the multicast receiving node

of the service instance in the second B-VLAN.

[0054] It can be seen from the above five stages of the ECT migration that, in the pre-
migration stage, the BEB device has calculated the multicast tunnel information of the service
instance in the second B-VLAN. The multicast tunnel information of the service instance in
the data plane is updated with the calculated multicast tunnel information of the service
instance in the second B-VLAN in the migration executing stage. And the multicast flow is
switched to the second B-VLAN. There is a migration waiting stage between the pre-
migration stage and the migration executing stage to ensure that another device in the
network has enough time to calculate a FDB of the service instance by taking the BEB device
as the multicast source in the second B-VLAN and transmit the FDB to the data plane, so as

to ensure that the multicast flow of the service instance cannot be interrupted.

[0055] As shown in FIG. 1, it is taken as an example that a service instance I-SID1000 is
migrated from a B-VLAN 1 to a B-VLAN 3.

[0056] As shown in FIG. 1, in a SPBM network, a device A and a device C are BEB
devices. a device B is a BCB device, the device A and the device C are configured to carry

the I-SID 1000 in the B-VLAN 1.

-10 -
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[0057] FIG. 3 is a schematic diagram illustrating a process for migrating multicast flow
based on FIG. 1 according to an example of the present disclosure. The process includes the

following procedures.

[0058] Firstly, at block 301 and block 301°, the device A and the device C receives a
migration command and determines performing ECT migration, wherein the migration
command in this example indicates the I-SID 1000 is migrated from the B-VLAN 1 to the B-

VLAN 3. A migration configuration is performed and a migration starting stage starts.

[0059] Afterwards, at block 302 and 302°, the device A and device C respectively
transmit first LSP packets. In ISID-ADDR sub-TLV fields of the first LSP packets, a T Bit
and an R Bit corresponding to a association of the B-VLAN 1 and the I-SID 1000 are set to
indicate that the device A and the device C are as multicast source nodes and multicast
receiving nodes of the I-SID 1000 in the B-VLAN 1. A T Bit and an R Bit corresponding to
an association of the B-VLAN 3 and the I-SID 1000 are set to indicate that the device A and
the device C are as multicast source nodes and multicast receiving nodes of the I-SID 1000 in

the B-VLAN 3.

[0060] After receiving a first LSP packet in the migration starting stage from the device
A, the device B may generate a FDB of the I-SID 1000 that the device A is as a multicast
source node in the B-VLAN 3. After receiving a first LSP packet in the migration starting
stage from the device C, the device B may generate a FDB of the I-SID 1000 that the device

C is as a multicast source node in the B-VLAN 3.

[0061] At block 303, after the device A transmits the first LSP packet, the migration
starting stage ends and a pre-migration stage starts. At block 303’, after the device C
transmits the first LSP packet, the migration starting stage ends and a pre-migration stage

starts.

[0062] Afterwards, after receiving the first LSP packet transmitted from the device C in
the migration starting stage, the device A calculates multicast tunnel information of the I-SID
1000 in the B-VLAN 3 according to the first LSP packet, and prohibits updating multicast
tunnel information of the I-SID 1000 in the data plane with the calculated multicast tunnel

information. After receiving the first LSP packet transmitted from the device A in the
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migration starting stage, the device C calculates multicast tunnel information of the I-SID
1000 in the B-VLAN 3 according to the first LSP packet, and prohibits updating multicast
tunnel information of the I-SID 1000 in the data plane with the calculated multicast tunnel

information.

[0063] Since there are only two BEB devices, i.e., the device A and the device C in the
network, at block 304, after the device A receives the first LSP packet transmitted by the
device C, the pre-migration stage ends, and a migration waiting stage starts. At block 304’,
after the device C receives the first LSP packet transmitted by the device A, the pre-migration

stage ends, and a migration waiting stage starts.

[0064] Afterwards, at block 304, the device A starts a migration waiting timer in the
migration waiting stage. At block 304°, the device C starts a migration waiting timer in the

migration waiting stage.

[0065] At block 305, after the migration waiting timer of the device A expires, the
migration waiting stage ends, and a migration executing stage starts. At block 305°, after the
migration waiting timer of the device C expires, the migration waiting stage ends, and a

migration executing stage starts.

[0066] Afterwards, at block 306, the device A transmits a second LSP packet in the
migration executing stage, and updates the multicast tunnel information of the I-SID 1000 in
the data plane with the multicast tunnel information of I-SID 1000 in the B-VLAN 3
calculated previously by the device A, so as to multicast flow of the I-SID 1000 can be
switched to the B-VLAN 3. At block 306’, the device C transmits a second LSP packet in the
migration executing stage, and updates the multicast tunnel information of the I-SID 1000 in
the data plane with the multicast tunnel information of I-SID 1000 in the B-VLAN 3
calculated previously by the device C, so as to multicast flow of the I-SID 1000 can be
switched to the B-VLAN 3.

[0067] In an ISID-ADDR sub-TLV field of the second LSP packet transmitted from the
device A in the migration executing stage, the T Bit corresponding to the association of B-
VLAN 1 and I-SID 1000 is cleared, and R Bit corresponding to the association of B-VLAN 1

and I-SID 1000 is set to indicate that the device A is as a multicast receiving node of the I-
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SID 1000 in the B-VLAN 1, and is not as the multicast source node of the I-SID 1000 in the
B-VLAN 1. The T Bit and the R Bit corresponding to the association of B-VLAN 3 and I-
SID 1000 is set to indicate that the device A is as the multicast receiving node and the

multicast source node of the I-SID 1000 in the B-VLAN 3.

[0068] In an ISID-ADDR sub-TLV field in the second LSP packet transmitted from the
device C in the migration executing stage, the T Bit corresponding to the association of B-
VLAN 1 and I-SID 1000 is cleared, and R Bit corresponding to the association of B-VLAN 1
and I-SID 1000 is set to indicate that the device C is as a multicast receiving node of the I-
SID 1000 in the B-VLAN 1, and is not as the multicast source node of the I-SID 1000 in the
B-VLAN 1. The T Bit and the R Bit corresponding to the association of B-VLAN 3 and I-
SID 1000 is set to indicate that the device C is as the multicast receiving node and the

multicast source node of the I-SID 1000 in the B-VLAN 3.

[0069] At block 307, when the device A receives the second LSP packet transmitted from
the device C in the migration executing stage, the migration executing stage ends, and the
migration ending stage starts. At block 307, when the device C receives the second LSP
packet transmitted from the device A in the migration executing stage, the migration

executing stage ends, and the migration ending stage starts.

[0070] At last, at block 308, the device A transmits a third LSP packet, and deletes the
association of the I-SID 1000 and the B-VLAN 1, and the ECT migration ends. At block 308’,
the device C transmits a third LSP packet, and deletes the association of the I-SID 1000 and
the B-VLAN 1, and the ECT migration ends.

[0071] After the ECT migration ends, the LSP packet transmitted from the device A may
not carry the association of the I-SID 1000 and the B-VLAN 1. After the ECT migration ends,
the LSP packet transmitted from the device C may not carry the association of the I-SID 1000
and the B-VLAN 1. After receiving the LSP packets that are respectively transmitted from
the device A and the device C, and do not carry the association of the I-SID 1000 and the B-
VLAN 1, the device B may delete the FDB of the I-SID 1000 in the B-VLAN 1.

[0072] A BEB device is provided according to an example of the present disclosure. In

the example, a SPB network to which the BEB device belongs may apply an M-in-M mode.
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[0073] FIG. 4 is a schematic diagram illustrating a structure of a first BEB device
according to an example of the present disclosure. As shown in FIG. 4, the first BEB device

includes a packet receiving module 401, and a migration control module 402.

[0074] The packet receiving module 401 is to receive a first link state protocol data unit
(LSP) packet transmitted from each second BEB device, wherein the first LSP packet
indicates that the service instance is mapped to a first Backbone Virtual Local Area Network
(B-VLAN) and a second B-VLAN and that the second BEB device is as a multicast source
node and a multicast receiving node of the service instance in the first B-VLAN and the

second B-VLAN.

[0075] The migration control module 402 is to calculate multicast tunnel information of
the service instance from the first BEB device to the second BEB device in the second B-
VLAN according to the first LSP packet received by the packet receiving module, update
multicast tunnel information of the service instance in a data plane according to the calculated
multicast tunnel information of the service instance from the first BEB device to the second

BEB device.

[0076] In an example, the migration control module 402 is to after respectively
calculating the multicast tunnel information of the service instance from the first BEB device
to all the second BEB devices in the second B-VLAN, update multicast tunnel information of
the service instance in a data plane according to the calculated multicast tunnel information of
the service instance from the first BEB device respectively to all the second BEB devices in

the second B-VLAN.

[0077] FIG. 5 is a schematic diagram illustrating a structure of a first BEB device
according to an example. As shown in FIG. 5, the first BEB device includes a packet

transmitting module 501, a packet receiving module 502, and a migration control module 503.

[0078] The packet transmitting module 501 is to transmit a first LSP packet when the
service instance is to be migrated from a first B-VLAN to a second B-VLAN, wherein the
first LSP packet indicates that the service instance is mapped to the first B-VLAN and the
second B-VLAN and that the first BEB device is a multicast source node and a multicast

receiving node in the first B-VLAN and the second B-VLAN.
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[0079] The packet receiving module 502 is to receive a first LSP packet transmitted from

each second BEB device.

[0080] A function of the packet receiving module 502 is similar with that of a packet
receiving module 401 in FIG. 4.

[0081] The migration control module 503 is to calculate multicast tunnel information of
the service instance from the first BEB device to the second BEB device in the second B-
VLAN according to the first LSP packet received by the packet receiving module, update
multicast tunnel information of the service instance in a data plane according to the calculated
multicast tunnel information of the service instance from the first BEB device to the second

BEB device.

[0082] In an example, the migration control module 503 is to after the packet receiving
module 502 receives the first LSP packets respectively from all the second BEB devices,
update multicast tunnel information of the service instance in a data plane according to the
calculated multicast tunnel information of the service instance from the first BEB device

respectively to all the second BEB devices in the second B-VLAN.

[0083] A function of the migration control module 503 is similar with that of a migration

control module 402 in FIG. 4.

[0084] In the first BEB device, the migration control module 503 is to start a migration
waiting timer after receiving the first LSP packets respectively from all the second BEB
devices, start a migration waiting timer, update the multicast tunnel information of the service
instance in the data plane according to the multicast tunnel information of the service instance
from the first BEB device respectively to all the second BEB devices in the second B-VLAN
after the migration waiting timer expires so as to migrate the multicast flow of the service

instance that the first BEB device is the multicast source node to the second B-VLAN.

[0085] In the first BEB device, the packet transmitting module 501 is further to transmit a
second LSP packet after the first BEB device migrates the multicast flow of the service
instance that the first BEB device is the multicast source node to the second B-VLAN,
wherein the second LSP packet transmitted by the first BEB device indicates that the service

instance is mapped to the first B-VLAN and that the first BEB device is as a multicast
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receiving node in the first B-VLAN and is as a multicast source node and a multicast

receiving node in the second B-VLAN

[0086] The packet receiving module 502 is further to receive a second LSP packet
transmitted from the second BEB device, wherein the second LSP packet indicates that the
service instance is mapped to the first B-VLAN and the second B-VLAN and that the second
BEB device is as the multicast receiving node in the first B-VLAN and is as the multicast

source node and a multicast receiving node in the second B-VLAN.

[0087] The packet transmitting module 501 is further to transmit a third LSP packet after
receiving second LSP packets respectively from all the second BEB devices, wherein the
third LSP packet indicates that the service instance is mapped to the second B-VLAN and
that the first BEB device is as the multicast source node and the multicast receiving node in

the second B-VLAN.

[0088] In the first BEB device, the packet transmitting module 501 is further to before
transmitting the first LSP packet, generate the first LSP packet, wherein the first LSP packet
carries a first association of the service instance and the first B-VLAN and a second
association of the service instance and the second B-VLAN, wherein the first association at
least includes an identifier of the first B-VLAN (Base VID 1), the identifier of the service
instance (I-SID), a T Bit set, an R Bit set, the second association at least include an identifier
of the second B-VLAN (Base VID 3), the identifier of the service instance (I-SID), a T Bit
set, an R Bit set.

[0089] For example, in the ISID-ADDR sub-TLV field carried in a LSP packet, B-
VLANS to which the service instance is mapped include the first B-VLAN and the second B-
VLAN. A T Bit and an R Bit corresponding to the first B-VLAN are set, A T Bit and an R
Bit corresponding to the second B-VLAN are set. The LSP packet is transmitted as the first
LSP packet.

[0090] The packet transmitting module 501 is further to before receiving the second LSP
packet, generate the second LSP packet. The second LSP packet carries a first association of
the service instance and the first B-VLAN, and a second association of the service instance

and the second B-VLAN, wherein the first association at least includes an identifier of the
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first B-VLAN (Base VID 1), the identifier of the service instance (I-SID), a T Bit cleared, an
R Bit set, the second association at least include an identifier of the first B-VLAN (Base VID

3), the identifier of the service instance (I-SID), a T Bit set, an R Bit set.

[0091] For example, in the ISID-ADDR sub-TLV field carried in a LSP packet, B-
VLANS to which the service instance is mapped include the first B-VLAN and the second B-
VLAN, a T Bit corresponding to the first B-VLAN cleared, an R Bit corresponding to the
first B-VLAN set. A T Bit and an R Bit corresponding to the second B-VLAN are set. The
LSP packet is transmitted as the second LSP packet.

[0092] The packet transmitting module 501 is further to before transmitting the third LSP
packet, generate the third LSP packet. The third LSP packet carries a second association of
the service instance and the second B-VLAN, wherein the second association at least include
an identifier of the second B-VLAN (Base VID 3), the identifier of the service instance (I-
SID), a T Bit set, an R Bit set.

[0093] For example, in the ISID-ADDR sub-TLV field carried in a LSP packet, a B-
VLAN to which the service instance is mapped includes the second B-VLAN, a T Bit
corresponding to the second B-VLAN set, an R Bit corresponding to the second B-VLAN set.

[0094] In the first BEB device, the migration control module is to calculate the timing

duration of the migration waiting timer as follows:

[0095] T =DXP XK, wherein T is the timing duration of the migration waiting timer, D
is the maximum number of hops from a root node to a leaf node in a shortest path tree (SPT)
that the root node is the first BEB device, P is a period of transmitting a LSP packet in a SPB

network, K is a preset adjusting parameter.

[0096] A method and a device for migrating multicast flow in a SPB network applying a
M-in-M mode may be implemented based on a hardware structure of a BEB device applying

the method and the apparatus.

[0097] FIG. 6 is a schematic diagram illustrating a hardware structure of a first BEB
device according to an example of the present disclosure. As shown in FIG. 6, a hardware

structure of the first BEB device 600 applying a method and a device for migrating multicast
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flow in a SPB network applying a M-in-M mode includes a memory 610, a processor 620, a
communication interface 630 and an interconnection body 640 for coupling the memory 610,

the processor 620 and the communication interface 630.

[0098] The memory 610 is to store multicast tunnel information in a B-VLAN calculated
during a process of migrating multicast flow of a service instance configured by the first BEB

device.

[0099] The processor 602 may be a CPU, and may include a packet receiving module 621,

a packet transmitting module 622, and a migration control module 623.

[00100] The packet receiving module 621 is to receive a first LSP packet and a second
LSP packet transmitted by each second BEB device via the communication interface,
wherein BEB devices carrying the service instance corresponding to the multicast flow
includes the first BEB device and second BEB devices. The second BEB device is in the

BEB devices carrying the service instance and is not the first BEB device.

[00101] The packet transmitting module 622 is to transmit a first LSP packet and a second

LSP packet via the communication interface.

[00102] The migration control module 623 is to perform the following processes according
to the first LSP packet and the second LSP packet received via the packet receiving module:
such as calculating multicast tunnel information, starting a migration waiting timer,

determining expiration of the migration waiting timer, switching the multicast flow.

[00103] The communication interface 630 is to transmit the first LSP packet and the
second LSP packet from each second BEB device of the service instance to the packet
receiving module, and transmit the first LSP packet and the second LSP packet from the

packet transmitting module.

[00104] Based on functions in the hardware structure, it is clear how steps of the method
and modules of a device for migrating multicast flow in the SPB network applying the M-in-

M mode are implemented in the hardware structure.

[00105] FIG. 7 is a schematic diagram illustrating a structure of a computing device

according to an example of the present disclosure. As shown in FIG. 7, the computing device
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includes a processor 702 for executing instructions stored in a memory 701. The instructions
include a packet transmitting instruction 7011, a packet receiving instruction 7012, and a

migration control instruction 7013.

[00106] The packet transmitting instruction 7011 is to transmit a first LSP packet when the
service instance is to be migrated from a first B-VLAN to a second B-VLAN, wherein the
first LSP packet indicates that the service instance is mapped to the first B-VLAN and the
second B-VLAN and that the first BEB device is a multicast source node and a multicast

receiving node in the first B-VLAN and the second B-VLAN.

[00107] The packet receiving instruction 7012 is to receive a first LSP packet transmitted

from each second BEB device.

[00108] The migration control instruction 7013 is to calculate multicast tunnel information
of the service instance from the first BEB device to the second BEB device in the second B-
VLAN according to the first LSP packet received by the packet receiving module, update
multicast tunnel information of the service instance in a data plane according to the calculated
multicast tunnel information of the service instance from the first BEB device to the second

BEB device.

[00109] In an example, the migration control instruction 7013 is to after the packet
receiving instruction 7012 receives the first LSP packets respectively from all the second
BEB devices, update multicast tunnel information of the service instance in a data plane
according to the calculated multicast tunnel information of the service instance from the first

BEB device respectively to all the second BEB devices in the second B-VLAN.

[00110] In the first BEB device, the migration control instruction 7013 is to start a
migration waiting timer after receiving the first LSP packets respectively from all the second
BEB devices, start a migration waiting timer, update the multicast tunnel information of the
service instance in the data plane according to the multicast tunnel information of the service
instance from the first BEB device respectively to all the second BEB devices in the second
B-VLAN after the migration waiting timer expires so as to migrate the multicast flow of the

service instance that the first BEB device is the multicast source node to the second B-VLAN.
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[00111] In the first BEB device, the packet transmitting instruction 7011 is further to
transmit a second LSP packet after the first BEB device migrates the multicast flow of the
service instance that the first BEB device is the multicast source node to the second B-VLAN,
wherein the second LSP packet transmitted by the first BEB device indicates that the service
instance is mapped to the first B-VLAN and that the first BEB device is as a multicast
receiving node in the first B-VLAN and is as a multicast source node and a multicast

receiving node in the second B-VLAN

[00112] The packet receiving instruction 7012 is further to receive a second LSP packet
transmitted from the second BEB device, wherein the second LSP packet indicates that the
service instance is mapped to the first B-VLAN and the second B-VLAN and that the second
BEB device is as the multicast receiving node in the first B-VLAN and is as the multicast

source node and a multicast receiving node in the second B-VLAN.

[00113] The packet transmitting instruction 7011 is further to transmit a third LSP packet
after receiving second LSP packets respectively from all the second BEB devices, wherein
the third LSP packet indicates that the service instance is mapped to the second B-VLAN and
that the first BEB device is as the multicast source node and the multicast receiving node in

the second B-VLAN.

[00114] In the first BEB device, the packet transmitting instruction 7011 is further to
before transmitting the first LSP packet, generate the first LSP packet, wherein the first LSP
packet carries a first association of the service instance and the first B-VLAN and a second
association of the service instance and the second B-VLAN, wherein the first association at
least includes an identifier of the first B-VLAN (Base VID 1), the identifier of the service
instance (I-SID), a T Bit set, an R Bit set, the second association at least include an identifier
of the second B-VLAN (Base VID 3), the identifier of the service instance (I-SID), a T Bit
set, an R Bit set.

[00115] For example, in the ISID-ADDR sub-TLV field carried in a LSP packet, B-
VLANS to which the service instance is mapped include the first B-VLAN and the second B-
VLAN. A T Bit and an R Bit corresponding to the first B-VLAN are set. A T Bit and an R
Bit corresponding to the second B-VLAN are set. The LSP packet is transmitted as the first
LSP packet.
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[00116] The packet transmitting instruction 7011 is further to before receiving the second
LSP packet, generate the second LSP packet. The second LSP packet carries a first
association of the service instance and the first B-VLAN, and a second association of the
service instance and the second B-VLAN, wherein the first association at least includes an
identifier of the first B-VLAN (Base VID 1), the identifier of the service instance (I-SID), a T
Bit cleared, an R Bit set, the second association at least include an identifier of the first B-

VLAN (Base VID 3), the identifier of the service instance (I-SID), a T Bit set, an R Bit set.

[00117] For example, in the ISID-ADDR sub-TLV field carried in a LSP packet, B-
VLANS to which the service instance is mapped include the first B-VLAN and the second B-
VLAN, a T Bit corresponding to the first B-VLAN cleared, an R Bit corresponding to the
first B-VLAN set. A T Bit and an R Bit corresponding to the second B-VLAN are set. The
LSP packet is transmitted as the second LSP packet.

[00118] The packet transmitting instruction 7011 is further to before transmitting the third
LSP packet, generate the third LSP packet. The third LSP packet carries a second association
of the service instance and the second B-VLAN, wherein the second association at least
include an identifier of the second B-VLAN (Base VID 3), the identifier of the service
instance (I-SID), a T Bit set, an R Bit set.

[00119] For example, in the ISID-ADDR sub-TLV field carried in a LSP packet, a B-
VLAN to which the service instance is mapped includes the second B-VLAN, a T Bit
corresponding to the second B-VLAN set, an R Bit corresponding to the second B-VLAN set.

[00120] In the first BEB device, the migration control instruction is to calculate the timing

duration of the migration waiting timer as follows:

[00121] T =D XPXK, wherein T is the timing duration of the migration waiting timer, D

is the maximum number of hops from a root node to a leaf node in a shortest path tree (SPT)
that the root node is the first BEB device, P is a period of transmitting a LSP packet in a SPB

network, K is a preset adjusting parameter.
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CLAIMS

WHAT IS CLAIMED IS:

1. A method for migrating multicast flow, comprising:

receiving, by a first Backbone Edge Bridge (BEB) device carrying a service instance,
a first link state protocol data unit (LSP) packet transmitted from a second
BEB device carrying the service instance, wherein the first LSP packet
indicates that the service instance is mapped to a first Backbone Virtual Local
Area Network (B-VLAN) and a second B-VLAN and that the second BEB
device is a multicast source node and a multicast receiving node of the service
instance in the first B-VLAN and the second B-VLAN;

calculating, by the first BEB device, multicast tunnel information of the service
instance from the first BEB device to the second BEB device in the second B-
VLAN according to the received first LSP packet;

updating, by the first BEB device, multicast tunnel information of the service instance
in a data plane according to the multicast tunnel information of the service

instance from the first BEB device to the second BEB device.

2. The method of claim 1, wherein updating the multicast tunnel information of the
service instance in a data plane according to the multicast tunnel information of the service
instance from the first BEB device to the second BEB device comprises:

after calculating the multicast tunnel information of the service instance from the first

BEB device to all the other BEB devices carrying the service instance in the
second B-VLAN, updating, by the first BEB device, multicast tunnel
information of the service instance in a data plane according to the multicast

tunnel information of the service instance calculated in the second B-VLAN.

3. The method of claim 1, further comprising:
transmitting, by the first LSP device, another first LSP packet, wherein the another
first LSP packet indicates that the service instance is mapped to the first B-

VLAN and the second B-VLAN and that the first BEB device is a multicast
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source node and a multicast receiving node in the first B-VLAN and the

second B-VLAN.

4. The method of claim 1, wherein updating the multicast tunnel information of the
service instance in the data plane according to the multicast tunnel information of the service
instance calculated in the second B-VLAN comprises:

starting a migration waiting timer;

updating the multicast tunnel information of the service instance in the data plane

according to the multicast tunnel information of the service instance from the
first BEB device respectively to all the other BEB devices in the second B-

VLAN after the migration waiting timer expires.

5. The method of claim 1, after updating the multicast tunnel information of the
service instance in the data plane, further comprising:

receiving, by the first BEB device, a second LSP packet transmitted from the second
BEB device, wherein the second LSP packet indicates that the service instance
is mapped to the first B-VLAN and the second B-VLAN and that the second
BEB device is as a multicast receiving node in the first B-VLAN and is as a
multicast source node and a multicast receiving node in the second B-VLAN;

transmitting, by the first BEB device, a third LSP packet after receiving the second
LSP packets respectively from all the other BEB devices carrying the service
instance, wherein the third LSP packet indicates that the service instance is
mapped to the second B-VLAN and that the first BEB device is as the

multicast source node and the multicast receiving node in the second B-VLAN.

6. The method of claim 5 further comprising:

transmitting, by the first BEB device, another second LSP packet, wherein the another
LSP packet indicates that the service instance is mapped to the first B-VLAN
and the second B-VLAN and that the first BEB device is as the multicast
receiving node in the first B-VLAN and is as the multicast source node and the

multicast receiving node in the second B-VLAN.
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7. The method of claim 3 further comprising:

generating the another first LSP packet, wherein the another first LSP packet carries a
first association of the service instance and the first B-VLAN and a second
association of the service instance and the second B-VLAN,

wherein a transmit allow bit (T Bit) and a receive allow bit (R Bit) in the first

association are set, a T Bit and an R Bit in the second B-VLAN are set.

8. A first Backbone Edge Bridge (BEB) device for carrying a service instance,

comprising:

a packet receiving module, to receive a first link state protocol data unit (LSP) packet
transmitted from a second BEB device carrying the service instance, wherein
the first LSP packet indicates that the service instance is mapped to a first
Backbone Virtual Local Area Network (B-VLAN) and a second B-VLAN and
that the second BEB device is a multicast source node and a multicast
receiving node of the service instance in the first B-VLAN and the second B-
VLAN;

a migration control module, to calculate multicast tunnel information of the service
instance from the first BEB device to the second BEB device in the second B-
VLAN according to the first LSP packet received by the packet receiving
module, update multicast tunnel information of the service instance in a data
plane according to the calculated multicast tunnel information of the service

instance from the first BEB device to the second BEB device.

9. The BEB device of claim 8, wherein migration control module is to after
calculating the multicast tunnel information of the service instance from the first BEB device
to all the other BEB devices carrying the service instance in the second B-VLAN, update
multicast tunnel information of the service instance in a data plane according to the multicast

tunnel information of the service instance calculated in the second B-VLAN.

10. The BEB device of claim 8, further comprising:
a packet transmitting module, to transmit another first LSP packet, wherein the
another first LSP packet indicates that the service instance is mapped to the

first B-VLAN and the second B-VLAN and that the first BEB device is a
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multicast source node and a multicast receiving node in the first B-VLAN and

the second B-VLAN.

11. The BEB device of claim 8, wherein

the migration control module is to start a migration waiting timer, update the multicast
tunnel information of the service instance in the data plane according to the
multicast tunnel information of the service instance from the first BEB device
respectively to all the other BEB devices in the second B-VLAN after the

migration waiting timer expires.

12. The BEB device of claim 8, wherein

the packet receiving module is further to receive a second LSP packet transmitted
from the second BEB device, wherein the second LSP packet indicates that the
service instance is mapped to the first B-VLAN and the second B-VLAN and
that the second BEB device is as a multicast receiving node in the first B-
VLAN and is as a multicast source node and a multicast receiving node in the
second B-VLAN;

the packet transmitting module is further to transmit a third LSP packet after receiving
second LSP packets respectively from all the other BEB devices carrying the
service instance, wherein the third LSP packet indicates that the service
instance is mapped to the second B-VLAN and that the first BEB device is as
the multicast source node and the multicast receiving node in the second B-

VLAN.

13. The BEB device of claim 12, wherein

the packet transmitting module is further to transmit another second LSP packet,
wherein the another LSP packet indicates that the service instance is mapped
to the first B-VLAN and the second B-VLAN and that the first BEB device is
as the multicast receiving node in the first B-VLAN and is as the multicast

source node and the multicast receiving node in the second B-VLAN.
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14. The BEB device of claim 10, wherein

the packet transmitting module is further to generate the another first LSP packet,
wherein the another first LSP packet carries a first association of the service
instance and the first B-VLAN and a second association of the service instance
and the second B-VLAN, wherein a transmit allow bit (T Bit) and a receive
allow bit (R Bit) in the first association are set, a T Bit and an R Bit in the

second B-VLAN are set.
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A first BEB device carrying a service instance receives a first LSP packet
transmitted from a second BEB device carrying the service instance, wherein the 801
first LSP packet indicates that the service instance is mapped to a first B-VLAN

and a second B-VLAN and that the second BEB device is a multicast source node
and a multicast receiving node of the service instance in the first B-VLAN and the
second B-VLAN

802
The first BEB device calculates multicast tunnel information of the service
instance from the first BEB device to the second BEB device in the second B-
VLAN according to the received first LSP packet
803

THe first BEB device updates multicast tunnel information of the service instance
in a data plane according to the multicast tunnel information of the service
instance from the first BEB device to the second BEB device

FIG. 8
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