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Abstract

A method and a device for implementing an optical channel data unit (ODU)
shared ring protection are disclosed by the present invention. The method includes: a first
ODU of a first service transmitted in an optical line is set as a protection granularity, where
the first ODU 1s an ODUk that is directly multiplexed to the optical line; the first ODU is
monitored for detecting errors/failures, and a monitoring result is obtained, wherein the
monitoring result indicates whether an error/a failure has occurred or not; when the
monitoring result indicates that a failure/an error has occured, a cross-switching is performed
on a second ODU of the first service, where the second ODU is an ODUm that is multiplexed
to the first ODU, and m 1s smaller than or equal to k. Through the embodiments of the present

invention, a protection switching speed may be accelerated.
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METHOD AND DEVICE FOR IMPLEMENTING OPTICAL CHANNEL DATA
UNIT SHARED RING PROTECTION

FIELD OF THE INVENTION

The present invention relates to the optical communication technology, and in

particularly to a method and a device for realizing an optical channel data unit (ODU)

shared protection ring (SPRing).

BACKGROUND OF THE INVENTION

With the rapid development of data services, a transport network for data services has
also been developed greatly. An optical transport network (OTN) i1s a kind of optical
transport technology. The OTN includes an optical channel (OCh), an optical multiplex
section (OMS), and an optical transport section (OTS). The OCh further includes three
sub-layers: an optical channel payload unit-k (OPUk), an optical channel data unit-k
(ODUk), and an optical channel transport unit-k (OTUk). Each sub-layer has a
corresponding overhead (OH)-and function to support network management and monitoring.
k 1s an order, and represents a level, and different k values support different bit rates
correspondingly. In the OTN, different protection modes may be adopted to effectively-
improve the survivability of services. In an existing synchronous digital hierarchy.(SDH)

field, a multiplex section (MS) SPRing may be realized through. VC cross. However, the
MS SPRing in the SDH field cannot be easily transplanted to the OTN. An OTN system has

multiple ODU levels numbered 0, 1, 2, Ze,. 3, 4, and so on. Problems such as how to

monitor signal quality to trigger a switching, how to transfer APS information, and how to

- coordinate protections of a multi-level ODUk are difficult to be solved. Currently, a scheme

of ODU SPRing exists in the OTN. In an implementation scheme of the existing ODU
SPRing, when the system has a multi-level ODU service, a switching is performed through

cross of each level of the ODUk, which may realize only protection for the current level of
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the ODUK, that is, the current level of the ODUKk is regarded as a protection granularity.
For example, the system has three levéls of ODUs, which are respectively ODU2, ODUA1,
and ODUOQ, and one ODU2 may include 4 ODU1s or 8 ODUO0s. A switching through
cross of the ODU1 i performed to realize protection of an ODU1 level, and a switching is
performed through cross of the ODUO so as to realize protection of an ODUO level.
When multiple client services are multiplexed to the ODU2, and the muitiple client
services all need protection, if the protection of the ODU1 is adopted, 4 protection groups
need to be created; and if the protection of the ODUO is adopted, 8 protection groups
need to be created.

" The prior art has the following disadvantages: if a low order (LO) ODU is
taken as a protection granularity, the number of protection groups is larger, and required

switching time is long, which may even exceed a threshold of the switching time (50 ms),
and consequently, the switching cannot be performed smoothly.

SUMMARY OF THE INVENTION

The embodiments of the present invention provide a method and a device
for realizing an ODU SPRing, so as to solve the problems in the prior art that the number

- of protection groups is larger and the switching time is long.

A method for realizing an ODU SPRing provided in an embodiment of the
present invention includes:

taking a first ODU of a first service transmitted in an optical line as a
protection granularity, where the first ODU is an ODUk that is directly multiplexed to the
optical line;

monitoring the first ODU, and obtaining a monitoring result; and

When the monitoring' result indicates that a failure occurs, performing a
switching through cross of a second ODU of the first service, where the second ODU is
an ODUm that is multiplexed to the first ODU, and m is smaller than or equal to k.

A device for realizing an ODU SPRing provided in an embodiment of the

present invention includes:
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a first module, configured to take a first ODU of a first service transmitted 1n an
optical line as a protection granularity, where the first ODU is an ODUK that 1s directly

multiplexed to the optical line;

a second module, configured to monitor the first ODU, and obtain a monitoring

result; and

a third module, configured to perform a switching through cross of a second
ODU of the first service when the monitoring result indicates that a failure occurs, where the
second ODU is an ODUm that is multiplexed to the first ODU, and m is smaller than or equal
to k.

It can be known from the preceding technical solutions that, in the embodiments
of the present invention, a first ODU SPRing is realized by the switching performed through
cross of the second ODU, where the first ODU is taken as the protection granularity. Since an

order of the first ODU is higher than that of the second ODU, multiple second ODUs may be
multiplexed to one first ODU. Therefore, by taking the first ODU as the protection
granularity, the number of protection groups may be reduced, and a switching process maybe

accelerated.

According to one aspect of the present invention, there is provided a method for

implementing an optical channel data unit (ODU) shared ring protection, comprising:

setting a first ODU of a first service transmitted in an optical line as a protection

granularity, wherein the first ODU is an ODUk that is directly multiplexed to the optical line;

monitoring the first ODU for detecting errors/failures, and obtaining a monitoring

result, wherein the monitoring result indicates whether an error/a failure has occurred or not;

and

based on the monitoring result which indicates an error/a failure has occurred,
performing cross-switching on a second ODU of the first service, wherein the second ODU 1s

an ODUm that is multiplexed to the first ODU, and m is smaller than k.

3
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According to another aspect of the present invention, there 1s provided a device

for implementing an optical channel data unit (ODU) shared ring protection, comprising:

a first module, configured to set a first ODU of a first service transmitted in an

optical line as a protection granularity, wherein the first ODU 1s an ODUk that is directly

multiplexed to the optical line;

a second module, configured to monitor the first ODU for detecting
errors/failures, and obtain a monitoring result, wherein the monitoring result indicates whether

an error/a failure has occurred or not; and

a third module, configured to perform cross-switching on a second ODU ot the
first service based on the monitoring result indicates that a failure/an error has occurred,

wherein the second ODU is an ODUm that is multiplexed to the first ODU, and m is smaller
than k.

3a



CA 02773309 2014-07-21

22663-23

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic flow chart of a method according to a first embodhnent of the
present invention;
FIG 2 is a schematic structural diagram of an OUTk OH part adopted 1n the first
20  embodiment of the present invention;
FIG. 3 1s a schematic flow chart of a method according to a second embodiment 6f the
present invention;
FIG. 4 i1s a schematic structural diagram of a system corresponding to the second
embodiment of the present invention;
25 FIG. 5 1s a schematic flow chart of a method according to a third embodiment of the
present invention; '

FIG. 6 is a schematic structural diagram corresponding to the third embodiment of the

3b
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present invention;

FIG. 7 1s a schematic flow chart of a method according to a fourth embodiment of the
present invention;

FIG. 8 1s a schematic structural diagram corresponding to the fourth embodiment of the
present invention;

FIG. 9 i1s a schematic flow chart of a method according to a fifth embodiment of the
present invention;

FIG. 10 is a schematic diagram of cross-ring protection corresponding to the fourth or
fifth embodiment of the present invention;

FIG. 11 1s a schematic flow chart of a method according to a sixth embodiment of the
present invention;

FIG. 12 1s a schematic structural diagram corresponding to the sixth embodiment of the
present invention; and

FIG. 13 1s a schematic structural diagram of a device according to a seventh

embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

The technical solutions 1n the present invention are described in further detail in the
following with reference to accompanying drawings and embodiments.
FIG. 1 i1s a schematic flow chart of a method according to a first embodiment of the

present invention. The method includes:

Step 11: A monitoring endpoint takes a first ODU of a first service transmitted 1n an
optical line as a protection granularity, where the first ODU 1s an ODUk that 1s directly
multiplexed to the optical line.

Step 12: The monitoring endpoint monitors the first ODU, and obtains a monitoring
result.

Step 13: When the monitoring result indicates that a failure occurs, the monitoring

endpoint performs a switching through cross of a second ODU of the first service, where
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the second ODU 1s an ODUm that 1s multiplexed to the first ODU, and m 1s smaller than or
equal to k.

In this embodiment, a first ODU SPRing is realized by the switching performed
through cross of the second ODU, where the first ODU 1s taken as the protection granularity.
Since an order of the first ODU is higher than that of the second ODU, multiple second
ODUs may be multiplexed to one first ODU. Therefore, by taking the first ODU as the
protection granularity, the number of protection groups may be reduced, and a switching
process may be accelerated.

When the first service includes two levels of ODUs, taking the first embodiment as an
example, when m i1s smaller than k, in the embodiments described in the following, an
ODU with a high level (for example, the ODUK) is referred to as a high order (HO) ODU,
and an ODU with a low level (for example, the ODUm) 1s referred to as a low order (LO)
ODU.

In order to better understand the embodiments of the present invention, a signal in an
OTN that the embodiments of the present invention are based on i1s described first. The
OTUK 1s a frame with 4 rows and 4080 bytes, including an OPUk payload part, an OTUk
forward error correction (FEC) part, and an OH part.

FIG. 2 is a schematic structural diagram of an OUTk OH part adopted in the first
embodiment of the present invention. Referring to FIG. 2, the OH part includes an OPUk
OH, an ODUk OH, and an OTUk OH. The OPUk OH occupies bytes of the fifteenth and
sixteenth columns in the first to fourth rows; the ODUk OH occupies bytes of the first to
fourteenth columns in the second to fourth rows; the OTUk OH occupies bytes of the eighth
to fourteenth columns in the first row; and a frame alignment OH occupies bytes of the first
to seventh columns in the first row.

In the prior art, Tandem Connection Monitoring (TCM) is used for monitoring, and the
TCM tniggers a switching. However, since one level of the TCM 1is occupied in this mode,
other protection modes that must use the TCM, such as Subnetwork Connection/Sublayer
Monitoring (SNC/S), cannot adopt the level of the TCM within a range of this SPRing. In

addition, 1n the prior art, an Automatic Protection Switching/Protection Communication
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Channel (APS/PCCQC) is divided by adopting a value of 6, 7, and 8 bit of a multiframe
alignment signal (MFAS) and by binding with a monitoring mode, so that it is not easy to
determine which one shouid be assigned to an ODUk SPRing for protection.

Therefore, in this embodiment of the present invention, protection groups
may be monitored by monitoring a path monitoring (PM) of the HO ODU, and the PM of

‘the HO ODU triggers the Switching. An APS/PCC OH of the HO ODU serves as a

channel for transferring APS information of the protection groups, and the APS/PCC may
be divided through a field value of the MFAS. In this way, the TCM is not occupied, so
that the protection mode in this embodiment of the present invention may co-exist with
other protection modes. For example, the division is performed by uéing the sixth to
eighth bits of the MFAS, and a value of "000" of the sixth to eighth bits indicates that an
APS/PCC byte is used in a scheme adopted in this embodiment of the present invention
that HO ODU protection is realized through cross of an LO ODU.

FIG. 3 is a schematic flow chart of a method according to a second
embodiment of the present invention. The method includes:

Step 31: A monitoring endpoint takes an HO ODU of a first service
transmitted in an optical line as a protection granuiarity for protection.

Step 32: The monitoring endpoint monitors a PM of an ODU OH part of the
HO ODU, and obtains a monitoring result according to information carried in the PM.

Step 33: When the monitoring result indicates that a failure occurs', the
monitoring endpoint performs a switching through cross corresponding to an LO ODU of
the first service.

The mode adopted in this embodiment of the present invention that the PM

of the HO ODU triggers the switching may support protection across a 3R node. FIG. 4

is a schematic structural diagram of a system corresponding to the second embodiment
of the present invention. The system includes five nodes A to E. A service enters a ring
from the node A and leaves the ring from the node E, and signal quality among A to E
needs to be monitored. The node A is used to bring in a client service, and it is assumed

that the client service is an OTU1 service. At the node A, an ODU1 of client service data
is multiplexed to an ODUZ2, and then transmitted through an optical line. Therefore, in

6
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this embodiment, an HO ODU is the ODU2, and an LO ODU is the ODUI. It 1s assumed that a
3R node is further included in this embodiment (an OTU OH part is terminated and regenerated at
the 3R node), and a switching is triggered by monitoring a PM of the ODU?2. It is analyzed 1n the
following why the PM of the ODU2 needs to be used for triggering the switching. It is assumed
that a PM of the ODU1 is used for triggering the switching, however, because the ODUT 1s
generated outside the node A (because the ODU1 is multiplexed to the ODU2 at the node A, the
ODU1 exists before the node A), the PM of the ODUI is generated outside the node A
accordingly, and the monitoring of the PM starts working at a PM generation point, if the PM of
the ODU1 is adopted for monitoring, a monitoring range 1s not from the node A to the node E. It
is assumed that an SM of the OTU?2 is used for triggering the switching, however, because this
system has a 3R node, and the SM is terminated and regenerated at the 3R node, the monitoring
range is between the 3R node and the node E, which also does not meet the requirement of this
embodiment for monitoring the range from the node A to the node E. Since the PM ot the ODU2
is terminated and regenerated at a place that a service enters or leaves the ring (for example, the

node A or the node E), it is appropriate to trigger the switching by using the PM of the ODU?2.

In this embodiment, the PM is used for triggering the switching, and the TCM does not need to be
occupied, so that other protection modes that must use the TCM (for example, an SNC/S) may
also be adopted conveniently. In addition, an APS/PCC is divided by a value of 6, 7, and 8 bit of
the MFAS, which is not limited to be bound with a monitoring mode. An OTN system may

include multiple hierarchies, and in order to remain that a first-level protection 1s realized through

a second-level ODU, processes of de-multiplexing and multiplexing may be performed at a node

where a hierarchy is added, so as to maintain the second-level ODU.

FIG. 5 is a schematic flow chart of a method according to a third embodiment of the present

invention, and FIG. 6 is a schematic structural diagram corresponding to the third embodiment ot

the present invention.

Referring to FIG. 6, it is assumed that the system has three hierarchies, HGFKJI are
corresponding to an ODUT1 ring, that is, the ODUT1 ring includes two levels of ODUs: an



10

15

20

235

CA 02773309 2011-12-20

ODUO and an ODU1, and the ODUO is multiplexed to the ODU1. When protection of the
ODUI1 ring needs to be realized, a switching may be triggered by monitoring a PM of the
ODUI1, and the switching 1s performed through cross of the ODUO. It is assumed that a
service needs to be multiplexed to an ODU?2 at a node F, and nodes F, A, B, C, D, and E are
corresponding to an ODU?2 ring, that 1s, an HO ODU is the ODU?2.

To maintain the simplicity of protection hierarchies, two levels of the ODUs may still
be maintained when the system has multiple hierarchies. Referring to FIG. 5, this
embodiment includes:

Step 51: A node where a hierarchy 1s added (a node F in this embodiment) performs
de-multiplexing processing on an input second service, and obtains an ODU1 of the second
service. The second service includes the ODUi1 and an ODU;j, and the ODUi is multiplexed
to the ODUj, where 1 1s smaller than j. In this embodiment, the ODUi is an ODUQO, and the
ODUj 1s an ODUI.

Step 52: The node (F) where the hierarchy 1s added multiplexes the ODUi (the ODUOQ)
to an HO ODU of a first service (an ODU?2 in this embodiment).

Step 53: In a ring (an ODU2 ring) corresponding to the first service, a switching is
triggered by monitoring a PM of the HO ODU (the ODU2), and the switching is performed
through cross of the ODU1 (the ODUQO), so as to realize an ODU2 SPRing and protection of
the first service.

In this embodiment, the de-multiplexing processing is performed first, so that the
simplicity of the hierarchies of service data may be maintained, and an existing
second-level ODU may be used simply to implement a scheme of an ODU SPRing.

Definitely, when the system has more hierarchies, a multi-layer ODU may also be
maintained to realize multi-level protection.

FIG. 7 1s a schematic flow chart of a method according to a fourth embodiment of the
present invention, and FIG. 8 1s a schematic structural diagram corresponding to the fourth
embodiment of the present invention.

Referring to FIG. 8, it 1s assumed that a system has three hierarchies, nodes H, G, J,

and I are corresponding to an ODUI ring, that is, the ODUI1 ring includes two levels of
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ODUs: an ODUO and an ODUI, and the ODUO i1s multiplexed to the ODUl. When
protection of the ODUI ring needs to be realized, a switching may be triggered by
monitoring a PM of the ODUI1, and the switching is performed through cross of the ODUQO.
It 1s assumed that a service needs to be multiplexed to an ODU2 at a node A, and nodes A,
B, C, D, E, and F are corresponding to an ODU?2 ring. In addition, nodes K, L, M, and N
form another ODUI ring. In order to realize multi-level protection, the node A may directly
multiplex the ODUI1 that includes the ODUO. Referring to FIG. 7, this embodiment
includes:

Step 71: A service entrance point (the node A in this embodiment) on a first service
monitoring ring (the ODU2 ring in this embodiment) receives a second service. The second
service includes an ODU1 and an ODUj, and the ODUI1 1s multiplexed to the ODUj, where 1
1s smaller than j. In this embodiment, the ODUI1 is the ODUQ, and the ODUj 1s the ODUI.

Step 72: The service entrance point (A) multiplexes the ODUj to which the ODUi is
multiplexed (the ODUI1 that includes the ODUO) to an HO ODU (the ODU?2) of the first
Service.

Step 73: Multi-level protection is realized in a ring corresponding to the first service
(the ODU?2 ring).

The multi-level protection refers to that in the ODU2 ring, protection of the ODU?2
may be realized, and protection of the ODU1 may also be realized.

The protection of the ODU2 may be realized in the following manner. The ODU2 is
taken as a protection group, a switching is triggered by monitoring a PM of the ODU2, and
then the switching may be performed through cross of the ODU1 that includes the ODUO,
or the switching may be performed through cross of the ODUO.

The protection of the ODUI1 may be realized in the following manner. The ODUI1 is
taken as a protection group, a switching 1s triggered by monitoring a PM of the ODU1, and
then the switching 1s performed through cross of the ODUO.

In this embodiment, the multi-level protection is realized by directly multiplexing the

ODUj that includes the ODUi to an ODUk with a higher order, so that the protection is

more comprehensive.
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FIG. 9 is a schematic flow chart of a method according to a fifth embodiment
of the present invention, and in this embodifnent, reference may aiso be made to the
schematic structural diagram shown in FIG. 8. A difference from the fourth embodiment lies
in that, in the fourth embodiment, the ODU1 of the second service is multiplexed to the ODU2
of the first service, while in this embodiment, an OTU1 of a second service (an OTU is a
basic unit when being transmitted in an optical line, which includes an ODU, and when the

" ODU is needed in the preceding description, the ODU is extracted from the OTU) Is

multiplexed to an ODUflex as a whole, and then the ODUflex is multiplexed to an ODUZ.
Referring to FIG. 9, this embodiment includes:

Step 91: A service entrance point (a node A in this embodiment) on a first
service monitoring ring (an ODU2 ring in this embodiment) réceives a second service. The
second service includes an ODUi and an ODUj, and the ODUi is multiplexed to the ODU;,
where the ODUj is included in an OTUj. In this embodiment, the ODUi is an ODUQ, the ODU;
is an ODU1, and the OTUj is an OTUA1.

Step 92: The service entrance point (A) multiplexes the OTUj (the OTU1) to an
ODUflex. | |

Step 93: The service entrance point (A) multiplexes the ODUflex to an HO
ODU of the first service (an ODUZ2 in this embodiment).

Step 94: Multi-level protection is realized in rings (an ODU2 ring and an ODU1

ring in this embodiment respectively) corresponding to the first service and the second
service. |

The multi-level prote'ction refers to that in the ODU2 ring, protection of the
ODU2 may be realized, and in the ODU1 ring, protection of the ODU1 may be realized.

The protection of the ODU2 rﬁay be realized in the following manner. The
ODU?2 is taken as a protection group, a switching is triggered by monitoring a PM of the
ODU2, and then the switching is performed through cross of the ODUflex.

The protection of the ODU1 may be realized in the following manner. The
ODU1 is taken as a protection group, a switching is triggered by monitoring a PM of the
ODU1, and then the switching is performed through cross of the ODUO.

Definitely, it can be understood that in the fourth embodiment as shown in

FIG. 7, the

10
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ODU1 and the ODU?2 also form a multi-level protection ring.

In this embodiment, the multi-level protection is realized by directly multiplexing the

OTU as a whole to the ODUflex, and then multiplexing the ODUftlex to the HO ODU, so
that the protection 1s more comprehensive.

In a system that has multiple protection rings, the protection rings may be monitored
respectively to realize cooperation among multiple levels. For example, referring to FIG. 8,
it 1s assumed that a service of the nodes H to L. needs to be monitored, when a problem
occurs between the nodes A and B, the PM of the ODU2 on the ODU2 ring may discover
the problem, and therefore, the protection of the ODU2 may be triggered to perform a
switching by monitoring the PM of the ODU2 on the ODU2 ring so as to fealize the
protection; when a problem occurs between the nodes K and L, the PM of the ODU1 on the
ODU1 ring may discover the problem, and therefore, the protection of the ODUI1 may be
triggered to perform a switching by monitoring the PM of the ODU1 on the ODU1 ring so
as to realize the protection.

FIG. 10 1s a schematic diagram of cross-ring protection corresponding to the fourth or
fifth embodiment of the present invention. Referring to FIG. 10, the cross-ring protection
may be realized through the respective monitoring described in the preceding. It can be
known from the preceding analysis that protection of an ODU1 SPRing in this embodiment
may be realized by crossing an ODU?2 ring.

In this embodiment, when the protection is multiple-level, the cross-ring protection
may be realized by respectively monitoring different levels of monitoring rings.

When only a single-level ODU exists in a system, the ODU | in this level may be
considered as an HO ODU, and may also be considered as an LO ODU, and protection of
the single-level ODU may also be realized by using the method described in the preceding.

FIG. 11 1s a schematic flow chart of a method according to a sixth embodiment of the
present invention; and FIG. 12 1s a schematic structural diagram corresponding to the sixth
embodiment of the present invention. This embodiment is directed to a scenario where only
a single-level ODU exists in a system. Referring to FIG. 12, in this embodiment, it is

assumed that only a service of an ODU2 exists in the system, and nodes A, B, C, D, E, and

11
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F form an ODU?2 ring.

Referring to FIG. 11, this embodiment includes:

Step 111: A monitoring endpoint takes an ODU (an ODU2 in this embodiment) of a
single-level service transmitted in an optical line as an HO ODU and also as an LO ODU.

Step 112: The monitoring endpoint monitors an OH field of the ODU2, and obtains a
monitoring result through the OH field.

Specifically, when a service brought in by a node is an OTU service (OTU2), a TCM6
field of the ODU2 needs to be monitored, and the monitoring result is carried by this field;
and when the service brought in by the node is a non-OTU service (for example, an
STM-64 service), a PM field of an ODU2 OH may be monitored to obtain a monitoring
result. The reason of the preceding operation is that, when the service brought in by the
node 1s the OTU service, it indicates that the OTU exists before the service is brought in,
and a corresponding PM 1s generated before the service is brought in. In this way, if a
switching 1s still triggered by using the PM, a monitoring range is not consistent with a
range that needs to be monitored, which may cause a false switching.

Step 113: When the monitoring result indicates that a failure occurs, a switching is
performed through cross of the ODU2 to realize protection of the ODU?2.

In this embodiment, when a single-level ODU exists in the system, the protection is
realized by taking the single-level ODU as an HO ODU and also as an LO ODU.

FIG. 13 1s a schematic structural diagram of a device according to a seventh

embodiment of the present invention. The device includes a first module 131, a second
module 132, and a third module 133. The first module 131 is configured to take a first ODU
of a first service transmitted in an optical line as a protection granularity, where the first
ODU 1s an ODUk that is directly multiplexed to the optical line. The second module 132 is
configured to monitor the first ODU, and obtain a monitoring result. The third module 133
1s configured to perform a switching through cross of a second ODU of the first service
when the monitoring result indicates that a failure occurs, where the second ODU is an
ODUm that 1s multiplexed to the first ODU, and m 1s smaller than or equal to k.

This embodiment may further include a fourth module, connected to the first module,
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and configured to receive a second service. The second service includes an ODUj to which
an ODU1 1s multiplexed, where 1 1s smaller than j. A service entrance point multiplexes the
ODUj to which the ODUI1 1s multiplexed to the ODUKk of the first service. At this time, the
third module is specifically configured to perform a switching through cross of the ODUj to
realize protection of the ODUk, or perform a switching through cross of the ODU1 to
realize the protection of the ODUK.

Alternatively, this embodiment may further include a fifth module, connected to the
first module, and configured to receive the second service. The second service 1s an OTU;
that includes the ODUj to which the ODU1 i1s multiplexed, where 1 1s smaller than j. The
service entrance point multiplexes the OTUj to an ODUflex, and multiplexes the ODUf{lex
to the ODUKk of the first service. At this time, the third module 1s specifically configured to
perform a switching through cross of the ODUflex to realize the protection of the ODUK.

This embodiment may further include a sixth module, connected to the first module,
and configured to receive the second service, where the second service includes the ODU;
to which the ODU1 is multiplexed, and 1 1s smaller than j; perform de-multiplexing
processing on the second service, and obtain the ODUi from the second service; and
multiplex the ODUi to the ODUKk of the first service. At this time, the third module is
specifically configured to perform a switching through cross of the ODU1 to realize the
protection of the ODUk.

The second module 1s specifically configured to monitor a PM of an ODU OH of the
first ODU, and obtain a monitoring result according to information carried in the PM. The
third module 1s specifically configured to perform a switching through cross of the second
ODU according to switching request information carried in an APS/PCC in the ODU OH of
the first ODU, where the APS/PCC 1s corresponding to different protection modes
according to a value of 6, 7, and 8 bit in an MFAS in the OTU OH of the first service.

In this embodiment, a first ODU SPRing is realized by the switching performed
through the cross of the second ODU, where the first ODU is taken as the protection
granularity. Since an order of the first ODU 1s higher than that of the second ODU, multiple
second ODUs may be multiplexed to one first ODU. Therefore, by taking the first ODU as
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the protection granularity, the number of protection groups may be reduced, and a switching

process may be accelerated.

Persons of ordinary skill in the art may understand that all or a part of the steps
of the preceding method embodiments may be implemented by a program instructing relevant
hardware. The program may be stored in a computer readable storage medium. When the
program runs, the steps of the preceding method embodiments are performed. The storage

medium includes any medium that 1s capable of storing program codes, such as an ROM, an

RAM, a magnetic disk, or an optical disk.

Finally, 1t should be noted that the preceding embodiments are merely used for
describing the technical solutions of the present invention, but are not intended to limit the
present invention. The scope of the claims should not be limited by the preferred

embodiments set out above, but should be given the broadest interpretation consistent with the

description as a whole.
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CLAIMS:

1. A method for implementing an optical channel data unit (ODU) shared ring

protection, comprising:

setting a first ODU of a first service transmitted in an optical line as a
protection granularity, wherein the first ODU is an ODUKk that is directly multiplexed to the

optical line;

monitoring the first ODU for detecting errors/failures, and obtaining a
monitoring result, wherein the monitoring result indicates whether an error/a failure has

occurred or not; and

based on the monitoring result which indicates an error/a failure has occurred,
performing cross-switching on a second ODU of the first service, wherein the second ODU 1s

an ODUm that is multiplexed to the first ODU, and m 1s smaller than k.

2. The method according to claim 1, wherein the monitoring and obtaining the

monitoring step further comprises:

monitoring a path monitoring (PM) in an ODU overhead (OH) of the first

ODU, and obtaining the monitoring result according to information carried by the PM.

3. The method according to claim 1, wherein the performing cross-switching step

COMPIISES:

performing the switching through the cross of the second ODU according to

switching request information carried by an Automatic Protection Switching/Protection

Communication Channel (APS/PCC) in an ODU OH of the first ODU.

4, The method according to claim 3, wherein the APS/PCC is corresponding to
different protection modes according to a value of 6, 7, and 8 bit in a multiframe alignment

signal (MFAS) in an optical channel transport unit (OTU) OH of the first service.
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5. The method according to claim 1, further comprising:

receiving, by a service entrance point in the optical line, a second service,
wherein the second service comprises an ODUj to which an ODUi is multiplexed, and 1 1s

smaller than j;

performing de-multiplexing processing, by the service entrance point, on the

second service, and obtaining the ODUi from the second service; and

multiplexing, by the service entrance point, the ODUi to the ODUKk of the first

service,

wherein the performing cross-switching step comprises: performing

cross-switching on the ODUI to implement protection for the ODUK.

0. The method according to claim 1, further comprising:

receiving, by a service entrance point in the optical line, a second service,
wherein the second service comprises an ODUj to which an ODUi is multiplexed, and 11s

smaller than j; and

multiplexing, by the service entrance point, the ODUj to which the ODUi 1s
multiplexed to the ODUK of the first service,

wherein the performing cross-switching step comprises: performing
cross-switching on the ODUj to implement protection of the ODUK, or performing

cross-switching on the ODUIi to implement protection for the ODUK.
7. The method according to claim 6, further comprising:

setting the ODUj as the protection granularity for protection, monitoring each

ODU;, and performing cross-switching on the ODUi to implement protection for the ODUj.

8. The method according to claim 1, further comprising;:
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receiving, by a service entrance point 1n the optical line, a second service,
wherein the second service 1s an OTUj that comprises an ODU]j to which an ODUi 1s

multiplexed, and 1 1s smaller than j; and

multiplexing, by the service entrance point, the OTUj to an ODUf{lex, and
multiplexing the ODUf{lex to the ODUKk of the first service,

wherein the performing cross-switching step comprises: performing

cross-switching on the ODUflex to implement protection for the ODUK.

9. The method according to claim 6 or 8, wherein nodes passed through by the
second service form a second service monitoring ring, and nodes passed through by the first

service form a first service monitoring ring, the method further comprising:

monitoring a PM in an ODU OH of the ODUj on the second service
monitoring ring, and monitoring a PM in an ODU OH of the ODUKk on the first service

monitoring ring, to implement cross-monitoring ring protection.

10. A device for implementing an optical channel data unit (ODU) shared ring

protection, comprising:

a first module, configured to set a first ODU of a first service transmitted in an
optical line as a protection granularity, wherein the first ODU is an ODUKk that 1s directly

multiplexed to the optical line;

a second module, configured to monitor the first ODU for detecting

errors/failures, and obtain a monitoring result, wherein the monitoring result indicates whether

an error/a failure has occurred or not; and

a third module, configured to perform cross-switching on a second ODU of the
first service based on the monitoring result indicates that a failure/an error has occurred,

wherein the second ODU is an ODUm that is multiplexed to the first ODU, and m is smaller
than k.
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11. The device according to claim 10, further comprising:

a fourth module, connected to the first module, and configured to receive a
second service, wherein the second service comprises an ODUj to which an ODU is

multiplexed, and i is smaller than j; and the fourth module 1s further configured to multiplex

the ODUj to which the ODU1 1s multiplexed to the ODUk of the first service; and

the third module is specifically configured to perform cross-switching on the
ODUj to implement protection for the ODUK, or perform cross-switching on the ODU1 to
implement protection for the ODUK.

12. The device according to claim 10, further comprising:

a fifth module, connected to the first module, and configured to receive a
second service, wherein the second service 1s an optical channel transport unit-j (OTUj) that
comprises an ODUj to which an ODUi is multiplexed, and 1 1s smaller than j; and the fifth

module is further configured to muitiplex the OTUj to an ODUflex, and multiplexes the
ODUflex to the ODUKk of the first service; and

the third module is specifically configured to perform cross-switching on the

ODUflex to implement protection for the ODUK.

13. The device according to claim 10, further comprising:

a sixth module, connected to the first module, and configured to receive a
second service, wherein the second service comprises an ODUj to which an ODUi 1s
multiplexed, and i is smaller than j; perform de-multiplexing processing on the second service,

and obtain the ODUIi from the second service; and multiplex the ODU1 to the ODUKk of the

first service; and

the third module is specifically configured to perform cross-switching on the

ODUI to realize protection of the ODUK.

14. The device according to claim 10, wherein:
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the second module is specifically configured to monitor a path monitoring

(PM) in an ODU overhead (OH) of the first ODU, and obtain a monitoring result according to

information carried in the PM; and

the third module is specifically configured to perform cross-switching on of the
second ODU according to switching request information carried in an Automatic Protection
Switching/Protection Communication Channel (APS/PCC) in the ODU OH of the first ODU,

wherein the APS/PCC is corresponding to different protection modes according to a value

of 6, 7, and 8 bit in a multiframe alignment signal (MFAS) in an OTU OH of the first service.
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