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57 ABSTRACT

A method for managing upstream burst overhead parameters
includes: an Optical Line Terminal (OLT) or an Optical Net-
work Unit (ONU) detects transmission quality of a downlink
between the OLT and the ONU; the OLT or the ONU deter-
mines the upstream burst overhead parameters suitable for the
ONU according to the transmission quality; and the ONU
starts to use the upstream burst overhead parameters suitable
for the ONU after the switching time determined by the ONU
itself or indicated by the OLT. The present invention also
provides an ONU and an OLT for managing the upstream
burst overhead parameters. The present invention can
improve the bandwidth utilization rate and decrease the com-
plexity of indicating the upstream burst overhead parameters
in PON system, so that the ONU and the OLT are enabled to
flexibly and simply select the upstream burst overhead
parameters.
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1
METHOD AND PASSIVE OPTICAL
NETWORK SYSTEM FOR MANAGING
UPLINK BURST OVERHEAD PARAMETERS

TECHNICAL FIELD

The present invention relates to the field of optical com-
munication technology, and more particularly, to a method
for assigning and managing upstream burst overhead param-
eters used between an optical line terminal (OLT) and an
Optical Network Unit (ONU) in a passive optical network
(PON) system and the passive optical network system.

BACKGROUND OF THE RELATED ART

In the PON technology, it needs consistent upstream burst
overhead parameters (i.e., parameters of upstream burst over-
head) in the OLT and the ONU: the ONU sends upstream
frames according to the determined upstream burst overhead
parameters; the OLT correctly receives the upstream frames
also according to the determined upstream burst overhead
parameters. Based on this premise, the PON can work prop-
erly. Generally, the upstream burst overhead parameters
include:

(1) State (on or off) of Forward Error Correction (FEC);

(2) Delimiter, which has a variable length and can be suit-
able to different optical fiber link quality;

(3) Preamble, which typically is a constant, but also may be
several constants for selecting, and relates to different optical
fiber link quality and performance of the optical module; and

(4) Guard band (Guard time), which is the number of bits of
the guard band, and generally has a constant length.

In the existing ITU G.984.3 GPON technology standard,
these upstream burst overhead parameters are determined
between the OLT and the ONU according to the following
method: in a register process which starts up periodically, the
OLT broadcasts a part of the upstream burst overhead param-
eters required by the OLT, including the parameters (2), (3)
and (4) in the above-mentioned upstream burst overhead
parameters, to all ONUs which communicate with the OLT.
As shown in FIG. 1, after the ONU acquires downstream
physical layer synchronization and enters into a waiting state
(i.e., O2 state), it continuously monitors a message carrying
the part of the upstream burst overhead parameters broad-
casted by the OLT in the downlink; once the message is
received successfully, the ONU records the carried upstream
burst overhead parameters, and then transfers to a serial num-
ber state (i.e., O3 state); and the ONU uses these received
upstream burst overhead parameters in the subsequent work-
ing process without modification.

In addition, in the existing Gigabit Passive Optical Net-
work (GPON) standards, state notification mechanism of the
parameter (1) FEC in the upstream burst overhead parameters
is independent from communication mechanism of the
above-mentioned parameters (2), (3) and (4). The on/off noti-
fication of the parameter (1) FEC is indicated in real time by
a fixed indication bit in a tag field assigned for each upstream
burst bandwidth of each ONU in a bandwidth assignment
field of the downstream frame.

CONTENT OF THE INVENTION

The actual implementation in the prior art has two prob-
lems:

Complexity problem: indications of the upstream burst
overhead parameters in the GPON system are performed
separately, thus it has high complexity.

40

60

2

Efficiency problem: Once the ONU in the GPON system
determines the upstream burst overhead parameters such as
preamble and delimiter, these parameters are not updated any
more; after the quality of some links is improved, and at the
time relatively short preamble is allowed to be used for
upstream communication, there is no corresponding mecha-
nism provided for negotiation, and the original upstream
burst overhead parameters are forced to be used for upstream
communication, which is not flexible and cannot improve
bandwidth efficiency along with quality improvement of the
link.

The present invention provides a method for managing
upstream burst overhead parameters between optical access
nodes to improve the bandwidth utilization.

In order to solve the above problem, the present invention
provides a method for managing the upstream burst overhead
parameters, comprising:

an optical line terminal (OLT) or an optical network unit
(ONU) detecting transmission quality of a downlink between
the OLT and the ONU;

The OLT or the ONU determining upstream burst overhead
parameters suitable for the ONU according to the transmis-
sion quality; and

The ONU starting to use the upstream burst overhead
parameters suitable for the ONU after the switching time
determined by the ONU itself or indicated by the OLT.

Before the step of the OLT or the ONU detecting the
transmission quality of the downlink between the OLT and
the ONU, the method further comprises:

the OLT determining and identifying N kinds of upstream
burst overhead parameter sets according to different levels of
link quality; wherein, N is an integer and is larger than zero;
and

the OLT sending a parameter value or an identification of
one default upstream burst overhead parameter set to the
ONU, and the ONU receiving the parameter value or the
identification of the upstream burst overhead parameter set in
a waiting state and using the upstream burst overhead param-
eter set; or,

the OLT sending parameter values or identifications of
more than one upstream burst overhead parameter set to the
ONU, and the ONU receiving the parameter values or the
identifications of the more than one upstream burst overhead
parameter set in a waiting state and using one of the more than
one upstream burst overhead parameter set.

After the step of the ONU receiving the parameter value(s)
or the identification(s) of the upstream burst overhead param-
eter set(s), the method further comprises: the ONU entering
into a serial number state;

the step of the OLT detecting the transmission quality of
the downlink between the OLT and the ONU comprises: in
the serial number state of the ONU, the OLT detecting the
downlink between the ONU and the OLT to acquire the qual-
ity information of the downlink;

the step of the OLT determining the upstream burst over-
head parameters suitable for the ONU according to the trans-
mission quality comprises: the OLT determining the
upstream burst overhead parameter set(s) suitable for the
ONU according to the quality information of the downlink,
and notifying the parameter value(s) or the identification(s) of
the upstream burst overhead parameter set(s) suitable for the
ONU to the ONU via a unicast message or a broadcast mes-
sage.

After the step of the ONU receiving the parameter value(s)
or the identification(s) of the upstream burst overhead param-
eter set(s), the method further comprises: the ONU entering
into a serial number state;
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the step of the ONU detecting the transmission quality of
the downlink between the OLT and the ONU comprises: in
the serial number state of the ONU, the ONU detects the
downlink between the ONU and the OLT to acquire the qual-
ity information of the downlink;

after the step of acquiring the quality information of the
downlink, the method further comprises: the ONU notifying
the quality information of the downlink to the OLT;

the step of the OLT determining the upstream burst over-
head parameters suitable for the ONU according to the trans-
mission quality comprises: the OLT determining the
upstream burst overhead parameter set(s) suitable for the
ONU according to the quality information of the downlink,
and notifying the parameter value(s) or the identification(s) of
the upstream burst overhead parameter set(s) suitable for the
ONU to the ONU via a unicast message or a broadcast mes-
sage.

After the step of the ONU receiving the parameter value(s)
or the identification(s) of the upstream burst overhead param-
eter set(s), the method further comprises: the ONU entering
into a serial number state;

the step of the ONU detecting the transmission quality of
the downlink between the OLT and the ONU comprises: in
the serial number state of the ONU, the ONU detecting the
downlink between the ONU and the OLT to acquire the qual-
ity information of the downlink;

the step of the ONU determining the upstream burst over-
head parameters suitable for the ONU according to the trans-
mission quality comprises: the ONU determining the
upstream burst overhead parameter set(s) suitable for the
ONU according to the quality information of the downlink,
and notifying the parameter value(s) or the identification(s) of
the upstream burst overhead parameter set(s) suitable for the
ONU to the OLT via a unicast message or a broadcast mes-
sage.

While or after the OLT notifies the ONU the parameter
value(s) or the identification(s) of the determined upstream
burst overhead parameter set(s), or while or after the
ONU notifies the OLT the parameter value(s) or the identifi-
cation(s) of the determined upstream burst overhead param-
eter set(s), the method further comprises: the OLT setting a
switching index value of the upstream burst overhead param-
eters in the tag field assigned for the bandwidth of the ONU
and sending it to the ONU via a downstream frame; the step of
the ONU starting to use the upstream burst overhead param-
eters after the switching time indicated by the OLT com-
prises: after the ONU receives the switching index value, it
using the upstream burst overhead parameters suitable for the
ONU in the next frame; or

while or after the OLT notifies the ONU the parameter 5

value(s) or the identification(s) of the determined upstream
burst overhead parameter set(s), or while or after the
ONU notifies the OLT the parameter value(s) or the identifi-
cation(s) of the determined upstream burst overhead param-
eter set(s), the method further comprises: the OLT notifying
the ONU a hyper frame number; the step of the ONU starting
to use the upstream burst overhead parameters after the
switching time indicated by the OLT comprises: after the
ONU receives the hyper frame number, it starting to use the
upstream burst overhead parameters suitable for the ONU
after the frame indicated by the hyper frame number arrives;
or

while or after the OLT notifies the ONU the parameter
value(s) or the identification(s) of the determined upstream
burst overhead parameter set(s), or while or after the
ONU notifies the OLT the parameter value(s) or the identifi-
cation(s) of the determined upstream burst overhead param-

—_
o

—_
w

35

4

eter set, the method further comprises: the ONU notifying the
ONU a hyper frame number; the step of the ONU starting to
use the upstream burst overhead parameters after the switch-
ing time determined by the ONU itself comprises: after the
frame indicated by the hyper frame number arrives, the ONU
starting to use the upstream burst overhead parameters suit-
able for the ONU.
The upstream burst overhead parameter set comprises:
state of forward error correction, delimiter, preamble, and
guard band.
In the step of the OLT sending the parameter values or the
identifications of more than one upstream burst overhead
parameter set to the ONU, the OLT sends the parameter
values or identifications of one or more upstream burst over-
head parameter sets to all ONUs or one or more ONUs which
communicate with the OLT.
In order to solve the above technical problem, the present
invention also provides a PON system for managing the
upstream burst overhead parameters, comprising an OLT or
an ONU. The OLT is used to detect the transmission quality of
the downlink between the OLT and the ONU, determine the
upstream burst overhead parameters suitable for the ONU
according to the transmission quality and notify the param-
eters to the ONU; and the OLT is further used to indicate the
switching time to the ONU. The ONU is used to detect the
transmission quality of the downlink between the OLT and
the ONU and determine the upstream burst overhead param-
eters suitable for the ONU according to the transmission
quality; or, the ONU directly receives from the OLT the
transmission quality of the downlink determined by the OLT;
and the ONU is further used to start to use the upstream burst
overhead parameters after the switching time determined by
the ONU itself or indicated by the OLT.
In order to solve the above problem, the present invention
also provides an ONU for managing the upstream burst over-
head parameters, and the ONU comprises a first parameter
acquisition module and a switching module; wherein:
the first parameter acquisition module is configured to:
detect transmission quality of a downlink between the OLT
and the ONU or receive the transmission quality of the
downlink detected and sent by the OLT, determine
upstream burst overhead parameters suitable for the
ONU according to the transmission quality, and send the
upstream burst overhead parameters suitable for the
ONU to the OLT; or,

detect transmission quality of a downlink between an OLT
and the ONU, send the transmission quality to the OLT,
and receive from the OLT the upstream burst overhead
parameters suitable for the ONU determined according
to the transmission quality; or,
directly receive from the OLT the upstream burst overhead
parameters suitable for the ONU determined by the
OLT; and,

while or after notifying the OLT the upstream burst over-
head parameters suitable for the ONU, or while or after
receiving the upstream burst overhead parameters suit-
able for the ONU sent by the OLT, indicate the switching
module;

the switching module is configured to:

while or after receiving an indication from the first param-

eter acquisition module, determine switching time or
receive switching time indicated by the OLT, and start to
use the upstream burst overhead parameters suitable for
the ONU after the switching time determined by the
ONU itself or indicated by the OLT.

The ONU also comprises a burst overhead parameter set
receiving module.
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The burst overhead parameter set receiving module is con-
figured to: receive, in a waiting state, a parameter value
or an identification of one default upstream burst over-
head parameter set sent by the OLT to the ONU after the
OLT determines and identifies N kinds of upstream burst
overhead parameter sets according to different levels of
link quality, and use this upstream burst overhead
parameter set; or,

receive, in a waiting state, parameter values or identifica-
tions of more than one upstream burst overhead param-
eter set sent by the OLT to the ONU after the OLT
determines and identifies N kinds of upstream burst
overhead parameter sets according to different levels of
link quality, and use one of the upstream burst overhead
parameter sets;

Wherein, N is an integer and is larger than zero.

the switching module is further configured to: while or
after receiving the indication from the first parameter acqui-
sition module, receive a switching index value of the
upstream burst overhead parameters which is sent from the
OLT to the ONU via a downstream frame and are set in a tag
field assigned for a bandwidth of the ONU by the optical line
terminal; and, the switching module is configured to start to
use the upstream burst overhead parameters after the switch-
ing time indicated by the OLT according to the following
manner: after receiving the switching index value, using the
upstream burst overhead parameters in a next frame; or

the switching module is further configured to: while or
after receiving the indication from the first parameter acqui-
sition module, receive a hyper frame number notified by the
OLT to the ONU; and, the switching module is configured to
start to use the upstream burst overhead parameters after the
switching time indicated by the OLT according to the follow-
ing manner: after a frame indicated by the hyper frame num-
ber arrives, starting to use the upstream burst overhead param-
eters; or

the switching module is further configured to: while or
after receiving the indication from the first parameter acqui-
sition module, notify a hyper frame number to the ONU; and,
the ONU is configured to start to use the upstream burst
overhead parameters after the switching time determined by
the ONU itself according to the following method: after a
frame indicated by the hyper frame number arrives, start to
use the upstream burst overhead parameters.

In order to solve the above-mentioned method, the present
invention also provides an optical line terminal (OLT) for
managing the upstream burst overhead parameters, and the
OLT comprises: a second parameter acquisition module and a
switching time transceiving module, wherein:

The second parameter acquisition module is configured to:

detect transmission quality of a downlink between the OLT
and an ONU, send the transmission quality to the ONU,
and receive upstream burst overhead parameters suitable
for the ONU determined by the ONU according to the
transmission quality sent by the OLT; or,

detect transmission quality of a downlink between the OLT
and an ONU, determine upstream burst overhead param-
eters suitable for the ONU according to the transmission
quality, and notify the determined upstream burst over-
head parameters suitable for the ONU to the ONU; or,

receive transmission quality of a downlink detected and
sent by an ONU, determine the upstream burst overhead
parameters suitable for the ONU according to the trans-
mission quality, and notify the determined upstream
burst overhead parameters suitable for the ONU to the
ONU; or,

40
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receive upstream burst overhead parameters suitable for an
ONU which are sent and determined by the ONU
according to transmission quality of a downlink detected
and acquired by the ONU itself; and

while or after notifying the determined upstream burst

overhead parameters suitable for the ONU to the ONU,
or while or after receiving the upstream burst overhead
parameters suitable for the ONU sent by the ONU, indi-
cate switching time transceiving module;

The switching time transceiving module is configured to:

while or after receiving an indication from the second

parameter acquisition module, indicate the switching
timeto the ONU or receive the switching time sent by the
ONU, so that the ONU start to use the upstream burst
overhead parameters after the switching time.

A upstream burst overhead parameter set acquisition mod-
ule, configured to: determine and identify N kinds of
upstream burst overhead parameter sets according to different
levels of link quality; wherein, N is an integer and is larger
than zero; and send a parameter value or an identification of
one default upstream burst overhead parameter set to the
ONU, or, send the parameter values or the identifications of
more than one upstream burst overhead parameter set to the
ONU,

so that the ONU can receive the parameter value or the
identification of one upstream burst overhead parameter set in
a waiting state and use this upstream burst overhead param-
eter set; or, the ONU can receive the parameter values or the
identifications of more than one upstream burst overhead
parameter set in a waiting state and use one of them.

The switching time transceiving module is configured to
indicate the switching time to the ONU according to the
following manner: setting a switching index value of the
upstream burst overhead parameters in a tag field assigned for
a bandwidth of the ONU, and sending the switching index
value to the ONU via a downstream frame, so that after the
ONU receives the switching index value, the ONU uses the
upstream burst overhead parameters in a next frame; Or,

the switching time transceiving module is configured to
indicate the switching time to the ONU according to the
following manner: notifying a hyper frame number to the
ONU, so that the ONU starts to use the upstream burst over-
head parameters after a frame indicated by the hyper frame
number arrives; or,

the switching time transceiving module is configured to
receive the switching time sent by the ONU according to the
following method: receiving a hyper frame number notified
by the ONT, so that the ONU starts to use the upstream burst
overhead parameters after a frame indicated by the hyper
frame number arrives.

The present invention is able to improve the bandwidth
utilization and decrease the complexity of indicating the
upstream burst overhead parameters in the PON system,
thereby the ONU and the OLT can flexibly and simply select
the upstream burst overhead parameters.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic diagram of an OLT periodically
broadcasting upstream burst overhead parameters in a GPON
system in the prior art;

FIG. 2 is a schematic diagram of a method for managing
upstream burst overhead parameters between optical access
nodes in accordance with an embodiment of the present
invention;
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FIG. 3 is a schematic diagram of a method for managing
upstream burst overhead parameters in accordance with the
first embodiment;

FIG. 4 is a schematic diagram of a method for managing
upstream burst overhead parameters in accordance with the
second embodiment;

FIG. 5 is a schematic diagram of a method for managing
upstream burst overhead parameters in accordance with the
third embodiment;

FIG. 6 is a schematic diagram of a method for managing
upstream burst overhead parameters in accordance with the
fourth embodiment;

FIG. 7 is a schematic diagram of a method for managing
upstream burst overhead parameters in accordance with the
fifth embodiment;

FIG. 8 is a schematic diagram of a method for managing
upstream burst overhead parameters in accordance with the
sixth embodiment; and

FIG. 9 is a schematic diagram of a method for managing
upstream burst overhead parameters in accordance with the
seventh embodiment.

PREFERRED EMBODIMENTS OF THE
PRESENT INVENTION

As shown in FIG. 2, a method for managing upstream burst
overhead parameters between optical access nodes includes
the following steps:

Step 201, an OLT or an ONU detects transmission quality
of a downlink between the OLT and the ONU when the ONU
is at a serial number state (i.e., O3 state);

Step 202, the OLT or the ONU determines upstream burst
overhead parameters suitable for using by the ONU according
to the transmission quality; and

Step 203, the ONU starts to use the upstream burst over-
head parameters after switching time is indicated by the OLT
or determined by the ONU itself.

The method of the present invention will be described in
detail in the following.

In the method of'the present invention, when the ONU is at
an initial state (i.e., O1 state), the OLT determines and iden-
tifies N kinds of upstream burst overhead parameter sets
according to different levels of the link quality, wherein N is
an integer and is larger than zero. Each upstream burst over-
head parameter set includes the following parameters: state of
forward error correction, delimiter, preamble and guard band.

The OLT sends a parameter value or an identification of
one default upstream burst overhead parameter set to the
ONU, and the ONU receives the parameter value or the iden-

tification of the upstream burst overhead parameter set in a 5

waiting state (i.e., O2 state) and uses that upstream burst
overhead parameter set; or, the OLT sends parameter values
or identifications of more than one upstream burst overhead
parameter set to the ONU, and after the ONU receives the
parameter values or the identifications of more than one
upstream burst overhead parameter set in the O2 state, it uses
one of the upstream burst overhead parameter sets. When
there is a plurality of the upstream burst overhead parameter
sets, one of them can be set as a default set. After the ONU
receives parameters of more than one upstream burst over-
head parameter set, it can select the default set or any one
from the more than one upstream burst overhead parameter
set to use.

The OLT can unicast the upstream burst overhead param-
eter set to a specific ONU or broadcast to all ONUs.

In steps 201 and 202, in the case that the OLT detects the
downlink between the OLT and the ONU, the OLT acquires
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the quality information of that downlink by detecting the
downlink, determines the upstream burst overhead parameter
set used by the ONU according to the quality information of
that downlink, and notifies the parameter value in the
upstream burst overhead parameter set or the identification of
the upstream burst overhead parameter set to the ONU via a
unicast message or a broadcast message;

Or, in steps 201 and 202, in the case that the ONU detects
the downlink between the OLT and the ONU, the ONU
acquires the quality information of that downlink by detecting
the downlink, and notifies the quality information of the
downlink to the OLT; the OLT determines the upstream burst
overhead parameter set used by the ONU according to the
quality information of the downlink, and notifies the param-
eter value in the upstream burst overhead parameter set or the
identification of the upstream burst overhead parameter set to
the ONU via a unicast message or a broadcast message;

Or, in steps 201 and 202, in the case that the ONU detects
the downlink between the OLT and the ONU, the upstream
burst overhead parameter set used by the ONU also can be
determined by the ONU itself. The ONU acquires the quality
information of that downlink by detecting the downlink,
determines the upstream burst overhead parameter set used
by the ONU according to the quality information of the down-
link, and notifies the parameter value in the upstream burst
overhead parameter set or the identification of the upstream
burst overhead parameter set to the OLT via a unicast message
or a broadcast message.

In step 203, the OLT can notify the ONU to switch by a
switching index value. Specifically, while or after the OLT
notifies the determined upstream burst overhead parameter
set to the ONU, the OLT sets the switching index value of the
upstream burst overhead parameters in the tag field assigned
for the bandwidth of the ONU and sends to the ONU via a
downstream frame. After the ONU receives the switching
index value, it uses the upstream burst overhead parameters in
the next frame;

Or, in step 203, the OLT also can notify the ONU to switch
by indicating a hyper frame number. Specifically, while or
after the OLT notifies the determined upstream burst over-
head parameter set to the ONU, the OLT notifies the hyper
frame number to the ONU, and after the ONU receives the
hyper frame number, it starts to use the upstream burst over-
head parameters after a hyper frame indicated by the hyper
frame number arrives;

In step 203, the ONU can also determine the hyper frame
number and notify it to the OLT. While or after the ONU
notifies the determined upstream burst overhead parameter
set to the OLT, the ONU notifies the hyper frame number to
the OLT, and the ONU starts to use the upstream burst over-
head parameters after the hyper frame indicated by the hyper
frame number arrives.

The method of the present invention will be described
below with embodiments. In the following embodiments,
suppose the OLT determines three kinds of upstream burst
overhead parameter sets according to the link quality,
wherein, set 1 includes the general upstream burst overhead
parameters which are parameters used in default and also
correspond to parameters required by the typical link quality,
and the index value is set as 0b00; set 2 includes the enhanced
upstream burst overhead parameters which correspond to
parameters used in situations that the link quality is worse
than the typical link quality, and the index value is set as 0b01;
and set 3 includes the weakened upstream burst overhead
parameters which correspond to parameters used in situations
that the link quality is better than the typical link quality, and
the index value is set as Ob10. Only three kinds of sets are
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illustrated herein, however, more than three corresponding
parameter levels can be defined according to the practical
condition of the link quality, so as to set various one-to-one
correspondence upstream burst overhead parameter sets.
Configuration of parameter sets in the subsequent embodi-
ments can use the same method.

The First Embodiment

In the first embodiment, the OLT broadcasts the default
upstream burst overhead parameter set to the ONU, and after
the ONU enters into the O3 state, it detects the quality of the
downlink between the ONU and the OLT, and notifies the
detected link quality signal to the OLT; the OLT determines
the upstream burst overhead parameter set suitable for using
by the ONU according to that quality signal, notifies the
upstream burst overhead parameter set to the ONU via a
unicast message, and also indicates for switching in the tag
field assigned for the bandwidth of the ONU; and after the
ONU receives the above message, it uses the parameters in
that received upstream burst overhead parameter set in the
subsequent upstream frame.

As shown in FIG. 3, the first embodiment specifically
includes the following steps.

Step 1001, the OLT determines each upstream burst over-
head parameter set.

Step 1002, the OLT broadcasts an Upstream_overhead
message carrying the parameters in the general upstream
burst overhead parameter set (i.e., set 1) in a downstream
direction.

The Upstream_overhead message may carry the param-
eters or the identification of that set 1.

That message can be sent once or time after time, which is
not limited in the present invention.

Step 1003, the ONU is powered up, receives the Upstrea-
m_overhead message sent by the OLT in the O2 state, and
transfers to the O3 state after successfully acquiring the car-
ried upstream burst overhead parameters.

Step 1004, from the O3 state, the ONU starts to analyze the
transmission quality of the downlink, acquiring result by
using a currently general bit interleaved parity (BIP) detec-
tion method or a frequently used FEC result and the number
of correction bits. In the present invention, the ONU may use
other similar detection methods to acquire the transmission
quality information of the downlink. Suppose that the result
of the quality of the link detected by the ONU is good.

Step 1005, the ONU carries the result of quality detection
(or evaluation) for the downlink by the ONU in the subse-
quent upstream frame (here the upstream frame uses the
general upstream burst overhead parameters received in the
step 1003) and reports the result to the OLT.

For example, when the ONU responds the serial number
request bandwidth assignment (SN_Request) sent by the
OLT in the O3 state, the link quality information—"“good”
acquired in step 1004 is carried in the upstream message
“Serial_Number_ONU”, as shown in Table 1.

TABLE 1

Serial_Number ONU
ONU serial number information

Octet Content Description
1 11111111 =11111111: ONU-ID is not assigned, broadcast
message

ONU-ID ONU-ID is assigned, filled with value of ONU-ID,
unicast message

10
TABLE 1-continued

Serial_Number_ ONU
ONU serial number information

5 Octet Content Description

200000001 Message type: “ONU serial number information™
3-6 VID1-VID4 Equipment provider identification: bitl-bit4
7-10 VID2 Serial number information bit1-bit4 defined by
equipment provider
10 11 RRRRRRRR High 8 bits of random experiment
12 RRRRAATT RRRR = low 4 bits of random experiment
AA: link quality measurement result notified to
OLT by ONU, where it is set as “01” corresponding
to “good™
(00 - OLT neglects
15 01 - link quality is good
10 - link quality is OK
11 - link quality is poor)
TT = ONU transmission power
TT =00 - Low Power
TT =01 - Medium Power
TT =10 - High Power
20 TT =11 - Reserved
13-20 Reserve Reserved

Using the Serial_number ONU message to carry that
information is only an example. Idle bits in other upstream
frame message can also be used to be endowed with the
similar definition of the “AA” in the above table for notifying
the OLT the link detection result, or a specifically defined
message is used to transmit that detection result.

Step 1006, after the OLT receives that upstream frame, it
30 records the link quality information corresponding to the

ONU and determines the upstream burst overhead parameter
set (e.g., set 3 in this embodiment) suitable for using by the
ONU.
Step 1007, after the ONU is assigned with the ONU_ID,
35 the OLT sends the parameter set to be used by the ONU and
the corresponding index value to the ONU via a unicast
Upstream_overhead message, as shown in Table 2:

25

TABLE 2

40
Upstream_Overhead message

upstream burst overhead parameters

Octet Content Description

1 ONU-ID ONU identification
45 2 00000001 Message identification “upstream burst overhead
parameters”
3 000000ss ss is the index value of the parameter set included
in the message
00: parameter set 1
01: parameter set 2
50 10: parameter set 3
11: Reserved
4 Gggggggg  The number of guard band bits
Xxxxxxxx  The number of preamble bits
6-8  Bbbbbbbb Delimiter bit1-bit3
bbbbbbbb
55 Bbbbbbbb
9-10  XXXXXXXX xx = reserved:
XXXXXXXX

w

XXXXXXXX

11-12 Dddddddd Pre-assigned delay parameters
Dddddddd

13-20 Reserve Reserved

60

Step 1008, after the ONU receives the unicast
Upstream_overhead message sent by the OLT, the ONU
records the physical layer parameters and the index value

65 0b10 of the set 3 carried by the message.

Step 1009, the OLT sets a switching index value of the

upstream burst overhead parameters in the tag field assigned

Exhibit 1001
IPR2024-00900, USPN 8,934,359
15 of 24



US 8,934,359 B2

11
for the bandwidth of the ONU and sends the switching index
value to the ONU via the downstream frame.

Step 1010, once the ONU receives the switching indication
from step 1009, it immediately performs switching of the
upstream burst overhead parameters in the next frame accord-
ing to the indicated index value, and then uses the switched
upstream burst overhead parameters in the subsequent
upstream transmission.

The Second Embodiment

In the second embodiment, the OLT broadcasts the default
upstream burst overhead parameter set to the ONU; and after
the ONU enters into the O3 state, the OLT detects the quality
of the downlink between the ONU and the OLT, determines
the upstream burst overhead parameter set suitable for using
by the ONU according to that quality signal, and notifies it to
the ONU via the unicast message; the OLT also indicates to
switch in the tag field assigned for the bandwidth of the ONU;
and after the ONU receives the message, it uses the param-
eters in the received upstream burst overhead parameter set in
the subsequent upstream frames.

As shown in FIG. 4, the second embodiment specifically
includes the following steps.

Step 2001, the OLT determines each upstream burst over-
head parameter set.

Step 2002, the OLT broadcasts the Upstream_overhead
message carrying the parameters in the general upstream
burst overhead parameter set (i.e., set 1) in a downstream
direction.

The Upstream_overhead message can carry the parameters
or the identification of that set 1. That message can be sent
once or time after time, which is not limited in the present
invention.

Step 2003, the ONU is powered up, receives the Upstrea-
m_overhead message sent by the OLT in the O2 state, and
after the ONU successfully acquires the upstream physical
layer burst overhead parameters carried by the message, it
transfers to the O3 state. The ONU performs normally data
communication with the OLT in accordance with the speci-
fication constituted by standard (in the prior art).

Step 2004, the OLT starts to detect a link corresponding to
a certain ONU to acquire its link quality information, and the
detection result is “poor”, which corresponds to the upstream
burst overhead parameter set 2.

In this step, the conditions of starting to detect can be
various, and the conditions can be: increasing of upstream
frame error codes, losing of the upstream frames or detecting
required actively by an operator. The detection method by the

OLT can adopt the currently general BIP or the frequently S5

used FEC, or any other similar detection method that can
acquire the related information.

Step 2005, the OLT transmits the upstream burst overhead
parameter set 2 to be used by the ONU to the ONU via the
unicast Upstream_overhead message, as shown in Table 3:

TABLE 3

Upstream_Overhead message
upstream burst overhead parameters

Octet Content Description
1 ONU-ID ONU identification
2 00000001 Message identification “upstream burst
overhead parameters™
3 88888888 The number of guard band bits
4 KXXXXXXX The number of preamble bits

30

45
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TABLE 3-continued

Upstream_Overhead message
upstream burst overhead parameters

Octet Content Description
5-7 bbbbbbbb Delimiter bit1-bit3
bbbbbbbb
bbbbbbbb
8-10 XXXXXXXX XX = reserved:
XXXXXXXX
XXXXXXXX
11-12 dddddddd Pre-assigned delay parameters
dddddddd
13-20 Reserve Reserved
Step 2006, after the ONU receives the unicast

Upstream_overhead message sent by the OLT, the ONU
records the physical layer parameters carried by the message,
so that the physical layer parameters are to be used in the
subsequent switching.

The subsequent switching indication and operation can be
the same as those in the first embodiment.

The Third Embodiment

The difference between the third embodiment and the sec-
ond embodiment is that the OLT broadcasts all parameter sets
to the ONU in advance in the third embodiment.

As shown in FIG. 5, the third embodiment specifically
includes the following steps.

Step 3001, it is the same as step 2001;

Step 3002, the OLT broadcasts the Upstream_overhead
message carrying all the upstream burst overhead parameters
(i.e., sets 1, 2 and 3 are sent in one message) in a downstream
direction. As shown in Table 4, that message can be sent once
or time after time, which is not limited in the present inven-
tion.

TABLE 4

Upstream_Overhead message
upstream burst overhead parameters

Octet Content Description

-

11111111
2 00000001

broadcast message type

Message identification: “upstream burst overhead
parameters”

Upstream burst overhead parameters -- set 1, which
is also the default parameter set

3-7  ggegesse
gge8eegy
ggegeege
88888888
gge8essy
XXXXXXXX
XXXXXXXX
KXXXXXXXX
XXXXXXXX
XXXXXXXX
bbbbbbbb
bbbbbbbb
bbbbbbbb
bbbbbbbb
bbbbbbbb
dddddddd
dddddddd
Reserve

8-12 Upstream burst overhead parameters -- set 2, which
is to be used corresponding to the link having

poor transmission quality

13-17 Upstream burst overhead parameters -- set 3,
which is to be used corresponding to the link having

good transmission quality

18-19 Pre-assigned delay parameters

20 Reserved

Step 3003, the ONU is powered up, receives the Upstrea-
m_overhead message sent by the OLT in the O2 state, and
after the ONU successfully acquires all the upstream physical
layer burst overhead parameter sets carried by the message, it
transfers to the O3 state. Without any definite indication, the
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ONU uses the parameter set 1 by default. The ONU performs
normal data communication in accordance with the specifi-
cation constituted by standard (in the prior art).

Step 3004, it is the same as step 2004;

Step 3005, the OLT transmits the upstream burst overhead
parameter set 2 to be used by the ONU to the ONU via the
unicast message Upstream_overhead. The message format is
shown as Table 5, wherein “BB” should be valued as “01”.

TABLE 5

Overhead_ONU_Indication message
upstream burst overhead parameter indication message

Octet Content Description
1 ONU-ID ONU identification
2 00000001 Message identification “upstream burst overhead
parameter indication”
3 000000BB  BB: which upstream burst overhead parameter
set adopted by the ONU indicated by the OLT
00: set 1
0l:set2
10: set 3
11: Reserved
4-20 Reserve Reserved

Step 3006, after the ONU receives the unicast ONU over-
head indication (Overhead_ONU_Indication) message sent
by the OLT, it records the physical layer parameter BB(01)
carried by the message and performs parameter switching
subsequently according to the indication. The subsequent
switching indication and operation are the same as those in
the first embodiment.

The Fourth Embodiment

The difference between the fourth embodiment and the
first embodiment is that the OLT broadcasts all parameter sets
to the ONU in advance in the third embodiment.

As shown in FIG. 6, the fourth embodiment specifically
includes the following steps.

Step 4001, it is the same as step 1001;

Step 4002, the OLT broadcasts the Upstream_overhead
message carrying all the upstream burst overhead parameter
sets (i.e., sets 1, 2 and 3 are sent in one message) in a down-
stream direction, and the message, as shown in Table 6. The
message can be sent once or time after time, which is not
limited in the present invention.

TABLE 6

Upstream_Overhead message
upstream burst overhead parameters

Octet Content Description

1 11111111
ONU-ID

=11111111: ONU-ID is not assigned, broadcast
message ONU-ID is assigned, filled with ONU-ID
value, unicast message

Message identification: “Upstream burst overhead
parameters”

xx: when this message is a unicast message, which
upstream burst overhead parameter set adopted by
ONU indicated by OLT

00:set 1

01:set2

10:set 3

11: Reserved

‘When this message is a broadcast message, XX is
invalid and the ONU neglects it

Upstream burst overhead parameters -- set 1,
which is also the default parameter set

2 00000001

3 000000xx

4-8  gggggegg
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TABLE 6-continued

Upstream_Overhead message
upstream burst overhead parameters

Octet Content Description

29888888
88888888
28888888
XXXXXXXX
XXXXXXXX
XXXXXXXX
XXXXXXXX
XXXXXXXX
bbbbbbbb
bbbbbbbb
bbbbbbbb
bbbbbbbb
bbbbbbbb
dddddddd
dddddddd

9-13 Upstream burst overhead parameters -- set 2,
which is to be used corresponding to the link having

poor transmission quality

14-18 Upstream burst overhead parameters -- set 3,
which is to be used corresponding to the link having

good transmission quality

19-20 Pre-assigned delay parameters

Step 4003, it is the same as step 1003;

Step 4004, it is the same as step 1004;

Step 4005, it is the same as step 1005; When the ONU
responds the serial number request bandwidth assignment
(SN_request) sent by the OLT in the O3 state, the ONU
carries, in the Serial_Number_ONU, the link quality infor-
mation—*“good” acquired in step 1004, as shown in Table 7.

TABLE 7

Serial_Number_ONU
ONU serial number information

Octet Content Description

1 11111111 =11111111: ONU-ID is not assigned
ONU-ID ONU-ID is assigned, filled with value of ONU-ID
2 00000001 Message type: “ONU serial number information™
3-6 VID1-VID4 Equipment provider identification: bitl-bit4
7-10 VID2 Serial number information bit1-bit4 defined by
equipment provider
11 RRRRRRRR High 8 bits of random experiment

12 RRRRAATT RRRR = low 4 bits of random experiment

AA: link quality measurement result notified to
OLT by ONU, where it sets as “01” corresponding
to “good”

(00 - OLT neglects

01 - link quality is good

10 - link quality is OK

11 - link quality is poor)

TT = ONU transmission power

TT =00 - Low Power

TT =01 - Medium Power

TT =10 - High Power

TT =11 - Reserved

13-20 Reserve Reserved

(Using the Serial_number_ ONU message to carry that
information is only an example. Idle bits in other
upstream frame message can also be used to be endowed
with the similar definition of the “AA” in the above table
for notifying the OLT the link detection result, or a
specifically defined message is used to transmit that
detection result.)

Step 4006, it is the same as step 1006;

Step 4007, after the ONU is assigned with the ONU-ID, the

OLT indicates via the unicast Upstream_overhead message
(“xx” in the unicast message is set as “10”) that the upstream

burst overhead parameters to be used by the ONU is the set 3,
as shown in Table 8.
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TABLE 9

Upstream_Overhead message
upstream burst overhead parameters

Octet Content Description

1 11111111 =11111111: ONU-ID is not assigned, broadcast

ONU-ID  message ONU-ID is assigned, filled with value of

ONU-ID, unicast message
2 00000001 Message identification: “Upstream burst overhead
parameters”
3 000000xx xx: when this message is a unicast message,
which upstream burst overhead parameter set adopted
by ONU indicated by OLT
00:set 1
Ol:set2
10:set3
11: Reserved
‘When this message is a broadcast message, xx is
invalid and the ONU neglects it
4-8 gggggggg  Upstream burst overhead parameters -- set 1,

gggggggg  which is also the default parameter set

22888888

28888888

82888882

9-13 xxxxxxxx Upstream burst overhead parameters -- set 2,
XXXXXXXX which is to be used corresponding to the link having

XXXXXXKX
XXXXXXXX
XXXXXXXX

14-18 bbbbbbbb
bbbbbbbb
bbbbbbbb
bbbbbbbb
bbbbbbbb

19-20 dddddddd
dddddddd

poor transmission quality

Upstream burst overhead parameters -- set 3,
which is to be used corresponding to the link having
good transmission quality

Pre-assigned delay parameters

Step 4008, after the ONU receives the Upstream_overhead
unicast message sent by the OLT, the ONU records the
upstream burst overhead parameter indication carried by the
message, and uses in the subsequent switching. The subse-
quent switching indication and operation are the same as
those in the first embodiment.

The Fifth Embodiment

The difference between the fifth embodiment and the third
embodiment is that, in the fifth embodiment, after the OLT
detects the quality of the downlink, it notifies the ONU to
record the upstream burst overhead parameters to be switched
to and the switching hyper frame number via broadcast chan-
nel message Overhead_ ONU_indication; and after the frame
corresponding to the hyper frame number arrives, all ONUs
switch to use the upstream burst overhead parameters indi-
cated by the OLT to perform upstream transmission.

As shown in FIG. 7, the fifth embodiment specifically
includes the following steps.

Steps 5001-5004, they are the same as steps 3001-3004.

Step 5005, the OLT transmits the upstream burst overhead
parameter set 2 to be switched used by all ONUs as well as the
hyper frame number which is used to perform the parameter
switching, via the broadcast Overhead ONU_Indication
message. The message has the following message format,
wherein BB should be valued as “01”. The hyper frame num-
ber field (4-7) is filled with the value of the hyper frame
number that needs to be switched, as shown in Table 9.

10

20

25

30

35

40

45

50

60

65

Overhead_ONU_Indication message
upstream burst overhead parameter indication message

Octet Content Description
1 11111111 Broadcast message type
2 00000001 Message ID “Upstream burst overhead parameter
indication”
3 000000BB BB: which kind of upstream burst overhead parameter
set adopted by ONU indicated by OLT
00: set 1
01:set 2
10: set 3
11: Reserved
4-7  ssssssss The hyper frame number that the OLT requires all
$SSS88SS ONUs to switch, wherein, before the hyper frame
$SSSSSSS arrives, all ONUs switch to use the upstream burst
$SSSSSSS overhead parameters indicated by the OLT to
perform upstream transmission
8-20 Reserve Reserved

Step 5006, after all ONUs receive the Overhead
ONU_Indication message broadcasted by the OLT, all ONUs
record the physical layer parameter BB(01) and the hyper
frame number that indicates the switching time carried in the
message, and the parameter switching is performed subse-
quently according to the indication.

Step 5007, after the downstream frame corresponding to
the subsequent hyper frame number arrives, the ONU per-
forms switching operation of the upstream burst overhead
parameter, and the parameters after the switching is used in
upstream transmission.

This embodiment can be simply modified, that is, the mes-
sage in steps 5005-5006 is designed as a unicast message to
support the switching of a single ONU rather than all ONUSs.

The Sixth Embodiment

The difference between the sixth embodiment and the fifth
embodiment is that: in the sixth embodiment, after the OLT
detects the quality of the downlink, it notifies the ONUs to
record the upstream burst overhead parameters to be switched
and the switching hyper frame number, via the broadcast
channel message Overhead_ONU_indication; the OLT sets
the switching index values of the upstream burst overhead
parameters in the tag fields assigned for the bandwidths of all
ONUs; and after the ONUs receive this switching indication,
they perform the upstream burst overhead parameter switch-
ing in the next frame according to the indicated index value.

As shown in FIG. 8, the sixth embodiment specifically
includes the following steps.

Steps 6001-6006, they are the same as steps 5001-5006.

Step 6007, the OLT sets the switching index values of the
upstream burst overhead parameters in the tag fields assigned
for the bandwidths of all ONUs and sends them to all ONUs
via a downstream frame.

Once all ONUs receive the switching indication in step
6007, they perform the upstream burst overhead parameter
switching immediately in the next frame according to the
indicated index values, so that the switched parameters can be
used in the subsequent upstream transmission.

This embodiment can be modified simply, that is, the mes-
sage in steps 6005/6006/6007 is designed as a unicast mes-
sage and is set according to a certain ONU, to support the
switching of a single ONU rather than all ONUs.

The Seventh Embodiment

In the seventh embodiment, the ONU tests the quality of
the link and determines the upstream burst overhead param-
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eters used by the ONU itself according to the quality of the
link, and the ONU notifies the OLT the upstream burst over-
head parameters and indicates the switching hyper frame
number.

As shown in FIG. 9, the seventh embodiment specifically
includes the following steps.

Steps 7001-7002, they are the same as steps 6001-6002.

Step 7003, the ONU is powered up, and receives the
Upstream_overhead message sent by the OLT in the O2 state,
and after successfully acquiring the upstream physical layer
burst overhead parameters carried in the message, the ONU
transfers to the O3 state.

Step 7004, from the O3 state, the ONU starts to analyze the
transmission quality of the downlink, acquiring result by
using the currently general BIP detection method or the fre-
quently used FEC result and the number of correction bits.
(The ONU can also use other similar detection method to
acquire the transmission quality information of the downlink,
as long as the method works). Suppose the result of the
measurement is good.

Step 7005, after the ONU acquires the transmission quality
information in step 7004, the subsequent upstream frame
carries the detection result “good” by the ONU detecting the
quality of the downlink; and the ONU determines the
upstream burst overhead parameter set (i.e., set 3) according
to the link quality, and then the ONU reports the determined
upstream burst overhead parameter set 3 and the hyper frame
number which represents the set 3 ready for switching to be
used. For example, when the ONU responds the serial number
request bandwidth assignment (SN_Request) sent by the
OLT in the O3 state, the link quality information—*“good”
acquired in step 7004 is carried in the upstream message
“Serial_Number_ONU”, as shown in Table 10.

TABLE 10

Serial_Number ONU
ONU serial number information

Octet Content Description

1 11111111 =11111111: ONU-ID is not assigned, broadcast

ONU-ID message ONU-ID is assigned, filled with value of
ONU-ID, unicast message
2 00000001 Message type: “ONU serial number information”
3-6 VID1-VID4 Equipment provider ID: bitl-bit4
7-10 VID2 Serial number information bit1-bit4 defined by
equipment provider
11 RRRRRRRR High 8 bits of random experiment

12 RRRRAATT RRRR = low 4 bits of random experiment

AA: link quality measurement result notified to
OLT by ONU, where it is set as “01” corresponding
to “good”

(00 - OLT neglects

01 - link quality is good

10 - link quality is OK

11 - link quality is poor)

TT = ONU transmission power

TT =00 - Low Power

TT =01 - Medium Power

TT =10 - High Power

TT =11 - Reserved

Hyper frame number of downstream frame which
represents the parameter set 3 switched to be

used by ONU. After the OLT sends the downstream
frame corresponding to the hyper frame number, it
uses new upstream burst overhead parameters to
receive the upstream frames of the ONU.

Reserved

13-16 ssssssss
SSSSSSSS
SSSSSSSS
SSSSSSSS

17-20 Reserve

Using the Serial_number_ONU message to carry the infor-
mation is only an example. Idle bits in other upstream frame
message can also be used to be endowed with the similar
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definition of the related field in the above table to notify the
OLT the link detection result and the hyper frame number of
the downstream frame related to the switching, or a specifi-
cally defined message is used to transmit the detection result.

Step 7006, after the OLT receives the message, it records
the link quality information corresponding to that ONU and
the hyper frame number of the downstream frame related to
the switching, and determines the upstream burst overhead
parameter set 3 suitable for used by the ONU.

Step 7007, after the OLT sends the downstream frame
corresponding to the hyper frame number at a certain time,
the ONU switches to use the parameter set 3 to send the
upstream frame here, and the OLT uses the parameter set 3 to
receive the upstream frames of that ONU.

The above methods can improve the bandwidth utilization
and decrease the complexity of indicating the upstream burst
overhead parameters in the PON system, so that the OLT and
the ONU can flexibly and simply select the upstream burst
overhead parameters.

The PON system for managing the upstream burst over-
head parameters in the present invention comprises an OLT or
an ONU, wherein, the functions of these two entities are the
same as those described in the above methods. The detail
description is as follows:

The OLT is configured to: detect the transmission quality
of the downlink between the OLT and the ONU, determine
the upstream burst overhead parameters suitable for the ONU
according to the transmission quality and notify the param-
eters to the ONU; and indicate the switching time to the ONU;
and

The ONU is configured to: detect the transmission quality
of the downlink between the OLT and the ONU, determine
the suitable upstream burst overhead parameters according to
the transmission quality, or, directly receive, from the OLT,
the transmission quality of the downlink determined by the
OLT; and start to use the upstream burst overhead parameters
after the switching time determined by the ONU itself or
indicated by the OLT.

The OLT is further configured to determine and identify N
kinds of upstream burst overhead parameter sets according to
different levels of link quality, wherein N is an integer and is
larger than zero. The OLT further used to send the parameter
value or the identification of one default upstream burst over-
head parameter set to the ONU, or, to send the parameter
values or the identifications of more than one upstream burst
overhead parameter set to the ONU. The ONU is further
configured to: receive the parameter value or the identifica-
tion of one upstream burst overhead parameter set in the
waiting state and use this upstream burst overhead parameter
set; or, after receiving the parameter values or the identifica-
tions of more than one upstream burst overhead parameter set
in the waiting state, use one of the upstream burst overhead
parameter sets.

The OLT is further configured to: while or after notifying
the determined upstream burst overhead parameter set to the
ONU, set the switching index value of the upstream burst
overhead parameters in the tag field assigned for the band-
width of the ONU and sending it to the ONU via a down-
stream frame. The ONU is further used to use the upstream
burst overhead parameters in the next frame after receiving
the switching index value.

The OLT is further configured to: while or after notifying
the determined upstream burst overhead parameter set to the
ONU, notify the ONU the hyper frame number. The ONU is
further configured to start to use the upstream burst overhead
parameters after the frame indicated by the hyper frame num-
ber arrives.

Exhibit 1001

IPR2024-00900, USPN 8,

934,359
19 of 24



US 8,934,359 B2

19

The ONU is further configured to: while or after notifying
the determined upstream burst overhead parameter set to the
OLT, notify the OLT the hyper frame number, and start to use
the upstream burst overhead parameters after the frame indi-
cated by the hyper frame number arrives.
Based on the above system, the present invention also
provides an optical network unit (ONU) for managing the
upstream burst overhead parameters, and the ONU comprises
a first parameter acquisition module and a switching module;
wherein:
the first parameter acquisition module is configured to:
detect the transmission quality of the downlink between the
OLT and the ONU or receive the transmission quality of
the downlink detected and sent by the OLT, determine
the upstream burst overhead parameters suitable for the
ONU according to the transmission quality, and send the
upstream burst overhead parameters suitable for the
ONU to the OLT; or

detect the transmission quality of the downlink between the
OLT and the ONU, send the transmission quality to the
OLT, and receive the upstream burst overhead param-
eters suitable for the ONU which are determined accord-
ing to the transmission quality and sent by the OLT; or,

directly receive, from the OLT, the upstream burst over-
head parameters suitable for the ONU determined by the
OLT; and

while or after notifying the determined upstream burst
overhead parameters suitable for the ONU to the OLT,
or, while or after receiving the upstream burst overhead
parameters suitable for the ONU sent by the OLT, indi-
cate the switching module; and

the switching module is configured to:

while or after receiving an indication from the first param-

eter acquisition module, determine the switching time or
receive the switching time indicated by the OLT, and
start to use the upstream burst overhead parameters suit-
able for the ONU after the switching time determined by
the ONU itself or indicated by the OLT.

The ONU further comprises a burst overhead parameter set
receiving module; wherein:

the burst overhead parameter set receiving module is con-
figured to:

receive, in the waiting state, the parameter value or the

identification of one default upstream burst overhead
parameter set sent by the OLT to the ONU, wherein the
default upstream burst overhead parameter set is one of
N kinds of upstream burst overhead parameter sets
determined and identified by the OLT according to dif-
ferent levels of link quality, and use this upstream burst
overhead parameter set; or,

receive, in the waiting state, the parameter values or the

identifications of more than one upstream burst over-
head parameter set sent by the OLT to the ONU, wherein
the upstream burst overhead parameter sets is one or
more of N kinds of upstream burst overhead parameter
sets determined and identified by the OLT according to
different levels of link quality, and use one of the
upstream burst overhead parameter sets;

wherein N is an integer and is larger than zero.

The switching module is further configured to: while or
after receiving the indication from the first parameter acqui-
sition module, receive the switching index value of the
upstream burst overhead parameters which is set in the tag
field assigned for the bandwidth of the ONU by the OLT and
is sent by the OLT to the ONU via a downstream frame; and
the switching module is configured to start to use the
upstream burst overhead parameters after the switching time
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indicated by the OLT according to the following manner: after
receiving the switching index value, using the upstream burst
overhead parameters in the next frame; or

The switching module is further configured to: while or
after receiving the indication from the first parameter acqui-
sition module, receive the hyper frame number notified to the
ONU by the OLT; and the switching module is configured to
start to use the upstream burst overhead parameters after the
switching time indicated by the OLT according to the follow-
ing manner: starting to use the upstream burst overhead
parameters after the frame indicated by the hyper frame num-
ber arrives; or,

The switching module is further configured to: while or
after receiving the indication from the first parameter acqui-
sition module, notify the OLT the hyper frame number; and
the ONU is configured to start to use the upstream burst
overhead parameters after the switching time determined by
the ONU itself according to the following manner: starting to
use the upstream burst overhead parameters after the frame
indicated by the hyper frame number arrives.

Based on the above-mentioned system, the present inven-
tion also provides an optical line terminal (OLT) for manag-
ing the upstream burst overhead parameters, and the OLT
comprises a second parameter acquisition module and a
switching time transceiving module, wherein:

the second parameter acquisition module is configured to:

detect the transmission quality of the downlink between the

OLT and an optical network unit (ONU), send the trans-
mission quality to the ONU, and receive the upstream
burst overhead parameters suitable for the ONU deter-
mined by the ONU according to the transmission quality
sent by the OLT; or,

detect the transmission quality of the downlink between the

OLT and the ONU, determine the upstream burst over-
head parameters suitable for the ONU according to the
transmission quality, and notify the ONU the deter-
mined upstream burst overhead parameters suitable for
the ONU, or,

receive the transmission quality of the downlink detected

and sent by the ONU, determine the upstream burst
overhead parameters suitable for the ONU according to
the transmission quality, and notify the ONU the deter-
mined upstream burst overhead parameters suitable for
the ONU, or,

receive from the ONU the upstream burst overhead param-

eters suitable for the ONU determined according to the
transmission quality of the downlink detected and
acquired by the ONU itself; and

while or after notifying the ONU the determined upstream

burst overhead parameters suitable for the ONU, or,
while or after receiving from the ONU the upstream
burst overhead parameters suitable for the ONU, indi-
cate the switching time transceiving module; and

the switching time transceiving module is configured to:

while or after receiving an indication from the second

parameter acquisition module, indicate the switching
time to the ONU or receive the switching time sent by the
ONU, so that the ONU starts to use the upstream burst
overhead parameters after the switching time.

The OLT further comprises:

an upstream burst overhead parameter set acquisition mod-
ule, which is configured to: determine and identify N kinds of
upstream burst overhead parameter sets according to different
levels of link quality, wherein, N is an integer and is larger
than zero; and send the parameter value or the identification
of one default upstream burst overhead parameter set to the
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ONU, or, send the parameter values or the identifications of
more than one upstream burst overhead parameter set to the
ONU,

so that the ONU receives the parameter value or the iden-
tification of one upstream burst overhead parameter set in the
waiting state and uses this upstream burst overhead parameter
set; or, the ONU receives the parameter values or the identi-
fications of more than one upstream burst overhead parameter
set in the waiting state and uses one of them.

The switching time transceiving module is configured to
indicate the switching time to the ONU according to the
following manner: setting the switching index value of the
upstream burst overhead parameters in the tag field assigned
for the bandwidth of the ONU, and sending it to the ONU via
a downstream frame, so that after the ONU receives the
switching index value, it uses the upstream burst overhead
parameters in the next frame; or,

the switching time transceiving module is configured to
indicate the switching time to the ONU according to the
following manner: notify the ONU the hyper frame number,
so that the ONU starts to use the upstream burst overhead
parameters after the frame indicated by the hyper frame num-
ber arrives; or,

the switching time transceiving module is configured to
receive the switching time sent by the ONU according to the
following manner: receiving the hyper frame number notified
by the ONU, so that the ONU starts to use the upstream burst
overhead parameters after the frame indicated by the hyper
frame number arrives.

The above description is only the preferred embodiments
of'the present invention and is not intended to limit the present
invention. For those skilled in the art, the description of the
above scheme in the present invention can be modified or
changed. Without departing from the spirit and essence of the
present invention, all these kinds of modification, equivalent
or variations should belong to the scope of the appending
claims of the present invention.

INDUSTRIAL APPLICABILITY

The present invention can improve the bandwidth utiliza-
tion, decrease the complexity of indicating the upstream burst
overhead parameters in the PON system, thereby the ONU
and the OLT can flexibly and simply select the upstream burst
overhead parameters.

What is claimed is:

1. A method for managing upstream burst overhead param-
eters, comprising:

an optical line terminal or an optical network unit detecting

transmission quality of a downlink between the optical
line terminal and the optical network unit;

the optical line terminal or the optical network unit deter-

mining the upstream burst overhead parameters suitable
for the optical network unit according to the transmis-
sion quality; and

the optical network unit starting to use the upstream burst

overhead parameters suitable for the optical network
unit after switching time determined by the optical net-
work unit itself or indicated by the optical line terminal;
wherein, before the step of the optical line terminal or the
optical network unit detecting the transmission quality
ofthe downlink between the optical line terminal and the
optical network unit, the method further comprises:
the optical line terminal determining and identifying N
kinds of upstream burst overhead parameter sets accord-
ing to different levels of link quality, wherein N is an
integer and is larger than zero; and
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the optical line terminal sending a parameter value or an
identification of one default upstream burst overhead
parameter set to the optical network unit; and the optical
network unit receiving the parameter value or the iden-
tification of the upstream burst overhead parameter set in
a waiting state and using the upstream burst overhead
parameter set; or,

the optical line terminal sending parameter values or iden-
tifications of more than one upstream burst overhead
parameter set to the optical network unit; and the optical
network unit receiving the parameter values or the iden-
tifications of the upstream burst overhead parameter sets
in a waiting state and using one of the received upstream
burst overhead parameter sets.

2. The method of claim 1, wherein:

after the step of the optical network unit receiving the
parameter value(s) or the identification(s) of the
upstream burst overhead parameter set(s), the method
further comprises: the optical network unit entering into
a serial number state;

the step of the optical line terminal detecting the transmis-
sion quality of the downlink between the optical line
terminal and the optical network unit comprises: in the
serial number state of the optical network unit, the opti-
cal line terminal detecting the downlink between the
optical network unit and the optical line terminal to
acquire quality information of the downlink;

the step of the optical line terminal determining the
upstream burst overhead parameters suitable for the
optical network unit according to the transmission qual-
ity comprises: the optical line terminal determining the
upstream burst overhead parameter set suitable for the
optical network unit according to the quality informa-
tion of the downlink, and notifying the parameter
value(s) or the identification(s) of the upstream burst
overhead parameter set(s) suitable for the optical net-
work unit to the optical network unit via a unicast mes-
sage or a broadcast message.

3. The method of claim 1, wherein:

after the step of the optical network unit receiving the
parameter value(s) or the identification(s) of the
upstream burst overhead parameter set(s), the method
further comprises: the optical network unit entering into
a serial number state;

the step of the optical network unit detecting the transmis-
sion quality of the downlink between the optical line
terminal and the optical network unit comprises: in the
serial number state of the optical network unit, the opti-
cal network unit detecting the downlink between the
optical network unit and the optical line terminal to
acquire quality information of the downlink;

after the step of acquiring the quality information of the
downlink, the method further comprises: the optical net-
work unit notifying the quality information of the down-
link to the optical line terminal;

the step of the optical line terminal determining the
upstream burst overhead parameters suitable for the
optical network unit according to the transmission qual-
ity comprises: the optical line terminal determining the
upstream burst overhead parameter set suitable for the
optical network unit according to the quality informa-
tion of the downlink, and notifying the parameter
value(s) or the identification(s) of the upstream burst
overhead parameter set(s) suitable for the optical net-
work unit to the optical network unit via a unicast mes-
sage or a broadcast message.
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4. The method of claim 1, wherein:

after the step of the optical network unit receiving the
parameter value(s) or the identification(s) of the
upstream burst overhead parameter set(s), the method
further comprises: the optical network unit entering into
a serial number state;

the step of the optical network unit detecting the transmis-
sion quality of the downlink between the optical line
terminal and the optical network unit comprises: in the
serial number state of the optical network unit, the opti-
cal network unit detecting the downlink between the
optical network unit and the optical line terminal to
acquire quality information of the downlink;

The step of the optical network unit determining the
upstream burst overhead parameters suitable for the
optical network unit according to the transmission qual-
ity comprises: the optical network unit determining the
upstream burst overhead parameter set suitable for the
optical network unit according to the quality informa-
tion of the downlink, and notifying the parameter
value(s) or the identification(s) of the upstream burst
overhead parameter set(s) suitable for the optical net-
work unit to the optical line terminal via a unicast mes-
sage or a broadcast message.

5. The method of claim 2, wherein:

while or after the optical line terminal notifies the param-
eter value(s) or the identification(s) of the determined
upstream burst overhead parameter set(s) to the optical
network unit, or while or after the optical network unit
notifies the parameter value(s) or the identification(s) of
the upstream burst overhead parameter set(s) to the opti-
cal line terminal, the method further comprises: the opti-
cal line terminal setting a switching index value of the
upstream burst overhead parameters in a tag field
assigned for a bandwidth of the optical network unit, and
sending the switching index value to the optical network
unit via a downstream frame; the step of the optical
network unit starting to use the upstream burst overhead
parameters after the switching time indicated by the
optical line terminal comprises: after the optical network
unit receives the switching index value, the optical net-
work unit using the upstream burst overhead parameters
suitable for the optical network unit in a next frame; or,

while or after the optical line terminal notifies the param-
eter value(s) or the identification(s) of the determined
upstream burst overhead parameter set(s) to the optical
network unit, or while or after the optical network unit
notifies the parameter value(s) or the identification(s) of
the upstream burst overhead parameter set(s) to the opti-

cal line terminal, the method further comprises: the opti- 5

cal line terminal notifying a hyper frame number to the
optical network unit; the step of the optical network unit
starting to use the upstream burst overhead parameters
after the switching time indicated by the optical line
terminal comprises: after the optical network unit
receives the hyper frame number and after a frame indi-
cated by the hyper frame number arrives, the optical
network unit starting to use the upstream burst overhead
parameters suitable for the optical network unit; or,
while or after the optical line terminal notifies the param-
eter value(s) or the identification(s) of the determined
upstream burst overhead parameter set(s) to the optical
network unit, or while or after the optical network unit
notifies the parameter value(s) or the identification(s) of
the upstream burst overhead parameter set(s) to the opti-
cal line terminal, the method further comprises: the opti-
cal network unit notifying a hyper frame number to the
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optical line terminal; the step of the optical network unit
starting to use the upstream burst overhead parameters
after the switching time determined by the optical net-
work unit itself comprises: after a frame indicated by the
hyper frame number arrives, the optical network unit
starting to use the upstream burst overhead parameters
suitable for the optical network unit.

The method of claim 2, wherein:

the upstream burst overhead parameter set comprises: state

7.

of forward error correction, delimiter, preamble and
guard band.
The method of claim 1, wherein:

in the step of the optical line terminal sending the param-

8.

eter values or the identifications of more than one
upstream burst overhead parameter set to the optical
network unit, the optical line terminal sends the param-
eter values or the identifications of one or more upstream
burst overhead parameter sets to all optical network
units or one or more optical network units which com-
municate with the optical line terminal.

The method of claim 3, wherein:

while or after the optical line terminal notifies the param-

eter value(s) or the identification(s) of the determined
upstream burst overhead parameter set(s) to the optical
network unit, or while or after the optical network unit
notifies the parameter value(s) or the identification(s) of
the upstream burst overhead parameter set(s) to the opti-
cal line terminal, the method further comprises: the opti-
cal line terminal setting a switching index value of the
upstream burst overhead parameters in a tag field
assigned for a bandwidth of the optical network unit, and
sending the switching index value to the optical network
unit via a downstream frame; the step of the optical
network unit starting to use the upstream burst overhead
parameters after the switching time indicated by the
optical line terminal comprises: after the optical network
unit receives the switching index value, the optical net-
work unit using the upstream burst overhead parameters
suitable for the optical network unit in a next frame; or,

while or after the optical line terminal notifies the param-

eter value(s) or the identification(s) of the determined
upstream burst overhead parameter set(s) to the optical
network unit, or while or after the optical network unit
notifies the parameter value(s) or the identification(s) of
the upstream burst overhead parameter set(s) to the opti-
cal line terminal, the method further comprises: the opti-
cal line terminal notifying a hyper frame number to the
optical network unit; the step of the optical network unit
starting to use the upstream burst overhead parameters
after the switching time indicated by the optical line
terminal comprises: after the optical network unit
receives the hyper frame number and after a frame indi-
cated by the hyper frame number arrives, the optical
network unit starting to use the upstream burst overhead
parameters suitable for the optical network unit; or,

while or after the optical line terminal notifies the param-

eter value(s) or the identification(s) of the determined
upstream burst overhead parameter set(s) to the optical
network unit, or while or after the optical network unit
notifies the parameter value(s) or the identification(s) of
the upstream burst overhead parameter set(s) to the opti-
cal line terminal, the method further comprises: the opti-
cal network unit notifying a hyper frame number to the
optical line terminal; the step of the optical network unit
starting to use the upstream burst overhead parameters
after the switching time determined by the optical net-
work unit itself comprises: after a frame indicated by the
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hyper frame number arrives, the optical network unit
starting to use the upstream burst overhead parameters
suitable for the optical network unit.

9. The method of claim 3, wherein:

the upstream burst overhead parameter set comprises: state
of forward error correction, delimiter, preamble and
guard band.

10. The method of claim 4, wherein:

the upstream burst overhead parameter set comprises: state
of forward error correction, delimiter, preamble and
guard band.

11. The method of claim 4, wherein:

while or after the optical line terminal notifies the param-
eter value(s) or the identification(s) of the determined
upstream burst overhead parameter set(s) to the optical
network unit, or while or after the optical network unit
notifies the parameter value(s) or the identification(s) of
the upstream burst overhead parameter set(s) to the opti-
cal line terminal, the method further comprises: the opti-
cal line terminal setting a switching index value of the
upstream burst overhead parameters in a tag field
assigned for a bandwidth of the optical network unit, and
sending the switching index value to the optical network
unit via a downstream frame; the step of the optical
network unit starting to use the upstream burst overhead
parameters after the switching time indicated by the
optical line terminal comprises: after the optical network
unit receives the switching index value, the optical net-
work unit using the upstream burst overhead parameters
suitable for the optical network unit in a next frame; or,

while or after the optical line terminal notifies the param-
eter value(s) or the identification(s) of the determined
upstream burst overhead parameter set(s) to the optical
network unit, or while or after the optical network unit
notifies the parameter value(s) or the identification(s) of
the upstream burst overhead parameter set(s) to the opti-
cal line terminal, the method further comprises: the opti-
cal line terminal notifying a hyper frame number to the
optical network unit; the step of the optical network unit
starting to use the upstream burst overhead parameters
after the switching time indicated by the optical line
terminal comprises: after the optical network unit
receives the hyper frame number and after a frame indi-
cated by the hyper frame number arrives, the optical
network unit starting to use the upstream burst overhead
parameters suitable for the optical network unit; or,

while or after the optical line terminal notifies the param-
eter value(s) or the identification(s) of the determined
upstream burst overhead parameter set(s) to the optical
network unit, or while or after the optical network unit
notifies the parameter value(s) or the identification(s) of
the upstream burst overhead parameter set(s) to the opti-
cal line terminal, the method further comprises: the opti-
cal network unit notifying a hyper frame number to the
optical line terminal; the step of the optical network unit
starting to use the upstream burst overhead parameters
after the switching time determined by the optical net-
work unit itself comprises: after a frame indicated by the
hyper frame number arrives, the optical network unit
starting to use the upstream burst overhead parameters
suitable for the optical network unit.

12. An optical network unit for managing upstream burst

overhead parameters, comprising a first parameter acquisi
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tion module, a switching module and a burst overhead param-
eter set receiving module; wherein:
the first parameter acquisition module is configured to:
detect transmission quality of a downlink between an opti-
cal line terminal and the optical network unit or receive
transmission quality of a downlink detected and sent by
the optical line terminal, determine upstream burst over-
head parameters suitable for the optical network unit
according to the transmission quality, and send the
upstream burst overhead parameters suitable for the
optical network unit to the optical line terminal; or,
detect transmission quality of a downlink between an opti-
cal line terminal and the optical network unit, send the
transmission quality to the optical line terminal, and
receive, from the optical line terminal, upstream burst
overhead parameters suitable for the optical network
unit determined according to the transmission quality;
or,
directly receive, from an optical line terminal, upstream
burst overhead parameters suitable for the optical net-
work unit determined by the optical line terminal; and,
while or after notifying the upstream burst overhead
parameters suitable for the optical network unit to the
optical line terminal, or while or after receiving the
upstream burst overhead parameters suitable for the
optical network unit sent by the optical line terminal,
indicate the switching module;
the switching module is configured to:
while or after receiving an indication from the first param-
eter acquisition module, determine switching time or
receive switching time indicated by the optical line ter-
minal, and start to use the upstream burst overhead
parameters suitable for the optical network unit after the
switching time determined by itself or indicated by the
optical line terminal;
a burst overhead parameter set receiving module, config-
ured to:
receive, in a waiting state, a parameter value or an identi-
fication of one default upstream burst overhead param-
eter set sent by the optical line terminal to the optical
network unit after the optical line terminal determines
and identifies N kinds of upstream burst overhead
parameter sets according to different levels of link qual-
ity, and use the upstream burst overhead parameter set;
or,
receive, in a waiting state, parameter values or identifica-
tions of more than one upstream burst overhead param-
eter set sent by the optical line terminal to the optical
network unit after the optical line terminal determines
and identifies N kinds of upstream burst overhead
parameter sets according to different levels of link qual-
ity, and use one of the upstream burst overhead param-
eter sets;
wherein, N is an integer and is larger than zero.
13. The optical network unit of claim 12, wherein:
the switching module is further configured to: while or
after receiving the indication from the first parameter
acquisition module, receive a switching index value of
the upstream burst overhead parameters which is sent
from the optical line terminal to the optical network unit
viaa downstream frame and are set in a tag field assigned
for abandwidth of the optical network unit by the optical
line terminal; and, the switching module is configured to
start to use the upstream burst overhead parameters after
the switching time indicated by the optical line terminal
according to the following manner: after receiving the
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switching index value, using the upstream burst over-
head parameters in a next frame; or

the switching module is further configured to: while or

after receiving the indication from the first parameter
acquisition module, receive a hyper frame number noti-
fied by the optical line terminal to the optical network
unit; and, the switching module is configured to start to
use the upstream burst overhead parameters after the
switching time indicated by the optical line terminal
according to the following manner: after a frame indi-
cated by the hyper frame number arrives, starting to use
the upstream burst overhead parameters; or

the switching module is further configured to: while or

after receiving the indication from the first parameter
acquisition module, notify a hyper frame number to the
optical line terminal; and, the optical network unit is
configured to start to use the upstream burst overhead
parameters after the switching time determined by the
optical network unit itself according to the following
method: after a frame indicated by the hyper frame num-
ber arrives, start to use the upstream burst overhead
parameters.

14. An optical line terminal for managing upstream burst
overhead parameters, comprising: a second parameter acqui-
sition module, a switching time transceiving module and a
upstream burst overhead parameter set acquisition module,
wherein:

the second parameter acquisition module is configured to:

detect transmission quality of adownlink between the opti-

cal line terminal and an optical network unit, send the
transmission quality to the optical network unit, and
receive upstream burst overhead parameters suitable for
the optical network unit determined by the optical net-
work unit according to the transmission quality sent by
the optical line terminal; or,

detect transmission quality of adownlink between the opti-

cal line terminal and an optical network unit, determine
upstream burst overhead parameters suitable for the
optical network unit according to the transmission qual-
ity, and notify the determined upstream burst overhead
parameters suitable for the optical network unit to the
optical network unit; or,

receive transmission quality of a downlink detected and

sent by an optical network unit, determine the upstream
burst overhead parameters suitable for the optical net-
work unit according to the transmission quality, and
notify the determined upstream burst overhead param-
eters suitable for the optical network unit to the optical
network unit; or,

receive upstream burst overhead parameters suitable foran s

optical network unit which are sent and determined by
the optical network unit according to transmission qual-
ity of a downlink detected and acquired by the optical
network unit itself; and

while or after notifying the determined upstream burst
overhead parameters suitable for the optical network
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unit to the optical network unit, or while or after receiv-
ing the upstream burst overhead parameters suitable for
the optical network unit sent by the optical network unit,
indicate switching time transceiving module;

the switching time transceiving module is configured to:

while or after receiving an indication from the second
parameter acquisition module, indicate the switching
time to the optical network unit or receive the switching
time sent by the optical network unit, so that the optical
network unit start to use the upstream burst overhead
parameters after the switching time;

a upstream burst overhead parameter set acquisition mod-
ule, configured to: determine and identify N kinds of
upstream burst overhead parameter sets according to
different levels of link quality; wherein N is an integer
and is larger than zero; and send a parameter value or an
identification of one default upstream burst overhead
parameter set to the optical network unit, or, send param-
eter values or identifications of more than one upstream
burst overhead parameter set to the optical network unit,

so that the optical network unit receives the parameter
value or the identification of the one upstream burst
overhead parameter set in a waiting state and uses the
upstream burst overhead parameter set; or, the optical
network unit receives the parameter values or the iden-
tifications of more than one upstream burst overhead
parameter set in a waiting state and uses one of the
upstream burst overhead parameter sets.

15. The optical line terminal of claim 14, wherein:

the switching time transceiving module is configured to
indicate the switching time to the optical network unit
according to the following manner: setting a switching
index value of the upstream burst overhead parameters
in a tag field assigned for a bandwidth of the optical
network unit, and sending the switching index value to
the optical network unit via a downstream frame, so that
after the optical network unit receives the switching
index value, the optical network unit uses the upstream
burst overhead parameters in a next frame; or,

the switching time transceiving module is configured to
indicate the switching time to the optical network unit
according to the following manner: notifying a hyper
frame number to the optical network unit, so that the
optical network unit starts to use the upstream burst
overhead parameters after a frame indicated by the hyper
frame number from the optical line terminal arrives; or,

the switching time transceiving module is configured to
receive the switching time sent by the optical network
unit according to the following method: receiving a
hyper frame number notified by the optical network unit,
so that the optical network unit starts to use the upstream
burst overhead parameters after a frame indicated by the
hyper frame number arrives.

* * * * *
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