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(54) METHOD AND APPARATUS FOR DETECTING BIT ERROR

(57) Embodiments of this application disclose a bit
error detection method and apparatus. The method in-
cludes: receiving a first result obtained by a sending de-
vice by performing BIP check on a sent first
to-be-checked bit stream; performing BIP check on a re-
ceived second to-be-checked bit stream to obtain a sec-
ond result, where the second to-be-checked bit stream
is a bit stream received by a receiving device after the
first to-be-checked bit stream is transmitted; detecting a
type of a control block in the second to-be-checked bit
stream, and determining a third result based on impact
of the type of the control block on a BIP check result;
comparing the first result, the second result, and the third
result; and if the first result is different from the second
result, the first result is different from the third result, and
the second result is different from a predetermined result,
determining that a bit error occurs when the first
to-be-checked bit stream is transmitted. According to this
application, applicability and accuracy of BIP bit error de-
tection can be improved.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of Eth-
ernet technologies, and in particular, to a bit error detec-
tion method and apparatus.

BACKGROUND

[0002] Error performance of a physical layer in a digital
communications device is an important factor and indi-
cator in determining digital network transmission quality.
The ITU-Telecommunication standardization sector
(ITU-Telecommunication standardization sector, ITU-T)
enacted a plurality of recommendations about error pa-
rameters and target values, including defining a block
error detection principle in which an error detection code
(Error Detection Code, EDC) is inserted into a tested
channel. Bit interleaving parity (Bit Interleaving Parity,
BIP) is an EDC for performing bit-level link error moni-
toring. BIP-8 is one of the commonly used EDCs. The
BIP-8 groups all checked parts of a bit stream of a user
per eight bits, to form a series of code groups of 8-bit
sequences. For each code group of an 8-bit sequence,
one 8-bit monitoring code is generated to perform check-
ing protection on the code group. Usually, a single bit
error occurring in the code group of the 8-bit sequence
on which BIP calculation is performed once is considered
as an error of the code group. A bit error rate (Bit Error
Rate, BER) refers to a ratio of a total quantity of error bits
in a bit stream to a quantity of received bits in a time
period. Even if errors have occurred at a plurality of bits
in one checked code block, the BIP-8 can merely detect
that a transmission error occurs at a single bit in the
checked code block.
[0003] In the prior art, a sending device performs BIP-
8 check on a segment of a bit stream, and inserts a result
into the bit stream and transmits the bit stream to a re-
ceiving device. After receiving the segment of the bit
stream, the receiving device performs BIP-8 check again
on the segment of the bit stream and compares a result
with a received BIP-8 result. BER calculation and link
quality evaluation are performed based on whether the
result is consistent with the received BIP-8 result. Be-
cause no operation of adding or deleting a code block
for a bit stream is performed on an existing IEEE 802.3
Ethernet physical interface, a conventional BIP-8 method
is applicable to bit error collection. However, for an end-
to-end service of flexible Ethernet (Flexible Ethernet,
FLexE) or a technical system based on exchange of bit
blocks at an Ethernet physical layer (X-Ethernet, X-E),
addition or deletion of a block may cause inconsistency
between a BIP check result obtained by the receiving
device and a BIP check result sent by the sending device,
and it may be considered by mistake that a bit error oc-
curs. Therefore, a conventional method for BIP bit error
detection and collection is no longer applicable.

SUMMARY

[0004] A technical problem to be resolved in embodi-
ments of this application is to provide a bit error detection
method and apparatus, so as to resolve a problem of
insufficient applicability and accuracy in current BIP bit
error detection.
[0005] According to a first aspect, an embodiment of
this application provides a bit error detection method, in-
cluding:

receiving a first result obtained by a sending device
by performing BIP check on a sent first to-be-
checked bit stream;
performing BIP check on a received second to-be-
checked bit stream to obtain a second result, where
the second to-be-checked bit stream is a bit stream
received by a receiving device after the first to-be-
checked bit stream is transmitted;
detecting a type of a control block in the second to-
be-checked bit stream, and determining a third result
based on impact of the type of the control block on
a BIP check result;
comparing the first result, the second result, and the
third result; and
if the first result is different from the second result,
the first result is different from the third result, and
the second result is different from a predetermined
result, determining that a bit error occurs when the
first to-be-checked bit stream is transmitted.

[0006] In a possible implementation, the method fur-
ther includes:
if an invalid block or an error block is detected in the
second to-be-checked bit stream, determining that a bit
error occurs when the first to-be-checked bit stream is
transmitted.
[0007] In a possible implementation, the type of the
control block includes a local fault block, a remote fault
block, an idle block, and a low power idle block.
[0008] In a possible implementation, the predeter-
mined result is 00000000 or 01010010 if it is detected
that the type of the control block in the second to-be-
checked bit stream is the local fault block and the second
to-be-checked bit stream is consecutive local fault
blocks.
[0009] In a possible implementation, the predeter-
mined result is 00000000 or 10010010 if it is detected
that the type of the control block in the second to-be-
checked bit stream is the remote fault block and the sec-
ond to-be-checked bit stream is consecutive remote fault
blocks.
[0010] In a possible implementation, the determining
a third result based on impact of the type of the control
block on a BIP check result includes:
if it is detected that the type of the control block in the
second to-be-checked bit stream is the local fault block
and a quantity of local fault blocks is 1, reversing bit val-
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ues at the second, fourth, and seventh bit positions in
the second result to obtain the third result.
[0011] In a possible implementation, the determining
a third result based on impact of the type of the control
block on a BIP check result includes:
if it is detected that the type of the control block in the
second to-be-checked bit stream is the remote fault block
and a quantity of remote fault blocks is 1, reversing bit
values at the first, fourth, and seventh bit positions in the
second result to obtain the third result.
[0012] In a possible implementation, the determining
a third result based on impact of the type of the control
block on a BIP check result includes:
if it is detected that the type of the control block in the
second to-be-checked bit stream is the idle block or the
low power idle block, reversing bit values at the second,
third, fourth, and fifth bit positions in the second result to
obtain the third result.
[0013] In a possible implementation, the method fur-
ther includes:

receiving a first parity value collected by the sending
device, where the first parity value indicates a quan-
tity of blocks in the first to-be-checked bit stream;
collecting a quantity of blocks in the received second
to-be-checked bit stream and generating a second
parity value; and
if the first result is the same as the third result and
the first parity value is the same as the second parity
value, determining that a bit error occurs when the
first to-be-checked bit stream is transmitted.

[0014] In a possible implementation, after the deter-
mining that a bit error occurs when the first to-be-checked
bit stream is transmitted, the method further includes:
accumulating a quantity of bit errors occurring in a preset
time period, and calculating a bit error rate based on a
total quantity of bit errors accumulated in the preset time
period and a total quantity of received bits.
[0015] In a possible implementation, the method fur-
ther includes:
sending the total quantity of bit errors or the bit error rate
to the sending device.
[0016] According to a second aspect, an embodiment
of this application provides a bit error detection appara-
tus, including:

a transceiver unit, configured to receive a first result
obtained by a sending device by performing BIP
check on a sent first to-be-checked bit stream; and
a processing unit, configured to: perform BIP check
on a received second to-be-checked bit stream to
obtain a second result, where the second to-be-
checked bit stream is a bit stream received by a re-
ceiving device after the first to-be-checked bit stream
is transmitted; detect a type of a control block in the
second to-be-checked bit stream, and determine a
third result based on impact of the type of the control

block on a BIP check result; compare the first result,
the second result, and the third result; and if the first
result is different from the second result, the first re-
sult is different from the third result, and the second
result is different from a predetermined result, deter-
mine that a bit error occurs when the first to-be-
checked bit stream is transmitted.

[0017] In a possible implementation, the processing
unit is further configured to:
if an invalid block or an error block is detected in the
second to-be-checked bit stream, determine that a bit
error occurs when the first to-be-checked bit stream is
transmitted.
[0018] In a possible implementation, the type of the
control block includes a local fault block, a remote fault
block, an idle block, and a low power idle block.
[0019] In a possible implementation, the predeter-
mined result is 00000000 or 01010010 if the processing
unit detects that the type of the control block in the second
to-be-checked bit stream is the local fault block and the
second to-be-checked bit stream is consecutive local
fault blocks.
[0020] In a possible implementation, the predeter-
mined result is 00000000 or 10010010 if it is detected
that the type of the control block in the second to-be-
checked bit stream is the remote fault block and the sec-
ond to-be-checked bit stream is consecutive remote fault
blocks.
[0021] In a possible implementation, that the process-
ing unit determines a third result based on impact of the
type of the control block on a BIP check result is specif-
ically configured to:
if it is detected that the type of the control block in the
second to-be-checked bit stream is the local fault block
and a quantity of local fault blocks is 1, reverse bit values
at the second, fourth, and seventh bit positions in the
second result to obtain the third result.
[0022] In a possible implementation, that the process-
ing unit determines a third result based on impact of the
type of the control block on a BIP check result is specif-
ically configured to:
if it is detected that the type of the control block in the
second to-be-checked bit stream is the remote fault block
and a quantity of remote fault blocks is 1, reverse bit
values at the first, fourth, and seventh bit positions in the
second result to obtain the third result.
[0023] In a possible implementation, that the process-
ing unit determines a third result based on impact of the
type of the control block on a BIP check result is specif-
ically configured to:
if it is detected that the type of the control block in the
second to-be-checked bit stream is the idle block or the
low power idle block, reverse bit values at the second,
third, fourth, and fifth bit positions in the second result to
obtain the third result.
[0024] In a possible implementation,
the transceiver unit is further configured to receive a first
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parity value collected by the sending device, where the
first parity value indicates a quantity of blocks in the first
to-be-checked bit stream; and
the processing unit is further configured to: collect a quan-
tity of blocks in the received second to-be-checked bit
stream and generate a second parity value; and if the
first result is the same as the third result and the first
parity value is the same as the second parity value, de-
termine that a bit error occurs when the first to-be-
checked bit stream is transmitted.
[0025] In a possible implementation, after the process-
ing unit determines that a bit error occurs when the first
to-be-checked bit stream is transmitted, the processing
unit is further configured to:
accumulate a quantity of bit errors occurring in a preset
time period, and calculate a bit error rate based on a total
quantity of bit errors accumulated in the preset time pe-
riod and a total quantity of received bits.
[0026] In a possible implementation, the transceiver
unit is further configured to:
send the total quantity of bit errors or the bit error rate to
the sending device.
[0027] According to a third aspect, an embodiment of
this application provides a bit error detection apparatus,
including:
a processor, a memory, an interface circuit, and a bus,
where the processor, the memory, and the interface cir-
cuit are connected and communicate with each other by
using the bus; the memory is configured to store a set of
program code; and the processor is configured to invoke
the program code stored in the memory, to perform the
steps according to any one of the first aspect or the im-
plementations of the first aspect in the embodiments of
this application.
[0028] According to a fourth aspect, an embodiment
of this application provides a computer storage medium,
where the computer storage medium includes a set of
program code, which is used to perform the method ac-
cording to any implementation of the first aspect in the
embodiments of this application.

BRIEF DESCRIPTION OF DRAWINGS

[0029] To describe the technical solutions in the em-
bodiments of this application or the prior art more clearly,
the following briefly describes the accompanying draw-
ings required for describing the embodiments.

FIG. 1 is a schematic diagram of an application sce-
nario of bit error detection according to an embodi-
ment of this application;
FIG. 2 is a schematic flowchart of a bit error detection
method according to an embodiment of this applica-
tion;
FIG. 3A and FIG. 3B are a schematic flowchart of
another bit error detection method according to an
embodiment of this application;
FIG. 4 is a schematic flowchart of still another bit

error detection method according to an embodiment
of this application;
FIG. 5 is a schematic diagram of impact of a local
fault block/a remote fault block on a BIP check result;
FIG. 6 is a schematic diagram of a check result ob-
tained after bit reversal due to addition or deletion of
a local fault block/a remote fault block;
FIG. 7 is a schematic diagram of impact of an idle
block/a low power idle block on a BIP check result;
FIG. 8 is a schematic diagram of a check result ob-
tained after bit reversal due to addition or deletion of
an idle block/a low power idle block;
FIG. 9 is a schematic diagram of composition of a
bit error detection apparatus according to an embod-
iment of this application;
FIG. 10 is a schematic diagram of composition of
another bit error detection apparatus according to
an embodiment of this application;
FIG. 11 is a schematic diagram of a format of a local
fault block;
FIG. 12 is a schematic diagram of a format of a re-
mote fault block;
FIG. 13 is a schematic diagram of a format of an idle
block; and
FIG. 14 is a schematic diagram of a format of a low
power idle block.

DESCRIPTION OF EMBODIMENTS

[0030] The following clearly and completely describes
the technical solutions in the embodiments of this appli-
cation with reference to the accompanying drawings in
the embodiments of this application. Apparently, the de-
scribed embodiments are merely some but not all of the
embodiments of this application. All other embodiments
obtained by a person of ordinary skill in the art based on
the embodiments of this application without creative ef-
forts shall fall within the protection scope of this applica-
tion.
[0031] Some concepts related to the embodiments of
this application are first described.
[0032] M/N bit block: M-bit (Bit) user data, an N-bit (M
+ several synchronous bits) coding/decoding method,
and a block (Block). This M/N bit block stream is trans-
mitted on an Ethernet (Ethernet) physical layer link. For
example, 1G Ethernet (1GE) uses 8/10 bit coding, and
an 8/10 bit block stream is transmitted on a 1GE physical
layer link; 10GE/40GE/100GE uses 64/66 bit coding, and
a 64/66 bit block stream is transmitted on a
10GE/40GE/100GE physical layer link. As Ethernet tech-
nologies will develop in the future, other coding/decoding
methods may appear. For example, possible coding/de-
coding schemes such as a 128/130 bit coding, 256/258
bit coding, and a block may appear.
[0033] BIPs: A BIPs represents a value of a BIP check
result obtained by a sending device by performing BIP
check on a segment of a bit stream, and the BIPs is sent
to a receive end by the sending device.
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[0034] BIPd: A BIPd represents a value of a BIP check
result obtained by the receiving device by performing BIP
check again on the received bit stream on which the send-
ing device performs BIP check.
[0035] Numr: A Numr represents parity of a total quan-
tity of blocks in a segment of a bit stream on which the
sending device performs BIP check, where 0 represents
an even quantity and 1 represents an odd quantity.
[0036] Numc: A Numc represents parity of a total quan-
tity of blocks in a bit stream that is received by the re-
ceiving device and on which the sending device performs
BIP check, where 0 represents an even quantity and 1
represents an odd quantity.
[0037] Ethernet local fault (Local False, LF)/remote
fault (Remote False, RF) block: 64/66 bit block coding
formats of the LF block and the RF block are respectively
as follows:
[0038] The LF block shown in FIG. 11: The LF block
is a type of the 64/66 bit block, where a synchronization
header field is 10, a byte of a first control block is 0x4B,
a fourth control block is 0x01, and the following four con-
secutive 8-bit data bits (32 bits in total) are all 0x00.
[0039] The RF block shown in FIG. 12: The RF block
is a type of the 64/66 bit block, where a synchronization
header field is 10, a byte of a first control block is 0x4B,
a fourth control block is 0x02, and the following four con-
secutive 8-bit data bits (32 bits in total) are all 0x00.
[0040] The idle (Idle) block shown in FIG. 13: The idle
block is a type of the 64/66 bit block, where a synchro-
nization header field is 10, a byte of a first control block
is 0x1E, and the following eight consecutive 7-bit data
bits (56 bits in total) are all 0x00.
[0041] The low power idle (Low Power Idle, LPI) block
shown in FIG. 14: The low power idle block is a type of
the 64/66 bit block, where a synchronization header field
is 10, a byte of a first control block is 0x1E, and the fol-
lowing eight consecutive 7-bit data bits (56 bits in total)
are all 0x06.
[0042] The control block in the embodiments of this
application includes but is not limited to the foregoing
four types of blocks. Subsequently, when there is another
control block, a method similar to a method in the em-
bodiments of this application may also be used to detect
a bit error. This is not limited in the embodiments of this
application.
[0043] The method in the embodiments of this appli-
cation may be applied to any application network in which
BIP is used to detect a bit error and evaluate link quality,
such as FlexE, a synchronous digital hierarchy (Synchro-
nous Digital Hierarchy, SDH)/optical transport network
(Optical Transport Network, OTN), or an industrial Eth-
ernet.
[0044] FIG. 1 is a schematic diagram of an application
scenario of bit error detection according to an embodi-
ment of this application. This typical application scenario
includes a sending device and a receiving device.
[0045] The sending device may be configured to send
data (DATE), and divide a bit stream and perform BIP

check on the bit stream based on a BIP algorithm, for
example, commonly seen BIP-8, BIP16, or BIP2. The
BIP-8 means that a bit stream is divided and checked
per segment of eight blocks, and a value of a check result
of each segment of the bit stream is sent to the receiving
device after BIP-8 check is performed on each segment
of the bit stream. For ease of description, the BIP-8 is
used as an example for description in this embodiment
of this application. A detection method in this application
may also be used for other BIP check methods. This is
not limited in this embodiment of this application. A BIP
check result calculated and sent by the sending device
(BIP result calculated on the source end, BIPs) may be
denoted as BIPs.
[0046] The receiving device is equipped with a bit error
detection apparatus. The receiving device may receive
data and perform BIP check on a received bit stream
based on the BIP algorithm; compare a check result ob-
tained by the receiving device with a received check re-
sult sent by the sending device; and determine, based
on a comparison result, whether a bit error occurs in the
segment of the bit stream during transmission. A BIP
check result calculated by the receiving device (BIP result
calculated on the receiving/destination node, BIPd) may
be denoted as BIPd.
[0047] As shown in FIG. 1, a small box on a horizontal
line in a transmission direction between the sending de-
vice and the receiving device represents a bit stream, a
cloud represents a network, and in a process of trans-
mission of the bit stream from the sending device to the
receiving device, addition or deletion of a block may oc-
cur. For example, when an FlexE client (Client) service
is mapped to an FlexE interface, an idle (Idle) block needs
to be added or deleted to adapt adjustment of a trans-
mission bit rate to a slot (slot) of a carrier. Alternatively,
after cross-connection based on 64/66 bit block bit
streams is introduced and when the 64/66 bit block bit
streams pass through networks of different clocks, for
cross-connection from an inbound interface to an out-
bound interface on a plurality of nodes, an idle block also
needs to be added or deleted to implement adjustment
of a bit rate. For another example, when transmitting data,
a transmit end and a receive end of a link perform real-
time monitoring and dynamic adjustment on a link status
by sending a block such as the LPI, the LF, and the RF.
[0048] In a conventional BIP-8 calculation method, ad-
dition or deletion of these blocks is not considered and
processed, and the addition or deletion of these blocks
causes inapplicability of the conventional BIP-8 check
method. Therefore, a method with stronger applicability
for detecting a bit error on a link and collecting a BER
needs to be provided.
[0049] With reference to FIG. 2 to FIG. 6, the following
describes in detail a bit error detection method in this
application.
[0050] FIG. 2 is a schematic flowchart of a bit error
detection method according to an embodiment of this
application. In this embodiment, the method includes the
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following steps.
[0051] S201: Receive a first result (BIPs) obtained by
a sending device by performing BIP check on a sent first
to-be-checked bit stream.
[0052] S202: Perform BIP check on a received second
to-be-checked bit stream to obtain a second result (BI-
Pd).
[0053] The second to-be-checked bit stream is a bit
stream received by a receiving device after the first to-
be-checked bit stream is transmitted. The second to-be-
checked bit stream may be the same as the first to-be-
checked bit stream, and the second to-be-checked bit
stream may be different from the first to-be-checked bit
stream due to addition or deletion of a block during trans-
mission.
[0054] S203: Detect a type of a control block in the
second to-be-checked bit stream, and determine a third
result based on impact of the type of the control block on
a BIP check result.
[0055] Optionally, the type of the control block may in-
clude but is not limited to a local fault block, a remote
fault block, an idle block, and a low power idle block.
[0056] Addition or deletion of each type of the control
block causes a difference between the two BIP check
results. Compared with the first result, impact of the con-
trol block on the second result of BIP check may include
but is not limited to:
causing reversal of a bit value at a predetermined bit
position or causing the second result to become a pre-
determined result.
[0057] For example, the predetermined result is
00000000 or 01010010 if it is detected that the type of
the control block in the second to-be-checked bit stream
is the local fault block and the second to-be-checked bit
stream is consecutive local fault blocks.
[0058] The predetermined result is 00000000 or
10010010 if it is detected that the type of the control block
in the second to-be-checked bit stream is the remote fault
block and the second to-be-checked bit stream is con-
secutive remote fault blocks.
[0059] If it is detected that the type of the control block
in the second to-be-checked bit stream is the local fault
block and a quantity of local fault blocks is 1, bit values
at the second, fourth, and seventh bit positions in the
second result are reversed to obtain the third result.
[0060] If it is detected that the type of the control block
in the second to-be-checked bit stream is the remote fault
block and a quantity of remote fault blocks is 1, bit values
at the first, fourth, and seventh bit positions in the second
result are reversed to obtain the third result.
[0061] If it is detected that the type of the control block
in the second to-be-checked bit stream is the idle block
or the low power idle block, bit values at the second, third,
fourth, and fifth bit positions in the second result are re-
versed to obtain the third result.
[0062] Therefore, when addition or deletion of a block
may occur, determining the bit error not only includes
comparing the first result and the second result, but also

includes comparing the first result and the third result,
and includes comparing the second result and the pre-
determined result.
[0063] S204: Compare the first result, the second re-
sult, and the third result.
[0064] S205: If the first result is different from the sec-
ond result, the first result is different from the third result,
and the second result is different from the predetermined
result, determine that a bit error occurs when the first to-
be-checked bit stream is transmitted.
[0065] To be specific, if the second result is the same
as the first result when no block is added or deleted, or
an even quantity of idle/LPI blocks is added or deleted,
it may be determined that no bit error occurs.
[0066] However, when an odd quantity of idle/LPI
blocks is added or deleted and the second result may be
different from the first result, a bit error may not occur in
this case. In this case, the first result may be compared
with the third result and if the first result is the same as
the third result, it is determined that no bit error occurs.
[0067] However, when one LF/RF block is added and
the second result may be different from the first result, a
bit error may not occur in this case. In this case, the first
result may be compared with the third result and if the
first result is the same as the third result, it is determined
that no bit error occurs.
[0068] However, when a to-be-checked bit stream is
consecutive LF/RF blocks and the second result may be
different from the first result, a bit error may not occur in
this case. In this case, the second result may be com-
pared with the predetermined result and if the second
result is the same as the predetermined result, it is de-
termined that no bit error occurs.
[0069] It can be learned from the foregoing cases that
it may be determined that no bit error occurs if any of the
following conditions is met: the second result is the same
as the first result, the third result, or the predetermined
result. If none of the three conditions is met, it is deter-
mined that a bit error occurs.
[0070] When a bit error occurs, a quantity of bit errors
occurring in a preset time period, for example, 15 min-
utes, may be accumulated, and a bit error rate is calcu-
lated based on a total quantity of bit errors accumulated
in the preset time period and a total quantity of received
bits.
[0071] Optionally, the receiving device may further
send the total quantity of bit errors or the bit error rate to
the sending device, so that the sending device may also
calculate or learn of the bit error rate.
[0072] In this embodiment, analysis and processing of
addition or deletion of the control block is added to a BIP
calculation process, so that the receive end may screen
out a BIP check result that cannot be screened out in a
conventional BIP manner and that is determined by mis-
take, improving applicability of the BIP check method
without changing hardware implementation. In addition,
this can avoid discarding a correct block and wasting
bandwidth, so that link quality monitoring is more accu-
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rate and a bit error status of a link can be reflected more
truly.
[0073] It should be noted that, in this embodiment of
this application, a serial number of each step does not
represent an execution order. For example, the type of
the control block may be detected and the third result
may be determined first, and then comprehensive com-
parison and determining are performed on each result.
Alternatively, the first result may be compared with the
second result first, and if the two results are the same, it
is determined that no bit error occurs, and subsequent
steps are no longer performed. If the first result is different
from the second result, a detection step in step S203 is
further performed and the third result is determined, and
then the first result is compared with the third result. If
the first result is the same as the third result, it is deter-
mined that no bit error occurs, and subsequent steps are
no longer performed. If the first result is different from the
third result, the second result may be further compared
with a predetermined result. When the second result is
the same as the predetermined result, it may be deter-
mined that no bit error occurs. The predetermined result
may be determined based on whether the second to-be-
checked bit stream is consecutive LF/RF blocks.
[0074] In addition to the foregoing comparison meth-
ods, alternatively, the control block in the second to-be-
checked bit stream may be detected first, and then a
theoretic third result is determined based on the impact
of the control block on the first result of BIP check, and
a second result obtained by the receive end through ac-
tual calculation is compared with the theoretic third result.
If the second result is different from the first result and
the second result is different from the third result, it is
determined that a bit error occurs. If the second result is
the same as the first result or the third result, it is deter-
mined that no bit error occurs. The third result includes
a result obtained by reversing a predetermined bit in the
first result and a predetermined result determined based
on whether the second to-be-checked bit stream is con-
secutive LF/RF blocks. A specific comparison process
and comparison method are not limited in this embodi-
ment of this application.
[0075] The following describes in detail some possible
implementations.
[0076] FIG. 3A and FIG. 3B are a schematic flowchart
of another bit error detection method according to an em-
bodiment of this application. FIG. 5 is a schematic dia-
gram of impact of a local fault block/a remote fault block
on a BIP check result. FIG. 6 is a schematic diagram of
a check result obtained after bit reversal due to addition
or deletion of a local fault block/a remote fault block. FIG.
7 is a schematic diagram of impact of an idle block/a low
power idle block on a BIP check result. FIG. 8 is a sche-
matic diagram of a check result obtained after bit reversal
due to addition or deletion of an idle block/a low power
idle block.
[0077] For different control blocks, in this embodiment
of this application, impact of addition or deletion of the

idle block, the LPI block, the LF block, and the RF block
on a BIP check result and bit error rate BER collection,
and a corresponding processing method may be consid-
ered. When a bit error or an invalid block caused by a
block other than the foregoing four types of blocks cannot
pass a validity check at the receive end, and is changed
into an error block, in this embodiment of this application,
the invalid block or the error block is denoted as a bit
error event, and bit error rate BER collection is performed.
In addition, usually, once the LF block or the RF block
occurs on a link, the link stops service transmission and
begins transmitting consecutive LF/RF blocks. However,
in one sending direction of the link, only the LF blocks or
only the RF blocks are transmitted. Usually, the LF blocks
and the RF blocks are not transmitted concurrently.
Based on specific impact of each type of control block
on a BIP-8 check result, the following more refined de-
tection and comparison procedure may be performed.
Details are as follows:

S301: Receive a first result (BIPs) obtained by a
sending device by performing BIP check on a sent
first to-be-checked bit stream.
S302: Perform BIP check on a received second to-
be-checked bit stream to obtain a second result (BI-
Pd), where the second to-be-checked bit stream is
a bit stream received by a receiving device after the
first to-be-checked bit stream is transmitted.
S3031: Detect that the second to-be-checked bit
stream includes the LF block, and perform steps
S3041 and S3042.
S3032: Detect that the second to-be-checked bit
stream includes the RF block, and perform steps
S3043 and S3044.
S3033: Detect that the second to-be-checked bit
stream includes the idle/LPI block, and perform step
S3055.
S3034: Detect that the second to-be-checked bit
stream includes the invalid block or the error block,
and perform step S307.
S3041: Detect that the LF block is single, and per-
form step S3051.
S3042: Detect that the LF blocks are a plurality of
consecutive blocks, and perform step S3052.
S3043: Detect that the RF blocks are a plurality of
consecutive blocks, and perform step S3053.
S3044: Detect that the RF block is single, and per-
form step S3054.
S3051: Determine whether the BIPs is the same as
the BIPd or a result obtained after reversal of bit val-
ues at the second, fourth, and seventh bit positions
in the BIPd. If the BIPs is the same as the BIPd or
the result obtained after the reversal of the bit values
at the second, fourth, and seventh bit positions in
the BIPd, step S306 is performed; otherwise, step
S307 is performed.
S3052: Determine whether the BIPd is 00000000
(an even quantity of LF blocks) or 01010010 (an odd
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quantity of LF blocks). If the BIPd is 00000000 or
01010010, step S306 is performed; otherwise, step
S307 is performed.
S3053: Determine whether the BIPs is the same as
the BIPd or a result obtained after reversal of bit val-
ues at the first, fourth, and seventh bit positions in
the BIPd. If the BIPs is the same as the BIPd or the
result obtained after the reversal of the bit values at
the first, fourth, and seventh bit positions in the BIPd,
step S306 is performed; otherwise, step S307 is per-
formed.

[0078] Specifically, as shown in FIG. 5 and FIG. 6, the
first figure from the left in FIG. 5 represents a data stream
sequence to be checked; the second figure from the left
represents a binary form in actual transmission of the
data stream, and a result of BIP-8 check performed by
the sending device; the first figure from the right repre-
sents a format of a single LF block in actual transmission
(light gray represents a bit position having a bit value 1
in the LF block) and impact on a conventional BIP-8 check
result (dark gray in the bottom line represents a position
causing bit reversal in the BIPd); the second figure from
the right represents a format of a single RF block in actual
transmission (light gray represents a bit position having
a bit value 1 in the RF block) and impact on a conventional
BIP-8 check result (dark gray in the bottom line repre-
sents a position causing bit reversal in the BIPd).
[0079] As shown in FIG. 5, an original data stream is
a check result BIPs, which is 10000000, of the first to-
be-checked bit stream. However, an LF/RF block is add-
ed or deleted during transmission due to an actual need,
and the receiving device checks the original data and the
LF/RF block together, and a result is shown in FIG. 6. In
FIG. 6, in the left figure, the original data and the LF block
are checked together, and the check result is 11010010;
to be specific, bit reversal occurs at the second, fourth,
and seventh bit positions in the original check result; in
the right figure, the original data and the RF block are
checked together, and the check result is 00010010; to
be specific, bit reversal occurs at the first, fourth, and
seventh bit positions in the original check result.
[0080] Based on a conventional BIP bit error check
method, addition or deletion of a block causes accumu-
lation of a quantity m of error bits and further increases
the bit error rate, and consequently, the link quality eval-
uation is incorrect. In addition, currently received data
without a bit error is considered as error data and is dis-
carded entirely, further causing a waste of bandwidth.
Therefore, in this embodiment of this application, results
obtained after reversal of bit values at predetermined bit
positions in the first result and the second result may be
compared, so as to improve a correctness percentage
of bit error detection.
[0081] S3054: Determine whether the BIPd is
00000000 (an even quantity of RF blocks) or 10010010
(an odd quantity of RF blocks). If the BIPd is 00000000
or 10010010, step S306 is performed; otherwise, step

S307 is performed.
[0082] S3055: Determine whether the BIPs is the same
as the BIPd or a result obtained after reversal of bit values
at the second, third, fourth, and fifth bit positions in the
BIPd. If the BIPs is the same as the BIPd or the result
obtained after the reversal of the bit values at the second,
third, fourth, and fifth bit positions in the BIPd, step S306
is performed; otherwise, step S307 is performed.
[0083] Specifically, as shown in FIG. 7 and FIG. 8, be-
cause an M/N bit block bit stream passes through differ-
ent clocks, a block such as the idle block needs to be
added or deleted to implement clock synchronization
(rate adaptation). The idle block causes reversal of four
bits in a check result. To be specific, the idle/LPI block
causes reversal of bit values at the second, third, fourth,
and fifth bit positions in the BIPd, as shown in FIG. 7.
The first figure from the left represents a data stream
sequence to be checked, that is, the first to-be-checked
bit stream; the second figure from the left represents a
binary form in actual transmission of the data stream,
and a result of BIP-8 check performed by the sending
device; the first figure from the right represents a format
of a single LPI block in actual transmission (light gray
represents a bit position having a bit value 1 in the LPI
block) and impact on a conventional BIP-8 check result
(dark gray in the bottom line represents a position causing
bit reversal in the BIPd); the second figure from the right
represents a format of a single idle block in actual trans-
mission (light gray represents a bit position having a bit
value 1 in the idle block) and impact on a conventional
BIP-8 check result (dark gray in the bottom line repre-
sents a position causing bit reversal in the BIPd).
[0084] As shown in FIG. 7, a check result BIPs of an
original data stream is 10000000. However, an idle block
is added or deleted during transmission due to a need of
clock synchronization, and the receiving device checks
the original data and the idle block, as shown in FIG. 8.
Finally, a check result BIPd obtained by the receiving
device is 11111000; to be specific, reversal of bit values
occurs at the second, third, fourth, and fifth bit positions.
Addition or deletion of an LPI block causes a similar sit-
uation.
[0085] This situation causes accumulation of a quantity
m of error bits in bit error rate BER collection for a link,
and consequently increases the bit error rate. In addition,
currently received data without a bit error is considered
as error data and is discarded entirely, further causing a
waste of bandwidth. Therefore, in this embodiment of this
application, results obtained after reversal of bit values
at predetermined bit positions in the first result and the
second result may be compared, so as to improve a cor-
rectness percentage of bit error detection.
[0086] S306: Determine that there is no bit error, and
do not accumulate a quantity of bit errors.
[0087] S307: Determine that a bit error occurs when
the first to-be-checked bit stream is transmitted, accu-
mulate a quantity of bit errors, and calculate a bit error
rate based on a total quantity of the bit errors accumu-
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lated in a preset time period and a total quantity of re-
ceived bits.
[0088] For example, calculation may be performed
based on the following formula: 

[0089] In the formula, EBR represents a bit error rate
in a preset time period, m represents a quantity of bit
errors occurring in the preset time period, and n repre-
sents a total quantity of received bits in the preset time
period.
[0090] Optionally, the receiving device may further
send a collected value of m or the EBR to the sending
device.
[0091] In this embodiment, a manner of determining a
bit error by the receive end is used. Different processing
procedures may be performed based on different control
blocks. The receive end first determines a specific type
of the control block, and then performs a corresponding
processing procedure. Specifically, for the control block
in the second to-be-checked bit stream, the receive end
first determines the type of the control block. If the control
block is the LF or RF block, a procedure of determining
impact of the LF or RF block on BIP-8 check is performed.
If the control block is the idle or LPI block, a procedure
of determining impact of the corresponding idle or LPI
block on BIP-8 check is performed. If the control block is
another block, the control block is determined as an
invalid block, and marked as a bit error, and bit error rate
BER collection is performed.
[0092] It should be noted that, with continuous devel-
opment of Ethernet technologies, another new control
block may appear. In this case, the method in this em-
bodiment of this application may also be used. The new
control block is not determined as an invalid block, and
instead, a corresponding third result is determined by
determining impact of this type of control block on a BIP
check result, and the third result is compared with the
first result. When the third result is the same as the first
result, it is determined that no bit error occurs. This is not
limited in this embodiment of this application.
[0093] Addition or deletion of a block may cause re-
versal of bit values at some predetermined bit positions,
and further causes a difference between the BIPs and
the BIPd. However, considering a possibility of a plurality
of bit errors that actually occur on a link, an actually gen-
erated bit error may also cause the foregoing result.
Therefore, it may be further determined that the differ-
ence between the BIPs and the BIPd is caused by addi-
tion or deletion of a block, or caused by the actually gen-
erated bit error.
[0094] FIG. 4 is a schematic flowchart of still another
bit error detection method according to an embodiment
of this application. The bit error detection method may
be combined with the methods in the embodiments

shown in FIG. 2, FIG. 3A, and FIG. 3B. When the methods
shown in FIG. 2, FIG. 3A, and FIG. 3B are performed,
the following steps may further be performed, which spe-
cifically include:

S401: Receive a first parity value collected by the
sending device, where the first parity value indicates
a quantity of blocks in the first to-be-checked bit
stream.
S402: Collect a quantity of blocks in the received
second to-be-checked bit stream and generate a
second parity value.
S403: If the first result is the same as the third result
and the first parity value is the same as the second
parity value, determine that a bit error occurs when
the first to-be-checked bit stream is transmitted;

if the first result is different from the third result, the first
result is different from the second result, and the second
result is different from a predetermined result, determine
that a bit error occurs; or
if the first result is the same as the third result, and the
first parity value is different from the second parity value,
determine that no bit error occurs.
[0095] Optionally, when sending the first result to the
receiving device, the sending device may transmit the
parity value Numr indicating the quantity of blocks in the
first to-be-checked bit stream together with the first result.
The first result, that is, the BIPs, may be transmitted in
independent 64B/64B, where one bit may be selected to
transmit the Numr, and a specific position of this bit is
not limited, provided that a 64B/66B block transmitting a
BIP check result includes the Numr. The receiving device
recalculates a BIP-8 value, and needs to check whether
a received Numr is consistent with a collected parity value
Numc indicating a quantity of blocks in the second to-be-
checked bit stream.
[0096] When it is determined, based on comparison
between the BIPd and the BIPs, and comparison be-
tween the BIPd and the third result, that an operation of
adding or deleting a specific type of block is performed,
it may be further determined, based on comparison be-
tween the Numr and the Numc, that the bit error actually
occurs on the link, or that the bit error is indeed caused
by addition or deletion of the block.
[0097] For example, at the receive end, after reversal
of bit values at the second, third, fourth, and fifth bit po-
sitions in the BIPd, the BIPd is consistent with the BIPs,
and it may be first determined that an operation of adding
or deleting an odd quantity of idle/LPI blocks has been
performed during data transmission. Then, this determin-
ing may be further confirmed. To be specific, it is further
determined whether a bit error occurs at the second, third,
fourth, and fifth bit positions during transmission.

(1) If the Numr is consistent with the Numc, that is,
they are both of an odd quantity or an even quantity,
it indicates that addition or deletion of an even quan-
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tity of idle or LPI blocks is not performed or has been
performed (a correct situation) in a transmission
process. To be specific, value inconsistency be-
tween the BIPd and the BIPs is caused by a bit error
actually occurring on the link. Then, bit error collec-
tion is performed, the quantity of bit errors increases
by one, and the quantity of received bits is accumu-
lated to the total quantity of bits.
(2) If the Numr is inconsistent with the Numc, it indi-
cates that an operation of adding or deleting an odd
quantity of idle or LPI blocks has been performed in
a transmission process. To be specific, value incon-
sistency between the BIPd and the BIPs is caused
by addition or deletion of an idle or LPI block. No bit
error occurs on the link. Therefore, bit error collection
is not performed and only the total quantity of re-
ceived bits is accumulated.

[0098] In this manner, it may be more accurately de-
termined, based on considering impact of addition or de-
letion of a block on a BIP check result, whether a plurality
of bit errors are caused by addition or deletion of a block,
or actually occur on the link. This can perform bit error
rate BER collection more accurately, and reflect a link
status more truly.
[0099] FIG. 9 is a schematic diagram of composition
of a bit error detection apparatus according to an embod-
iment of this application. The apparatus may be applied
to an Ethernet port or switch, and may be implemented
by upgrading hardware of a physical layer for an original
switch or network interface card (including applying a
new chip or loading new FPGA code). In this embodi-
ment, the apparatus includes:

a transceiver unit 100, configured to receive a first
result obtained by a sending device by performing
BIP check on a sent first to-be-checked bit stream;
and
a processing unit 200, configured to: perform BIP
check on a received second to-be-checked bit
stream to obtain a second result, where the second
to-be-checked bit stream is a bit stream received by
a receiving device after the first to-be-checked bit
stream is transmitted; detect a type of a control block
in the second to-be-checked bit stream, and deter-
mine a third result based on impact of the type of the
control block on a BIP check result; compare the first
result, the second result, and the third result; and if
the first result is different from the second result, the
first result is different from the third result, and the
second result is different from a predetermined re-
sult, determine that a bit error occurs when the first
to-be-checked bit stream is transmitted.

[0100] Optionally, the processing unit 200 is further
configured to:
if an invalid block or an error block is detected in the
second to-be-checked bit stream, determine that a bit

error occurs when the first to-be-checked bit stream is
transmitted.
[0101] Optionally, the type of the control block includes
a local fault block, a remote fault block, an idle block, and
a low power idle block.
[0102] Optionally, the predetermined result is
00000000 or 01010010 if the processing unit 200 detects
that the type of the control block in the second to-be-
checked bit stream is the local fault block and the second
to-be-checked bit stream is consecutive local fault
blocks.
[0103] Optionally, the predetermined result is
00000000 or 10010010 if the processing unit 200 detects
that the type of the control block in the second to-be-
checked bit stream is the remote fault block and the sec-
ond to-be-checked bit stream is consecutive remote fault
blocks.
[0104] Optionally, that the processing unit 200 deter-
mines a third result based on impact of the type of the
control block on a BIP check result is specifically config-
ured to:
if it is detected that the type of the control block in the
second to-be-checked bit stream is the local fault block
and a quantity of local fault blocks is 1, reverse bit values
at the second, fourth, and seventh bit positions in the
second result to obtain the third result.
[0105] Optionally, that the processing unit 200 deter-
mines a third result based on impact of the type of the
control block on a BIP check result is specifically config-
ured to:
if it is detected that the type of the control block in the
second to-be-checked bit stream is the remote fault block
and a quantity of remote fault blocks is 1, reverse bit
values at the first, fourth, and seventh bit positions in the
second result to obtain the third result.
[0106] Optionally, that the processing unit 200 deter-
mines a third result based on impact of the type of the
control block on a BIP check result is specifically config-
ured to:
if it is detected that the type of the control block in the
second to-be-checked bit stream is the idle block or the
low power idle block, reverse bit values at the second,
third, fourth, and fifth bit positions in the second result to
obtain the third result.
[0107] Optionally, the transceiver unit 200 is further
configured to receive a first parity value collected by the
sending device, where the first parity value indicates a
quantity of blocks in the first to-be-checked bit stream;
and
the processing unit 200 is further configured to: collect a
quantity of blocks in the received second to-be-checked
bit stream and generate a second parity value; and if the
first result is the same as the third result and the first
parity value is the same as the second parity value, de-
termine that a bit error occurs when the first to-be-
checked bit stream is transmitted.
[0108] Optionally, after determining that a bit error oc-
curs when the first to-be-checked bit stream is transmit-
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ted, the processing unit 200 is further configured to:
accumulate a quantity of bit errors occurring in a preset
time period, and calculate a bit error rate based on a total
quantity of bit errors accumulated in the preset time pe-
riod and a total quantity of received bits.
[0109] Optionally, the transceiver unit 100 is further
configured to:
send the total quantity of bit errors or the bit error rate to
the sending device.
[0110] FIG. 10 is a schematic diagram of composition
of another bit error detection apparatus according to an
embodiment of this application. The apparatus may in-
clude a processor 110, a memory 120, and a bus 130.
The processor 110 is connected to the memory 120 by
using the bus 130. The memory 120 is configured to store
an instruction. The processor 110 is configured to exe-
cute the instruction stored in the memory 120, to imple-
ment the steps in the methods corresponding to FIG. 2
to FIG. 4.
[0111] Further, the apparatus may include an input port
140 and an output port 150. The processor 110, the mem-
ory 120, the input port 140, and the output port 150 may
be connected by using the bus 130.
[0112] The processor 110 is configured to execute the
instruction stored in the memory 120, to control the input
port 140 to receive a signal, control the output port 150
to send a signal, and complete the steps performed by
the apparatus in the foregoing methods. The input port
140 and the output port 150 may be a same physical
entity or different physical entities. When the input port
140 and the output port 150 are the same physical entity,
the input port 140 and the output port 150 may be col-
lectively referred to as an input/output port. The memory
120 may be integrated into the processor 110, or may be
separated from the processor 110.
[0113] In an implementation, functions of the input port
140 and the output port 150 may be implemented by us-
ing a transceiver circuit or a dedicated transceiver chip.
The processor 110 may be implemented by using a ded-
icated processing chip, a dedicated processing circuit, a
dedicated processor, or a universal chip.
[0114] In another implementation, the apparatus pro-
vided in this embodiment of this application may be im-
plemented by using a general-purpose computer. To be
specific, program code that is used to implement func-
tions of the processor 110, the input port 140, and the
output port 150 is stored in the memory. A general-pur-
pose processor executes the code in the memory to im-
plement the functions of the processor 110, the input port
140, and the output port 150.
[0115] For concepts, explanations, detailed descrip-
tions, and other steps that are related to the technical
solutions provided in the embodiments of this application
and that are related to the apparatus, refer to the fore-
going methods or descriptions about this content in other
embodiments. Details are not described herein again.
[0116] A person skilled in the art may understand that,
for ease of description, FIG. 10 shows only one memory

and only one processor. Actually, a controller may in-
clude a plurality of processors and a plurality of memo-
ries. The memory may also be referred to as a storage
medium, a storage device, or the like. This is not limited
in this embodiment of this application.
[0117] It should be understood that in the embodiments
of this application, the processor may be a central
processing unit (Central Processing Unit, "CPU" for
short), or the processor may be another general-purpose
processor, a digital signal processor (DSP), an applica-
tion-specific integrated circuit (ASIC), a field programma-
ble gate array (FPGA), or another programmable logic
device, discrete gate or transistor logic device, discrete
hardware component, or the like. The general-purpose
processor may be a microprocessor, or the processor
may be any conventional processor or the like.
[0118] The memory may include a read-only memory
and a random access memory, and provide an instruction
and data to the processor. A part of the memory may
further include a non-volatile random access memory.
[0119] The bus may further include a power bus, a con-
trol bus, a status signal bus, and the like, in addition to a
data bus. However, for clear description, various types
of buses in the figure are marked as the bus.
[0120] In an implementation process, steps in the fore-
going methods can be implemented by using a hardware
integrated logic circuit in the processor, or by using in-
structions in a form of software. The steps of the methods
disclosed with reference to the embodiments of this ap-
plication may be directly performed by a hardware proc-
essor, or may be performed by using a combination of
hardware in the processor and a software module. The
software module may be located in a mature storage me-
dium in the art, such as a random access memory, a flash
memory, a read-only memory, a programmable read-on-
ly memory, an electrically erasable programmable mem-
ory, a register, or the like. The storage medium is located
in the memory, and the processor reads information in
the memory and completes the steps in the foregoing
methods in combination with hardware of the processor.
To avoid repetition, details are not described herein
again.
[0121] Based on the methods provided in the embod-
iments of this application, an embodiment of this appli-
cation further provides a bit error detection system. The
bit error detection system includes the receiving device
and the sending device described above. For specific
composition and functions, refer to related descriptions
in FIG. 1 and FIG. 9. Details are not described herein
again.
[0122] It should be further understood that "first", "sec-
ond", "third", "fourth", and various numerical symbols in
this specification are merely used for differentiation for
ease of description, and are not construed as a limitation
on the scope of the embodiments of this application.
[0123] It should be understood that sequence numbers
of the foregoing processes do not mean execution se-
quences in various embodiments of this application. The
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execution sequences of the processes should be deter-
mined according to functions and internal logic of the
processes, and should not be construed as any limitation
on the implementation processes of the embodiments of
this application.
[0124] A person of ordinary skill in the art may be aware
that, in combination with illustrative logical blocks (illus-
trative logical block) described in the embodiments dis-
closed in this specification and steps (step) may be im-
plemented by electronic hardware or a combination of
computer software and electronic hardware. Whether the
functions are performed by hardware or software de-
pends on particular applications and design constraints
of the technical solutions. A person skilled in the art may
use different methods to implement the described func-
tions for each particular application, but it should not be
considered that the implementation goes beyond the
scope of this application.
[0125] In the several embodiments provided in this ap-
plication, it should be understood that the disclosed sys-
tem, apparatus, and method may be implemented in oth-
er manners. For example, the described apparatus em-
bodiment is merely an example. For example, the unit
division is merely logical function division and may be
other division in actual implementation. For example, a
plurality of units or components may be combined or in-
tegrated into another system, or some features may be
ignored or not performed. In addition, the displayed or
discussed mutual couplings or direct couplings or com-
munication connections may be implemented by using
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or units may
be implemented in electronic, mechanical, or other forms.
[0126] All or some of the foregoing embodiments may
be implemented by using software, hardware, firmware,
or any combination thereof. When software is used to
implement the embodiments, the embodiments may be
implemented completely or partially in a form of a com-
puter program product. The computer program product
includes one or more computer instructions. When the
computer program instructions are loaded and executed
on the computer, the procedure or functions according
to the embodiments of this application are all or partially
generated. The computer may be a general-purpose
computer, a special-purpose computer, a computer net-
work, or other programmable apparatuses. The compu-
ter instructions may be stored in a computer-readable
storage medium or may be transmitted from a computer-
readable storage medium to another computer-readable
storage medium. For example, the computer instructions
may be transmitted from a website, computer, server, or
data center to another website, computer, server, or data
center in a wired (for example, a coaxial cable, an optical
fiber, or a digital subscriber line (DSL)) or wireless (for
example, infrared, radio, or microwave) manner. The
computer-readable storage medium may be any usable
medium accessible by a computer, or a data storage de-
vice, such as a server or a data center, integrating one

or more usable media. The usable medium may be a
magnetic medium (for example, a floppy disk, a hard disk,
or a magnetic tape), an optical medium (for example, a
DVD), a semiconductor medium (for example, a solid-
state drive solid state disk (SSD)), or the like.
[0127] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any var-
iation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in
this application shall fall within the protection scope of
this application. Therefore, the protection scope of this
application shall be subject to the protection scope of the
claims.

Claims

1. A bit error detection method, comprising:

receiving a first result obtained by a sending de-
vice by performing BIP check on a sent first to-
be-checked bit stream;
performing BIP check on a received second to-
be-checked bit stream to obtain a second result,
wherein the second to-be-checked bit stream is
a bit stream received by a receiving device after
the first to-be-checked bit stream is transmitted;
detecting a type of a control block in the second
to-be-checked bit stream, and determining a
third result based on impact of the type of the
control block on a BIP check result;
comparing the first result, the second result, and
the third result; and
if the first result is different from the second re-
sult, the first result is different from the third re-
sult, and the second result is different from a
predetermined result, determining that a bit error
occurs when the first to-be-checked bit stream
is transmitted.

2. The method according to claim 1, further comprising:
if an invalid block or an error block is detected in the
second to-be-checked bit stream, determining that
a bit error occurs when the first to-be-checked bit
stream is transmitted.

3. The method according to claim 1 or 2, wherein the
type of the control block comprises a local fault block,
a remote fault block, an idle block, and a low power
idle block.

4. The method according to claim 3, wherein the pre-
determined result is 00000000 or 01010010 if it is
detected that the type of the control block in the sec-
ond to-be-checked bit stream is the local fault block
and the second to-be-checked bit stream is consec-
utive local fault blocks.
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5. The method according to claim 3, wherein the pre-
determined result is 00000000 or 10010010 if it is
detected that the type of the control block in the sec-
ond to-be-checked bit stream is the remote fault
block and the second to-be-checked bit stream is
consecutive remote fault blocks.

6. The method according to claim 3, wherein the deter-
mining a third result based on impact of the type of
the control block on a BIP check result comprises:
if it is detected that the type of the control block in
the second to-be-checked bit stream is the local fault
block and a quantity of local fault blocks is 1, revers-
ing bit values at the second, fourth, and seventh bit
positions in the second result to obtain the third re-
sult.

7. The method according to claim 3, wherein the deter-
mining a third result based on impact of the type of
the control block on a BIP check result comprises:
if it is detected that the type of the control block in
the second to-be-checked bit stream is the remote
fault block and a quantity of remote fault blocks is 1,
reversing bit values at the first, fourth, and seventh
bit positions in the second result to obtain the third
result.

8. The method according to claim 3, wherein the deter-
mining a third result based on impact of the type of
the control block on a BIP check result comprises:
if it is detected that the type of the control block in
the second to-be-checked bit stream is the idle block
or the low power idle block, reversing bit values at
the second, third, fourth, and fifth bit positions in the
second result to obtain the third result.

9. The method according to any one of claims 1 to 8,
further comprising:

receiving a first parity value collected by the
sending device, wherein the first parity value in-
dicates a quantity of blocks in the first to-be-
checked bit stream;
collecting a quantity of blocks in the received
second to-be-checked bit stream and generat-
ing a second parity value; and
if the first result is the same as the third result
and the first parity value is the same as the sec-
ond parity value, determining that a bit error oc-
curs when the first to-be-checked bit stream is
transmitted.

10. The method according to any one of claims 1 to 9,
after the determining that a bit error occurs when the
first to-be-checked bit stream is transmitted, further
comprising:
accumulating a quantity of bit errors occurring in a
preset time period, and calculating a bit error rate

based on a total quantity of bit errors accumulated
in the preset time period and a total quantity of re-
ceived bits.

11. The method according to any one of claims 1 to 10,
further comprising:
sending the total quantity of bit errors or the bit error
rate to the sending device.

12. A bit error detection apparatus, comprising:

a transceiver unit, configured to receive a first
result obtained by a sending device by perform-
ing BIP check on a sent first to-be-checked bit
stream; and
a processing unit, configured to: perform BIP
check on a received second to-be-checked bit
stream to obtain a second result, wherein the
second to-be-checked bit stream is a bit stream
received by a receiving device after the first to-
be-checked bit stream is transmitted; detect a
type of a control block in the second to-be-
checked bit stream, and determine a third result
based on impact of the type of the control block
on a BIP check result; compare the first result,
the second result, and the third result; and if the
first result is different from the second result, the
first result is different from the third result, and
the second result is different from a predeter-
mined result, determine that a bit error occurs
when the first to-be-checked bit stream is trans-
mitted.

13. The apparatus according to claim 12, wherein the
processing unit is further configured to:
if an invalid block or an error block is detected in the
second to-be-checked bit stream, determine that a
bit error occurs when the first to-be-checked bit
stream is transmitted.

14. The apparatus according to claim 12 or 13, wherein
the type of the control block comprises a local fault
block, a remote fault block, an idle block, and a low
power idle block.

15. The apparatus according to claim 12, wherein the
predetermined result is 00000000 or 01010010 if the
processing unit detects that the type of the control
block in the second to-be-checked bit stream is the
local fault block and the second to-be-checked bit
stream is consecutive local fault blocks.

16. The apparatus according to claim 12, wherein the
predetermined result is 00000000 or 10010010 if the
processing unit detects that the type of the control
block in the second to-be-checked bit stream is the
remote fault block and the second to-be-checked bit
stream is consecutive remote fault blocks.
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17. The apparatus according to claim 12, wherein that
the processing unit determines a third result based
on impact of the type of the control block on a BIP
check result is specifically configured to:
if it is detected that the type of the control block in
the second to-be-checked bit stream is the local fault
block and a quantity of local fault blocks is 1, reverse
bit values at the second, fourth, and seventh bit po-
sitions in the second result to obtain the third result.

18. The apparatus according to claim 12, wherein that
the processing unit determines a third result based
on impact of the type of the control block on a BIP
check result is specifically configured to:
if it is detected that the type of the control block in
the second to-be-checked bit stream is the remote
fault block and a quantity of remote fault blocks is 1,
reverse bit values at the first, fourth, and seventh bit
positions in the second result to obtain the third re-
sult.

19. The apparatus according to claim 12, wherein that
the processing unit determines a third result based
on impact of the type of the control block on a BIP
check result is specifically configured to:
if it is detected that the type of the control block in
the second to-be-checked bit stream is the idle block
or the low power idle block, reverse bit values at the
second, third, fourth, and fifth bit positions in the sec-
ond result to obtain the third result.

20. The apparatus according to any one of claims 12 to
19, wherein
the transceiver unit is further configured to receive
a first parity value collected by the sending device,
wherein the first parity value indicates a quantity of
blocks in the first to-be-checked bit stream; and
the processing unit is further configured to: collect a
quantity of blocks in the received second to-be-
checked bit stream and generate a second parity
value; and if the first result is the same as the third
result and the first parity value is the same as the
second parity value, determine that a bit error occurs
when the first to-be-checked bit stream is transmit-
ted.

21. The apparatus according to any one of claims 12 to
20, wherein after the processing unit determines that
a bit error occurs when the first to-be-checked bit
stream is transmitted, the processing unit is further
configured to:
accumulate a quantity of bit errors occurring in a pre-
set time period, and calculate a bit error rate based
on a total quantity of bit errors accumulated in the
preset time period and a total quantity of received
bits.

22. The apparatus according to any one of claims 12 to

21, wherein the transceiver unit is further configured
to:
send the total quantity of bit errors or the bit error
rate to the sending device.

23. A bit error detection apparatus, comprising:
a processor, a memory, and a bus, wherein the proc-
essor is connected to the memory by using the bus,
the memory is configured to store a set of program
code, and the processor is configured to invoke the
program code stored in the memory, to perform the
steps according to any one of claims 1 to 11.
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