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(54) METHOD AND DEVICE FOR MEASURING TIME DELAY

(57) Embodiments of the present invention provide
a delay measurement method and device. The method
includes: determining a first delay of a first path; obtaining
a first two-way delay of a first two-way path; obtaining a
first one-way delay from a third IGW port to a provid-
er/provider edge device; obtaining a second one-way de-
lay from the provider/provider edge device to a first IGW
port; determining a second delay, where the second de-
lay is obtained by subtracting the first one-way delay and
the second one-way delay from the first two-way delay;
and comparing the first delay with the second delay, so
as to determine a delay relationship between a one-way
delay of a path from an OTT server to a second IGW port
and a one-way delay of a path from the OTT server to
the third IGW port. By means of the foregoing solutions,
a one-way delay relationship between delays from the
OTT server to different IGWs may be effectively deter-
mined, so as to determine a path whose one-way delay
is optimal according to the one-way delay relationship.
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Description

[0001] This application claims priority to Chinese Patent Application No. 201510570449.6, filed with the Chinese Patent
Office on September 9, 2015 and entitled "DELAY MEASUREMENT METHOD AND DEVICE", which is incorporated
herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of the present invention relate to the field of information technologies, and more specifically, to
a delay measurement method and device.

BACKGROUND

[0003] As an entire network is based on the Internet Protocol (English: Internet Protocol, IP for short), operators need
to perform delay measurement on each Internet gateway (Internet Gateway, IGW for short) egress, and select an optimal
path according to a measurement result, so as to provide better services for users.
[0004] In the prior art, delay measurement manners include a one-way measurement and a two-way measurement.
If a one-way measurement is performed on a node A and a node B, a one-way delay from the node A to the node B
may be measured, or a one-way delay from the node B to the node A may be measured. If a two-way service policy is
performed on the node A and the node B, a delay from the node A to the node B then to the node A may be measured,
or a delay from the node B to the node A then to the node B may be measured. The one-way measurement requires
that two measured nodes are clock-synchronized and support a same measurement protocol. However, in actual de-
ployment, over the top (English: Over The Top, OTT for short) servers generally are not managed by operators. Therefore,
an IGW and an OTT server may not support a same measurement protocol. The two-way measurement may determine
a two-way delay from an IGW to an OTT server then to the IGW, but an optimal path cannot be calculated on the basis
of this measurement result. Therefore, how to accurately measure a delay relationship between delays from an OTT
server to different IGWs to determine an optimal path is a problem to be resolved urgently.

SUMMARY

[0005] Embodiments of the present invention provide a delay measurement method and device, so as to effectively
determine a one-way delay relationship between delays from an OTT server to different IGWs, so as to determine a
path whose one-way delay is optimal according to information about the one-way delay relationship.
[0006] According to a first aspect, an embodiment of the present invention provides a delay measurement method,
where the method includes: determining a first delay of a first path, where the first path successively passes through a
first Internet gateway IGW port, an over the top OTT server, and a second IGW port; obtaining a first two-way delay of
a first two-way path, where the first two-way path successively passes through the first IGW port, the OTT server, a third
IGW port, a provider/provider edge device, and the first IGW port, and the second IGW port is different from the third
IGW port; obtaining a first one-way delay from the third IGW port to the provider/provider edge device; obtaining a second
one-way delay from the provider/provider edge device to the first IGW port; determining a second delay, where the
second delay is obtained by subtracting the first one-way delay and the second one-way delay from the first two-way
delay; and comparing the first delay with the second delay, so as to determine a delay relationship between a one-way
delay of a path from the OTT server to the second IGW port and a one-way delay of a path from the OTT server to the
third IGW port.
[0007] With reference to the first aspect, in a first possible implementation manner of the first aspect, the first IGW
port is different from the second IGW port, and the determining a first delay of a first path includes: obtaining a second
two-way delay of a second two-way path, where the second two-way path successively passes through the first IGW
port, the OTT server, the second IGW port, the provider/provider edge device, and the first IGW port; obtaining a third
one-way delay from the second IGW port to the provider/provider edge device; and obtaining a fourth one-way delay
from the provider/provider edge device to the second IGW port, where the first delay D1 is determined by using the
following formula: D1 = M2 - S3 - S4, where M2 represents the second two-way delay, S3 represents the third one-way
delay, and S4 represents the fourth one-way delay.
[0008] With reference to the first aspect, in a second possible implementation manner of the first aspect, the first IGW
port is the same as the second IGW port, and the determining a first delay of a first path includes: obtaining a third two-
way delay of a third two-way path, where the third two-way path successively passes through the first IGW port, the
OTT server, and the first IGW port; and determining that the third two-way delay is the first delay.
[0009] With reference to the first aspect or either of the foregoing possible implementation manners of the first aspect,
in a third possible implementation manner of the first aspect, the method further includes: sending the delay relationship
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to a network policy control device, so that the network policy control device determines a routing path of a data packet
according to the delay relationship.
[0010] According to a second aspect, an embodiment of the present invention provides a delay measurement method,
where the method includes: determining a third delay of a third path, where the third path successively passes through
a second Internet gateway IGW port, an over the top OTT server, and a first IGW port; obtaining a fourth two-way delay
of a fourth two-way path, where the fourth two-way path successively passes through a third IGW port, the OTT server,
the first IGW port, a provider/provider edge device, and the third IGW port, and the third IGW port is different from the
second IGW port; obtaining a fifth one-way delay from the first IGW port to the provider/provider edge device; obtaining
a sixth one-way delay from the provider/provider edge device to the third IGW port; determining a fourth delay, where
the fourth delay is obtained by subtracting the fifth one-way delay and the sixth one-way delay from the fourth two-way
delay; and comparing the third delay with the fourth delay, so as to determine a delay relationship between a one-way
delay of a path from the second IGW port to the OTT server and a one-way delay of a path from the third IGW port to
the OTT server.
[0011] With reference to the second aspect, in a first possible implementation manner of the second aspect, the second
IGW port is different from the first IGW port, and the determining a third delay of a third path includes: obtaining a fifth
two-way delay of a fifth two-way path, where the fifth two-way path successively passes through the second IGW port,
the OTT server, the first IGW port, the provider/provider edge device, and the second IGW port; and obtaining a seventh
one-way delay from the provider/provider edge device to the second IGW port, where the third delay D3 is determined
by using the following formula: D3 = M5 - S7 - S5, where M5 represents the fifth two-way delay, S7 represents the seventh
one-way delay, and S5 represents the fifth one-way delay.
[0012] With reference to the second aspect, in a second possible implementation manner of the second aspect, the
second IGW port is the same as the first IGW port, and the determining a third delay of a third path includes: obtaining
a sixth two-way delay of a sixth two-way path, where the sixth two-way path successively passes through the first IGW
port, the OTT server, and the first IGW port; and determining that the sixth two-way delay is the third delay.
[0013] With reference to the second aspect or either of the foregoing possible implementation manners of the second
aspect, in a third possible implementation manner of the second aspect, the method further includes: sending the delay
relationship to a network policy control device, so that the network policy control device determines a routing path of a
data packet according to the delay relationship.
[0014] According to a third aspect, an embodiment of the present invention provides a delay measurement device,
where the device includes: a determining unit, configured to determine a first delay of a first path, where the first path
successively passes through a first Internet gateway IGW port, an over the top OTT server, and a second IGW port;
and an obtaining unit, configured to obtain a first two-way delay of a first two-way path, where the first two-way path
successively passes through the first IGW port, the OTT server, a third IGW port, a provider/provider edge device, and
the first IGW port, and the second IGW port is different from the third IGW port, where the obtaining unit is further
configured to obtain a first one-way delay from the third IGW port to the provider/provider edge device; the obtaining
unit is further configured to obtain a second one-way delay from the provider/provider edge device to the first IGW port;
and the determining unit is further configured to: determine a second delay, where the second delay is obtained by
subtracting the first one-way delay and the second one-way delay from the first two-way delay; and compare the first
delay with the second delay, so as to determine a delay relationship between a one-way delay of a path from the OTT
server to the second IGW port and a one-way delay of a path from the OTT server to the third IGW port.
[0015] With reference to the third aspect, in a first possible implementation manner of the third aspect, the first IGW
port is different from the second IGW port, and the obtaining unit is further configured to: obtain a second two-way delay
of a second two-way path, where the second two-way path successively passes through the first IGW port, the OTT
server, the second IGW port, the provider/provider edge device, and the first IGW port, obtain a third one-way delay
from the second IGW port to the provider/provider edge device, and obtain a fourth one-way delay from the provider/pro-
vider edge device to the second IGW port; and the determining unit is specifically configured to determine the first delay
D1 by using the following formula: D1 = M2 - S3 - S4, where M2 represents the second two-way delay, S3 represents the
third one-way delay, and S4 represents the fourth one-way delay.
[0016] With reference to the third aspect, in a second possible implementation manner of the third aspect, the first
IGW port is the same as the second IGW port, and the obtaining unit is further configured to obtain a third two-way delay
of a third two-way path, where the third two-way path successively passes through the first IGW port, the OTT server,
and the first IGW port; and the determining unit is specifically configured to determine that the third two-way delay
obtained by the obtaining unit is the first delay.
[0017] With reference to the third aspect or either of the foregoing possible implementation manners of the third aspect,
in a third possible implementation manner of the third aspect, the device further includes a sending unit, configured to
send the delay relationship to a network policy control device, so that the network policy control device determines a
routing path of a data packet according to the delay relationship.
[0018] According to a fourth aspect, an embodiment of the present invention provides a delay measurement device,
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where the device includes: a determining unit, configured to determine a third delay of a third path, where the third path
successively passes through a second Internet gateway IGW port, an over the top OTT server, and a first IGW port;
and an obtaining unit, configured to obtain a fourth two-way delay of a fourth two-way path, where the fourth two-way
path successively passes through a third IGW port, the OTT server, the first IGW port, a provider/provider edge device,
and the third IGW port, and the third IGW port is different from the second IGW port, where the obtaining unit is further
configured to obtain a fifth one-way delay from the first IGW port to the provider/provider edge device; the obtaining unit
is further configured to obtain a sixth one-way delay from the provider/provider edge device to the third IGW port; the
determining unit is further configured to determine a fourth delay, where the fourth delay is obtained by subtracting the
fifth one-way delay and the sixth one-way delay from the fourth two-way delay; and the determining unit is further
configured to compare the third delay with the fourth delay, so as to determine a delay relationship between a one-way
delay of a path from the second IGW port to the OTT server and a one-way delay of a path from the third IGW port to
the OTT server.
[0019] With reference to the fourth aspect, in a first possible implementation manner of the fourth aspect, the second
IGW port is different from the first IGW port, and the obtaining unit is further configured to: obtain a fifth two-way delay
of a fifth two-way path, where the fifth two-way path successively passes through the second IGW port, the OTT server,
the first IGW port, the provider/provider edge device, and the second IGW port, and obtain a seventh one-way delay
from the provider/provider edge device to the second IGW port; and the determining unit is specifically configured to
determine the third delay D3 by using the following formula: D3 = M5 - S7 - S5, where M5 represents the fifth two-way
delay, S7 represents the seventh one-way delay, and S5 represents the fifth one-way delay.
[0020] With reference to the fourth aspect, in a second possible implementation manner of the fourth aspect, the
second IGW port is the same as the first IGW port, and the obtaining unit is further configured to obtain a sixth two-way
delay of a sixth two-way path, where the sixth two-way path successively passes through the first IGW port, the OTT
server, and the first IGW port; and the determining unit is specifically configured to determine that the sixth two-way
delay obtained by the obtaining unit is the third delay.
[0021] With reference to the fourth aspect or either of the foregoing possible implementation manners of the fourth
aspect, in a third possible implementation manner of the fourth aspect, the device further includes a sending unit,
configured to send the delay relationship to a network policy control device, so that the network policy control device
determines a routing path of a data packet according to the delay relationship.
[0022] By means of the foregoing technical solutions, a one-way delay relationship between delays from an OTT
server to different IGWs may be effectively determined, so as to determine a path whose one-way delay is optimal
according to information about the one-way delay relationship.

BRIEF DESCRIPTION OF DRAWINGS

[0023] To describe the technical solutions in the embodiments of the present invention more clearly, the following
briefly describes the accompanying drawings required for describing the embodiments of the present invention. Appar-
ently, the accompanying drawings in the following description show merely some embodiments of the present invention,
and a person of ordinary skill in the art may still derive other drawings from these accompanying drawings without creative
efforts.

FIG. 1 is a schematic flowchart of a delay measurement method according to an embodiment of the present invention;
FIG. 2 is a schematic flowchart of another delay measurement method according to an embodiment of the present
invention;
FIG. 3 is a schematic diagram of an all-IP network system;
FIG. 4 is a structural block diagram of a delay measurement device according to an embodiment of the present
invention; and
FIG. 5 is a structural block diagram of another delay measurement device according to an embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

[0024] The following clearly and completely describes the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings in the embodiments of the present invention. Apparently, the
described embodiments are merely some but not all of the embodiments of the present invention. All other embodiments
obtained by a person of ordinary skill in the art based on the embodiments of the present invention without creative
efforts shall fall within the protection scope of the present invention.
[0025] FIG. 3 is a schematic diagram of an all-IP network system 300. The system 300 shown in FIG. 3 includes an
OTT server 301, an IGW 310, an IGW 320, an IGW 330, a provider/provider edge device 340, a performance analysis
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device 360, a network policy control device 350, and a smart network controller (English: Smart Network Controller,
SNC) 370. The IGW 310 has an interface 311 and an interface 312, the IGW 320 has an interface 313, and the IGW
330 has an interface 314.
[0026] A first path may be a path successively passing through the interface 311, the OTT server 301, and the interface
312. A first two-way path may be a path successively passing through the interface 311, the OTT server 301, the interface
313, the provider/provider edge device 340, and the interface 311. A second two-way path may be a path successively
passing through the interface 311, the OTT server 301, the interface 312, the provider/provider edge device 340, and
the interface 311. A third two-way path may be a path successively passing through the interface 311, the OTT server
301, and the interface 311. A third path may be a path successively passing through the interface 312, the OTT server
301, and the interface 311. A fourth two-way path may be a path successively passing through the interface 313, the
OTT server 301, the interface 311, the provider/provider edge device 340, and the interface 313. A fifth two-way path
may be a path successively passing through the interface 312, the OTT server 301, the interface 311, the provider/provider
edge device 340, and the interface 312.
[0027] According to the foregoing example, a person skilled in the art may understand that the first path, the first two-
way path, and the like above are only intended to help a person skilled in the art better understand examples of the
technical solutions provided in the present invention, but not intended to limit the present invention. A person skilled in
the art may further obtain paths such as other first path and first two-way path that are different from those in the foregoing
example on the basis of the foregoing example.
[0028] FIG. 1 is a schematic flowchart of a delay measurement method according to an embodiment of the present
invention.

101: Determine a first delay of a first path, where the first path successively passes through a first IGW port, an
OTT server, and a second IGW port.
102: Obtain a first two-way delay of a first two-way path, where the first two-way path successively passes through
the first IGW port, the OTT server, a third IGW port, a provider/provider edge (English: Provider/Provider Edge,
P/PE for short) device, and the first IGW port, and the second IGW port is different from the third IGW port.
103: Obtain a first one-way delay from the third IGW port to the provider/provider edge device.
104: Obtain a second one-way delay from the provider/provider edge device to the first IGW port.
105: Determine a second delay, where the second delay is obtained by subtracting the first one-way delay and the
second one-way delay from the first two-way delay.
106: Compare the first delay with the second delay, so as to determine a delay relationship between a one-way
delay of a path from the OTT server to the second IGW port and a one-way delay of a path from the OTT server to
the third IGW port.

[0029] According to the method shown in FIG. 1, a performance analysis device may effectively determine information
about a delay relationship between delays from an OTT server to different IGWs. A network policy control device may
determine a path whose one-way delay is optimal according to the information about the delay relationship obtained by
the performance analysis device.
[0030] Optionally, in an embodiment, the first IGW port is different from the second IGW port, and the determining a
first delay of a first path includes: obtaining a second two-way delay of a second two-way path, where the second two-
way path successively passes through the first IGW port, the OTT server, the second IGW port, the provider/provider
edge device, and the first IGW port; obtaining a third one-way delay from the second IGW port to the provider/provider
edge device; and obtaining a fourth one-way delay from the provider/provider edge device to the second IGW port,
where the first delay D1 is determined by using the following formula: 

where M2 represents the second two-way delay, S3 represents the third one-way delay, and S4 represents the fourth
one-way delay.
[0031] Optionally, in another embodiment, the first IGW port is the same as the second IGW port, and the determining
a first delay of a first path includes: obtaining a third two-way delay of a third two-way path, where the third two-way path
successively passes through the first IGW port, the OTT server, and the first IGW port; and determining that the third
two-way delay is the first delay.
[0032] Further, the method may further include: sending the delay relationship to a network policy control device, so
that the network policy control device determines a routing path of a data packet according to the delay relationship.
[0033] FIG. 2 is a schematic flowchart of another delay measurement method according to an embodiment of the
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present invention.

201: Determine a third delay of a third path, where the third path successively passes through a second IGW port,
an OTT server, and a first IGW port.
202: Obtain a fourth two-way delay of a fourth two-way path, where the fourth two-way path successively passes
through a third IGW port, the OTT server, the first IGW port, a P/PE device, and the third IGW port, and the third
IGW port is different from the second IGW port.
203: Obtain a fifth one-way delay from the first IGW port to the provider/provider edge device.
204: Obtain a sixth one-way delay from the provider/provider edge device to the third IGW port.
205: Determine a fourth delay, where the fourth delay is obtained by subtracting the fifth one-way delay and the
sixth one-way delay from the fourth two-way delay.
206: Compare the third delay with the fourth delay, so as to determine a delay relationship between a one-way delay
of a path from the second IGW port to the OTT server and a one-way delay of a path from the third IGW port to the
OTT server.

[0034] According to the method shown in FIG. 2, a performance analysis device may effectively determine information
about a delay relationship between delays from different IGWs to a same OTT server. A network policy control device
may determine a path whose one-way delay is optimal according to the information about the delay relationship obtained
by the performance analysis device.
[0035] Optionally, in an embodiment, the second IGW port is different from the first IGW port, and the determining a
third delay of a third path includes: obtaining a fifth two-way delay of a fifth two-way path, where the fifth two-way path
successively passes through the second IGW port, the OTT server, the first IGW port, the provider/provider edge device,
and the second IGW port; and obtaining a seventh one-way delay from the provider/provider edge device to the second
IGW port, where the third delay D3 is determined by using the following formula: 

where M5 represents the fifth two-way delay, S7 represents the seventh one-way delay, and S5 represents the fifth one-
way delay.
[0036] Optionally, in another embodiment, the second IGW port is the same as the first IGW port, and the determining
a third delay of a third path includes: obtaining a sixth two-way delay of a sixth two-way path, where the sixth two-way
path successively passes through the first IGW port, the OTT server, and the first IGW port; and determining that the
sixth two-way delay is the third delay.
[0037] Further, the method may further include: sending the delay relationship to a network policy control device, so
that the network policy control device determines a routing path of a data packet according to the delay relationship.
[0038] A starting position and an ending position of each two-way path mentioned in this embodiment of the present
invention are the same. A two-way delay indicates a delay of a measured packet passing through the entire two-way path.
[0039] A one-way path mentioned in this embodiment of the present invention is from a starting position to an ending
position, and the starting position is different from the ending position. In addition, the one-way path does not pass
through other network elements or nodes except for the starting position and the ending position. The one-way delay
refers to a delay of a one-way path. It may be understood that the "other network elements or nodes" mentioned herein
refer to network elements or nodes that are involved in this specification of the present invention, including: the OTT
server, the IGWs, and the IGW interfaces.
[0040] If it is not clear whether a starting position and an ending position of a path are the same, the path in this
embodiment of the present invention is directly referred to as "path", for example, the first path, and the third path. A
delay of a corresponding path is directly referred to as "delay". For example, a delay of the first path is the first delay,
and a delay of the third path is the third delay.
[0041] To help a person skilled in the art better understand the present invention, the following describes the present
invention with reference to a specific embodiment. It should be understood that this specific embodiment is only intended
to help understand the technical solutions of the present invention, but not intended to limit the technical solutions of the
present invention.
[0042] FIG. 3 is a schematic diagram of an all-IP network system. The system 300 shown in FIG. 3 includes an OTT
server 301, an IGW 310, an IGW 320, an IGW 330, a P/PE device 340, a performance analysis device 360, a network
policy control device 350, and a smart network controller (English: Smart Network Controller, SNC) 370, where the IGW
310 has an interface 311 and an interface 312, the IGW 320 has an interface 313, and the IGW 330 has an interface 314.
[0043] The performance analysis device 360 may determine a delay relationship, that needs to be required, between
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one-way delays from the OTT server 301 to IGW interfaces. In this case, the performance analysis device 360 needs
to obtain a delay of a particular two-way path, so as to determine the delay relationship between the one-way delays
from the OTT server 301 to the IGW interfaces according to the delay of the particular two-way path. Specifically, to
obtain the delay relationship between the one-way delays from the OTT server 301 to the IGW interfaces, a departure
interface of a measured packet may be fixed and the measured packet may be returned from different interfaces. For
example, the performance analysis device 360 may need two-way delays of four two-way paths shown in Table 1.

[0044] Optionally, in an embodiment, the performance analysis device 360 may send, by using a request message,
paths whose delays needing to be obtained to the network policy control device 350. The network policy control device
350 may determine a corresponding route according to the request message, and send routing information to a smart
measurement device located on each IGW interface by using the SNC 370. The smart measurement device on each
IGW interface may determine a two-way delay of a corresponding path according to the routing information. Specifically,
protocols that are supported by a device managed by an operator and an OTT server may be not the same. Therefore,
a two-way delay measurement may be implemented by using the smart measurement device located on the IGW
interface. The smart measurement device (for example, a Huawei atom router) may determine the two-way delays of
the four paths shown in Table 1 by using a particular measurement technology (for example, network quality analysis
(English: Network Quality Analysis, NQA for short) and Internet Protocol flow performance measurement (English:
Internet Protocol Flow Performance Measurement, IP FPM for short)).
[0045] Specifically, if the routing information of the paths shown in Table 1 is obtained, the smart measurement device
on the IGW port may determine a time point at which the measured packet is sent and a time point at which the packet
is received, and determine a delay of a two-way path according to the time point at which the packet is sent and the
time point at which the packet is received. For example, the smart measurement device located on the interface 311
may control the measured packet to be sent from the interface 311 and returned to the interface 311 along a path 1,
determine a departure time point and a returning time point of the measured packet, and determine a delay Q1 of a two-
way path of the path 1 according to the departure time point and the returning time point of the measured packet. In the
same way, the smart measurement device located on the interface 311 may further control the measured packet to be
sent from the interface 311 and returned to the interface 311 along a path 2, determine a departure time point and a
returning time point of the measured packet, and determine a delay Q2 of a two-way path of the path 2 according to the
departure time point and the returning time point of the measured packet. Similarly, the smart measurement device
located on the interface 311 may further determine delays of two-way paths of data 3 and a path 4.
[0046] After determining a two-way path, a smart measurement device located on an interface may send the two-way
measured path to an SNC-A (English: Smart Network Controller-A) and the SNC-A may be located on the P/PE device
340. The SNC-A may be further configured to manage the smart measurement device. The performance analysis device
360 may obtain a corresponding two-way measured path from the SNC-A located on the P/PE device 340.
[0047] The performance analysis device 360 may further obtain a one-way delay between an IGW and the P/PE
device. The P/PE device and the IGW may not support the same measurement manner. Therefore, the performance
analysis device 360 possibly cannot directly determine the one-way delay between the P/PE device and the IGW.
However, a smart measurement device (for example, a Huawei atom router) may determine the one-way delay between
the P/PE device and the IGW by using a particular measurement technology (for example, NQA and IP FPM). Therefore,
the network measurement control device 360 may obtain a one-way delay from each IGW to the P/PE device by using
the smart measurement device located on each IGW. Similar to the two-way delay, after obtaining a one-way delay from
the IGW to the P/PE device, the smart measurement device on the IGW may send the one-way delay to the SNC-A,
and the performance analysis device 360 may obtain the one-way delay from the IGW to the P/PE device from the SNC-
A. Table 2 is a one-way delay from each IGW to the P/PE device.

Table 1

Sequence number Path Delay

1 interface 311 -> OTT server 301 -> interface 311 Q1

2
interface 311 -> OTT server 301 -> interface 312 -> IGW 310 -> P/PE device 340 -> 

IGW 310 -> interface 311
Q2

3
interface 311 -> OTT server 301 -> interface 313 -> IGW 320 -> P/PE device 340 -> 

IGW 310 -> interface 311
Q3

4
interface 311 -> OTT server 301 -> interface 314 -> IGW 330 -> P/PE device 340 -> 

IGW 310 -> interface 311
Q4
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[0048] After obtaining the two-way delay and the one-way delay, the network measurement control device 360 may
determine a delay relationship according to the two-way delay and the one-way delay.
[0049] Specifically, in an embodiment, a two-way path 2, that is, the interface 311 -> the OTT server 301 -> the interface
312 -> the IGW 310 -> the P/PE device 340 -> the IGW 310 -> the interface 311, may be considered as a superposition
of a one-way path from the interface 311 to the OTT server 301, a one-way path from the OTT server 301 to the interface
312, a one-way path from the interface 312 to the IGW 310, a one-way path from the IGW 310 to the P/PE device 340,
a one-way path from the P/PE device 340 to the IGW 310, and a one-way path from the IGW 310 to the interface 311.
Therefore, a two-way delay Q2 of the two-way path 2 is also a sum of a one-way delay of the one-way path from the
interface 311 to the OTT server 301, a one-way delay of the one-way path from the OTT server 301 to the interface 312,
a one-way delay of the one-way path from the interface 312 to the IGW 310, a one-way delay of the one-way path from
the IGW 310 to the P/PE device 340, a one-way delay of the one-way path from the P/PE device 340 to the IGW 310,
and a one-way delay of the one-way path from the IGW 310 to the interface 311. In the same way, a two-way path 1,
that is, the interface 311 -> the OTT server 301 -> the interface 311, may be considered as a superposition of a one-
way path from the interface 311 to the OTT server and a one-way path from the OTT server to the interface 311. Therefore,
a two-way delay Q1 of the two-way path 1 is also a sum of a one-way delay of the one-way path from the interface 311
to the OTT server and a one-way delay of the one-way path from OTT server to the interface 311. Therefore, a difference
between the delays of the two-way path 1 and the two-way path 2 may be obtained by comparing the delays of the two-
way path 1 and the two-way path 2. In addition, a delay between the IGW and the interface may be ignored. For example,
because the interface 312 is an interface of the IGW 310, a delay of the interface 312 -> the IGW 310 -> the P/PE device
340 may be considered as a one-way delay between the IGW 310 and the P/PE device 340 or a one-way delay from
the interface 312 to the P/PE device. Similarly, a delay of the P/PE device 340 -> the IGW 310 -> the interface 311 may
be considered as a one-way delay from the P/PE device 340 to the IGW 310 or a one-way delay from the P/PE device
340 to the interface 311.
[0050] Similar to the one-way delay, for ease of description, Qa,b represents a one-way delay between a and b, and
Qb,a represents a one-way delay between b and a. For example, Q311,301 represents a one-way delay from the interface
311 to the OTT server 301, and Q340,310 represents a one-way delay from the P/PE device 340 to the IGW 310. In this
case, Q1 and Q2 may be respectively represented by using the following formulas: 

and 

[0051] The delays of Table 1 and Table 2 may be both measured. Therefore, a delay of the interface 311 -> the OTT
server 301 -> the interface 312 may be obtained according to the formula 3.2 and the one-way delays in Table 2, which
may be specifically represented by using the following formula: 

where Qa,b,c represents a delay from a to b to c, that is, Q311,301,312 represents a delay of the interface 311 -> the OTT

Table 2

Sequence number Path Delay

1 IGW 310 -> P/PE device 340 Q310,340

2 P/PE device 340 -> IGW 310 Q340,310

3 IGW 320 -> P/PE device 340 Q320,340

4 P/PE device 340 -> IGW 320 Q340,320

5 IGW 330 -> P/PE device 340 Q330,340

6 P/PE device 340 -> IGW 330 Q340,330
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server 301 -> the interface 312.
[0052] According to the formula 3.1 and the formula 3.3, a difference between the delays of the two-way path 1 and
the interface 311 -> the OTT server 301 -> the interface 312 may be determined, and is specifically represented by using
the following formula: 

[0053] The difference between the one-way delay from the OTT server 301 to the interface 311 and the one-way delay
from the OTT server 301 to the interface312 is determined by using the formula 3.4. It may be determined whether the
one-way delay from the OTT server 301 to the interface 311 is better or the one-way delay from the OTT server 301 to
the interface 312 is better according to whether the difference is positive or negative. In other words, a delay relationship
between the one-way delays from the OTT server 301 to the interface 311 and the interface 312 respectively may be
determined according to the foregoing process.
[0054] It can be understood that the formula 3.4 is only an embodiment for determining the delay relationship between
the one-way delay from the OTT server 301 to the interface 311 and the one-way delay from the OTT server 301 to the
interface 312. A person skilled in the art may further determine the delay relationship between the one-way delay from
the OTT server 301 to the interface 311 and the one-way delay from the OTT server 301 to the interface 312 by comparing
Q1 with Q311,301,312 in another manner. For example, the delay relationship between the one-way delay from the OTT
server 301 to the interface 311 and the one-way delay from the OTT server 301 to the interface 312 may be determined
by directly comparing Q1 with Q311,301,312 according to the formula 3.1 and the formula 3.3. For another example, the
delay relationship between the one-way delay from the OTT server 301 to the interface 311 and the one-way delay from
the OTT server 301 to the interface 312 may be determined by using a ratio of Q1 to Q311,301,312.
[0055] In the same way, a delay relationship between one-way delays from the OTT server 301 to interfaces may be
determined. Similarly, a delay relationship between one-way delays from the interfaces to the OTT server 301 may be
determined by fixing a returning interface of a measured packet.
[0056] Similarly, the network policy control device 350 may further determine another interface as a fixing interface
from which the measured packet departs, so as to determine the delay relationship between the one-way delays from
the interfaces to the OTT server 301. Specific situations are similar to those in Table 1, and details are unnecessarily
described herein.
[0057] Similarly, to determine a delay relationship between one-way delays from different IGW interfaces to the OTT
server 301, the measured packet may be controlled to depart from different IGW interfaces and to be returned from a
same IGW interface. Specific paths and delays obtained according to the paths are shown in Table 3.

[0058] The performance analysis device 360 may determine the delay relationship between the one-way delays from
the interfaces of the IGW to the OTT server according to the one-way delays in Table 2 and the two-way delays in Table 3.
[0059] Similarly, the network policy control device 350 may further determine another interface as a fixing interface to
which the measured packet is returned, so as to determine the delay relationship between the one-way delays from the
interfaces of the IGW to the OTT server. Specific situations are similar to those in Table 3, and details are unnecessarily
described herein.
[0060] After obtaining the delay relationship between the one-way delays from the OTT server to the ports and the
delay relationship between the ports to the OTT server, the performance analysis device 360 may send the delay
relationships to the network policy control device 350. The network policy control device 350 may adjust, according to

Table 3

Sequence number Path Delay

5 interface 311 -> OTT server 301 -> interface 311 Q5

6
interface 312 -> OTT server 301 -> interface 311 -> IGW 310 -> P/PE device 340 -> 

IGW 310 -> interface 312
Q6

7
interface 313 -> OTT server 301 -> interface 311 -> IGW 310 -> P/PE device 340 -> 

IGW 320 -> interface 313
Q7

8
interface 314 -> OTT server 301 -> interface 311 -> IGW 310 -> P/PE device 340 -> 

IGW 330 -> interface 314
Q8
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the delay relationships, services using different paths. For example, a route of the packet may be adjusted, and a service
using a poorer path may be adjusted to a better path. For another example, a service that is used with a relatively high
frequency may be adjusted to a relatively good path by adjusting a route of the packet according to a usage situation of
the service.
[0061] It can be understood that the delay relationship between the one-way delays from the OTT server to the ports
and the delay relationship from the ports to the OTT server that are obtained by the performance analysis device 360
may be expressed in form of delay ranks. The performance analysis device 360 may send the delay ranks to the network
policy control device 350. The delay relationship between the one-way delays from the OTT server to the ports and the
delay relationship from the ports to the OTT server that are obtained by the performance analysis device 360 may be
further expressed in form of outputting a poorer path or a better path after comparing delays of two one-way paths to
obtain a difference. Certainly, the delay relationship between the one-way delays from the OTT server to the ports and
the delay relationship from the ports to the OTT server may be further expressed in another form, as long as the network
policy control device 350 may determine delays or delay ranks of any two of multiple one-way paths according to this
type of delay relationships.
[0062] FIG. 4 is a structural block diagram of a delay measurement device according to an embodiment of the present
invention. As shown in FIG. 4, the device 400 includes a determining unit 401 and an obtaining unit 402.
[0063] The determining unit 401 is configured to determine a first delay of a first path, where the first path successively
passes through a first Internet gateway IGW port, an over the top OTT server, and a second IGW port.
[0064] The obtaining unit 402 is configured to obtain a first two-way delay of a first two-way path, where the first two-
way path successively passes through the first IGW port, the OTT server, a third IGW port, a provider/provider edge
device, and the first IGW port, and the second IGW port is different from the third IGW port.
[0065] The obtaining unit 402 is further configured to obtain a first one-way delay from the third IGW port to the
provider/provider edge device.
[0066] The obtaining unit 402 is further configured to obtain a second one-way delay from the provider/provider edge
device to the first IGW port.
[0067] The determining unit 401 is further configured to determine a second delay, where the second delay is obtained
by subtracting the first one-way delay and the second one-way delay from the first two-way delay.
[0068] The determining unit 401 is further configured to compare the first delay with the second delay, so as to determine
a delay relationship between a one-way delay of a path from the OTT server to the second IGW port and a one-way
delay of a path from the OTT server to the third IGW port.
[0069] The device 400 shown in FIG. 4 may effectively determine information about a delay relationship between
delays from the OTT to different IGWs. A network policy control device may determine a path whose one-way delay is
optimal according to the information about the delay relationship obtained by the device 400 shown in FIG. 4.
[0070] Optionally, in an embodiment, the first IGW port is different from the second IGW port. In this case, the obtaining
unit 401 is further configured to: obtain a second two-way delay of a second two-way path, where the second two-way
path successively passes through the first IGW port, the OTT server, the second IGW port, the provider/provider edge
device, and the first IGW port, obtain a third one-way delay from the second IGW port to the provider/provider edge
device, and obtain a fourth one-way delay from the provider/provider edge device to the second IGW port; and the
determining unit 401 is specifically configured to determine the first delay D1 by using the following formula: 

where M2 represents the second two-way delay, S3 represents the third one-way delay, and S4 represents the fourth
one-way delay.
[0071] Optionally, in another embodiment, the first IGW port is the same as the second IGW port. In this case, the
obtaining unit 402 is further configured to obtain a third two-way delay of a third two-way path, where the third two-way
path successively passes through the first IGW port, the OTT server, and the first IGW port. The determining unit 401
is specifically configured to determine that the third two-way delay obtained by the obtaining unit is the first delay.
[0072] Further, the device 400 may further include a sending unit 403, configured to send the delay relationship to a
network policy control device, so that the network policy control device determines a routing path of a data packet
according to the delay relationship.
[0073] FIG. 5 is a structural block diagram of another delay measurement device according to an embodiment of the
present invention. As shown in FIG. 5, the device 500 includes a determining unit 501 and an obtaining unit 502.
[0074] The determining unit 501 is configured to determine a third delay of a third path, where the third path successively
passes through a second Internet gateway IGW port, an over the top OTT server, and a first IGW port.
[0075] The obtaining unit 502 is configured to obtain a fourth two-way delay of a fourth two-way path, where the fourth
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two-way path successively passes through a third IGW port, the OTT server, the first IGW port, a provider/provider edge
device, and the third IGW port, and the third IGW port is different from the second IGW port.
[0076] The obtaining unit 502 is further configured to obtain a fifth one-way delay from the first IGW port to the
provider/provider edge device.
[0077] The obtaining unit 502 is further configured to obtain a sixth one-way delay from the provider/provider edge
device to the third IGW port.
[0078] The determining unit 501 is further configured to determine a fourth delay, where the fourth delay is obtained
by subtracting the fifth one-way delay and the sixth one-way delay from the fourth two-way delay.
[0079] The determining unit 501 is further configured to compare the third delay with the fourth delay, so as to determine
a delay relationship between a one-way delay of a path from the second IGW port to the OTT server and a one-way
delay of a path from the third IGW port to the OTT server.
[0080] The device 500 shown in FIG. 5 may effectively determine information about a delay relationship between
delays from the OTT server to different IGWs. A network policy control device may determine a path whose one-way
delay is optimal according to the information about the delay relationship obtained by the device 500 shown in FIG. 5.
[0081] Optionally, in an embodiment, the second IGW port is different from the first IGW port. In this case, the obtaining
unit 502 is further configured to: obtain a fifth two-way delay of a fifth two-way path, where the fifth two-way path
successively passes through the second IGW port, the OTT server, the first IGW port, the provider/provider edge device,
and the second IGW port, and obtain a seventh one-way delay from the provider/provider edge device to the second
IGW port. The determining unit 501 is specifically configured to determine the third delay D3 by using the following formula: 

where M5 represents the fifth two-way delay, S7 represents the seventh one-way delay, and S5 represents the fifth one-
way delay.
[0082] Optionally, in another embodiment, the second IGW port is the same as the first IGW port. In this case, the
obtaining unit 502 is further configured to obtain a sixth two-way delay of a sixth two-way path, where the sixth two-way
path successively passes through the first IGW port, the OTT server, and the first IGW port. The determining unit 501
is specifically configured to determine that the sixth two-way delay obtained by the obtaining unit is the third delay.
[0083] Further, the device 500 may further include a sending unit 503, configured to send the delay relationship to a
network policy control device, so that the network policy control device determines a routing path of a data packet
according to the delay relationship.
[0084] A person skilled in the art may understand that in actual deployment, the device 400 shown in FIG. 4 and the
device 500 shown in FIG. 5 may be a same device. The device may be the performance analysis device 360 in the
embodiment shown in FIG. 3. In addition, a person skilled in the art may understand that the methods disclosed in the
foregoing embodiments of the present invention may be applied to a processor of the performance analysis device 360,
or implemented by the processor of the performance analysis device 360. The processor of the performance analysis
device 360 may be an integrated circuit chip having a signal processing capability. In an implementation process, each
step of the foregoing methods may be completed by using an integrated logic circuit of hardware in the processor of the
performance analysis device 360 or an instruction in a software form. The foregoing processor of the performance
analysis device 360 may be a general purpose processor, a digital signal processor (Digital Signal Processor, DSP), an
application specific integrated circuit (Application Specific Integrated Circuit, ASIC), a field programmable gate array
(Field Programmable Gate Array, FPGA), or another programmable logic device, discrete gate or transistor logic device,
or discrete hardware component. The processor may implement or execute methods, steps and logical block diagrams
disclosed in the embodiments of the present invention. The general purpose processor may be a microprocessor or the
processor may be any conventional processor or the like. Steps of the methods disclosed with reference to the embod-
iments of the present invention may be directly executed and completed by means of a hardware decoding processor,
or may be executed and completed by using a combination of hardware and software modules in the decoding processor.
The software module may be located in a storage medium that is mature in the art such as a random access memory
(Random Access Memory, RAM), a flash memory, a read-only memory (Read-Only Memory, ROM), a programmable
read-only memory or an electrically erasable programmable memory, or a register. The storage medium is located in a
memory of the performance analysis device 360, and the processor reads an instruction in the memory and completes
the steps of the foregoing methods in combination with hardware of the processor. Data communication between the
performance analysis device 360 and another device (for example, a network policy control device) may be implemented
by using a transceiver circuit. In addition, components in the performance analysis device 360 may be coupled together
by using a bus system, where the bus system further includes a power bus, a control bus, and a status signal bus in
addition to a data bus.
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[0085] A person of ordinary skill in the art may be aware that, in combination with the examples described in the
embodiments disclosed in this specification, units and algorithm steps may be implemented by electronic hardware or
a combination of computer software and electronic hardware. Whether the functions are performed by hardware or
software depends on particular applications and design constraint conditions of the technical solutions. A person skilled
in the art may use different methods to implement the described functions for each particular application, but it should
not be considered that the implementation goes beyond the scope of the present invention.
[0086] It may be clearly understood by a person skilled in the art that, for the purpose of convenient and brief description,
for a detailed working process of the foregoing system, apparatus, and unit, reference may be made to a corresponding
process in the foregoing method embodiments, and details are not described herein again.
[0087] In the several embodiments provided in the present application, it should be understood that the disclosed
system, apparatus, and method may be implemented in other manners. For example, the described apparatus embod-
iment is merely exemplary. 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 integrated into another
system, or some features may be ignored or not performed. In addition, the displayed or discussed mutual couplings or
direct couplings or communication connections may be implemented by using some interfaces. The indirect couplings
or communication connections between the apparatuses or units may be implemented in electronic, mechanical, or
other forms.
[0088] The units described as separate parts may or may not be physically separate, and parts displayed as units
may or may not be physical units, may be located in one position, or may be distributed on a plurality of network units.
Some or all of the units may be selected according to actual needs to achieve the objectives of the solutions of the
embodiments.
[0089] In addition, functional units in the embodiments of the present invention may be integrated into one processing
unit, or each of the units may exist alone physically, or two or more units are integrated into one unit.
[0090] When the functions are implemented in the form of a software functional unit and sold or used as an independent
product, the functions may be stored in a computer-readable storage medium. Based on such an understanding, the
technical solutions of the present invention essentially, or the part contributing to the prior art, or a part of the technical
solutions may be implemented in a form of a software product. The software product is stored in a storage medium and
includes several instructions for instructing a computer device (which may be a personal computer, a server, or a network
device) or a processor to perform all or a part of the steps of the methods described in the embodiments of the present
invention. The foregoing storage medium includes: any medium that can store program code such as a USB flash drive,
a removable hard disk, a read-only memory (ROM, Read-Only Memory), a random access memory (RAM, Random
Access Memory), a magnetic disk, or an optical disc.
[0091] The foregoing descriptions are merely specific embodiments of the present invention, but are not intended to
limit the protection scope of the present invention. Any variation or replacement readily figured out by a person skilled
in the art within the technical scope disclosed in the present invention shall fall within the protection scope of the present
invention. Therefore, the protection scope of the present invention shall be subject to the protection scope of the claims.

Claims

1. A delay measurement method, wherein the method comprises:

determining a first delay of a first path, wherein the first path successively passes through a first Internet gateway
IGW port, an over the top OTT server, and a second IGW port;
obtaining a first two-way delay of a first two-way path, wherein the first two-way path successively passes
through the first IGW port, the OTT server, a third IGW port, a provider/provider edge device, and the first IGW
port, and the second IGW port is different from the third IGW port;
obtaining a first one-way delay from the third IGW port to the provider/provider edge device;
obtaining a second one-way delay from the provider/provider edge device to the first IGW port;
determining a second delay, wherein the second delay is obtained by subtracting the first one-way delay and
the second one-way delay from the first two-way delay; and
comparing the first delay with the second delay, so as to determine a delay relationship between a one-way
delay of a path from the OTT server to the second IGW port and a one-way delay of a path from the OTT server
to the third IGW port.

2. The method according to claim 1, wherein the first IGW port is different from the second IGW port, and the determining
a first delay of a first path comprises:
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obtaining a second two-way delay of a second two-way path, wherein the second two-way path successively
passes through the first IGW port, the OTT server, the second IGW port, the provider/provider edge device,
and the first IGW port;
obtaining a third one-way delay from the second IGW port to the provider/provider edge device; and
obtaining a fourth one-way delay from the provider/provider edge device to the second IGW port, wherein
the first delay D1 is determined by using the following formula: 

wherein M2 represents the second two-way delay, S3 represents the third one-way delay, and S4 represents
the fourth one-way delay.

3. The method according to claim 1, wherein the first IGW port is the same as the second IGW port, and the determining
a first delay of a first path comprises:

obtaining a third two-way delay of a third two-way path, wherein the third two-way path successively passes
through the first IGW port, the OTT server, and the first IGW port; and
determining that the third two-way delay is the first delay.

4. The method according to any one of claims 1 to 3, wherein the method further comprises:
sending the delay relationship to a network policy control device, so that the network policy control device determines
a routing path of a data packet according to the delay relationship.

5. A delay measurement method, wherein the method comprises:

determining a third delay of a third path, wherein the third path successively passes through a second Internet
gateway IGW port, an over the top OTT server, and a first IGW port;
obtaining a fourth two-way delay of a fourth two-way path, wherein the fourth two-way path successively passes
through a third IGW port, the OTT server, the first IGW port, a provider/provider edge device, and the third IGW
port, and the third IGW port is different from the second IGW port;
obtaining a fifth one-way delay from the first IGW port to the provider/provider edge device;
obtaining a sixth one-way delay from the provider/provider edge device to the third IGW port;
determining a fourth delay, wherein the fourth delay is obtained by subtracting the fifth one-way delay and the
sixth one-way delay from the fourth two-way delay; and
comparing the third delay with the fourth delay, so as to determine a delay relationship between a one-way
delay of a path from the second IGW port to the OTT server and a one-way delay of a path from the third IGW
port to the OTT server.

6. The method according to claim 5, wherein the second IGW port is different from the first IGW port, and the determining
a third delay of a third path comprises:

obtaining a fifth two-way delay of a fifth two-way path, wherein the fifth two-way path successively passes
through the second IGW port, the OTT server, the first IGW port, the provider/provider edge device, and the
second IGW port; and
obtaining a seventh one-way delay from the provider/provider edge device to the second IGW port, wherein
the third delay D3 is determined by using the following formula: 

wherein M5 represents the fifth two-way delay, S7 represents the seventh one-way delay, and S5 represents
the fifth one-way delay.

7. The method according to claim 5, wherein the second IGW port is the same as the first IGW port, and the determining
a third delay of a third path comprises:
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obtaining a sixth two-way delay of a sixth two-way path, wherein the sixth two-way path successively passes
through the first IGW port, the OTT server, and the first IGW port; and
determining that the sixth two-way delay is the third delay.

8. The method according to any one of claims 5 to 7, wherein the method further comprises:
sending the delay relationship to a network policy control device, so that the network policy control device determines
a routing path of a data packet according to the delay relationship.

9. A delay measurement device, wherein the device comprises:

a determining unit, configured to determine a first delay of a first path, wherein the first path successively passes
through a first Internet gateway IGW port, an over the top OTT server, and a second IGW port; and
an obtaining unit, configured to obtain a first two-way delay of a first two-way path, wherein the first two-way
path successively passes through the first IGW port, the OTT server, a third IGW port, a provider/provider edge
device, and the first IGW port, and the second IGW port is different from the third IGW port, wherein
the obtaining unit is further configured to obtain a first one-way delay from the third IGW port to the provider/pro-
vider edge device;
the obtaining unit is further configured to obtain a second one-way delay from the provider/provider edge device
to the first IGW port; and
the determining unit is further configured to: determine a second delay, wherein the second delay is obtained
by subtracting the first one-way delay and the second one-way delay from the first two-way delay; and
compare the first delay with the second delay, so as to determine a delay relationship between a one-way delay
of a path from the OTT server to the second IGW port and a one-way delay of a path from the OTT server to
the third IGW port.

10. The device according to claim 9, wherein the first IGW port is different from the second IGW port, and the obtaining
unit is further configured to: obtain a second two-way delay of a second two-way path, wherein the second two-way
path successively passes through the first IGW port, the OTT server, the second IGW port, the provider/provider
edge device, and the first IGW port, obtain a third one-way delay from the second IGW port to the provider/provider
edge device, and obtain a fourth one-way delay from the provider/provider edge device to the second IGW port; and
the determining unit is specifically configured to determine the first delay D1 by using the following formula: 

wherein M2 represents the second two-way delay, S3 represents the third one-way delay, and S4 represents the
fourth one-way delay.

11. The device according to claim 9, wherein the first IGW port is the same as the second IGW port, and the obtaining
unit is further configured to obtain a third two-way delay of a third two-way path, wherein the third two-way path
successively passes through the first IGW port, the OTT server, and the first IGW port; and
the determining unit is specifically configured to determine that the third two-way delay obtained by the obtaining
unit is the first delay.

12. The device according to any one of claims 9 to 11, wherein the device further comprises a sending unit, configured
to send the delay relationship to a network policy control device, so that the network policy control device determines
a routing path of a data packet according to the delay relationship.

13. A delay measurement device, wherein the device comprises:

a determining unit, configured to determine a third delay of a third path, wherein the third path successively
passes through a second Internet gateway IGW port, an over the top OTT server, and a first IGW port; and
an obtaining unit, configured to obtain a fourth two-way delay of a fourth two-way path, wherein the fourth two-
way path successively passes through a third IGW port, the OTT server, the first IGW port, a provider/provider
edge device, and the third IGW port, and the third IGW port is different from the second IGW port, wherein
the obtaining unit is further configured to obtain a fifth one-way delay from the first IGW port to the provider/pro-
vider edge device;
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the obtaining unit is further configured to obtain a sixth one-way delay from the provider/provider edge device
to the third IGW port;
the determining unit is further configured to determine a fourth delay, wherein the fourth delay is obtained by
subtracting the fifth one-way delay and the sixth one-way delay from the fourth two-way delay; and
the determining unit is further configured to compare the third delay with the fourth delay, so as to determine a
delay relationship between a one-way delay of a path from the second IGW port to the OTT server and a one-
way delay of a path from the third IGW port to the OTT server.

14. The device according to claim 13, wherein the second IGW port is different from the first IGW port, and the obtaining
unit is further configured to: obtain a fifth two-way delay of a fifth two-way path, wherein the fifth two-way path
successively passes through the second IGW port, the OTT server, the first IGW port, the provider/provider edge
device, and the second IGW port, and obtain a seventh one-way delay from the provider/provider edge device to
the second IGW port; and
the determining unit is specifically configured to determine the third delay D3 by using the following formula: 

wherein M5 represents the fifth two-way delay, S7 represents the seventh one-way delay, and S5 represents the
fifth one-way delay.

15. The device according to claim 13, wherein the second IGW port is the same as the first IGW port, and the obtaining
unit is further configured to obtain a sixth two-way delay of a sixth two-way path, wherein the sixth two-way path
successively passes through the first IGW port, the OTT server, and the first IGW port; and
the determining unit is specifically configured to determine that the sixth two-way delay obtained by the obtaining
unit is the third delay.

16. The device according to any one of claims 13 to 15, wherein the device further comprises a sending unit, configured
to send the delay relationship to a network policy control device, so that the network policy control device determines
a routing path of a data packet according to the delay relationship.
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