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A method and an apparatus for evaluating performance of a
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to the field of mobile communications. The method may
include: it is determined whether a network packet includes
a payload or not, after obtaining the network packet on the
wireless network capillary channel; when determining that
the network packet includes the payload, retransmission rate
and packet loss rate statistic processing, disorder rate sta-
tistic processing, and packet capture process packet loss rate
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packet capture process packet loss rate statistic processing is
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Fig. 1

whether a network packet includes a payload or not is / 101
determined, after the network packet is obtained on a
wireless network capillary channel

y
when it is determined that the network packet includes the /102

payload, retransmission rate and packet loss rate statistic

processing, disorder rate statistic processing, and packet

capture process packet loss rate statistic processing are
performed

y

when it is determined that the network packet does not / 103
include the payload, the packet capture process packet
loss rate statistic processing is directly performed

Fig. 2

Statistic initiation module 101

;

Service module statistic module 102

;

Retransmission rate and packet loss
rate statistic module 103

;

Disorder rate statistic module 104

;

Packet capture process packet loss
rate statistic module 105
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Fig. 3

/ 201
An initial state is set

:

A statistic of service module information is made / 202
according to a characteristic of a current packet and an
interval between packets

l

Retransmission rate and packet loss rate statistic is /
performed by using a sequence number relationship
between a sequence number hole and the current packet

:

Disorder rate statistic is performed by using a sequence / 204
number relationship between a sequence number hole
and the current packet

:

Packet loss rate statistic during a packet capture process / 205
by using a relationship between an ACK and the packet
sequence number hole

203
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Fig. 5
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1
METHOD AND APPARATUS FOR
EVALUATING PERFORMANCE OF
WIRELESS NETWORK CAPILLARY
CHANNEL

TECHNICAL FIELD

The disclosure relates to the field of mobile communica-
tions, and particularly to a method for evaluating fine-
granted performance of a capillary channel on an end-to-end
whole course transmission path of a wireless network, and
a relevant apparatus thereof.

BACKGROUND

With deployment and maturity of a 3G/4G network,
explosive increment of a data service will appear. However,
because of increasing popularization of a global smart phone
and rapid development of an application market, an operator
encounters a risk of channelization. A plenty of network flow
is occupied by a newly added network application quickly,
while service revenues of the operator is not duly increased.

Under this background, a concept of flow management is
proposed by the operator and an equipment manufacturer
correspondingly, an intent of which is to deeply explore a
flow characteristic in a network, to perform targeted popu-
larization and implementation of a business marketing
scheme, thus maximizing management benefit. A premise of
the flow management is that performance of various services
in the network is needed to be accurately measured in real
time, so as to adopt a targeted flow management measure in
time, and implement optimization of resource occupation
under a premise that service performance of a user specific
service is met, thus increasing total value of operation.

A method for evaluating channel performance, which is
adopted currently, performs post treatment and analysis,
mainly based on a Deep Packet Inspection (DPI) technique,
and in combination with statistic data of an Operation
Support System (OSS). A defect of this method is that
definition of a channel is rough, and can only reach to a level
of service type aggregation, for example distinguishing a
difference between a webpage browsing service and a video
browsing service, an effective statistic of the channel per-
formance in a finer layer cannot be made.

SUMMARY

In view of this, a main purpose of an embodiment of the
disclosure is to provide a method and an apparatus for
evaluating performance of a wireless network capillary
channel, which can evaluate channel performance better in
a finer layer.

In order to achieve the above purpose, a technical scheme
of an embodiment of the disclosure is implemented as
follows.

According to an aspect of the disclosure, an embodiment
of the disclosure provides a method for evaluating perfor-
mance of a wireless network capillary channel, which
includes:

determining whether a network packet includes a payload
or not, after obtaining the network packet on the wireless
network capillary channel;

when determining that the network packet includes the
payload, performing retransmission rate and packet loss rate
statistic processing, disorder rate statistic processing, and
packet capture process packet loss rate statistic processing;
and
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when determining that the network packet does not
include the payload, directly performing the packet capture
process packet loss rate statistic processing.

Preferably, the method may further include: performing
service module related index statistic processing; which
includes:

calculating a time difference between the network packet
and a previous packet of the network packet which includes
the payload, comparing the obtained time difference with a
predetermined time difference, making a statistic of a service
module related index of a sleep state or a burst state
according to a compare result, and making a statistic of
aging time of all packets in a packet sequence number hole
list.

Preferably, the method may further include: performing
service module related index statistic processing; which
includes:

determining whether a time statistic interval in which the
network packet is located and a time statistic interval of a
previous packet of the network packet which includes the
payload are continuous or not, making a statistic of a service
module related index of a sleep state or a burst state and
making a statistic of aging time of all packets in a packet
sequence number hole list according to a determination
result.

Preferably, the method may include comparing a packet
sequence number of the network packet with a next expected
packet sequence number;

when the packet sequence number of the network packet
is less than the next expected packet sequence number,
performing the retransmission rate and packet loss rate
statistic processing, and the disorder rate statistic process-
ing;

when the packet sequence number of the network packet
is equal to the next expected packet sequence number,
updating the next expected packet sequence number to a
sum of the packet sequence number and a packet length of
the network packet, and performing the packet capture
process packet loss rate statistic processing; and

when the packet sequence number of the network packet
is greater than the next expected packet sequence number,
updating the next expected packet sequence number to the
sum of the packet sequence number and the packet length of
the network packet, and adding a newly generated hole into
the packet sequence number hole list.

Preferably, the performing the retransmission rate and
packet loss rate statistic processing may include:

when the packet sequence number of the network packet
is in the packet sequence number hole list and the aging time
is greater than predetermined aging time, making a statistic
of a retransmission packet number of an upstream/down-
stream packet which includes the payload; and when the
packet sequence number of the network packet is not in the
packet sequence number hole list, making a statistic of the
retransmission packet number of a downstream/upstream
packet which includes the payload.

Preferably, the performing the disorder rate statistic pro-
cessing may include:

when the packet sequence number of the network packet
is in the packet sequence number hole list and the aging time
is less than the predetermined aging time, making a statistic
of' a number of a transient disorder packet.

Preferably, the performing the packet capture process
packet loss rate statistic processing may include:

when an uplink/downlink Acknowledgement (ACK)
number included in the network packet is greater than a
previous downlink/uplink acknowledged packet sequence
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number, comparing the uplink/downlink ACK number
included in the network packet with a hole sequence number
in the packet sequence number hole list; according to a
comparison result, making a statistic of a total number of a
lost packet during a packet capture process, and updating the
packet sequence number hole list.

Preferably, the capillary channel may be a Transmission
Control Protocol (TCP) connection initiated by a user.

According to another aspect of the disclosure, an embodi-
ment of the disclosure provides an apparatus for evaluating
performance of a wireless network capillary channel, which
includes:

a service module statistic module, configured to deter-
mine whether a network packet includes a payload or not,
after obtaining the network packet on the wireless network
capillary channel;

a retransmission rate and packet loss rate statistic module,
configured to perform retransmission rate and packet loss
rate statistic processing when determining that the network
packet includes the payload;

a disorder rate statistic module, configured to perform
disorder rate statistic processing when determining that the
network packet includes the payload; and

a packet capture process packet loss rate statistic module,
configured to perform packet capture process packet loss
rate statistic processing.

Preferably, the service module statistic module may be
further configured to make a statistic of a service module
related index of a sleep state or a burst state.

Comparing with the related art, the technical scheme
provided by the embodiment of the disclosure at least has the
following advantages:

1: the disclosure perform analysis by using offline packet
capture data, and does not has a high requirement of real
time, therefore statistic of a TCP performance index of
capillary channel granularity can be made;

2: the disclosure can provide a service module of each
capillary channel, so as to obtain the statistic of a needed
service module on a higher granularity through aggregation
and analysis; conversely, the statistic of the service module
on a fine granularity cannot be obtained through the statistic
of the service module on a coarse granularity;

3: the disclosure makes a statistic of retransmission rate
and packet loss rate, and can distinguish an uplink and a
downlink, and can further distinguish whether packet loss or
retransmission occurs before or behind a packet capture
interface;

4: the disclosure can make a statistic of an uplink and
downlink disorder rate;

5: the disclosure can make a statistic of packet loss due to
various reasons during a packet capture process, and thus
evaluates whether obtained data are integrated and can be
used in a subsequent analysing and calculating process; and

6: all the statistics of the disclosure are calculated by a
program, and the disclosure has good guiding significance
with regard to rapid intelligent diagnosis of a network
performance problem.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic block diagram of a method for
evaluating performance of a wireless network capillary
channel which is provided in an embodiment of the disclo-
sure;

FIG. 2 is a structure view of an apparatus for evaluating
performance of a wireless network capillary channel which
is provided in an embodiment of the disclosure
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FIG. 3 is an operating flowchart of the apparatus for
evaluating the performance of the wireless network capillary
channel shown in FIG. 2;

FIG. 4 is a view of a detailed implementation step for
evaluating performance of a wireless network capillary
channel which is provided in an embodiment of the disclo-
sure;

FIG. 5 is a view of a burst and dormancy state which is
provided in an embodiment of the disclosure;

FIG. 6(a) is a view of a state of a transmission sequence
number hole at a time t1 which is provided in an embodi-
ment of the disclosure;

FIG. 6(b) is a view of contraction of a transmission
sequence number hole at a time t2 which is provided in an
embodiment of the disclosure;

FIG. 6(c) is a view of fission of a transmission sequence
number hole at a time t3 which is provided in an embodi-
ment of the disclosure.

DETAILED DESCRIPTION

A preferred embodiment of the disclosure is illustrated in
detail below in combination with the drawings, and it shall
be understood that the preferred embodiment illustrated
below is only used to illustrate and explain the disclosure,
and is not used to limit the disclosure.

An embodiment of the disclosure takes each Transmission
Control Protocol (TCP) connection initiated by each user as
a channel having a finer granularity for research, which is
called a capillary channel, and evaluates performance of a
full-automatic TCP capillary channel through packet capture
data based on a wireless network Packet Switch (PS) domain
standard interface. Obviously, a TCP channel is not a unique
capillary channel, but the embodiment of the disclosure only
analyses the performance of the capillary channel of the
TCP.

Wherein, the wireless network includes but not limits to
a wireless mode such as a Global System for Mobile
Communications (GSM), a Universal Mobile Telecommu-
nications System (UMTS), a Code Division Multiple Access
(CDMA), a Time Division-Synchronous Code Division
Multiple Access (TD-SCDMA), a Frequency Division
Duplexing-Long Term Evolution (FDD-LTE), a Time Divi-
sion Duplexing LTE (TDD-LTE), and etc. Aiming at differ-
ent PS domain wireless networks, there is a certain differ-
ence between network interfaces for packet capture, for
example, the GSM usually collects data at a Gb interface, the
UMTS and the TD-SCDMA usually perform collection at an
TuPS interface, while the ODMS usually perform collection
at an Rp interface. Original data formats collected in various
modes are slightly different, and usually are a PCAP format
which is supported by a wireshark tool. The disclosure does
not concern processing of a specific data format; currently a
corresponding tool has been sold on a market, to abstracted
aTCP layer network packet needed for performance analysis
of the capillary channel from these packet capture data,
regardless of how these TCP layer network packets are
transmitted in a network after encapsulated layer by layer.

The disclosure is further illustrated in detail below in
combination with FIG. 1 to FIG. 6.

FIG. 1 is a schematic block diagram of a method for
evaluating performance of a wireless network capillary
channel provided in an embodiment of the disclosure, as
shown in FIG. 1, the method includes the following steps:

Step 101: it is determined whether a network packet
includes a payload or not, after the network packet is
obtained on a wireless network capillary channel;





















