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(54) NETWORK ACCESS AUTHENTICATION METHOD AND DEVICE

(57) The present invention relates to a method for
wireless communication, comprising receiving, by a sec-
ond serving network, an attach request originated from
a user equipment, the attach request carrying a tempo-
rary identifier; transmitting, by the second serving net-
work, a request message to a first serving network that
previously served the user equipment to obtain a user
context from the first serving network according to the
temporary identifier carried in the attach request; receiv-
ing, by the second serving network, a response message
from the first serving network indicating a failure in re-
trieving the user context; transmitting, by the second
serving network in response to the failure, an identity
request message to the user equipment, wherein the
identity request message includes an identity type indi-
cating an encrypted subscription identity; and receiving,
by the second serving network, an identity response from
the user equipment including the encrypted subscription
identity.
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Description

TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate
to the technical field of communication, and in particular,
to a network access authentication method and a network
access authentication device.

BACKGROUND

[0002] Mobile communication has developed rapidly
in more than 20 years, which has brought huge impacts
on people’s lifestyle, production, social and political, and
economic aspects. Human society has entered an era of
efficient information, and the demand for traffic applica-
tions in all aspects has been explosively increased. This
will bring huge challenges to the future wireless mobile
bandwidth system in terms of frequency, technology and
operation.
[0003] In addition to providing services for person-to-
person communication, the future mobile network will
provide access services for more and more Internet of
Things terminals. Internet of Things access brings new
challenges and opportunities to mobile networks. Differ-
ent types of Internet of Things have different require-
ments for the networks. Some require networks to pro-
vide high real-time and high-reliability services, such as
telemedicine, while others require regular small data
transmission services, such as remote meter reading
systems. For different traffic demands, mobile networks
may need to be properly optimized to meet the traffic
demands. More Internet of Things puts more different
optimization requirements on mobile networks. Some of
the optimization requirements may be contradictory to
each other. Therefore, a converged core network may
become unable to meet various demands of the Internet
of Things.
[0004] With the continuous upgrading of networks, 5G
technology appears, and the privacy protection require-
ments for the network are getting increasingly higher.
FIG. 1 is a schematic diagram of future 5G network ac-
cess in related art. As shown in FIG. 1, user equipment
completes initial registration in a serving network 1, and
the serving network 1 obtains an authentication vector
and user subscription data from a home network of the
user equipment. The serving network 1 completes mutual
authentication with the user equipment, and then the user
equipment can attach to the serving network 2 for related
data traffic. The serving network 1 and the serving net-
work 2 include an access network and a core network,
and the home network includes a user data center/au-
thentication center.
[0005] FIG. 2 is a schematic diagram of a process for
protecting a user privacy with International Mobile Sub-
scriber Identification Number (IMSI) when a user equip-
ment accesses a serving network 1 in the related art. The
IMSI is stored in a SIM card and can be used to distinguish

effective information of a mobile subscriber, and has a
total length no more than 15 digits of numbers from 0 to
9. The IMSI includes a Mobile Country Code (MCC) in-
dicating the mobile subscriber’s country code, which is
of 3 digits. The MCC of China is 460. The Mobile Network
Code (MNC) is the mobile network number, which con-
sists of two or three digits (China Mobile’s MNC is 00)
for identifying the mobile communication network to
which the mobile subscriber belongs; and a Mobile Sub-
scriber Identification Number (MSIN) for identifying a cer-
tain mobile user in the communication network. The steps
are as follows.
[0006] In step S201, the user equipment partially en-
crypts the IMSI with a public key Kimsi. The security
method is that the original MCC and the MNC are kept
unchanged, and only the MSIN is encrypted. That is, the
encrypted IMSI=MCC+MNC+ encryption function
(MSIN, Kimsi), where the public key is the public key of
the home network Kimsi.
[0007] In step S202, the user equipment sends an in-
itial attach request message to the serving network 1.
The message carries an encrypted IMSI.
[0008] In step S203, the serving network 1 searches
for the home network of the user equipment according
to the MCC and the MNC in the encrypted IMSI, and
sends an authentication request message to the home
network. The message carries the encrypted IMSI.
[0009] In step S204, the home network decrypts the
encrypted IMSI with the private key paired with the public
key to obtain the decrypted IMSI, and identifies the user
corresponding to the encrypted IMSI.
[0010] In step S205, the home network sends an au-
thentication request response message to the serving
network 1. The message carries a user security context,
i.e., a security vector set.
[0011] In step S206, the home network uses a key K1
that is known to the user equipment to generate a user
equipment alias identifier corresponding to the user
equipment. The user equipment alias identifier is used
to replace the IMSI or the encrypted IMSI, so that the
serving network 1 can identify the home network corre-
sponding to the user equipment according to the user
equipment alias identifier in the subsequent processing.
[0012] In step S207, the serving network 1 sends a
user authentication request message to the user equip-
ment. The message carries an authentication token
AUTN and a random number RAND. The user equipment
verifies the validity of the network with the authentication
token, and calculates an expected response value XRES
by using RAND.
[0013] In step S208, the user equipment sends back
a user authentication request response message to the
serving network 1. The message carries the expected
response value XRES. The serving network 1 compares
the expected response value in the security context with
the received expected response value, and if they are
equal to each other, the serving network 1 authenticates
the user equipment as valid.
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[0014] In step S209, the user equipment generates a
user equipment alias identifier with K1. The user equip-
ment alias identifier is used to replace the IMSI or the
encrypted IMSI, so that the serving network 1 can identify
the home network corresponding to the user equipment
according to the user equipment alias identifier in the
subsequent processing.
[0015] In step S210, the serving network 1 sends a
location update request message to the home network.
The message carries an encrypted IMSI.
[0016] In step S211, the home network sends a loca-
tion update request response message to the serving
network 1. The message carries user subscription data
and the user equipment alias identifier.
[0017] In step S212, the serving network 1 allocates a
temporary identifier to the user equipment. The tempo-
rary identifier includes a network identifier of the serving
network, a device identifier of the serving network, and
a temporary code allocated to the user equipment. The
serving network 1 feeds back an attach success re-
sponse message to the user equipment, and the mes-
sage carries the temporary identifier.
[0018] In step S213, if the user equipment alias iden-
tifier in the user equipment is synchronized with the user
equipment alias identifier in the home network, the user
equipment communicates with the serving network 1 or
the serving network 2 with the user equipment alias iden-
tifier; otherwise, the user equipment communicates with
the serving network 1 or the serving network 2 with the
encrypted IMSI.
[0019] However, the network access process in the re-
lated art does not define how to proceed when the user
equipment alias identifier in the user equipment is asyn-
chronous with the user equipment alias identifier in the
home network.

SUMMARY

[0020] Embodiments of the present disclosure provide
a network access authentication method and a network
access authentication device, so as to solve at least the
problem that the network access process of the related
art does not define how to proceed when the user equip-
ment alias identifier in the user equipment is asynchro-
nous with the user equipment alias identifier in the home
network.
[0021] According to one aspect of the present disclo-
sure, there is provided a network access authentication
method, including: receiving an authentication request
message sent by a first serving network, the authentica-
tion request message carrying a user equipment alias
identifier generated by user equipment; determining
whether a local user equipment alias identifier is asyn-
chronous with the user equipment alias identifier gener-
ated by the user equipment; and when the determination
result is positive, obtaining an encrypted International
Mobile Subscriber Identification Number IMSI for per-
forming network access authentication on the user equip-

ment.
[0022] In an embodiment of the present disclosure, ob-
taining an encrypted International Mobile Subscriber
Identification Number IMSI for performing network ac-
cess authentication on the user equipment includes:
sending a first authentication failure message to the first
serving network, wherein the first authentication failure
message carries a reason value for the asynchronous-
ness of the user equipment alias identifier, and the reason
value for the asynchronousness of the user equipment
alias identifier is used for notifying the user equipment to
resend an attach request carrying an encrypted IMSI to
the first serving network according to the reason value
for the asynchronousness of the user equipment alias
identifier; and obtaining the encrypted IMSI according to
the attach request to perform network access authenti-
cation on the user equipment.
[0023] In an embodiment of the present disclosure, ob-
taining an encrypted International Mobile Subscriber
Identification Number IMSI for performing network ac-
cess authentication on the user equipment includes:
sending a second authentication failure message to the
first serving network; receiving an authentication request
message carrying an encrypted IMSI re-sent by the first
serving network according to the second authentication
failure message; and obtaining the encrypted IMSI ac-
cording to the authentication request message to perform
network access authentication on the user equipment.
[0024] In an embodiment of the present disclosure, ob-
taining an encrypted International Mobile Subscriber
Identification Number IMSI for performing network ac-
cess authentication on the user equipment includes:
sending a request message to obtain an encrypted IMSI
to the first serving network; obtaining the encrypted IMSI
according to a response message of the request mes-
sage; and decrypting the encrypted IMSI, feeding back
an authentication response message to the first serving
network, wherein the authentication response message
carries a user security context, and the user security con-
text is used for performing network access authentication
on the user equipment.
[0025] In an embodiment of the present disclosure, be-
fore receiving the authentication request message sent
by the first serving network, the method further includes:
receiving an encrypted IMSI sent by a second serving
network; and after determining that the user equipment
corresponding to the encrypted IMSI is valid, generating
an alias index corresponding to a user equipment alias
identifier to be used; and sending the alias index to the
second serving network, so as to notify the user equip-
ment to generate a user equipment alias identifier ac-
cording to the alias index.
[0026] According to another aspect of the present dis-
closure, there is provided a network access authentica-
tion method, including: sending an authentication re-
quest (Authentication Authenticate) message to a home
network, the authentication request message carrying a
user equipment alias identifier generated by user equip-
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ment; according to a feedback of the home network, de-
termining that a user equipment alias identifier in the
home network is asynchronous with the user equipment
alias identifier generated by the user equipment; and ob-
taining an encrypted International Mobile Subscriber
Identification Number IMSI, and sending the encrypted
IMSI to the home network, so that the home network per-
forms network access authentication on the user equip-
ment.
[0027] In an embodiment of the present disclosure, ob-
taining an encrypted IMSI and sending the encrypted IM-
SI to the home network, so that the home network per-
forms network access authentication on the user equip-
ment includes: receiving a first authentication failure
message sent by the home network, wherein the first
authentication failure message carries a reason value for
the asynchronousness of the user equipment alias iden-
tifier; sending an attach failure message carrying the rea-
son value for the asynchronousness of the user equip-
ment alias identifier to the user equipment, to notify the
user equipment to resend an attach request carrying an
encrypted IMSI to the first serving network according to
the reason value for the asynchronousness of the user
equipment alias identifier; and obtaining the encrypted
IMSI according to the attach request, and sending the
encrypted IMSI to the home network, so that the home
network performs network access authentication on the
user equipment.
[0028] In an embodiment of the present disclosure, ob-
taining an encrypted IMSI and sending the encrypted IM-
SI to the home network, so that the home network per-
forms network access authentication on the user equip-
ment includes: receiving a second authentication failure
message sent by the home network; sending a user
equipment identifier request message to the user equip-
ment according to the second authentication failure mes-
sage; and obtaining the encrypted IMSI according to a
response of the user equipment, resending an authenti-
cation request message carrying an encrypted IMSI to
the home network, so that the home network performs
network access authentication on the user equipment.
[0029] In an embodiment of the present disclosure, ob-
taining an encrypted IMSI and sending the encrypted IM-
SI to the home network, so that the home network per-
forms network access authentication on the user equip-
ment includes: receiving a request message to obtain an
encrypted IMSI sent by the home network; sending a
user equipment identifier request message to the user
equipment according to the request message; and ob-
taining the encrypted IMSI according to a response of
the user equipment, and sending the encrypted IMSI to
the home network, so that the home network performs
network access authentication on the user equipment.
[0030] In an embodiment of the present disclosure, be-
fore sending an authentication request message to the
home network, the method further includes: receiving an
attach request sent by the user equipment, the attach
request carrying a temporary identifier; obtaining a user

security context from a second serving network accord-
ing to the temporary identifier; sending a request mes-
sage for obtaining the encrypted IMSI or a user equip-
ment alias identifier to the user equipment when obtain-
ing of the user security context fails; and obtaining the
encrypted IMSI or the user equipment alias identifier ac-
cording to the message to perform network access au-
thentication on the user equipment.
[0031] According to yet another aspect of the present
disclosure, there is provided a network access authenti-
cation device, including: a first receiving module config-
ured to receive an authentication request message sent
by a first serving network, the authentication request
message carrying a user equipment alias identifier gen-
erated by user equipment; a determining module config-
ured to determine whether a local user equipment alias
identifier is asynchronous with a user equipment alias
identifier generated by the user equipment; and a first
obtaining module configured to, when the determination
result is positive, obtain an encrypted International Mo-
bile Subscriber Identification Number IMSI for performing
network access authentication on the user equipment.
[0032] In an embodiment of the present disclosure, the
first obtaining module is further configured to send a first
authentication failure message to the first serving net-
work, wherein the first authentication failure message
carries a reason value for the asynchronousness of the
user equipment alias identifier, and the reason value for
the asynchronousness of the user equipment alias iden-
tifier is used for notifying the user equipment to resend
an attach request carrying an encrypted IMSI to the first
serving network according to the reason value for the
asynchronousness of the user equipment alias identifier;
obtain the encrypted IMSI according to the attach re-
quest, and perform network access authentication on the
user equipment.
[0033] In an embodiment of the present disclosure, the
first obtaining module is configured to send a second
authentication failure message to the first serving net-
work; receive an authentication request message carry-
ing an encrypted IMSI re-sent by the first serving network
according to the second authentication failure message;
and obtain the encrypted IMSI according to the authen-
tication request message to perform network access au-
thentication on the user equipment.
[0034] In an embodiment of the present disclosure, the
first obtaining module is configured to send a request
message to obtain an encrypted IMSI to the first serving
network; obtain the encrypted IMSI according to a re-
sponse message of the request message; decrypt the
encrypted IMSI, feed back an authentication response
message to the first serving network, wherein the authen-
tication response message carries a user security con-
text, and the user security context is used for performing
network access authentication on the user equipment.
[0035] In an embodiment of the present disclosure, the
device further includes: a second receiving module con-
figured to receive an encrypted IMSI sent by a second
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serving network; a generating module configured to, after
it is determined that the user equipment corresponding
to the encrypted IMSI is valid, generate an alias index
corresponding to a user equipment alias identifier to be
used; and a first sending module configured to send the
alias index to the second serving network, so as to notify
the user equipment to generate a user equipment alias
identifier according to the alias index.
[0036] According to yet another aspect of the present
disclosure, there is provided a network access authenti-
cation device, including: a second sending module con-
figured to send an authentication request message to a
home network, the authentication request message car-
rying a user equipment alias identifier generated by user
equipment; a determining module configured to deter-
mine, according to a feedback of the home network, that
a user equipment alias identifier in the home network is
asynchronous with the user equipment alias identifier
generated by the user equipment; and a second obtain-
ing module configured to obtain an encrypted Interna-
tional Mobile Subscriber Identification Number IMSI, and
send the encrypted IMSI to the home network, so that
the home network performs network access authentica-
tion on the user equipment.
[0037] In an embodiment of the present disclosure, the
second obtaining module is further configured to receive
a first authentication failure message sent by the home
network, wherein the first authentication failure message
carries a reason value for the asynchronousness of the
user equipment alias identifier; and send an attach failure
message carrying the reason value for the asynchro-
nousness of the user equipment alias identifier to the
user equipment, to notify the user equipment to resend
an attach request carrying an encrypted IMSI to the first
serving network according to the reason value for the
asynchronousness of the user equipment alias identifier;
obtain the encrypted IMSI according to the attach re-
quest, and send the encrypted IMSI to the home network,
so that the home network performs network access au-
thentication on the user equipment.
[0038] In an embodiment of the present disclosure, the
second obtaining module is further configured to receive
a second authentication failure message sent by the
home network; send a user equipment identifier request
message to the user equipment according to the second
authentication failure message; and obtain the encrypted
IMSI according to a response of the user equipment, re-
send an authentication request message carrying an en-
crypted IMSI to the home network, so that the home net-
work performs network access authentication on the user
equipment.
[0039] In an embodiment of the present disclosure, the
second obtaining module is further configured to receive
a request message to obtain an encrypted IMSI sent by
the home network; send a user equipment identifier re-
quest message to the user equipment according to the
request message; obtain the encrypted IMSI according
to a response of the user equipment, and send the en-

crypted IMSI to the home network, so that the home net-
work performs network access authentication on the user
equipment.
[0040] In an embodiment of the present disclosure, the
device further includes: a third receiving module config-
ured to receive an attach request sent by the user equip-
ment, the attach request carrying a temporary identifier;
a third obtaining module configured to obtain a user se-
curity context from a second serving network according
to the temporary identifier; a third sending module con-
figured to send a request message for obtaining the en-
crypted IMSI or a user equipment alias identifier to the
user equipment when obtaining the user security context
fails; and a fourth obtaining module configured to obtain
the encrypted IMSI or the user equipment alias identifier
according to the message to perform network access au-
thentication on the user equipment.
[0041] According to still another embodiment of an em-
bodiment of the present disclosure, a storage medium is
further provided. The storage medium is configured to
store program codes for performing the following steps:
receiving an authentication request message sent by a
first serving network, the authentication request mes-
sage carrying a user equipment alias identifier generated
by user equipment; determining whether a local user
equipment alias identifier is asynchronous with the user
equipment alias identifier generated by the user equip-
ment; and when the determination result is positive, ob-
taining an encrypted International Mobile Subscriber
Identification Number IMSI for performing network ac-
cess authentication on the user equipment.
[0042] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps: obtaining an
encrypted International Mobile Subscriber Identification
Number IMSI for performing network access authentica-
tion on the user equipment includes: sending a first au-
thentication failure message to the first serving network,
wherein the first authentication failure message carries
a reason value for the asynchronousness of the user
equipment alias identifier, and the reason value for the
asynchronousness of the user equipment alias identifier
is used for notifying the user equipment to resend an
attach request carrying an encrypted IMSI to the first
serving network according to the reason value for the
asynchronousness of the user equipment alias identifier;
and obtaining the encrypted IMSI according to the attach
request to perform network access authentication on the
user equipment.
[0043] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps: obtaining an
encrypted International Mobile Subscriber Identification
Number IMSI for performing network access authentica-
tion on the user equipment includes: sending a second
authentication failure message to the first serving net-
work; receiving an authentication request message car-
rying an encrypted IMSI re-sent by the first serving net-

7 8 



EP 3 826 339 A1

6

5

10

15

20

25

30

35

40

45

50

55

work according to the second authentication failure mes-
sage; and obtaining the encrypted IMSI according to the
authentication request message to perform network ac-
cess authentication on the user equipment.
[0044] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps: obtaining an
encrypted International Mobile Subscriber Identification
Number IMSI for performing network access authentica-
tion on the user equipment includes: sending a request
message to obtain an encrypted IMSI to the first serving
network; obtaining the encrypted IMSI according to a re-
sponse message of the request message; and decrypting
the encrypted IMSI, feeding back an authentication re-
sponse message to the first serving network, wherein the
authentication response message carries a user security
context, and the user security context is used for per-
forming network access authentication on the user equip-
ment.
[0045] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps: before receiving
the authentication request message sent by the first serv-
ing network, the method further includes: receiving an
encrypted IMSI sent by a second serving network; and
after determining that the user equipment corresponding
to the encrypted IMSI is valid, generating an alias index
corresponding to a user equipment alias identifier to be
used; and sending the alias index to the second serving
network, so as to notify the user equipment to generate
a user equipment alias identifier according to the alias
index. According to still another embodiment of an em-
bodiment of the present disclosure, a storage medium is
further provided. The storage medium is configured to
store program codes for performing the following steps:
sending an authentication request message to a home
network, the authentication request message carrying a
user equipment alias identifier generated by user equip-
ment; according to a feedback of the home network, de-
termining that a user equipment alias identifier in the
home network is asynchronous with the user equipment
alias identifier generated by the user equipment; and ob-
taining an encrypted International Mobile Subscriber
Identification Number IMSI, and sending the encrypted
IMSI to the home network, so that the home network per-
forms network access authentication on the user equip-
ment.
[0046] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps: obtaining an
encrypted IMSI and sending the encrypted IMSI to the
home network, so that the home network performs net-
work access authentication on the user equipment in-
cludes: receiving a first authentication failure message
sent by the home network, wherein the first authentica-
tion failure message carries a reason value for the asyn-
chronousness of the user equipment alias identifier;
sending an attach failure message carrying the reason

value for the asynchronousness of the user equipment
alias identifier to the user equipment, to notify the user
equipment to resend an attach request carrying an en-
crypted IMSI to the first serving network according to the
reason value for the asynchronousness of the user equip-
ment alias identifier; and obtaining the encrypted IMSI
according to the attach request, and sending the encrypt-
ed IMSI to the home network, so that the home network
performs network access authentication on the user
equipment.
[0047] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps: obtaining an
encrypted IMSI and sending the encrypted IMSI to the
home network, so that the home network performs net-
work access authentication on the user equipment in-
cludes: receiving a second authentication failure mes-
sage sent by the home network; sending a user equip-
ment identifier request message to the user equipment
according to the second authentication failure message;
and obtaining the encrypted IMSI according to a re-
sponse of the user equipment, resending an authentica-
tion request message carrying an encrypted IMSI to the
home network, so that the home network performs net-
work access authentication on the user equipment.
[0048] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps: obtaining an
encrypted IMSI and sending the encrypted IMSI to the
home network, so that the home network performs net-
work access authentication on the user equipment in-
cludes: receiving a request message to obtain an en-
crypted IMSI sent by the home network; sending a user
equipment identifier request message to the user equip-
ment according to the request message; and obtaining
the encrypted IMSI according to a response of the user
equipment, and sending the encrypted IMSI to the home
network, so that the home network performs network ac-
cess authentication on the user equipment.
[0049] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps: before sending
an authentication request message to the home network,
the method further includes: receiving an attach request
sent by the user equipment, the attach request carrying
a temporary identifier; obtaining a user security context
from a second serving network according to the tempo-
rary identifier; sending a request message for obtaining
the encrypted IMSI or a user equipment alias identifier
to the user equipment when obtaining of the user security
context fails; and obtaining the encrypted IMSI or the
user equipment alias identifier according to the message
to perform network access authentication on the user
equipment.
[0050] Through the embodiments of the present dis-
closure, an authentication request message sent by a
first serving network is received, the authentication re-
quest message carrying a user equipment alias identifier
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generated by user equipment; whether a local user
equipment alias identifier is asynchronous with the user
equipment alias identifier generated by the user equip-
ment is determined; and if the determination result is pos-
itive, an encrypted International Mobile Subscriber Iden-
tification Number IMSI is obtained for performing network
access authentication on the user equipment. When the
local user equipment alias identifier is asynchronous with
the user equipment alias identifier generated by the user
equipment, an encrypted International Mobile Subscriber
Identification Number IMSI is obtained for performing net-
work access authentication on the user equipment. Thus,
embodiments of the present disclosure can solve the
problem the network access process of the related art
does not define how to proceed when the user equipment
alias identifier in the user equipment is asynchronous
with the user equipment alias identifier in the home net-
work.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] The drawings described herein are intended to
provide a further understanding of the present disclosure,
and are intended to be a part of the present disclosure.
The illustrative embodiments of the present disclosure
and the description thereof are for explaining the present
disclosure and do not constitute an undue limitation of
the present disclosure. In the drawings:

FIG. 1 is a schematic diagram of future 5G network
access in the related art;
FIG. 2 is a schematic diagram of a process for pro-
tecting a user privacy with International Mobile Sub-
scriber Identification Number IMSI when a user
equipment accesses a serving network 1 in the re-
lated art;
FIG. 3 is a block diagram showing a hardware struc-
ture of a computer terminal of a network access au-
thentication method according to an embodiment of
the present disclosure;
FIG. 4 is a first flowchart of network access authen-
tication method according to an embodiment of the
present disclosure;
FIG. 5 is a second flowchart of a network access
authentication method according to an embodiment
of the present disclosure;
FIG. 6 is a schematic flowchart of a serving network
obtaining context failure process according to an em-
bodiment of the present disclosure;
FIG. 7 is a first schematic flowchart of a processing
procedure when a home network detects asynchro-
nous user equipment alias identifier;
FIG. 8 is a second schematic flowchart of a process-
ing procedure when a home network detects asyn-
chronous user equipment alias identifier;
FIG. 9 is a third schematic flowchart of a processing
procedure when a home network detects asynchro-
nous user equipment alias identifier;

FIG. 10 is a first structural block diagram of a network
access authentication device according to an em-
bodiment of the present disclosure;
FIG. 11 is a first block diagram of a preferred struc-
ture of a network access authentication device ac-
cording to an embodiment of the present disclosure;
FIG. 12 is a second structural block diagram of a
network access authentication device according to
an embodiment of the present disclosure; and
FIG. 13 is a second block diagram of a preferred
structure of a network access authentication device
according to an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

[0052] Embodiments of the present disclosure will be
described in detail below with reference to the accompa-
nying drawings. It should be noted that the embodiments
in the present application and the features in the embod-
iments may be combined with each other without conflict.
[0053] It is to be understood that the terms "first", "sec-
ond", and the like in the specification and claims of the
present disclosure are used to distinguish similar objects,
and are not necessarily used to describe a particular or-
der or sequence.

First Embodiment

[0054] The method embodiments provided by the first
embodiment of the present application can be executed
in a computer terminal or the like. Taking a computer
terminal as an example,
[0055] FIG. 3 is a block diagram showing a hardware
structure of a computer terminal of a network access au-
thentication method according to an embodiment of the
present disclosure. As shown in FIG. 3, a computer ter-
minal 30 may include one or more (only one of which is
shown) processors 302 (the processor 302 may include,
but is not limited to, a processing device such as a mi-
croprocessor MCU or a programmable logic device FP-
GA), a memory 304 for storing data, and a transmission
device 306 for implement a communication function. It
will be understood by those skilled in the art that the struc-
ture shown in FIG. 3 is merely illustrative and does not
limit the structure of the above electronic device. For ex-
ample, the computer terminal 30 may also include more
or fewer components than those shown in FIG. 3, or have
a different configuration than that shown in FIG. 3.
[0056] The memory 304 can be configured to store
software programs and modules of application software,
such as the program instructions/modules corresponding
to the network access authentication method in the em-
bodiment of the present disclosure. The processor 302
executes the software programs and modules stored in
the memory 304, thereby performing various functions
and data processing, that is, implementing the above
method. The memory 304 can include a high speed ran-
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dom access memory and can also include a non-volatile
memory, such as one or more magnetic storage devices,
flash memories, or other non-volatile solid state memo-
ries. In some examples, the memory 304 can further in-
clude a memory remotely located relative to the proces-
sor 302, which can be connected to the computer terminal
30 over a network. Examples of such networks include,
but are not limited to, the Internet, intranets, local area
networks, mobile communication networks, and combi-
nations thereof.
[0057] The transmission device 306 is configured to
receive or transmit data over a network. The specific ex-
amples of networks described above may include a wire-
less network provided by a communication provider of
the computer terminal 30. In one example, the transmis-
sion device 306 includes a Network Interface Controller
(NIC) that can be connected to other network devices
through a base station to communicate with the Internet.
In one example, the transmission device 306 can be a
Radio Frequency (RF) module for communicating with
the Internet wirelessly.
[0058] In this embodiment, a network access authen-
tication method performed in the above computer termi-
nal is provided. FIG. 4 is a first flowchart of network ac-
cess authentication method according to an embodiment
of the present disclosure. As shown in FIG. 4, the process
includes the following steps.
[0059] In step S402, an authentication request mes-
sage sent by a first serving network is received. The au-
thentication request message carries a user equipment
alias identifier generated by user equipment.
[0060] In step S404, whether a local user equipment
alias identifier is asynchronous with the user equipment
alias identifier generated by the user equipment is deter-
mined.
[0061] In step S406, if the determination result is pos-
itive, an encrypted International Mobile Subscriber Iden-
tification Number IMSI is obtained for performing network
access authentication on the user equipment.
[0062] Through the above steps, when the local user
equipment alias identifier is asynchronous with the user
equipment alias identifier generated by the user equip-
ment, an encrypted International Mobile Subscriber Iden-
tification Number IMSI is obtained for performing network
access authentication on the user equipment. Thus, the
embodiment can solve the problem the network access
process of the related art does not define how to proceed
when the user equipment alias identifier in the user equip-
ment is asynchronous with the user equipment alias iden-
tifier in the home network.
[0063] In an embodiment of the present disclosure, ob-
taining an encrypted IMSI for performing network access
authentication on the user equipment includes: sending
a first authentication failure message to the first serving
network, wherein the first authentication failure message
carries a reason value for the asynchronousness of the
user equipment alias identifier, and the reason value for
the asynchronousness of the user equipment alias iden-

tifier is used for notifying the user equipment to resend
an attach request carrying an encrypted IMSI to the first
serving network according to the reason value for the
asynchronousness of the user equipment alias identifier;
obtaining the encrypted IMSI according to the attach re-
quest to perform network access authentication on the
user equipment. Through the above steps, since the at-
tach procedure is performed again, to generate a user
equipment alias identifier so as to ensure that the local
user equipment alias identifier is synchronous with the
user equipment alias identifier generated by the user
equipment, a securer user equipment alias identifier can
be generated.
[0064] In an embodiment of the present disclosure, ob-
taining an encrypted IMSI for performing network access
authentication on the user equipment includes: sending
a second authentication failure message to the first serv-
ing network; receiving an authentication request mes-
sage carrying an encrypted IMSI re-sent by the first serv-
ing network according to the second authentication fail-
ure message; and obtaining the encrypted IMSI accord-
ing to the authentication request message to perform net-
work access authentication on the user equipment.
Through the above steps, since only the authentication
request message carrying the encrypted IMSI is received
again to generate a user equipment alias identifier to en-
sure that the local user equipment alias identifier is syn-
chronous with the user equipment alias identifier gener-
ated by the user equipment, the embodiment can elimi-
nate the need for restarting from the initial steps of the
attach process, and can save time for generating a user
device aliases name identifier.
[0065] In an embodiment of the present disclosure, ob-
taining an encrypted IMSI for performing network access
authentication on the user equipment includes: sending
a request message to obtain an encrypted IMSI to the
first serving network; obtaining the encrypted IMSI ac-
cording to a response message of the request message;
decrypting the encrypted IMSI, feeding back an authen-
tication response message to the first serving network,
wherein the authentication response message carries a
user security context, and the user security context is
used for performing network access authentication on
the user equipment. Through the above steps, since the
encrypted IMSI is directly obtained, a user equipment
alias identifier can be generated to ensure that the local
user equipment alias identifier is synchronized with the
user equipment alias identifier generated by the user
equipment, without receiving again the authentication re-
quest message carrying an encrypted IMSI. The embod-
iment can allow generation of the user equipment alias
identifier quicker and more directly.
[0066] In an embodiment of the present disclosure, be-
fore the authentication request message sent by the first
serving network is received, the method further includes:
receiving an encrypted IMSI sent by a second serving
network; after it is determined that the user equipment
corresponding to the encrypted IMSI is valid, generating
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an alias index corresponding to a user equipment alias
identifier to be used; sending the alias index to the second
serving network, so as to notify the user equipment to
generate a user equipment alias identifier according to
the alias index. Since the alias index corresponding to
the user equipment alias identifier to be used is gener-
ated, the user equipment can generate a user equipment
alias identifier according to the alias index.
[0067] Thus, the embodiment can eliminate the need
for generating a user equipment alias identifier by de-
crypting the encrypted IMSI again after mutual authenti-
cation with the serving network , and can reduce the bur-
den of the home network.
[0068] In an embodiment, a network access authenti-
cation method performed by the above computer terminal
is provided. FIG. 5 is a second flowchart of a network
access authentication method according to an embodi-
ment of the present disclosure. As shown in FIG. 5, the
process includes the following steps.
[0069] In step S502, an authentication request mes-
sage is sent to the home network. The authentication
request message carries a user equipment alias identifier
generated by the user equipment.
[0070] In step S504, according to a feedback of the
home network, it is determined that the user equipment
alias identifier in the home network is asynchronous with
the user equipment alias identifier generated by the user
equipment.
[0071] In step S506, an encrypted International Mobile
Subscriber Identification Number (IMSI) is obtained, and
the encrypted IMSI to the home network is sent, so that
the home network performs network access authentica-
tion on the user equipment.
[0072] Through the above steps, when the user equip-
ment alias identifier in the home network is asynchronous
with the user equipment alias identifier generated by the
user equipment, an encrypted International Mobile Sub-
scriber Identification Number IMSI is obtained. The en-
crypted IMSI is sent to the home network such that the
home network performs network access authentication
on the user equipment. The embodiment can solve the
problem the network access process of the related art
does not define how to proceed when the user equipment
alias identifier in the user equipment is asynchronous
with the user equipment alias identifier in the home net-
work.
[0073] In an embodiment of the present disclosure, ob-
taining an encrypted IMSI and sending the encrypted IM-
SI to the home network, so that the home network per-
forms network access authentication on the user equip-
ment includes: receiving a first authentication failure
message sent by the home network, wherein the first
authentication failure message carries a reason value for
the asynchronousness of the user equipment alias iden-
tifier; and sending an attach failure message carrying the
reason value for the asynchronousness of the user equip-
ment alias identifier to the user equipment, to notify the
user equipment to resend an attach request carrying an

encrypted IMSI to the first serving network according to
the reason value for the asynchronousness of the user
equipment alias identifier; obtaining the encrypted IMSI
according to the attach request, and sending the encrypt-
ed IMSI to the home network, so that the home network
performs network access authentication on the user
equipment. Through the above steps, since the attach
procedure is performed again to generate a user equip-
ment alias identifier to ensure that the local user equip-
ment alias identifier is synchronous with the user equip-
ment alias identifier generated by the user equipment, a
securer user equipment alias identifier can be generated.
[0074] In an embodiment of the present disclosure, ob-
taining an encrypted IMSI and sending the encrypted IM-
SI to the home network, so that the home network per-
forms network access authentication on the user equip-
ment includes: receiving a second authentication failure
message sent by the home network; sending a user
equipment identifier request message to the user equip-
ment according to the second authentication failure mes-
sage; and obtaining the encrypted IMSI according to a
response of the user equipment, resending an authenti-
cation request message carrying the encrypted IMSI to
the home network, so that the home network performs
network access authentication on the user equipment.
Through the above steps, since only the authentication
request message carrying the encrypted IMSI is received
again to generate a user equipment alias identifier to en-
sure that the local user equipment alias identifier is syn-
chronous with the user equipment alias identifier gener-
ated by the user equipment, the embodiment can elimi-
nate the need for restarting from the initial steps of the
attach process, and can save time for generating a user
device aliases name identifier.
[0075] In an embodiment of the present disclosure, ob-
taining an encrypted IMSI and sending the encrypted IM-
SI to the home network, so that the home network per-
forms network access authentication on the user equip-
ment includes: receiving a request message to obtain an
encrypted IMSI sent by the home network; sending a
user equipment identifier request message to the user
equipment according to the request message; obtaining
the encrypted IMSI according to a response of the user
equipment, and sending the encrypted IMSI to the home
network, so that the home network performs network ac-
cess authentication on the user equipment. Through the
above steps, since the encrypted IMSI is directly ob-
tained, a user equipment alias identifier can be generated
to ensure that the local user equipment alias identifier is
synchronized with the user equipment alias identifier
generated by the user equipment, without receiving again
the authentication request message carrying an encrypt-
ed IMSI. The embodiment can allow generation of the
user equipment alias identifier quicker and more directly.
[0076] In an embodiment of the present disclosure, be-
fore an authentication request message to the home net-
work is sent, the method includes: receiving an attach
request sent by the user equipment, the attach request
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carrying a temporary identifier; obtaining a user security
context from a second serving network according to the
temporary identifier; and sending a request message for
obtaining the encrypted IMSI or a user equipment alias
identifier to the user equipment if obtaining of the user
security context fails; obtaining the encrypted IMSI or the
user equipment alias identifier according to the message
to perform network access authentication on the user
equipment.
[0077] In order to facilitate the understanding of the
above embodiments, the embodiments of the present
disclosure will be described below in detail with an ex-
ample in which the second serving network is a serving
network 1, and the first serving network is a serving net-
work 2.
[0078] FIG. 6 is a schematic flowchart showing proc-
esses when obtaining of context by a serving network
fails according to an embodiment of the present disclo-
sure. The core idea is: after the home network decrypts
the encrypted IMSI, the home network transmits the se-
curity context and the decrypted IMSI to the serving net-
work. After the serving network and the user equipment
perform two-way authentication, the home network gen-
erates a user equipment alias identifier group, deter-
mines an alias index for the user equipment alias identi-
fier to be used, and sends the user subscription data, the
user equipment alias identifier and the alias index to the
serving network. The serving network sends the tempo-
rary identifier and the alias index to the user equipment.
The user equipment generates a user equipment alias
identifier according to the alias index. The user equip-
ment initiates an attach request to the serving network
with the temporary identifier. The serving network fails
to obtain the user context from other network(s), the serv-
ing network initiates a user equipment identifier request
to the user equipment, and the request type is an en-
crypted IMSI or the user equipment alias identifier. The
serving network performs the attach procedure with the
encrypted IMSI or the user equipment alias identifier. As
shown in FIG. 6, the procedure includes the following
steps.
[0079] In step S602, the user equipment partially en-
crypts the IMSI with a public key Kimsi. The security
method is keeping the original MCC and the MNC un-
changed, and only encrypting the MSIN. That is, the en-
crypted IMSI=MCC+MNC+ encryption function (MSIN,
Kimsi), and the public key is the public key Kimsi of the
home network.
[0080] In step S604, the user equipment sends an in-
itial attach request message to the serving network 1.
The message carries an encrypted IMSI.
[0081] In step S606, the serving network 1 searches
for the home network of the user equipment according
to the MCC and the MNC in the encrypted IMSI, and
sends an authentication request message to the home
network. The message carries the encrypted IMSI.
[0082] In step S608, the home network decrypts the
encrypted IMSI with the private key paired with the public

key, to obtain the decrypted IMSI, and identifies the user
corresponding to the encrypted IMSI.
[0083] In step S610, the home network sends an au-
thentication request response message to the serving
network 1. The message carries a user security context,
that is, a security vector set, and the message also carries
the decrypted IMSI.
[0084] In step S612, the serving network 1 sends a
user authentication request message to the user equip-
ment. The message carries an authentication token
AUTN and a random number RAND. The user equipment
verifies the validity of the network through the authenti-
cation token and calculates an expected response value
XRES with RAND.
[0085] In step S614, the user equipment sends back
a user authentication request response message to the
serving network 1, and the message carries the expected
response value XRES. The serving network 1 compares
the expected response value in the security context with
the received expected response value, and if they are
equal, the serving network 1 authenticates the user
equipment as valid.
[0086] In step S616, the serving network 1 sends a
location update request message to the home network.
The message carries an IMSI.
[0087] In step S618, the home network generates a
user equipment alias identifier group corresponding to
the user equipment with a key K1 shared with the user
equipment, where the user equipment alias identifier in-
cludes the MCC and the MNC of the user equipment and
a user data center identifier. The home network gener-
ates a corresponding alias index for determining a cor-
responding user equipment alias identifier.
[0088] In step S620, the home network sends back a
location update request response message to the serving
network 1. The message carries user subscription data,
the user equipment alias identifier and the alias index, or
the user data center identifier.
[0089] In step S622, the serving network 1 allocates a
temporary identifier to the user equipment. The tempo-
rary identifier includes a network identifier of the serving
network, a device identifier of the serving network, and
a temporary code allocated to the user equipment. The
serving network sends an attach success response mes-
sage back to the user equipment, the message carrying
the temporary identifier and the message further carrying
the alias index or the user data center identifier.
[0090] In step S624, the user equipment determines a
corresponding user equipment alias identifier according
to the alias index, where the user equipment alias iden-
tifier includes the MCC and the MNC of the user equip-
ment, and the user data center identifier.
[0091] In step S626, the user equipment sends an at-
tach request message to the serving network 2, the mes-
sage carrying a temporary identifier.
[0092] In step S628, when the serving network 2 que-
ries according to the temporary identifier, and finds that
there is no user context in local, the serving network 2
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initiates a request message to obtain user context to the
serving network 1 according to the network identifier of
the serving network and the device identifier of the serv-
ing network in the temporary identifier, the message car-
rying the temporary identifier. Or, if it is not possible to
identify the corresponding serving network according to
the temporary identifier, or if a corresponding serving net-
work 1 has an abnormal communication link, the process
proceeds to step S632.
[0093] In step S630, the serving network 1 cannot find
the corresponding user context according to the tempo-
rary identifier, and sends back a user context failure re-
sponse message to the serving network 2.
[0094] In step S632, the serving network 2 sends an
identifier request message to the user equipment, and
the identifier request type is one of an encrypted IMSI or
a user equipment alias identifier.
[0095] In step S634, the user equipment selects a cor-
responding encrypted IMSI or user equipment alias iden-
tifier according to the identifier request type, and sends
back an identifier request response message to the serv-
ing network 2, the message carrying the encrypted IMSI
or the user equipment alias identifier.
[0096] In step S636, the serving network 2 searches
for the home network of the user equipment according
to the MCC and the MNC in the encrypted IMSI or the
user equipment name, and sends an authentication re-
quest message to the home network, the message car-
rying the encrypted IMSI or the user equipment alias iden-
tifier.
[0097] In step S638, if the message carries the encrypt-
ed IMSI, the home network decrypts the encrypted IMSI
with the private key paired with the public key, obtains
the decrypted IMSI, and identifies the user corresponding
to the encrypted IMSI. The home network sends back an
authentication request response to the serving network
2. The message carries a user security context, that is,
a security vector set, the message further carries the de-
crypted IMSI. If the message carries the user equipment
alias identifier, the user data center is found according
to the user data center in the user equipment alias iden-
tifier, and the corresponding user in the user data center
is found. An authentication request response message
is sent back to the serving network 2, the message car-
rying the user security context, i.e. the security vector set.
[0098] In step S640, the serving network 1 sends a
user authentication request message to the user equip-
ment. The message carries the authentication token
AUTN and the random number RAND. The user equip-
ment verifies the validity of the network with the authen-
tication token, and calculates the expected response val-
ue XRES with the RND.
[0099] In step S642, the user equipment sends back
a user authentication request response message to the
serving network 1, the message carrying the expected
response value XRES. The serving network 1 compares
the expected response value in the security context with
the received expected response value, and if they are

equal, the serving network 1 authenticates that the user
equipment is valid.
[0100] In step S644, the serving network 2 sends a
location update request message to the home network,
the message carrying an IMSI or a user equipment alias
identifier.
[0101] In step S646, the home network generates a
user equipment alias identifier group corresponding to
the new user equipment with a key K1 shared with the
user equipment, where the user equipment alias identifier
includes the MCC and the MNC of the user equipment,
and the user data center identifier. The home network
generates a corresponding new alias index and deter-
mines a corresponding new user equipment alias iden-
tifier.
[0102] In step S648, the home network sends a loca-
tion update request response message to the serving
network 2, the message carrying the user subscription
data, the new user equipment alias identifier and the new
alias index, or the user data center identifier.
[0103] In step S650, the serving network 2 allocates a
new temporary identifier to the user equipment, where
the new temporary identifier includes a network identifier
of the serving network, a device identifier of the serving
network, and a new temporary code allocated to the user
equipment, and sends back an attach success response
message to the user equipment, the message carrying
a new temporary identifier, the message further carrying
a new alias index or a user data center identifier.
[0104] In step S652, the user equipment generates a
new user equipment alias identifier group corresponding
to the user equipment with the key K1, where the user
equipment alias identifier includes the MCC and the MNC
of the user equipment, and the user data center identifier.
The user equipment determines the corresponding new
user equipment alias identifier according to the new alias
index.
[0105] FIG. 7 is a first schematic flowchart of a process-
ing procedure when a home network detects asynchro-
nous user equipment alias identifier. The core idea is that
after the home network receives an authentication re-
quest message from the serving network, it discovers
asynchronousness of the user equipment alias identifier
in the user equipment, the home network sends back to
the serving network an authentication failure message,
the message carrying a reason value for the asynchro-
nousness of the user equipment alias identifier. The serv-
ing network sends back an attach failure message to the
serving network, the message carrying a reason value
for the asynchronousness of the user equipment alias
identifier. The user equipment re-initiates an attach re-
quest to the serving network with an encrypted IMSI ac-
cording to the reason value for the asynchronousness of
the user equipment alias identifier. As shown in FIG. 7,
the process includes the following steps.
[0106] In step S702, initial registration is completed in
the serving network 1 according to step S602 to step
S624, or registration is completed once in other networks,
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the user equipment having a temporary identifier and a
user equipment alias identifier.
[0107] In step S704, the user equipment sends an at-
tach request message to the serving network 2, the mes-
sage carrying a temporary identifier.
[0108] In step S706, when the serving network 2 que-
ries according to the temporary identifier, and finds that
there is no local user context, the serving network 2 ini-
tiates a request message to obtain user context to the
serving network 1 according to the network identifier of
the serving network and the device identifier of the serv-
ing network in the temporary identifier, the message car-
rying the temporary identifier.
[0109] In step S708, the serving network 1 searches
for the corresponding user context according to the tem-
porary identifier, and sends back a user context response
message to the serving network 2, the message carrying
the user context.
[0110] In step S710, the serving network 2 searches
for the home network of the user equipment according
to the MCC and the MNC in the user equipment name
identifier in the user context, and sends an authentication
request message to the home network, the message car-
rying the user equipment alias identifier.
[0111] In step S712, the home network fails to query
the user according to the user equipment alias identifier.
[0112] In step S714, the home network sends back an
authentication failure message to the serving network 2,
the message carrying a reason value for failure in que-
rying the user equipment alias identifier.
[0113] In step S716, the serving network 2 sends back
an attach failure response message to the user equip-
ment, the message carrying the reason value for failure
in querying the user equipment alias identifier.
[0114] In step S718, the user equipment initiates an
attach request message to the serving network 2 accord-
ing to the reason value for failure, the message carrying
the encrypted IMSI.
[0115] In step S720, the attach process similar to the
initial registration in the serving network 2 is completed
according to steps S604-S624.
[0116] FIG. 8 is a second schematic diagram of a proc-
ess for asynchronously processing a user equipment ali-
as identifier in a home network according to an embod-
iment of the present disclosure. The core idea is that after
the home network receives an authentication request
message from the serving network, it discovers asyn-
chronousness of the user equipment alias identifier in
the user equipment, the home network sends back to the
serving network an authentication failure message, the
message carrying a reason value for the asynchronous-
ness of the user equipment alias identifier. The serving
network initiates a user equipment identifier request mes-
sage to the user equipment, and the request identifier
type is encrypted IMSI. The serving network initiates a
re-authentication process with the encrypted IMSI, and
completes the subsequent attach procedure. As shown
in FIG. 8, the process includes the following steps.

[0117] In step S802, initial registration is completed in
the serving network 1 according to step S602 to step
S624, or registration is completed once in other net-
work(s), the user equipment having a temporary identifier
and a user equipment alias identifier.
[0118] In step S804, the user equipment sends an at-
tach request message to the serving network 2, the mes-
sage carrying a temporary identifier.
[0119] In step S806, when the serving network 2 que-
ries according to the temporary identifier, and finds that
there is no local user context, the serving network 2 ini-
tiates a request message to obtain user context to the
serving network 1 according to the network identifier of
the serving network and the device identifier of the serv-
ing network in the temporary identifier, the message car-
rying the temporary identifier.
[0120] In step S808, the serving network 1 searches
for the corresponding user context according to the tem-
porary identifier, and sends back a user context response
message to the serving network 2, the message carrying
the user context.
[0121] In step S810, the serving network 2 searches
for the home network of the user equipment according
to the MCC and the MNC in the user equipment name
identifier in the user context, and sends an authentication
request message to the home network, the message car-
rying the user equipment alias identifier.
[0122] In step S812, the home network fails to query
the user according to the user equipment alias identifier.
[0123] In step S814, the home network sends back an
authentication failure message to the serving network 2,
the message carrying a reason value for failure in que-
rying the user equipment alias identifier.
[0124] In step S816, the serving network 2 initiates an
identifier request message to the user equipment, and
the identifier request type is an encrypted IMSI.
[0125] In step S818, the user equipment selects a cor-
responding encrypted IMSI according to the identifier re-
quest type, and sends back an identifier request re-
sponse message to the serving network 2, the message
carrying the encrypted IMSI.
[0126] In step S820, the serving network 2 searches
for the home network of the user equipment according
to the MCC and the MNC in the encrypted IMSI or the
user equipment name, and sends an authentication re-
quest message to the home network, the message car-
rying the encrypted IMSI.
[0127] In step S822, the home network decrypts the
encrypted IMSI with the private key paired with the public
key, obtains the decrypted IMSI, and identifies the user
corresponding to the encrypted IMSI. The home network
sends back an authentication request response to the
serving network 2, the message carrying a user security
context, that is, a security vector set, the message further
carrying the decrypted IMSI.
[0128] In step S824, the serving network 1 sends a
user authentication request message to the user equip-
ment, the message carrying the authentication token
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AUTN and the random number RAND, and the user
equipment verifies the validity of the network with the
authentication token, and calculates the expected re-
sponse value XRES with the RND.
[0129] In step S826, the user equipment sends back
a user authentication request response message to the
serving network 1, the message carrying the expected
response value XRES. The serving network 1 compares
the expected response value in the security context with
the received expected response value, and if they are
equal, the serving network 1 authenticates that the user
equipment is valid.
[0130] In step S828, the serving network 2 sends a
location update request message to the home network,
the message carrying an IMSI.
[0131] In step S830, the home network generates a
user equipment alias identifier group corresponding to
the new user equipment with a key K1 shared with the
user equipment, where the user equipment alias identifier
includes the MCC and the MNC of the user equipment,
and the user data center identifier. The home network
generates a corresponding new alias index and deter-
mines a corresponding new user equipment alias iden-
tifier.
[0132] In step S832, the home network sends a loca-
tion update request response message to the serving
network 2, the message carrying the user subscription
data, the new user equipment alias identifier and the new
alias index, or the user data center identifier.
[0133] In step S834, the serving network 2 allocates a
new temporary identifier to the user equipment, where
the new temporary identifier includes a network identifier
of the serving network, a device identifier of the serving
network, and a new temporary code allocated to the user
equipment, and sends back an attach success response
message to the user equipment. The message carries a
new temporary identifier and the message further carries
a new alias index or a user data center identifier.
[0134] In step S836, the user equipment generates a
new user equipment alias identifier group corresponding
to the user equipment with the key K1, where the user
equipment alias identifier includes the MCC and the MNC
of the user equipment, and the user data center identifier,
and the user equipment determines the corresponding
new user equipment alias identifier according to the new
alias index.
[0135] FIG. 9 is a third schematic diagram of a process
for asynchronously processing a user equipment alias
identifier in a home network according to an embodiment
of the present disclosure. The core idea is that after the
home network receives an authentication request mes-
sage from the serving network, it discovers asynchro-
nousness of the user equipment alias identifier in the
user equipment, the home network sends to the serving
network a request message to obtain an encrypted IMSI,
the serving network sends a user equipment identifier
request to the user equipment, where the type of the iden-
tifier request is the encrypted IMSI; after the home net-

work obtains the encrypted IMSI, the home network de-
crypts the IMSI, and completes the subsequent attach
procedure. As shown in FIG. 9, the process includes the
following steps.
[0136] In step S902, initial registration is completed in
the serving network 1 according to step S602 to step
S624, or registration is completed once in other net-
work(s), the user equipment having a temporary identifier
and a user equipment alias identifier.
[0137] In step S904, the user equipment sends an at-
tach request message to the serving network 2, the mes-
sage carrying a temporary identifier.
[0138] In step S906, when the serving network 2 que-
ries according to the temporary identifier, and finds that
there is no user context in local, the serving network 2
initiates a request message to obtain user context to the
serving network 1 according to the network identifier of
the serving network and the device identifier of the serv-
ing network in the temporary identifier, the message car-
rying the temporary identifier.
[0139] In step S908, the serving network 1 searches
for the corresponding user context according to the tem-
porary identifier, and sends back a user context response
message to the serving network 2, the message carrying
the user context.
[0140] In step S910, the serving network 2 searches
for the home network of the user equipment according
to the MCC and the MNC in the user equipment name
identifier in the user context, and sends an authentication
request message to the home network, the message car-
rying the user equipment alias identifier.
[0141] In step S912, the home network fails to query
the user according to the user equipment alias identifier.
[0142] In step S914, the home network sends to the
serving network 2 a request message to obtain an en-
crypted IMSI of the user.
[0143] In step S916, the serving network 2 initiates an
identifier request message to the user equipment, and
the identifier request type is an encrypted IMSI.
[0144] In step S918, the user equipment selects a cor-
responding encrypted IMSI according to the identifier re-
quest type, and sends back an identifier request re-
sponse message to the serving network 2, the message
carrying the encrypted IMSI.
[0145] In step S920, the serving network 2 sends back
a user encrypted IMSI response message back to the
home network, the message carrying the encrypted IMSI.
[0146] In step S922, the home network decrypts the
encrypted IMSI with the private key paired with the public
key, obtains the decrypted IMSI, and identifies the user
corresponding to the encrypted IMSI. The home network
sends back an authentication request response to the
serving network 2, the message carrying a user security
context, that is, a security vector set, the message further
carrying the decrypted IMSI.
[0147] In step S924, the serving network 1 sends a
user authentication request message to the user equip-
ment, the message carrying the authentication token
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AUTN and the random number RAND, and the user
equipment verifies the validity of the network with the
authentication token, and calculates the expected re-
sponse value XRES with the RND.
[0148] In step S926, the user equipment sends back
a user authentication request response message to the
serving network 1, the message carrying the expected
response value XRES. The serving network 1 compares
the expected response value in the security context with
the received expected response value, and if they are
equal, the serving network 1 authenticates that the user
equipment is valid.
[0149] In step S928, the serving network 2 sends a
location update request message to the home network,
the message carrying an IMSI.
[0150] In step S930, the home network generates a
user equipment alias identifier group corresponding to
the new user equipment with a key K1 shared with the
user equipment, where the user equipment alias identifier
includes the MCC and the MNC of the user equipment,
and the user data center identifier. The home network
generates a corresponding new alias index and deter-
mines a corresponding new user equipment alias iden-
tifier.
[0151] In step S932, the home network sends a loca-
tion update request response message to the serving
network 2, the message carrying the user subscription
data, the new user equipment alias identifier and the new
alias index, or the user data center identifier.
[0152] In step S934, the serving network 2 allocates a
new temporary identifier to the user equipment, where
the new temporary identifier includes a network identifier
of the serving network, a device identifier of the serving
network, and a new temporary code allocated to the user
equipment, and sends back an attach success response
message to the user equipment, the message carrying
a new temporary identifier, the message further carrying
a new alias index or a user data center identifier.
[0153] In step S936, the user equipment generates a
new user equipment alias identifier group corresponding
to the user equipment with the key K1, where the user
equipment alias identifier includes the MCC and the MNC
of the user equipment, and the user data center identifier,
and the user equipment determines the corresponding
new user equipment alias identifier according to the new
alias index.
[0154] It can be seen that in the above embodiments,
the asynchronousness in the user equipment alias iden-
tifier is diagnosed by the serving network and the home
network, and corresponding processes are performed.
Thus, the embodiments of the present disclosure can
solve the problem that the user equipment alias identifi-
ers in the home network and the serving network are
asynchronous.
[0155] Through the description of the above embodi-
ments, those skilled in the art can clearly understand that
the method according to the above embodiments can be
implemented by means of software in combination with

a necessary general hardware platform, of course, can
be implemented by hardware, but in many cases, the
former is a better implementation. Based on such under-
standing, the technical solutions of the embodiments of
the present disclosure, or the parts of the technical so-
lutions embodiments of the present disclosure contribut-
ing over prior arts, may be embodied in the form of a
software product in essence or in the form of a software
product stored in a storage medium (such as ROM/RAM,
a magnetic disc, an optical disc), including a number of
instructions for causing a terminal device (which may be
a mobile phone, a computer, a server, or a network de-
vice, etc.) to perform the methods described in various
embodiments of the present disclosure.

Second Embodiment

[0156] In an embodiment, a network access authenti-
cation device is also provided, which is used to implement
the above embodiments and exemplary implementation,
and description that has been made will not be repeated.
As used below, the term "module" may be a combination
of software and/or hardware implementing a predeter-
mined function. Although the devices described in the
following embodiments are preferably implemented in
software, hardware or a combination of software and
hardware is also possible and can be contemplated.
[0157] FIG. 10 is a first structural block diagram of a
network access authentication device according to an
embodiment of the present disclosure. As shown in FIG.
10, the apparatus includes:

a first receiving module 102 configured to receive an
authentication request message sent by a first serv-
ing network, the authentication request message
carrying a user equipment alias identifier generated
by user equipment;
a determining module 104 connected to the first re-
ceiving module 102, and configured to determine
whether a local user equipment alias identifier is
asynchronous with a user equipment alias identifier
generated by the user equipment; and
a first obtaining module 106 connected to the deter-
mining module 104, and configured to, when the de-
termination result is positive, obtain an encrypted In-
ternational Mobile Subscriber Identification Number
IMSI for performing network access authentication
on the user equipment.

[0158] In an embodiment of the present disclosure, the
first obtaining module is further configured to send a first
authentication failure message to the first serving net-
work, wherein the first authentication failure message
carries a reason value for the asynchronousness of the
user equipment alias identifier, and the reason value for
the asynchronousness of the user equipment alias iden-
tifier is used for notifying the user equipment to resend
an attach request carrying an encrypted IMSI to the first
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serving network according to the reason value for the
asynchronousness of the user equipment alias identifier;
obtain the encrypted IMSI according to the attach re-
quest, and perform network access authentication on the
user equipment.
[0159] In an embodiment of the present disclosure, the
first obtaining module is configured to send a second
authentication failure message to the first serving net-
work; receive an authentication request message carry-
ing the encrypted IMSI re-sent by the first serving network
according to the second authentication failure message;
and obtain the encrypted IMSI according to the authen-
tication request message to perform network access au-
thentication on the user equipment.
[0160] In an embodiment of the present disclosure, the
first obtaining module is configured to send a request
message to obtain an encrypted IMSI to the first serving
network; obtain the encrypted IMSI according to a re-
sponse message of the request message; decrypt the
encrypted IMSI, feed back an authentication response
message to the first serving network, wherein the authen-
tication response message carries a user security con-
text, and the user security context is used for performing
network access authentication on the user equipment.
[0161] FIG. 11 is a first block diagram of a preferred
structure of a network access authentication device ac-
cording to an embodiment of the present disclosure. As
shown in FIG. 11, in addition to all the modules shown
in FIG. 10, the device further includes:

a second receiving module 112 configured to receive
an encrypted IMSI sent by a second serving network;
a generating module 114 connected to the second
receiving module 112, and configured to: after it is
determined that the user equipment corresponding
to the encrypted IMSI is valid, generate an alias index
corresponding to a user equipment alias identifier to
be used; and
a first sending module 116 connected to the gener-
ating module 114, and configured to send the alias
index to the second serving network, so as to notify
the user equipment to generate a user equipment
alias identifier according to the alias index.

[0162] FIG. 12 is a second structural block diagram of
a network access authentication device according to an
embodiment of the present disclosure. As shown in FIG.
12, the device includes:

a second sending module 122 configured to send an
authentication request message to the home net-
work, the authentication request message carrying
a user equipment alias identifier generated by the
user equipment;
a determining module 124 connected to the second
sending module 122, and configured to determine,
according to a feedback of the home network, that
a user equipment alias identifier in the home network

is asynchronous with the user equipment alias iden-
tifier generated by the user equipment;
a second obtaining module 126 connected to the de-
termining module 124, and configured to obtain an
encrypted International Mobile Subscriber Identifica-
tion Number IMSI, and send the encrypted IMSI to
the home network, so that the home network per-
forms network access authentication on the user
equipment.

[0163] In an embodiment of the present disclosure, the
second obtaining module is further configured to receive
a first authentication failure message sent by the home
network, wherein the first authentication failure message
carries a reason value for the asynchronousness of the
user equipment alias identifier; and send an attach failure
message carrying the reason value for the asynchro-
nousness of the user equipment alias identifier to the
user equipment, to notify the user equipment to resend
an attach request carrying an encrypted IMSI to the first
serving network according to the reason value for the
asynchronousness of the user equipment alias identifier;
obtain the encrypted IMSI according to the attach re-
quest, and send the encrypted IMSI to the home network,
so that the home network performs network access au-
thentication on the user equipment.
[0164] In an embodiment of the present disclosure, the
second obtaining module is further configured to receive
a second authentication failure message sent by the
home network; send a user equipment identifier request
message to the user equipment according to the second
authentication failure message; and obtain the encrypted
IMSI according to a response of the user equipment, re-
send an authentication request message carrying the en-
crypted IMSI to the home network, so that the home net-
work performs network access authentication on the user
equipment.
[0165] In an embodiment of the present disclosure, the
second obtaining module is further configured to receive
a request message to obtain an encrypted IMSI sent by
the home network; send a user equipment identifier re-
quest message to the user equipment according to the
request message; obtain the encrypted IMSI according
to a response of the user equipment, and send the en-
crypted IMSI to the home network, so that the home net-
work performs network access authentication on the user
equipment.
[0166] FIG. 13 is a second block diagram of a preferred
structure of a network access authentication device ac-
cording to an embodiment of the present disclosure. As
shown in FIG. 13, in addition to all the modules shown
in FIG. 12, the device further includes:

a third receiving module 132 configured to receive
an attach request sent by the user equipment, the
attach request carrying a temporary identifier;
a third obtaining module 134 connected to the third
receiving module 132, and configured to obtain a
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user security context from a second serving network
according to the temporary identifier;
a third sending module 136 connected to the third
obtaining module 134, and configured to send a re-
quest message for obtaining the encrypted IMSI or
a user equipment alias identifier to the user equip-
ment if obtaining of the user security context fails;
a fourth obtaining module 138 connected to the third
sending module 136, and configured to obtain the
encrypted IMSI or the user equipment alias identifier
according to the message, for performing network
access authentication on the user equipment.

[0167] It should be noted that each of the above mod-
ules may be implemented by software or hardware. For
the latter, the foregoing may be implemented by, but not
limited to that the above modules are all located in the
same processor; or, the above modules are located in
different processors in any combination forms.

Third Embodiment

[0168] An embodiment of the present disclosure also
provides a storage medium. In this embodiment, the
above storage medium may be configured to store pro-
gram codes for performing the following steps.
[0169] In S1, an authentication request message sent
by a first serving network is received, the authentication
request message carrying a user equipment alias iden-
tifier generated by user equipment.
[0170] In S2, whether a local user equipment alias
identifier is asynchronous with the user equipment alias
identifier generated by the user equipment is determined.
[0171] In S3, if the determination result is positive, an
encrypted International Mobile Subscriber Identification
Number IMSI is obtained for performing network access
authentication on the user equipment.
[0172] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps:
Obtaining an encrypted IMSI for performing network ac-
cess authentication on the user equipment includes:

S1, sending a first authentication failure message to
the first serving network, wherein the first authenti-
cation failure message carries a reason value for the
asynchronousness of the user equipment alias iden-
tifier, and the reason value for the asynchronousness
of the user equipment alias identifier is used for no-
tifying the user equipment to resend an attach re-
quest carrying an encrypted IMSI to the first serving
network according to the reason value for the asyn-
chronousness of the user equipment alias identifier;
and
S2, obtaining the encrypted IMSI according to the
attach request, for performing network access au-
thentication on the user equipment.

[0173] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps:
Obtaining an encrypted IMSI for performing network ac-
cess authentication on the user equipment includes:

S1, sending a second authentication failure mes-
sage to the first serving network;
S2, receiving an authentication request message
carrying the encrypted IMSI re-sent by the first serv-
ing network according to the second authentication
failure message; and
S3, obtaining the encrypted IMSI according to the
authentication request message, for performing net-
work access authentication on the user equipment.

[0174] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps:
Obtaining an encrypted IMSI for performing network ac-
cess authentication on the user equipment includes:

S1, sending a request message to obtain an encrypt-
ed IMSI to the first serving network;
S2, obtaining the encrypted IMSI according to a re-
sponse message of the request message; and
S3, decrypting the encrypted IMSI, and feeding back
an authentication response message to the first serv-
ing network, wherein the authentication response
message carries a user security context, and the us-
er security context is used for performing network
access authentication on the user equipment.

[0175] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps:
Before the authentication request message sent by the
first serving network is received, the method further in-
cludes:

S1, receiving an encrypted IMSI sent by a second
serving network;
S2, after it is determined that the user equipment
corresponding to the encrypted IMSI is valid, gener-
ating an alias index corresponding to a user equip-
ment alias identifier to be used; and
S3, sending the alias index to the second serving
network, so as to notify the user equipment to gen-
erate a user equipment alias identifier according to
the alias index.

[0176] An embodiment of the present disclosure also
provides a storage medium. In this embodiment, the
above storage medium may be configured to store pro-
gram codes for performing the following steps.
[0177] In S1, an authentication request message is
sent to the home network, the authentication request
message carrying a user equipment alias identifier gen-
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erated by the user equipment.
[0178] In S2, according to a feedback of the home net-
work, it is determined that the user equipment alias iden-
tifier in the home network is asynchronous with the user
equipment alias identifier generated by the user equip-
ment; and
[0179] In S3, an encrypted International Mobile Sub-
scriber Identification Number IMSI is obtained, and the
encrypted IMSI to the home network is sent, so that the
home network performs network access authentication
on the user equipment.
[0180] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps:
Obtaining an encrypted IMSI and sending the encrypted
IMSI to the home network, so that the home network per-
forms network access authentication on the user equip-
ment includes:

S1, receiving a first authentication failure message
sent by the home network, wherein the first authen-
tication failure message carries a reason value for
the asynchronousness of the user equipment alias
identifier;
S2, sending an attach failure message carrying the
reason value for the asynchronousness of the user
equipment alias identifier to the user equipment, to
notify the user equipment to resend an attach re-
quest carrying an encrypted IMSI to the first serving
network according to the reason value for the asyn-
chronousness of the user equipment alias identifier;
and
S3, obtaining the encrypted IMSI according to the
attach request, and sending the encrypted IMSI to
the home network, so that the home network per-
forms network access authentication on the user
equipment.

[0181] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps:
Obtaining an encrypted IMSI and sending the encrypted
IMSI to the home network, so that the home network per-
forms network access authentication on the user equip-
ment includes:

S1, receiving a second authentication failure mes-
sage sent by the home network;
S2, sending a user equipment identifier request mes-
sage to the user equipment according to the second
authentication failure message; and
S3: obtaining the encrypted IMSI according to a re-
sponse of the user equipment, resending an authen-
tication request message carrying the encrypted IM-
SI to the home network, so that the home network
performs network access authentication on the user
equipment.

[0182] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps:
Obtaining an encrypted IMSI and sending the encrypted
IMSI to the home network, so that the home network per-
forms network access authentication on the user equip-
ment includes:

S 1, receiving a request message to obtain an en-
crypted IMSI sent by the home network;
S2, sending a user equipment identifier request mes-
sage to the user equipment according to the request
message; and
S3, obtaining the encrypted IMSI according to a re-
sponse of the user equipment, and sending the en-
crypted IMSI to the home network, so that the home
network performs network access authentication on
the user equipment.

[0183] In an embodiment of the present disclosure, the
storage medium is further configured to store program
codes for performing the following steps:
Before an authentication request message to the home
network is sent, the method includes:

S1, receiving an attach request sent by the user
equipment, the attach request carrying a temporary
identifier;
S2, obtaining a user security context from a second
serving network according to the temporary identifi-
er;
S3, sending a request message for obtaining the en-
crypted IMSI or a user equipment alias identifier to
the user equipment if obtaining of the user security
context fails; and
S4, obtaining the encrypted IMSI or the user equip-
ment alias identifier according to the message, for
performing network access authentication on the us-
er equipment.

[0184] Optionally, in an embodiment, the above stor-
age medium may include, but is not limited to, a USB
flash drive, a Read-Only Memory (ROM), a Random Ac-
cess Memory (RAM), a mobile hard disk, a magnetic disc,
an optical disc and a variety of media that can store pro-
gram codes.
[0185] Optionally, in an embodiment, a processor ex-
ecutes according to the stored program codes in the stor-
age medium: receiving an authentication request mes-
sage sent by a first serving network, the authentication
request message carrying a user equipment alias iden-
tifier generated by user equipment; determining whether
a local user equipment alias identifier is asynchronous
with the user equipment alias identifier generated by the
user equipment; and if the determination result is nega-
tive, obtaining an encrypted International Mobile Sub-
scriber Identification Number IMSI for performing net-
work access authentication on the user equipment.
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[0186] Optionally, in an embodiment, the processor ex-
ecutes the following steps according to the stored pro-
gram codes in the storage medium: obtaining an encrypt-
ed IMSI for performing network access authentication on
the user equipment includes: sending a first authentica-
tion failure message to the first serving network, wherein
the first authentication failure message carries a reason
value for the asynchronousness of the user equipment
alias identifier, and the reason value for the asynchro-
nousness of the user equipment alias identifier is used
for notifying the user equipment to resend an attach re-
quest carrying an encrypted IMSI to the first serving net-
work according to the reason value for the asynchronous-
ness of the user equipment alias identifier; and obtaining
the encrypted IMSI according to the attach request, for
performing network access authentication on the user
equipment.
[0187] Optionally, in an embodiment, the processor ex-
ecutes the following steps according to the stored pro-
gram codes in the storage medium: obtaining an encrypt-
ed IMSI for performing network access authentication on
the user equipment includes: sending a second authen-
tication failure message to the first serving network; re-
ceiving an authentication request message carrying the
encrypted IMSI re-sent by the first serving network ac-
cording to the second authentication failure message;
and obtaining the encrypted IMSI according to the au-
thentication request message, for performing network
access authentication on the user equipment.
[0188] Optionally, in an embodiment, the processor ex-
ecutes according to the stored program codes in the stor-
age medium: obtaining an encrypted IMSI for performing
network access authentication on the user equipment
includes: sending a request message to obtain an en-
crypted IMSI to the first serving network; obtaining the
encrypted IMSI according to a response message of the
request message; decrypting the encrypted IMSI, feed-
ing back an authentication response message to the first
serving network, wherein the authentication response
message carries a user security context, and the user
security context is used for performing network access
authentication on the user equipment.
[0189] Optionally, in an embodiment, the processor ex-
ecutes the following steps according to the stored pro-
gram codes in the storage medium: before the authenti-
cation request message sent by the first serving network
is received, the method further includes: receiving an en-
crypted IMSI sent by a second serving network; after it
is determined that the user equipment corresponding to
the encrypted IMSI is valid, generating an alias index
corresponding to a user equipment alias identifier to be
used; and sending the alias index to the second serving
network, so as to notify the user equipment to generate
a user equipment alias identifier according to the alias
index.
[0190] Optionally, in an embodiment, the processor ex-
ecutes the following steps according to the stored pro-
gram codes in the storage medium: sending an authen-

tication request message to the home network, the au-
thentication request message carrying a user equipment
alias identifier generated by the user equipment; accord-
ing to a feedback of the home network, determining that
the user equipment alias identifier in the home network
is asynchronous with the user equipment alias identifier
generated by the user equipment; and obtaining an en-
crypted International Mobile Subscriber Identification
Number IMSI, and sending the encrypted IMSI to the
home network, so that the home network performs net-
work access authentication on the user equipment.
[0191] Optionally, in this embodiment, the processor
executes the following steps according to the stored pro-
gram codes in the storage medium: obtaining an encrypt-
ed IMSI and sending the encrypted IMSI to the home
network, so that the home network performs network ac-
cess authentication on the user equipment includes: re-
ceiving a first authentication failure message sent by the
home network, wherein the first authentication failure
message carries a reason value for the asynchronous-
ness of the user equipment alias identifier; sending an
attach failure message carrying the reason value for the
asynchronousness of the user equipment alias identifier
to the user equipment, to notify the user equipment to
resend an attach request carrying an encrypted IMSI to
the first serving network according to the reason value
for the asynchronousness of the user equipment alias
identifier; and obtaining the encrypted IMSI according to
the attach request, and sending the encrypted IMSI to
the home network, so that the home network performs
network access authentication on the user equipment.
[0192] Optionally, in an embodiment, the processor ex-
ecutes the following steps according to the stored pro-
gram codes in the storage medium: obtaining an encrypt-
ed IMSI and sending the encrypted IMSI to the home
network, so that the home network performs network ac-
cess authentication on the user equipment includes: re-
ceiving a second authentication failure message sent by
the home network; sending a user equipment identifier
request message to the user equipment according to the
second authentication failure message; obtaining the en-
crypted IMSI according to a response of the user equip-
ment, resending an authentication request message car-
rying the encrypted IMSI to the home network, so that
the home network performs network access authentica-
tion on the user equipment. Optionally, in this embodi-
ment, the processor executes the following steps accord-
ing to the stored program codes in the storage medium:
obtaining an encrypted IMSI and sending the encrypted
IMSI to the home network, so that the home network per-
forms network access authentication on the user equip-
ment includes: receiving a request message to obtain an
encrypted IMSI sent by the home network; sending a
user equipment identifier request message to the user
equipment according to the request message; obtaining
the encrypted IMSI according to a response of the user
equipment, and sending the encrypted IMSI to the home
network, so that the home network performs network ac-
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cess authentication on the user equipment.
[0193] Optionally, in this embodiment, the processor
executes the following steps according to the stored pro-
gram codes in the storage medium: before an authenti-
cation request message to the home network is sent, the
method includes: receiving an attach request sent by the
user equipment, the attach request carrying a temporary
identifier; obtaining a user security context from a second
serving network according to the temporary identifier;
sending a request message for obtaining the encrypted
IMSI or a user equipment alias identifier to the user equip-
ment if obtaining of the user security context fails; and
obtaining the encrypted IMSI or the user equipment alias
identifier according to the message to perform network
access authentication on the user equipment.
[0194] For example, the specific examples in the em-
bodiments may refer to the examples described in the
above embodiments and the optional implementations,
details of which will not be repeated herein.
[0195] Apparently, those skilled in the art should un-
derstand that the above modules or steps of the embod-
iments of the present disclosure can be implemented by
a general computing device, which can be concentrated
on a single computing device or distributed in a network
of plurality of computing devices. Alternatively, they may
be implemented by program codes executable by the
computing device so that they can be stored in the stor-
age device and executed by the computing device. In
some cases, the steps shown or described may be per-
formed in an order different from that is described herein.
Alternatively, they may be fabricated into individual inte-
grated circuit modules, or a plurality of modules or steps
may be fabricated into a single integrated circuit module.
Thus, embodiments of the present disclosure are not lim-
ited to any specific combination of hardware and soft-
ware.
[0196] The above is only the exemplary embodiments
of the present disclosure, and is not intended to limit the
embodiments of the present disclosure. Various modifi-
cations and changes can be made to the embodiments
of the present disclosure by those skilled in the art. Any
modifications, equivalent substitutions, improvements,
etc. within the spirit and scope of the present disclosure
are intended to be included within the scope of the
present disclosure.

Industrial Applicability

[0197] In the network access authentication method
provided by the embodiments of the present disclosure,
when the local user equipment alias identifier is asyn-
chronous with the user equipment alias identifier gener-
ated by the user equipment, an encrypted International
Mobile Subscriber Identification Number IMSI is obtained
for performing network access authentication on the user
equipment. Thus, embodiments of the present disclosure
can solve the problem that the network access process
of the related art does not define how to proceed when

the user equipment alias identifier in the user equipment
is asynchronous with the user equipment alias identifier
in the home network.
[0198] The following items are preferred embodi-
ments:

1. A network access authentication method, com-
prising:

receiving an authentication request message
sent by a first serving network, the authentica-
tion request message carrying a user equipment
alias identifier generated by user equipment;
determining whether a local user equipment ali-
as identifier is asynchronous with the user equip-
ment alias identifier generated by the user
equipment; and
when the determination result is positive, obtain-
ing an encrypted International Mobile Subscrib-
er Identification Number IMSI for performing net-
work access authentication on the user equip-
ment.

2. The method of item 1, wherein obtaining an en-
crypted International Mobile Subscriber Identifica-
tion Number IMSI for performing network access au-
thentication on the user equipment comprises:

sending a first authentication failure message to
the first serving network, wherein the first au-
thentication failure message carries a reason
value for asynchronousness of the user equip-
ment alias identifier, and the reason value for
the asynchronousness of the user equipment
alias identifier is used for notifying the user
equipment to resend an attach request carrying
an encrypted IMSI to the first serving network
according to the reason value for the asynchro-
nousness of the user equipment alias identifier;
and
obtaining the encrypted IMSI according to the
attach request to perform network access au-
thentication on the user equipment.

3. The method of item 1, wherein obtaining an en-
crypted International Mobile Subscriber Identifica-
tion Number IMSI for performing network access au-
thentication on the user equipment comprises:

sending a second authentication failure mes-
sage to the first serving network;
receiving an authentication request message
carrying the encrypted IMSI re-sent by the first
serving network according to the second au-
thentication failure message; and
obtaining the encrypted IMSI according to the
authentication request message to perform net-
work access authentication on the user equip-
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ment.

4. The method of item 1, wherein obtaining an en-
crypted International Mobile Subscriber Identifica-
tion Number IMSI for performing network access au-
thentication on the user equipment comprises:

sending a request message to obtain an en-
crypted IMSI to the first serving network;
obtaining the encrypted IMSI according to a re-
sponse message of the request message; and
decrypting the encrypted IMSI, feeding back an
authentication response message to the first
serving network, wherein the authentication re-
sponse message carries a user security context,
and the user security context is used for per-
forming network access authentication on the
user equipment.

5. The method according to any one of items 1 to 4,
wherein, before receiving the authentication request
message sent by the first serving network, the meth-
od further comprises:

receiving an encrypted IMSI sent by a second
serving network; and
after determining that user equipment corre-
sponding to the encrypted IMSI is valid, gener-
ating an alias index corresponding to a user
equipment alias identifier to be used; and send-
ing the alias index to the second serving net-
work, so as to notify the user equipment to gen-
erate a user equipment alias identifier according
to the alias index.

6. A network access authentication method, com-
prising:

sending an authentication request message to
a home network, the authentication request
message carrying a user equipment alias iden-
tifier generated by user equipment;
according to a feedback of the home network,
determining that a user equipment alias identi-
fier in the home network is asynchronous with
the user equipment alias identifier generated by
the user equipment; and
obtaining an encrypted International Mobile
Subscriber Identification Number IMSI, and
sending the encrypted IMSI to the home net-
work, so that the home network performs net-
work access authentication on the user equip-
ment.

7. The method of item 6, wherein obtaining an en-
crypted IMSI and sending the encrypted IMSI to the
home network, so that the home network performs
network access authentication on the user equip-

ment comprises:

receiving a first authentication failure message
sent by the home network, wherein the first au-
thentication failure message carries a reason
value for the asynchronousness of the user
equipment alias identifier;
sending an attach failure message carrying the
reason value for the asynchronousness of the
user equipment alias identifier to the user equip-
ment, to notify the user equipment to resend an
attach request carrying an encrypted IMSI to the
first serving network according to the reason val-
ue for the asynchronousness of the user equip-
ment alias identifier; and
obtaining the encrypted IMSI according to the
attach request, and sending the encrypted IMSI
to the home network, so that the home network
performs network access authentication on the
user equipment.

8. The method of item 6, wherein obtaining an en-
crypted IMSI and sending the encrypted IMSI to the
home network, so that the home network performs
network access authentication on the user equip-
ment comprises:

receiving a second authentication failure mes-
sage sent by the home network;
sending a user equipment identifier request
message to the user equipment according to the
second authentication failure message; and
obtaining the encrypted IMSI according to a re-
sponse of the user equipment, resending an au-
thentication request message carrying the en-
crypted IMSI to the home network, so that the
home network performs network access authen-
tication on the user equipment.

9. The method of item 6, wherein obtaining an en-
crypted IMSI and sending the encrypted IMSI to the
home network, so that the home network performs
network access authentication on the user equip-
ment comprises:

receiving a request message to obtain an en-
crypted IMSI sent by the home network;
sending a user equipment identifier request
message to the user equipment according to the
request message; and
obtaining the encrypted IMSI according to a re-
sponse of the user equipment, and sending the
encrypted IMSI to the home network, so that the
home network performs network access authen-
tication on the user equipment.

10. The method according to any one of items 6 to
9, wherein before sending an authentication request
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message to the home network, the method further
comprises:

receiving an attach request sent by the user
equipment, the attach request carrying a tem-
porary identifier;
obtaining a user security context from a second
serving network according to the temporary
identifier;
sending a request message for obtaining the en-
crypted IMSI or a user equipment alias identifier
to the user equipment when obtaining of the user
security context fails; and
obtaining the encrypted IMSI or the user equip-
ment alias identifier according to the message
to perform network access authentication on the
user equipment.

11. A network access authentication device, com-
prising:

a first receiving module configured to receive an
authentication request message sent by a first
serving network, the authentication request
message carrying a user equipment alias iden-
tifier generated by user equipment;
a determining module configured to determine
whether a local user equipment alias identifier
is asynchronous with a user equipment alias
identifier generated by the user equipment; and
a first obtaining module configured to, when the
determination result is positive, obtain an en-
crypted International Mobile Subscriber Identifi-
cation Number IMSI for performing network ac-
cess authentication on the user equipment.

12. The device of item 11, wherein the first obtaining
module is further configured to send a first authen-
tication failure message to the first serving network,
wherein the first authentication failure message car-
ries a reason value for the asynchronousness of the
user equipment alias identifier, and the reason value
for the asynchronousness of the user equipment ali-
as identifier is used for notifying the user equipment
to resend an attach request carrying an encrypted
IMSI to the first serving network according to the rea-
son value for the asynchronousness of the user
equipment alias identifier; obtain the encrypted IMSI
according to the attach request, and perform network
access authentication on the user equipment.

13. The device of item 11, wherein the first obtaining
module is configured to send a second authentica-
tion failure message to the first serving network; re-
ceive an authentication request message carrying
the encrypted IMSI re-sent by the first serving net-
work according to the second authentication failure
message; and obtain the encrypted IMSI according

to the authentication request message to perform
network access authentication on the user equip-
ment.

14. The device of item 11, wherein the first obtaining
module is configured to send a request message to
obtain an encrypted IMSI to the first serving network;
obtain the encrypted IMSI according to a response
message of the request message; decrypt the en-
crypted IMSI, and feed back an authentication re-
sponse message to the first serving network, where-
in the authentication response message carries a
user security context, and the user security context
is used for performing network access authentication
on the user equipment.

15. The device according to any one of items 11 to
14, further comprising:

a second receiving module configured to receive
an encrypted IMSI sent by a second serving net-
work;
a generating module configured to, after it is de-
termined that the user equipment corresponding
to the encrypted IMSI is valid, generate an alias
index corresponding to a user equipment alias
identifier to be used; and
a first sending module configured to send the
alias index to the second serving network, so as
to notify the user equipment to generate a user
equipment alias identifier according to the alias
index.

16. A network access authentication device, com-
prising:

a second sending module configured to send an
authentication request message to a home net-
work, the authentication request message car-
rying a user equipment alias identifier generated
by user equipment;
a determining module configured to determine,
according to a feedback of the home network,
that a user equipment alias identifier in the home
network is asynchronous with the user equip-
ment alias identifier generated by the user
equipment; and
a second obtaining module configured to obtain
an encrypted International Mobile Subscriber
Identification Number IMSI, and send the en-
crypted IMSI to the home network, so that the
home network performs network access authen-
tication on the user equipment.

17. The device of item 16, wherein the second ob-
taining module is further configured to receive a first
authentication failure message sent by the home net-
work, wherein the first authentication failure mes-
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sage carries a reason value for the asynchronous-
ness of the user equipment alias identifier; and send
an attach failure message carrying the reason value
for the asynchronousness of the user equipment ali-
as identifier to the user equipment, to notify the user
equipment to resend an attach request carrying an
encrypted IMSI to the first serving network according
to the reason value for the asynchronousness of the
user equipment alias identifier; obtain the encrypted
IMSI according to the attach request, and send the
encrypted IMSI to the home network, so that the
home network performs network access authentica-
tion on the user equipment.

18. The device of item 16, wherein the second ob-
taining module is further configured to receive a sec-
ond authentication failure message sent by the home
network; send a user equipment identifier request
message to the user equipment according to the sec-
ond authentication failure message; and obtain the
encrypted IMSI according to a response of the user
equipment, resend an authentication request mes-
sage carrying the encrypted IMSI to the home net-
work, so that the home network performs network
access authentication on the user equipment.

19. The device of item 16, wherein the second ob-
taining module is further configured to receive a re-
quest message to obtain an encrypted IMSI sent by
the home network; send a user equipment identifier
request message to the user equipment according
to the request message; obtain the encrypted IMSI
according to a response of the user equipment, and
send the encrypted IMSI to the home network, so
that the home network performs network access au-
thentication on the user equipment.

20. The device according to any one of items 16 to
19, further comprising:

a third receiving module configured to receive
an attach request sent by the user equipment,
the attach request carrying a temporary identi-
fier;
a third obtaining module configured to obtain a
user security context from a second serving net-
work according to the temporary identifier;
a third sending module configured to send a re-
quest message for obtaining the encrypted IMSI
or a user equipment alias identifier to the user
equipment when obtaining of the user security
context fails; and
a fourth obtaining module configured to obtain
the encrypted IMSI or the user equipment alias
identifier according to the message to perform
network access authentication on the user
equipment.

21. A storage medium, the storage medium compris-
ing a stored program, wherein the program is exe-
cuted to perform the method of any one of items 1
to 10.

Claims

1. A method for wireless communication, comprising:

receiving, by a second serving network, an at-
tach request originated from a user equipment,
the attach request carrying a temporary identi-
fier;
transmitting, by the second serving network, a
request message to a first serving network that
previously served the user equipment to obtain
a user context from the first serving network ac-
cording to the temporary identifier carried in the
attach request;
receiving, by the second serving network, a re-
sponse message from the first serving network
indicating a failure in retrieving the user context;
transmitting, by the second serving network in
response to the failure, an identity request mes-
sage to the user equipment, wherein the identity
request message includes an identity type indi-
cating an encrypted subscription identity; and
receiving, by the second serving network, an
identity response from the user equipment in-
cluding the encrypted subscription identity.

2. The method of claim 1, wherein the encrypted sub-
scription identity is determined by the user equip-
ment using a public key.

3. The method of claim 1, further comprising:

receiving, by the second serving network, a sec-
ond attach request originated from a second us-
er equipment, the second attach request carry-
ing a second encrypted subscription identity;
transmitting, by the second serving network, an
authentication request message to a home net-
work, wherein the authentication request mes-
sage includes the second encrypted subscrip-
tion identity, and wherein the home network is
determined based on a Mobile Country Code,
MCC, and a Mobile Network Node, MNC, carried
in the second encrypted subscription identity;
and
receiving, by the second serving network, an au-
thentication response message from the home
network, the authentication response message
comprising a decrypted subscription identity.

4. The method of claim 3, wherein the second encrypt-
ed subscription identity is determined by the second

41 42 



EP 3 826 339 A1

23

5

10

15

20

25

30

35

40

45

50

55

user equipment using a second public key.

5. A device for wireless communication, comprising:

a processor; and
a memory including processor executable code,
wherein the processor executable code upon
execution by the processor configures the proc-
essor to:

receive an attach request originated from a
user equipment, the attach request carrying
a temporary identifier;
transmit a request message to a first serving
network that previously served the user
equipment to obtain a user context from the
first serving network according to the tem-
porary identifier carried in the attach re-
quest;
receive a response message from the first
serving network indicating a failure in re-
trieving the user context;
transmit, in response to the failure, an iden-
tity request message to the user equipment,
wherein the identity request message in-
cludes an identity type indicating an en-
crypted subscription identity; and
receive an identity response from the user
equipment including the encrypted sub-
scription identity.

6. The device of claim 5, wherein the encrypted sub-
scription identity is determined by the user equip-
ment using a public key.

7. The device of claim 5, wherein the processor is fur-
ther configured to:

receive a second attach request originated from
a second user equipment, the second attach re-
quest carrying a second encrypted subscription
identity;
transmit an authentication request message to
a home network, wherein the authentication re-
quest message includes the second encrypted
subscription identity, and wherein the home net-
work is determined based on a Mobile Country
Code, MCC, and a Mobile Network Node, MNC,
carried in the second encrypted subscription
identity; and
receive an authentication response message
from the home network, the authentication re-
sponse message comprising a decrypted sub-
scription identity.

8. The device of claim 7, wherein the second encrypted
subscription identity is determined by the second us-
er equipment using a second public key.

9. A computer program product comprising a compu-
ter-readable program medium code stored thereup-
on, the code, when executed by a processor, causing
the processor to implement a method that compris-
es:

receiving, by a second serving network, an at-
tach request originated from a user equipment,
the attach request carrying a temporary identi-
fier;
transmitting, by the second serving network, a
request message to a first serving network that
previously served the user equipment to obtain
a user context from the first serving network ac-
cording to the temporary identifier carried in the
attach request;
receiving, by the second serving network, a re-
sponse message from the first serving network
indicating a failure in retrieving the user context;
transmitting, by the second serving network in
response to the failure, an identity request mes-
sage to the user equipment, wherein the identity
request message includes an identity type indi-
cating an encrypted subscription identity; and
receiving, by the second serving network, an
identity response from the user equipment in-
cluding the encrypted subscription identity.

10. The computer program product of claim 9, wherein
the encrypted subscription identity is determined by
the user equipment using a public key.

11. The computer program product of claim 9, further
comprising:

receiving, by the second serving network, a sec-
ond attach request originated from a second us-
er equipment, the second attach request carry-
ing a second encrypted subscription identity;
transmitting, by the second serving network, an
authentication request message to a home net-
work, wherein the authentication request mes-
sage includes the second encrypted subscrip-
tion identity, and wherein the home network is
determined based on a Mobile Country Code,
MCC, and a Mobile Network Node, MNC, carried
in the second encrypted subscription identity;
and
receiving, by the second serving network, an au-
thentication response message from the home
network, the authentication response message
comprising a decrypted subscription identity.

12. The computer program product of claim 11, wherein
the second encrypted subscription identity is deter-
mined by the second user equipment using a second
public key.
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