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face of a relay- device in a wireless communication network
is provided. The method includes the steps: creating a first
context for a User Equipment (UE) with original IMSI (Inter-
national Mobile Subscriber Identity) of the UE at the Uu in-

102 terface of the relay device, creating a second context for the
UE with an allocated relay identity at the Un interface of the
relay device, wherein the allocated relay identity is allocated
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identity, and mapping the radio bearer over the Uu interface
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METHOD AND DEVICE RELATING TO RELAY TECHNIQUE

TECHNICAL FIELD
The present invention relates to wireless communication
technology, more particular to application of relay in the

communication network.

BACKGROUND

A communication system is a facility which facilitates
communication between two or more entities such as communication
devices;networkentitiésandothernodes.Acommunicationsystem
may be provided by one or more interconnect networks and the
elements thereof and a plurality of communication devices, for
example user devices. One or more gateway nodes may be provided
for interconnecting various networks. For example, a gateway
node can be provided between an access network and other
communication networks. The communication may comprise, for
example, communication of data for carrying communications such
as voice, electronic mail (email), text message, and multimedia
and so on.

Ausermay communicateviaacommunicationsystemandaccess
various applications by means of an appropriate communication
device. The user communication devices are often referred to
as user equipment (UE) . An.appropriaté access system allows the
communicationdevice to communicate via the communication system.
An access to the communications system may be provided by means
of a fixed line or wireless communication interface, or a
combination of these. Examples of wireless communication system
or network include cellular networks, various wireless local
area networks (WLANs), wireless personal area networks (WPANs),
and satellite based communication systems and various
combinations of these.

Inwireless systems a network entity such as a base station

provides an access node for communication devices. It is noted
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that incertainsystems, suchas the Third Generation (3G) network
system like TD-SCDMA (Time Division-Synchronous CodévDivision
MultipleAccess),WCDMA(WidebandCodeDivisionMultipléAccess)
and CDMA (Code Division Multiple Access) 2000, a base station
is called 'Node B'. Typically the operation of a base station
node and other apparatus of an access system required for the
communication are controlled by an appropriate control entity,
such as the Radio Network Controller (RNC). The control entity
can be interconnected with other control entities of the
communication network.

Actually the 3Gnetworks have beenwidely deployedinalmost
allmajor communicationsystemworldwide. The 3Gnetworkrequires
improvement on its coverage since it does not work well in some
scenarios, such as cell edge and high speed moving train.

In TD-SCDMA network, Repeater is suggested to improve the
coverage. However, it is obvious that Repeater is not better
than relay node which is used in LTE-A (Long Term
Evolution-Advanced) technologies. The relay node is usedbetween
Node B and a destined node, for example a destined user device
to improve the coverage of the Node B.

Two architectures which include four alternatives for the
relay node, known as architectures A and B, are provided in
documents about LTE-A technologies, such as 3GPP TR36.806.
However, because of the difference between LTE-A network and
3G networks, the solutions used in LTE-A will result in some
disadvantages if they are directly used in 3G networks.

Accordingly, there is a need for a relay technique which

can be used well in 3G networks.

30 SUNHHAR)TOF”THIYHWVENTPON

Toachievetheforegoing,andinaccordancewiththepurpose

of the present invention, amethod, a relay device, arelay server
and related method which relate to the relay techhique’are

disclosed.
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The present invention provides a method for mapping each

radio bearer over a Uu interface to a corresponding radio bearer
over a Un interface of a relay device ina wireless communication
network. The method may include the steps: creating a first
context for a User Equipment (UE) with original IMSI
(International Mobile Subscriber Identity) of the UE at the Uu
interface of the relay device, wherein the first context
including information for the radio bearer over the Uu interface;
creating a second context for the UE with an allocated relay
identity at the Un interface of the relay device, wherein the
allocatedrelay identity having a relationshipwith the original
IMSI , and the second context including information for the radio
bearer over the Un interface; forming a relationship between
the first context and the second context basedon the relationship
between the original IMSI and the allocated relay identity; and
mappingtheradiobearerovertheUuinterfacetotheradiobearer
over the Un interface based on the relationship between the first
context and the second context.

The method further may include deleting the relationship
between the original IMSI and the allocated relay identity in
case that a detach procedure, a PDP de-activation procedure,
or a handover from the relay device is performed.

According to an éspect of the present iﬁvention, a method
for data transmission between a first device and a second device
through a relay device in a wireless communication system is
provided. The method may include receiving data from the first
device via a radio bearer over a Uu or Un interface of the relay
device; obtaining a radio bearer over the Un interface
corresponding to the radio bearer over the Uu interface based
on a mapping relationship if the data is received from the Uu
interface, or obtaining a radio bearer over the Uu interface
corresponding to the radio bearer over the Un interface based
on the mapping relationship if the data is received from the

Un interface, and transmitting the data to the second device
3
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via the obtained radiobearer; inwhich saidmapping relationship
is obtained by creating a first context for a User Equipment
(UE) with original IMSI (International Mobile Subscriber
Identity) of thétﬂﬂat Uu interface of the relay device, wherein
the first context including information for the radio bearer
over the Uu interface, creating a second context for the UE with
an allocated relay identity at the Un interface of the relay
device, wherein the allocated relay identity having a
relationship with the original IMSI, and the second context
including information for the radio bearer over the Un interface,
and forming a relationship between the first context and the
second context based on the relationship between the original
IMSI and the allocated relay identity, and obtaining the mapping
relationshipbasédonthexelationshipbetweenthefirstcontext.
and the second context.

The first device may be the UE and the second device may
be Donor Node B. Or altérnatively, the first device may be a
Donor Node B and the second device may be the UE.

The method may further include deleting the relationship
between the original IMSI and the allocated relay idéntity in
case that a detach procedure, a PDP de-activation procedure,
or a handover from the relay device is performed.

According to an aspect of the present invention, a method
for serving a relay device in a wireless communication system
is provided. The method may include presetting a plurality of
relay identities, allocatinga relay identity from the plurality
of relay identities to a relay device for a User Equipment (UE)
basedonoriginal IMSI (International Mobile Subscriber Identity)
of the UE, and forming a relationship between the original IMSI
and the allocated relay identity.

The method may further include deleting the binding
relationship between the original IMSI and the allocated relay
identity in case that a detach procedure, a PDP de-activation

procedure, or a handover from the relay device is performed.
4
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According to an aspect of the present invention, a relay

device inawireless communication systemis provided. The system
may include a receiver, a transmitter, and a controller, in which
the receiver is arranged to receive data via a radio bearer over
a Uu interface of the relay device, a transmitter is arranged
to transmit data via a corresponding radio bearer over a Un
interface of the relay device, based on a mapping relationship
between the radio bearer over the Uu interface and the radio
bearer over the Un interface, and the controller is arranged
to obtain the mapping relationship by: creating a first context
for a User Equipment (UE) with original IMSI (International
Mobile Subscriber Identity) of the UE at the Uu interface of
therelaydevice, whereinthe first context including information
for the radio bearer over the Uu interface, creating a second
context for the UE with an allocated relay identity at the Un

interface of the relay device, wherein the allocated relay

~identity having a relationship with the original IMSI, and the

second context including information for the radio bearer over
the Un interface, forming a relationship between the first
context and the second context based on the relationship between
theoriginalIMSIandtheallocatedrelayidentity,andbbtaining
the mapping relationship based on the relationshi? between the
first context and the second context.

The controller of the relay device may be used to delete
the relationship between the original IMSI and the allocated
relay identity in case that a detach procedure, a PDP
de-activation procedure, or a handover from the relay device
is performed.

According to an aspect of the present invention, a relay
server which communicates with a relay device is provided. The
server may include a memory arranged to store a plurality of
preset relay identities, and a controllef arranged to allocate
relay identity from the plurality of relay identities for a User

Equipment (UE) based on the original IMSI (International Mobile
_ 5 _ _
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Subscriber Identity) of the UE, and forming a relationship

between the original IMSI and the allocated relay identity,
wherein the allocated relay identity is used by the relay device
for creating a second context including information for radio
bearers over the Un interface.

The controller of the relay server may further delete the
bindingrelationshipbetweenthebriginalIMSIandtheallocated
relay identity in case that a detach procedure, a PDP
de-activation procedure, 6r a handover from the relay device

is performed.

BRIEF DESCRIPTION OF THE DRAWINGS

Inthe following, the inventionwill bedescribedindetails

with reference to an example and the appended drawings, wherein,

Fig.1l is a flow chart, showing the method for mapping each

radio bearer over Uu interface to a corresponding radio bearer

over Un interface of a relay device in a wireless communication

network according to an embodiment of the present invention;

Fig.2 is a flow chart, illustrating the method for data

transmission between a first device and a second device through
a relay device in a wireless communication system, according
to one embodiment of the present invention;

Fig.3 is a flowchart, illustrating the method for severing

the relay device in the wireless communication network;

Fig.4 illustrates the block diagram of the relay device

according to one embodiment of the invention;

Fig.5 illustrates the block diagram of a relay server

according to one embodiment of the invention;

Fig.6A-6C illustrates the protocol stacks for the User
Plane of UE, the Control Plane of UE, and Control Plane of relay

UE, respectively; and

Fig.7-Fig.16 show exemplary procedures in the

communication network based on the present invention.
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DETAILED DESCRIPTION

In accordance with the architecture A mentioned in the
background, the relay node shall set up one GTP tunnel over Un
interface for each of a plurality of radio bearers over Uu
interface, and further maintain the relationship between the
plurality of radio bearers over the Uu interface and the set
up GTP tunnel over the Un interface. In this case, all radio
bearers over the Uu interface which is of similar QoS requirement
are mapped to one radio bearer over the Un interface which conveys
multiple GTP tunnels, in which each GTP tunnel correéponds to

~~

one radio bearer over the Uu interface. The term ““Uu interface!'’
herein refers to the interface via which a relay device (known
as relay node in a communication network) communicate with the
UE, for example, the Uu interface is the radio interface between
UE and relay node, and the term ~~Un interface'' herein refers
to the interface via which the relay device communicates with
other node in the communication network, for example the
interface between the relay Node and the Donor node B.

And thus alternatives of architecture A can only support
QoS of relay node bearer granularity. The alternatives in
accordance with architecture A introduce extra header overhead
in the Un interface. An extra development effort is required
with respect to the new header compression mechanism.

In accordance with the architecture B, the relay node shall

set up one radio bearer over the Un interface for each of a

" plurality of radio bearers over the Uu interface, and maintain

the mapping relationship between the plurality of radio bearers
over the Uu interface and radio bearers over the Un interface.

In order to identify individual UE radio bearer over the
Un interface, a UE identifier is added to one of the PDCP (Packet
DataConvergenceProtocol),RLC(RadioLinkControl)orMAC(Media
Access Contfol) protocol layers, and some parts of the legacy

MAC/RLC/PDCP protocols have to be modified.



10

15

20

25

30

WO 2012/122670 PCT/CN2011/000396

Both architecture A and architecture B introduce some

change in Un port, either adding extra GTP/UDP/IP header over
PDCP or adding UE identifier in MAC/RLC/PDCP protocol layers,
the Radio Access Network (RAN) therefore has to be made adaptive
modification, which results in the relay node being not
transparent to the RAN.

Furthermore, the relay node according to the érchitecture
requires separate GTP EP to identity each service flow at the
Un interface radiobearer, which isnot applicable for CS (Circuit
Switched) domain in 3G as CS domain do not have GTP tunnel. The

relay node in architecture B requires extra UE identifier in

"MAC/RLC/PDCP layer to identify the UE at Un interface, which

is not applicable for CS domain in 3G as the RLC mode for CS
call is Transparent Mode and there isnomultiplexingof dedicated
channels on MAC for CS call's sub-flow, which means there is
no MAC/RLC header for CS call's sub-flow. Therefore the relay
technique provided by LTE-A can not support the communication
in CS domain. |

Although the above proposed architectures introduce the
relay technique to the communication network, it is not suitable
to directly use them in 3G network because the alternatives of
the architectures introduce either extra header overhead in Un
port, and thus new header compression mechanism is needed or
changes in MAC/RLC/PDCP protocol layers have to be done. Further,
the two architectures can not be employed in CS domain, which
constrains the application of above mentioned alternatives in
3G networks.

Embodiments of this invention provide a relay technique
which can be used in 3G networks, and other similar wireless
communicationnetworks. It shouldbenotedthat it isnot intended
to limit the present invention to the 3G networks although the
following embodiments are described by applying in the 3G

networks.
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FIG.1 is a flow chart, showing the method for mapping each

radio bearer over Uu interface to a corresponding radio bearer
over Un intérface of a relay device in a wireless communication
network. As shown in Fig.l, at step 100, a first context for
a User Equipment (UE) with original IMSI (International Mobile
Subscriber Identity) of the UE is created at Uu interface of
the relay device. Then, at step 102, a second context for the
UE with an allocated relay identity is created at Un interface
of the relay device, in which the allocated relay identity is
allocated to the UE based upon the original IMSI of the UE, i.e.,
the allocated identity and the original IMSI corresponds to each
other in a way of one-to-one, and thus a binding relationship
is formed between the allocated relay identity and the original
IMSI. According to the present invention, the first context is
created by the relay device which serves as the access network
for the UE, and the second context is created by the relay device
which servers as a network access device for a relay UE, in which
the relay UE is a shadow UE (i.e., a virtual UE) created by the
relay device with the allocated relay identity with respect to
the UE. It is understood that one relay UE corresponds to one
UE. For clarity, the first context below can be termed the user
UE context, and the second context can be termed the relay UE
context.

After the first context and the second context are created,
a relationship between the first context and the second context
are formed based on the one-to-one corresponding relationship
of the original IMSI and the allocated relay identity, at step
104. According to the relationship between the first context,
including the information for the radio bearer over the Uu
interface, and the second context, including the information
for the radio bearer over the Un interface, the radio bearer
over the Uu interface is mapped (step 106) to the radio bearer
over the Un interface, namely, a mapping relationship bétween

the radio bearer over the Uu interface and the radio bearer over
9
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the Un interface (one-to-one mapping) 1s created.

According to the present invention, a plurality of relay
identities can be pre-set for example in a device serving the
relay device, such as, a relay server. The device allocates a
relay identity which is not associated with any othei UE for
example when receiving a request for the relay identity. The
allocated identity to the UE is based on the UE’s original IMSI,
thereby the binding relationship exists between the allocated
identity and thé UE"s original IMST.

The first context, alsocalledasuser UE context, iscreated
for the UE by the relay device at the Uu interface, through which
the relay device communicates with the UE, with the original
IMSI. The second context, also called as relay UE context, is
also created for the UE by the relay device at the Un interface
with the allocated relay identity, where the relay device can
communicate with other node in the communication network, such
as Donor Node B, via the Un interface..

For each UE, the user UE context comprises the information
for the radio bearers which are established over the Uu interface
for various services flow of the UE, and the relay UE context
comprises the information for the radio bearers which are
established over the Un interface. The information comprised
by the user UE Context includes the radio bearer Id and the radio
bearer mapping information for each radio bearer in the context,
where the radio bearer refers to the radio bearer over the Uu
interface. The information included by the relay UE Context
includes the radio bearer Id énd the radio bear mapping
information for each radio bearer in the context, where the radio
bearer refers to the radio bearer over the Un interface. The
radio bearer Id-and radio bearer mapping information in user
UE Context are set by the relay device according to the relay
device’s configurationandthe radiobearer’s QoS characteristic;
while the radio bearer Id and radio bearer mapping information

in the relay UE Context are set by the relating controller, such
10
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as the RNC, according to its configuration and the radio bearer’s
QoS characteristic. The binding relationship between the radio
bear Id of each of the radio bearers in user UE Context and the
radio bearer Id of each of the radio bearers in Relay UE Context
is explicitly signaled over network to the reléy device.

Optionally, a mapping table, showing the relationship of
the radio bearer over the Uu interface and the radio bearer over
the Un interface, can be created and maintained by the relay
device.

According to the present invention, the relationship
between the original IMSI and the allocated relay identity for
any UE, in case that a detach procedure, a PDP de-activation
procedure, or a handover from the relay device such as to UTRAN
(UMTS Terrestrial Radio Access Network) is performed, can be
deleted. And thus, the mapping relationship of the radio bearers
over the Uu interface and the radio bearers over the Un interface
which relate to said original IMSI and said original allocated
relay idéntity, réspectively, can be deleted from the mapping
table. Then the allocated relay identity is released and returned
to a relay identities pool, if any, to be re-used. As an example,
the identities pool can be a memory providedwith a server serving
the relay device, or can be a memory in the relay device.

Fig.2 is.a flow chart, illustrating the method for data
transmission between a first device and a second device through
a relay device in a wireless communication system, according
to one embodiment of the present invention. As shown, the relay
device receives (step 200) data from the first device via a radio
bearer over the Uu interface or Un interface of the relay device.
The first device, according to the invention, can be a ULk, or
can be another device in the communication system, such as Donor
Node B. If the first device is UE, then the relay device receives
the data through the radio bearer over the Uu interface; while
if the first device is another device in the communication system,

the relay device receives the data through the radio bearer over
11
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the Un interface.

After receiving the data from the first device, the relay
device obtains (step 202) a radio bearer which corresponds to
the radio bearer over the interface receiving the data, i.e.,
the Uu interface or the Un interface, based on the mapping
relationship as above discussed with reference to Fig. 1. In
case of the first device being UE, the relay device -obtains the
radio bearer over the Un interface corresponding to the fadio
bearer over the Uu interface from the mapping relationship. In
caseof the first devicebeinganother device in the communication
network, such as Donor Node B, the relay device obtains the radio
bearer over the Uu interface corresponding to the radio bearer
over the Un interface.

Once the corresponding radio bearer is obtained, the relay
device transmits (step204) the receiveddata to the seconddevice
via the obtained radio bearer. As the relationship between the
radio bearer over the Uu interface and the radio bearer over
the Un radio interface are formed based on the user UE context
and the relay UE éontext,'there is no requirement to unpack the
data packet and then pack the data again which are performed
acdording to some alternative of LTE-A. Therefore the time of
transmission is reduced.

As abové diécussed, the relationship between the original
IMSI and the allocated identity, in case that a detach procedure,
a PDPde-activationprocedure, or ahandover fromthe relay device
such as tb UTRAN is performed, caﬁ be deleted. And thus, the
mapping relationship of the radio bearer over the Uu interface
and the radio bearer over the Un interface, which relate to the
original IMSI and the allocated identity, respectively, can be
deleted from the mapping table. Then the allocated identity is
released and returned to the server, if any, to be re-used.

Fig.3 is a flow chart, illustrating the method for severing
the relay device inthewireless communication network. As shown,

a plurality of relay identities can be pre-set at step 300. Then
12 '
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a felay identity is taken from the plurality of identities so
astoallocateit toaUE, at step 302. Theallocatedrelay identity
is sent to the relay device, where a second context, namely,
the relay UE context is created for the UE with the allocated
relay identity in the relay device. At step 304, a binding

relationship between the original IMSI and the allocated relay
identity is created and maintainéd. Optionally, a server table
can be used to store the binding relationship. When a detach

procedure, a PDP de-activation procedure, or a handover from

the relay device such as to UTRAN is performed, the binding

relationship between the allocated relay identity and the
originalIMSIisdeleted.Thereforetheallocatedrelayidentity
is returned to be one identity of said plurality of identities.

Fig.4 illustrates the block diagram of the relay device
according to one embodiment of the invention. It is understood
that a relay device canbe termed a relaynode in the communication
network. The relay device includes a receiver 40, a transmitter
42, and a controller 44.

The controller 44 creates a first context for a User
Equipment (UE) with original IMSI of the UE over Uu interface
of the relay device. The controller 44 further creates a second
context for the UE with the allocated relay identity for the
UE. The allocated relay identity is allocated based on the
original IMSI, and therefore a binding relationship, for example
one-to-one relationship is formed between the original IMSI and
the allocated relay identity. The controller 44 then forms a
relationship between the first context and the second context
based on the binding relationship, thereby to obtain the mapping
relationship between the radio bearer over the Uu interface and
the radio bearer over the Un interface. A mapping table showing
the mapping_relationship can be created and maintained by the
relay device. The mapping table can be saved for example in a
memory (not shown) of the relay device or can be saved in an

exterior memory connected to the relay device.
13
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The receiver 40 receives data from a first device via a

radiobeareroverUuinterfaceorUninterfaceof therelaydevice.
The first device, according to the invention, can be a UE, or
can be another device in the communication system, such as Donor
Node B. If the first device is UE, then the relay device receives
the data through the radio bearer over the Uu interface; and
if the first device is another device inthe communication systenm,
the relay device receives the data through the radio bearer over
the Un interface.

Assuming that the first device is the UE, after receiving
the data from the UE, the relay device obtains the radio bearer
over the Un interface corresponding to the radio bearer over
the Uu interface based on the mapping relationship as above
discussed. And then the transmitter 42 transmits the received

data to the second device via the obtained radio bearer. For

"example, it transmits the received data via the radio bearer

over the Un interface of the relay device to the Donor Node B.
In case of the first device being another device in the
communication network, such as Donor Node B, the relay device
obtains the radio bearer over the Uu interface corresponding
to the radio bearer over the Un interface from the mapping
relationship. The transmitter then transmits the received data
totheseconddeviceviathecmtainedradiobearer.Forinstance,
the transmitter 42 transmits the received data via the radio
bearer over the Uu interface of the relay device to the UE.
The relay device creates the relay UE context based on the
allocated relay identity and creates the user UE context based
on the original IMSI. With the allocated relay identity being
allocatedonthebasisof theoriginal IMSI, namely, theallocated
relay identity and the original IMSI has a binding relationship,
the user UE context created with the original IMSI and the relay
UE context created with the allocated relay identity thus have
a one-to-one relationship. Further, the user UE context includes

the information for the radio bearer over the Uu interface and
14
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the relay UE context includes the information for the radio bearer
over the Un interface, the radio bearer over Uu interface and
the radio bearer over Un interface can thus being mapped each
other. The information comprised by the user UE Context includes
the radio bearer Id and the radio bearer mapping information
for each radio bearer in the context, where the radio bearer
refers to the radio bearer over the Uu interface. The information
comprised by the relay UE Context includes the radio bearer Id
and the radio bear mapping information for each radio bearer
in the context, where the radio bearer refers to the radio bearer
over theUn interface. Theradiobearer Idand radiobearermapping
information in user UE Context are set by the relay device

according to the relay device’s configuration and the radio
bearer’s QoS characteristic; while the radio bearexr Id and radio
bearer mapping information in the relay UE Context are set by
the relating controller, such as the RNC, according to its

configuration and the radio bearer’s QoS characteristic. The
binding relationship between the radio bear Id of each of the
radio bearers in user UE Context and the radio bearer Id of each

of the radio bearers in Relay UE Context is explicitly signaled

‘over network to the relay device.

Compared to the architectures provided by LTE-A, mapping

the radiobearerovertheUuinterfacetothatovertheUninterface
based upon the contexts enable eachradiobearer over Uu interface
cankxacorrespondedtxarespectiweradiobearerover[hlinterface,
that is, the radio bearer over the Uu interface is mapped to
that over the Un interface by means of one-to-one. Therefore,
each radio bearer over Uu interface, according to the present
invention, have its required QoS level, rather than all radio
bearer over Uu interface have the same QoS level in accordance
with some architecture provided by LTE-A.

Furthermore,‘the relay device according to the present
invention does not introduce any change on layers, such as MAC,

RLC, or PDCP layer. Thus in comparison with the architecture
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provided by LTE-A, the relay technique disclosed herein is
transparent to the RAN. And extra header compression are not
requiredat Un interfaceof therelaydevicesincetheUninterface
does not need to identify the service flow of each UE over the
radio bearer over the Un interface by using GTP-U point
Again, compared to the some alternatives provided by LTE-A,
better precision of the QoS can be provided due to the UE bearer
granularity according to the present application.

As the relay techniques disclosed herein are not related

GTP tunnel and so on, it can be used only in the PS domain but

‘the CS domain.

Fig.5 illustrates the block diagram of a relay server

according to one embodiment of the invention. The relay server
includes a memory 50 and a controller 52. It would bé apparent
to those skilled in the art that the relay server also can include
a receiving module and transmitting module although they are
not shown in figure 5. The memory 50 stores a plurality of pre-set
relay identities. The controller 52 takes a relay identity from
the plurality of pre-set identities and allocates it to a UE
for example when the relay server receives a request from the
UE or a relay device. The allocated relay identity is sent to
the relay device to create a reléy UE context for the UE with
the allocated relay identity. The controller 52 allocates the
relay identity based on the original IMSI of the UE, namely,
one relay identity is allocated corresponding to one original
IMSTI.

.Fig.6A illustrates the protocol stacks‘for the User Plane
of UE , Fig.6B illusttates the protocol stacks for the Control
Plane of UE, and Fig.6C illustrates the protocol stacks for
Control Plane of relay UE. A relay device, also known as relay
node, has two fadio interfaces, thequ interface (communicate
with the UE) and the Un interface (communicate with the Donor
Node B). For User Plane of UE, the relay node terminates

PHY/MAC/RLC/PDCP in both the Uu interface and the Un interface,
16



10

15

20

25

30

WO 2012/122670 PCT/CN2011/000396

and relay data transmission upon PDCP. For Control Plane of UE,
there is an IP connection between the relay node and relay server.
The relay node terminates RRC at Uu interface, and conveys the
NAS message over a RANAP signaling bearer through the IP

connection. There is signaling connection between the relay node

‘and the SGSN server for each created relay UE and the relay node

itself.

Hereinafter we would describe particular procedures in a
communicationnetworkincludingtherelaydeviceandrelay server
described above. However, it is not intended to limit that the
relay device and relay server have to be used in the manner of
combination. As one skilled in the art can conceive, the relay
device and the relay server according to the invention can be
separately used in the communication network.

It should be noted that in the following procedures, the
relay device will be termed relay node as one element of the
communication network.

Fig.7 shows the procedure of starting up the relay node
(RN) . The startingup procedure for the relay nodemainly includes
two stages. In the first stage, the relay node attaches to the
network via the legacy UE attach procedure and sets up a RAB
(Radio Access Bearer) so as to establish the IP connection. In
the second stage, after the IP connection being established,
the 0&M system authenticates the relay node and downloads
configuration data to the RN. The RN establishes the necessary
Iu interface with relay SGSN server, and then the RN goes into
normal operation.

In the procedure shown‘in Fig.7, the network elements or
nodes involved includes the RN 60, RAN (Radio Access Network)
61, SGSN (Serving GPRS Support Nodes) server 62, MGW (Media
GateWay) 63, relay server 64, HLR (Home Location Register)/AuC
65, and O&M system 66. The elements or nodes shown in Fig.7
exception of the relay node 60 and the relay server 64 are the

conventional elements or nodes according to the 3G network, with
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only the SGSN sever having a little change in signaling process
which will be described inmore detail hereinafter. Furthermore,
the HLR/AuC 65 represents according to the embodiments, the
Authentication Controlling function is integrated into the HLR.
However, in practice, the Authentication Controlling function
can be set in other node or in a separate node.

With reference to Fig.7, after RRC (Radio Resource
Controller) connection is set up (step 600) between the RN 60
and the RAN 61, the relay node 60 initiates (step 601)‘UE attach
procedure to the SGSN server 62. Then the SGSN server 62 obtains
the subscription data for the UE from the HLR/AuC 65. After
obtained the subscription data, the SGSN server 62 can create
(step 603) RAB for RAN. The RB for relay node 60 is thus created
(step 604). Therefore, the IP connection between the RN 60 and
the rélay server 64 exists as shown in step 605, and the IP
connection between the RN 60 and the 0&M system 66 exists as
shown in step 606. In case that the IP connection between the
RN 60 and the O&M system 66 is established, the configuration
for the relay node 60 can be download from the 0&M system 66
as shown at step 607. The Iu interface of the relay node 60 for
the relay server 64 is set up (step 608).

Fig. 8 shows the attach procedure of a UE connecting to
the network via the relay device according to the present:
invention. The network elements or nodes involved in this
procedure can include RN 60,Node B 71, RNC (Radio Network
Controller) 72, SGSN server 62, relay server 64, and HLR/AuC
65. A RRC connection is set up (step 700) between the UE 70 and
therelaynode60.ThetMJ70cansend(step701)an]xdtialDirect
Transfer Message including the information for UE service request
to the relay node 60. The relay node 60 further sends (step 702)
an Initial UE message to the relay server 64, in order to inform
of the relay server 64 the contents of the service request. After
the authentication to the original IMSI of UE 70 is paSsed (step

703), the HLR/AuC 65 updates the location of the UE 70 (step
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704). The relay server 64 then allocates a relay identity to
the UE based on the original IMSI of the UE and generates an
Authentication Quintuplet (RAND, XRES, CK, IK, AUTN) (step 705).
As an example, a pre-set multiply identities are stored in a
memory of the relay server, the relay server takes an identity
from the memory and allocates it to the UE.

Then, a Non-access (NAS) signaling connection between the
relay node 60 and the relay server 64 is set up. A relay attach
NAS procedure is thus initiated. The relay server 64 sends (step
706) a NAS Relay Attach Request message, which includes the
original IMSI, the allocated relay identity, the generated
Authentication Quintuplet, the relay server Address and the
control plane TEID (Tunnel End point ID), to the relay node 60.
It isunderstoodthat the NASmessage shouldbe cipheredtoprevent
the Authentication Quintuplet at Un interface of the relay node
60 from being leaked. The relay node 60 creates (step 707) the
relay UE context with the allocated identity for the UE.

Then a procedure of attaching the relay UE corresponding
to the UE 70 to the SGSN server is initiated by the relay UE
created in the relay node 60. A RRC connection is set up (step
708) between the relay node 60 and the RNC 72. As above mentioned,
the relay UE is a shadow device created by the relay node for
the UE.

For procedures where the relay UE created by the relay node
corresponding to the UE 70 logically performs the procedures,
it shall be noted that the relay node is the physical entity
performing saidattachprocedures hereinaccordingtothepresent
invention.

After the RRC connection setup, the relay node 60 sends
(step 709) an Initial Direct Transfer message to the RNC 72
in order to request for attaching to the network. The RNC 72
sends (step 710) the NAS Attach Request message to the SGSN server
62, wherein the Attach Request message includes the allocated

relay identity, the original IMSI, address of the relay server
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64, and the Control Plane TEID. Then the SGSN server 62 sends
(step 711) SGSN Context Request with theallocated relay identity
to the relay server 64. After the Insert Subscriber Data request
from the relay server 64 to the SGSN server 62 (step 712) and
the Insert Subscriber Data Ack message from the SGSN server 62
to the relay server 64 (step 713), the relay server 64 sends (step
714) a SGSN Context Response message including the allocated
relay identity and the Authentication Quintuplet to the SGSN
server 62. The SGSN Server 62 thus obtains the Authentication

Quintuplet, which is generated for the Relay UE, from the relay

server 64, and authenticates the relay UEwith the Authentication
Quintuplet. The subscriber data for the UE is also got from the
relay server 64.Then the SGSN server 62 creates MM and PDP context
for the allocated relay -identity and stores them (step 715).
After the Authentication and Ciphering Request from the
SGSNservertotherelaynodeandtheAuthenticationandCiphering
response from the relay node to the SGSN server (steps 718 and
719), the SGSN server 62 sends (step 720) a NAS Attach Accept
message with the allocated relay identity to the RNC 72. The
RNC 72 then forwards (step 721) the DL Direct Transfer message
to the relay node 60. After the NAS Relay Attach Response Message
is sent (step 722) to the relay server 64 from the relay node
60, the relay node 60 can thus attach to the network. According
to the present invention, a binding relationship between the
allocated identity and the original IMSI is set up in the relay
node 60 and also in the SGSN server 62. As an example, a server
relaytableindicatingthebindingrelationshipbetweenthefelay
UE identified by the allocated relay identity and the UE
identified by the original IMSI can be created in the SGSN server
and stored in the memory of the SGSN server. Also, another server
relay table showing the binding relationship between the relay
UE identified by the allocated relay identity and the UE
identified by the original IMSI canbe created in the relay server

and stored in the memory which is shown in the figure 5.
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The relay server 64 sends (step 725)a Direct Transfer

message to the relay node 60, and the relay node further forwards
(step 726) a DL Direct Transfer message to the UE 70. The request
of attaching the UE 70 to the network is thus achieved.

According to the.present invention, the legacy attach
mechanism for the UE attach procedure is employed with only new
signalihg relating to the relay node and the relay server which
are introduced to the 3G network.

Fig.9 shows the detach procedure of a UE connection via
a relay node. The network elements or nodes involved in this
procedure includes RN 60,Node B 71, RNC 72, SGSN server 62, relay
server 64, and GGSN (GPRS Gateway Support Nodes) server 74. The
UE 70 initiates a legacy detach procedure with original IMSI
by sending a Detach Request to the relay server 64 (step 800).
The relay server 64 looks up the server relay table to find out
the allocated relay identity which corresponds to the original
IMSI (step 801). Then, the relay server 64 sends a NAS Relay
Detach Request message with the allocated relay identity which
has been found to the relay node 60 (step 802) to command the
relay UE in the relay node 60 to initiate the detach of the relay
UE with the allocated identity to the SGSN server 62. The relay
node 60 thus initiates the relay UE detach procedure by sending
(step 803)a Detach Request message with the allocated relay
identity to the SGSN server 62. Accordingly, the SGSN server
62 sends (step'806) a Detach Accept message to the relay node
60 after it sends (step 804) a Delete PDP Context Request message
to the GGSN server 74 and obtains (step 805) the Delete PDP Context
Response from the GGSN server 74. Then PS signaling connections
between the relay UE in the node 60 and the SGSN server 62, the
RRC between the relay UE and the RNC 72 are released (step 807).
The SGSN server 62 then deletes the MM and PDP Context which
is created with the allocated relay identity by the SGSN server,
andfurtherdeletesthebindingrelationéhipbetweentheoriginal

IMSI and the allocated relay identity in the server relay
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table(step 808).

The relay node 60 sends (step 809) a NAS Relay Detach Accept
message with the allocated identity which is found at step 801
by SGSN server 62 to the relay server 64. And the relay node
60 deletes (step 810) the relay UE context corresponding to the
UE which requests the detaching. And the SGSN server 62 deletes
the binding relationship between the original IMSI and the
allocatedrelayidentity (step811l). Optionally, therelayserver
64 returns the identity which is deleted from the binding
relationship of the server table to thememory of the relay server
to enable it can be re-used. Then the relay server 64 sends (step
812) a Detach Accept message to the UE 70. The PS signaling
connection between the UE and the relay server 64 is released
(step 813).

Fig.10 shows the PDP activation procedure. The network
elements(N:nodesinvolvedjxlthisprocedureincludesEHJ60,Node
B 71, RNC 72, SGSN server 62, relay server 64, and GGSN server
74.The UE 70 initiates the PDP Activation procedure by sending
(step 900) an Activate PDP Context Request message with original
IMSI to the relay server 64. The relay server 64 sends (step
901) an NAS Activate PDP Context Request message with the
allocated relay identity for the UE 70 to the relay node 60,
to command the relay UE corresponding to the UE 70 in the relay
node 60 initiating (step 902) the PDP Activation procedure to
the SGSN server 62. The SGSN server 62 looks up the server relay
table and finds out the original IMSI corresponding to the
allocated relay identity (step 903). Then, After the SGSN server
62 sends (step 904) a Create PDP Context Request message with
Original IMSI and receives (step 905) the Create PDP Context
Response with original IMSI to and from the GGSN server 74, the
SGSN server 62 sends (step 906) RAB Assignment Request message
with the allocated relay identity to the RNC 72, to command the

‘relay node 60 to set up one RAB which corresponds Radio Bearer

over Un interface. Thus a RAB with required QoS can be set up
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(step 907). Then the RNC 72 sends (step 908) a RAB Assignment
Response to the SGSN server 62. The SGSN server 62 sends (step
909) Activate PDP Context Accept message to the relay node 60.
The relay node 60 then can send (step 910) the identity of the
radio bearer setup for the RAB to the relay server 64 via the
Activate Relay PDP Context Accebt message, where the message
contains the radio bearer IDwhich is set up over the Uu interface
for the set up RAB. The relay server 64 then asks the relay node
60 to set up one RAB over Uu port by sending (step 911) a RAB
assignment Reqﬁest message, where the message includes the

information which radio bearer over Un interface the radio bearer
over Uu interface should be mapped to. Then the relay node 60
sends (step 912) a Radio Bearer Setup message to the UE 70 to
command the UE establish the radio bearer over the Uu interface.
After the relay node 60 receives (step 913) the Radio Bearer
Setup Complete message from the UE 70, it sends (step 914) a
RAB Assignment Response message with original IMSI to the relay
server 64. Based on the RAB Assignment Request message, the relay
node 60 can set up (step 915) the mapping relationship between
the radio bearer over the Uu interface and the radio bearer over
the Un interface after the radio bearer is set up over the Uu
interface. Optionally, a mapping table can be used to save the
set up mapping relationship. Then the relay server 64 sends (step
916) an Activate PDP Context Accept message with original message
to the UE 70. As above described, the relay server 64 initiates
the PDP Activation procedure and sets up a radio bearer over
the Un interface for the relay UE which corresponds to the UE
70. After the PDD activate is achieved, the relay UE sends the
radio bearer ID of the set up radio bearer to the relay server
64. Then the relay serVer 64 initiates the RAB setup procedure,
the relay server 64, as shown at step 911, sends the RAMAssignment
Request with the radio bearer ID of the set up radio bearer over
the Un interface, so as to make the relay node 60 map the radio

bearer which is created for the UE 70 over the Uu interface to
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the radio bearer earlier set up over the Un interface.
After the attach procedure, the UE is connected to the
network via the relay node, while the radio bearer over the Uu
interface is mapped to the radio bearer over the Un interface.
Fig.1l1l shows the PDP De-activation procedure. The network
elements or nodes involved in this procedure includes RN 60, Node
B 71, RNC 72, SGSN server 62, relay server 64, and GGSN server
74. The UE 70 initiates PDP De-activation procedure by sending
(step1000) aDeactivate PDPContext Request messagewithoriginal
IMSI to the relay server 64. On receiving the request, the relay
server 64 looks up (step 1001) the server relay table to find
out the allocated relay identity. Then the relay server 64
commands the relay UE corresponding to the UE 70 in relay node
60 initiates the Deactivate procedure by sending (step 1002)
a NAS relay Deactivate PDP Context Request message with the
allocated relay identity. The relay node 60 thus sends (step
1003) the Deactivate PDP Context Request message with the
allocated relay identity to the SGSN server 62. The SGSN server
62 looks up the server relay table to find out the original IMSI
which corresponds to the received alldcated'relay identity on
receiving the Deactivate PDP Context Request message. After the
SGSN server 62 sends (step 1004) the Delete PDP Context Request
message withoriginal IMSI to the GGSN server 74 and receives (step
1005) the Delete PDP Context Response message with original IMSI
from the GGSN server 74, the SGSN server 62 sends (step 1006)
the Deactivate PDP Context Accept message with the relay identity
to the relay node 60, in which the relay identity is found by
the SGSN server 62 from the server relay table on the basis of
thereceivedoriginalIMSIafterreceivingtheDeletePDPContext
Responsemessage. Thenthe signalingconnectionbetweentherelay
UE and the SGSN server 62 and the RRC connection between the
relay UE and the RNC 72 are released (step 1007). The relay node
60 then sends (step 1008) a NAS Relay Deactivate PDP Context

Accept message with the allocated relay identity to the relay
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server 64.The relay server 64 finds the original IMSI which
corresponds to the received allocated rélay identity when
receiving the NAS Relay Deactivate PDP Context Accept message.
The relay server sends (step 1009) the Deactivate PDP Context
Accept message with the found original IMSI as a response to
the UE 70. Then the signaling connection between the UE 70 and
the relay server 64 can be released (step 1010). Then the relay
node deletes (step 1011) mapping relationship between the radio
bearer over the Uu interface and the radio bearer over the Un
interface.

Fig. 12 shows the paging procedure. The network elements
or nodes involved in this procedure include RN 60, RAN 76, SGSN
server 62, and relay server 64. When the UE 70 and relay UE stay
in idle state and a PDP PDU with destination to UE arrives at
SGSN server 62, SGSN server 62 forwards (step 1100) PDP
Notification Request message with.original IMSI to relay server
64 to indicate that there is one packet for UE. The relay Server

64 then starts (steps 1102 and 1103) Paging for the UE via Relay

Node 60. As response of the paging, the UE 70 starts (step 1104)

Service Request procedure to change the UE and the relay UE into
the connected state for receiving the packet.

Fig. 13 illustrates the service request procedure. The
network elements or nodes involved in this procedure include
RN 60, RAN 76, SGSN server 62, relay server 64, and the HLR/AuC
65. Just like the PDP Activation procedure described with
reference to Fig. 10, the service request procedure also set
up RAB for UE 70 and the relay UE corresponding to the UE 70
separately, and set up the binding relationship between radio
bearers over the Uu interface and the Un interface of the relay
node 60. However, changing to connected state from idle state
need re-authentication between the UE and the Core Network. Thus
relayServer 64 allocates newAuthenticationQuintuplet forrelay
UE during tﬁe service request procedure. The Authentication

Quintuplet is sent to the relay UE via a new NAS message Relay
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Service Request, where the NAS message also contains relay SGSN
server Address and control plane TEID. The SGSN server 62 is
informed of relay server’s address information during service
request procedure of the relay UE, so that the UE can obtain
Authentication Quintuplet of the relay UE from relay server 64.
After the RRC connection is set up (step 1200) between the
UE 70 and the relay node 60, the UE sends (step 1201) a Service
Request message with original IMSI to the relay server 64. Then
the relay server 64 performs (step 1202) the authentication to
the UE 70. After the authentication is passed, the relay server
64 finds the corresponding allocated relay identity by looking
up the server relay table, and then the relay éerver generates
the Authentication Quintuplet (RAND, XRES,CK, LK, AUTN), at step
1203. The relay server 64 sends (step 1204) a NAS Relay Service
Request message, which contains the original IMSI, the allocated
relay identity corresponding to the original IMSI, the
Authentication Quintuplet, the relay SGSN Server Address, and
Control Plane TEID, to the relay node 60. Then the relay node
60 sends (step 1205) the Service Request message to the SGSN
server 62, where the message contains the original IMSI, the
allocated relay identity, the relay server address, and the
Control Plane TEID. After receiving (step 1206) the SGSN Context
Request with the allocated relay identity from the SGSN server
62,therelayserver64sends(step1207)theSGSNContextResponse
message containing the allocated relay identity and the
Authentication Quintuplet to the SGSN server 62. Then the SGSN
server 62 updates (step 1208) the MM context which is created
with the allocated relay identity. After the Authentication and
Ciphering Request from the SGSN server 62 to the relay node 60
and the Authentication and Ciphering response from the relay
node 60 to the SGSN server 62 (steps 1209 and 1210), the SGSN
server 62 sends (step 1211) a RAB Assignment Request message
to the RAN 76 to command the relay node 60 to set up the radio

bearer over the Un interface of the relay node. Then the RAB
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is set up (step 1212) between the relay node 60 and the RAN 76.
Once the RAB over the Un interface is set up, the relay node
60 sends (step 1213) a RAB Assignment Response message to the
SGSN server 62. The relay node 60 sends (step 1214) a NAS Relay
Service Accept message containing the information for the radio
bearer ID of the set up radio bearer over the Un interface. The
relay server 64 then sends (step 1215) a RAB Assignment Request
message indicating which radio bearer over the Un interface is
mapped to which radio bearer over the Uu interface to the relay
node 60. Accordingly, the RAB is set up (step 1216) between the
relaynode 60 and the UE 70. The relaynode 60 sends a RABAssignment
Response message to the relay server 64 (step 1217). And the
relay node 60 sets up a mapping relationship between the radio
bearer over the Uu interface and that over the Un interface,
and the relationship can be saved in the server relay table (step
1218).

Fig.14 shows the handover fromthe relay node to the UTRAN.
The network elements or nodes involved in this procedure include
RN 60, Node B 71, RNC 72, SGSN server 62, relay server 64, and
GGSN server 74. When the relay node 60 receives (step 1300) a
Measure Report fromUE 70 asking for cell change, anormal handover

procedure is performed to relocéte the UE 70 from the relay node

60 to UTRAN. The relay node 60 sends (step 1301) a Relocation

Required message to the relay server 64, and the relay server
64 sends (step 1302) a Fotward Relocation Request with original
IMST to the SGSN server 62. The SGSN server 62 further transmits
(step 1303) a Relocation ReQuest to the RNC 72, As a response,
the RNC 72 sends (step 1304) a Relocation Request Acknowledge
message to the SGSN server 62. The SGSN server 62 then forwards
(step 1305) the Forward Relocation Response to the relay server
64. The relay server 64 sends (step 1306) a Handover Command
to the relay node 60, commanding the node 60 to initiate the
handover.IThe relay node 60 sends (stepv1307) RB reconfigdfation

message to the UE 70. After completing the reconfiguration, the
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UE sends (step 1308) a RB Reconfiguration Complete message to
the RNC 72. The RNC 72 then note (step 1309) the reconfiguration
completing information to the SGSN server 62, and the SGSN server
62 forwards (step 1310) said information to the relay server
64. The relay server 64 then commands (step 1311) the relay node
60 to release the Iu connection by sending a Iu release command.
After the Iu release is completed, the relay node 60 sends Iu
Release Completion message to the relay server 64 (step 1312).
The relay server 64 forwards (step 1313) a Forward Relocation
Complete Ack message to the SGSN server 62 to command the SGSN
server 62 to delete the context created with the allocated relay
identity. The SGSN server 62 requests for (step 1314) updating
the PDP context to the GGSN server 74, and the GGSN server 74
sends (step 1315) a response message after receiving the Update
PDP Context Request message. The relay server 64 deletes the
binding relationship between the original IMSI and the allocated
relay identity, and returns said relay identity to the memory
storing the plurality of the relay identities. The relay server
64 also deletes the MM and PDP context which is created with
the original IMSI for the UE 70. After receiving the Iu Release
Completion, the RN 60 deletes the mapping relationship between
the radio bearer over the Uu interface and that over the Un
interface. Itwillbenotedthat incaseofCSdomain, thesignaling
connection is also disconnected. The SGSN server 62 sends (step
1318) Detach Request to the relay node 60. After accepting the
request, the relay node 60 sends (step 1319) a Detach Accept
message to the SGSN server. Then the signaling connection in
PS (Packet Switchéd) domain is released (étep 1320). The relay
node 60 deletes the context created with the allocated relay
identity if the singling connection in CS domain is also

disconnected. The SGSN server 62 deletes the MM and PDP context
which is created with the allocated relay identity for the relay
UE, and deletes the binding relationship between the original

IMSI andtheallocatedrelayidentity.After thehandover complete,
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the relay server 64 can notify the SGSN Server 62 to detach the
relay UE. The relay UE context is then deleted from the relay
node 60 and the SGSN server 62. The mapping table in relay node
60 1is updafed and the server relay tables in the SGSN server
62 and relay server 64, respectively, are also updated after
detach.

Fig. 15 shows the procedure of handover from UTRAN to RN.
Thenetworkeleméntsorrmdesinvolvedjxlthisprocedureinclude
RN 60, Node B 71, RNC 72, SGSN server 62, relay server 64, and
GGSN server 74. The RNC 72 sends (step 1401) a Relocation Required
message to the SGSN server 62 after receiving (step 1400) the
Measure Report from the UE 70. The SGSN server 62 sends (step
1402) a Forward Relocation Request to the relay server 64. At
step 1403, the relay server 64 allocates'a relay identity to
the UE 70 based on the UE’s original IMSI, and generateé
Authentication Quintuplet (RAND, XRES, CK, Ik, AUTN). The relay
server 64 also setsupabindingrelationshipbetween theoriginal
IMSI and the allocated relay identity. It is optionally that
the binding relationship is stored in a server relay table. The
relay server 64 then sends (step 1404) Relocation Request message
including the original IMSI, the allocated relay identity, the
Authentication Quintuplet, the relay server address, and the
Control Plane TEID to the relay node 60. The relay node 60 creates
(step 1405) the relay UE context with theallocatedrelay identity
for the relay UE corresponding to the UE 70. Then, the relay
node 60 attaches the relay UE to the SGSN server 62 with the
allocated relay identity as shown as step 1406. The SGSN server
62 sets up binding relationship between the original IMSI and
the allocated relay identity, at step 1407. It is optionally
that the binding relationship is stored in a server relay table.
A PDP context activation for relay UE is created (step 1408)
between the relay node 60 and the SGSN server 62 without creating
PDP context in GGSN server 74. The relay node 60 sends (step

1409) aRelocationRequest Acknowledgemessagetotherelayserver
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64. The relay server 64 forwards (step 1410) the Forward
Relocation Response to the SGSN server 62. The SGSN server 62
then sends (step 1411) a Relocation Command to the RNC 72, and
the RNC 72 sends (step 1412) a RB Reconfiguration message to
the UE 70. After the reconfiguration is completed, the UE sends
(sfep 1413) a RB Reconfiguration Completion message to the relay
node 60. The relay node 60 then sends (step 1414) a Relocation
Completion message to the relay server 64. The relay server 64
sends (step 1415) a Forward Relocation Completion to the SGSN
server 62. The SGSN server 62 sends a Iu Release Command to the
RNC 72 (step 1416). After the Iu connection is released, the
RNC 72 sends (step 1417) a ITu Release Completion message to the
SGSN server 62. The SGSN server 62 then forwards (step 1418)
the Forward Relocation Complete Ack message to the relay server
64. The SGSN server 62 requests kstep 1419) to the GGSN server
74 fof updating the PDP Context. And the GGSN server 74 sends
(step 1420) a response to the SGSN server 62 after updating.
The relay node 60, after sending Relocation Complete message
to the relay server 64, setups the binding relationship between
the radio bearervover the Uu interface and that over the Un
interface. Optionally, a server mapping table is used to save
the mapping relationship.

In general, the relay server 64 can command the relay node
60 to create the relay UE context which is identified with the
allocated relay identity, to attach for the relay UE and activate
PDP context for the relay UE. After PS RAB is created, the relay
node 60 prepares resource at Uu interface to admit the RAB of
UE 70. After the UE changes its radio link(s) from UTRAN to RN
under the control of radio bearer reconfiguration, the mapping
relationship between the radio bearer over the Uu interface for
UE and radio bearer over the Un interface for the relay UE set
up in relay node 60. The relay server 64 and SGSN Server 62 also
set up the binding relationship between original IMSI and the

allocated relay identity during the handover.
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It isnotedthat duringPDPactivation forrelayUE, creating

the PDP context in GGSN server 74 is not required, as GGSN server
74 is not aware of the existing of relay identity and the relay
UE.

Fig. 16 illustrates the routing area update procedure. Once
the relay UE context is created for one UE, the relay UE context
is maintained in the relay node until the UE detach from the
network or handcver from the relay node to UTRAN. |

When the relay Node moves from one cell to another cell
belonging to different routing area, the procedure of routing
area update is triggered, as shown in Fig.l6.

As the UE is under the coverage of the relay node, it can
not be aware of moving of the relay node. Therefore the relay
node which can be on behalf of each UE and the respective relay
UE under its service triggers the routing area update procedure
whentherelayNodemovesfromoneroutingareatoanotherrouting
area.

As shown, at step 1600, the relay node 60 sends the Routing
Area Update Request with the relay node’s ID and the list of
the allocated relay identity in PMM-idle state to the new SGSN
server 82. Therefore a normal location updating for the relay
node’s ID is performed at step 1601. Then thé steps from step
180 to 189 shown in box 1602 are performed with respect to each
allbcated relay identity of said list. The new SGSN server 82
creates the context for the allocated relay identity (step 180).
Then, the new SGSN server 82 sends an Update PDP Context Request
message to the GGSN server 74 (step 181). As a response, the
GGSN server 74 sends the Update PDP Context Response message
to the new SGSN server 82 (step 182). The ne; SGSN server 82
then sends an Update Location message with the allocated relay
identity to the relay server 64 at step 183. The relay server
64 sends Cancel Location to the old SGSN server 62 at step 184.
The old SGSN server 62 thus deletes the context created with

the allocated relay identity at step 185, and then sends Cancel
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Location Ack message to the relay server 64 at step 186. The
relay server 64 sends the Insert Subscriber Data message to the
new SGSN server 82 at step 187. After receiving (step 188) the
Insert Subscriber Data Ack message from the new SGSN server 82,
the relay server 64 sends (step 189) the Update Location Ack
message to the new SGSN server 82. After the series of the steps
shown in box 1602 is performed with respect to each allocated
relay identity, the new SGSN server 82 sends the Routing Area
Update Accept message with the relay node’s ID and the list of
the allocated relay identity to the relay node 60.

It should be noted that the procedures of RN starting Up,
attach, detach, PDP activation, PDP de-activation, paging,
service request, handover from the relay node to the UTRAN and
from the UTRAN to the relay node which are described hereinabove
are described in PS domain. However, it is apparent to those
skilled in the art that these procedures can also be used in
CS domain with adaptive changes or without any change.
Additionally, all procedures above described also can be
implemented in other manner according to the present invention,
that is to say, it is not necessary for each procedure following
the examples as above discussed.

According to embodiments of this invention , the relay
technique is introduced to the 3G networks without need to change
other nodes or elements in the network except that a little
information is introduced to the signaling relating to the SGSN
server, because themappingrelationshipbetweentheradiobearer
over the Uu interface of the relay device and the radio bearer
over the Un interface of the relay device is based on the first
context and the second context independently of the GTP tunnel
or MAC/RLC/PDCP protocols. And therefore the present invention
can be used both in CS domain and PS domain.

Although the foregoing invention has been described in some
details for purpose of clarity of understanding, it will be

apparent that certain changes and modifications may be practiced
32
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within the scope of.the appended claims. Therefore, the
embodiments herein should be taken as illustrative and not
restrictive, and the invention should not be limited to the
details given herein but should be defined by the appended claims

and their full scope of equivalents.
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What is claimed:

1. A method for mapping each radio bearer over Uu interface
to a corresponding radio bearer over Un interface of a relay

device in a wireless communication network, including:

creating a first context for a User Equipment (UE) with original
IMSI (International Mobile Subscriber Identity) of the UE at
the Uu interface of the relay device, wherein the first context

including information for the radio bearer over the Uu interface,

creating a second context for the UE with an allocated relay
identity at the Un interface of the relay device, wherein the
allocatedrelayidentityhavingaIelationshipWiththeoriginal
IMSI , and the second context including information for the radio

bearer over the Un interface,

forming a relationship between the first context and the second
context based on the relationship between the original IMSI and

the allocated relay identity, and

mappingtherédiobearerovertheUuinterfacetotheradiobearer
over the Un interface based on the relationship between the first

context and the second context.

2. The method according to claim 1, further including:
receiving the allocated relay identity which is selected from

a plurality of presetting identities.

3. The method according to claim 1 or 2, further including
deleting the relationship between the original IMSI and the
allocated relay identity in case that a detach procedure, a
PDP de-activation procedure, or a handover from the relay device

is performed.
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4. The method according to claim 1, wherein the allocated relay

identity and the original IMSTI have a one-to-one relationship.‘

5. A method for data transmission between a first device and
aseconddevice througharelaydeviceinawireless communication

network, including:

receiving data from the first device via a radio bearer over

a Uu or Un interface of the relay device,

obtaining a radio bearer over the Un interface corresponding
to the radio bearer over the Uu interface based on a mapping
relationship if the data is received from the Uu interface, or
obtaining a radio bearer over the Uu interface corresponding
to the radio bearer over the Un interface based on the mapping

relationship if the data is received from the Un interface, and

transmitting the data to the second device via the obtained radio

bearer;
wherein said mapping relationship being obtained by:

creating a first context for a User Equipment (UE) with original

IMSI (International Mobile Subscriber Identity) of the UE at

the Uu interface of the relay device, wherein the first context

including information for the radiobearer over the Uu interface,

creating a second context for the UE with an allocated relay
identity at the Un interface of the relay device, wherein the
allocated relay identity having a relationship with the original
IMSI, and the second context including information for the radio

bearer over the Un interface,

forming a relationship between the first context and the second
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context based on the relationship between the original IMSI and

the allocated relay identity, and

obtaining the mapping relationship based on the relationship

between the first context and the second context.

6. The method according to claim 5, wherein the first device
is the UE and the second device is Donor Node B, or the first

device is Donor Node B and the second device is the UE.

7. The method according to claim 5 or 6, further including
deleting the relationship between the original IMSI and the
allocated relay identity in case that a detach procedure, a
PDPde—activationprocedure,<n:ahandoverfromtherelaydeVice

is performed.

8. The method according to claim 5, wherein the allocated relay

identity and the original IMSI have a one-to-one relationship.

9. Amethod for servingarelaydeviceinawireless communication

network, including:
presetting a plurality of relay identities,

allocating a relay identity from the plurality of relay
identities to a relay device for a User Equipment (UE) based
on original IMSI (International Mobile Subscriber Identity) of

the UE, and

forming a relationship between the original IMSI and the

allocated relay identity.

10. The method according to claim 9, further including deleting

the relationship between the original IMSI and the allocated
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relay identity in case that a detach procedure, a PDP
de-activation procedure, or a handover from the relay device

is performed.

11. The method according to claim 9, wherein the allocated relay

identity and the original IMSI have a one-to-one relationship.

12. The method according to any one of claims 1, 5 and 9, the

wireless communication network is 3G network.

13. A relay device 1in a wireless communication network,

including:

a receiver arranged to receive data via a radio bearer over

a Uu interface of the relay device;

atransmitter arranged to transmit data via a corresponding radio
bearer over a Un interface of the relay device, based on a mapping
relationship between the radio bearer over the Uu interface and

the radio bearer over the Un interface;
a controller arranged to obtain the mapping relationship by:

creating a first context for a User Equipment (UE) with
original IMSI (International Mobile Subscriber Identity) of the
UE at the Uu interface of the relay device, wherein the first
context including information for the radio bearer over the Uu

interface,

creating a second context for the UE with an allocated relay
identity at the Un interface of the relay device, wherein the
allocated relay identity having a relationshipwith the original
IMSI, and the second context including information for the radio

bearer over the Un interface,
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forming a relationship between the first context and the
second context based on the relationship between the original

IMSI and the allocated relay identity, and

obtainingthemappingrelationshipbasedontherelationship

between the first context and the second context.

14 . Therelaydeviceaccordingtoclaiml1l3, whereinthe controller
is further arranged to delete the relationship between the
original IMSI and the allocated relay identity in case that
a detach procedure, a PDP de-activation procedure, or a handover

from the relay device is performed.
15.Therelaydeviceaccordingtoclaim13,whereinthéallocated
relay identity and the original IMSI have a one-to-one

relationship.

16. The relay device according to any one of preceding claims,

the wireless communication network is 3G network.

17. Arelay server communicatingwitharelaydeviceinawireless

communication network, including:

amemory arranged to storeapluralityof preset relay identities,

and

a controller arranged to allocate a relay identity from the
plurality of relay identities for a User Equipment (UE) based
on the original IMSI (International Mobile Subscriber Identity)
of the UE, and forming a relationship between the original IMST
and the allocated relay identity, wherein the allocated relay
identity is used by the relay device for creating a second context

including information for radio bearers over the Un interface.
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18. The relay server according to claim 17, wherein the original
IMSI is used by the relay device for creating a first context

including information for radio bearers over the Uu interface.

19. The relay server according to claim 17 or 18, wherein the
controller is further used to delete the binding relationship
between the original IMSI and the allocated relay identity in
case that a detach procedure, a PDP de-activation procedure,

or a handover from the relay device is performed.

20. The relay server device according to claim 17 or 18, wherein

the memory is further used for storing MM context for the UE.

21. The relay server according toclaim1l6, wherein theallocated
relay identity and the original IMSI have a one-to-one

relationship.

22. The relay server according to any one of preceding claims,

the wireless communication network is 3G network.
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identity

106
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context and the second context

Fig.1l
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Fig. 2

1/14



WO 2012/122670 PCT/CN2011/000396

300

presetting a plurality of relay identities
1
allocating a relay identity from the plurality of relay identities

l 304

forming a relationship between the original IMSI
and the allocated relay identity

Fig. 3

relay device

receiver |/

44
controller | /~
y UL Un
2|

transmitter |/

Fig. 4

2/14



WO 2012/122670 PCT/CN2011/000396

50
relay server
J
memory
relay device ’ / 52 Node B
D | «——>
controller
Fig. 5
N N /7
P P
GTP-U GTP-U
ubP uDP
P P
FP FP
AAL2 AAL2 | AAL5 AALS | AALS
User UE K Relay Node ) 9 Donor Node B y Y RNC JAS MGW
Fig. 6A

3/14



PCT/CN2011/000396

WO 2012/122670

SIvY

dl

dlL
OS/vVNE
W/dO0S

dVNVd

SVYN

g9 -"bta

N

N

4 4 LU
MO ONY ) g 9poN Jouoq apoN Aejoy
GIVY | SIvV gy | vV
dl
dan
N-dio
dl dl
dl
oS/vNE
N/dD0S odd
\_ NG _/
dVNVY
aue|d J19s opoN Aejoy
_/

oY

SVN

4/14



PCT/CN2011/000396

WO 2012/122670

L "bTd

809 aoepajul|n| Jo dnjag V
109 WajisAs WO Wol) peojumop uolelnbyuo) SpoN Hv
B D 909 WaISAs \PRO pue Ny Usamiag JsIXa uonoauuod di o
B - Amoo 19A198 NSOS Aejdy pue NY Usamiaq 1SIXe UodIsuLod d| o
K dnjeg gy )

7 09

gvd Sd 8jeald
€09 /
ejep uonduosqgns uelqo \4 ainpaosoid yoene Ian V
209 N\ 109
dnjag Oy
009
99 WajsAg 9 Jeneg ¢9 J8MBSg 19
NSO G9 ONV/¥H fejoy €9 MON NSOS NYY 09 N

5/14



6/14

WO 2012/122670 PCT/CN2011/000396
UE 70 Relay Node NodeB 71 RNC 72 SGSN server Relay Server HLR/AUC 65
60 62 64
. e
RRC Conn Setup
701
RRC: Initial Direct Trapsfer
(Attach Request)] »
p{ RANAP: Initial UE !\/Iessage (Attach Request) 702
Authentication on UE 1MS! 703 '
it SE S e LT it i et >% —————————— >
704
Location Update
705
Allocate Relay identity pool, and
generate Authentication Quintuptet
(RAND, XRES, CK, IK, AUTN).
NAS: Relay Attach Request { E-lMS\, allocated identity, Authentication
Quintuplet, Relay SGSN Server Address, Control Plane TEID) 706
707 -t i
Create Relay UE context
with allocated identity
708
RRC Conn Setup
NAS: Attach/Request
initial P ttach Type = Relay Attach, allocated identityl, O-
RRC: Initial Direct Transfer ¢ ype y , ;
(Attach Request) IMS|, [Relay SGSN Ser\]l’(;é)ddress, Control Plane
}, il LAY | | B
710 —p' 5GSN Context Resquest (allocated 744
identityl) ]
Insert Subscriber Data 712
Insert Subscriber Data Ack 713
SGSN Context Response (aflocated identity, Authentication
P Quintuplet) 714
Create MM and PDP Context
for the allocated identity and
. 715
store it
718
Authentication and Chphen’ng Request (RAND, AUTN, KSt)
Authentication and (j'phering Response;ls=XRES) 719
740 NAS: Attach Accep
{allocated identity)
Setup the binding relation
RRC: DL Diredt Transfer between Q-IMS| and
{Attach Agcept) 721 allocated identity and store
- the binding info into SGSN
Relay Table
722 NAS: Relay Attach Response
efup the binding relationship
between O-IMSI and allocated
726 RANAP: Direct Transfer (Attach Acce&t) 725 identity, and sgrﬂe 1It nln SGSN Relay
RC: DL Direct Transfer
(Attach Accept)
Fig. 8



PCT/CN2011/000396

WO 2012/122670

6

b1

A

€18 oseoloy co_ﬁw

Accoo Bueubis wn_V

ISWIFO 103 IXaJU05
dad pue WN ay) a18jaq “Anuep
pajeso|je ay uinjal pue * Ayjuapl

pejeso|[epue |SINI-O Usamieq
diysuoiejas Buipuiq ayy 9182

118

-
-l

zi8 (ISWJ-0) 1de20y yoejeqg

Ayyuspt pajedo)|
10} IX8ju09 8)8leg

oL8

(fuspi parebojje) 1dadoy yoejeq Aejoy :SYN 608

s[qel

Aejay NSOS ut Ajjuspt psjeoso|je
pue |SINI-O usamiaq diysuoljelal
Buipuiq eje|8p pue ‘|ISNI-Y

10} Ix8)u0 dAd Pue NN 1Rl_a

-l

808 -

|l
P>

108 ases|ay uoctjoaul

09 Bujeubis sd

»
-

[

08 osuodsay XeI0D ddd S191ea

08 1sanbay xau0n 4dad @1e1ea

-l

908 (Amuspl pajedoy(s

wuamoo< yoeeqg

|

J

o

08 (Amuspl paresoly

2) 1s9nbay yoeeqa

(Anuspt p3jesoye)

Ayuspt pajesol|e ayy no puy 208 1sanbay yoejoq Aejoy :SYN
pue ‘siqe| Aejey NSOS dnyoo]
108 -
008 (ISWIHO) 3senbay yoejeq
vl 9 29 A W 09 0L
J1OM8S NSOO Janag Aejoy JONIBS NSOS INY g8pPON SpoN Aejoy an

7/14



PCT/CN2011/000396

WO 2012/122670

0T -"b1a
916 (ISWI-0) 14500V XeIU0D dd SIenioy
2|ge { Aejay Ny Ul a10is pue “p| gy::Aluspl
GlL6 pajedojje ayl yim pl g4 ISNIFO
ay] usamyaq diysuonejal Buipuiq ay) dnyeg
- ¥16 (ISWI-0) esuodsay juswubissy gvy |

€16

ajo|dwon m:umw 1ateag oipey

-

dnjog laleag opey

L6

(a1 gy::Amuspi pajed

olle ‘ISNI-0) 1senbay Juswubissy gvy

435

0L6

(@1 gy::Anusp! pejead

lle) 3do2oVy 3xa1u0) dad Ae|oy ajeAndy

606

(Amuspi pajeooye) 1decdy |

wwcoa_m.wm uawubissy gvy

806

> 906

G06 (ISWI-0) esuodsay 20D ddd @¥ea1

[y

yos  (ISWI-O) 1senbay xajuod dad 8¥ea1d

Awuspi pajeoojje 10} ISINI-O dU3 au}
| pue ‘sjqe] Aejoy NSOS Y3 dn 007

(fmuapt pejeooyie)
1sanbay Juswubissy gvy

pul

€06

-

a
-\

X9jU0D dAd S1eAdY|

N

dnjag gvd
206 ]

-

206

1s9nbsy 1X8juon 4ad sieAndy

(Kinuopi pajesolie) 159

nbay 1xa1u0D dAd Aelay aleAndv 106

v,
J9M8S NSOO

¥9
nes Aejoy

006 (ISNI-O) 1senbay ixajuod dAd 21eAloY
29 Z. 1L 09 0.
Janes NSOS ONY g9pON apoN Aejoy an

8/14



PCT/CN2011/000396

WO 2012/122670

1T "bta

1101

al gy::Ayuapt pajeoojje
pue | g4 IS

-O usamaq diysuone|as

Buipuiq a¥810Q

[

i [

A

>

0

6001

(1SINI-0) 1da00y 1xajuo

-l

0L osesiey avy

-
0 ddd sleAloesg

A

8001 (Anuspi uwum,wo__wv ydasay uxoﬁcoo dad ouw>_~omo,u Aej9y :SYN

—

il [

-l -l

2001

®mm®_®,_w_ avy

Y

A

G001

(1ISINI-0) esuodsay 1Xa0D dad 9¥elea

001

(I

m\_>__-Ov 1sanbay xajuo) dad 9181eq

(Amuspr payesole)

1da99y IXaju0) df1d slealoeaq

Y

TRinusp! paeaojje) fisenbay Iejuo) d|

(1d {leAljoeaqd €001

[y

|| Amuapi pajeso|le ay} ino puy
pue ‘sjqe| Aejgoy NSOS dnxooT]

100}

-l

,j < w
(Anuap) pajedoj|e) sanbay IxAUCD dAd 918AROEA Aelay (SN 4,

-

¥
NSOO

¥9

aneg Aepy

i ‘ 0001 | (TS
-0) 1sanbay xajugd dad sjenoesg
¢9
zL 1L 09 0.
._mb_wm ONY g9pPoN SpON Aejay an

NOJO

9/14



WO 2012/122670 PCT/CN2011/000396
UE Relay Node RAN SGSN server Relay Server
70 60 76 62 64

PDP PDU
————
H100 PDP Notification Request (O-IMS.IVQ
. 1102 Paging |
1103 Paging Type1 (§-IMSI)
Service Request g104 §
Fig. 12
N N 7 4 M
NAS | ' NAS
RANAP RANAP
RRC RRC
SCCP SCCP
RLC RLC M3UA "M3UA
MAC MAC SCTP SCTP
FP FP IP IP
PHY PHY
AAL2 AAL2 AALS AALS
Relay UE Donor Node B SGSN or MSC Server,
N AN PN RNC N
Fig. 6C

10/14



WO 2012/122670 PCT/CN2011/000396

UE Relay Node RAN SGSN Relay Server HLR/AuC
70 60 76 server 62 64 65

—_

Service Request (O-IMSI) 1201

Authentication on O-IMSI 1202

y :
and find out the corresponding
allocated identity. Generate
Authentication Quintuplet (RAND,
XRES, CK, IK, AUTN)

1204 NAS: Relay Servjce Request (O-IMS|,|allocated identity, Authentication

- Quintuplet, Relay SGSN Server Address, Control Plane TEID)
Servicg Request (O-IMS|, §Ilocated identity, Relq

1205 SGSN Server Address, Control Plane TEID)

~

1206 SGSN Context Resquest (allocated identity)
1207 SGSN Context Response (allocated identity,

Avthantinat Ouintunlat
Auinernucanon uulllluplul)

Update MM Context of
allocated identity 1208

1209 Authentication and Ciphering Request (RAND, AUTN, KSI)

12

—_

Authentication and Ciphering Response (RES=XRES)

v11 RAB Assignment
< Request

-

RAB Setup

12

3 RAB Assignment Response

1214 NAS:Relay Service Accept (allocaled identity::RB ID)

1215 RAB Assignment Request (O-IMSI, gllocated identity::RB ID)

1216
RAB Setup
1217 RAB Assignment Response N
Setup the binding

relationship between the O-
218 | IMSI::RB Id with the allocated
identity::RB Id, and store in
RN Relay Table

Fig. 13

11/14



WO 2012/122670 PCT/CN2011/000396
UE RN NodeB RNC SGSN server Selay GGSN
70 60 71 72 62 64 74

1300
Measurement Report
P 1301 Relocation Required
A P
Forward Relocation Request
1302 (O-IMSI)
-
1303 Relocation Request
Relocation Request
Acknowledge 1304
Forward Relocation
1305 Response
RB Reconf < 1306 Handover Command
Pl 1307
RB Reconf Complgte 1308
]
Relocation Complete 1309
Forward Relocation
1310 Compgléte
lu Releas¢ Command (relocation success) 1311
-
1312 lu Relpase Completetion _
1313 Forward Relocation Complete Ack
Delete the binding (De eAte allocated identity Context)
relationship petween
allocated identityl::RB ID LJpdate PDP Context Request 1314
and O-IMSI:{RB ID. >
Delete context for O- Update PDP Cpntext 3"
IMS! if CS Dpmain _ Responsg 1315
Singling Connection is
also disconnected. Delete the binding relationship
between O-IMSI and R-IMSI, and*
Detach Request 1318 getulm the R-IMS! to Relay IMSI
———————1 ool.
Detach Accept 1319 Delete the MM and PDP context
— — » | for O-IMSI
_ PS Signaling Connectlon=< 1320 _
Delete MM and PDP

Connection is also
disconnected

Delete context for R-IMS
if CS Domain Singling

|

Context for R-IMSI, and
delete binding
relationship between O-
IMSI and R-IMSI in
SGSN Relay Table

Fig.

14

12/14




PCT/CN2011/000396

WO 2012/122670

o

pay
ay d
uop

ocrL asuodsay X8juo) dad siepdn
 Bl7L jsanbay xeluoD dad stepdn
8Lyl 3oV 819 aAEoo uonesojay piemioy

GT -b1a

B Livi

uonajeidwon ases|ay n)

(s$800NS UONED0}BI) PUBWILIOYD 8SES|9Y N

Y

a1qe L Aefoy Ny ul
2i0)s pue ‘p| g¥::dl pajedojje sy}
Yim pl e ISWI-O 8yl usamiaq
diysuonejal |Bulpuiq ay} dnieg

sTSidWion 7Uo59Y ad €ivL

f.

[

oLyl asuod

say uoneoojey Emzcou!

clpL @eidwol uogeooey pilemiog | oyl
D 54 819|dWo) UonEdo|ey
Livl pUBWLWOY UOIIEJ0[OY ™

-

(4843 JUod8y gy

-«

6ovl

abpajmounoy 1senbay uonedosy

XAZWOG U Xau0) dad sieald Jnoypm) 3N Aejey Joj uoneAldy xajuo) 4dd

ISNI-T WM paliiuapl
PEW09 Jn Aedy ajeald

8|qe) Aejay NSOS U
20|[e pue |SINI-O Usamis
188 “(NLNY M1 ‘MO 'S
DjUByInY aesauab pue

NS
1)1 @10)8 pue ‘(Auapl
q diysuonelal Buiputq
4X ‘GNVY) 18|dniuind
Aypusp) Aeje 8jeo0|lY

eovl
1ser

-
Py

bay uonesojey piemioy

0 Aejay ‘Jeidmuind uonesnuayiny ‘Ausp) pajeq

80v1L

8|qe| Ael@y NSOS
ojui ojul Buipliq ey} 8103s pue
al psjedojie pue||SNI-O usameq
uonejas buipuiq sy} dnjes

2071 (Ausp) pajedoiie) 3N Keiey 40 yoeny

aovi
Po¥1 (3191 aueld [0JU0D 'SSaIppy JAAISS

[444"

Lovl

9 19AIBS

59 NSOO Kejoy Janos

29

NSOS

palinbay uonesojey

olle 'ISWI-0) 1senbay uonesoiay

sovl

0oyl Hoday Juswansesy
¢l L2 - 09 0L
ONY g9poN Nd an

13/14



Routing Are
(RN IMSI, the alloca

WO 2012/122670 PCT/CN2011/000396
Relay Node RAN 61 New SGSN server Old SGSN Relay Server GGSN

60 82 server 62 64 server 74

Routing Area Update Request

(RN IMSI, List of allpcated relay 1600

identity in PMNL—iiIe state) >
Normal Location Update for RN IMSI 1601
Loop for each |allocated relay idenity (n the list 1602
Creat context with the
allocated relay identity 180
Upglate PDP context Reqpest 181
9 9 >
Update PDP context Resporjse . 182

<
-

Update Location (allg

cated relay identity) 1

|

‘Cancel Location 18

¢

-}

Delete the context for the
allocated relay identity 185

Cancel Location AEP

Insert Subscribe

 Data 187

A

Insert Subscriber]

\Data Ack 188

Update Locati

bn Ack 189

83

186

A Update Accept
ited relay identity) 1

-}

16

14/14




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2011/000396

A. CLASSIFICATION OF SUBJECT MATTER

H04W4/00(2009.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: H04W, HO4L, HO4M, HO4Q

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

VEN,3GPP,CNABS,CNKI: relay, mapping, mapped, mapping relationship, radio bearer, Uu, Un, interface, receive, transmit

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

27 Aug. 2008(27.08.2008) the whole document

23 Aug. 2006(23.08.2006) the whole document

A (CN101252527A(TENCENT SCI&TECHNOLOGY SHENZHEN CO LTD)

A (CN1822621A(JIAXUN FEIHONG ELECTRIC CO LTD BEIJING)

[US20100309837A1(Yi et al.)09 Dec. 2010(09.12.2010) the whole document
IEP2244409A2(1LG Electronics)27 Oct. 2010(27.10.2010) the whole document

1P2010283672ANTT IDO TSUSHINMO KK)16 Dec. 2010(16.12.2010) the whole document

1-22

1-22

1-22

1-22

1-22

[] Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim (S) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or

other means

“P”  document published prior to the international filing date
but later than the priority date claimed

“T”  later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person

skilled in the art

“& ”document member of the same patent family

Date of the actual completion of the international search

20 Nov. 2011(20.11.2011)

Date of mailing of the international search report

22 Dec. 2011 (22.12.2011)

[Name and mailing address of the ISA/CN

[The State Intellectual Property Office, the P.R.China

6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China
100088

[Facsimile No. 86-10-62019451

Authorized officer
LI, Yanling
Telephone No. (86-1 0)624 11467

Form PCT/ISA /210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2011/000396
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN101252527A 27.08.2008 CN101252527B 26.01.2011
CN1822621A 23.08.2006 CN100576861C 30.12.2009
US20100309837A1 09.12.2010 KR20100131928A 16.12.2010
WO02010143850A3 17.02.2011
WO02010143850A2 16.12.2010
WO02010143847A3 03.03.2011
WO02010143847A2 16.12.2010
WO02010143851A2 16.12.2010
WO02010143851A3 03.03.2011
WO02010150998A2 29.12.2010
WO02010150998A3 10.03.2011
WO02010151016A3 31.03.2011
WO02010151016A2 29.12.2010
EP2244409A2 27.10.2010 WO02010123259A2 28.10.2010
WO02010123259A3 03.02.2011
KR100968037B1 07.07.2010
WO2010123252A2 28.10.2010
WO2010123253A2 28.10.2010
EP2244412A2 27.10.2010
WO02010123252A3 13.01.2011
WO02010123252A9 03.03.2011
WO02010123253A3 03.02.2011
US2010265873A1 21.10.2010
JP2010283672A 16.12.2010 NONE

Form PCT/ISA /210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - wo-search-report
	Page 56 - wo-search-report

