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(54) DEVICE AND METHOD FOR HANDLING A NEW RADIO CONNECTION IN INTER-SYSTEM 
MOBILITY

(57) A new radio (NR) network for handling mobility
for a communication device from the NR radio network
to a LTE network comprises a storage device for storing
instructions and a processing circuit coupled to the stor-
age device. The processing circuit is configured to exe-
cute the instructions stored in the storage device. The
instructions comprise connecting to the communication
device; communicating a NR connection identity (ID)
identifying a NR connection with the communication de-
vice; communicating data of the NR connection with the
communication device; receiving a context request mes-
sage for the communication device from the LTE net-
work; and transmitting a context response message com-
prising an evolved packet system (EPS) bearer context
of the communication device to the LTE network, wherein
the EPS bearer context comprises an EPS bearer identity
and a first plurality of quality-of-service (QoS) parame-
ters.
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Description

Background of the Invention

1. Field of the Invention

[0001] The present invention relates to a device and a
method used in a wireless communication system, and
more particularly, to a device and a method of handling
a new radio (NR) connection in inter-system mobility in
a wireless communication system.

2. Description of the Prior Art

[0002] The Third Generation Partnership Project
(3GPP) recently starts developing a next generation cel-
lular system called a new radio (NR) system or a next
generation (NextGen) system. To provide seamless
service continuity for a UE moving between a long-term
evolution (LTE) system and the NR system, inter-system
mobility between the two systems is an issue to be
solved.

Summary of the Invention

[0003] The present invention therefore provides a
communication device for handling a NR connection in
inter-system mobility to solve the abovementioned prob-
lem.
[0004] A NR network for handling mobility for a com-
munication device from the NR radio network to a LTE
network comprises a storage device for storing instruc-
tions and a processing circuit coupled to the storage de-
vice. The processing circuit is configured to execute the
instructions stored in the storage device. The instructions
comprise connecting to the communication device; com-
municating a NR connection identity (ID) identifying a NR
connection with the communication device; communicat-
ing data of the NR connection with the communication
device; receiving a context request message for the com-
munication device from the LTE network; and transmit-
ting a context response message comprising an evolved
packet system (EPS) bearer context of the communica-
tion device to the LTE network, wherein the EPS bearer
context comprises an EPS bearer identity and a first plu-
rality of QoS parameters.
[0005] A NR network for handling mobility for a com-
munication device from the NR radio network to a LTE
network comprises a storage device for storing instruc-
tions and a processing circuit coupled to the storage de-
vice. The processing circuit is configured to execute the
instructions stored in the storage device. The instructions
comprise connecting to the communication device; com-
municating a NR connection ID identifying a NR connec-
tion with the communication device; communicating data
of the NR connection with the communication device;
transmitting a request message comprising an EPS bear-
er context to the LTE network for initiating a handover to

the LTE network for the communication device, wherein
the EPS bearer context comprises an EPS bearer identity
and a first plurality of QoS parameters; receiving a re-
sponse message from the LTE network, wherein the re-
sponse message comprises a RRCConnectionRecon-
figuration message for handing over the communication
device to the LTE network; and transmitting the RRCCo-
nnectionReconfiguration message to the communication
device.
[0006] A communication device for handling mobility
for a communication device from a NR radio network to
a LTE network comprises a storage device for storing
instructions and a processing circuit coupled to the stor-
age device. The processing circuit is configured to exe-
cute the instructions stored in the storage device. The
instructions comprise connecting to the NR network;
communicating a first NR connection ID identifying a first
NR connection with the NR network; communicating a
first data of the first NR connection with the NR network;
receiving a RRCConnectionReconfiguration message
from the NR network, wherein the RRCConnection-
Reconfiguration message configures a first Radio Bearer
(RB) associated to a first EPS bearer identity and the first
EPS bearer identity is associated to the first NR connec-
tion ID; handing over to the LTE network according to
the RRCConnectionReconfiguration message; and
transmitting second data of the first NR connection on
the first RB.
These and other objectives of the present invention will
no doubt become obvious to those of ordinary skill in the
art after reading the following detailed description of the
preferred embodiment that is illustrated in the various
figures and drawings.

Brief Description of the Drawings

[0007]

Fig. 1 is a schematic diagram of a wireless commu-
nication system according to an example of the
present invention.
Fig. 2 is a schematic diagram of a communication
device according to an example of the present in-
vention.
Fig. 3 is a flowchart of a process according to an
example of the present invention.
Fig. 4 is a flowchart of a process according to an
example of the present invention.
Fig. 5 is a flowchart of a process according to an
example of the present invention.
Fig. 6 is a flowchart of a process according to an
example of the present invention.
Fig. 7 is a flowchart of a process according to an
example of the present invention.
Fig. 8 is a flowchart of a process according to an
example of the present invention.
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Detailed Description

[0008] Fig. 1 is a schematic diagram of a wireless com-
munication system 10 according to an example of the
present invention. The wireless communication system
10 is briefly composed of a network and a plurality of
communication devices. The network and a communica-
tion device may communicate with each other via one or
more carriers of licensed band(s) and/or unlicensed
band(s).
[0009] In Fig. 1, the network and the communication
devices are simply utilized for illustrating the structure of
the wireless communication system 10. The network may
comprise at least one of an evolved universal terrestrial
radio access network (E-UTRAN) including at least one
evolved Node-B (eNB) and a fifth generation (5G) net-
work including at least one 5G BS. The 5G BS may em-
ploy orthogonal frequency-division multiplexing (OFDM)
and/or non-OFDM (e.g., filtered OFDM (F-OFDM), Gen-
eralized Frequency Division Multiplexing (GFDM), Uni-
versal Filtered Multi-Carrier (UFMC) or Filter Back Multi-
Carrier (FBMC)), and a transmission time interval (TTI)
shorter than 1 ms (e.g. 100 or 200 microseconds). In
general, a BS may also be used to refer any of the eNB
and the 5G BS.
[0010] A communication device may be a user equip-
ment (UE), a machine type communication (MTC) de-
vice, a mobile phone, a laptop, a tablet computer, an
electronic book, a portable computer system, a vehicle,
or an aircraft. In addition, the network and the communi-
cation device can be seen as a transmitter or a receiver
according to direction (i.e., transmission direction), e.g.,
for an uplink (UL), the communication device is the trans-
mitter and the network is the receiver, and for a downlink
(DL), the network is the transmitter and the communica-
tion device is the receiver.
[0011] Fig. 2 is a schematic diagram of a communica-
tion device 20 according to an example of the present
invention. The communication device 20 may be a com-
munication device or the network shown in Fig. 1, but is
not limited herein. The communication device 20 may
include a processing circuit 200 such as a microproces-
sor or Application Specific Integrated Circuit (ASIC), a
storage device 210 and a communication interfacing de-
vice 220. The storage device 210 may be any data stor-
age device that may store a program code 214, accessed
and executed by the processing circuit 200. Examples
of the storage device 210 include but are not limited to a
subscriber identity module (SIM), read-only memory
(ROM), flash memory, random-access memory (RAM),
hard disk, optical data storage device, non-volatile stor-
age device, non-transitory computer-readable medium
(e.g., tangible media), etc. The communication interfac-
ing device 220 is preferably a transceiver and is used to
transmit and receive signals (e.g., data, messages and/or
packets) according to processing results of the process-
ing circuit 200.
[0012] In the following embodiments, a UE is used to

represent a communication device in Fig. 1, to simplify
the illustration of the embodiments.
[0013] Fig. 3 is a flowchart of a process 30 according
to an example of the present invention. The process 30
can be utilized in a new radio (NR) network (e.g., the
network in Fig. 1), for handling mobility for a UE from the
NR network to a long-term evolution (LTE) network. The
process 30 includes the following steps:

Step 300: Start.
Step 302: Connect to the UE.
Step 304: Communicate a NR connection identity
(ID) identifying a NR connection with the UE.
Step 306: Communicate data of the NR connection
with the UE. Step 308: Receive a context request
message for the UE from the LTE network.
Step 310: Transmit a context response message
comprising an evolved packet system (EPS) bearer
context of the UE to the LTE network, wherein the
EPS bearer context comprises an EPS bearer iden-
tity and a first plurality of quality-of-service (QoS) pa-
rameters, and the EPS bearer identity is determined
according to the NR connection ID.
Step 312: End.

[0014] The following examples may be applied to the
process 30.
[0015] In one example, the NR connection ID compris-
es a protocol data unit (PDU) session ID or a QoS flow
ID. In one example, the NR connection comprises a PDU
session or a QoS flow.
[0016] In one example, the first plurality of QoS param-
eters comprise at least one of the QoS flow ID, the PDU
session ID, a UL and DL maximum flow bit rate, an UL
and DL guaranteed flow bit rate, a priority level, a packet
delay budget, a packet error rate, an allocation and re-
tention priority (ARP) and a notification control.
[0017] In one example, the NR network generates
(e.g., derives, converts to or maps to) the first plurality of
QoS parameters in the EPS bearer context according to
a second plurality of QoS parameters associated to the
NR connection. The LTE network may transmit the con-
text request message to the NR network, when the LTE
network receives a tracking area update request mes-
sage from the UE. After the LTE network receives the
context response message, the LTE network may trans-
mit a tracking area update accept message to the UE.
Thus, the LTE network may configure an EPS bearer to
the UE according to the EPS bearer context (e.g., when
the LTE network receives a service request message
from the UE). The UE and the LTE network may transmit
(or receive) data via the EPS bearer. The LTE network
may configure the EPS bearer identity and a data radio
bearer (RB) associated to the EPS bearer identity to the
UE. The NR network may release a context of the UE
including the EPS bearer context in response to the con-
text request message.
[0018] Fig. 4 is a flowchart of a process 40 according
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to an example of the present invention. The process 40
can be utilized in a new radio (NR) network (e.g., the
network in Fig. 1), for handling mobility for a UE from the
NR network to a LTE network. The process 40 includes
the following steps:

Step 400: Start.
Step 402: Connect to the UE.
Step 404: Communicate a NR connection ID identi-
fying a NR connection with the UE.
Step 406: Communicate data of the NR connection
with the UE.
Step 408: Transmit a request message comprising
an EPS bearer context to the LTE network for initi-
ating a handover to the LTE network for the UE,
wherein the EPS bearer context comprises an EPS
bearer identity and a first plurality of QoS parame-
ters, and the EPS bearer identity is determined ac-
cording to the NR connection ID.
Step 410: Receive a response message from the
LTE network, wherein the response message com-
prises a RRCConnectionReconfiguration message
for handing over the UE to the LTE network.
Step 412: Transmit the RRCConnectionReconfigu-
ration message to the UE.
Step 414: End.

[0019] The following examples may be applied to the
process 40.
[0020] In one example, the NR connection ID compris-
es a PDU session ID or a QoS flow ID. In one example,
the NR connection comprises a PDU session or a QoS
flow.
[0021] In one example, the request message is a
handover request message, and the response message
is a handover request acknowledge message.
[0022] In one example, the NR network generates
(e.g., derives, converts to, or maps to) the first plurality
of QoS parameters in the EPS bearer context according
to a second plurality of QoS parameters associated to
the NR connection. The NR network may transmit the
request message to the LTE network. The LTE network
may generate the RRCConnectionReconfiguration mes-
sage in response to the request message. Thus, the LTE
network may configure an EPS bearer to the UE accord-
ing to the EPS bearer context. The UE and the LTE net-
work may transmit or receive a data via the EPS bearer.
The LTE network may configure the EPS bearer identity
and a RB associated to the EPS bearer identity to the
UE. That is, the RRCConnectionReconfiguration mes-
sage includes a RB configuration (e.g., DRB-ToAddMod)
which configures the RB and includes the EPS bearer
identity.
[0023] In one example, in response to the RRCCo-
nnectionReconfiguration message received from the NR
system, the UE performs a handover to the LTE network.
When the UE successfully connects to the LTE network,
the UE transmits an RRCConnectionReconfiguration-

Complete message to the LTE network. In response to
the RRCConnectionReconfigurationComplete mes-
sage, the LTE network transmits a notification message
to the NR network. Thus, the NR network knows that the
UE has successfully completed the handover to the LTE
network, and releases a context of the UE when receiving
the notification message. The context of the UE may in-
clude the QoS parameters associated to the NR connec-
tion and the NR connection ID. The context may include
at least one of a temporary UE identity and a security
configuration (e.g., a security key, a security algorithm,
etc.).
[0024] Fig. 5 is a flowchart of a process 50 according
to an example of the present invention. The process 50
can be utilized in a UE, for handling for a UE mobility
from a NR network to a LTE network. The process 50
includes the following steps:

Step 500: Start.
Step 502: Connect to the NR network.
Step 504: Communicate a first NR connection ID
identifying a first NR connection with the NR network.
Step 506: Communicate first data of the first NR con-
nection with the NR network.
Step 508: Receive a RRCConnectionReconfigura-
tion message from the NR network, wherein the
RRCConnectionReconfiguration message config-
ures a first RB associated to a first EPS bearer iden-
tity and the first EPS bearer identity is associated to
the first NR connection ID.
Step 510: Hand over to the LTE network according
to the RRCConnectionReconfiguration message.
Step 512: Transmit second data of the first NR con-
nection on the first RB.
Step 514: End.

[0025] The following examples may be applied to the
process 50.
[0026] In one example, the NR connection ID compris-
es a PDU session ID or a QoS flow ID. In one example,
the NR connection comprises a PDU session or a QoS
flow.
[0027] In one example, the first EPS bearer identity is
set to the first NR connection ID.That is, the RRCCo-
nnectionReconfiguration message includes a first RB
configuration (e.g., DRB-ToAddMod) which configures
the first RB and includes the first EPS bearer identity
which is the same as the first NR connection ID. The LTE
network also transmits data of the first NR connection on
the first RB to the UE. In one example, the first EPS bearer
identity is mapped to (or derived from) the first NR con-
nection ID as described above, and is not narrated herein.
That is, when the UE determines that the first EPS bearer
identity is mapped to the NR connection ID, the UE trans-
mits data of the NR connection on the first RB.
[0028] In one example, the RRCConnectionReconfig-
uration message configures a second RB not associated
to the first EPS bearer identity. In one example, the sec-
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ond RB is a signaling RB. In one example, the RRCCo-
nnectionReconfiguration message configures a third RB
associated to a second EPS bearer identity set to a sec-
ond NR connection ID identifying a second NR connec-
tion. In this case, the UE transmits data of the second
NR connection ID on the third RB to the LTE network.
The LTE network transmits a data of the second NR con-
nection ID on the third RB to the UE.
[0029] Fig. 6 is a flowchart of a process 60 according
to an example of the present invention. The process 60
can be utilized in a UE, for handling mobility for a UE
from a NR network to a LTE network. The process 60
includes the following steps:

Step 600: Start.
Step 602: Connect to the NR network.
Step 604: Communicate a NR connection ID identi-
fying a NR connection with the NR network.
Step 606: Communicate data of the NR connection
with the NR network.
Step 608: Connect to the LTE network.
Step 610: Communicate a first message with the LTE
network, wherein the first message comprises an in-
formation element (IE) indicating an EPS bearer
identity associated to the NR connection ID or de-
rived from the NR connection ID.
Step 612: End.

[0030] The following examples may be applied to the
process 60.
[0031] In one example, the first message is a radio
resource control (RRC) message or a Non-Access Stra-
tum (NAS) message.
[0032] In one example, the NR connection ID compris-
es a PDU session ID or a QoS flow ID. In one example,
the NR connection comprises a PDU session or a QoS
flow.
[0033] In one example, the UE derives (e.g., deter-
mines, maps to, generates or converts to) the EPS bearer
identity by determining the EPS bearer identity is the NR
connection ID. In one example, the UE derives (e.g., de-
termines, maps to, generates or converts to) the EPS
bearer identity from the NR connection ID by a math op-
eration. For example, the EPS bearer identity equals to
the NR connection ID minus N, wherein N is a fixed value.
For example, the EPS bearer identity equals to the NR
connection ID plus N, wherein N is a fixed value. N may
be configured by the NR network, or may be predeter-
mined (e.g., described) in a standard specification.
[0034] In one example, the IE includes the NR connec-
tion ID. In one example, the IE includes a bit and a position
of the bit indicating the NR connection ID.
[0035] In one example, the UE connects to a first BS
of the NR network. The UE communicates (e.g., trans-
mits or receives) a second message including a NR con-
nection ID identifying a NR connection with (e.g. , to or
from) the NR network. The UE communicates (e.g.,
transmits or receives) data of the NR connection with

(e.g., to or from) the first BS of the NR network. Then,
the UE connects to the LTE network due to a handover
or a cell selection (or reselection) to a cell of the LTE
network. In case of the handover, the UE receives a
handover command message from the first BS. The first
message may be the handover command message. The
handover command message (e.g. , RRCConnection-
Reconfiguration) configures the UE to hand over to the
cell of the LTE network. The UE connects to the cell (con-
trolled by a second BS) of the LTE network.
[0036] In one example, the NAS message is an
evolved packet system (EPS) mobility management
(EMM) message. The EMM message is a service request
message or a tracking area update request message.
The IE is an EPS bearer context status IE in the EMM
message. When the LTE network receives the EPS bear-
er identity in the EMM message, the LTE network main-
tains (e.g., keeps) an EPS bearer context identified by
the EPS bearer identity for the UE. The LTE network
either receives the EPS bearer context for the UE from
the NR network or generates (e. g. , derives, converts to
or maps to) the EPS bearer context from a plurality of
QoS parameters associated to the NR connection. In one
example, the LTE network receives an EPS bearer iden-
tity set by the NR network to the NR connection ID or
derived by the NR network from the NR connection ID,
from the NR network. The NR network may derive the
EPS bearer identity as the UE as described above. In
one example, the LTE network receives the NR connec-
tion ID from the NR network, and derives the EPS bearer
identity from the NR connection ID as the UE described
above.
[0037] In one example, the first plurality of QoS param-
eters comprise at least one of the QoS flow ID (or the
PDU session ID), a UL and DL maximum flow bit rate,
an UL and DL guaranteed flow bit rate, a priority level, a
packet delay budget, a packet error rate, an ARP and a
notification control.
[0038] In one example, the NAS message is an EPS
session management (ESM) message. The ESM mes-
sage may be an activate dedicated EPS bearer context
request message, a bearer resource allocation request
message, a bearer resource modification request mes-
sage, a deactivated EPS bearer context request, a de-
activate EPS bearer context accept message, a modify
EPS bearer context request message, a modify EPS
bearer context reject message, a modify EPS bearer con-
text accept message, a Packet Data Network (PDN) dis-
connect request message, an ESM information request
message or an ESM information response message.
When the UE or the LTE network receives the EPS bearer
identity in the ESM message, the UE or the LTE network
may operate the EPS bearer context identified by the
EPS bearer identity according to a purpose of the ESM
message. In one example, the UE transmits the bearer
resource modification request message including the
EPS bearer identity to the LTE network to request a re-
lease of the EPS bearer context. The LTE network may
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transmit the deactivate EPS bearer context request mes-
sage including the EPS bearer identity in response to the
bearer resource modification request message.
[0039] Fig. 7 is a flowchart of a process 70 according
to an example of the present invention. The process 70
can be utilized in a network including a NR network and
a LTE network, for handling mobility for a UE from the
NR network to the LTE network. The process 70 includes
the following steps:

Step 700: Start.
Step 702: The NR network connects to the UE.
Step 704: The NR network communicates a NR con-
nection ID identifying a NR connection with the UE.
Step 706: The NR network communicates data of
the NR connection with the UE.
Step 708: The LTE network connects to the UE.
Step 710: The LTE network communicates a first
message with the UE, wherein the first message
comprises an IE indicating an EPS bearer identity
associated to the NR connection ID or derived from
the NR connection ID.
Step 712: End.

[0040] The process 70 corresponds to the NR network
and the LTE network in the process 60. The description
for the process 60 may be applied to the process 70, and
is not narrated herein.
[0041] Fig. 8 is a flowchart of a process 80 according
to an example of the present invention. The process 80
can be utilized in a network including a NR network and
a LTE network, for handling mobility for a UE from the
NR network to the LTE network. The process 80 includes
the following steps:

Step 800: Start.
Step 802: The NR network connects to the UE.
Step 804: The NR network communicates a NR con-
nection ID identifying a NR connection with the UE.
Step 806: The NR network communicates first data
of the NR connection with the UE.
Step 808: The NR network transmits a RRCConnec-
tionReconfiguration message configuring the UE to
hand over to the LTE network to the UE, wherein the
RRCConnectionReconfiguration message config-
ures a first RB associated to a first EPS bearer iden-
tity, and the first EPS bearer identity is associated
to the NR connection ID.
Step 810: The LTE network detects whether the UE
successfully hands over to the LTE network.
Step 812: The LTE network communicates second
data of the NR connection on the first RB.
Step 814: End.

[0042] Realization of the processes 30-80 is not limited
to the above description. The following examples can be
applied to the processes 30-80.
[0043] In one example, "communicate" comprise

"transmit" or "receive". The data of the NR connection
may comprise data for the NR connection or data asso-
ciated to the NR connection. In one example, when the
UE connects to the NR network, the NR network trans-
mits a NR RRC message configuring the NR connection
ID and a RB configuration, to the UE. The RB configura-
tion may configure a RB. The UE may communicate (e.g.,
transmits or receives) the data of the NR connection on
the RB.
[0044] In one example, the PDU session includes at
least one QoS flow identified by a flow ID. The QoS flow
may be a PDU flow, an IP flow or a non-IP flow. An as-
sociation between the NR connection ID and the EPS
bearer identity may be predetermined (e.g., described in
a standard specification).
[0045] In one example, the UE includes the NR con-
nection ID in a NR session management (SM) message
transmitted to the NR network. The network may include
the NR connection ID in a NR SM message transmitted
to the UE. In one example, the UE includes the NR con-
nection ID in an Activate PDU Session Request mes-
sage. The NR network may include the NR connection
ID in the NG2 Request message.
[0046] In one example, the NR network includes a NR
connection ID in a first RRC Connection Reconfiguration
message transmitted to the UE. Thus, the UE knows that
the NR network configures the radio resources for com-
municating the data of the NR connection according to
the NR connection ID, when the UE receives the first
RRCConnectionReconfiguration message. The UE and
the NR network communicate (e.g., transmit or receive)
the data of the NR connection according to the radio re-
sources. The radio resources may include a RB config-
uration, a physical layer configuration or a medium ac-
cess control (MAC) layer configuration. The RB config-
uration may include at least one of a radio link control
(RLC) configuration, a logical channel identity and a log-
ical channel priority.
[0047] In one example, the UE includes a PDU session
ID in the Activate PDU Session Request message to es-
tablish a PDU session. The NR network may include the
PDU session ID in the activate PDU session accept mes-
sage in response to the Activate PDU session request
message. The QoS flow may be associated to the PDU
session. The activate PDU session accept message may
include or does not include the flow ID.
[0048] In one example, after establishing the PDU ses-
sion, the UE requests to setup a QoS flow to transmit the
data of the QoS flow by transmitting a first NR SM mes-
sage to the NR network. The first NR SM message may
include a flow ID for identifying the QoS flow. In one ex-
ample, the first NR SM message is a QoS flow resource
allocation request message. The NR network transmits
a second NR SM message (e.g., an activate QoS flow
request message) to the UE in response to the NR SM
message. The second NR SM message may include the
other flow ID. The NR network may include the other flow
ID in a second RRCConnectionReconfiguration mes-
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sage transmitted to the UE. Thus, the UE knows that the
NR network configures the radio resources for commu-
nicating data of the other QoS flow when the UE receives
the second RRCConnectionReconfiguration message.
[0049] In one example, the data of the NR connection
includes a plurality of Internet Protocol (IP) packets as-
sociated to the NR connection. In one example, the data
of the NR connection includes a plurality of PDUs and
each PDU of the plurality of PDUs includes a packet of
the QoS flow. Each PDU of the plurality of PDUs may
include the QoS flow ID. In one example, the PDU is a
Packet Data convergence Protocol (PDCP) PDU.
[0050] In one example, the UE and the NR network
generate (e.g., determine, derive, map to or convert to)
the EPS bearer identity from the NR connection ID. In
one example, the UE may receive the EPS bearer identity
in a NR message from the NR network. The NR message
may be a NAS message (e.g. , NR SM message) or a
RRC message.
[0051] Those skilled in the art should readily make
combinations, modifications and/or alterations on the
abovementioned description and examples. For exam-
ple, the skilled person easily makes new embodiments
of the network based on the embodiments and examples
of the UE, and makes new embodiments of the UE based
on the embodiments and examples of the network. The
abovementioned description, steps and/or processes in-
cluding suggested steps can be realized by means that
could be hardware, software, firmware (known as a com-
bination of a hardware device and computer instructions
and data that reside as read-only software on the hard-
ware device), an electronic system, or combination there-
of. An example of the means may be the communication
device 20. Any of the above processes and examples
above may be compiled into the program code 214.
[0052] To sum up, the present invention provides a
method and a communication device for handling mobil-
ity for a UE from the NR radio network to the LTE network.
The seamless service continuity for the UE can be pro-
vided and the uncertainty of the unlicensed band can be
overcome. Thus, the problem of the art is solved.
Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method
may be made while retaining the teachings of the inven-
tion. Accordingly, the above disclosure should be con-
strued as limited only by the metes and bounds of the
appended claims.

Claims

1. A new radio (NR) network for handling mobility for a
communication device from the NR radio network to
a long-term evolution (LTE) network, comprising:

a storage device; and
a processing circuit, coupled to the storage de-
vice, wherein the storage device stores, and the

processing circuit is configured to execute in-
structions of:

connecting to the communication device;
communicating a NR connection identity
(ID) identifying a NR connection with the
communication device;
communicating data of the NR connection
with the communication device;
receiving a context request message for the
communication device from the LTE net-
work; and
transmitting a context response message
comprising an evolved packet system
(EPS) bearer context of the communication
device to the LTE network, wherein the EPS
bearer context comprises an EPS bearer
identity and a first plurality of quality-of-serv-
ice (QoS) parameters;

wherein the EPS bearer identity is determined
according to the NR connection ID.

2. The NR network of claim 1, wherein the NR connec-
tion ID comprises a protocol data unit (PDU) session
ID or a QoS flow ID, and the NR connection com-
prises a PDU session or a QoS flow.

3. The NR network of claim 1, wherein the instructions
further comprise:

generating the first plurality of QoS parameters
in the EPS bearer context according to a second
plurality of QoS parameters associated to the
NR connection.

4. A new radio (NR) network for handling mobility for a
communication device from the NR radio network to
a long-term evolution (LTE) network, comprising:

a storage device; and
a processing circuit, coupled to the storage de-
vice, wherein the storage device stores, and the
processing circuit is configured to execute in-
structions of:

connecting to the communication device;
communicating a NR connection identity
(ID) identifying a NR connection with the
communication device;
communicating data of the NR connection
with the communication device;
transmitting a request message comprising
an evolved packet system (EPS) bearer
context to the LTE network for initiating a
handover for the communication device to
the LTE network, wherein the EPS bearer
context comprises an EPS bearer identity
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and a first plurality of quality-of-service
(QoS) parameters;
receiving a response message from the
LTE network, wherein the response mes-
sage comprises a RRCConnectionRecon-
figuration message for handing over the
communication device to the LTE network;
and
transmitting the RRCConnectionReconfig-
uration message to the communication de-
vice;

wherein the EPS bearer identity is determined
according to the NR connection ID.

5. The NR network of claim 4, wherein the NR connec-
tion ID comprises a protocol data unit (PDU) session
ID or a QoS flow ID, and the NR connection com-
prises a PDU session or a QoS flow.

6. The NR network of claim 4, wherein the instructions
further comprise:

generating the first QoS parameters in the EPS
bearer context according to a second plurality
of QoS parameters associated to the NR con-
nection.

7. A communication device for handling mobility from
a new radio (NR) network to a long-term evolution
(LTE) network, comprising:

a storage device; and
a processing circuit, coupled to the storage de-
vice, wherein the storage device stores, and the
processing circuit is configured to execute in-
structions of:

connecting to the NR network;
communicating a first NR connection iden-
tity (ID) identifying a first NR connection with
the NR network;
communicating first data of the first NR con-
nection with the NR network;
receiving a RRCConnectionReconfigura-
tion message from the NR network, wherein
the RRCConnectionReconfiguration mes-
sage configures a first radio bearer (RB) as-
sociated to a first evolved packet system
(EPS) bearer identity and the first EPS bear-
er identity is associated to the first NR con-
nection ID;
handing over to the LTE network according
to the RRCConnectionReconfiguration
message; and
transmitting second data of the first NR con-
nection on the first RB.

8. The communication device of claim 7, wherein the
first NR connection ID comprises a protocol data unit
(PDU) session ID or a QoS flow ID, and the NR con-
nection comprises a PDU session or a QoS flow.

9. The communication device of claim 7, wherein the
first EPS bearer identity is set to the first NR connec-
tion ID.

10. The communication device of claim 8, wherein the
first EPS bearer identity is mapped to the first NR
connection ID.

11. The communication device of claim 7, wherein the
RRCConnectionReconfiguration message config-
ures a second RB not associated to the first EPS
bearer identity.

12. The communication device of claim 11, wherein the
second RB is a signaling RB.

13. The communication device of claim 7, wherein the
RRCConnectionReconfiguration message config-
ures a third RB associated to a second EPS bearer
identity which is set to a second NR connection ID
identifying a second NR connection.

14. A network for handling mobility for a communication
device from a new radio (NR) network to a long-term
evolution (LTE) network, comprising:

the NR network, comprising:

a first storage device; and
a first processing circuit, coupled to the first
storage device, wherein the first storage de-
vice stores, and the first processing circuit
is configured to execute instructions of:

connecting to the communication de-
vice;
communicating a NR connection iden-
tity (ID) identifying a NR connection
with the communication device;
communicating data of the NR connec-
tion with the communication device;
and

the LTE network, comprising:

a second storage device; and
a second processing circuit, coupled to the
second storage device, wherein the second
storage device stores, and the second
processing circuit is configured to execute
instructions of:

connecting to the communication de-
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vice; and
communicating a first message with the
UE, wherein the first message compris-
es an IE indicating an EPS bearer iden-
tity associated to the NR connection ID
or derived from the NR connection ID.

15. A network for handling mobility for a communication
device from a new radio (NR) network to a long-term
evolution (LTE) network, comprising:

the NR network, comprising:

a first storage device; and
a first processing circuit, coupled to the first
storage device, wherein the first storage de-
vice stores, and the first processing circuit
is configured to execute instructions of:

connecting to the communication de-
vice;
communicating a NR connection iden-
tity (ID) identifying a NR connection
with the communication device;
communicating first data of the NR con-
nection with the communication device;
transmitting a RRCConnectionRecon-
figuration message configuring the
communication device to hand over to
the LTE network to the UE, wherein the
RRCConnectionReconfiguration mes-
sage configures a first radio bearer
(RB)associated to a first EPS bearer
identity, and the first EPS bearer iden-
tity is associated to the NR connection
ID; and

the LTE network, comprising:

a second storage device; and
a second processing circuit, coupled to the
second storage device, wherein the second
storage device stores, and the second
processing circuit is configured to execute
instructions of:

detecting whether the communication
device successfully hands over to the
LTE network; and
communicating second data of the NR
connection on the first RB.
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