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(57) Abstract: The present disclosure relates to a method and system
for managing and exchanging configuration information between two

104  nodes in a wireless network. In one embodiment, a method implement-
ed on a first node is disclosed. The method comprises: generating a first
110 message that comprises first configuration information associated with
the first node; and transmitting the first message to a second node for
First exchanging configuration information with the second node, wherein
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SYSTEM AND METHOD FOR EXCHANGING CONFIGURATION INFORMATION
BETWEENTWO NODES IN AWIRFLESS NETWORK

TECHNICAL FIELD

0001} The disclosure relates generally to wireless communications and, more particularly, to
systems and methods for managing and exchanging configuration information between two

nodes i g wireless network,

BACKGROUND

10002] Due to mass connection and higher rate requirements from users in 3G mobile
communications, there is a big challenge to the transmission capacity of the fronthaul interface
CPRI (Common Public Radio Interface) between BBU (Baseband Unit) and RRU (Radio
Remote Unit) in LTE. Because CPRI interface transmits an VQ (real/imaginary) signal that has
been processed by physical layer coding, CPRI interface has a tighter requirement on the
transmission delay and bandwidth. If the 3G air interface rate is increased to tens of Gbps, the
traffic demand of CPRI interface will rise to Thps level, which will give a big pressure on the
cost and difficulty of network deployment. Therefore, in 5G, there is 3 need to redefine divisions
of the fronthaul interface, in consideration of transmission capacity, transmission delay, easiness
of deployment, and other aspects. For example, taking into account the non-ideal fronthaul
transmission, when dividing a base station {BS), one can put the delay-insensitive network
functions in a first network element, such as a Centralized Unit (CU), and put the delay-sensitive
network functions in a second network element, such as a Distributed Unit (DU). There is an

ideal and/or non-ideal fronthau! transmission between the first and second network elements.
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{0003] Because CU and DU need a fronthaul interface to communicate with each other, there
is a need to perform CU-DU interface establishment by exchanging and updating configuration
information between CU and DU. In addition, because one CU manages one or more DUs, there

is also a need to perform DU load information management.

SUMMARY

10004] The exemplary embodiments disclosed herein are directed to solving the issues
relating to one or more of the problems presented in the prior art, as well as providing additional
features that will become readily apparent by reference to the following detailed description
when taken in conjunction with the accompany drawings. In accordance with various
embodiments, exemplary systems, methods, devices and computer program products are
disclosed herein. It is understood, however, that these embodiments are presented by way of
exarmple and not limutation, and 1t will be apparent to those of ordinary skill in the art who read
the present disclosure that various modifications to the disclosed embodiments can be made
while remaining within the scope of the present disclosure.

[G005] In one embodiment, a method implemented on a first node is disclosed. The method
comprises: generating a first message that comprises first configuration information associated
with the first node; and transmiiting the first message to a second node for exchanging
configuration information with the second node, wherein the first node and the second node
cooperate to serve one or more cells in a wireless network as a base station.

[0006] In a further embodiment, a method implemented on a first node is disclosed. The
method comprises: receiving a first message from a second node for exchanging configuration

information with the second node, wherein the first message comprises first configuration
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information associated with the second node, and wherein the first node and the second node
cooperate 1o serve one or more cells in a wireless network as a base station.

{0007] In another embodiment, a first node 1s disclosed. The first node comprises: a
configuration generator configured to generate a first message that comprises first configuration
information associated with the first node; and a transmitter configured to transmit the first
message to a second node for exchanging configuration information with the second node,
wherein the first node and the second node cooperate to serve one or more cells 1 a wireless
network as a base station.

[0008] In yet another embodiment, a first node 15 disclosed. The first node comprises: a
recetver configured to recetve a first message from a second node for exchanging configuration
information with the second node, wherein the first message comprises first configuration
information associated with the second node, and wherein the first node and the second node

cooperate {0 serve one or more cells in a wireless network as a base station.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]  Various exemplary embodiments of the present disclosure are described in detail
below with reference to the following Figures. The drawings are provided for purposes of
iltustration only and merely depict exerplary embodiments of the present disclosure to facilitate
the reader's understanding of the present disclosure. Therefore, the drawings should not be
considered limiting of the breadth, scope, or applicability of the present disclosure. It should be
noted that for clarity and ease of illustration these drawings are not necessarily drawn to scale.
[0010]  FIG 1 ilustrates a fronthaul interface between a first network element and a second
network element of a base station, in accordance with some embodiments of the present

disclosure.
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{0011}  FIG 2 illustrates exemplary functional divisions between the first network element
and the second network element, in accordance with some embodiments of the present disclosure.
[0012]  FIG 3 illustrates an exemplary block diagram of a distributed unit (DU), in
accordance with some embodiments of the present disclosure,

[0013] FIG 4 illustrates exemplary configuration mformation of a DU, in accordance with
some embodiments of the present disclosure.

[0014] FIG S illustrates exemplary configuration mformation of a CU, in accordance with
some embodiments of the present disclosure.

[0015]  FIG 6 illustrates exemplary resource status mformation reported by a DU, in
accordance with some embodiments of the present disclosure.

[0016] FIG 7 idlustrates an exemplary block diagram of a centralized unit {CU), in
accordance with some embodiments of the present disclosure.

{6617] FIG. 8 itlustrates an exemplary method for an interface setup between DU and CU, in
accordance with some embodiments of the present disclosure.

[0018]  FIG 9 illustrates an exemplary method for updating DU configuration between CU
and DU, in accordance with some embodiments of the present disclosure.

{0619]  FIG 10 dlustrates an exemplary method for updating CU configuration between CU
and DU, in accordance with some embodiments of the present disclosure.

{00207  FIG 11 dlustrates an exemplary method for reporting and monitoring DU resource

status, in accordance with some embodiments of the present disclosure.
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DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0021] Various exemplary embodiments of the present disclosure are described below with
reference to the accompanying figures to enable a person of ordinary skill in the art to make and
use the present disclosure. As would be apparent to those of ordinary skill in the art, after
reading the present disclosure, various changes or modifications to the examples described
herein can be made without departing from the scope of the present disclosure. Thus, the present
disclosure is not limited to the exemplary embodiments and applications described and illustrated
herein. Additionally, the specific order or hierarchy of steps in the methods disclosed herein are
merely exemplary approaches. Based upon design preferences, the specific order or hierarchy of
steps of the disclosed methods or processes can be re-arranged while remaining within the scope
of the present disclosure. Thus, those of ordinary skill in the art will understand that the methods
and techniques disclosed herein present various steps or acts in a sample order, and the present
disclosure 1s not limited to the specific order or hierarchy presented unless expressly stated
otherwise.

[0022] The present teaching discloses a method to establish an interface between a first
network element and a second network slement, and update or maintain the interface
configuration, to ensure that the interface is initially established and its configuration is updated
under 3 CU-DU separation architecture. In addition, the present teaching discloses a method for
reporting and monitoring resource status between the first network element and the second
network element, such that the CU can fully understand the resource usage of its connected DUs
and make wise decisions, like a radio resource management (RRM) deciston, based on the DU

resource status.
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180237  Ina 5G new radio (NR) network, a base station is separated into a first network
element (a centralized network element CUY and a second network element (a distributed
network element DU). FIG. 1 illustrates a fronthaul interface between a first network element
and a second network element of a base station (BS) 100, in accordance with some embodiments
of the present disclosure. As shown in FIG. 1, the BS 100 is divided into a first network element
110 and a second network element 120, The first network element 110 and the second network
element 120 communicate through a fronthaul interface 130, where the fronthaul can be an ideal
fronthaul or a non-ideal fronthaul according to different delavs. An ideal fronthaul transmission
has a relatively small delay, such as tens to hundreds of microseconds. A non-ideal fronthaul
transmission has a relatively large delay, such as milliseconds. Due to the differences between
the ideal and non-ideal fronthaul transmission, there are different ways to divide different
network functions into the first network element 110 and the second network element 120,
{0024] In one embodiment, the first network element 110 is 2 CU and the second network
element 120 1s a DU, wherein the CU 110 and the DU 120 can cooperate to serve one or more
cells as a base station. One CU may control a plurality of DUs at the same time, while a DU can
be associated with one cell or a cell list that includes one or more cells. By controlling a number
of DUs with a CU, a wireless system can have a baseband centralized processing and provide
distributed remote services to users in a cloud architecture.

{0025] In a CU-DU separation network architecture, delay-insensitive network functions
may be placed in the CU; and delay-sensitive network functions may be placed in the DU
Accordingly, a CU and a DU may have different hardware and structure for implementing the

different network functions.
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[0026] For example, a first protocol entity {e.g., a radio resource control (RRC) entity} is
located at the CU. The first protocol entity generates control signals, maintains the establishment,
modification, and/or release of the radio bearer, and maintains updated parameters of a second
protocol entity, a third protocol entity, a fourth protocol entity, and the physical (PHY) layer of
the base station. The second protocol entity has a similar or enhanced function compared to the
PDCP (Packet Data Convergence Protocol) function of an LTE system. The third protocol entity
has a similar or enhanced function compared to the RLC (Radio Link Control) function of an
LTE system. The fourth protocol entity has a similar or enhanced function compared to the
MAC (Medium Access Control) function of an LTE system. The DU comprises at least one of!
the second protocol entity, the third protocol entity, the fourth protocol entity, the physical layer,
and the radio frequency (RF) unit of the base station,

[06027] FIG. 2 illustrates exemplary functional divisions between the first network element
and the second network element, 1.e. between the CU 110 and the DU 120, in accordance with
some embodiments of the present disclosure. Specifically, FIG. 2 illustrates eight possible
functional division options between the T 110 and the DU 120,

{0028] Option 1 (RRC / PDCP separation): The functional separation of this option 15
strmilar to the 1A structure in a dual connection {(BC). RRC is located within CU; PDCP, RLC,
MAC, PHY and RF functions are located in DU. That i3, the entire UP is located in DU,

{0029] Option 2 (PDCP / RLC separation}: The functional separation of this option is
stmilar to the 3C structure in a dual connection (DC). RRC and PDCP are located within CU;

RLC, MAC, PHY and RF functions are located in DU
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10030} Option 3 (RLC high-level / low-level separation): The low-level RLC (partial
function of the RLC), MAC, PHY, and RF are located within DU; RRC, PDCP and high-level
RLC (partial function of the RLC) functions are located in the CU.

{0031} Option 4 (RLC-MAC separation): MAC, PHY and RF parts are located within DU,
PDCP and RLC functions are located in the CU.

[0032] Option S (MAC internal separation). Some of the MAC functions (such as HARQ),
PHY and RF are located in DU, the other upper level functions are located in the CU.

[0033] Option 6 (MAC-PHY ). PHY and RF parts are located in DU; RRC, PDCP, RLC and
MAC functions are located in the CU.

[0034] Option 7 (PHY internal separation). Some of the PHY functions and RF are located
in DU; the other upper function is located in the CU.

[0035] Option 8 (PHY-RF separation): The RF part 15 located within the DU, and the other
upper level functions are located in the T

{06036] In one embodiment, when a standard supports two or more options for dividing
network functions into CU and DU, the wireless system can adaptively switch between the
supported options during wireless communications.

{6037] FIG 3 illustrates an exemplary block diagram of a BU 120, in accordance with some
embodiments of the present disclosure. The DU 120 15 an example of a device that can be
configured to implement the various methods described herein. As shown in FIG. 3, the DU 120
includes a housing 340 containing: a system clock 302, a processor 304, a memory 306, a
transceiver 310 comprising a transmitter 312 and a receiver 314, a power module 308, a status

reporter 320, and a configuration generator 322.
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0038}  In this embodiment, the system clock 302 provides the timing signals to the processor
304 for controlling the timing of all operations of the DU 120. The processor 304 controls the
general operation of the DU 120 and can include one or more processing circutts or modules
such as a central processing unit (CPU) and/or any combination of general-purpose
microprocessors, microcontrollers, digital signal processors (DSPs), field programmable gate
array {(FPGAs), programmable logic devices (PLDs), controllers, state machines, gated logic,
discrete hardware components, dedicated hardware finite state machines, or any other suitable
circuits, devices and/or structures that can perform calculations or other manipulations of data.
[0039]  The memory 306, which can mclade both read-only memory (ROM) and random
access memory (RAM), can provide instructions and data to the processor 304, A portion of the
memory 306 can also include non-volatile random access memory (NVRAM). The processor
304 typically performs logical and arithmetic operations based on program instructions stored
within the memory 306. The instructions {a.k a., software} stored in the memory 306 can be
executed by the processor 304 to perform the methods described herein. The processor 304 and
memory 306 together form a processing system that stores and executes software. As used
herein, “software” means any type of instructions, whether referred to as software, firmware,
middleware, microcode, ete. which can configure a machine or device to perform one or more
desired functions or processes. Instructions can include code {e.g., 1n source code format, binary
code format, executable code format, or any other suitable format of code}. The instructions,
when executed by the one or more processors, cause the processing system to perform the
various functions described herein.

{0040] The transceiver 310, which includes the transmitter 312 and receiver 314, allows the

DU 120 to transmit and receive data to and from a remote device {e.g., a CU). In one
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embodiment, an antenna 350 may be attached to the housing 340 and electrically coupled to the
transceiver 310, In various embodiments, the DU 120 includes (not shown) multiple transmuitters,
multiple receivers, multiple transceivers, and/or multiple antennas. The transmitter 312 can be
configured to wirelessly transmit packets having different packet types or functions, such packets
being generated by the processor 304, Similarly, the receiver 314 is configured to receive
packets having different packet types or functions, and the processor 304 is configured to process
packets of a plurality of different packet types. For example, the processor 304 can be
configured to determine the type of packet and to process the packet and/or fields of the packet
accordingly. In another embodiment, the DU 120 may communicate with a CU via fiber-optic
communication, such that the transmitter 312 and the receiver 314 can be configured to transmit
and receive signals respectively through an optical fiber.

[0041] The configuration generator 322 may generate a message that comprises
configuration information associated with the DU 120. The configuration generator 322 may
send the message to the transmitter 312, and instruct the transmitter 312 to transmit the message
to the CU 110 associated with the DU, where the CU 110 and the DU 120 can cooperate to serve
one or more cells in a wireless network as 3 base station. While the transmitter 312 can transmit
the message to the CU through transport layer, the DU 120 and the CU 110 need to establish a
fronthaul interface (referred as F1 interface herein} at application layer by exchanging
application protocol {AP) messages. As such, the message that comprises configuration
information associated with the DU 120 can be used as an F1 interface setup request message for
the DU 120 to request a setup of an F1 interface between the DU 120 and the CU 110

{00421  In one embodiment, the configuration information in the F1 interface setup request

message includes configuration information of the DU 120 that the CU 110 needs to know to
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establish the interface. In addition, 1o establish the interface between the DU 120 and the CU
110, the DU 120 also needs to know configuration information of the CU 110,

[0043]  The receiver 314 may receive either an F1 interface setup response message oran Fl
interface setup failure message from the CU 110, The F1 interface setup response message
comprises configuration mformation associated with the CU 110, The F1 interface setup
response message also ndicates that the CU 110 has obtained the configuration information of
the DU 120, and agrees to establish the F1 interface between the DU 120 and the CU 110, After
recetving the F1 interface setup response message and obtaining the configuration information
associated with the CU 110, the DU 120 successfully establishes an F1 mterface with the CU
110, In one embodiment, after receiving the F1 interface setup response message and obtaining
the configuration mformation associated with the CU 110, the DU 120 may send a confirmation
message to the CU 110 to confirm that the F1 interface is established.

{0044]  The F1 interface setup failure message indicates a fatlure of exchanging configuration
information between the DU 120 and the CU 110, 1.e. indicates a failure of establishing the F1
interface between the DU 120 and the CU 110, In one embodiment, the F1 mnterface setup
failure message comprises a reason for the fatlure. After receiving the Fl interface setup failure
message from the CU 110, the DU 120 may wait for a certain period of time, and then re-send
the F1 interface setup request message to the CU 110 for F1 interface setup.

[004%5]  After the F1 interface is established, the CUJ 110 and the DU 120 can communicate
based on the exchanged configuration information of each other. From time to time, one of the
CU 110 and the DU 120 may want to or need to update its configuration information. In this

case, the updated configuration information should be exchanged and agreed between the CU

11
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110 and the DU 120, before the updated configuration information can be used on the Fi
interface.

[0046]  In one embodiment, the configuration generator 322 is further configured to generate
a DU configuration update request message that comprises updated configuration information
associated with the DU 120, The configuration generator 322 may send the DU configuration
update request message to the transmitter 312, and instruct the transmitter 312 to transmit the
message to the CU 110, The DU configuration update request message can be used for
requesting an update of the DU configuration to be used on the F1 interface between the DU 120
and the CU 110. That is, the DU 120 proposes to use the updated DU configuration on the Fl
intertace between the DU 120 and the CU 1190, e g. starting from a next time slot or time frame,
and asks whether the CU 110 agrees. In one embodiment, the DU configuration update request
message may include only the modified DU configuration, but not inclode the unmodified DU
configuration.

{00477  The recetver 314 may receive either a DU configuration update confirmation message
or a DU configuration update failure message from the CU 110. The DU configuration update
confirmation message indicates a confirmation of the updating, 1.e. indicates that the CU 110 has
obtained the updated configuration information of the DU 120, and agrees to use the updated
configuration information of the DU 120 on the F1 interface between the DU 120 and the CU
110, e.g. starting from a proposed timing point. After recetving the DU configuration update
confirmation message from the CU 110, the DU 120 can start to use the updated configuration
from the proposed timing point.

{00481  The DU configuration update failure message indicates a failure of the updating, e.g.

indicates that the CU 110 has not successfully obtained the updated configuration information of

12
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the DU 120, or that the C1J 110 does not agree to use the updated configuration information of
the DU 120 on the F1 interface between the DU 120 and the CU 110 from the proposed timing
point. In one embodiment, the DU configuration update failure message comprises a reason for
the failure. After receiving the DU configuration update failure message from the CU 110, the
DU 120 may wait for a certain period of time, and then re-send the DU configuration update
request message to the CU 110 for updating DU configuration. In the meantime, the DU 120
and the CU 110 will still use the old DU configuration for communication via the F1 interface,
before the DU configuration is updated successfully.

[0049]  In one embodiment, the receiver 314 may receive a CU configuration update request
message that comprises updated configuration information associated with the CU 110, The CU
configuration update request message is used for the CU 110 to request an update of the CU
configuration to be used on the F1 interface between the DU 120 and the CU 110. That is, the
CU 110 proposes 1o use the updated CU configuration on the F1 interface between the DU 120
and the CU 110, e.g. starting from a next time slot or time frame, and asks whether the DU 120
agrees. In one embodiment, the CU configuration update request message may include only the
modified CU configuration, but not include the unmodified CU configuration.

{0080]  The transmitter 312 may transmit either a CU configuration update confirmation
message or a CU configuration update failure message to the CU 110. The CU configuration
update confirmation message ndicates a confirmation of the updating, 1.e. indicates that the DU
120 has obtained the updated configuration information of the CU 110, and agrees to use the
updated configuration information of the CU 110 on the F1 interface between the DU 120 and

the C1J 110, e.g. starting from a proposed timing point. After the CU 110 receives the (U
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configuration update confirmation message from the DU 120, the DU 120 and the CU 110 can
start to use the updated CU configuration from the proposed timing point.

[0051]  The CU configuration update failure message indicates a failure of the updating, e g.
indicates that the DU 120 has not successfully obtained the updated configuration information of
the CU 110, or that the DU 120 does not agree 1o use the updated configuration information of
the CU 110 on the F1 interface between the DU 120 and the CU 110 from the proposed timing
point. In one embodiment, the CU configuration update failure message comprises a reason for
the failure. After the CU 110 recetves the CU configuration update failure message from the DU
120, the CU 110 may wait for a certain period of time, and then re-send the CU configuration
update request message to the DU 120 for updating CU configuration. In the meantime, the DU
120 and the CU 110 will still use the 0ld CU configuration for communication via the F1
interface, before the CU configuration is updated successfully.

{6032] In a CU-DU separation scenario, one CU manages one or more DUs. So the CU
needs to obtain the load information of the DUs connected to the CU. The load information can
be used for RRM algorithms, such as CU load balancing, user acceptance, or handover decisions.
As such, a CU monitors resource status of each DU associated with the CU; and a DU reports its
resource status to the associated CU, either periodically or upon request.

{8033 In one embodiment, the receiver 314 may recetve a resource status request message
from the CU 110. The resource status request message is sent by the CU 110 for requesting
resource status information related to the one or more cells associated with the DU 120, The
status reporter 320 in this example can generate a resource status update message that comprises

at least some of the resource status information requested by the CU 110, The status reporter
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320 may then instruct the transmitter 312 to transmit the resource status update message o the
CU 110

[00584]  The CU 110 may request resource status of multiple measurement objects in multiple
cells associated with the DU 120, In one situation, the DU 120 encounters a measurement failure
in some of the measurement objects or some of the cells. In this situation, the transmitter 312
may transmit, to the CU 110, a resource status response message that indicates a measurement
failure of resource status information in these measurement objects or cells. The resource status
response message may comprise the failure reasons. In another situation, the DU 120 encounters
a measurement failure in all of the measurement objects of all cells. In this situation, the
transmitier 312 may transmit, to the CU 110, a resource status failure message that mdicates a
measurement failure of resource status information in all measurement objects of all cells. The
resource status failure message may comprise the fatlure reasons. In one embodiment, the
resource status response message and the resource status failure message may be generated by
the status reporter 320 as well.

[008%]  The power module 308 can include a power source such as one or more batteries, and
a power regulator, to provide regulated power to each of the above-described modules i FIG. 3.
In some embodiments, if the DU 120 is coupled to a dedicated external power source {e.g., a
wall electrical outlet}, the power module 308 can include a transformer and a power regulator,
{8686]  The various modules discussed above are coupled together by a bus system 330, The
bus system 330 can include a data bus and, for example, a power bus, a control signal bus, and/or
a status signal bus in addition to the data bus. It is understood that the modules of the DU 120

can be operatively coupled to one another using any suitable techniques and mediums.
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180877  Although a number of separate modules or components are illustrated in FIG. 3,
persons of ordinary skill in the art will understand that one or more of the modules can be
combined or commonly implemented. For example, the processor 304 can implement not only
the functionality described above with respect to the processor 304, but also implement the
functionality described above with respect to the status reporter 320, Conversely, each of the
modules dlustrated in FIG. 3 can be implemented using a plurality of separate components or
elements.

[0058] FIG. 4 iHustrates exemplary configuration information of a DU, in accordance with
some embodiments of the present disclosure. As shown in FIG. 4, the exemplary DU
configuration information 400 comprises: DU identification information 410; a list 420 of public
land mobile networks (PLMNs) or tracking area 1dentities {TALs) supported by DU, DU
capability information 430; capacity credit information 440 of the one or more cells associated
with the DU or capacity credit information of the DU, DU type 450; and network slice
mformation 460 about network slices supported by the DU, per each PLMN or per each TAL
{0059] In one embodiment, the DU identification mformation 410 can be used fora CU to
identify and manage a connected DU, and mayv be carried by an ID flag or other ID information,
such as the transmission channel between CU and DU, In addition, DU related operation and
management information may be collected and reported. For example, alarm mformation and
KPI (key performance mndicator} information can be reported per DU to the OAM (operations
and management).

{0060] In one embodiment, the DU capacity information 430 includes DU protocol version,

maximum number of cells that can be established and supported by DU (related to cell capacity),
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band and bandwidth supported by DU, number of antennas (uplink and downlink), maximum
downlink transmit power, etc.

[0061] In one embodiment, the DU’s CE traffic (Capacity Credit) 440 includes uplink and
downlink capacity credit corresponding to a single cell or multiple cells under DU. The DU
Type 430 may indicate a type of air interface that DU supports, such as E-UTRA (Evolved
Universal Terrestrial Radio Access) or NR (New Radio).

[0062] It can be understood that during F1 interface setup, a DU’s configuration information
may include one or more of the listed DU configuration information in FIG. 4.

[0063] It can also be understood that a DU configuration update request message may
include only the modified DU configuration, but not include the unmodified DU configuration.
For example, when the DU modifies the capability information 430, the DU may send the
modified capability information in the DU configuration update request message to the CU,
without sending other unmodified configuration information listed in FIG. 4.

{0064] It can also be understood that while 3 DU configuration update request message may
include same type of mformation as an F1 interface setup request message, the CU can
distinguish the two messages based on message type information carried by the two messages.
{0065] FIG. 5 iHlustrates exemplary configuration information of a CUJ, in accordance with
some embodiments of the present disclosure. As shown i FIG. 5, the exemplary CU
configuration information 500 comprises: CU identification information 510; a list 320 of public
land mobile networks (PLMNs) or tracking area identities (T Als) supported by CU; network
shice information 530 about network slices supported by the CU, per each PLMN or per each

TAL and CU POOL information 540 about a pool that CU belongs to.
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{0066] In one embodiment, the CU identification information 510 is a unique identifier for
identifving CU, which can be equivalent to the global 3G base station ID, or it can be an
independent 1D,

{0067} In one embodiment, if the system supports CU POOL, an F1 interface setup response
message may include CU POOL information, such as CU GROUP ID, corresponding PLMN 1D,
and corresponding CU ID information. Optionally, the CU POOL information contains the
relative capacity information of the CU at POOL.

[0068] It can be understood that during F1 interface setup, a CU’s configuration information
may include one or more of the listed CU configuration information in FIG. S.

[0069] It can also be understood that a CU configuration update request message may
include only the modified CU configuration, but not include the unmodified CU configuration.
For example, when the U modifies the network shice information 530, the CU may send the
modified network slice information in the CU configuration update request message to the DU,
without sending other unmodified configuration information listed in FIG. 5.

{06670] It can also be understood that whilte a3 CU configuration update request message may
include same type of information as an F1 iterface setup response message, the DU can
distinguish the two messages based on message type information carried by the two messages.
{8071]  FIG 6 dllustrates exemplary resource status information 600 reported by a DU, in
accordance with some embodiments of the present disclosure. As shown in FIG. 6, the
exemplary resource status information 600 comprises: a global cell I 610 of each cell related to
the resource status information; hardware load information 620 in cell of the one or more cells;
status 630 of the F1 interface transport network load experienced by the one or more cells; radio

resource usage 640 per cell; overall available resource level in the one or more cells in downlink
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and uplink; a first quantity 660 of current users in idle state in each of the one or more cells; and
a second quantity 670 of current users in connection state in each of the one or more cells. In
one embodiment, the radio resource usage 640 comprises at least one of: physical resource block
(PRB) usage in a guaranteed bit rate (GBR) service, PBR usage in a non-GBR service, and total
PRB usage.

[0072] FIG. 7 illustrates an exeraplary block diagram of a CU 110, in accordance with some
embodiments of the present disclosure. The CU 110 is an example of a device that can be
configured to implement the various methods described herein. As shown in FIG. 7, the CU 110
includes a housing 740 contaming: a system clock 702, a processor 704, a memory 706, a
transceiver 710 comprising a transrattter 712 and receiver 714, a power module 708, a status
monitor 720, and a configuration generator 722,

[0073]  In this embodiment, the system ¢lock 702, the processor 704, the memory 706, the
transceiver 710 and the power module 708 work similarly to the system clock 302, the processor
304, the memory 306, the transceiver 310 and the power module 308 in the DU 120,

{0074] In one embodiment, an antenna 750 may be attached to the housing 740 and
electrically coupled to the transceiver 710, In various embodiments, the CU 110 includes (not
shown) multiple transmitters, multiple recetvers, multiple transceivers, and/or multiple antennas.
In another embodiment, the CU 110 may communicate with one or more DUs connected to the
CU via fiber-optic communication, such that the transmitter 712 and the receiver 714 can be
configured to transmit and receive signals respectively through an optical fiber.

{0075] In one embodiment, the receiver 714 may receive a message that comprises
configuration information associated with the DU 120, In one embodiment, the message is an F1

interface setup request message for the DU 120 to request a setup of an F1 interface between the
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DU 120 and the CU 110. In addition, to establish the interface between the DU 120 and the CU
110, the DU 120 also needs to know configuration information of the CU 110

[0076] After receiving the F1 interface setup request message, the configuration generator
722 may generate either an F1 interface setup response message or an F1 interface setup failure
message, and instruct the transmitter 712 to transmit the generated message to the DU 120, The
F1 interface setup response message comprises configuration information associated with the CU
110, The F1 mterface setup response message also indicates that the CU 110 has obtained the
configuration information of the DU 120, and agrees to establish the F1 interface between the
DU 120 and the CU 110,

{00777  The F1 mterface setup failure message indicates a failure of exchanging configuration
information between the DU 120 and the CU 110, 1.e. indicates a failure of establishing the F1
interface between the DU 120 and the CU 110, In one embodiment, the F1 interface setup
failure message comprises a reason for the fatlure.

{0078]  After the F1 interface is established, the C1J 110 and the DU 120 can communicate
based on the exchanged configuration information of each other. From time to time, one of the
C1U 110 and the DU 120 may want to or need to update its configuration information. In this
case, the updated configuration information should be exchanged and agreed between the CU
110 and the DU 120, before the updated configuration information can be used on the F1
mterface.

{0079]  In one embodiment, the configuration generator 722 18 further configured to generate
a CU configuration update request message that comprises updated configuration information
associated with the CU 110, The configuration generator 722 may send the CU configuration

update request message to the transmitter 712, and instruct the transmitter 712 to transmit the
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message to the DU 120, The CU configuration update request message can be used for
requesting an update of the CU configuration to be used on the Fl interface between the DU 120
and the CU 110, That is, the CU 110 proposes to use the updated CU configuration on the F1
interface between the DU 120 and the CU 110, e g. starting from a next time slot or time frame,
and asks whether the DU 120 agrees. In one embodiment, the CU configuration update request
message may include only the modified CU configuration information, but not include the
unmodified CU configuration information.

[0080]  The receiver 714 may receive either a CU configuration update confirmation message
or a CU configuration update failure message from the DU 120, The CU configuration update
confirmation message indicates a confirmation of the updating, 1.e. indicates that the DU 120 has
obtained the updated configuration information of the CU 110, and agrees to use the updated
configuration information of the CU 110 on the F1 interface between the DU 120 and the CU
110, e.g. starting from a proposed timing point. After recetving the CU configuration update
confirmation message from the DU 120, the CU 110 can start to use the updated configuration
from the proposed timing point.

{0081]  The CU configuration update failure message indicates a failure of the updating, e.g.
indicates that the DU 120 has not successfully obtained the updated configuration information of
the C1J 110, or that the DU 120 does not agree 1o use the updated configuration information of
the C1J 110 on the F1 interface between the DU 120 and the CU 110 from the proposed timing
point. In one embodiment, the CU configuration update failure message comprises a reason for
the failure. After receiving the CU configuration update failure message from the DU 120, the
CU 110 may wait for a certain period of time, and then re-send the CU configuration update

request message to the DU 120 for updating CU configuration. In the meantime, the DU 120
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and the C1J 110 will still use the old CU configuration for communication via the F1 interface,
before the CU configuration is updated successfully.

[0082]  In one embodiment, the receiver 714 may receive a DU configuration update request
message that corprises updated configuration information associated with the DU 120. The DU
configuration update request message 15 used for the DU 120 to request an update of the DU
configuration to be used on the F1 interface between the DU 120 and the CU 110. That is, the
DU 120 proposes to use the updated DU configuration on the F1 interface between the DU 120
and the CU 110, e.g. starting from a next time slot or time frame, and asks whether the CU 110
agrees. In one embodiment, the DU configuration update request message may include only the
modified DU configuration, but not include the unmodified DU configuration.

[0083]  The transmitter 712 may transmit etther a DU configuration update confirmation
message or a DU configuration update failure message to the DU 120, The DU configuration
update confirmation message indicates a confirmation of the updating, i.e. indicates that the CU
110 has obtained the updated configuration information of the DU 120, and agrees to use the
updated configuration information of the DU 120 on the F1 interface between the DU 120 and
the C1J 110, e.g. starting from a proposed timing poimnt. After the DU 120 receives the BU
configuration update confirmation message from the CU 110, the DU 120 and the CU 1190 can
start to use the updated DU configuration from the proposed timing point.

{0084]  The DU configuration update failure message indicates a failure of the updating, e.g.
indicates that the CU 110 has not successfully obtained the updated configuration information of
the DU 120, or that the CU 110 does not agree to use the updated configuration information of
the DU 120 on the F1 interface between the DU 120 and the C1T 110 from the proposed timing

point. In one embodiment, the DU configuration update failure message comprises a reason for

22



16

20

WO 2018/227473 PCT/CN2017/088440

the fatlure. After the DU 120 receives the DU configuration update fatlure message from the CU
110, the DU 120 may wait for a certain period of time, and then re-send the DU configuration
update request message to the CU 110 for updating DU configuration. In the meantime, the DU
120 and the CU 110 will still use the old DU configuration for communication via the Fl
interface, before the DU configuration is updated successfully.

[B085] In a CU-DU separation scenario, one CU manages one or more DUs. So the CU
needs to obtain the load information of the DUs connected to the CU. The load information can
be used for RRM algorithms, such as CU load balancing, user acceptance, or handover decisions.
As such, a CU monitors resource status of each DU associated with the CU; and a DU reports its
resource status to the associated CU, etther periodically or upon request.

[B086] In one embodiment, the status monitor 720 may generate a resource status request
message for requesting resource status information related 1o the one or more cells associated
with the DU 120, The status monttor 720 may instruct the transmitter 712 to transmit the
resource status request message to the DU 120

{6087] The recetver 714 in this example can receive a resource status update message from
the DU 120. The resource status update message comprises at least some of the resource status
information requested by the CU 110

{G088] The CU 110 may request resource status of multiple measurement objects in multiple
cells associated with the DU 120. In one situation, the DU 120 encounters a2 measurement failure
in some of the measurement objects or some of the cells. In this situation, the receiver 714 may
receive, from the DU 120, a resource status response message that indicates a measurement
failure of resource status information in these measurement objects or cells. The resource status

response message may comprise the failure reasons. In another situation, the DU 120 encounters

23



16

20

WO 2018/227473 PCT/CN2017/088440

a measurement failure in all of the measurement objects of ali cells. In this situation, the receiver
714 may receive, from the DU 120, a resource status failure message that indicates a
measurement failure of resource status information in all measurement objects of all cells. The
resource status failure message may comprise the failure reasons. In one embodiment, the
receiver 714 may forward the resource status response message and the resource status failure
message to the status monitor 720, such that the status monitor 720 can keep montioring the
resource status related to the DU 120

[0089]  The vartous modules discussed above are coupled together by a bus system 730, The
bus system 730 can include a data bus and, for example, a power bus, a control signal bus, and/or
a status signal bus in addition to the data bus. It is understood that the modules of the CU 110
can be operatively coupled to one another using any suitable techniques and mediums.

[0090]  Although a number of separate modules or components are iltustrated in FIG. 7,
persons of ordinary skill in the art will understand that one or more of the modules can be
combined or commonly implemented. For example, the processor 704 can implement not only
the functionality described above with respect to the processor 704, but also implement the
functionality described above with respect to the status monitor 720. Conversely, each of the
modules llustrated in FIG. 7 can be implemented using a plurality of separate components or
elements.

{06091 FIG. 8 itlustrates an exemplary method for an interface setup between DU and CU, in
accordance with some embodiments of the present disclosure. In one embodiment, the CU 810
may have a structure as shown in FIG. 3; and the DU 820 may have a structure as shown in FIG.
7. As shown in FIG. 8, at step 832, the DU 820 sends an F1 interface setup request message to

the CUJ 810 for establishing an F1 interface with the CU 810, The CU 810 may either send an F1
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interface setup response message at step 834 or send an F1 interface setup failure message at step
836. The F1 interface setup response message comprises configuration information associated
with the CU 810 and indicates that: the CU 810 has obtained the configuration information of the
DU 820 and agrees to establish the F1 interface between the DU 820 and the CU 810. The Fi
interface setup failure message indicates a failure of exchanging configuration information
between the DU 820 and the CU 810, 1.e. mdicates a failure of establishing the F1 nterface
between the DU 820 and the CU 810, In one embaodiment, the F1 interface setup failure message
comprises: {a) CU ID: a unique identifier for identifying CU, which can be equivalent to the
global 5G base station ID, or it can be an independent TD; and (b) causes of the failure.

[0092] It can be understood that, although typically an interface setup request is sent from a
lower layer node to a higher layer node, e.g. from DU to CU here, the disclosed method and
system are applicable similarly to a situation when the mterface setup request is sent from a
higher layer node to a lower layer node, e.g. from CU to DU.

{0093]  FIG 9illustrates an exemplary method for updating DU configuration between CU
and DU, in accordance with some embodiments of the present disclosure. In one embodiment,
the C1J 910 may have a structure as shown in FIG. 3; and the DU 920 may have a structure as
shown in FIG. 7. As shown in FIG. 9, at step 932, the DU 920 sends a DU configuration update
request message to the CU 910 for requesting to use updated DU configuration on the
established F1 interface with the CU 910. The DU configuration update request message
comprises what is updated i the information carried previously in the F1 interface setup request
message. The C1J 910 may either send a DU configuration update confirmation message at step
934 or send a DU configuration update fatlure message at step 936. The DU configuration

update confirmation message indicates a confirmation of the updating, i.e. indicates that the CU
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910 has obtained the updated configuration information of the DU 920, and agrees to use the
updated configuration information of the DU 920 on the F1 interface between the DU 920 and
the CU 910, e.g. starting from a proposed timing point. The DU configuration update failure
message indicates a failure of the updating, e g. indicates that the CU 210 has not successfully
obtained the updated configuration information of the DU 920, or that the CU 910 does not agree
to use the updated configuration information of the DU 920 on the F1 interface between the DU
920 and the CU 910 from the proposed timing point. In one embodiment, the DU configuration
update failure message comprises a reason for the failure,

[0094]  FIG 10 ilustrates an exemplary method for updating CU configuration between CU
and DU, in accordance with some embodiments of the present disclosure. In one embodiment,
the CU 1010 may have a structure as shown in FIG. 3; and the DU 1020 may have a structure as
shown in FIG. 7. As shown in FIG. 10, at step 1032, the CU 1010 sends a CU configuration
update request message to the DU 1020 for requesting to use updated CUJ configuration on the
established F1 interface with the DU 1020, The CU configuration update request message
comprises what is updated i the information carried previously in the F1 interface setup
response message. The DU 1020 may etther send a CU configuration update confirmation
message at step 1034 or send a CU configuration update fatiure message at step 1036, The CU
configuration update confirmation message indicates a confirmation of the updating, 1.e.
indicates that the DU 1020 has obtained the updated configuration information of the CU 1010,
and agrees to use the updated configuration nformation of the CU 1010 on the F1 interface
between the CU 1010 and the DU 1020, e g starting from a proposed timing point. The CU
configuration update failure message indicates a failure of the updating, e.g. indicates that the

DU 1020 has not successfully obtained the updated configuration information of the C1J 1010, or
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that the DU 1020 does not agree to use the updated configuration information of the C1U 1010 on
the F1 interface between the CU 1010 and the DU 1020 from the proposed timing point. In one
embodiment, the CU configuration update failure message comprises a reason for the failure.
[0095]  FIG. 11 dlustrates an exemplary method for reporting and monitoring DU resource
status, in accordance with some embodiments of the present disclosure. In one embodiment, the
CU 1110 may have a strocture as shown 1 FIG. 3; and the DU 1120 may have a structure as
shown in FIG. 7. As shown in FIG. 11, at step 1132, the CU 1110 sends a resource status
request message to the DU 1120 for requesting updated resource status under the DU 1120, The
DU 1120 may, optionally, either send a resource status response message at step 1134 to the CU
1110, or send a resource status failure message at step 1136 to the CU 1110. The resource status
response message indicates a measurement failure of resource status information i some
measurement objects or cells. The resource status response message may comprise measurement
failure information for the failed paris of requested cell resources. The resource status failure
message indicates 3 measurement failure of resource status information in all measurement
objects of all cells. The resource status failure message may comprise measurement failure
information for all requested cell resources. Based on the request type, the cell list information,
the resource report measurement objects, and the resource report measurement configuration in
the resource status request message, the DU 1120 sends at least some of the requested resource
status mformation of the one or more cells under the DU 1120 to the C1J 1110 as a feedback, via
a resource status update message. As shown in FIG. 11, if there 15 some updated resource status
without measurement failure, the DU 1120 sends, at step 1138, a resource status update message
to the CU 1110. The resource status update message comprises at least some of the resource

status information requested by the CU 1110
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{0096] In addition, for a CU-DU separation of an evolved LTE base station, 1.¢., supporting
stmultaneous connection to the Evolved Packet Core (EPC) and the Next Generation Core
(NGUOC), there is a need to distinguish types of measurement objects. In this case, there are two
types of reported load information: load information of LTE and load information of NR.

[0097] Further, in a scenario of multiple shared PLMNs, the CU may consider sending the
measurement configuration according to the different PLMNs when the measurerent request is
issued. Alternatively, the DU can report the status of resources according to different PLMNs.
[009§] Further, in a scenario of network shicing, the CU can also report the corresponding
load mformation, in accordance with different Network Slice Selection Assistance Information
{NSKAT) requirements.

[0099] Further, in a CU-DU separation scenario, the wireless system can utilize CE
{Capacity Credit) to realize resource usage report of one or more cells under the DU, Thus
mciudes information report of current uplink/downlink Capacity Credit in one or more cells
under the DU, which can be reported periodically by DU, or reported in real-time based on the
CU request. The Capacity Credit information can help the CU to leam the resource
configuration and utilization status on the DU when new calls come .

[001006] While various embodiments of the present disclosure have been described above, it
should be understood that they have been presented by way of example only, and not by way of
Iimitation. Likewise, the various diagrams may depict an example architectural or configuration,
which are provided to enable persons of ordinary skill in the art to understand exemplary features
and functions of the present disclosure. Such persons would understand, however, that the
present disclosure is not restricted to the illustrated example architectures or configurations, but

can be implemented using a variety of alternative architectures and configurations. Additionally,
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as would be understood by persons of ordinary skill in the art, one or more features of one
embodiment can be combined with one or more features of another embodiment described herein.
Thus, the breadth and scope of the present disclosure should not be limited by any of the above-
described exemplary embodiments.

{00101  Ttis also understood that any reference to an element herein using a designation such
as "first," "second," and so forth does not generally limit the quantity or order of those elements.
Rather, these designations can be used herein as a convenient means of distinguishing between
two or more elements or instances of an element. Thus, a reference to first and second elements
does not mean that only two elements can be employed, or that the first element must precede the
second element in some manner,

[00102] Additionally, a person having ordinary skill in the art would understand that
information and signals can be represented using any of a varnety of different technologies and
techniques. For example, data, instructions, conymands, information, signals, bits and symbols,
for example, which may be referenced in the above description can be represented by voltages,
currents, electromagnetic waves, magnetic fields or particles, optical fields or particles, or any
combination thereof

[00103] A person of ordinary skill in the art would further appreciate that any of the various
ittustrative logical blocks, modules, processors, means, circuits, methods and functions described
in connection with the aspects disclosed herein can be implemented by electronic hardware {e.g.,
a digital implementation, an analog implementation, or a combination of the two), firmware,
various forms of program or design code incorporating instructions (which can be referred to

herein, for convenience, as "software” or a "software module), or any combination of these

techniques.
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100104] To clearly illustrate this interchangeability of hardware, firmware and software,
various illustrative components, blocks, modules, circuits, and steps have been described above
generally in terms of their functionality. Whether such functionality is implemented as hardware,
firmware or software, or a combination of these techniques, depends upon the particular
application and design constraints imposed on the overall system. Skilled artisans can
implement the described functionality in various ways for each particular application, but such
implementation decisions do not cause a departure from the scope of the present disclosure. Tn
accordance with various embodiments, a processor, device, component, circuit, structure,
machine, module, etc. can be configured to perform one or more of the functions described
heremn. The term “configured t6” or “configured for” as used herein with respect to a specified
operation or function refers to a processor, device, component, circuit, structure, machine,
module, etc. that is physically constructed, programmed and/or arranged to perform the specified
operation or function.

{00108] Furthermore, a person of ordinary skill in the art would understand that various
ithustrative logical blocks, modules, devices, components and circuits described herein can be
implemented within or performed by an integrated circuit (IC) that can include a general purpose
processot, a digital signal processor (DSP), an application specific integrated circuit (ASIC), a
field programmable gate array (FPGA) or other programmable logic device, or any combination
thereof The logical blocks, modules, and circuits can further include antennas and/or
transcetvers to communicate with various components within the network or within the device.
A general purpose processor can be a microprocessor, but in the altemative, the processor can be
any conventional processor, controller, or state machine. A processor can also be implemented

as a combination of computing devices, e.g., a combination of a DSP and a microprocessor, a
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plurality of microprocessors, one or More MICIoprocessors in conjunction with a DSP core, or
any other suitable configuration to perform the functions described herein.

[00106] If implemented in software, the functions can be stored as one or more instructions or
code on a computer-readable medium. Thus, the steps of a method or algorithm disclosed herein
can be implemented as software stored on a computer-readable medium. Computer-readable
media includes both computer storage media and communication media including any mediom
that can be enabled to transfer a computer program or code from one place to another. A storage
media can be any available media that can be accessed by a computer. By way of example, and
not limitation, such computer-readable media can include RAM, ROM, EEPROM, CD-ROM or
other optical disk storage, magnetic disk storage or other magnetic storage devices, or any other
medium that can be used to store desired program code in the form of instructions or data
structures and that can be accessed by a computer.

{06197]  Inthis document, the term "module” as used herein, refers to software, firmware,
hardware, and any combination of these elements for performing the associated functions
described herein. Additionally, for purpose of discussion, the various modules are described as
discrete modules; however, as would be apparent to one of ordmary skill in the art, two or more
modules may be combined to form a single module that performs the associated functions
according embodiments of the present disclosure.

{00108] Additionally, memory or other storage, as well as communication components, may
be employed in embodiments of the present disclosure. 1t will be appreciated that, for clarity
purposes, the above description has described embodiments of the present disclosure with
reference to different functional units and processors. However, it will be apparent that any

suitable distribution of functionality between different functional units, processing logic
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elements or domains may be used without detracting from the present disclosure. For example,
functionality illustrated to be performed by separate processing logic elements, or controllers,
may be performed by the same processing logic element, or controller. Hence, references to
specific functional units are only references to a suitable means for providing the described
functionality, rather than indicative of a strict logical or physical structure or organization.
[00109] Various modifications to the implementations described in this disclosure will be
readily apparent to those skilled in the art, and the general principles defined herein can be
apphied to other implementations without departing from the scope of this disclosure. Thus, the
disclosure 1s not intended to be himited to the implementations shown herein, but is to be
accorded the widest scope consistent with the novel features and principles disclosed herein, as

recited in the claims below.
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CLAIMS
What is claimed is:
1. A method implemented on a first node, the method comprising:
5 generating a first message that comprises first configuration information associated with

the first node; and
transmitting the first message to a second node for exchanging configuration information
with the second node, wheremn the first node and the second node cooperate to serve at least one

cell in a wireless network as g base station.

10
2. The method of ¢claim 1, wherein:
the first node is a distributed unit of the base station; and
the second node 15 a centralized unit of the base station.
15 3 The method of claim 1, wherein the first configuration information comprises at least one
of:
identification information of the first node for the second node to identify and manage the
first node, wherein the identification information is carried by an identity flag or information
about a transmission channel between the first node and the second node;
20 a list of public land mobile networks or tracking area identities supported by the first

node;
capability information of the first node;

capacity credit information of the at least one cell associated with the first node;

33



9]

16

20

WO 2018/227473 PCT/CN2017/088440

capacity credit information of the first node;
information about network slices supported by the first node, per each public land mobile
network or per each tracking area identity; and

a type of air interface supported by the first node.

4, The method of claim 1, further comprising:

generating an update request message that comprises updated configuration information
associated with the first node;

transmitting the update request message to the second node for updating the first
configuration information associated with the first node; and

recetving at least one of a second message and a third message from the second node,

wherein:
the second message indicates a confirmation of the updating, and
the third message indicates a fatlure of the updating.
5 The method of claim 1, further comprising receiving at least one of a second message and

a third message from the second node, wherein:
the second message comprises second configuration information associated with the
second node; and

the third message indicates a failure of the exchanging of configuration information.

6. The method of claim 5, whergin the second configuration information comprises at least

one of
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identification information of the second node;

a list of public land mobile networks or tracking area identities supported by the second
node;

information about network slices supported by the second node, per each public land
mobile network or per each tracking area identity; and

information about a pool that the second node belongs to.

7. The method of claim S, further comprising:

recetving, from the second node, an update request message for updating the second
configuration information associated with the second node, wherein the update request message
comprises updated configuration information associated with the second node;

transmitting at least one of a second message and a third message to the second node,

wherein:
the second message indicates a confirmation of the updating, and
the third message indicates a fatlure of the updating.

& The method of claim 1, further comprising:

recetving a status request message from the second node, wherein the status request
message is sent by the second node for requesting resource status information related to the at
least one cell associated with the first node;

generating a status update message that comprises at least some of the resource status
information requested by the second node; and

transmitting the status update message to the second node.
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9. The method of claim §, wherein the resource status information comprises at least one of
following information for the at least one cell:

a global cell identity of each cell related to the resource status information;

9]

load information of hardware per cell;

status of fronthaul interface transport network load experienced by the at least one cell;
radio resource usage per cell;

overall available resource level in the at least one cell in downlink and uplink;

a first quantity of current users n idle state per cell; and

16 a second quantity of current users in connection state per cell.

10, The method of claim 8, further comprising transmitting at least one of a second message
and a third message to the second node, wherein:
the second message indicates a measurement failure of resource status information in
15 some of'the at least one cell; and
the third message indicates 3 measurement failure of resource status information m all of

the at least one cell.

i1, Amethod implemented on a first node, the method comprising:

20 receiving a first message from a second node for exchanging configuration information
with the second node, whergin the first message comprises first configuration information
associated with the second node, and wherein the first node and the second node cooperate to

serve at least one cell in a wireless network as a base station.
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12. The method of claim 11, wherein:
the first node is a centratized unit of the base station; and

the second node is a distributed untt of the base station.

13. The method of claim 11, wherein the first configuration mformation comprises at least
one of:

tdentification nformation of the second node for the first node to wdentify and manage the
second node, wherein the identification information is carried by an wdentity flag or information
about a transmission channel between the first node and the second node;

a hist of public land mobile networks or tracking area identities supported by the second
node:

capability information of the second node;

capacity credit information of the at least one cell assoctated with the second node;

capacity credit information of the second node;

information about network slices supported by the second node, per each public land
mobile network or per each tracking area identity; and

a type of air interface supported by the second node.

14 The method of claim 11, further comprising:
receiving an update request message from the second node for updating the first
configuration information associated with the second node, wherein the update request message

comprises updated configuration information associated with the second node; and
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transmitting at least one of a second message and a third message 1o the second node,

wherein:
the second message indicates a confirmation of the updating, and
the third message indicates a failure of the updating.
15, The method of claim 11, further comprising transmitting at least one of a second message

and a third message to the second node, wherein:
the second message comprises second configuration information associated with the first
node:; and

the third message indicates a failure of the exchanging of configuration information.

16. The method of claim 15, wherein the second configuration mformation comprises at feast
one oft

tdentification information of the first node;

a list of public land mobile networks or tracking area identities supported by the first
node;

information about network slices supported by the first node, per each public land mobile
network or per each tracking area identity; and

information about a pool that the first node belongs to.

17. The method of claim 15, further comprising:

transmitting, to the second node, an update request message for updating the second

configuration information associated with the first node, wherein the update request message
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comprises updated configuration information associated with the first node;

receiving at least one of a second message and a third message from the second node,

wherein:
the second message indicates a confirmation of the updating, and
5 the third message indicates a failure of the updating.
18, The method of claim 11, further comprising:

transmitting, to the second node, a status request message for requesting resource status
nformation related to the at least one cell associated with the second node; and
10 recetving, from the second node, a status update message that comprises at least some of

the resource status information requested by the first node.

19, The method of claim 18, wherein the resource status information comprises at least one
of following information for the at least one cell:
13 a global cell identity of each cell related to the resource status information;
toad information of hardware per cell;
status of fronthaul interface transport network load experienced by the at least one cell;
radio resource usage per cell;
overall available resource level in the at least one cell in downlink and uplink;
20 a first quantity of current users in idie state per cell; and

a second quantity of current users in connection state per cell.

20. The method of claim 18, further comprising receiving at least one of a second message
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and a third message from the second node, wherein:

the second message indicates a measurement failure of resource status information in
some of the at least one cell; and

the third message indicates a measurement failure of resource status information i all of

the at least one cell.

21, Afirst node, comprising:

a configuration generator configured to generate a first message that comprises first
configuration information associated with the first node; and

a transmutter configured to transmit the first message to a second node for exchanging
configuration information with the second node, wherein the first node and the second node

cooperate to serve at least one cell in a wireless network as a base station.

22, The first node of claim 21, wherein the first configuration information comprises at least
one of!

identification information of the first node for the second node to identify and manage the
first node, wherein the identification information is carried by an identity flag or information
about a transmission channel between the first node and the second node;

a list of public land mobile networks or tracking area identities supported by the first
node;

capacity credit information of the at least one cell associated with the first node;

capacity credit information of the first node;

information about network slices supported by the first node, per each public land mobile
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network or per each tracking area identity; and

a type of air interface supported by the first node.

23. The first node of claim 21, further comprising:

a receiver configured to receive a status request message from the second node, wherein
the status request message 13 sent by the second node for requesting resource status information
related to the at least one cell associated with the first node; and

a status reporter configured to generate a status update message that comprises at least
some of the resource status mformation requested by the second node, wherein the transmitter is

further configured to transmut the status update message to the second node.

24. The first node of claim 23, wherein the resource status information comprises at least one
of following information for the at least one cell:

a global cell identity of each cell related to the resource status information;

toad information of hardware per cell;

status of fronthaul interface transport network load experienced by the at least one cell;

radio resource usage per cell;

overall available resource level in the at least one cell in downlink and uplink;

a first quantity of current users in idie state per cell; and

a second quantity of current users in connection state per cell.

25 Afirst node, comprising:

a receiver configured to receive a first message from a second node for exchanging
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configuration information with the second node, wherein the first message comprises first
configuration information associated with the second node, and wherein the first node and the

second node cooperate to serve at least one cell in a wireless network as a base station.
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