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Description

Title of Invention: INFORMATION PROCESSING METHOD,

APPARATUS, DEVICE AND COMPUTER READABLE

STORAGE MEDIUM
Technical Field

The disclosure relates to the field of wireless communication technology. Par-
ticularly, the disclosure relates to a method, an apparatus and a device for processing

information, and computer-readable storage medium.

Background Art

As an important scenario of a fifth generation of mobile communication technology
(5G), massive internet of things (MIoT) relies on a powerful connection capabilities of
5G to realize the interconnection of everything through the integration of vertical in-
dustries, which extends the communication between humans to the full-scene
connection of human-thing, thing-thing. For the MIoT scenario, 3GPP defines a super-
scale connection requirement of 1 million connections per square kilometer. In
addition, MIoT service applications also put forward higher requirements for low cost,

low power consumption, and deep coverage.
Disclosure of Invention

Technical Problem

In the current network, the division of the IOT coverage level and parameters thereof
substantially use a manually unified initial configuration. In the actual network
operation, a specific problem will be analyzed after it occurs, and the parameters are
adjusted manually. This manual and semi-static adjustment method is not only time-
consuming and laborious, but also easy to cause mismatch between the parameters and
the actual network environment.

Fixed CL division cannot adapt to the time-varying distribution of IoT terminals,
which results in access congestion and waste of resources.

The traditional methods of manual initial configuration or post-adjustment cannot
adapt to changing network environment and IoT service distribution in actual network
operation.

Solution to Problem

In view of disadvantages of the existing methods, this disclosure proposes a method,
an apparatus, a device for processing information and computer-readable storage
medium to solve the problem of how to save energy consumption and improve system

capacity and performance.
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According to a first aspect of the present disclosure, an information processing
method is provided, which is used in a first network device, and includes: receiving in-
formation related to a second network device; determining a first resource con-
figuration corresponding to a coverage classification related to the second network
device based on the information; and transmitting the first resource configuration to the
second network device.

Optionally, the determining the first resource configuration corresponding to the
coverage classification related to the second network device based on the information
includes: determining a service distribution related information of a user equipment
(UE) respectively corresponding to coverage characteristic during a first period based
on the information, wherein the UE is included in the second network device; based on
the service distribution related information of the UE during the first period, predicting
or calculating the service distribution related information of the UE during a second
period after the first period to determine the service distribution related information of
the UE during the second period; determining the first resource configuration corre-
sponding to the coverage classification related to the second network device based on
the service distribution related information of the UE during the second period.

Optionally, before determining the service distribution related information of the UE
respectively corresponding to the coverage characteristic during the first period based
on the information, the method further includes: receiving service information
transmitted by an external server, wherein the service information includes location in-
formation of the UE and feature information of the UE, the location information
includes at least one of location parameters of the UE provided by a positioning server
and flight trajectory parameters provided by the positioning server, the feature in-
formation includes at least one of service period and periodic reporting time; the de-
termining the service distribution related information of the UE corresponding to the
coverage characteristic during the first period based on the information, includes: de-
termining the service distribution related information of the UE respectively corre-
sponding to the coverage characteristic during the first period based on the information
and the service information.

Optionally, the information includes at least one of measurement information of the
second network device and configuration information of the second network device;
the measurement information includes at least one of signal strength data, service data,
and performance data; the configuration information includes at least one of coverage
classification threshold configuration used for dividing coverage classification, and
resource configuration parameters corresponding to the coverage classification, the
coverage classification threshold configuration is a coverage characteristic index value

that is used to divide the coverage area into different coverage classifications.



WO 2022/015077 PCT/KR2021/009111

[11]

[12]

[13]

[14]

Optionally, the determining the service distribution related information of the UE re-
spectively corresponding to the coverage characteristic during the first period based on
the information, includes: based on the service data and the service information, de-
termining the distribution information of the UE that has a service to be transmitted
and need to access the second network device during the first period; and based on the
performance data and the configuration information, determining an access capacity of
the random access channel (RACH) corresponding to different configuration in-
formation, and the service distribution related information includes the distribution in-
formation and the access capacity of the RACH corresponding to the different con-
figuration information.

Optionally, based on the service distribution related information of the UE during the
first period, predicting or calculating the service distribution related information of the
UE during the second period after the first period to determine the service distribution
related information of the UE during the second period, includes: inputting the service
distribution related information of the UE during N service periods into a preset
prediction model; predicting the service distribution related information of the UE
during the second period after the first period through the prediction model; and
obtaining capacity distribution of the service over time corresponding to the coverage
characteristic within a first service period (i.e., the N+1 service period) after the N
service periods, wherein the first period includes N service periods, the second time
period includes the first service period, and the service distribution related information
of the UE during the first period is used to characterize the capacity distribution of the
service over time corresponding to the coverage characteristic within the N service
periods, and the service distribution related information of the UE during the second
period is used to characterize the capacity distribution of the service over time corre-
sponding to the coverage characteristic within the first service period, the N is a
positive integer.

Optionally, the determining the first resource configuration corresponding to the
coverage classification related to the second network device based on the service dis-
tribution related information of the UE during the second period, includes: determining
the coverage classification thresholds respectively to the coverage classification based
on the service distribution related information of the UE during the second period; and
determining the first resource configuration corresponding to the coverage classi-
fication related to the second network device based on the service distribution related
information of the UE during the second period and the coverage classification
threshold respectively corresponding to the coverage classifications.

Optionally, the determining the first resource configuration corresponding to the

coverage classification related to the second network device based on the service dis-
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tribution related information of the UE during the second period and the coverage clas-
sification threshold respectively corresponding to the coverage classifications,
includes: based on the coverage classification threshold respectively corresponding to
the coverage classifications, determining the number of repetitions for transmission of
resources of the UEs respectively corresponding to the coverage classifications, the
modulation and coding scheme (MCS) configuration of the resource, the resource
includes at least one of a physical downlink control channel (PDCCH), a physical
downlink shared channel (PDSCH), a physical uplink shared channel (PUSCH), and
uplink control information (UCI); based on the service distribution related information
of the UE during the second period and the coverage classification threshold re-
spectively corresponding to the coverage classifications, determining the number of the
coverage classifications and the number of the UEs respectively corresponding to the
coverage classifications; and based on the number of the UEs respectively corre-
sponding to the coverage classifications and the access capacity of the RACH corre-
sponding to the configuration information of the second network device included in the
information, determining a second resource configuration of the RACH respectively
corresponding to the coverage classifications, wherein the first resource configuration
corresponding to the coverage classification includes the coverage classification
threshold of the UE respectively corresponding to the coverage classification, the
number of repetitions for transmission of the resource, the MCS configuration of the
resource, and the second resource configuration of the RACH respectively corre-
sponding to the coverage classifications, and wherein the second resource con-
figuration of the RACH includes at least one of the number of repetitions for
transmission of a random access preamble, the number of RACH subcarriers, and the
RACH period.

Optionally, when the number of the coverage classifications and the coverage classi-
fication threshold respectively corresponding to the coverage classification change,
adjusting the number of repetitions for transmission of the resource of the UE corre-
sponding to the coverage classification and the modulation and coding scheme (MCS)
configuration of the resource; or after determining the number of the coverage classi-
fications and the coverage classification threshold respectively corresponding to the
coverage classification, adjusting the number of repetitions for transmission of the
resource of the UE corresponding to the coverage classification and the modulation
and coding scheme (MCS) configuration of the resource.

Optionally, the adjusting the number of repetitions for transmission of the resource of
the UE corresponding to the coverage classification, includes at least one of the
following: adjusting the number of repetitions for transmission of the PDCCH, which

includes adjusting the number of repetitions for transmission of at least one of message
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msg2, message msg3, and message msg4 in the common search space, and the number
of repetitions for transmission of the dedicated search space; adjusting the number of
repetitions for transmission of the PDSCH, which includes adjusting at least one of: the
number of repetitions for transmission of the PDSCH carrying the message msg2; the
number of repetitions for transmission of the PDSCH carrying the message msg4; and
the number of repetitions for transmission of the PDSCH carrying downlink signaling
and data in the connected state; adjusting the number of repetitions for transmission of
the PUSCH, which includes adjusting at least one of: the number of repetitions for
transmission of the PUSCH carrying the message msg3; and the number of repetitions
for transmission of the PUSCH carrying uplink signaling and data in the connected
state; and adjusting the number of repetitions for transmission of the uplink control in-
formation (UCI), which comprising adjusting at least one of: the number of repetitions
for transmission of the PUSCH carrying downlink transmission ACK and/or NACK;
and the number of repetitions for transmission of the PUCCH carrying downlink
transmission ACK and/or NACK.

Optionally, the adjusting the MCS configuration of the resource of the UE corre-
sponding to the coverage classification, includes at least one of the following:
adjusting the MCS configuration of the PDSCH, which includes adjusting at least one
of: the MCS configuration of the PDSCH carrying the message msg2; the MCS con-
figuration of the PDSCH carrying the message msg4; and the MCS configuration of
the PDSCH carrying the downlink signaling and data in the connected state; and
adjusting the MCS configuration of the PUSCH, which includes adjusting at least one
of: the MCS configuration of the PUSCH carrying the message msg3; and the MCS
configuration of the PDSCH carrying the uplink signaling and data in the connected
state.

Optionally, the receiving information related to the second network device includes
at least one of the following: receiving the information related to the second network
device transmitted by a service management and orchestration (SMO); receiving the
information related to the second network device transmitted by the near-real-time
RAN intelligent controller (Near-RT RIC), wherein the information related to the
second network device is obtained by the Near-RT RIC from the second network
device.

Optionally, the transmitting the first resource configuration to the second network
device includes one of the following: transmitting the first resource configuration to
the second network device; transmitting the first resource configuration to the Near-RT
RIC, wherein the first resource configuration is transmitted to the second network
device by the Near-RT RIC; or transmitting the first resource configuration to the
second network device through the Near-RT RIC.
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Optionally, the first network device is a non-real-time RAN intelligent controller

(Non-RT RIC) or a near-real-time RAN intelligent controller (Near-RT RIC).
According to a second aspect of the present disclosure, the present disclosure

provides an information processing apparatus used in a first network device, which
includes: a first processing module configured to receive information related to a
second network device transmitted by the second network device; a second processing
module configured to determine a first resource configuration corresponding to a
coverage classification related to the second network device based on the information;
and a third processing module configured to transmit the first resource configuration to
the second network device.

According to a third aspect of the present disclosure, this disclosure provides an
electronic device, which includes a processor, a memory and a bus; the bus is used to
connect the processor and the memory; the memory is used to store operation in-
structions; the processor is configured to execute the information processing method of
the first aspect according to the present disclosure by invoking operation instructions.

According to a fourth aspect of the present disclosure, the present disclosure provides
a computer-readable storage medium storing a computer program, and the computer
program is used to execute the information processing method of the first aspect

according to the present disclosure.

Advantageous Effects of Invention

The technical solutions provided by embodiments of this disclosure have at least the
following beneficial effects: obtaining the first resource configuration through making
prediction and calculation analysis based on the information, which may achieve
dynamic configurations of different coverage classifications, save energy consumption,
and improve system capacity and performance at the same time.

The additional aspects and advantages of the present disclosure will be partly given
in the following description, which will become obvious from the following de-
scription, or be understood through the practice of the present disclosure.

Brief Description of Drawings

In order to describe technical solutions of embodiments according to the present
disclosure more clearly, the drawings used in the description of the embodiments of the
present disclosure will be briefly illustrated below.

FIG. 1 is a schematic diagram of 3GPP NB-IoT coverage level (CL) in the prior art;

FIG. 2 is a schematic diagram of the distribution of IoT terminals during the day in
the prior art;

FIG. 3 is a schematic diagram of the distribution of IoT terminals during the night in
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the prior art;

[31] FIG. 4 is a schematic diagram of the distribution characteristics of IoT terminals in
the prior art;

[32] FIG. 5 is a schematic diagram of the O-RAN logical architecture;

[33] FIG. 6 is a schematic flowchart of an information processing method according to an
embodiment of the present disclosure;

[34] FIG. 7 is a schematic diagram of the Massive IoT intelligent dynamic optimization
system according to an embodiment of the present disclosure;

[35] FIG. 8 is a schematic diagram of capacity distribution corresponding to RSRP
according to an embodiment of the present disclosure;

[36] FIG. 9 is a schematic diagram of an RSRP sliding window according to an em-
bodiment of the present disclosure;

[37] FIG. 10 is a schematic diagram of system capacity distribution according to an em-
bodiment of the present disclosure;

[38] FIG. 11-ais a schematic diagram of different RSRP thresholds according to an em-
bodiment of the present disclosure;

[39] FIG. 11-b is a schematic diagram of different RSRP thresholds according to an em-
bodiment of the present disclosure;

[40] FIG. 11-c is a schematic diagram of different RSRP thresholds according to an em-
bodiment of the present disclosure;

[41] FIG. 12 is a schematic diagram of RSRP distribution probability according to an em-
bodiment of the present disclosure;

[42] FIG. 13 is a schematic diagram of the distribution of minimum RSRP for respective
coverage levels according to an embodiment of the present disclosure;

[43] FIG. 14 is a schematic diagram of calculating the number of repetitions for
transmission and the MCS based on RSRP according to an embodiment of the present
disclosure;

[44] FIG. 15 is a schematic diagram of capacity time-varying distribution of respective
CLs according to an embodiment of the disclosure;

[45] FIG. 16-a is a schematic diagram of a system framework corresponding to in-
formation processing according to an embodiment of the disclosure;

[46] FIG. 16-b is a schematic diagram of a principle flow of information processing
according to an embodiment of the disclosure;

[47] FIG. 17 is a schematic diagram of an implementation flow of information processing
according to an embodiment of the disclosure;

[48] FIG. 18-a is a schematic diagram of a system framework corresponding to in-
formation processing according to an embodiment of the disclosure;

[49] FIG. 18-b is a schematic diagram of a principle flow of information processing
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according to an embodiment of the disclosure;
FIG. 19 is a schematic diagram of an implementation flow of information processing

according to an embodiment of the disclosure;

FIG. 20-a is a schematic diagram of a system framework corresponding to in-
formation processing according to an embodiment of the disclosure;

FIG. 20-b is a schematic diagram of a principle flow of information processing
according to an embodiment of the disclosure;

FIG. 21 is a schematic diagram of an implementation flow of information processing
according to an embodiment of the disclosure;

FIG. 22-a is a schematic diagram of a system framework corresponding to in-
formation processing according to an embodiment of the disclosure;

FIG. 22-b is a schematic diagram of a principle flow of information processing
according to an embodiment of the disclosure;

FIG. 23 is a schematic diagram of an implementation flow of information processing
according to an embodiment of the disclosure;

FIG. 24-a is a schematic diagram of a system framework corresponding to in-
formation processing according to an embodiment of the disclosure;

FIG. 24-b is a schematic diagram of a principle flow of information processing
according to an embodiment of the disclosure;

FIG. 25 is a schematic diagram of an implementation flow of information processing
according to an embodiment of the disclosure;

FIG. 26 is a schematic structural diagram of an information processing apparatus
according to an embodiment of the disclosure; and

FIG. 27 is a schematic structural diagram of an electronic device according to an em-

bodiment of the disclosure.

Best Mode for Carrying out the Invention

The embodiments of the present disclosure are described in detail below, and the
examples of the embodiments are illustrated in the drawings, where throughout the
drawings, the same or similar reference numbers are used to depict the same or similar
elements or elements having the same or similar functions. The embodiments
described below with reference to the accompanying drawings are illustrative, and are
only used to explain the present disclosure, rather than being construed as limiting the
present disclosure.

The various operations, methods, steps, measures, and solutions in the process that
have been discussed in this disclosure may be alternated, changed, combined, or
deleted. The various steps and various solutions in this disclosure may be combined;

some steps in an embodiment of this disclosure may also be combined into a new
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solution, and all the steps in this embodiment are not required.

Those skilled in the art should understand that the singular forms "a", "an", "said"
and "the" include plural referents unless the context clearly dictates otherwise. It
should be further understood that the expression "comprising” or "include" used in the
specification of the present disclosure means the existence of the features, integers,
steps, operations, elements and/or components, but does not preclude the existence or
addition of one or more other features, integers, steps, operations, elements,
components and/or combinations thereof. It should be understood when an element is
referred to as being "connected to" or "coupled to" another element, it may be directly
connected or coupled to the other element, or an intervening element may be present.
Furthermore, the terms "connected” or "coupled” used herein may include a wireless
connection or a wireless coupling. The phrase "and/or" used herein includes all or any
one and all combinations of one or more of the associated listed items.

In order to better understand and explain the solutions of the embodiments of the
present disclosure, some technologies involved in the embodiments of the present
disclosure are briefly described below.

Coverage classification may include or be referred to as coverage level, coverage
class, and so on.

The coverage characteristics may include RSRP, signal to interference plus noise
ratio (SINR), reference signal receiving quality (RSRQ), or other indicators that
indicate the coverage classification. According to the current 3GPP protocol, based on
the division of coverage levels, NB-IoT supports up to 3 coverage levels and eMTC
supports up to 4 coverage levels. The maximum number of coverage levels may
change in other wireless communication systems or future 3GPP protocol.

According to the current 3GPP protocol, different coverage levels are determined by
defining reference signal receiving power (RSRP) thresholds. In the future 3GPP
protocol or in other wireless communication systems, the division of coverage classi-
fications may be determined by defining other threshold indicators, including SINR,
RSRQ or other indicators that identify coverage differences. In this case, RSRP is
taken as an example.

The resource configuration (a set of parameters affected by RSRP threshold) for each
coverage level may include random access resource configuration, which includes time
domain/frequency domain resources for transmitting the preamble (msgl) and the
number of repetitions of the preamble.

Where, time domain resources include time domain periods; frequency domain
resources include the number of subcarriers; the number of repetitions of preamble
represents the number of repetitions for transmission required for transmitting a

preamble; scheduling resource configuration includes the number of repetitions for
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transmission and/or modulation and coding scheme (MCS) configuration for physical
downlink control channel (PDCCH), physical downlink shared channel (PDSCH),
physical uplink shared channel (PUSCH), physical uplink control channel (PUCCH).

Specifically, the IoT terminal may compare the measured signal strength (RSRP)
with the RSRP threshold to determine the coverage level (CL) where it is located, and
then use the corresponding (random access channel (RACH) resource to initiate
random access, a base station selects the corresponding resource configuration based
on the CL that the UE accesses. For example, for a CL with a good signal strength, the
transmission requirement can be met without setting the number of repetitions or with
a small amount of repetitions while ensuring a higher data transmission rate; for a CL.
with a poor signal strength, the coverage characteristics can be met by setting a larger
number of repetitions.

The open radio access network (O-RAN) focuses on the needs of network in-
telligence, interface openness, open source software and hardware white box, which is
intended to promote the openness of wireless device interfaces, and realize intelligent
wireless networks by introducing new technologies such as artificial intelligence,
thereby to raise the openness of the next generation wireless communication network
to anew level.

According to the open radio access network (O-RAN) specification, the logical ar-
chitecture of the open radio access network (O-RAN) is shown in FIG. 5. The entities
of wireless side may include Near-RT RIC, O-CU-CP, O-CU-UP, O-DU, and O-eNB.

Service management and orchestration (SMO) entities may provide a variety of
management services and network management functions, such as RAN management,
core network management, transmission management, and end-to-end slice
management.

Non-real time RAN intelligent controller (Non-RT RIC) is a logical entity built into
SMO, which supports non-real-time control and optimization of RAN network
elements and resources, AI/ML model establishing, reasoning and updating; RAN is
optimized through data analysis and AI/ML training/reasoning, and it provides
strategic guidance and ML model management to the near-real Time RAN intelligent
controller (Near-RT RIC) through the A1 interface.

The Near-RT RIC logical entity may support near-real-time control and optimization
of RAN network elements and resources, and may include artificial intelligence (AI)/
machine learning (ML) model training, reasoning and updating, and strategy guidance.
The Near-RT RIC provides network optimization instructions to the E2 node through
the E2 interface.

E2 node: which may include O-RAN control unit control plane (O-CU-CP), O-RAN
control unit user plane (O-CU-UP), O-RAN data unit (O-DU), O-eNB and other
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entities, where O-CU-CP, O-CU-UP, and O-DU are used for 5G NR access, O-eNB is
used for E-UTRA access. Compared with the CU-CP, CU-UP and DU of the non-
O-RAN system, the E2 node adds support for the E2 interface.

O-eNB: which is eNB or ng-eNB supporting O-RAN architecture.

O-Cloud: which is O-RAN cloud computing platform.

External server: which is a server for various application APP, etc., and may provide
SMO with rich data.

The O-RAN architecture mainly includes four interfaces:

Al: which is located between Non-RT RIC and near-RT RIC, and supports strategy
management, rich information and ML model management services.

E2: which is used to connect the near-RT RIC and E2 node. One E2 node can only be
connected to one near-RT RIC. The Near-RT RIC entity can collect the near-real-time
information (UE-level or cell-level) measured by respective functional entity of the
wireless network through the E2 interface, and can also issue control command words
to the base station through the E2 interface, and finally the E2 interface may control
the behavior of the base station.

O1: which is an interface located between the O-RAN managed entity (near-RT RIC,
E2 node) and the O-RAN management entity (SMO), and supports operation and
management, including network fault/configuration/accounting/performance/security
(FCAPS) management, physical network function (PNF) software management and
file management.

0O2: which connects SMO and O-Cloud to support O-RAN virtualization.

Open fronthaul M-plane interface: which is located between SMO and O-RAN radio
unit (O-RU) to support O-RU management.

In order to make the objectives, technical solutions, and advantages of the present
disclosure clear, the implementations of the present disclosure will be further described
in detail below in conjunction with the accompanying drawings.

To support large-scale connections, 3GPP has proposed two cellular IoT protocol
standards of Narrow Band IOT (NB-IoT) and enhanced machine type communication
(eMTC). In the protocol, 3GPP introduced the concept of coverage level (CL). As
shown in FIG. 1, CL is divided by defining a signal strength threshold (rsrpThreshold),
and differentiated resource configurations are defined for respective coverage levels to
achieve requirements of coverage, capacity, and management for a large number of
terminals.

CL division is mainly achieved by defining reference signal receiving power (RSRP)
threshold. In actual networks, the RSRP threshold is generally determined based on the
maximum and deepest coverage of the cell. However, since 10T services are mostly

transmitted infrequently, in fact, the distribution of IoT terminals that truly have
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service transmitting and receiving requirements in the cell has time-varying charac-
teristics. As shown in FIG. 2 and FIG. 3, for example, IoT terminals are distributed
evenly during the day, but at night, most of the terminals that transmit IoT services fall
into a range of strong signal strength. In this case, a fixed division of three CLs and a
fixed resource configuration may lead to insufficient resources for CL0O, which may
cause access congestion; at the same time, the resources reserved for CL1 and CL2
may be wasted since the actual number of users is small, thereby reducing resource uti-
lization.

(2) The semi-static resource configuration cannot adapt to the time-varying dis-
tribution of IoT terminals, which results in an increased power consumption and a
decreased system capacity.

As above mentioned, the distribution of IoT terminals that truly have service
transmitting and receiving requirements in the cell has time-varying characteristics.
The CL-based semi-static resource configuration cannot adapt to the time-varying
characteristics of terminal distribution, and may allocate a larger number of repetitions,
which not only wastes terminal power, but also causes unnecessary resource waste,
thereby reducing system capacity.

As shown in FIG. 4, during the morning time period, an actual effective terminal of
CLO in the area is UE1/UE2; during the noon time period, the actual effective terminal
of CLO is UE1/UES; during the afternoon time period, the actual effective terminal of
CLO is UE1/UE2. Where, UEI/UES have higher RSRP, it may meet transmission re-
quirement that the number of repetitions is 1; UE2 has lower RSRP, and the number of
repetitions is 2. In this case, if it uses the semi-static configuration that the number of
repetitions is 2, the number of repetitions for UE1 and UES would be too high during
the noon time period, which results in an increased resource occupation.

An information processing method is provided according to an embodiment of the
present disclosure, which is used in a first network device. A schematic flowchart of
the method is shown in FIG. 6, and the method may include the following steps.

Step S101: receiving information related to a second network device.

Step S102: determining a first resource configuration corresponding to a coverage
classification related to the second network device based on the information.

Step S103: transmitting the first resource configuration to the second network device.

Optionally, the determining the first resource configuration corresponding to the
coverage classification related to the second network device based on the information
includes: determining a service distribution related information of a user equipment
(UE) respectively corresponding to coverage characteristic during a first period based
on the information, wherein the UE is included in the second network device; based on

the service distribution related information of the UE during the first period, predicting
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or calculating the service distribution related information of the UE during a second
period after the first period to determine the service distribution related information of
the UE during the second period; determining the first resource configuration corre-
sponding to the coverage classification related to the second network device based on
the service distribution related information of the UE during the second period.

Optionally, the coverage classification is a coverage area with different location in-
formation; the coverage characteristic is a reference quantity, the reference quantity
reflects a feature of the coverage location, and the reference quantity is used to dis-
tinguish different coverage classifications.

Optionally, the coverage classification may include coverage level, coverage area,
and so on; the coverage characteristic may include reference signal received power
(RSRP), signal-to-interference plus noise ratio (SINR), reference signal received
quality (RSRQ), other indicators that identify coverage classifications, and so on.

Optionally, service distribution related information may include the time distribution
of the number of terminal connections under the coverage characteristic, the dis-
tribution of service delay performance under the coverage characteristic, the dis-
tribution of service throughput capacity under the coverage characteristic, the dis-
tribution of service location information under the coverage characteristic, and the
periodic distribution characteristics of service occurrence under the coverage charac-
teristics, and service capacity performance reference under the coverage charac-
teristics. The capacity performance reference is the access capacity of the corre-
sponding random access channel RACH under various configuration information.
According to an embodiment of disclosure, the time distribution of the number of
terminal connections and the service capacity performance reference under the
coverage characteristics are taken as examples for illustration.

Optionally, as shown in FIG. 7, the massive 10T intelligent dynamic optimization
system includes a calculation and control unit 101, a network device 102, an external
server 103 and an IoT terminal 104. The calculation and control unit 101 is mainly re-
sponsible for data analysis and dynamic configuration, judgment, and control op-
erations; the calculation and control unit 101 is the first network device. The network
device 102 may be conventional 4G base station, SG base station, enhanced 4G/5G
base station, such as O-RAN architecture-based O-eNB, O-CU, O-DU, or the like, or
future network device, such as 6G network device; the second network device includes
network device 102. The external server 103 may provide auxiliary information, and
the external server 103 may be a positioning server, a vertical industry service server,
and the like. The IoT terminal 104 may refer to a terminal that supports services of the
internet of things, such as a meter reading terminal, a positioning terminal, a tem-

perature or humidity sensor node, and so on; the second network device also includes a
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user equipment (UE), and the user equipment is the IoT terminal 104.

Optionally, the calculation and control unit 101 may be located in a newly-added
entity, or may be located in an existing entity, such as the network device 102, the RIC
entity under the O-RAN architecture, and so on.

Optionally, before determining the service distribution related information of the UE
respectively corresponding to the coverage characteristic during the first period based
on the information, the method further includes: receiving service information
transmitted by an external server, wherein the service information includes location in-
formation of the UE and feature information of the UE, the location information
includes at least one of location parameters of the UE provided by a positioning server
and flight trajectory parameters provided by the positioning server, the feature in-
formation includes at least one of service period and periodic reporting time;

The determining the service distribution related information of the UE corresponding
to the coverage characteristic during the first period based on the information,
includes: determining the service distribution related information of the UE re-
spectively corresponding to the coverage characteristic during the first period based on
the information and the service information..

Optionally, the information includes at least one of measurement information of the
second network device and configuration information of the second network device;
the measurement information includes at least one of signal strength data, service data,
and performance data; the configuration information includes at least one of coverage
classification threshold configuration used for dividing coverage classification, and
resource configuration parameters corresponding to the coverage classification, the
coverage classification threshold configuration is a coverage characteristic index value
that is used to divide the coverage area into different coverage classifications.

Optionally, the coverage classification threshold configuration may include RSRP,
SINR, RSRQ, and other indicators for identifying coverage classifications.

Optionally, the determining the service distribution related information of the UE re-
spectively corresponding to the coverage characteristic during the first period based on
the information, includes: based on the service data and the service information, de-
termining the distribution information of the UE that has a service to be transmitted
and need to access the second network device during the first period; and based on the
performance data and the configuration information, determining an access capacity of
the random access channel (RACH) corresponding to different configuration in-
formation, and the service distribution related information includes the distribution in-
formation and the access capacity of the RACH corresponding to the different con-
figuration information.

Optionally, based on the service distribution related information of the UE during the
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first period, predicting or calculating the service distribution related information of the
UE during the second period after the first period to determine the service distribution
related information of the UE during the second period, includes: inputting the service
distribution related information of the UE during N service periods into a preset
prediction model; predicting the service distribution related information of the UE
during the second period after the first period through the prediction model; and
obtaining capacity distribution of the service over time corresponding to the coverage
feature within a first service period (i.e., the N+1 service period) after the N service
periods, wherein the first period includes N service periods, the second time period
includes the first service period, and the service distribution related information of the
UE during the first period is used to characterize the capacity distribution of the service
over time corresponding to the coverage feature within the N service periods, and the
service distribution related information of the UE during the second period is used to
characterize the capacity distribution of the service over time corresponding to the
coverage feature within the first service period, the N is a positive integer.

Optionally, the determining the first resource configuration corresponding to the
coverage classification related to the second network device based on the service dis-
tribution related information of the UE during the second period, includes: determining
the coverage classification thresholds respectively to the coverage classification based
on the service distribution related information of the UE during the second period; and
determining the first resource configuration corresponding to the coverage classi-
fication related to the second network device based on the service distribution related
information of the UE during the second period and the coverage classification
threshold respectively corresponding to the coverage classifications.

Optionally, the determining the first resource configuration corresponding to the
coverage classification related to the second network device based on the service dis-
tribution related information of the UE during the second period and the coverage clas-
sification threshold respectively corresponding to the coverage classifications,
includes: based on the coverage classification threshold respectively corresponding to
the coverage classifications, determining the number of repetitions for transmission of
resources of the UEs respectively corresponding to the coverage classifications, the
modulation and coding scheme (MCS) configuration of the resource, the resource
includes at least one of a physical downlink control channel (PDCCH), a physical
downlink shared channel (PDSCH), a physical uplink shared channel (PUSCH), and
uplink control information (UCI); based on the service distribution related information
of the UE during the second period and the coverage classification threshold re-
spectively corresponding to the coverage classifications, determining the number of the

coverage classifications and the number of the UEs respectively corresponding to the
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coverage classifications; and based on the number of the UEs respectively corre-
sponding to the coverage classifications and the access capacity of the RACH corre-
sponding to the configuration information of the second network device included in the
information, determining a second resource configuration of the RACH respectively
corresponding to the coverage classifications, wherein the first resource configuration
corresponding to the coverage classification includes the coverage classification
threshold of the UE respectively corresponding to the coverage classification, the
number of repetitions for transmission of the resource, the MCS configuration of the
resource, and the second resource configuration of the RACH respectively corre-
sponding to the coverage classifications, and wherein the second resource con-
figuration of the RACH includes at least one of the number of repetitions for
transmission of a random access preamble, the number of RACH subcarriers, and the
RACH period.

Optionally, when the number of the coverage classifications and the coverage classi-
fication threshold respectively corresponding to the coverage classification change, it
may adjust the number of repetitions for transmission of the resource of the UE corre-
sponding to the coverage classification and the modulation and coding scheme (MCS)
configuration of the resource; or after determining the number of the coverage classi-
fications and the coverage classification threshold respectively corresponding to the
coverage classification, it may adjust the number of repetitions for transmission of the
resource of the UE corresponding to the coverage classification and the modulation
and coding scheme (MCS) configuration of the resource.

Optionally, the adjusting the number of repetitions for transmission of the resource of
the UE corresponding to the coverage classification, includes at least one of the
following: adjusting the number of repetitions for transmission of the PDCCH, which
includes adjusting the number of repetitions for transmission of at least one of message
msg2, message msg3, and message msg4 in the common search space, and the number
of repetitions for transmission of the dedicated search space; adjusting the number of
repetitions for transmission of the PDSCH, which includes s adjusting at least one of:
the number of repetitions for transmission of the PDSCH carrying the message msg2;
the number of repetitions for transmission of the PDSCH carrying the message msgé4;
and the number of repetitions for transmission of the PDSCH carrying downlink
signaling and data in the connected state; adjusting the number of repetitions for
transmission of the PUSCH, which includes adjusting at least one of: the number of
repetitions for transmission of the PUSCH carrying the message msg3; and the number
of repetitions for transmission of the PUSCH carrying uplink signaling and data in the
connected state; and adjusting the number of repetitions for transmission of the uplink

control information (UCI), which comprising adjusting at least one of: the number of
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repetitions for transmission of the PUSCH carrying downlink transmission ACK and/
or NACK; and the number of repetitions for transmission of the PUCCH carrying
downlink transmission ACK and/or NACK..

Optionally, the adjusting the MCS configuration of the resource of the UE corre-
sponding to the coverage classification, includes at least one of the following:
adjusting the MCS configuration of the PDSCH, which includes adjusting at least one
of: the MCS configuration of the PDSCH carrying the message msg2; the MCS con-
figuration of the PDSCH carrying the message msg4; and the MCS configuration of
the PDSCH carrying the downlink signaling and data in the connected state; and
adjusting the MCS configuration of the PUSCH, which includes adjusting at least one
of: the MCS configuration of the PUSCH carrying the message msg3; and the MCS
configuration of the PDSCH carrying the uplink signaling and data in the connected
state.

Optionally, the receiving information transmitted by the second network device
includes at least one of the following: receiving the information related to the second
network device transmitted by a service management and orchestration (SMO);
receiving the information related to the second network device transmitted by the near-
real-time RAN intelligent controller (Near-RT RIC), wherein the information related to
the second network device is obtained by the Near-RT RIC from the second network
device.

Optionally, the transmitting the first resource configuration to the second network
device includes one of the following: transmitting the first resource configuration to
the second network device; transmitting the first resource configuration to the Near-RT
RIC, wherein the first resource configuration is transmitted to the second network
device by the Near-RT RIC; or transmitting the first resource configuration to the
second network device through the Near-RT RIC.

Optionally, the first network device is a non-real-time RAN intelligent controller
(Non-RT RIC) or a near-real-time RAN intelligent controller (Near-RT RIC).

The technical solutions provided by the embodiments of this disclosure have at least
the following beneficial effects: through predicting or calculating the service dis-
tribution related information of the user equipment during the second period after the
first period , it may realize dynamic configurations of different coverage classifications
in the cell, save energy consumption, and improve system capacity and performance at
the same time.

In order to describe the methods provided in the embodiments of the present
disclosure in more detail, the following will fully describe the solutions of the present
disclosure through a plurality of optional embodiments.

Alternative embodiment 1
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The embodiment of the present disclosure provides still another information
processing method, which is used in a calculation and control unit, and the method
may include the following steps.

Step 1: the network device is responsible for collecting data and reporting it to the
calculation and control unit.

Optionally, the collected data is mainly regular measurement information and con-
figuration information of the network device. Where, the conventional measurement
information may include signal strength data, service data and performance data.

Signal strength data: which refers to the signal strength parameters reported by the
UE, such as measured RSRP information.

Service data: which refers to cache changes of each UE counted by network device,
such as uplink cache information and downlink cache information.

Performance data: which refers to the access performance data of each coverage level
calculated by the network device, including the number of messages successfully
received in the random access process, the number of preamble codes (Msgl), and the
number of contention resolutions (Msg4) during the statistical period.

Where, the configuration information includes RSRP threshold configuration used
for dividing coverage level, and resource configuration parameters corresponding to
respective coverage levels.

The resource configuration parameters corresponding to respective coverage levels
may include physical random access channel (PRACH) resource configuration pa-
rameters and scheduling resource configuration parameters. The PRACH resource con-
figuration parameters may include PRACH period, the number of frequency domain
subcarriers, and so son; the scheduling resource configuration parameters may include
the number of repetitions for transmission for PDCCH, PDSCH, PUSCH and MCS
configuration parameters.

Step 2: the external server may transmit the external data to the calculation and
control unit through the open interface.

Optionally, the external data mainly includes the location information of the IoT
terminal and the feature information of the IoT service. The location information of the
IoT terminal includes the location parameter provided by the positioning server and
flight trajectory parameters, etc.; the feature information of the IoT service includes the
IoT service period and periodic reporting time provided by the service server, and so
on.

Step 3: the calculation and control unit may analyze the measured data and external
data to obtain the time-varying distribution of IoT services under respective RSRPs.

Optionally, the calculation and control unit analyzes the measurement data and

external data, including: by using the reported cache information and IoT service in-
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formation, it is possible to obtain the time-varying distribution of 10T terminals
(hereinafter referred to as 'IoT service terminals') that have services to be transmitted
and need to access to network devices.

Optionally, by using external location information, it is possible to further obtain the
time distribution of 10T service terminals under respective RSRPs.

By using the reported access performance data and configuration information, it is
possible to obtain the capacity performance reference of the system under different
RACH configurations.

Step 4: the calculation and control unit may predict the IoT service terminal dis-
tribution in the next time period.

Optionally, in step 4, it may use the time distribution of IoT service terminals under
respective RSRPs obtained in step 3 to predict the time distribution of IoT service
terminals under respective RSRPs in the next time period.

Step 5: the calculation and control unit may form optimized wireless resources and
transmission parameters based on the predicted IoT service terminal distribution.

Optionally, in step 5, it may use the predicted IoT service terminal distribution under
respective RSRPs obtained in step 4 to cluster RSRP thresholds of different coverage
levels.

Optionally, based on obtained the RSRP thresholds, it is possible to calculate the
number of repetitions of PDCCH/PDSCH/PUSCH/UCI (uplink control information)
and MCS (modulation and coding scheme) configuration of the IoT terminal under re-
spective CLs.

Specifically: the adjusting of the number of repetitions for transmission of the
physical downlink control channel may include adjusting the number of repetitions of
message msg2, message msg3, and message msg4 in the common search space, and
the number of repetitions of the dedicated search space.

The adjusting of the number of repetitions of the physical downlink shared channel
and the MCS configuration may include adjusting the number of repetitions of the
physical downlink shared channel that carries msg2 messages/msg4 messages, and
carries downlink signaling and data in the connected state and adjusting the MCS con-
figuration.

The adjusting of the number of repetitions of the physical uplink shared channel and
the adjusting of the MCS configuration may include adjusting the number of rep-
etitions of the physical uplink shared channel that carries the msg3 message, and
carries the uplink signaling and data in the connected state, and adjusting the MCS
configuration.

Optionally, the adjustment of the number of repetitions and the MCS configuration

may be performed when the number of CL coverage levels and thresholds change, to
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adjust the number of repetitions and MCS value for each coverage level; the ad-
justment of the number of repetitions and the MCS configuration may be performed
after the number of CL coverage levels and thresholds are determined, to adjust the
number of repetitions and MCS value for each coverage level at finer granularity.

Optionally, the number of IoT terminals under respective coverage levels may be
obtained based on the obtained RSRP threshold in combination with the distribution of
IoT service terminals under respective RSRPs.

Optionally, the optimal random access channel (RACH) configuration parameter
under respective coverage levels may be obtained based on the number of 1oT
terminals under respective coverage levels in combination with the access performance
capacity reference obtained in step 3.

Step 6: the calculation and control unit may transmit the optimized radio resources
and transmission parameters to the network device, and the network device performs
the parameter updating and configuration.

Optionally, for step 4, the calculation and control unit may use at least one of an ar-
tificial intelligence (AI) model and a machine learning ML model to predict the service
distribution in the next time period, which involves using historical data (for example,
data from the past year) to train the AI model, and the distribution of the IOT service
capacity over time under different RSRPs in the next period is predicted based on the
distribution characteristics of the most recent N (>=1) periods. For example, the
predicted requirement capacity distribution under the i RSRP in the next period T is
as the following formula (1):

Capacity_RSRPi(t) (0< t<T) (1)

Optionally, for step 5, the calculation and control unit may form optimized wireless
resources and transmission parameters based on the predicted IoT service terminal dis-
tribution, which specifically includes the following steps.

Step 5-1: estimating the classification configuration parameters of the CL in the
system, which include the RSRP threshold and the number of CLs.

Based on the predicted IoT service terminal distribution, the method of variance
analysis is used to obtain the number of coverage levels and the corresponding RSRP
threshold.

Step 1: based on the Al prediction result obtained in step 4, a formula (2) is used to
calculate the sum of capacity requirements under the it RSRP within the prediction
period T, formula (2) is as follows:

Capacity_RSRP; (T)=2;Capacity_RSRPi(t) (2)

Then, the distribution of the required capacity within the period T is obtained. As
shown in FIG. 8, the X-axis represents RSRP value, and the Y-axis represents the

capacity corresponding to respective RSRPs within the prediction period T.
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Step 2: as shown in FIG. 9, through a sliding window, the RSRP distribution range
within the period T is divided into m regions. The set number of sliding windows
depends on the maximum number of coverage levels supported by the system. If the
maximum number of coverage levels supported by the system is M (for example,
which is 3 in the current NBIOT system, 3 is taken as an example for analysis in this
case), then M-1 sliding windows are used for division, and m=1~M.

Step 3: variance analysis is performed on the m divided regions obtained by each
sliding of the sliding window in step 2, as shown in FIG. 10, it may perform corre-
sponding weighting processing by taking into account the influence of capacity dis-
tribution, the weighted variance for the i* region is the following formula (3):

S e(r) 1w 9
0201,: ;1]\‘27(’”1'_ N, ;F’i)z
2e(r,) ’

=

Where, CLi indicates the i coverage level, i=1~M; 1; indicates the RSRP value of the
IoT service terminal, of which the range is [RSRPmin, RSRPmax]; C(r) indicates the
capacity function; Ni indicates the overall value of RSRP in the i coverage level; M
indicates the maximum number of coverage levels supported by the system.

Step 4: values for RSRP TH,;&TH,&...&TH,,; are selected so that the discrete
variance corresponding to the system is the smallest in the divided area, as shown in
formula (4), formula (4) represents the minimum value for the sum of M weighted

variances.
M

arg min Zi Gzcji @

Step 5: based on the values for RSRP TH;&TH,&...&THy | obtained in Step 4,
obtaining the system configuration of the RSRP threshold.

Optionally, NB-IoT supports up to 3 coverage levels.

The RSRP TH,&TH, values obtained in step 4 may be divided into three situations
as shown in FIG. 11-a, 11-b and 11-c.

As shown in FIG. 11-a, when TH,=RSRPmax and TH,=RSRPmin, the variance is
smallest, then it may be considered that the RSRP distribution of all IoT terminals has
the smallest variance under the condition of not dividing the range, so there is no need
to configure RSRP thresholds, and the cell has only 1 coverage level.

As shown in FIG. 11-b, when TH,=RSRPmin, TH,!=RSRPmin, the variance is
smallest, then it may be determined that it only needs to configure one threshold of TH
1, and the cell is divided into 2 coverage levels.

As shown in FIG. 11-c, when TH,!'=RSRPmin, TH,!=TH,, and TH1! =RSRPmax, the

variance is smallest, then it may be determined that the thresholds are TH; and TH.,,
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and the cell is divided into 3 coverage levels.

Step 5-2-1: calculating the configuration of data parameters under different CLs,
including the number of repetitions for transmission and the MCS value.

Step 1: estimating the distribution of the minimum RSRP value of IOT services in
different CL ranges over time. Based on the RSRP threshold obtained above, the range
of RSRP values in different CLs in the next period may be obtained.

Optionally, as shown in FIG. 12, the Al-based prediction may obtain the capacity re-
quirement distribution under respective RSRPs, as shown in formula (1):

Capacity_RSRPi(t) (0< t <T)

Optionally, when Capacity RSRP;(t;)=0 or Capacity RSRPi(t,) <
Capacity_Threshold, then at time t;, the probability of IOT services occurring under
RSRPi is zero (or very small), and there will be no data transmission, then the
probability of corresponding RSRP existing is 0, otherwise the probability of corre-
sponding RSRP existing is 1.

Optionally, through the analysis of all RSRPs in the CL range at each time t within
the time period T, the RSRP set with the probability of all RSRPs existing in the CL
range is obtained, and then at each time t in the period T, the minimum RSRP value
corresponding to the system is obtained, which refers to the distribution of the
minimum RSRP value in CL over time.

Optionally, as shown in FIG. 13, the distribution of the minimum RSRP value under
respective CLs of the system over time may be obtained.

Step 2: analyzing the fluctuation features of the minimum RSRPmin(t) value over
time in respective CLs. The calculation duration is the minimum RSRP change in the
two time periods t; and t, before and after ty; and ty, respectively, as shown in formula
(5):

RSRP= RSRP,;;(t;) - RSRP,(t)) (5)

Step 3: based on RSRP, estimating the change in the number of data retransmissions
and MCS configuration within the time period t,. The change in the number of rep-
etitions is defined as Rep, and the change in code modulation is defined as AMCS. A
possible related algorithm is shown in FIG. 14, where X, Y, and Z values depend on
the performance of the device and can be pre-configured.

The RSRP obtained in S301 is rounded to obtain an integer difference.

S302: determining whether RSRP is not less than XdB; when ARSRP is not less
than XdB, the change in the number of repetitions for transmission is as follows:

S303,ARep=floor( ARSRP/X).

After adjusting the number of repetitions, the difference of remaining RSRPs is as
follows:

S304, ARSRPr=ARSRP-X*ARep;
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S305, determining whether ARSRPr is greater than YdB; when ARSRPr is less than
YdB, then S309, MCS configuration will not be changed: AMCS=0; when ARSRPr is
greater than YdB, then S306;

S306, determining whether ARSRPr is greater than ZdB; when ARSRPr is greater
than YdB but less than ZdB, then S307, MCS configuration change is: AMCS=1;
when ARSRPr is greater than ZdB, then S308, MCS configuration change is:
AMCS=2;

S302, determining whether RSRP is not less than XdB; if ARSRP is less than XdB,
the number of repetitions for transmission does not change, S310 ARep=0; MCS con-
figuration change is:

S311: determining whether ARSRPr is greater than YdB; when ARSRP is less than
YdB, then S312, MCS configuration will not be changed: AMCS=0;

S313: determining whether ARSRPr is greater than ZdB; when ARSRP is greater
than YdB but less than ZdB, then S314, MCS configuration change is: AMCS=1;
when ARSRP is greater than ZdB, then S315, MCS configuration changes is:
AMCS=2.

Step 4: based on the number of data retransmissions RepN,,,; and MCS; in the time
period t;, configuring the number of data retransmissions RepN,,» and MCS, in the
time period t,, as shown in formulas (6) and (7):

RepNum,= RepNum, + Rep (6)

MCS,=MCS,;+ MCS (7)

Step 5-2-2: calculating the parameter configuration of RACH under different CLs,
including the number of repetitions for transmission of random access preamble, the
number of subcarriers, and the period.

Step 1: estimating the time-varying distribution of IOT service capacity requirements
over time in different CL ranges.

First, according to the RSRP threshold obtained above, the range of RSRP values in
different CLs in the next period may be obtained;

The required capacity distribution under respective RSRPs obtained based on Al
prediction is shown in formula (1):

Capacity_RSRPi(t) (0< t<T)

In the period T, the distribution characteristics of the total required capacity of the
IOT service under CLx over time is shown in formula (8):

Capacityc . RSRP(t)= Z; Capacity_ RSRP;(t) (8)

In this way, the distribution of the capacity requirements of the IOT services under
respective CLs of the system over time may be obtained, as shown in FIG. 15.

Step 2: analyzing the fluctuation features of IOT capacity requirement over time in

each CL. The calculation duration is the change of the capacity requirement in the two
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time periods t; and t, before and after t;; and ty,, respectively, as shown in formula (9):

ACapacity= Capacityq . RSRP(t,) - Capacity , RSRP(t)) (9)

Step 3: determining whether to reconfigure RACH resources of CL based on
ACapacity. If ACapacity is greater than the threshold ACapacity_Threshold, it is
considered that the current IoT capacity increases, and the existing RACH resources
cannot meet the access requirements, and RACH resources need to be reconfigured;
otherwise, the RACH resource configuration does not change.

Step 4: determining the resource configuration of RACH in CL.

Based on the previously obtained capacity performance reference under different
RACH configurations, it may estimate the RACH resource configuration that meets the
CapacityCLx_RSRP(t,) capacity requirement in the time period t2, which includes the
number of repetitions, the period, and the number of subcarriers.

The capacity performance reference gives the system's access success rate or
system's access capacity value under different RACH resource configurations (the
number of repetitions, period, the number of subcarriers) and the number of users with
access requirements.

According to the estimated required capacity CapacityCLx_RSRP(12), the con-
figuration that enables the highest system access success rate under the required
capacity is selected from the capacity references as the RACH configuration in the
time period t,.

Alternative embodiment 2

FIG. 16-a and FIG. 16-b show a principle flow of information processing under the
O-RAN system and the modules and interfaces in the corresponding O-RAN system
framework.

As shown in FIG. 16-a and FIG. 16-b: step (1): the SMO module collects the location
information of the terminal and the feature information of the IOT service (such as the
periodic characteristic of the service) from the application server. The above in-
formation is used to realize the estimation and prediction of IOT coverage charac-
teristics and service feature in the cell.

The location of IoT users is mostly static (for example, meter reading service) or the
running trajectory is regular (for example, high-voltage power line inspection service).
Operators may obtain relevant information from vertical industries and store it in the
operation server in advance.

IOT services generally have periodic regularities. For example, the humidity
detection service detects and reports the humidity indicators of the surrounding en-
vironment every fixed time interval. Operators can also store the relevant requirement
information of vertical industries in the operation server in advance.

SMO may obtain the configuration information about the terminals and services of
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vertical industries (such as location and periodicity of service occurrence) stored in the
server in advance from the running server through the public interface.

Step (2): the SMO receives information from the O-eNB or O-DU through the O1
interface. The information may include the measurements about RSRP and BSR
reported by the IOT terminal, and information about the base station measurement
statistics and configuration; the base station measurement statistics and configuration
information may include the number of Msgls received in each CL, the number of
Msgds received in each CL, and the UE downlink BO size; the current cell con-
figuration information may include RACH configuration information (number of
subcarrier resources for each CL, the number of repetitions of the preamble code,
period), the MCS value of the uplink transmission of each CL, the number of rep-
etitions of the uplink transmission of each CL, the number of repetitions for
transmission of the Ack/NACK for Msg4 of each CL, the number of repetitions for
transmission of Ack/NACK for the PDSCH of each C, the MCS value of the downlink
transmission of each CL, the number of repetitions of the downlink transmission of
each CL, the number of repetitions of the CSS transmission of each CL, the number of
repetitions of the USS transmission of each CL, and the RSRP threshold corresponding
to the CL in the cell.

Step (3): the SMO transmits the received measurements to Non-RT RIC via the
internal bus. The Non-RT RIC analyzes the measurement and statistical results, which
involves using user BO and vertical industry preset period or time settings to obtain the
periodic characteristics of IOT services under the coverage of respective RSRPs,
involves using the number of Msgl and Msg4 received in each CL and the corre-
sponding RACH configuration information to analyze the capacity performance
reference under different RACH configurations. This capacity reference gives different
RACH configurations (the number of repetitions, period, the number of subcarriers),
the access success rate or the access capacity value of the system under any number of
users with access requirements.

Step (4): the Non-RT RIC uses AI/ML to predict the service distribution in the next
time period, which involves Non-RT RIC using historical data (such as the data of the
past year) to train the AI model to obtain an Al model suitable for IoT service in a cell.
It involves using the trained AI model in combining with the service period dis-
tribution characteristics obtained in step (3) and the actual measurement data in the last
N (>=1) periods to predict the distribution of the IOT service capacity over time under
different RSRPs in the next period.

Step (5): the Non-RT RIC dynamically configures cell radio resources and
transmission parameters based on the distribution characteristics of IOT services in the

cell, which includes clustering IOT terminals in the same cell by using the capacity
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weighted variance analysis method, which is realized particularly through estimating
and setting different RSRP thresholds. Further, for IOT users in the same cluster, the
fluctuation features of the coverage characteristics over time are estimated, and the
number of repetitions required for data transmission and the change of MCS are dy-
namically estimated based on the fluctuation features, so as to obtain the number of
repetitions of data transmission and the optimal configuration of MCS for the same
type of IOT users in different time periods. On the other hand, in order to ensure the
access performance of the same type of IOT users, it may estimate the capacity re-
quirement distribution of the same type of user IOT services in different time periods,
and use the capacity performance reference under different RACH configurations
obtained in step (3) to estimate the best RACH resource and transmission parameter
configuration in different time periods (including the number of RACH subcarriers,
period, and the number of repetitions).

[214] Step (6): it may transmit the resource and transmission parameter configuration
obtained in step (5) to SMO through the internal bus interface Non-RT RIC. Next,
SMO transmits the relevant parameter configuration to the O-eNB or O-DU by using
the O1 interface. Finally, the O-eNB or O-DU completes the update of resource con-

figuration parameters.

[215] Optionally, a principle flow of information processing is shown in FIG. 17.
[216] S401: the OAM receives data information transmitted by an external server.
[217] Optionally, the data information may include location information of the IOT

terminal, and feature information of the IOT service, such as the time and period of the
service occurring.

[218] S5402: the OAM receives measurement and configuration information from the E2
node through the Ol interface, which includes RSRP measurement value, data size in
the terminal buffer, RACH-related configuration and performance information, data
and control channel and other cell configuration information.

[219] 5403, the OAM extracts and transmits the data to the Non-RT RIC.

[220] S404, the Non-RT RIC analyzes and obtains the coverage characteristics, period
characteristics and capacity performance of the IOT service.

[221] 5405, the Non-RT RIC trains the AI/ML model and predicts the RSRP-level capacity
distribution.

[222] 5406, the Non-RT RIC estimates and determines the service coverage level and
transmission and resource configuration parameters.

[223] S407, the Non-RT RIC transmits the configuration information of the IOT service to
the OAM through the internal bus.

[224] 5408, the OAM delivers the configuration information of the cell IOT service to the
E2 node through the O1 interface.
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[225] Alternative embodiment 3

[226] FIG. 18-a and FIG. 18-b show a principle flow of information processing under the
O-RAN system and the modules and interfaces in the corresponding O-RAN system
framework. Compared with the embodiment 2, the embodiment 3 has different
transmission interface for the configuration parameters.

[227] As shown in FIG. 18-a and FIG. 18-b: steps (1)~(5): which are same as the corre-
sponding steps (1)~(5) in the embodiment 2.

[228] Step (6): it may transmit the resource and transmission parameter configuration
results obtained by Non-RT RIC in step (5) to Near-RT RIC through the A1l interface,
then, it is transmitted to the O-eNB or O-DU by using the E2 interface. Finally, the O-
eNB or O-DU completes the update of resource configuration parameters.

[229] Optionally, a principle flow of information processing, as shown in FIG. 19.

[230] S501, the OAM receives data information transmitted by an external server.

[231] Optionally, the data information may include location information of the IOT
terminal, and feature information of the IOT service, such as the time and period of the
service occurrence.

[232] S502, the OAM receives measurement and configuration information from the E2
node through the Ol interface, which includes RSRP measurement value, data size in
the terminal buffer, RACH-related configuration and performance information, data
and control channel and other cell configuration information.

[233] S503, the OAM extracts and transmits the data to Non-RT RIC.

[234] S504, the Non-RT RIC analyzes and obtains the coverage characteristics, period
characteristics and capacity performance of IOT services.

[235] S505, the Non-RT RIC trains the AI/ML model and predicts the RSRP-level capacity
distribution.

[236] S506, the Non-RT RIC estimates and determines the service coverage level and
transmission and resource configuration parameters.

[237] S507, the Non-RT RIC delivers the configuration of the cell IOT service to the Near-
RT RIC through the Al interface.

[238] S508, the Near-RT RIC delivers the configuration information of the cell IOT service
through the E2 interface.

[239] Alternative embodiment 4

[240] FIG. 20-a and FIG. 20-b show a principle flow of information processing under the
O-RAN system and the modules and interfaces in the corresponding O-RAN system
framework.

[241] As shown in FIG. 20-a and FIG. 20-b: Step (1): the SMO module collects the

location information of the terminal and the feature information of the IOT service

from the application server, such as the periodic characteristic of the service. The
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above information is used to realize the estimation and prediction of IOT coverage
characteristics and service characteristics in the cell.

The location of IoT users is mostly static (for example, meter reading service) or the
running trajectory is regular (for example, high-voltage power line inspection service).
Operators may obtain relevant information from vertical industries and store it in the
operation server in advance.

IOT services generally have periodic regularities. For example, the humidity
detection service detects and reports the humidity indicators of the surrounding en-
vironment every fixed time interval. Operators can also store the relevant requirement
information of vertical industries in the operation server in advance.

SMO may obtain the configuration information of terminals and services from
vertical industries (such as location and periodicity of service occurrence) stored in the
server in advance from the running server through the public interface.

Step (2.1): SMO receives information from O-eNB or O-DU through O1 interface,
which includes measurements about RSRP and BSR reported by 10T terminal, and
base station measurement statistics and configuration information, where the base
station measurement statistics and configuration information include the number of
Msgl received in each CL, the number of Msg4 received in each CL, the UE downlink
BO size; the current cell configuration information may include RACH configuration
information (number of subcarrier resources for each CL, the number of repetitions of
the preamble code, period), the MCS value of the uplink transmission of each CL, the
number of repetitions of the uplink transmission of each CL, the number of repetitions
for transmission of the Ack/NACK for Msg4 of each CL, the number of repetitions for
transmission of Ack/NACK for the PDSCH of each C, the MCS value of the downlink
transmission of each CL, the number of repetitions of the downlink transmission of
each CL, the number of repetitions of the CSS transmission of each CL, the number of
repetitions of the USS transmission of each CL, and the RSRP threshold corresponding
to the CL in the cell.

Step (2.2): the Near-RT RIC receives information from O-eNB or O-DU through the
E2 interface, which includes the measurements about RSRP and BSR reported by the
IOT terminal, and base station measurement statistics and configuration information.
The base station measurement statistics and configuration information may include UE
downlink BO size, the current cell configuration information, the MCS value of the
uplink transmission of each CL, the number of repetitions of the uplink transmission of
each CL, the number of repetitions for transmission of the Ack/NACK for Msg4 of
each CL, the number of repetitions for transmission of Ack/NACK for the PDSCH of
each C, the MCS value of the downlink transmission of each CL, the number of rep-

etitions of the downlink transmission of each CL, the number of repetitions of the CSS
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transmission of each CL, the number of repetitions of the USS transmission of each
CL, and the RSRP threshold corresponding to the CL in the cell.

Step (3.1): the SMO transmits the received measurements to Non-RT RIC via the
internal bus. The Non-RT RIC analyzes the measurement and statistical results, which
involves using user BO and vertical industry preset period or time settings to obtain the
periodic characteristics of IOT services under the coverage of respective RSRPs,
involves using the number of Msgl and Msg4 received in each CL and the corre-
sponding RACH configuration information to analyze the capacity performance
reference under different RACH configurations. This capacity reference gives different
RACH configurations (the number of repetitions, period, the number of subcarriers),
the access success rate or the access capacity value of the system under any number of
users with access requirements.

Step (3.2): the Non-RT RIC transfers the analyzed period characteristics of IOT
services under the coverage of each RSRP and the capacity performance reference
results under different RACH configurations to Near-RT RIC through the A1l interface.

Step (4.1): the Non-RT RIC uses long-term historical data (such as the data of the
past year) to train the Al model to obtain an Al model suitable for the IOT service in
the cell.

Step (4.2): the Non-RT RIC deploys the trained AI model suitable for the IOT
service to the Near-RT RIC through the O1 interface.

Step (4.3): the Near-RT RIC uses the AI/ML model to predict the service distribution
in the next time period, which involves using the trained AI model in combining with
the service period distribution characteristics obtained in step (3.2) and the actual mea-
surement data in the last N (>=1) periods to predict the distribution of the IOT service
capacity over time under different RSRPs in the next period.

Step (5): the Non-RT RIC dynamically configures cell radio resources and
transmission parameters based on the distribution characteristics of IOT services in the
cell, which includes clustering IOT terminals in the same cell by using the capacity
weighted variance analysis method, which is realized particularly through estimating
and setting different RSRP thresholds. Further, for IOT users in the same cluster, the
fluctuation features of the coverage characteristics over time are estimated, and the
number of repetitions required for data transmission and the change of MCS are dy-
namically estimated based on the fluctuation features, so as to obtain the number of
repetitions of data transmission and the optimal configuration of MCS for the same
type of IOT users in different time periods. On the other hand, in order to ensure the
access performance of the same type of IOT users, it may estimate the capacity re-
quirement distribution of the same type of user IOT services in different time periods,

and use the capacity performance reference under different RACH configurations
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obtained in step (3.2) to estimate the best RACH resource and transmission parameter
configuration in different time periods (including the number of RACH subcarriers,
period, and the number of repetitions).

Step (6): the Near-RT RIC transmits configuration information about wireless
resources and transmission parameters to O-eNB or O-DU through the E2 interface,
and O-eNB or O-DU completes the update of resource configuration parameters.

Optionally, a principle flow of information processing, as shown in FIG. 21.

S601: the OAM receives data information transmitted by an external server.

Optionally, the data information may include location information of the IOT
terminal, and feature information of the IOT service, such as the time and period of the
service occurring.

S5602: the OAM receives measurement and configuration information from the E2
node through the Ol interface, which includes RSRP measurement value, data size in
the terminal buffer, RACH-related configuration and performance information, data
and control channel and other cell configuration information.

S603, the OAM extracts and transmits the data to the Non-RT RIC.

5604, the Non-RT RIC analyzes and obtains the coverage characteristics, period
characteristics and capacity performance of IOT services.

5605, the Non-RT RIC uses long-term historical measurement data to train AI/ML
models.

5606, the Non-RT RIC transmits AI/ML model to near-RT RIC through O1
interface.

5607, the Non-RT RIC transmits the service characteristic and performance in-
formation obtained by analysis to the near-RT RIC through the A1 interface.

5608, the Near-RT RIC receives the measurement and configuration information
from the E2 node through the E2 interface, which includes RSRP measurement value,
data size in terminal buffer, RACH-related configuration and performance information,
data and control channel and other cell configuration information.

5609, the Near-RT RIC trains the AI/ML model and predicts the RSRP-level
capacity distribution.

5610, the Near-RT RIC estimates and determines the service coverage level and
transmission and resource configuration parameters.

S611, the Near-RT RIC delivers the configuration information of the cell IOT service
through the E2 interface.

Alternative embodiment 5

FIG. 22-a and FIG. 22-b show a principle flow of information processing under the
O-RAN system and the corresponding modules and interfaces in the O-RAN system

framework.
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As shown in FIG. 22-a and FIG. 22-b: Step (1): the SMO module collects the
location information of the terminal and the feature information of the IOT service
from the application server, such as the periodic characteristic of the service. The
above information is used to realize the estimation and prediction of IOT coverage
characteristics and service characteristics in the cell.

The location of IoT users is mostly static (for example, meter reading service) or the
running trajectory is regular (for example, high-voltage power line inspection service).
Operators may obtain relevant information from vertical industries and store it in the
operation server in advance.

IOT services generally have periodic regularities. For example, the humidity
detection service detects and reports the humidity indicators of the surrounding en-
vironment every fixed time interval. Operators can also store the relevant requirement
information of vertical industries in the operation server in advance.

SMO may obtain the configuration information of terminals and services from
vertical industries (such as location and periodicity of service occurrence) stored in the
server in advance from the running server through the public interface.

Step (2.1): SMO receives information from O-eNB or O-DU through O1 interface,
which includes measurements about RSRP and BSR reported by 10T terminal, and
base station measurement statistics and configuration information, where the base
station measurement statistics and configuration information include the number of
Msgl received in each CL, the number of Msg4 received in each CL, the UE downlink
BO size; the current cell configuration information may include RACH configuration
information (number of subcarrier resources for each CL, the number of repetitions of
the preamble code, period), the MCS value of the uplink transmission of each CL, the
number of repetitions of the uplink transmission of each CL, the number of repetitions
for transmission of the Ack/NACK for Msg4 of each CL, the number of repetitions for
transmission of Ack/NACK for the PDSCH of each C, the MCS value of the downlink
transmission of each CL, the number of repetitions of the downlink transmission of
each CL, the number of repetitions of the CSS transmission of each CL, the number of
repetitions of the USS transmission of each CL, and the RSRP threshold corresponding
to the CL in the cell.

Step (2.2): the Near-RT RIC receives information from O-eNB or O-DU through the
E2 interface, which includes the MCS value of the uplink transmission of each CL, the
number of repetitions of the uplink transmission of each CL, the number of repetitions
for transmission of the Ack/NACK for Msg4 of each CL, the number of repetitions for
transmission of Ack/NACK for the PDSCH of each C, the MCS value of the downlink
transmission of each CL, the number of repetitions of the downlink transmission of

each CL, the number of repetitions of the CSS transmission of each CL, the number of
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repetitions of the USS transmission of each CL, and the RSRP threshold corresponding
to the CL in the cell.

Step (3.1): the SMO transmits the received measurements to Non-RT RIC via the
internal bus. The Non-RT RIC analyzes the measurement and statistical results, which
involves using user BO and vertical industry preset period or time settings to obtain the
periodic characteristics of IOT services under the coverage of respective RSRPs,
involves using the number of Msgl and Msg4 received in each CL and the corre-
sponding RACH configuration information to analyze the capacity performance
reference under different RACH configurations. This capacity reference gives different
RACH configurations (the number of repetitions, period, the number of subcarriers),
the access success rate or the access capacity value of the system under any number of
users with access requirements. Where, the periodic characteristics of IOT services
covered by each RSRP will be transferred to the Al prediction processing link within
the Non-RT RIC.

Step (3.2), the Non-RT RIC transfers the analyzed capacity performance reference
results under different RACH configurations to the Near-RT RIC through the Al
interface.

Step (4.1), the Non-RT RIC uses long-term historical data (such as the data of the
past year) to train the Al model to obtain an Al model suitable for the IOT service in
the cell. And the Non-RT RIC uses the trained AI model in combining with the service
period distribution characteristics obtained in step (3.1) and the actual measurement
data collected in step (2.1) in the last N (>=1) periods to predict the distribution of the
IOT service capacity over time under different RSRPs in the next period.

Step (4.2), the Non-RT RIC uses the Al interface to transfer the predicted dis-
tribution information of IOT service capacity over time under different RSRPs to Near-
RT RIC.

Step (5): the Non-RT RIC dynamically configures cell radio resources and
transmission parameters based on the distribution characteristics of IOT services in the
cell, which includes clustering IOT terminals in the same cell by using the capacity
weighted variance analysis method, which is realized particularly through estimating
and setting different RSRP thresholds. Further, for IOT users in the same cluster, the
fluctuation features of the coverage characteristics over time are estimated, and the
number of repetitions required for data transmission and the change of MCS are dy-
namically estimated based on the fluctuation features, so as to obtain the number of
repetitions of data transmission and the optimal configuration of MCS for the same
type of IOT users in different time periods. On the other hand, in order to ensure the
access performance of the same type of IOT users, it may estimate the capacity re-

quirement distribution of the same type of user IOT services in different time periods,
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and use the capacity performance reference under different RACH configurations
obtained in step (3.2) to estimate the best RACH resource and transmission parameter
configuration in different time periods (including the number of RACH subcarriers,
period, and the number of repetitions).

Step (6): the Near-RT RIC transmits configuration information about wireless
resources and transmission parameters to O-eNB or O-DU through the E2 interface,
and O-eNB or O-DU completes the update of resource configuration parameters.

Optionally, a principle flow of information processing, as shown in FIG. 23.

S701: the OAM receives data information transmitted by an external server.

Optionally, the data information may include the location information of the IOT
terminal, and feature information of the IOT service, such as the time and period when
the service occurring.

S702: the OAM receives measurement and configuration information from the E2
node through the Ol interface, which includes RSRP measurement value, data size in
the terminal buffer, RACH-related configuration and performance information, data
and control channel and other cell configuration information.

5703, the OAM extracts and transmits the data to Non-RT RIC. S704, Non-RT RIC
analyzes and obtains the coverage characteristics, period characteristics and capacity
performance of IOT services.

S705, the Non-RT RIC uses long-term historical measurement data to train AI/ML
models.

S706, the Non-RT RIC trains the AI/ML model and predicts the RSRP-level capacity
distribution.

S707, the Non-RT RIC transmits the analyzed service characteristics and per-
formance information to the near-RT RIC through the A1 interface.

S708, the Non-RT RIC transmits the predicted capacity distribution information to
the near-RT RIC through the Al interface.

5709, the Near-RT RIC receives the configuration information from the E2 node
through the E2 interface, which includes RACH-related configuration, cell con-
figuration information such as data and control channels, etc.

S710, the Near-RT RIC estimates and determines the service coverage level and
transmission and resource configuration parameters.

S711, the Near-RT RIC delivers the configuration information of the cell IOT service
through the E2 interface.

Alternative embodiment 6

FIG. 24-a and FIG. 24-b show a principle flow of information processing under the
O-RAN system and the corresponding modules and interfaces in the O-RAN system

framework.
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As shown in FIG. 24-a and FIG. 24-b: Step (1): the SMO module collects the
location information of the terminal and the feature information of the IOT service
from the application server, such as the periodic characteristic of the service. The
above information is used to realize the estimation and prediction of IOT coverage
characteristics and service characteristics in the cell.

The location of IoT users is mostly static (for example, meter reading service) or the
running trajectory is regular (for example, high-voltage power line inspection service).
Operators may obtain relevant information from vertical industries and store it in the
operation server in advance.

IOT services generally have periodic regularities. For example, the humidity
detection service detects and reports the humidity indicators of the surrounding en-
vironment every fixed time interval. Operators can also store the relevant requirement
information of vertical industries in the operation server in advance.

SMO may obtain the configuration information of terminals and services from
vertical industries (such as location and periodicity of service occurrence) stored in the
server in advance from the running server through the public interface.

Step (2.1), the Near-RT RIC receives information from O-eNB or O-DU through E2
interface, which includes measurements about RSRP and BSR reported by IOT
terminal, and base station measurement statistics and configuration information, which
includes the number of Msgl received in each CL, the number of Msg4 received in
each CL, the UE downlink BO size; the current cell configuration information may
include RACH configuration information (number of subcarrier resources for each CL,
the number of repetitions of the preamble code, period), the MCS value of the uplink
transmission of each CL, the number of repetitions of the uplink transmission of each
CL, the number of repetitions for transmission of the Ack/NACK for Msg4 of each
CL, the number of repetitions for transmission of Ack/NACK for the PDSCH of each
C, the MCS value of the downlink transmission of each CL, the number of repetitions
of the downlink transmission of each CL, the number of repetitions of the CSS
transmission of each CL, the number of repetitions of the USS transmission of each
CL, and the RSRP threshold corresponding to the CL in the cell.

Step (2.2), the Near-RT RIC forwards the information from O-eNB or O-DU and
configuration to SMO through O1 interface.

Step (3.1), the SMO transmits the received and configured information to Non-RT
RIC through the internal bus. The Non-RT RIC analyzes the measurement and sta-
tistical results, which involves using user BO and vertical industry preset period or
time settings to obtain the periodic characteristics of IOT services under the coverage
of respective RSRPs, involves using the number of Msgl and Msg4 received in each

CL and the corresponding RACH configuration information to analyze the capacity
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performance reference under different RACH configurations. This capacity reference
gives different RACH configurations (the number of repetitions, period, the number of
subcarriers), the access success rate or the access capacity value of the system under
any number of users with access requirements.

Step (3.2): the Non-RT RIC transfers the analyzed period characteristics of IOT
services under the coverage of each RSRP and the capacity performance reference
results under different RACH configurations to Near-RT RIC through the A1l interface.

Step (4.1): the Non-RT RIC uses long-term historical data (such as the data of the
past year) to train the Al model to obtain an Al model suitable for the IOT service in
the cell.

Step (4.2): the Non-RT RIC deploys the trained AI model suitable for the IOT
service to the Near-RT RIC through the O1 interface.

Step (4.3): the Near-RT RIC uses the AI/ML model to predict the service distribution
in the next time period, which involves using the trained AI model in combining with
the service period distribution characteristics obtained in step (3.2) and the actual mea-
surement data in the last N (>=1) periods to predict the distribution of the IOT service
capacity over time under different RSRPs in the next period.

Step (5): the Non-RT RIC dynamically configures cell radio resources and
transmission parameters based on the distribution characteristics of IOT services in the
cell, which includes clustering IOT terminals in the same cell by using the capacity
weighted variance analysis method, which is realized particularly through estimating
and setting different RSRP thresholds. Further, for IOT users in the same cluster, the
fluctuation features of the coverage characteristics over time are estimated, and the
number of repetitions required for data transmission and the change of MCS are dy-
namically estimated based on the fluctuation features, so as to obtain the number of
repetitions of data transmission and the optimal configuration of MCS for the same
type of IOT users in different time periods. On the other hand, in order to ensure the
access performance of the same type of IOT users, it may estimate the capacity re-
quirement distribution of the same type of user IOT services in different time periods,
and use the capacity performance reference under different RACH configurations
obtained in step (3.2) to estimate the best RACH resource and transmission parameter
configuration in different time periods (including the number of RACH subcarriers,
period, and the number of repetitions).

Step (6): the Near-RT RIC transmits configuration information about wireless
resources and transmission parameters to O-eNB or O-DU through the E2 interface,
and O-eNB or O-DU completes the update of resource configuration parameters.

Optionally, a principle flow of information processing, as shown in FIG. 25.

S801: The OAM receives data information transmitted by an external server.
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Optionally, the data information may include the location information of the IOT
terminal, and feature information of the IOT service, such as the time and period when
the service occurring.

5802, the near-RT RIC receives measurement and configuration information from
the E2 node through the E2 interface.

S803: the OAM receives the measurement information from the E2 node transmitted
by the near-RT RIC through the Ol interface.

S804, the OAM extracts and transmits the data to Non-RT RIC.

5805, the Non-RT RIC analyzes the coverage characteristics, period characteristics
and capacity performance of IOT services.

5806, the Non-RT RIC uses long-term historical measurement data to train AI/ML
models.

S807, the Non-RT RIC transmits AI/ML model to near-RT RIC through O1
interface.

S808, the Non-RT RIC transmits the service characteristic and performance in-
formation obtained by analysis through the Al interface.

S809, the Near-RT RIC trains AI/ML models and predicts RSRP-level capacity dis-
tribution.

S810, the Near-RT RIC estimates and determines the service coverage level and
transmission and resource configuration parameters.

S811, the Near-RT RIC delivers the configuration information of the cell IOT service
through the E2 interface.

It should be noted that the following messages need to be introduced in order to
implement the embodiments of the application described above:

Al interface, downlink direction: 1) If data analysis and prediction are implemented
in Non-RT RIC, and the final resource configuration parameters are estimated
(embodiment 1 and embodiment 2), then the optimized configuration parameter values
are transferred to the Near-RT RIC (embodiment 2). At this time, the configuration pa-
rameters that need to be provided by the Al interface may include the RSRP threshold
corresponding to each CL, and the RACH resource configuration under respective CLs
(the number of subcarriers, period And the number of repetitions), each CL downlink
data transmission parameter configuration (MCS, the number of repetitions of data
channel, the number of repetitions of control channel), each CL uplink data
transmission parameter configuration (MCS, the number of repetitions of data channel,
the number of repetitions of feedback information). 2) If AI/ML prediction is im-
plemented in Near-RT RIC (Embodiment 3 and Embodiment 5), the parameters that
need to be provided by the Al interface may include the periodic characteristics of IOT

services under the coverage of respective RSRPs and capacity performance reference
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results under different RACH configurations. 3) If AI/ML prediction is implemented in
None-RT RIC, but the estimation processing of the configuration is implemented in
Near-RT RIC (embodiment 4), the parameters provided by the Al interface may
include capacity performance reference results under different RACH configurations,
and information on the distribution of IOT service capacity over time under different
RSRPs predicted by Al

E2 interface, downlink direction: If the Near-RT RIC receives the configuration in-
formation from the A1 interface or performs data estimation processing in the Near-RT
RIC to obtain the final system configuration information, the downlink direction of the
E2 interface needs to be able to provide the following parameters, which include RSRP
threshold corresponding to each CL, RACH resource configuration (the number of
subcarriers, period and the number of repetitions) under respective CLs, and downlink
data transmission parameter configuration for each CL (MCS, the number of rep-
etitions of data channel, the number of repetitions of control channel), the uplink data
transmission parameter configuration of each CL (MCS, the number of repetitions of
data channel, the number of repetitions of the feedback information).

E2 interface, uplink direction: 1), if AI/ML prediction is implemented in Near-RT
RIC (Embodiment 3 and Embodiment 5), the parameters that need to be provided by
the E2 interface may include the measurements about RSRP and BSR reported by the
IOT terminal, and base station measurement statistics and configuration information,
which includes UE downlink BO size, current cell configuration information,
including: the MCS value of the uplink transmission of each CL, the number of rep-
etitions of the uplink transmission of each CL, the number of repetitions for
transmission of the Ack/NACK for Msg4 of each CL, the number of repetitions for
transmission of Ack/NACK for the PDSCH of each C, the MCS value of the downlink
transmission of each CL, the number of repetitions of the downlink transmission of
each CL, the number of repetitions of the CSS transmission of each CL, the number of
repetitions of the USS transmission of each CL, and the RSRP threshold corresponding
to the CL in the cell. 2) If AI/ML prediction is implemented in None-RT RIC, but the
configured estimation processing is implemented in Near-RT RIC (embodiment 4), the
parameters that need to be provided in the uplink direction of the E2 interface may
include: the MCS value of the uplink transmission of each CL, the number of rep-
etitions of the uplink transmission of each CL, the number of repetitions for
transmission of the Ack/NACK for Msg4 of each CL, the number of repetitions for
transmission of Ack/NACK for the PDSCH of each C, the MCS value of the downlink
transmission of each CL, the number of repetitions of the downlink transmission of
each CL, the number of repetitions of the CSS transmission of each CL, the number of

repetitions of the USS transmission of each CL, and the RSRP threshold corresponding
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[325] Ol interface, uplink direction: it needs to support the reporting of related mea-
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surement data, which includes measurements about RSRP and BSR reported by IOT
terminal, and base station measurement statistics and configuration information, which
involves the number of Msgl received in each CL, the number of Msg4 received in
each CL, the UE downlink BO size; the current cell configuration information may
include RACH configuration information (number of subcarrier resources for each CL,
the number of repetitions of the preamble code, period), the MCS value of the uplink
transmission of each CL, the number of repetitions of the uplink transmission of each
CL, the number of repetitions for transmission of the Ack/NACK for Msg4 of each
CL, the number of repetitions for transmission of Ack/NACK for the PDSCH of each
C, the MCS value of the downlink transmission of each CL, the number of repetitions
of the downlink transmission of each CL, the number of repetitions of the CSS
transmission of each CL, the number of repetitions of the USS transmission of each
CL, and the RSRP threshold corresponding to the CL in the cell.

Ol interface, downlink direction: the obtained resource and transmission parameter
configuration are transmitted to SMO through the internal bus interface Non-RT RIC.
The SMO transmits related parameter configurations to the O-eNB or O-DU through
uses the Ol interface. The parameters that need to be provided in the downlink
direction of the Ol interface may include the RSRP threshold corresponding to each
CL, the RACH resource configuration under respective CLs (the number of sub-
carriers, the period and the number of repetitions), and the downlink data transmission
parameter configuration of each CL (MCS, the number of repetitions of data channel,
the number of repetitions of control channel), each CL uplink data transmission
parameter configuration (MCS, the number of repetitions of data channel, the number
of repetitions of feedback information).

Optionally, in order to support the embodiments of this disclosure, the following IE
is added to the interface:

1. IOT_RACH_Configuations, which is defined as in Table (1):
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message unit/ optional/ |range message semantic de-
group name required unit/ scription
parameter
>RACH con- required |SEQUENCE (SIZE 36.331 RACH con-
figuration (1..M) OF 6.7, 6.3 figuration
parameter list 10T PRACH_Paramet parameter list
ers
>RSRP optional |SEQUENCE 36.331 RSRP thresholds
threshold (SIZE(1..M-1)) of 6.7, 6.3 for respective
RSRP-Range coverage level
>PRACH con- |required 36.331
figuration 6.7, 6.3
>>PRACH required |ENUM{40, 80, 160, 36.331 PRACH resource
period 240, 320, 640, 1280, |6.7, 6.3 period
2560}
>>the number of |required |ENUM({1, 2,4, 8, 16, |36.331 the number of
repetitions for 32, 64, 128} 6.7, 6.3 repetitions taken
transmission of per preamble
preamble
>>PRACH the [required |ENUM{12, 24, 36, 36.331 frequency
number of sub- 48} 6.7, 6.3 domain resource
carriers available to
PRACH
[330] This structure is configured for reporting and distributing, which involves interfaces
Ol1, E2, and Al.
[331] 2. 10T_DL_ Configuations, which is defined as in Table (2):
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[332] [Table 2]
message unit/ |optional/ |range message semantic de-
group name  |required unit/ scription
parameter
>[oT required [SEQUENCE (SIZE [36.331 downlink con-
downlink con- (1.M) OF 6.7, 6.3 figuration
figuration IOT DL Parameters parameter list
>loT required 36.331 downlink con-
downlink con- 6.7, 6.3 figuration pa-
figuration rameters for re-
parameter spective coverage
level
>downlink optional |INTEGER(O ...13) 36.331 downlink PDSCH
MCS 6.7, 6.3 MCS
>> the number |optional |[ENUM({1, 2, 4, 8, 16, (36.331 the number of
of repetitions 32, 64, 128, 192, 256, |6.7, 6.3 repetitions  of
of downlink 384, 512, 768, 1024, PDSCH
1536, 2048}

>>the number |required |[ENUM{I, 2, 4, 8, 16, [36.331 the number of
of repetitions 32, 64, 128, 256, 512, |6.7, 6.3 repetitions  of
of PDCCH for 1024, 2048} PDCCH for
msg?2 msg2
>> the number |optional |[ENUM({1, 2, 4, 8, 16, (36.331 the number of
of repetitions 32, 64, 128, 256, 512, |6.7, 6.3 repetitions  of
of PDCCH for 1024, 2048} PDCCH for USS
USS

[333]

[334]

40

This structure is configured for reporting and distributing, which involves interfaces

Ol, E2, and Al.

3. I0T_UL_ Configuations, which is defined as in Table (3):
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[335] [Table 3]
message unit/ |optional/ |range message semantic  de-
group name  |required unit/ scription
parameter
>IoT uplink  |required |SEQUENCE (SIZE (1..M)[36.331 uplink con-
configuration OF IOT UL _Parameters 6.7, 6.3 figuration
parameter list
>IoT uplink  |optional 36.331 uplink con-
configuration 6.7, 6.3 figuration pa-
parameter rameters for re-
spective
coverage level
>uplink MCS |optional  |[INTEGER(O0..13) 36.331 uplink PDSCH
6.7, 6.3 MCS
>> the number |optional [ENUM{1, 2, 4, 8§, 16, 32, (36.331 the number of
of repetitions 64, 128} 6.7, 6.3 repetitions of
of uplink uplink PUSCH
>>the number |required |[ENUM{I, 2, 4, 8§, 16, 32, (36.331 the number of
of repetitions 64, 128} 6.7, 6.3 repetitions of
of ACK/ PDCCH for
NACK for msg?2
msg?2
>> the number |optional [ENUM{1, 2, 4, 8§, 16, 32, (36.331 the number of
of repetitions 64, 128} 6.7, 6.3 repetitions of
of ACK/ msg 4 UCI
NACK
>> the number |optional [ENUM{1, 2, 4, 8§, 16, 32, (36.331 the number of
of repetitions 64, 128} 6.3 repetitions of
of PUCCH PUCCH

[336]

[337]

The technical solutions provided by the embodiments of this disclosure have at least
the following beneficial effects: by invoking Non-RT RIC or Near-RT RIC to predict

the service distribution related information of IOT terminals, it may achieve the

dynamic configuration of different coverage levels (CL) in the cell, save energy con-

sumption, and improve system capacity and performance at the same time.

Based on the same inventive concept as the foregoing embodiments, an embodiment
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of the present disclosure also provides an information processing apparatus, which is
used in a first network device. The schematic structural diagram of the apparatus is
shown in FIG. 26. The information processing apparatus 30 includes a first processing
module 301, a second processing module 302, and a third processing module 303.

The first processing module 301 is configured to receive information related to the
second network device. The second processing module 302 is configured to determine
the first resource configuration corresponding to the coverage classification related to
the second network device based on the information. The third processing module 303
is configured to transmit the first resource configuration to the second network device.

Optionally, the second processing module 302 is specifically configured to determine
a service distribution related information of a user equipment (UE) respectively corre-
sponding to coverage characteristic during a first period based on the information,
wherein the UE is included in the second network device; based on the service dis-
tribution related information of the UE during the first period, predict or calculate the
service distribution related information of the UE during a second period after the first
period to determine the service distribution related information of the UE during the
second period; determine the first resource configuration corresponding to the
coverage classification related to the second network device based on the service dis-
tribution related information of the UE during the second period; the coverage classi-
fication includes at least one of a coverage level and a coverage domain class.

Optionally, the first processing module 301 is further configured to receive service
information transmitted by an external server, wherein the service information includes
location information of the UE and feature information of the UE, the location in-
formation includes at least one of location parameters of the UE provided by a po-
sitioning server and flight trajectory parameters provided by the positioning server, the
feature information includes at least one of service period and periodic reporting time.

The second processing module 302 is specifically configured to determine the service
distribution related information of the UE respectively corresponding to the coverage
characteristic during the first period based on the information and the service in-
formation.

Optionally, the information includes at least one of measurement information of the
second network device and configuration information of the second network device;
the measurement information includes at least one of signal strength data, service data,
and performance data; the configuration information includes at least one of coverage
classification threshold configuration used for dividing coverage classification, and
resource configuration parameters corresponding to the coverage classification, the
coverage classification threshold configuration is a coverage characteristic index value

that is used to divide the coverage area into different coverage classifications.
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Optionally, the second processing module 302 is specifically configured to
determine, based on the service data and the service information, the distribution in-
formation of the UE that has a service to be transmitted and need to access the second
network device during the first period; and determine, based on the performance data
and the configuration information, an access capacity of the random access channel
(RACH) corresponding to different configuration information, and the service dis-
tribution related information includes the distribution information and the access
capacity of the RACH corresponding to the different configuration information.

Optionally, the second processing module 302 is specifically configured to input the
service distribution related information of the UE during N service periods into a
preset prediction model; predict the service distribution related information of the UE
during the second period after the first period through the prediction model; and obtain
capacity distribution of the service over time corresponding to the coverage feature
within a first service period (i.e., the N+1 service period) after the N service periods,
wherein the first period includes N service periods, the second time period includes the
first service period, and the service distribution related information of the UE during
the first period is used to characterize the capacity distribution of the service over time
corresponding to the coverage feature within the N service periods, and the service dis-
tribution related information of the UE during the second period is used to characterize
the capacity distribution of the service over time corresponding to the coverage feature
within the first service period, the N is a positive integer.

Optionally, the second processing module 302 is specifically configured to determine
the coverage classification thresholds respectively to the coverage classification based
on the service distribution related information of the UE during the second period; and
determine the first resource configuration corresponding to the coverage classification
related to the second network device based on the service distribution related in-
formation of the UE during the second period and the coverage classification threshold
respectively corresponding to the coverage classifications.

Optionally, the second processing module 302 is specifically configured to
determine, based on the coverage classification threshold respectively corresponding to
the coverage classifications, the number of repetitions for transmission of resources of
the UEs respectively corresponding to the coverage classifications, the modulation and
coding scheme (MCS) configuration of the resource, the resource includes at least one
of a physical downlink control channel (PDCCH), a physical downlink shared channel
(PDSCH), a physical uplink shared channel (PUSCH), and uplink control information
(UCI); based on the service distribution related information of the UE during the
second period and the coverage classification threshold respectively corresponding to

the coverage classifications, determine the number of the coverage classifications and
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the number of the UEs respectively corresponding to the coverage classifications; and
based on the number of the UEs respectively corresponding to the coverage classi-
fications and the access capacity of the RACH corresponding to the configuration in-
formation of the second network device, determine a second resource configuration of
the RACH respectively corresponding to the coverage classifications, wherein the first
resource configuration corresponding to the coverage classification includes the
coverage classification threshold of the UE respectively corresponding to the coverage
classification, the number of repetitions for transmission of the resource, the MCS con-
figuration of the resource, and the second resource configuration of the RACH re-
spectively corresponding to the coverage classifications, and wherein the second
resource configuration of the RACH includes at least one of the number of repetitions
for transmission of a random access preamble, the number of RACH subcarriers, and
the RACH period.

Optionally, when the number of the coverage classifications and the coverage classi-
fication threshold respectively corresponding to the coverage classification change,
adjusting the number of repetitions for transmission of the resource of the UE corre-
sponding to the coverage classification and the modulation and coding scheme (MCS)
configuration of the resource; or after determining the number of the coverage classi-
fications and the coverage classification threshold respectively corresponding to the
coverage classification, adjusting the number of repetitions for transmission of the
resource of the UE corresponding to the coverage classification and the modulation
and coding scheme (MCS) configuration of the resource.

Optionally, the adjusting the number of repetitions for transmission of the resource of
the UE corresponding to the coverage classification, includes at least one of the
following: adjusting the number of repetitions for transmission of the PDCCH, which
includes adjusting the number of repetitions for transmission of at least one of message
msg2, message msg3, and message msg4 in the common search space, and the number
of repetitions for transmission of the dedicated search space; adjusting the number of
repetitions for transmission of the PDSCH, which includes adjusting at least one of: the
number of repetitions for transmission of the PDSCH carrying the message msg2; the
number of repetitions for transmission of the PDSCH carrying the message msg4; and
the number of repetitions for transmission of the PDSCH carrying downlink signaling
and data in the connected state; adjusting the number of repetitions for transmission of
the PUSCH, which includes adjusting at least one of: the number of repetitions for
transmission of the PUSCH carrying the message msg3; and the number of repetitions
for transmission of the PUSCH carrying uplink signaling and data in the connected
state; and adjusting the number of repetitions for transmission of the uplink control in-

formation (UCI), which comprising adjusting at least one of: the number of repetitions



45

WO 2022/015077 PCT/KR2021/009111

[349]

[350]

[351]

[352]

[353]

[354]

for transmission of the PUSCH carrying downlink transmission ACK and/or NACK;
and the number of repetitions for transmission of the PUCCH carrying downlink
transmission ACK and/or NACK.

Optionally, the adjusting the MCS configuration of the resource of the UE corre-
sponding to the coverage classification, includes at least one of the following:
adjusting the MCS configuration of the PDSCH, which includes adjusting at least one
of: the MCS configuration of the PDSCH carrying the message msg2; the MCS con-
figuration of the PDSCH carrying the message msg4; and the MCS configuration of
the PDSCH carrying the downlink signaling and data in the connected state; and
adjusting the MCS configuration of the PUSCH, which includes adjusting at least one
of: the MCS configuration of the PUSCH carrying the message msg3; and the MCS
configuration of the PDSCH carrying the uplink signaling and data in the connected
state.

Optionally, the first processing module 301 is specifically configured to receive in-
formation transmitted by the second network device, which includes at least one of the
following: receiving the information related to the second network device transmitted
by a service management and orchestration (SMO); receiving the information related
to the second network device transmitted by the near-real-time RAN intelligent
controller (Near-RT RIC), wherein the information related to the second network
device is obtained by the Near-RT RIC from the second network device.

Optionally, the third processing module 303 is specifically configured to transmit the
first resource configuration to the second network device, which includes one of the
following: transmitting the first resource configuration to the second network device;
transmitting the first resource configuration to the Near-RT RIC, wherein the first
resource configuration is transmitted to the second network device by the Near-RT
RIC; or transmitting the first resource configuration to the second network device
through the Near-RT RIC.

Optionally, the first network device is a non-real-time RAN intelligent controller
(Non-RT RIC) or a near-real-time RAN intelligent controller (Near-RT RIC).

The technical solutions provided by the embodiments of this disclosure have at least
the following beneficial effects: through predicting or calculating the service dis-
tribution related information of the user equipment during the second period after the
first period , it may realize dynamic configurations of different coverage classifications
in the cell, save energy consumption, and improve system capacity and performance at
the same time.

Based on the same inventive concept, an embodiment of the present disclosure also
provides an electronic device. The structural diagram of the electronic device is shown

in FIG. 27. The electronic device 6000 includes at least one processor 6001, a memory
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6002, and a bus 6003. The at least one processor 6001 is electrically connected to the
memory 6002; the memory 6002 is configured to store at least one computer-ex-
ecutable instruction, and the processor 6001 is configured to execute the at least one
computer-executable instruction, so as to execute the steps of any information
processing method provided by the embodiment or any optional implementation of the
present disclosure.

Further, the processor 6001 may be field-programmable gate array (FPGA) or other
devices with logic processing capabilities, such as microcontroller unit (MCU), central
processing unit (CPU).

The application of the embodiments of this disclosure has at least the following
beneficial effects: achieving the dynamic configuration of different coverage levels,
saving energy consumption, and improving system capacity and performance at the
same time.

Based on the same inventive concept, an embodiment of the present disclosure also
provides another computer-readable storage medium storing a computer program. The
computer program is used to, when executed by a processor, implement the steps of
any information processing method provided by any one of embodiments or any one of
implementations of the present disclosure.

The computer-readable storage medium provided by the embodiments of this
disclosure includes, but is not limited to, any type of disk (including floppy disk, hard
disk, optical disk, CD-ROM, and magneto-optical disk), ROM (Read-Only Memory),
RAM (Random Access Memory, EPROM (Erasable Programmable Read-Only
Memory), EEPROM (Electrically Erasable Programmable Read-Only Memory), flash
memory, magnetic Card or light card. That is, a readable storage medium includes any
medium that stores or transmits information in a readable form by a device (for
example, a computer).

The application of the embodiments of this disclosure has at least the following
beneficial effects: achieving the dynamic configuration of different coverage levels,
saving energy consumption, and improving system capacity and performance at the
same time.

Those skilled in the art can understand that computer program instructions can be
used to implement each block in these structural diagrams and/or block diagrams and/
or flow diagrams and combinations of blocks in these structural diagrams and/or block
diagrams and/or flow diagrams. Those skilled in the art can understand that these
computer program instructions can be provided to processors of general-purpose
computers, professional computers, or other programmable data processing methods
for implementation, so that the computer or other programmable data processing

method processors can execute this structure diagram and/or block diagram and/or
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flow diagram disclosed in the application or the schemes specified in multiple boxes.

Those skilled in the art can understand that the various operations, methods, and
steps, measures, and solutions in the process that have been discussed in this disclosure
can be alternated, changed, combined, or deleted. Further, various operations, methods,
and other steps, measures, and solutions in the process that have been discussed in this
disclosure can also be alternated, changed, rearranged, decomposed, combined, or
deleted. Further, the steps, measures, and solutions in the various operations, methods,
and procedures disclosed in the present disclosure in the prior art can also be al-
ternated, changed, rearranged, decomposed, combined or deleted.

The above are only part of the implementation of this disclosure. It should be pointed
out that for those of ordinary skill in the art, without departing from the principles of
this disclosure, several improvements and modifications can be made, and these im-
provements and modifications also should be regarded as the scope of protection of

this disclosure.
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Claims

An information processing method used in a first network device,
comprising:

receiving information related to a second network device;

determining a first resource configuration corresponding to a coverage
classification related to the second network device based on the in-
formation; and

transmitting the first resource configuration to the second network
device.

The method of claim 1, wherein the determining the first resource con-
figuration corresponding to the coverage classification related to the
second network device based on the information comprises:
determining a service distribution related information of a user
equipment (UE) respectively corresponding to each coverage charac-
teristic during a first period based on the information, wherein the UE
is included in the second network device;

based on the service distribution related information of the UE during
the first period, predicting or calculating the service distribution related
information of the UE during a second period after the first period to
determine the service distribution related information of the UE during
the second period;

determining the first resource configuration corresponding to the
coverage classification related to the second network device based on
the service distribution related information of the UE during the second
period.

The method of claim 2, wherein, before determining the service dis-
tribution related information of the UE respectively corresponding to
the coverage characteristic during the first period based on the in-
formation, further comprising:

receiving service information transmitted by an external server,
wherein the service information includes location information of the
UE and feature information of the UE, the location information
includes at least one of location parameters of the UE provided by a po-
sitioning server and flight trajectory parameters provided by the po-
sitioning server, the feature information includes at least one of service
period and periodic reporting time;

the determining the service distribution related information of the UE
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corresponding to the coverage characteristic during the first period
based on the information, comprises:

determining the service distribution related information of the UE re-
spectively corresponding to the coverage characteristic during the first
period based on the information and the service information.

The method of claim 3, wherein the information includes at least one of
measurement information of the second network device and con-
figuration information of the second network device; the measurement
information includes at least one of signal strength data, service data,
and performance data; the configuration information includes at least
one of coverage classification threshold configuration used for dividing
coverage classification, and resource configuration parameters corre-
sponding to the coverage classification, the coverage classification
threshold configuration is a coverage characteristic index value that is
used to divide the coverage area into different coverage classifications.
The method of claim 4, wherein the determining the service distribution
related information of the UE respectively corresponding to the
coverage characteristic during the first period based on the information,
comprises:

based on the service data and the service information, determining the
distribution information of the UE that has a service to be transmitted
and need to access the second network device during the first period;
and

based on the performance data and the configuration information, de-
termining an access capacity of the random access channel (RACH)
corresponding to different configuration information, and the service
distribution related information includes the distribution information
and the access capacity of the RACH corresponding to the different
configuration information.

The method of claim 2, wherein, based on the service distribution
related information of the UE during the first period, predicting or cal-
culating the service distribution related information of the UE during
the second period after the first period to determine the service dis-
tribution related information of the UE during the second period,
comprises:

inputting the service distribution related information of the UE during
N service periods into a preset prediction model;

predicting the service distribution related information of the UE during



WO 2022/015077

[Claim 7]

[Claim 8]

50
PCT/KR2021/009111

the second period after the first period through the prediction model;
and

obtaining capacity distribution of the service over time corresponding
to the coverage characteristic within a first service period after the N
service periods,

wherein the first period includes N service periods, the second time
period includes the first service period, and the service distribution
related information of the UE during the first period is used to char-
acterize the capacity distribution of the service over time corresponding
to the coverage characteristic within the N service periods, and the
service distribution related information of the UE during the second
period is used to characterize the capacity distribution of the service
over time corresponding to the coverage characteristic within the first
service period, the N is a positive integer.

The method of claim 2, wherein the determining the first resource con-
figuration corresponding to the coverage classification related to the
second network device based on the service distribution related in-
formation of the UE during the second period, comprises:

determining the coverage classification thresholds respectively to the
coverage classification based on the service distribution related in-
formation of the UE during the second period; and

determining the first resource configuration corresponding to the
coverage classification related to the second network device based on
the service distribution related information of the UE during the second
period and the coverage classification threshold respectively corre-
sponding to the coverage classifications.

The method of claim 7, wherein the determining the first resource con-
figuration corresponding to the coverage classification related to the
second network device based on the service distribution related in-
formation of the UE during the second period and the coverage classi-
fication threshold respectively corresponding to the coverage classi-
fications, comprises:

based on the coverage classification threshold respectively corre-
sponding to the coverage classifications, determining the number of
repetitions for transmission of resources of the UEs respectively corre-
sponding to the coverage classifications, the modulation and coding
scheme (MCS) configuration of the resource, the resource includes at

least one of a physical downlink control channel (PDCCH), a physical
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downlink shared channel (PDSCH), a physical uplink shared channel
(PUSCH), and uplink control information (UCI);

based on the service distribution related information of the UE during
the second period and the coverage classification threshold respectively
corresponding to the coverage classifications, determining the number
of the coverage classifications and the number of the UEs respectively
corresponding to the coverage classifications; and

based on the number of the UEs respectively corresponding to the
coverage classifications and the access capacity of the RACH corre-
sponding to the configuration information of the second network
device, determining a second resource configuration of the RACH re-
spectively corresponding to the coverage classifications,

wherein the first resource configuration corresponding to the coverage
classification includes the coverage classification threshold of the UE
respectively corresponding to the coverage classification, the number of
repetitions for transmission of the resource, the MCS configuration of
the resource, and the second resource configuration of the RACH re-
spectively corresponding to the coverage classifications, and

wherein the second resource configuration of the RACH includes at
least one of the number of repetitions for transmission of a random
access preamble, the number of RACH subcarriers, and the RACH
period.

The method of claim 8, further comprising:

when the number of the coverage classifications and the coverage clas-
sification threshold respectively corresponding to the coverage classi-
fication change, adjusting the number of repetitions for transmission of
the resource of the UE corresponding to the coverage classification and
the modulation and coding scheme (MCS) configuration of the
resource; or

after determining the number of the coverage classifications and the
coverage classification threshold respectively corresponding to the
coverage classification, adjusting the number of repetitions for
transmission of the resource of the UE corresponding to the coverage
classification and the modulation and coding scheme (MCS) con-
figuration of the resource.

The method of claim 9, wherein the adjusting the number of repetitions
for transmission of the resource of the UE corresponding to the

coverage classification, comprises at least one of the following:
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adjusting the number of repetitions for transmission of the PDCCH,
which comprises adjusting the number of repetitions for transmission of
at least one of message msg2, message msg3, and message msgé4 in the
common search space, and the number of repetitions for transmission
of the dedicated search space;

adjusting the number of repetitions for transmission of the PDSCH,
which comprises adjusting at least one of: the number of repetitions for
transmission of the PDSCH carrying the message msg2; the number of
repetitions for transmission of the PDSCH carrying the message msgé4;
and the number of repetitions for transmission of the PDSCH carrying
downlink signaling and data in the connected state;

adjusting the number of repetitions for transmission of the PUSCH,
which comprises adjusting at least one of: the number of repetitions for
transmission of the PUSCH carrying the message msg3; and the
number of repetitions for transmission of the PUSCH carrying uplink
signaling and data in the connected state; and

adjusting the number of repetitions for transmission of the uplink
control information (UCI), which comprising adjusting at least one of:
the number of repetitions for transmission of the PUSCH carrying
downlink transmission ACK and/or NACK; and the number of rep-
etitions for transmission of the PUCCH carrying downlink transmission
ACK and/or NACK.

The method of claim 9, wherein the adjusting the MCS configuration of
the resource of the UE corresponding to the coverage classification,
comprises at least one of the following:

adjusting the MCS configuration of the PDSCH, which comprises
adjusting at least one of: the MCS configuration of the PDSCH
carrying the message msg2; the MCS configuration of the PDSCH
carrying the message msgé4; and the MCS configuration of the PDSCH
carrying the downlink signaling and data in the connected state; and
adjusting the MCS configuration of the PUSCH, which comprises
adjusting at least one of: the MCS configuration of the PUSCH
carrying the message msg3; and the MCS configuration of the PDSCH
carrying the uplink signaling and data in the connected state.

The method of claim 1, wherein the receiving information related to the
second network device comprises at least one of the following:
receiving the information related to the second network device

transmitted by a service management and orchestration (SMO);
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receiving the information related to the second network device
transmitted by the near-real-time RAN intelligent controller (Near-RT
RIC), wherein the information related to the second network device is
obtained by the Near-RT RIC from the second network device.

The method of claim 1, wherein the transmitting the first resource con-
figuration to the second network device comprises one of the
following:

transmitting the first resource configuration to the second network
device;

transmitting the first resource configuration to the Near-RT RIC,
wherein the first resource configuration is transmitted to the second
network device by the Near-RT RIC; or

transmitting the first resource configuration to the second network
device through the Near-RT RIC.

The method of any one of claims 1-13, wherein the first network device
is a non-real-time RAN intelligent controller (Non-RT RIC) or a near-
real-time RAN intelligent controller (Near-RT RIC).

An electronic device, comprising:

a processor; and

a memory configured to store instructions that, when executed by the

processor to perform the method of any one of claims 1-14.
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[Fig. 16b]

(1) obtain information from external server: location
information of loT terminal and the feature information of 10T
service, such as period

Y

(2) SMO obtains information of E2 node and current
configuration information of cell through the 01 interface

Y

(3] non-Near RIC obtains information through internal bus,
analyzes the data to obtain the RACH capacity performance
reference and the 10T service distribution information of each
RSR

(4] non-AT RIC uses Al/ML to predict IoT service

(5] non-RT RIC determines the coverage level threshold and
resource configuration parameters of each coverage level

(6] non-RT RIC distributes configuration to E2 node through
01, the E2 node performs the configuration
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[Fig. 18b]

(1) obtain information from external server: location
information of loT terminal and the feature information of 10T
service, such as period

Y

(2) SMO obtains information of E2 node and current
configuration information of cell through the 01 interface

Y

(3] non-Near RIC obtains information through internal bus,
analyzes the data to obtain the RACH capacity performance
reference and the 10T service distribution information of each
RSR

(4) non-RT RIC uses Al/ML to predict IoT service

(5) non-RT RIC determines the coverage level threshold and
resource configuration parameters of each coverage level

Y

(6] non-RT RIC distributes configuration to near-RT RIC
through A1, the near-RT RIC distributes it to E2 node through
E2 interface, E2 node performs the configuration
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[Fig. 20b]
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(4.1) non-RT RIC makes train to obtain Al model
(4.2) non-RT RIC deploys Al model to near-RT RIC through 01
(4.3) near-RT RIC uses Al/ML to predict loT service
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(6] near-RT RIC determines the coverage level threshold and
resource configuration parameters of each coverage level
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(6) near-RT RIC distributes to E2 node through E2 interface,
E2 node performs the configuration
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[Fig. 22b]
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(2.1) SMO obtains information of E2 node and current configuration
information of cell through the 01 interface
(2.2) Near-RT RIC obtains information of E2 node and current
configuration information of cell through the E2 interface

Y

(3.1) non-Near RIC obtains information through internal bus,
analyzes the information to obtain the RACH capacity performance
reference and the 10T service distribution information
(3.2) non-AT RIC distributes the RACH capacity performance
reference and the I0T service distribution information of each RSR to
near-RT RIC

Y

(4.1) non-RT RIC makes train to obtain Al model
(4.2) non-RT RIC transfers 10T service distribution to near-AT RIC
through A1 interface
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(5) near-RT RIC determines the coverage level threshold and
resource configuration parameters of each coverage level

Y

(6] near-RT RIC distributes to E2 node through E2 interface,
E2 node performs the configuration
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[Fig. 24a]
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[Fig. 24b]
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