wO 2024/168517 A1 |0 00000 KOO0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property '

Organization
=

International Bureau

(43) International Publication Date
22 August 2024 (22.08.2024)

(10) International Publication Number

WO 2024/168517 Al

WIPO I PCT

(51) International Patent Classification:
H04B 7/06 (2006.01)

(21) International Application Number:
PCT/CN2023/075909

(22) International Filing Date:
14 February 2023 (14.02.2023)
(25) Filing Language: English
(26) Publication Language: English
(71) Applicant: NEC CORPORATION [JP/JP]; 7-1, Shiba 5-
chome, Minato-ku, Tokyo 108-8001 (JP).

(71) Applicant (for SC only): WANG, Gang [CN/CN]; 6F,
Building D2,Liangmaqiao Diplomatic Office Building,
No.19 Dongfangdonglu, Chaoyang District, Beijing 100600
(CN).

(72) Inventors: HE, Zhen, 6F, Building D2, Liangmagiao
Diplomatic Office Building, No. 19 Dongfangdonglu,
Chaoyang District, Beijing 100600 (CN). GUAN, Peng; 6F,
Building D2, Liangmagiao Diplomatic Office Building, No.
19 Dongfangdonglu, Chaoyang District, Beijing 100600
(CN). SHI, Rao; 6F, Building D2, Liangmagiao Diplomatic
Office Building, No. 19 Dongfangdonglu, Chaoyang Dis-
trict, Beijing 100600 (CN). WANG, Gang; 6F, Building
D2, Liangmagqiao Diplomatic Office Building, No.19 Dong-
fangdonglu, Chaoyang District, Beijing 100600 (CN).

(74) Agent: SHIHUI PARTNERS; 42/F, Tower C, Beijing
Yintai Centre, No.2 Jianguomenwai Avenue, Chaoyang
District, Beijing 100022 (CN).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ,DE, DJ, DK, DM,

(54) Title: METHODS, DEVICES AND MEDIUM FOR COMMUNICATION

200
110 ™ 120
TERMINAL NETWORK
DEVICE DEVICE
TRANSMIT A CONFIGURATION
- 2005
N :ZZI:::'_?@O:ZZZ::::
| 13\ PERFORM AMEASUREMENT ON
5" THEREFERENCE SIGNALS
S) DETERMINEA FIRST SET OF
L= PARAMETERS

E DETERMINE A SECOND SET OF
PARAMETERS

o
rd

% DETERMINE FIRST INFORMATION
re

| 5)DETERMINE SECOND INFORMATION
o
ja”

TRANSMIT THE SECOND INFORMATION
2075

F1G.2

(57) Abstract: Embodiments of the present disclosure provide a solution on reporting model performances. A terminal device deter-
mines a first set of parameters based on a first measurement on a first set of reference signals and a second set of parameters based on a
second measurement on a second set of reference signals and a data processing model. The terminal device determines first information
based on a comparison between the first and second sets of parameters. The terminal device determines second information based on
the first information and predetermined condition information and transmits the second information to the network device. The second
information indicates at least one of: status information related to a performance metric, a number related to the performance metric,
or a percentage related to the performance metric. In this way, the terminal device knows how to report the performance metric of
the AI/ML model.

[Continued on next page]



WO 2024/168517 A | [N} 00 00000 00 00 OO0

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE,
KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU,
LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
RU, RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ,
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA,
ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,
GH, GM, KE,LR,LS, MW, MZ NA,RW, SC, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



10

15

20

25

30

WO 2024/168517 PCT/CN2023/075909

METHODS, DEVICES AND MEDIUM FOR COMMUNICATION

FIELDS

[0001] Example embodiments of the present disclosure generally relate to the field of
communication techniques and in particular, to methods, devices, and medium for

reporting model performance.

BACKGROUND

[0002] Several technologies have been proposed to improve communication
performances.  For example, communication devices may employ an artificial
intelligent/machine learning (AI/ML) model to improve communication qualities. The
AI/ML model can be applied to different scenarios to achieve better performances. Thus,

solutions on sufficiently reporting AI/ML performance are needed.
SUMMARY

[0003] In general, embodiments of the present disclosure provide methods, devices and

computer storage medium for reporting model performance.

[0004] In a first aspect, there is provided a terminal device. The terminal device
comprises a processor, configured to cause the terminal device to: determine, based on a
first measurement on a first set of reference signals, a first set of parameters; determine,
based on a data processing model and a second measurement on a second set of reference
signals, a second set of parameters; determine first information based on a comparison
between the first set of parameters and the second set of parameters; determine second
information based on predetermined condition information and the first information,
wherein the second information indicates at least one of: status information related to a
performance metric, a number related to the performance metric, a percentage related to
the performance metric, or the first information; and transmit the second information to

the network device.

[0005] In a second aspect, there is provided a network device. The network device
comprises a processor, configured to cause the network device to: receive, from a terminal
device, second information indicating indicates at least one of: status information related

to a performance metric, a number related to the performance metric, a percentage related
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to the performance metric, or the first information, wherein the second information is
determined based on predetermined condition information and first information, wherein
the first information is determined based on a comparison between a first set of parameters
and a second set of parameters, and wherein the first set of parameters is determined based
on a first measurement on a first set of reference signals, and the second set of parameters

is determined based on and a second measurement on a second set of reference signals.

[0006] In a third aspect, there is provided a method for communication. The method
comprises determining, based on a first measurement on a first set of reference signals, a
first set of parameters; determining, based on a data processing model and a second
measurement on a second set of reference signals, a second set of parameters; determining
first information based on a comparison between the first set of parameters and the second
set of parameters; determining second information based on predetermined condition
information and the first information, wherein the second information indicates at least
one of: status information related to a performance metric, a number related to the
performance metric, a percentage related to the performance metric, or the first

information; and transmitting the second information to the network device.

[0007] In a fourth aspect, there is provided a method for communication. The method
comprises receiving, from a terminal device, second information indicating indicates at
least one of: status information related to a performance metric, a number related to the
performance metric, a percentage related to the performance metric, or the first
information, wherein the second information is determined based on predetermined
condition information and first information, wherein the first information is determined
based on a comparison between a first set of parameters and a second set of parameters,
and wherein the first set of parameters is determined based on a first measurement on a
first set of reference signals, and the second set of parameters is determined based on and

a second measurement on a second set of reference signals.

[0008] In a fifth aspect, there is provided a computer readable medium having
instructions stored thereon, the instructions, when executed on at least one processor,
causing the at least one processor to carry out the method according to the third, or fourth

aspect.

[0009]  Other features of the present disclosure will become easily comprehensible through

the following description.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Through the more detailed description of some example embodiments of the
present disclosure in the accompanying drawings, the above and other objects, features

and advantages of the present disclosure will become more apparent, wherein:

[0011] FIG. 1 illustrates an example communication environment in which example

embodiments of the present disclosure can be implemented;

[0012] FIG. 2 illustrates a signaling flow of reporting angle information in accordance

with some embodiments of the present disclosure;

[0013] FIG. 3 illustrates a flowchart of a method implemented at a terminal device

according to some example embodiments of the present disclosure;

[0014] FIG. 4 illustrates a flowchart of a method implemented at a network device

according to some example embodiments of the present disclosure; and

[0015] FIG. 5 illustrates a simplified block diagram of an apparatus that is suitable for

implementing example embodiments of the present disclosure.

[0016] Throughout the drawings, the same or similar reference numerals represent the

same or similar element.
DETAILED DESCRIPTION

[0017] Principle of the present disclosure will now be described with reference to some
example embodiments. It is to be understood that these embodiments are described only
for the purpose of illustration and help those skilled in the art to understand and implement
the present disclosure, without suggesting any limitation as to the scope of the disclosure.
Embodiments described herein can be implemented in various manners other than the ones

described below.

[0018] In the following description and claims, unless defined otherwise, all technical
and scientific terms used herein have the same meaning as commonly understood by one

of ordinary skills in the art to which this disclosure belongs.

[0019] As used herein, the term ‘terminal device’ refers to any device having wireless
or wired communication capabilities. Examples of the terminal device include, but not
limited to, user equipment (UE), personal computers, desktops, mobile phones, cellular

phones, smart phones, personal digital assistants (PDAs), portable computers, tablets,
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wearable devices, internet of things (IoT) devices, Ultra-reliable and Low Latency
Communications (URLLC) devices, Internet of Everything (IoE) devices, machine type
communication (MTC) devices, devices on vehicle for V2X communication where X
means pedestrian, vehicle, or infrastructure/network, devices for Integrated Access and
Backhaul (IAB), Space borne vehicles or Air borne vehicles in Non-terrestrial networks
(NTN) including Satellites and High Altitude Platforms (HAPs) encompassing Unmanned
Aircraft Systems (UAS), eXtended Reality (XR) devices including different types of
realities such as Augmented Reality (AR), Mixed Reality (MR) and Virtual Reality (VR),
the unmanned aerial vehicle (UAV) commonly known as a drone which is an aircraft
without any human pilot, devices on high speed train (HST), or image capture devices
such as digital cameras, sensors, gaming devices, music storage and playback appliances,
or Internet appliances enabling wireless or wired Internet access and browsing and the
like. The ‘terminal device’ can further has ‘multicast/broadcast’ feature, to support public
safety and mission critical, V2X applications, transparent IPv4/IPv6 multicast delivery,
IPTV, smart TV, radio services, software delivery over wireless, group communications
and IoT applications. It may also incorporate one or multiple Subscriber Identity Module
(SIM) as known as Multi-SIM. The term “terminal device” can be used interchangeably
with a UE, a mobile station, a subscriber station, a mobile terminal, a user terminal or a

wireless device.

[0020] The term “network device” refers to a device which is capable of providing or
hosting a cell or coverage where terminal devices can communicate. Examples of a
network device include, but not limited to, a Node B (NodeB or NB), an evolved NodeB
(eNodeB or eNB), a next generation NodeB (gNB), a transmission reception point (TRP),
a remote radio unit (RRU), a radio head (RH), a remote radio head (RRH), an IAB node,
a low power node such as a femto node, a pico node, a reconfigurable intelligent surface

(RIS), and the like.

[0021] The terminal device or the network device may have Artificial intelligence (AI)
or Machine learning capability. It generally includes a model which has been trained from
numerous collected data for a specific function and can be used to predict some

information.

[0022]  The terminal or the network device may work on several frequency ranges, e.g., FR1
(e.g., 550 MHz to 6000 MHz), FR2 (e.g., 24.25GHz to 52.6(GHz), frequency band larger than

100 GHz as well as Tera Hertz (THz). It can further work on licensed/unlicensed/shared



10

15

20

25

30

WO 2024/168517 PCT/CN2023/075909

spectrum. The terminal device may have more than one connection with the network devices
under Multi-Radio Dual Connectivity (MR-DC) application scenario. The terminal device or

the network device can work on full duplex, flexible duplex and cross division duplex modes.

[0023] The embodiments of the present disclosure may be performed in test equipment, e.g.,
signal generator, signal analyzer, spectrum analyzer, network analyzer, test terminal device, test
network device, channel emulator. In some embodiments, the terminal device may be connected
with a first network device and a second network device. One of the first network device and
the second network device may be a master node and the other one may be a secondary node.
The first network device and the second network device may use different radio access
technologies (RATs). In some embodiments, the first network device may be a first RAT
device and the second network device may be a second RAT device. In some embodiments,
the first RAT device is eNB and the second RAT device is gNB. Information related with
different RATs may be transmitted to the terminal device from at least one of the first network
device or the second network device. In some embodiments, first information may be
transmitted to the terminal device from the first network device and second information may
be transmitted to the terminal device from the second network device directly or via the first
network device. In some embodiments, information related with configuration for the terminal
device configured by the second network device may be transmitted from the second network
device via the first network device. Information related with reconfiguration for the terminal
device configured by the second network device may be transmitted to the terminal device from

the second network device directly or via the first network device.

[0024]  As used herein, the singular forms ‘a’, ‘an’ and ‘the’ are intended to include the plural
forms as well, unless the context clearly indicates otherwise. The term ‘includes’ and its
variants are to be read as open terms that mean ‘includes, but is not limited to.” The term ‘based
on’ is to be read as ‘at least in part based on.” The term ‘one embodiment’ and ‘an embodiment’
are to be read as ‘at least one embodiment.” The term ‘another embodiment’ is to be read as ‘at
least one other embodiment.” The terms ‘first,” ‘second,’ and the like may refer to different or

same objects. Other definitions, explicit and implicit, may be included below.

[0025] Insome examples, values, procedures, or apparatus are referred to as ‘best,” ‘lowest,’
‘highest,” ‘minimum,’ ‘maximum,’ or the like. It will be appreciated that such descriptions are
intended to indicate that a selection among many used functional alternatives can be made, and

such selections need not be better, smaller, higher, or otherwise preferable to other selections.
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[0026] Asused herein, the term “resource,” “transmission resource,” “uplink resource,”
or “downlink resource” may refer to any resource for performing a communication, such
as a resource in time domain, a resource in frequency domain, a resource in space domain,
a resource in code domain, or any other resource enabling a communication, and the like.
In the following, unless explicitly stated, a resource in both frequency domain and time
domain will be used as an example of a transmission resource for describing some example
embodiments of the present disclosure. It is noted that example embodiments of the
present disclosure are equally applicable to other resources in other domains. The term
“Channel State Information (CSI)” used herein may refer to channel properties of a
communication link. CSI describes how a signal propagate from the transmitter to the
receiver and represents the combined effect of, for example, scattering, fading, and power

decay with distance. The term “CSI report” may refer to a report that indicate how good

or bad the channel is.

[0027] As mentioned above, AI/ML models are applied in different scenarios. For UE-
side performance monitoring, i.e., model monitoring is performed at UE side, UE needs
to monitor (i.e., calculate or measure) the performance metric (or monitoring results)
corresponding to the AI/ML model and report it to network (NW). Specifically, for beam
management (BM) case (i.e., spatial/temporal beam prediction using one-sided model),
UE may need to monitor and report the following performance metrics to NW: beam
prediction accuracy, or L1-reference signal received power (RSRP) difference. For CSI
compression using two-sided model or temporal CSI prediction with one-sided model, UE
may need to monitor and report the following performance metrics to NW: squared
generalized cosine similarity (SGCS) or normalized mean squared error (NMSE).
However, how to report the above performance metrics (especially the intermediate key
performance indicators (KPIs)) corresponding to the AI/ML model has not been discussed
so far. It means that, there is no effective and reasonable method for reporting the

performance metric corresponding the AI/ML model.

[0028] In order to solve at least part of the above problems, embodiments of the present
disclosure provide a solution on reporting model performances. A terminal device
determines a first set of parameters based on a first measurement on a first set of reference
signals and a second set of parameters based on a second measurement on a second set of
reference signals and a data processing model. The terminal device determines first

information based on a comparison between the first set of parameters and the second set
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of parameters. The terminal device further determines second information based on the
first information and predetermined condition information and transmits the second
information to the network device. The second information indicates at least one of: status
information related to a performance metric, a number related to the performance metric,
or a percentage related to the performance metric. In this way, the terminal device or the
network device knows how to report the performance metric of the AI/ML model. Based
on the reported information related to the performance, NW can make reasonable and
systematic decisions related to the AI/ML model for UE and provide reasonable

configuration or indication information related to the AI/ML model for UE.

[0029] In the context of the presented application, the term “data processing model”
used herein may refer to an algorithm that is used to process data. The term “Al/ML
model” used herein may refer to a data driven algorithm that applies AI/ML techniques to
generate a set of outputs based on a set of inputs. The term “AI/ML model” may be
interchangeably with the term “data processing model” or “model.” The term “data
collection” may refer to a process of collecting data by the network nodes, management
entity, or UE for the purpose of AI/ML model training, data analytics and inference. The
term “AI/ML model training” used herein may refer to a process to train an AI/ML Model
[by learning the input/output relationship] in a data driven manner and obtain the trained
AI/ML Model for inference. The term “AI/ML model inference” used herein can refer
to a process of using a trained AI/ML model to produce a set of outputs based on a set of
inputs. The term “performance metric” used herein may refer to measure data used to
track and measure performance of model. The performance metric may directly or

indirectly indicate the performances of the AI/ML model.

[0030] The term “AI/ML model validation” used herein may refer to a subprocess of
training, to evaluate the quality of an AI/ML model using a dataset different from one
used for model training, that helps selecting model parameters that generalize beyond the
dataset used for model training. The term “model monitoring” used herein may refer to a

procedure that monitors the inference performance of the AI/ML model.

[0031] The term “UE-side (AI/ML) model” used herein may refer to an AI/ML Model
of which inference is performed entirely at the UE. The term “network-side (AI/ML)
model” used herein may refer to an AI/ML Model of which inference is performed entirely
at the network. The term “one-side (AI/ML) model” used herein may refer to a UE-side
(AI/ML) model or a network-side (AI/ML) model. The term “two Two-sided (AI/ML)
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model” used herein may refer to a paired AI/ML Model(s) over which joint inference is
performed, where joint inference includes AI/ML Inference whose inference is performed
jointly across the UE and the network, i.e, the first part of inference is firstly performed

by UE and then the remaining part is performed by gNB, or vice versa.

[0032] The term “model activation” used herein may refer to enabling an AI/ML model
for a specific function. The term “model deactivation” used herein may refer to disabling
an AI/ML model for a specific function. The term “model switching” used herein may
refer to deactivating a currently active AI/ML model and activating a different AI/ML
model for a specific function. The term “model management” used herein may refer to a
more general term includes one or more of following functions/procedures: model

activation, deactivation, selection, switching, fallback, and update (including re-training).

[0033] The term “supervised learning” used herein may refer to a process of training a
model from input and its corresponding labels. The term “unsupervised learning” used
herein may refer to a process of training a model without labelled data. The term “semi-
supervised learning” used herein may refer to a process of training a model with a mix of
labelled data and unlabelled data. The term “reinforcement Learning (RL)” used herein
may refer to a process of training an AI/ML model from input (a.k.a. state) and a feedback
signal (a.k.a. reward) resulting from the model’s output (a.k.a. action) in an environment

the model is interacting with.

[0034] The term “a beam” may refer to a reference signal or a reference signal resource.
For example, a beam may refer to a channel state information reference signal (CSI-RS)
or a CSI RS resource. Alternatively, a beam may refer to a synchronization
signal/physical broadcast channel (PBCH) block (SSB) or a SSB resource. The term
“beam identity (ID)” used herein may refer to a CSI-RS resource indicator (CRI) or SSB
resource indicator (SSBRI). The term “measured layer 1 reference signal received power
(L1-RSRP)” used herein may refer to a measured value of a L1-RSRP. It is equivalent to
ideal L1-RSRP.

[0035] Principles and implementations of the present disclosure will be described in detail

below with reference to the figures.

[0036] FIG. 1 illustrates a schematic diagram of an example communication environment
100 in which example embodiments of the present disclosure can be implemented. In the

communication environment 100, a plurality of communication devices, including a terminal
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device 110 and a network device 120, can communicate with each other.

[0037] In the example of FIG. 1, the terminal device 110 may be a UE and the network
device 120 may be a base station serving the UE. The serving area of the network device 120

may be called a cell 102.

[0038] It is to be understood that the number of devices and their connections shown in FIG.
1 are only for the purpose of illustration without suggesting any limitation. The communication
environment 100 may include any suitable number of devices configured to implementing
example embodiments of the present disclosure. Although not shown, it would be appreciated
that one or more additional devices may be located in the cell 102, and one or more additional
cells may be deployed in the communication environment 100. It is noted that although
illustrated as a network device, the network device 120 may be another device than a network
device. Although illustrated as a terminal device, the terminal device 110 may be other device

than a terminal device.

[0039] In the following, for the purpose of illustration, some example embodiments are
described with the terminal device 110 operating as a UE and the network device 120 operating
as a base station. However, in some example embodiments, operations described in connection
with a terminal device may be implemented at a network device or other device, and operations
described in connection with a network device may be implemented at a terminal device or

other device.

[0040] In some example embodiments, if the terminal device 110 is a terminal device and
the network device 120 is a network device, a link from the network device 120 to the terminal
device 110 is referred to as a downlink (DL), while a link from the terminal device 110 to the
network device 120 is referred to as an uplink (UL). In DL, the network device 120 is a
transmitting (TX) device (or a transmitter) and the terminal device 110 is a receiving (RX)
device (or a receiver). In UL, the terminal device 110 is a TX device (or a transmitter) and the

network device 120 is a RX device (or a receiver).

[0041] The communications in the communication environment 100 may conform to any
suitable standards including, but not limited to, Global System for Mobile Communications
(GSM), Long Term Evolution (LTE), LTE-Evolution, LTE-Advanced (LTE-A), New Radio
(NR), Wideband Code Division Multiple Access (WCDMA), Code Division Multiple Access
(CDMA), GSM EDGE Radio Access Network (GERAN), Machine Type Communication
(MTC) and the like. The embodiments of the present disclosure may be performed according
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to any generation communication protocols either currently known or to be developed in the
future. Examples of the communication protocols include, but not limited to, the first generation
(1G), the second generation (2G), 2.5G, 2.75G, the third generation (3G), the fourth generation
(4G), 4.5G, the fifth generation (5G) communication protocols, 5.5G, 5G-Advanced networks,

or the sixth generation (6G) networks.

[0042] Reference is made to FIG. 2, which illustrates a signaling flow 200 of reporting angle
information in accordance with some embodiments of the present disclosure. For the purposes
of discussion, the signaling flow 200 will be discussed with reference to FIG. 1, for example,
by using the terminal device 110 and the network device 120. It is noted that FIG. 2 is only an

example embodiment.

[0043] The network device 120 may transmit (2005) a configuration to the terminal device
110. The configuration may indicate a first set of reference signals and/or resources of the first
set of reference signals. In addition, the configuration may indicate a second set of reference
signals and/or resources of the second set of reference signals. In some embodiments, the
second set of reference signals may be a subset of the first set of reference signals. Alternatively,
the second set of reference signals may be same as the first set of reference signals. In some
other embodiments, the second set of reference signals may be different from the first set of
reference signals. In some embodiments, the first set of reference signals and the second set
of reference signals may refer to CSI-RSs. Alternatively, the first set of reference signals and
the second set of reference signals may refer to SSBs. It is noted that the first set of reference

signals and the second set of reference signals may refer to any proper types of reference signals.

[0044] In addition, the configuration may indicate a data processing model for monitoring.
For example, the configuration may comprise an index of the data processing model.
Alternatively, the configuration may comprise model parameters for the data processing model.
The data processing model can be represented or indicated by (or replaced with) a model ID or
functionality. For the case of CSI compression, the AI/ML model may be equivalent to CSI

generation part or CSI reconstruction part.

[0045] The network device 120 may transmit (2010) a plurality of reference signals to the
terminal device 110. For example, the plurality of reference signals includes the first set of
reference signals and the second set of reference signals. As mentioned above, in some
embodiments, the plurality of reference signals may be a plurality of CSI-RSs. Alternatively,

or in addition, the plurality of reference signals may be a plurality of SSBs.
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[0046] The terminal device 110 may perform (2020) a measurement on the plurality of
reference signals. In some embodiments, the terminal device 110 may measure RSRPs of the
plurality of reference signals. The terminal device 110 may determine received signal strength
indicator (RSSI) of the plurality of reference signals. Alternatively, or in addition, the terminal
device 110 may determine reference signal received quality (RSRQ) of the plurality of
reference signals. In some other embodiments, the terminal device 110 may measure signal to
interference noise ratio (SINR) of the plurality of reference signals. It is noted that the any

proper type of measurements can be performed on the plurality of reference signals.

[0047] The terminal device 110 determines (2030) a first set of parameters based on a first
measurement on the first set of reference signals. For example, in some embodiments, the
terminal device 110 may determine a first set of beams based on RSRPs of the first set of
reference signals. In this case, the first set of parameters may include the first set of beams.
Alternatively, the first set of parameters may include first channel state information. Examples

of the first set of parameters are described later in details.

[0048] The terminal device 110 determines (2040) a second set of parameters based on a
second measurement on the second set of reference signals and the data processing model. For
example, in some embodiments, the terminal device 110 may determine a second set of beams
based on RSRPs of the second set of reference signals. In this case, the second set of parameters
may include the second set of beams. Alternatively, the second set of parameters may include
second channel state information. For example, the measured L1-RSRPs of the beams in the
second set of reference signals are used as the input (i.e., one input sample) of the data
processing model. The beam IDs of the top-K beams out of the beams in the first set of
reference signals may be the output of the data processing model. Examples of the second set

of parameters are described later in details.

[0049] The terminal device 110 determines (2050) first information based on a comparison
between the first set of parameters and the second set of parameters. Examples of the first

information are described later in details.

[0050] The terminal device 110 determines (2060) second information based on the first
information and predetermined condition information. The second information indicates one
or more of: status information related to a performance metric, a number related to the
performance metric, a percentage related to the performance metric, or the first information.
The term “status” used herein may be equivalent to one of: information, state or event. The

terminal device 110 can determine a status based on a predefined criteria or condition. Insome
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embodiments, if a predefined criteria/condition is satisfied, the terminal device 110 can
determine the status corresponding to the predefined criteria. Examples of predetermined

condition information and the status information are descried later.

[0051] In some embodiments, the performance metric may refer to a beam prediction
accuracy. For example, the beam prediction metric may include a beam prediction accuracy
(%) for Top-1 and/or Top-K beams. Top-1 (%) may represent the percentage of “the Top-1
genie-aided beam is Top-1 predicted beam.” Top-K/1 (%) may represent the percentage of “the
Top-1 genie-aided beam is one of the Top-K predicted beams.” Top-1/K (%) may represent
the percentage of “the Top-1 predicted beam is one of the Top-K genie-aided beams.” In some
embodiments, the beam prediction metric may include a beam prediction accuracy (%) with
1dB margin for Top-1 beam. The beam prediction accuracy (%) with 1dB margin may be the
percentage of the Top-1 predicted beam “whose ideal L1-RSRP is within 1dB of the ideal L1-
RSRP of the Top-1 genie-aided beam.”

[0052] Alternatively, or in addition, the performance metric may refer to a L1-RSRP
difference between measured L1-RSRP and predicted L1-RSRP. For example, the L1-RSRP
difference may include an average L1-RSRP difference of Top-1 predicted beam or a
cumulative distribution function (CDF) of L1-RSRP difference for Top-1 predicted beam. The
term “L1-RSRP difference of Top-1 predicted beam” may refer to the difference between the
ideal L1-RSRP of Top-1 predicted beam and the ideal L1-RSRP of the Top-1 genie-aided beam.

[0053] Insome other embodiments, the performance metric may include one or more of: link
quality, throughout, L1-RSRP, or L1-SINR. The throughput may refer to one of: CDF of UE
throughput, avg. and 5%ile UE throughput. The L1-RSRP/SINR may refer to measured L1-
RSRP/SINR of the current/indicated link. In some embodiments, the performance metric may
be about input/output data distribution, for example, data drift between training dataset and

observed dataset, out-of-distribution detection.

[0054] In some embodiments, the performance metric may refer to an accuracy of AI/ML
output CSI. For example, the performance metric may refer to CSI compression with two-
sided model and temporal CSI prediction. In some embodiments, the performance metric may
refer to SGCS, i.e., precoding matrix as AI/ML input/output. For example, if Rank = 1, the
performance metric may include one SGCS (e.g., 0 < SGCS < 1). If Rank>1, the performance
metric may include one SGCS, e.g., average SGCS over all ranks, or weighted average SGCS
over all ranks. Alternatively, if Rank>1, the performance metric may include separate SGCSs.

In some embodiments, the performance metric may refer to NMSE, i.e., raw channel as AI/ML
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input/output with unit being dB. In some embodiments, the performance metric may include

one or more of: equivalent MSE, received SNR, or numerical spectral efficiency gap.

[0055] The terminal device 110 transmits (2070) the second information to the network
device 120. In some embodiments, the second information may be transmitted in uplink
control information. Alternatively, or in addition, the second information may be transmitted

in a medium access control control element (MAC CE).

[0056] As mentioned above, in some embodiments, the first set of parameters comprises a
first set of beams, and the second set of parameters comprises a second set of beams. For
example, the terminal device 110 may determine top-K1 beams (i.e., the first set of beams) in
the first set of reference signals. The top-K1 beams in the first set of reference signals may
refer to the beam IDs of the K1 beams having the largest measured L1-RSRP in the first set of
reference signals. The top-K1 beams in the first set of reference signals determined based on
the measured L1-RSRPs can be called as “top-K1 genie-aided beams”. In addition, based on
the measured L1-RSRPs of the beams in the second set of reference signals and the data
processing model, the terminal device 110 can directly or indirectly determine top-K2 beams
(i.e., the second set of beams) in the first set of reference signals. The top-K2 beams in the first
set of reference signals determined based on the data processing model can be called as “top-
K2 predicted beams”. In some embodiments, the data processing model may be one of the
followings: AI/ML model designed based on clarification where output of the AI/ML model is
the beam IDs of the top-K2 predicted beams, it means that the terminal device 110 can directly
determine the top-K2 predicted beams; and AI/ML model designed based on regression where
output of the AI/ML model is the predicted or estimated values of the L1-RSRPs (called as
“predicted L1-RSRP”) of the beams in the first set of reference signals, it means that the
terminal device 110 can indirectly determine the top-K2 predicted beams based on the predicted

L1-RSRPs of the beams in the first set of reference signals.

[0057] In some embodiments, the predetermined condition information may include a first
predetermined condition. In this case, based on the comparison between the first set of beams
and the second set of beams, the terminal device 110 may determine that the first information
indicates whether the first set of beams overlaps with the second set of beams. In other words,
the terminal device 110 may compare the first set of beams and the second set of beams to
determine whether the first set of beams overlaps with the second set of beams. The terminal
device 110 may determine whether the first information satisfies the first predetermined

condition. The terminal device 110 may determine a first status that indicates the first
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predetermined condition is satisfied, if the first information satisfied the first predetermined
condition. In this case, the second information may include the first status. For example, in
some embodiments, the terminal device 110 may transmit a CSI report or a MAC CE carrying
the first status. In some embodiments, a 1-bit CSI field can be introduced in a UCI, or a MAC-
CE comprising a 1-bit field to indicate the first state. That is, the first status may be defined 1-
bit value. It means that different bit values (i.e., 1 and 0) corresponds to different first statuses.
In some other embodiments, the second information may include at least one first status, for

example, multiple 1-bit fields are used to indicate the plurality of first statuses.

[0058] In some embodiments, the first predetermined condition may indicate that a first
target beam in the first set of beams overlaps with the second set of beams. By way of example,
the first target beam may refer to the beam with the highest L1-RSRP 1n the first set of beams.
For example, the first predetermined condition may indicate that the top-1 genie-aided beam is
one of the top-K2 predicted beams. In other words, the terminal device 110 may determine the
first status where the top-1 genie-aided beam is one of the top-K2 predicted beams, if the top-
1 genie-aided beam is one of the top-K2 predicted beams. The first predetermined condition
may refer to that the beam ID of the top-1 genie-aided beam overlaps with (or is the same as)
the beam ID of one beam out of the top-K2 predicted beams. For example, if K2 = 1, it means
that the beam ID of the top-1 genie-aided beam overlaps with the beam ID of the top-1 predicted

beam.

[0059] Alternatively, the first predetermined condition may indicate that the first target beam
in the first set of beams does not overlap with the second set of beams. For example, the first
predetermined condition may indicate that the top-1 genie-aided beam is not one of the top-K2
predicted beams. In other words, the terminal device 110 may determine the first status where
the top-1 genie-aided beam is not one of the top-K2 predicted beams, if the top-1 genie-aided
beam is not one of the top-K2 predicted beams. The first predetermined condition may refer
to that the beam ID of the top-1 genie-aided beam does not overlap with (or is different from)
the beam ID of any one beam out of the top-K2 predicted beams.

[0060] In some other embodiments, the first predetermined condition may indicate a second
target beam in the second set of beams overlaps with the first set of beams. For example, the
first predetermined condition may indicate that the top-1 predicted beam is one of the top-K1
genie-aided beams. In other words, the terminal device 110 may determine the first status
where the top-1 predicted beam is one of the top-K1 genie-aided beams, if the top-1 predicted

beam is one of the top-K1 genie-aided beams. The first predetermined condition may refer to
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that the beam ID of the top-1 predicted beam overlaps with (or is the same as) the beam ID of

one beam out of the top-K1 genie-aided beams.

[0061] In some embodiments, the first predetermined condition may indicate the second
target beam in the second set of beams does not overlap with the first set of beams. For example,
the first predetermined condition may indicate that the top-1 predicted beam is not one of the
top-K1 genie-aided beams. In other words, the terminal device 110 may determine the first
status where the top-1 predicted beam is not one of the top-K1 genie-aided beams, if the top-1
predicted beam is not one of the top-K 1 genie-aided beams. The first predetermined condition
may refer to that the beam ID of the top-1 predicted beam does overlap with (or is different

from) the beam ID of one beam out of the top-K1 genie-aided beams.

[0062] Insome other embodiments, the terminal device 110 may determine third information
based on the first set of beams and the second set of beams. The third information indicates
which beam in the first set of beams overlap with first target beam in the second set of beams.
In this case, the second information may include the first status, the third information and beam
information of the first set of beams. In some embodiments, the beam information may include
a beam ID of a beam (or a reference signal) and a beam quality of the beam (or the reference
signal). By way of example, the terminal device 110 may determine which beam in the top-K
genie-aided beams overlaps with the top-1 predicted beam based on the beam IDs of the top-
K1 genie-aided beams and the beam IDs of the top-K2 predicted beams. Alternatively, the
terminal device 110 may determine which beam in the top-K predicted beams overlaps with the
top-1 genie-aided beam or which beam in the top-K predicted beams overlaps with the top-1
genie-aided beam. The terminal device 110 may report the top-K1 genie-aided beams and
which beam in the top-K genie-aided beams overlaps with the top-1 predicted beam. For
example, the terminal device 110 may report the beam IDs and the measured L1-RSRPs of the
top-K1 genie-aided beams. In this case, the CSI report may be used for reporting the beam IDs
and the measured L1-RSRPs of the top-K1 genie-aided beams. In some embodiments, the
mapping order of different CSI fields indicating the beam IDs and the measured L1-RSRPs of
the top-K1 genie-aided beams may be shown in Table 1. The value of K1 may be determined
based on a configuration (e.g., nrofReportedRS) provided by the network device 120.
Alternatively, the terminal device 110 may report the top-K1 genie-aided beams by using a new

MAC-CE comprising the bit fields indicating the beam IDs and the measured L1-RSRPs.
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Table 1

CSI report number CSI fields

CRI or SSBRI #1 as in Table 6.3.1.1.2-6, if reported

CRI or SSBRI #2 as in Table 6.3.1.1.2-6, if reported

CRI or SSBRI #3 as in Table 6.3.1.1.2-6, if reported

CRI or SSBRI #4 as in Table 6.3.1.1.2-6, if reported

RSRP #1 as in Table 6.3.1.1.2-6, if reported

Differential RSRP #2 as in Table 6.3.1.1.2-6, if reported
CSI report #n

Differential RSRP #3 as in Table 6.3.1.1.2-6, if reported

Differential RSRP #4 as in Table 6.3.1.1.2-6, if reported

Capabilitylndex #1 as in Table 6.3.1.1.2-6, if reported

Capabilitylndex #2 as in Table 6.3.1.1.2-6, if reported

Capabilitylndex #3 as in Table 6.3.1.1.2-6, if reported

Capabilitylndex #4 as in Table 6.3.1.1.2-6, if reported

[0063] In some embodiments, a M-bit CSI field may be included in a UCI for indicating the
third information. Alternatively, a MEC CE including a M-bit field may be used to indicate the
third information. The value of M (i.e., bitwidth for the M-bit field) may be determined based
on (for example, equal to) the number of genie-aided beams to be reported (i.e., the value of
K1), e.g., M=[log2K1 |. For example, the bit value “00” indicates that the top-1 predicted beam
is the first beam of the top-K1 genie-aided beams (i.¢., the beam corresponding to CRI or SSBRI
#1). In addition, a 1-bit field may be needed. The 1-bit filed may be used to indicate whether
the top-1 predicted beam is one of the top-K1 genie-aided beams. Further, if the 1-bit field
indicates that the top-1 predicted beam is not one of the top-K1 genie-aided beams, the M-bit
field (i.e., the third information) can be omitted or ignored. For example, a mapping order of
the CSI field indicating the top-K1 genie-aided beams, M-bit CSI field indicating the first
information and 1-bit CSI field indicating the second information in UCI may be determined

based on Table 2.
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Table 2

CSI report number

CSI fields

CSI report #n

CRI or SSBRI#1 as in Table 6.3.1.1.2-6, if reported

CRI or SSBRI #2 as in Table 6.3.1.1.2-6, if reported

CRI or SSBRI #3 as in Table 6.3.1.1.2-6, if reported

CRI or SSBRI #4 as in Table 6.3.1.1.2-6, if reported

RSRP #1 as in Table 6.3.1.1.2-6, if reported

Differential RSRP #2 as in Table 6.3.1.1.2-6, if reported

Differential RSRP #3 as in Table 6.3.1.1.2-6, if reported

Differential RSRP #4 as in Table 6.3.1.1.2-6, if reported

Capabilitylndex #1 as in Table 6.3.1.1.2-6, if reported

Capabilitylndex #2 as in Table 6.3.1.1.2-6, if reported

Capabilitylndex #3 as in Table 6.3.1.1.2-6, if reported

Capabilitylndex #4 as in Table 6.3.1.1.2-6, if reported

1-bit, indicating whether the top-1 predicted beam is one of
the top-K genie-aided beams

Third information (i.e., M-bit, indicating which beam in the
top-K genie-aided beams overlaps with the top-1 predicted

beam)

[0064] Alternatively, the CSI report may be as Table 3.

Table 3
CSI report number CSI fields
CRI or SSBRI #1 as in Table 6.3.1.1.2-6, if
reported
CSI report #n

CRI or SSBRI #2 as in Table 6.3.1.1.2-6, if

reported
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CRI or SSBRI #3 as in Table 6.3.1.1.2-6, if

reported

CRI or SSBRI #4 as in Table 6.3.1.1.2-6, if
reported

RSRP #1 as in Table 6.3.1.1.2-6, if reported

Differential RSRP #2 as in Table 6.3.1.1.2-6, if
reported

Differential RSRP #3 as in Table 6.3.1.1.2-6, if

reported

Differential RSRP #4 as in Table 6.3.1.1.2-6, if
reported

Capabilitylndex #1 as in Table 6.3.1.1.2-6, if

reported

Capabilitylndex #2 as in Table 6.3.1.1.2-6, if
reported

Capabilitylndex #3 as in Table 6.3.1.1.2-6, if
reported

Capabilitylndex #4 as in Table 6.3.1.1.2-6, if
reported

1-bit, indicating whether the top-1 predicted CRI
or SSBRI is one of the top-K genic-aided
CRI/SSBRIs (e.g., CRI or SSBRI #1 ~ CRI or
SSBRI #4)

Third information (M-bit, indicating which the
top-1 predicted CRI or SSBRI is one of the top-
K genie-aided CRI/SSBRIs (e.g., CRI or SSBRI
#1 ~ CRI or SSBRI #4))

[0065] In some embodiments, the first set of parameters comprises a first measured beam

quality of a first beam in the first set of beams, and the second set of parameters comprises a
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second measured beam quality of a second beam in the second set of beams. Alternatively, the
first set of parameters comprises a first set of measured beam qualities of beams in the first set
of beams, and the second set of parameters comprises a second set of predicted beam qualities
of beams in the second set of beams. In this case, the predetermined condition information
may include a second predetermined condition. By way of example, the first beam may be the
first target beam (i.e., the beam with the highest L1 RSRP) in the first set of beams and the
second beam may refer to the first target beam in the second set of beams. Alternatively, the
first beam may be same as the second beam. In some embodiments, the terminal device 110
may determine the first information based on the comparison between the first measured beam
quality and the second measured beam quality. The first information may indicate a first
difference between the first measured beam quality and the second measured beam quality. For
example, the terminal device 110 may determine the first difference based on the measured L1-
RSRP of the top-1 genie-aided beam and the measured L1-RSRP of the top-1 predicted beam.
The terminal device 110 may determine whether the first information satisfies the second
predetermined condition. If the first information satisfies the second predetermined condition,
the terminal device 110 may determine a second status that indicates the second predetermined
condition is satisfied. In this case, the second information may include the second status. By
way of example, the terminal device 110 may determine the second status based on the second
predetermined condition, the measured L1-RSRP of the top-1 genie-aided beam and the
measured L1-RSRP of the top-1 predicted beam. Alternatively, the terminal device 110 may
determine the second status based on the second predetermined condition, the measured L1-
RSRPs of the beams in the first set of reference signals and the predicted L1-RSRPs of the
beam in the first set of reference signals. The terminal device 110 may report the second status
to the network device 120. In this case, in some embodiments, the second status may be

transmitted in UCI or MAC CE.

[0066] Insome embodiments, the second predetermined condition may indicate that the first
difference is less than or equal to a first threshold. For example, the second predetermined
condition may indicate that the difference between the measured L1-RSRP of the top-1
predicted beam and the measured L1-RSRP of the top-1 genie-aided beam is less than or equal
to a threshold (i.e., the first threshold) (e.g., 1 dB). The difference used herein may refer to the
measured value of the difference or the absolute value of the measured value of the different.
As another example, the second predetermined condition may indicate that the difference

between the predicted L1-RSRP of a beam in the first set of reference signals and the measured
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L1-RSRP of the beam is less than or equal to a threshold (i.e., the first threshold) (e.g., 1 dB).

[0067] Alternatively, the second predetermined condition may indicate that the first
difference is larger than or equal to the first threshold. By way of example, the second
predetermined condition may indicate that the difference between the measured L1-RSRP of
the top-1 predicted beam and the measured L1-RSRP of the top-1 genie-aided beam is larger
than or equal to a threshold (i.e., the first threshold). As another example, the second
predetermined condition may indicate that the difference between the predicted L1-RSRP of a
beam in the first set of reference signals and the measured L1-RSRP of the beam is larger than
or equal to the threshold (i.e., the first threshold). The second predetermined condition may be

applicable to the data processing model based on classification or regression.

[0068] In some embodiments, the terminal device 110 may determine the first information
based on the comparison between the first set of measured beam qualities and the second set of
predicted beam qualities. In this case, the first information may indicate a first set of differences
between the first set of measured beam qualities and the second set of predicted beam qualities,
or a statistic of the first set of differences. For example, the terminal device 110 may compare
the first set of measured beam qualities and the second set of predicted beam qualities to
determine the first et of differences. The terminal device 110 may determine a second status
that indicates the second predetermined condition is satisfied, if the first information satisfies
the second predetermined condition. In this case, the second information may include the

second status.

[0069] In some embodiments, the second predetermined condition may indicate the number
of second differences in the first set of differences is less than or equal to a second threshold.
For example, the second predetermined condition may indicate the number (or percentage) of
beams (i.e., differences) satistying the above mentioned first threshold is less than or equal to
a threshold (i.e., the second threshold) in the first set of reference signals. Alternatively, the
second predetermined condition may indicate the number of second differences in the first set
of difference is larger than or equal to the second threshold. For example, the second
predetermined condition may indicate the number (or percentage) of beams (i.e., differences)
satisfying the above mentioned first threshold is larger than or equal to a threshold (i.e., the
second threshold) in the first set of reference signals. The second difference may refer to a

difference that is less than or equal to a threshold, or larger than or equal to a third threshold.

[0070] In some embodiments, a statistic of the first set of differences may be less than or

equal to a fourth threshold. For example, the statistic of differences between the predicted L1-
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RSRPs of all beams in the first set of reference signals and the measured L1-RSRPs of the
beams is less than or equal to a threshold (i.e., the fourth threshold). Alternatively, the statistic
of the first set of differences may be larger than or equal to a fourth threshold. For example,
the statistic of differences between the predicted L1-RSRPs of all beams in the first set of
reference signals and the measured L1-RSRPs of the beams is larger than or equal to a threshold
(i.e., the fourth threshold). The statistic may include one or more of the followings of the first

set of differences: mean, variance, standard deviation, minimum, median, or maximum.

[0071] In some embodiments, each beam in the first set of reference signals may correspond
to a second status. For example, the terminal device 110 may report the second statuses
corresponding to all beams in the first set of reference signals. In other words, the second
information may include the second statuses corresponding to all beams in the first set of
reference signals. In this case, the mapping order of 1-bit fields indicating the second states in
UCI or MAC-CE can be determined based on the beam IDs of the beams corresponding to the

second states, ¢.g., ascending (or descending) order of the beam IDs.

[0072] In addition, the terminal device 110 may report the first status and the second status.
For example, the second information may include the first status and the second status. In this
case, the first status and the second status may be reported by using the same CSI report or
MAC-CE. For example, a mapping order of 1-bit CSI field indicating the first state and 1-bit
CSI field indicating the second state in UCI can be determined based on Table 4. In some
embodiments, the terminal device 110 may report one or more second statuses, for example, a

plurality 1-bit fields are sued to indicate a plurality of second statuses.

Table 4

CSI report number CSI fields

1-bit CSI field indicating the first status

CSI report #n
1-bit CSI field indicating the second status

[0073] In some embodiments, the terminal device 110 determines a L1-RSRP difference
based on the measured L1-RSRP of the top-1 genie-aided beam and the measured L1-RSRP of
the top-1 predicted beam. Alternatively, the terminal device 110 may determine the measured
L1-RSRPs of the beams in the Set A and the predicted L1-RSRPs of the beam in the Set A. In
this case, the terminal device 110 may report the L1-RSRP difference to the network device

120. The second information may include the L1-RSRP difference.
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[0074] In some embodiments, the L1-RSRP may be the difference between the measured
L1-RSRP of the top-1 predicted beam and the measured L1-RSRP of the top-1 genie-aided
beam. LI-RSRP difference 1 can be applicable to an AI/ML model designed based on
classification or regression. In some embodiments, the L1-RSRP difference may be difference
between the predicted L1-RSRP of a beam in Set A and the measured L1-RSRP of the beam.
Alternatively, or in addition, the L1-RSRP difference may be a statistic (e.g., mean, variance,
standard deviation, minimum, median, maximum) of the differences between the predicted L1-

RSRPs of all beams in Set A and the measured L1-RSRPs of the beams.

[0075] In some embodiments, for reporting the L1-RSRP difference, a M1-bit CSI field can
be introduced in a UCI. Alternatively, a MAC-CE comprising a M1-bit field may indicate the
L1-RSRP difference. The M1-bit (CSI) field may include at least one the followings: a M2-bit
field indicating a reported value of L1-RSRP difference (called as “reported L1-RSRP
difference™) corresponding to (the absolute value of) the measured value of a L1-RSRP
difference (called as “measured L1-RSRP difference”). For example, a mapping between the
reported L1-RSRP difference and the measured L1-RSRP difference can be Table 5. Intervals
between al and a2, a2 and a3 shown in Table 5 can be the same (e.g., determined based on a
step size (e.g., 1 dB)) or different. The value of M2 (i.e., bitwidth for the M2-bit field) can be
determined based on the value of A, e.g., M2 = [log, A], or M2 = [log, (4 + 1)], or M2 =
[log, A] + 1. In some embodiments, a 1-bit field indicating whether the measured value of the

(corresponding) L1-RSRP difference may be positive or negative.

Table 5
Reported L1-RSRP difference Measured L1-RSRP difference
0 0 <LI1-RSRP difference <a,
1 a; < L1-RSRP difference < a»
2 a; < L1-RSRP difference < a3
A aa < L1-RSRP difference

[0076] Furthermore, when the L1-RSRP difference is L1-RSRP difference 2, each beam in

the first set of reference signals may correspond to a L1-RSRP difference. In this case, the
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terminal device 110 may need to report the L1-RSRP differences corresponding to all beams in
the first set of reference signals. In this case, the mapping order of the M1-bit fields indicating
the L1-RSRP differences in UCI or MAC-CE can be determined based on the beam IDs of the
beams corresponding to the L1-RSRP differences, e.g., ascending (or descending) order of the
beam IDs. When the L1-RSRP difference is L1-RSRP difference 3, the terminal device 110
may report multiple L1-RSRP differences, e.g., a mean and a variance of the differences
between the predicted L1-RSRPs of all beams in first set of reference signals and the measured

L1-RSRPs of the beams.

[0077] In some embodiments, the terminal device 110 may determine the first information
based on the comparison between the first set of measured beam qualities and the second set of
predicted beam qualities. The first information may indicate a first set of differences between
the first set of measured beam qualities and the second set of predicted beam qualities. The
terminal device 110 may determine a first number of differences based on the first set of
differences and the second predetermined condition. In this case, the second information
transmitted by the terminal device 110 may include the first number of differences.
Alternatively, or in addition, the terminal device 110 may determine a second set of differences
based on the first set of differences and the second predetermined condition. The second set
of differences may include a subset of differences from the first set of differences which
satisfies the second predetermined condition. In this case, the second information may also
include the second set of differences. For example, the terminal device 110 may determine L1-
RSRP differences (e.g., L1-RSRP difference 2) corresponding to all beams in the first set of
reference signals based on the measured L1-RSRPs of all beams in the first set of reference
signals and the predicted L1-RSRPs of the beams. The terminal device 110 may determine a
number of L1-RSRP difference satistfying the second predetermined condition. The L1-RSRP
differences satisfying the predefined criteria may be determined based on a predefined criteria
and the L1-RSRP differences. The terminal device 110 may report the number of L1-RSRP
differences satisfying the second predetermined condition (called as “number of satisfied L1-
RSRP differences” for short). Optionally, the terminal device 110 may also report the L1-RSRP
differences satistfying the predefined criteria (called as “satisfied L1-RSRP difference” for
short).

[0078] In some embodiments, the second predetermined condition may include the
difference is less than or equal to a fifth threshold. Alternatively, the second predetermined

condition may include the difference is larger than or equal to the fifth threshold. In some
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embodiments, for reporting of the number of satisfied L1-RSRP differences, a M3-bit CSI field
can be introduced in a UCI. Alternatively, a MAC-CE comprising a M3-bit field may be
transmitted to indicate the number of satisfied L1-RSRP differences. The value of M3 (i.e.,
bitwidth for the M3-bit field) can be determined based on the number of beams in the first set
of reference signals (represented as “Num_Beam”), ¢.g., M3 = [log,(Num_Beam + 1)], or

M3 = [log, Num_Beam]+1.

[0079] In some embodiments, the terminal device 110 may report the number of satisfied
L1-RSRP differences and the satisfied L1-RSRP differences simultaneously, i.e., the number
of satisfied L1-RSRP differences and the satisfied L1-RSRP differences are reported by using
the same CSI report or MAC-CE. Further, the terminal device 110 can report the number of
satisfied L1-RSRP differences in part 1 of a CSI report and report the satisfied L1-RSRP
differences in part 2 of the CSI report. In this case, the terminal device 110 and the network
device 120 may determine the number of satisfied L1-RSRP differences to be reported in part
2 of the CSI report that can be determined based on (e.g., equal to) the number of satistied L1-
RSRP differences indicated in part 1 of the CSI report. For example, part 1 of the CSI report
comprises one M3-bit CSI field and part 2 of the CSI report comprises N1 M1-bit fields. The
value of N1 may be determined based on the number of satisfied L1-RSRP differences indicated

in part 1 of the CSI report.

[0080] In some other embodiments, in addition to the satisfied L1-RSRP differences, the
beam IDs corresponding to the satisfied L1-RSRP differences may be reported in part 2 of the
CSlIreport. For example, a mapping order of M3-bit CSI field indicating the number of satisfied
L1-RSRP differences, M1-bit CSI field indicating the satisfied L1-RSRP difference and CSI
field indicating the beam ID (i.e., CRI or SSBRI) in UCI can be determined based on the Table
6 where assuming the number of satisfied L1-RSRP differences is 4. In this case, the mapping
order of the beam IDs and the satisfied L1-RSRP differences can be determined based on the
beam IDs (of the beams corresponding to the satisfied L1-RSRP differences), e.g., ascending

(or descending) order of the beam IDs.

Table 6
CSI report number CSl fields
CSI report #n M3-bit CSI field indicating the number of satisfied L1-RSRP
CSI part 1 differences
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Beam ID #1

(i.e., first beam ID)

M1-bit CSI field indicating the satisfied L1-RSRP difference #1

(i.e., first satisfied L1-RSRP difference)

CSI report #n Beam ID #2
CSI part 2 M1-bit CSI field indicating the satisfied L1-RSRP difterence #2
Beam ID #3

M1-bit CSI field indicating the satisfied L1-RSRP difference #3

Beam ID #4

MI1-bit CSI field indicating the satisfied L1-RSRP difference #4

[0081] Additionally, the terminal device 110 may determine and report a number of beams
satisfying the second predetermined condition. The second predetermined condition may
include that the L1-RSRP difference corresponding to the beam is less than or equal to a
threshold; or the L1-RSRP difference corresponding to the beam is larger than or equal to a
threshold. That is, the L1-RSRP differences corresponding to the beams may be one of: the
L1-RSRP difference corresponding to the beam is less than or equal to a threshold; or the L1-
RSRP difference corresponding to the beam is larger than or equal to a threshold. In other
words, the “number of satisfied L1-RSRP differences” and the “satisfied L1-RSRP differences”
above mentioned can be replaced with “number of beams satisfying a predefined criterion” and

“L1-RSRP differences corresponding to the beams™.

[0082] In some embodiments, the first set of parameters comprises a first set of reference
signals, and the second set of parameters comprises a second set of reference signals. The
predetermined condition information may include a first predetermined condition. In this case,
the terminal device 110 may determine the first information indicating whether the first set of
reference signals overlaps with the second set of reference signals based on the comparison
between the first set of reference signals and the second set of reference signals. If the firs
information satisfies the first predetermined condition, the terminal device 110 may determine
a first status that indicates the predetermined condition is satisfied. In this case, the terminal
device 110 may transmit the second information that includes the first status. In some

embodiments, the second information may be transmitted in UCI or a MAC CE.
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[0083] In some embodiments, the first predetermined condition indicates a first target
reference signal in the first set of reference signals overlaps with the second set of reference
signals. Alternatively, the first predetermined condition may indicate the first target reference
signal in the first set of reference signals does not overlap with the second set of reference
signals. In some other embodiments, the first predetermined condition may indicate a second
target reference signal in the second set of reference signals overlaps with the first set of
reference signals. Alternatively, the first predetermined condition may indicate the second
target reference signal in the second set of reference signals does not overlap with the first set

of reference signals.

[0084] In some embodiments, the terminal device 110 may determine third information
based on the first set of reference signals and the second set of reference signals. The third
information may indicate which reference signal in the first set of reference signals overlaps
with the first target reference signal in the second set of reference signals. In this case, the
second information transmitted to the network device 120 may include the first status, the third
information and information of the first set of reference signals. Alternatively, if the first status
indicates the first target reference signal in the first set of reference signals does not overlap

with the second set of reference signal, the third information may be omitted.

[0085] In some embodiments, the first set of parameters comprises a first measured signal
quality of a first reference signal in the first set of reference signals, and the second set of
parameters comprises a second measured signal quality of a second reference signal in the
second set of reference signals. Alternatively, the first set of parameters may include a first set
of measured signal qualities of reference signals in the first set of reference signals, and the
second set of parameters comprises a second set of predicted signal qualities of reference signals
in the second set of reference signals. The predetermined condition information may include a
second predetermined condition. In some embodiments, the first reference signal refers to a
first target reference signal in the first set of reference signals and the second reference signal
refers to the first target reference signal in the second set of reference signals. Alternatively,

the first reference signal may be same as the second reference signal.

[0086] In some embodiments, the terminal device 110 may determine the first information
based on the comparison between the first measured signal quality and the second measured
signal quality. The first information may indicate a first difference between the first measured
signal quality and the second measured signal quality. Ifthe first information satisfies a second

predetermined condition, the terminal device 110 may determine a second status that indicates
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the second predetermined condition is satisfied. The terminal device 110 may also transmit to
the network device 120, the second information including the second status. In some
embodiments, the second predetermined condition indicates one of: the first difference is less
than or equal to a first threshold, or the first difference is larger than or equal to the first

threshold.

[0087] In some embodiments, the terminal device 110 may determine the first information
based on the comparison between the first set of measured signal qualities and the second set
of predicted signal qualities. The first information may indicate a first set of differences
between the first set of measured signal qualities and the second set of predicted signal qualities,
or a statistic of the first set of differences. If the first information satisfies the second
predetermined condition, the terminal device 110 may determine a second status that indicates
the second predetermined condition is satisfied. In this case, the second information transmitted
to the network device 120 may include the second status. In some embodiments, the second
predetermined condition may indicate one of: the number of second differences in the first set
of differences is less than or equal to a second threshold, or the number of second differences
in the first set of differences is larger than or equal to the second threshold. The second
difference may refer to a difference that is less than or equal to a threshold, or larger than or
equal to a third threshold. Alternatively, the second predetermined condition may indicate a
statistic of the first set of differences is less than or equal to a fourth threshold, or the statistic
is larger than or equal to the fourth threshold. In some embodiments, the second information

comprises the first status and the second status.

[0088] In some other embodiments, the terminal device 110 may determine the first
information based on the comparison between the first set of measured signal qualities and the
second set of predicted signal qualities. The first information may indicate a first set of
differences between the first set of measured signal qualities and the second set of predicted
signal qualities. The terminal device 110 may also determine a first number of differences
based on the first set of differences and the second predetermined condition. In this case, the
terminal device 110 may transmit to the network device 120, the second information including
the first number of differences. In some embodiments, the second predetermined condition
may include the difference is less than or equal to a fifth threshold. Alternatively, the second

predetermined condition may include the difference is larger than or equal to the fifth threshold.

[0089] In some embodiments, the first set of parameters may include first channel state

information, and the second set of parameters may include second channel state information.
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The predetermined condition may include a third predetermined condition. For example, the
terminal device 110 may be provided with at least one of the following configuration or
indication information for model monitoring: a CSI-RS or an AI/ML model (or a CSI generation
part and a CSI reconstruction part). Based on the received CSI-RS, the terminal device 110
may determine a precoding matrix or raw channel that can reflect channel
(information/quality/state). The precoding matrix may refer to a group of eigenvectors or an
eTypell-like precoding matrix indicator (PMI). The raw channel (i.e., full Tx * Rx multi-input-
multi-output (MIMO) channel) may refer to a raw channel in frequency domain, time delay
domain, transformed delay/frequency domain. The determined precoding matrix or raw
channel can be called as “input CSI” or “target CSI”. Based on the input CSI and the data
processing model, the terminal device 110 can determine a recovered precoding matrix or raw
channel. Specifically, the input CSIis used as the input of the data processing model, the output
of the data processing model is the recovered precoding matrix or raw channel. The recovered

precoding matrix or raw channel can be called as “output CSI”.

[0090] In some embodiments, the terminal device 110 may determine the first information
based on the comparison between the first channel state information and the second channel
state information. The first information may indicate a squared generalized cosine similarity
(SGCS) or normalized mean squared error (NMSE). The SGCS may include one of: a SGCS
associated with or corresponding to a rank (for example, rank=1), layer or data processing
model, an averaged SGCS corresponding to the list of ranks (for example, rank=1, 2, 3, 4),
layers or data processing models, or a statistic of SGCSs corresponding to the list of ranks,
layers or data processing models. The NMSE may include one of: a NMSE associated with or
corresponding to a data processing model, or a statistic of NMSEs corresponding to the list of
data processing models. The terminal device 110 may determine whether the first information
satisfies a third predetermined condition. If the first information satisfies the third
predetermined condition, the terminal device 110 may determine a third status that indicates
the third predetermined condition is satistied. In this case, the second information transmitted
to the network device 120 may include the third status. By way of example, the terminal device
110 may determine a SGCS or NMSE based on an input CSI and corresponding output CSI.
The terminal device 110 may further determine a third status based on a third predefined criteria
and the SGCS or NMSE. The terminal device 110 may report the third status to the network
device 120.

[0091] In some embodiments, the third predetermined condition indicates a SGCS is larger
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than or equal to a sixth threshold. Alternatively, the third predetermined condition may indicate
the SGCS is less than or equal to the sixth threshold. For determination of the rank, layer or
data processing model, it (i.e., rank, layer or data processing model) can be provided by a
configuration or indication information, e.g., an indicator of rank, layer or data processing
model. Optionally, it can be a predefined rank, layer or AI/ML model, ¢.g., based on the lowest
(or largest) rank, layer or model ID (in a list of configured or indicated ranks, layers or AI/ML

models).

[0092] In some embodiments, the third predetermined condition may indicate that the
average or weighted SGCS corresponding to a list of ranks, layers or data processing models is
larger than or equal to a threshold. The list of ranks, layers or data processing models can be
provided by a configuration or indication information, ¢.g., the list of ranks is provided with the
configuration related to “RI-Restriction” (e.g., ri-Restriction, typell-RI-Restriction, typell-RI-
Restriction-r16). The list of ranks, layers or data processing model may be equivalent to the
configured or indicated ranks, layers or AI/ML models. In some other embodiments, the third
predetermined condition may indicate that the average or weighted SGCS corresponding to a

list of ranks, layers or AI/ML models is less than or equal to a threshold.

[0093] In some embodiments, the third predetermined condition may indicate that a statistic
(e.g., mean, variance, standard deviation, minimum, median, maximum) of the SGCSs
corresponding to a list of ranks, layers or AI/ML models is larger than or equal to a threshold.
Alternatively, or in addition, the third predetermined condition may indicate that a statistic of
the SGCSs corresponding to a list of ranks, layers or AI/ML models is less than or equal to a

threshold.

[0094] In some embodiments, the third predetermined condition may indicate that the
number of SGCSs that are larger than or equal to the sixth threshold is larger than or equal to a
tenth threshold. Alternatively, or in addition, the third predetermined condition may indicate
that the number of SGCSs that are larger than or equal to the sixth threshold is less than or equal
to the tenth threshold.

[0095] Alternatively, or in addition, the third predetermined condition may indicate that the
NMSE is less than or equal to a ninth threshold, the NMSE is larger than or equal to the ninth
threshold. In some other embodiments, the third predetermined condition may indicate that the
number of NMSEs that are less than or equal to the seventh threshold is larger than or equal to
an eleventh threshold. In some embodiments, the third predetermined condition may indicate

that the number of NMSEs that are less than or equal to the seventh threshold is less than or
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equal to the eleventh threshold.

[0096] In some embodiments, each rank/layer/AI/ML model may corresponds to a third
status. In this situation, the terminal device 110 may need to report the third status
corresponding to all configured or indicated ranks, layers or AI/ML models. In this case, the
mapping order of 1-bit fields indicating the third states in UCI or MAC-CE can be determined
based on the indicators of the ranks, layers or AI/ML models corresponding to the third states,
e.g., ascending (or descending) order of the indicators. In some embodiments, the terminal
device 110 can report at least one third state, e.g., multiple 1-bit fields are used to indicate

multiple third states.

[0097] In some embodiments, the terminal device 110 may determine a SGCS or NMSE
based on an input CSI and corresponding output CSI. In this case, the terminal device 110 may
report the SGCS or NMSE to the network device 120. In some embodiments, for reporting the
SGCS or NMSE, a new M4-bit CSI field can be introduced in a UCI, or a new MAC-CE
comprising a M4-bit field to indicate the SGCS or NMSE, i.e., the SGCS or NMSE can be
defined M4-bit value. By way of example, the M4-bit field may indicate a reported value of
SGCS or NMSE (called as “reported SGCS or NMSE”) corresponding to the measured value
of'a SGCS or NMSE (called as “measured SGCS or NMSE”). For example, a mapping between
the reported SGCS or NMSE and the measured SGCS or NMSE can be the following Tables 7
and 8. In some embodiments, intervals between b0 and b1, bl and b2, ... ... ,orcl and c2, ¢2
and c3, and the like can be the same (e.g., determined based on a step size) or different. The
value of M4 (i.e., bitwidth for the M4-bit field) can be determined based on the value of B or
C, e.g., M4=[log> B/C |, or M4=[log> (B/C+1)], or M4=[log> B/C |+1.

Table 7
Reported SGCS Measured SGCS
0 bo (e.g., 0) < SGCS < by
1 b1 <SGCS <b:
2 b2 < SGCS <bs
B be1 <SGCS <bg (e.g., 1)
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Table 8
Reported NMSE Measured NMSE (Unit: dB)
0 NMSE < ¢;
1 c1 <NMSE <c;
2 c2 <NMSE <c¢;
C cc <NMSE

[0098] Furthermore, in some embodiments, when each rank, layer or AI/ML model
corresponds to a SGCS or NMSE, the terminal device 110 may need to report the SGCSs
or NMSEs corresponding to all configured or indicated ranks, layers or AI/ML models.
In this case, the mapping order of the M4-bit fields indicating the SGCSs or NMSEs in
UCI or MAC-CE can be determined based on the indicators of the ranks, layers or AI/ML
models corresponding to the SGCSs or NMSEs, e.g., ascending (or descending) order of
the indicators of the ranks, layers or AI/ML models.

[0099] In some embodiments, the terminal device 110 may determine SGCSs or NMSEs
based on the comparison between the first channel state information and the second channel
state information. The terminal device 110 may determine a first set of SGCs or NMSEs based
on the SGCSs or NMSEs and the predetermined condition. In this case, in some embodiments,
the second information transmitted by the terminal device 110 may include one or more of:
indicators of rank, layer or data processing model of the first set of SGCSs or NMSEs, or the
first set of SGCSs or NMSEs. Alternatively, the second information transmitted by the terminal
device 110 may include one or more of: indicators of rank, layer or data processing model of
the SGCSs or NMSEs, or the SGCSs or NMSEs. In some embodiments, the third
predetermined condition may include the first set of SGCSs comprises N1 SGCSs having
largest values in the SGCSs. Alternatively, the third predetermined condition may include the
first set of NMSEs comprises N1 NMSEs having lowest values in the NMSEs. N1 may be an

integer number.

[0100] In some embodiments, the terminal device 110 may determine SGCSs or NMSEs

corresponding to the configured or indicated ranks, layers or AI/ML models based on the input
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CSI and corresponding output CSI. The terminal device 110 may determine a first set of SGCSs
or NMSEs based on the determined SGCSs or NMSEs. In this case, the terminal device 110
may report the indicators of the ranks, layers or AI/ML models corresponding to the first set of
SGCSs or NMSEs (represented as “first set of indicators” for short) and the first set of SGCSs
or NMSEs (optionally) to the network device 120.

[0101] In some embodiments, the first set of SGCSs or NMSEs may include the SGCSs or
NMSEs corresponding to the configured or indicated ranks, layers or AI/ML models. It means
that the first set of indicators includes the indicators of the configured or indicated ranks, layers
or AI/ML models. Alternatively, the first set of SGCSs or NMSEs may include top-N2 SGCSs
or NMSEs out of the SGCSs or NMSEs corresponding to the configured or indicated ranks,
layers or AI/ML models. In some embodiments, the top-N2 SGCSs out of the SGCSs may
refer to N2 SGCSs having the largest value of SGCS in the SGCSs. Alternatively, the top-N2
NMSEs out of the NMSEs may refer to having the lowest value of NMSE in the NMSEs. The
value of N2 can be provided by a new configuration or indication information. For example, it
can be a positive integer not larger than the number of the configured or indicated ranks, layers

or AI/ML models.

[0102] In some embodiments, for reporting one indicator in the first set of indicators, a new
or legacy M5-bit CSI field can be introduced in a UCI, or a new MAC-CE comprising a M5-
bit field to indicate an indicator, e.g., reusing legacy “RI” filed to indicate the indicator of a
rank, using new “layer ID” or “model ID” field to indicate the indicator of a layer, an AI/ML
model. The value of M5 may be determined based on the number of the configured or indicated

ranks, layers or AI/ML models, e.g., M5 = [log,( Number of Ranks, layers or models)].

[0103] In some embodiments, for reporting the first set of indicators, N2 M5-bit field can be
used to indicate the first set of indicators. Specifically, the mapping order of the N2 M5-bit
field can be determined based on the values of the first set of SGCSs or NMSEs, e.g., descend
order (i.e., from large to small) for SGCS, ascending order for NMSE, as shown in Table 9.

Table 9

CSI report number CSI fields

Indicator #1 in the first set of indicators

CSTIreport #n (e.g., indicator corresponding to the largest SGCS, the
lowest NMSE)
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Indicator #2 in the first set of indicators

Indicator #N2 in the first set of indicators

[0104] Optionally, in addition to the first set of indicators, the terminal device 110 can also
report the first set of SGCSs or NMSEs by using the same CSI report or MAC-CE. For example,
a mapping order of N2 M5-bit CSI fields indicating the first set of indicators, N2 M4-bit CSI
fields indicating the first set of SGCSs or NMSEs in UCI can be determined based on the Table
10.

Table 10

CSI report number CSI fields

Indicator #1 in the first set of indicators

SGCS or NMSE corresponding to Indicator #1

(e.g., the largest SGCS, the lowest NMSE)

Indicator #2 in the first set of indicators

CSI report #n
SGCS or NMSE corresponding to Indicator #2

Indicator #N2 in the first set of indicators

SGCS or NMSE corresponding to Indicator #N2

[0105] In some embodiments, the terminal device 110 may determine a number or
percentage of occurrences of the first status based on a plurality of monitored results of
the data processing model. In this case, the second information transmitted from the
terminal device 110 to the network device 120 may indicate the number or percentage of
occurrences of the first status. By way of example, after completing N (N>1) times of
model monitoring, the terminal device 110 can determine N monitored results.
Specifically, for each model monitoring, the terminal device 110 needs to determine
whether a first status occurs based on the beam IDs of the top-K1 genie-aided beams and
the beam IDs of the top-K2 predicted beams determined during this model monitoring.
The terminal device 110 may determines the number or percentage of occurrences of the

first status based on the N monitored results. In this case, the terminal device 110 may
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report the number or percentage to the network device 120.

[0106] In some embodiments, for reporting the number, a M6-bit CSI field can be
introduced in a UCI, or a MAC-CE comprising a M6-bit field to indicate the number. The
value of M6 (i.e., bitwidth for the M6-bit field) can be determined based on the value of
N (i.e., number of times of model monitoring), e.g., M6=[log> (N+1)], or M6=[log> N |+1.

[0107] Alternatively, or in addition, for reporting of the percentage is similar to the L1-
RSRP difference, a M7-bit CSI field can be introduced in a UCI, or a MAC-CE comprising
a M7-bit field to indicate a reported value of the percentage (called as “reported
percentage”) corresponding to the measured or determined value of a percentage (called
as “measured percentage”). For example, a mapping between the reported L1-RSRP
difference and the measured L1-RSRP difference can be Table 11. In some embodiments,
intervals between al and a2, a2 and a3 and the like can be the same (e.g., determined
based on a step size (e.g., 20%)) or different. The value of M7 (i.e., bitwidth for the M7-
bit field) can be determined based on the value of A, e.g., M7=[log24 |, or M7=[log2(A+1)],
or M7=[log.A |+1.

Table 11
Reported percentage Measured percentage
0 0 < percentage <al
1 al <percentage < a2
2 a2 < percentage < a3
A aA < percentage < 100%

[0108] In some embodiments, the terminal device 110 may determine a number or
percentage of occurrences of the first status based on a plurality of monitored results of
the data processing model. The terminal device 110 may determine whether the number
or percentage of occurrences of the first status satisfies a fourth predetermined condition.

If the number or percentage of occurrences of the first status satisfies a fourth
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predetermined condition, the terminal device 110 may determine a fourth status that
indicates the fourth predetermined condition is satisfied. In this case, the second
information transmitted by the terminal device 110 to the network device 120 may include
the fourth status. In some embodiments, the second information may be transmitted in
UCI. Alternatively, the second information may be transmitted in MAC CE. In some
embodiments, the fourth predetermined condition may indicate the number or percentage
of occurrences of the first status is larger than or equal to a twelfth threshold.
Alternatively, the fourth predetermined condition may indicate the number or percentage

of occurrences of the first status is less than or equal to the twelfth threshold.

[0109] Alternatively, the terminal device 110 may determine a number or percentage of
occurrences of the second status based on a plurality of monitored results of the data
processing model. By way of example, after completing N (N>1) times of model
monitoring, the terminal device 110 can determine N monitored results. Specifically, for
each model monitoring, the terminal device 110 needs to determine whether a second
status occurs. The terminal device 110 may determine a number or percentage of
occurrences of the second state based on the N monitored results. In some embodiments,
the terminal device 110 may transmit to the network device 120, the second information
indicating the number or percentage of occurrences of the second status. Alternatively,
the terminal device 110 may determine whether the number or percentage of occurrences
of the second status satisfies a fifth predetermined condition. The terminal device 110
may determine a fifth status that indicates the fifth predetermined condition is satisfied,
if the number or percentage of occurrences of the second status satisfies the fifth
predetermined condition. In this case, the second information transmitted from the
terminal device 110 to the network device 120 may include the fifth status. In some
embodiments, the number or percentage of occurrences of the second status may be larger
than or equal to a thirteenth threshold. Alternatively, the number or percentage of

occurrences of the second status is less than or equal to the thirteenth threshold.

[0110] Alternatively, the terminal device 110 may determine a statistical RSRP
difference based on a plurality of monitored results of the data processing model. In this
case, the terminal device 110 may transmit the second information to network device 120,
which includes the statistical RSRP difference. The statistical RSRP difference may be
one of the followings of the L1-RSRP difference: mean, variance, standard deviation,

minimum, median, maximum, CDF-related quantity. By way of example, after
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completing N (N>1) times of model monitoring, the terminal device 110 can determine N
monitored results. Specifically, for each model monitoring, the terminal device 110 needs
to determine a L1-RSRP difference. The terminal device 110 may determines a statistical
L1-RSRP difference based on the N monitored results (i.e., N L1-RSRP difference). For
example, the statistical L1-RSRP difference can be a statistic (e.g., mean, variance,
standard deviation, minimum, median, maximum, CDF-related quantity (e.g., L1-RSRP
difference corresponding to 90%)) of the N LI1-RSRP differences (e.g., L1-RSRP
difference 1). In this case, the terminal device 110 may report the statistical L1-RSRP

difference to the network device 120.

[0111] In some embodiments, the terminal device 110 may determine a number or
percentage of occurrences of third status is based on a plurality of monitored results of
the data processing model. For example, after completing N (N>1) times of model
monitoring, the terminal device 110 can determine N monitored results. Specifically, for
each model monitoring, the terminal device 110 needs to determine whether a third status
occurs. In some embodiments, the second information transmitted from the terminal
device 110 to the network device 120 may include the number or percentage of
occurrences of third status. Alternatively, the terminal device 110 may determine whether
the number or percentage of occurrences of third status satisfies a sixth predetermined
condition. If the number or percentage of occurrences of third status satisfies a sixth
predetermined condition, the terminal device 110 may determine a sixth status that
indicates the sixth predetermined condition is satisfied. In this case, the terminal device

110 may transmit the second information that comprising the sixth status.

[0112] In some embodiments, the sixth predetermined condition may indicate the
number or percentage of occurrences of the third status is larger than or equal to a
fourteenth threshold. Alternatively, the sixth predetermined condition may indicate the
number or percentage of occurrences of the third status is less than or equal to the

fourteenth threshold.

[0113] In some embodiments, for each model monitoring, the terminal device 110 needs
to determine whether a third status corresponding to a rank, layer or AI/ML model occurs.
Accordingly, the terminal device 110 may determine at least one number or percentage of
occurrences of the third status based on the N monitored results, and each number or
percentage corresponds to a rank, layer or AI/ML model. Then, the terminal device 110

may report the at least one number or percentage. Optionally, the terminal device 110 can



10

15

20

25

30

WO 2024/168517 PCT/CN2023/075909
37

also determine and report at least one sixth state based on the at least one number or

percentage, and each sixth status corresponds to a rank, layer or AI/ML model.

[0114] Alternatively, or in addition, the terminal device 110 may report the sixth status
corresponding to all configured or indicated ranks, layers or AI/ML models. The mapping
order of 1-bit fields indicating the sixth status in UCI or MAC-CE may be determined
based on the indicators of the ranks, layers or AI/ML models corresponding to the sixth

statuses.

[0115] In some embodiments, the terminal device 110 may determine at least one of: a
statistical SGCS or a statistical NMSE based on a plurality of monitored results of the
data processing model. In this case, the second information transmitted from the terminal
device 110 to the network device 120 may include at least one of: the statistical SGCS or
the statistical NMSE. By way of example, after completing N (N>1) times of model
monitoring, the terminal device 110 can determine N monitored results. Specifically, for
ecach model monitoring, the terminal device 110 can determine at least one SGCS or
NMSE. Further, each SGCS may correspond to a rank, layer or AI/ML model. In some
embodiments, the terminal device 110 determines at least one statistical SGCS or NMSE
based on the N monitored results (i.e., the determined SGCSs or NMSEs). Further, each
statistical SGCS may correspond to a rank, layer or AI/ML model. In this case, the
terminal device 110 may report the at least one statistical SGCS or NMSE to NW. The
statistical NMSE can be a statistic (e.g., mean, variance, standard deviation, minimum,

median, maximum) of the N NMSEs.

[0116] In some embodiments, when a determined SGCS corresponds to a rank, layer or
AI/ML model, the statistical SGCS (corresponding to/ associated with the rank, layer or
AI/ML model) can be a statistic of the SGCSs corresponding to the rank, layer or AI/ML
model. Optionally, the statistical SGCS can be a statistic of the SGCSs corresponding to
all (configured or indicated) ranks, layers or AI/ML models. Alternatively, when the
terminal device 110 determines one SGCS (e.g., an average or weighted SGCS) during

model monitoring, the statistical SGCS can be a statistic of the N SGCSs.

[0117] According to embodiments described with reference to FIG. 2, the terminal
device or the network device knows how to report the performance (metric) of the AI/ML
model. Further, based on the reported information related to the performance, the network

device can make reasonable and systematic decisions related to the AI/ML model for UE,
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and provide reasonable configuration or indication information related to the AI/ML

mode] for the terminal device.

[0118] FIG. 3 illustrates a flowchart of a communication method 300 implemented at a
terminal device in accordance with some embodiments of the present disclosure. In some

embodiments, the method 300 may be implemented by the terminal device 110 in FIG. 1.

[0119] In some embodiments, the terminal device 110 may receive a first set of
reference signals from the network device. The terminal device 110 may perform a first

measurement on the first set of reference signals.

[0120] At block 310, the terminal device 110 determines, based on a first measurement
on a first set of reference signals, a first set of parameters. For example, in some
embodiments, the terminal device 110 may determine a first set of beams based on RSRPs
of the first set of reference signals. In this case, the first set of parameters may include
the first set of beams. Alternatively, the first set of parameters may include first channel

state information.

[0121] At block 320, the terminal device 110 determines, based on a data processing
model and a second measurement on a second set of reference signals, a second set of
parameters. For example, in some embodiments, the terminal device 110 may determine
a second set of beams based on RSRPs of the second set of reference signals. In this case,
the second set of parameters may include the second set of beams. Alternatively, the
second set of parameters may include second channel state information. For example,
the measured L1-RSRPs of the beams in the second set of reference signals are used as
the input (i.e., one input sample) of the data processing model. The beam IDs of the top-
K beams out of the beams in the first set of reference signals may be the output of the data

processing model.

[0122] At block 330, the terminal device 110 determines first information based on a

comparison between the first set of parameters and the second set of parameters.

[0123] At block 340, the terminal device 110 determine second information based on
predetermined condition information and the first information. The second information
indicates at least one of: status information related to a performance metric, a number
related to the performance metric, a percentage related to the performance metric, or the

first information.
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[0124] At block 350, the terminal device 110 transmits the second information to the
network device. In some embodiments, the second information may be transmitted in

uplink control information. Alternatively, or in addition, the second information may be

in MAC CE.

[0125] In some embodiments, the first set of parameters comprises a first set of beams,
and the second set of parameters comprises a second set of beams. In some embodiments,

the predetermined condition information comprises a first predetermined condition.

[0126] In some embodiments, the terminal device 110 may determine, based on the
comparison between the first set of beams and the second set of beams, the first
information indicating whether the first set of beams overlaps with the second set of beams.
In some embodiments, the terminal device 110 may determine whether the first
information satisfies the first predetermined condition. In some embodiments, if the first
information satisfies the first predetermined condition, the terminal device 110 may
determine a first status that indicates the first predetermined condition is satisfied. In
some embodiments, the terminal device 110 may transmit, to the network device, the

second information comprising the first status.

[0127] In some embodiments, the first predetermined condition indicates at least one of:
a first target beam in the first set of beams overlaps with the second set of beams, the first
target beam in the first set of beams does not overlap with the second set of beams, a
second target beam in the second set of beams overlaps with the first set of beams, or the

second target beam in the second set of beams does not overlap with the first set of beams.

[0128] In some embodiments, the terminal device 110 may determine third information
based on the first set of beams and the second set of beams. The third information may
indicate which beam in the first set of beams overlaps with the first target beam in the
second set of beams. In some embodiments, the terminal device 110 may transmit, to the
network device, the second information comprising the first status, the third information
and beam information of the first set of beams. In some embodiments, if the first status
indicates the first target beam in the first set of beams does not overlap with the second

set of beams, the third information is omitted.

[0129] In some embodiments, the first set of parameters comprises a first measured
beam quality of a first beam in the first set of beams, and the second set of parameters

comprises a second measured beam quality of a second beam in the second set of beams.
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In some embodiments, the first set of parameters comprises a first set of measured beam
qualities of beams in the first set of beams, and the second set of parameters comprises a
second set of predicted beam qualities of beams in the second set of beams. In some
embodiments, the predetermined condition information comprises a second predetermined

condition,

[0130] In some embodiments, the first beam refers to a beam with best beam quality in
the first set of beams and the second beam refers to a beam with best beam quality in the

second set of beams. In some embodiments, the first beam is same as the second beam.

[0131] In some embodiments, the terminal device 110 may determine, based on the
comparison between the first measured beam quality and the second measured beam
quality, the first information indicating a first difference between the first measured beam
quality and the second measured beam quality. In some embodiments, the terminal device
110 may determine whether the first information satisfies the second predetermined
condition. In some embodiments, if the first information satisfied the second
predetermined condition, the terminal device 110 may determine a second status that
indicates the second predetermined condition is satisfied. In some embodiments, the
terminal device 110 may transmit, to the network device, the second information

comprising the second status.

[0132] In some embodiments, the second predetermined condition indicates one of: the
first difference is less than or equal to a first threshold, or the first difference is larger than

or equal to the first threshold.

[0133] In some embodiments, the terminal device 110 may determine, based on the
comparison between the first set of measured beam qualities and the second set of
predicted beam qualities, the first information indicating a first set of differences between
the first set of measured beam qualities and the second set of predicted beam qualities, or
a statistic of the first set of differences. In some embodiments, the terminal device 110
may determine whether the first information satisfies the second predetermined condition.
In some embodiments, if the first information satisfies the second predetermined condition,
the terminal device 110 may determine a second status that indicates the second
predetermined condition is satisfied. In some embodiments, the terminal device 110 may

transmit, to the network device, the second information comprising the second status.

[0134] In some embodiments, the second predetermined condition indicates one of: the
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number of second differences in the first set of differences is less than or equal to a second
threshold, or the number of second differences in the first set of differences is larger than
or equal to the second threshold. The second difference may refer to a difference that is
less than or equal to a threshold, or larger than or equal to a third threshold, a statistic of
the first set of differences is less than or equal to a fourth threshold, or the statistic is
larger than or equal to the fourth threshold. In some embodiments, the second information

comprises the first status and the second status.

[0135] In some embodiments, the terminal device 110 may determine, based on the
comparison between the first set of measured beam qualities and the second set of
predicted beam qualities, the first information indicating a first set of differences between
the first set of measured beam qualities and the second set of predicted beam qualities. In
some embodiments, the terminal device 110 may determine a first number of differences
based on the first set of differences and the second predetermined condition. In some
embodiments, the terminal device 110 may transmit, to the network device, the second
information comprising the first number of differences. In some embodiments, the second
predetermined condition comprises one of: the difference is less than or equal to a fifth

threshold, or the difference is larger than or equal to the fifth threshold.

[0136] In some embodiments, the first set of parameters comprises first channel state
information, and the second set of parameters comprises second channel state information.
In some embodiments, the predetermined condition information comprises a third

predetermined condition.

[0137] In some embodiments, the terminal device 110 may determine, based on the
comparison between the first channel state information and the second channel state
information, the first information indicating a squared generalized cosine similarity
(SGCS) or normalized mean squared error (NMSE). In some embodiments, the terminal
device 110 may determine whether the first information satisfies the third predetermined
condition. In some embodiments, if the first information satisfies the third predetermined
condition, the terminal device 110 may determine a third status that indicates the third
predetermined condition is satisfied. In some embodiments, the terminal device 110 may

transmit, to the network device, the second information comprising the third status.

[0138] In some embodiments, the SGCS comprises one of: a SGCS associated

with/corresponding to a rank, layer or data processing model, an averaged SGCS
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corresponding to the list of ranks, layers or data processing models, or a statistic of SGCSs
corresponding to the list of ranks, layers or data processing models. In some embodiments,
the NMSE comprises one of: a NMSE associated with or corresponding to the data
processing model, or a statistic of NMSEs corresponding to the list of data processing

models.

[0139] In some embodiments, the third predetermined condition indicates at least one
of: a SGCS is larger than or equal to a sixth threshold, the SGCS is less than or equal to
the sixth threshold, the NMSE is less than or equal to a ninth threshold, the NMSE is
larger than or equal to the ninth threshold, the number of SGCSs that are larger than or
equal to the sixth threshold is larger than or equal to a tenth threshold, the number of
SGCSs that are larger than or equal to the sixth threshold is less than or equal to the tenth
threshold, the number of NMSEs that are less than or equal to the seventh threshold is
larger than or equal to an eleventh threshold, or the number of NMSEs that are less than

or equal to the seventh threshold is less than or equal to the eleventh threshold.

[0140] In some embodiments, the terminal device 110 may determine, based on the
comparison between the first channel state information and the second channel state
information, SGCSs or NMSEs. In some embodiments, the terminal device 110 may
determine a first set of SGCs or NMSEs based on the SGCSs or NMSEs and the
predetermined condition. In some embodiments, the terminal device 110 may transmit,
to the network device, the second information comprising at least one of: indicators of
rank, layer or data processing model of the first set of SGCSs or NMSEs, or the first set
of SGCSs or NMSEs. In some embodiments, the terminal device 110 may transmit, to
the network device, the second information comprising at least one of: indicators of rank,

layer or data processing model of the SGCSs or NMSEs, or the SGCSs or NMSEs.

[0141] In some embodiments, the third predetermined condition comprises at least one
of: the first set of SGCSs comprises N1 SGCSs having largest values in the SGCSs, or the
first set of NMSEs comprises N1 NMSEs having lowest values in the NMSEs, wherein

N1 is an integer number.

[0142] In some embodiments, the terminal device 110 may determine a number or
percentage of occurrences of the first status based on a plurality of monitored results of
the data processing model. In some embodiments, the terminal device 110 may transmit,

to the network device, the second information indicating the number or percentage of



10

15

20

25

30

WO 2024/168517 PCT/CN2023/075909
43

occurrences of the first status.

[0143] In some embodiments, the terminal device 110 may determine a number or
percentage of occurrences of the first status based on a plurality of monitored results of
the data processing model. In some embodiments, the terminal device 110 may determine
whether the number or percentage of occurrences of the first status satisfies a fourth
predetermined condition. In some embodiments, the terminal device 110 may in
accordance with a determination that the number or percentage of occurrences of the first
status satisfies a fourth predetermined condition, determine a fourth status that indicates
the fourth predetermined condition is satisfied. In some embodiments, the terminal device
110 may transmit, to the network device, the second information comprising the fourth

status.

[0144] In some embodiments, the fourth predetermined condition indicates one of: the
number or percentage of occurrences of the first status is larger than or equal to a twelfth
threshold, or the number or percentage of occurrences of the first status is less than or

equal to the twelfth threshold.

[0145] In some embodiments, the terminal device 110 may determine a number or
percentage of occurrences of the second status based on a plurality of monitored results
of the data processing model. In some embodiments, the terminal device 110 may transmit,
to the network device, the second information indicating the number or percentage of

occurrences of the second status.

[0146] In some embodiments, the terminal device 110 may determine a number or
percentage of occurrences of the second status based on a plurality of monitored results
of the data processing model. In some embodiments, the terminal device 110 may
determine whether the number or percentage of occurrences of the second status satisfies
a fifth predetermined condition. In some embodiments, if the number or percentage of
occurrences of the second status satisfies the fifth predetermined condition, the terminal
device 110 may determine a fifth status that indicates the fifth predetermined condition is
satisfied. In some embodiments, the terminal device 110 may transmit, to the network

device, the second information comprising the fifth status.

[0147] In some embodiments, the fifth predetermined condition indicates one of: the
number or percentage of occurrences of the second status is larger than or equal to a

thirteenth threshold, or the number or percentage of occurrences of the second status is
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less than or equal to the thirteenth threshold.

[0148] In some embodiments, the terminal device 110 may determine a statistical RSRP
difference based on a plurality of monitored results of the data processing model. In some
embodiments, the terminal device 110 may transmit, to the network device, the second

information indicating the statistical RSRP difference.

[0149] In some embodiments, the terminal device 110 may determine a number or
percentage of occurrences of third status is based on a plurality of monitored results of
the data processing model. In some embodiments, the terminal device 110 may transmit,
to the network device, the second information indicating the number or percentage of

occurrences of third status.

[0150] In some embodiments, the terminal device 110 may determine a number or
percentage of occurrences of third status is based on a plurality of monitored results of
the data processing model. In some embodiments, the terminal device 110 may determine
whether the number or percentage of occurrences of third status satisfies a sixth
predetermined condition. In some embodiments, if the number or percentage of
occurrences of third status satisfies a sixth predetermined condition, the terminal device
110 may determine a sixth status that indicates the sixth predetermined condition is
satisfied. In some embodiments, the terminal device 110 may transmit, to the network

device, the second information comprising the sixth status.

[0151] In some embodiments, the sixth predetermined condition indicates the number
or percentage of occurrences of the third status is larger than or equal to a fourteenth
threshold. In some embodiments, the sixth predetermined condition indicates the number

or percentage of occurrences of the third status is less than or equal to the fourteenth

threshold.

[0152] In some embodiments, the terminal device 110 may determine at least one of: a
statistical SGCS or a statistical NMSE based on a plurality of monitored results of the
data processing model. In some embodiments, the terminal device 110 may transmit, to
the network device, the second information indicating the at least one of: the statistical

SGCS or the statistical NMSE.

[0153] In some embodiments, the second information is transmitted in a CSI report. In

some embodiments, the second information is transmitted in a medium access control
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control element (MAC CE). In some embodiments, if the second information comprises
the third information, the terminal device 110 may determine a bitwidth for the third

information based on the number of beams to be reported.

[0154] In some embodiments, the terminal device 110 may determine a bitwidth for the
first number of differences based on the number of the first set of beams or reference
signals. In some embodiments, the terminal device 110 may transmit, to the network
device, the first number of differences in a first part of a CSI report, and the values of the
differences in a second part of the CSI report. In some embodiments, the terminal device
110 may determine a bitwidth for the number or percentage of occurrences of the first,

second or third status based on the number of times of model monitoring.

[0155] FIG. 4 illustrates a flowchart of a communication method 400 implemented at
a network device in accordance with some embodiments of the present disclosure. In
some embodiments, the method 400 may be implemented by the network device 120 in

FIG. 1.

[0156] The network device 120 may transmit a configuration to the terminal device 110.
The configuration may indicate a first set of reference signals and/or resources of the first set
of reference signals. In addition, the configuration may indicate a second set of reference
signals and/or resources of the second set of reference signals. In some embodiments, the
second set of reference signals may be a subset of the first set of reference signals. Alternatively,
the second set of reference signals may be same as the first set of reference signals. In some
other embodiments, the second set of reference signals may be different from the first set of
reference signals. In some embodiments, the first set of reference signals and the second set
of reference signals may refer to CSI-RSs. Alternatively, the first set of reference signals and
the second set of reference signals may refer to SSBs. It is noted that the first set of reference

signals and the second set of reference signals may refer to any proper types of reference signals.

[0157] In addition, the configuration may indicate a data processing model for monitoring.
For example, the configuration may comprise an index of the data processing model.
Alternatively, the configuration may comprise model parameters for the data processing model.
The data processing model can be represented or indicated by (or replaced with) a model ID or
functionality. For the case of CSI compression, the AI/ML model may be equivalent to CSI

generation part or CSI reconstruction part.

[0158] At block 410, the network device 120 may transmit a plurality of reference
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signals to the terminal device 110. For example, the plurality of reference signals
includes the first set of reference signals and the second set of reference signals. In some
embodiments, the plurality of reference signals may be a plurality of CSI-RSs.

Alternatively, or in addition, the plurality of reference signals may be a plurality of SSBs.

[0159] At block 420, the network device 120 receives, from the terminal device 110,
second information indicating indicates at least one of: status information related to a
performance metric, a number related to the performance metric, or a percentage related
to the performance metric. The second information is determined based on predetermined
condition information and first information. The first information is determined based on
a comparison between a first set of parameters and a second set of parameters. The the
first set of parameters is determined based on a first measurement on a first set of reference
signals, and the second set of parameters is determined based on and a second

measurement on a second set of reference signals.

[0160] In some embodiments, the first set of parameters comprises a first set of beams,
and the second set of parameters comprises a second set of beams. In some embodiments,

the predetermined condition information comprises a first predetermined condition.

[0161] In some embodiments, the second information may include a first status that
indicates the first predetermined condition is satisfied. In some embodiments, the first
predetermined condition indicates at least one of: a first target beam in the first set of
beams overlaps with the second set of beams, the first target beam in the first set of beams
does not overlap with the second set of beams, a second target beam in the second set of
beams overlaps with the first set of beams, or the second target beam in the second set of

beams does not overlap with the first set of beams.

[0162] In some embodiments, the second information may include the first status, the
third information and beam information of the first set of beams. The third information
may indicate which beam in the first set of beams overlaps with the first target beam in

the second set of beams.

[0163] In some embodiments, if the first status indicates the first target beam in the first
set of beams does not overlap with the second set of beams, the third information is

omitted.

[0164] In some embodiments, the first set of parameters comprises a first measured
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beam quality of a first beam in the first set of beams, and the second set of parameters
comprises a second measured beam quality of a second beam in the second set of beams.
In some embodiments, the first set of parameters comprises a first set of measured beam
qualities of beams in the first set of beams, and the second set of parameters comprises a
second set of predicted beam qualities of beams in the second set of beams. In some
embodiments, the predetermined condition information comprises a second predetermined

condition.

[0165] In some embodiments, the first beam refers to a beam with best beam quality in
the first set of beams and the second beam refers to a beam with the best beam quality in

the second set of beams. In some embodiments, the first beam is same as the second beam.

[0166] In some embodiments, the second information comprises a second status that

indicates the second predetermined condition is satisfied.

[0167] In some embodiments, the second predetermined condition indicates one of: the
first difference is less than or equal to a first threshold, or the first difference is larger than

or equal to the first threshold.

[0168] In some embodiments, the second information comprises a second status that

indicates the second predetermined condition is satisfied.

[0169] In some embodiments, the second predetermined condition indicates one of: the
number of second differences in the first set of differences is less than or equal to a second
threshold, or the number of second differences in the first set of differences is larger than
or equal to the second threshold. The second difference may refer to a difference that is
less than or equal to a threshold, or larger than or equal to a third threshold, a statistic of
the first set of differences is less than or equal to a fourth threshold, or the statistic is
larger than or equal to the fourth threshold. In some embodiments, the second information

comprises the first status and the second status.

[0170] In some embodiments, the second information comprising a first set of
differences between the first set of measured beam qualities and the second set of
predicted beam qualities. In some embodiments, the second predetermined condition
comprises one of: the difference is less than or equal to a fifth threshold, or the difference

is larger than or equal to the fifth threshold.

[0171] In some embodiments, the first set of parameters comprises first channel state
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information, and the second set of parameters comprises second channel state information.
In some embodiments, the predetermined condition information comprises a third

predetermined condition.

[0172] In some embodiments, the second information comprises a third status that
indicates the third predetermined condition is satisfied. In some embodiments, the SGCS
comprises one of: a SGCS associated with or corresponding to a rank, layer or data
processing model, an averaged SGCS corresponding to the list of ranks, layers or data
processing models, or a statistic of SGCSs corresponding to the list of ranks, layers or
data processing models. In some embodiments, the NMSE comprises one of: a NMSE
associated with or corresponding to a data processing model, or a statistic of NMSEs

corresponding to the list of data processing models.

[0173] In some embodiments, the third predetermined condition indicates at least one
of: a SGCS is larger than or equal to a sixth threshold, the SGCS is less than or equal to
the sixth threshold, the NMSE is less than or equal to a ninth threshold, the NMSE is
larger than or equal to the ninth threshold, the number of SGCSs that are larger than or
equal to the sixth threshold is larger than or equal to a tenth threshold, the number of
SGCSs that are larger than or equal to the sixth threshold is less than or equal to the tenth
threshold, the number of NMSEs that are less than or equal to the seventh threshold is
larger than or equal to an eleventh threshold, or the number of NMSEs that are less than

or equal to the seventh threshold is less than or equal to the eleventh threshold.

[0174] In some embodiments, the second information comprises at least one of:
indicators of rank, layer or data processing model of the first set of SGCSs or NMSEs, or
the first set of SGCSs or NMSEs. In some embodiments, the second information
comprises at least one of: indicators of rank, layer or data processing model of the SGCSs

or NMSEs, or the SGCSs or NMSEs.

[0175] In some embodiments, the third predetermined condition comprises at least one
of: the first set of SGCSs comprises N1 SGCSs having largest values in the SGCSs, or the
first set of NMSEs comprises N1 NMSEs having lowest values in the NMSEs, wherein

N1 is an integer number.

[0176] In some embodiments, the second information indicates the number or

percentage of occurrences of the first status.
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[0177] In some embodiments, the second information comprises a fourth status that

indicates the fourth predetermined condition is satisfied.

[0178] In some embodiments, the fourth predetermined condition indicates one of: the
number or percentage of occurrences of the first status is larger than or equal to a twelfth
threshold, or the number or percentage of occurrences of the first status is less than or

equal to the twelfth threshold.

[0179] In some embodiments, the second information indicates the number or

percentage of occurrences of the second status.

[0180] In some embodiments, the second information comprises a fifth status that

indicates the fifth predetermined condition is satisfied.

[0181] In some embodiments, the fifth predetermined condition indicates one of: the
number or percentage of occurrences of the second status is larger than or equal to a
thirteenth threshold, or the number or percentage of occurrences of the second status is

less than or equal to the thirteenth threshold.

[0182] In some embodiments, the second information indicates a statistical RSRP

difference.

[0183] In some embodiments, the second information indicates the number or

percentage of occurrences of third status.

[0184] In some embodiments, the second information comprises a sixth status that

indicates the sixth predetermined condition is satisfied.

[0185] In some embodiments, the sixth predetermined condition indicates the number
or percentage of occurrences of the third status is larger than or equal to a fourteenth
threshold. In some embodiments, the sixth predetermined condition indicates the number
or percentage of occurrences of the third status is less than or equal to the fourteenth

threshold.

[0186] In some embodiments, the second information indicates the at least one of: the

statistical SGCS or the statistical NMSE.

[0187] FIG. 5 is a simplified block diagram of a device 500 that is suitable for
implementing embodiments of the present disclosure. The device 500 can be considered

as a further example implementation of any of the devices as shown in FIG. 1.
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Accordingly, the device 500 can be implemented at or as at least a part of the terminal

device 110 or the network device 120.

[0188] As shown, the device 500 includes a processor 510, a memory 520 coupled to
the processor 510, a suitable transmitter (TX)/receiver (RX) 540 coupled to the processor
510, and a communication interface coupled to the TX/RX 540. The memory 510 stores
at least a part of a program 530. The TX/RX 540 is for bidirectional communications.
The TX/RX 540 has at least one antenna to facilitate communication, though in practice
an Access Node mentioned in this application may have several ones. The communication
interface may represent any interface that is necessary for communication with other
network elements, such as X2/Xn interface for bidirectional communications between
eNBs/gNBs, S1/NG interface for communication between a Mobility Management Entity
(MME)/Access and Mobility Management Function (AMF)/SGW/UPF and the eNB/gNB,
Un interface for communication between the eNB/gNB and a relay node (RN), or Uu

interface for communication between the eNB/gNB and a terminal device.

[0189] The program 530 is assumed to include program instructions that, when executed
by the associated processor 510, enable the device 500 to operate in accordance with the
embodiments of the present disclosure, as discussed herein with reference to FIGS. 1 to
4. The embodiments herein may be implemented by computer software executable by the
processor 510 of the device 500, or by hardware, or by a combination of software and
hardware. The processor 510 may be configured to implement various embodiments of
the present disclosure. Furthermore, a combination of the processor 510 and memory 520
may form processing means 550 adapted to implement various embodiments of the present

disclosure.

[0190] The memory 520 may be of any type suitable to the local technical network and
may be implemented using any suitable data storage technology, such as a non-transitory
computer readable storage medium, semiconductor based memory devices, magnetic
memory devices and systems, optical memory devices and systems, fixed memory and
removable memory, as non-limiting examples. While only one memory 520 is shown in
the device 500, there may be several physically distinct memory modules in the device
500. The processor 510 may be of any type suitable to the local technical network, and
may include one or more of general purpose computers, special purpose computers,
microprocessors, digital signal processors (DSPs) and processors based on multicore

processor architecture, as non-limiting examples. The device 500 may have multiple
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processors, such as an application specific integrated circuit chip that is slaved in time to

a clock which synchronizes the main processor.

[0191] In some embodiments, a terminal device comprises a circuitry configured to:
determine, based on a first measurement on a first set of reference signals, a first set of
parameters; determine, based on a data processing model and a second measurement on a
second set of reference signals, a second set of parameters; determine first information
based on a comparison between the first set of parameters and the second set of parameters;
determine second information based on predetermined condition information and the first
information, wherein the second information indicates at least one of: status information
related to a performance metric, a number related to the performance metric, a percentage
related to the performance metric, or the first information; and transmit the second

information to the network device.

[0192] In some embodiments, a network device comprises a circuitry configured to:
receive, from a terminal device, second information indicating indicates at least one of:
status information related to a performance metric, a number related to the performance
metric, a percentage related to the performance metric, or the first information, wherein
the second information is determined based on predetermined condition information and
first information, wherein the first information is determined based on a comparison
between a first set of parameters and a second set of parameters, and wherein the first set
of parameters is determined based on a first measurement on a first set of reference signals,
and the second set of parameters is determined based on and a second measurement on a

second set of reference signals.

[0193] According to embodiments of the present disclosure, the circuitry may be

configured to perform any of the method implemented by the device as discussed above.

[0194] The term “circuitry” used herein may refer to hardware circuits and/or
combinations of hardware circuits and software. For example, the circuitry may be a
combination of analog and/or digital hardware circuits with software/firmware. As a
further example, the circuitry may be any portions of hardware processors with software
including digital signal processor(s), software, and memory(ies) that work together to
cause an apparatus, such as a terminal device or a network device, to perform various
functions. In a still further example, the circuitry may be hardware circuits and or

processors, such as a microprocessor or a portion of a microprocessor, that requires
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software/firmware for operation, but the software may not be present when it is not needed
for operation. As used herein, the term circuitry also covers an implementation of merely
a hardware circuit or processor(s) or a portion of a hardware circuit or processor(s) and

its (or their) accompanying software and/or firmware.

[0195] In summary, embodiments of the present disclosure provide the following

aspects.

[0196] In an aspect, a terminal device for communication, comprises a processor,
configured to cause the terminal device to: determine, based on a first measurement on a
first set of reference signals, a first set of parameters; determine, based on a data
processing model and a second measurement on a second set of reference signals, a second
set of parameters; determine first information based on a comparison between the first set
of parameters and the second set of parameters; determine second information based on
predetermined condition information and the first information, wherein the second
information indicates at least one of: status information related to a performance metric,
a number related to the performance metric, a percentage related to the performance metric,

or the first information; and transmit the second information to the network device.

[0197] In some aspects, the first set of parameters comprises a first set of beams, and
the second set of parameters comprises a second set of beams, and the predetermined

condition information comprises a first predetermined condition.

[0198] In some aspects, the processor is configured to further cause the terminal device
to: determine, based on the comparison between the first set of beams and the second set
of beams, the first information indicating whether the first set of beams overlaps with the
second set of beams; determine whether the first information satisfies the first
predetermined condition; in accordance with a determination that the first information
satisfies the first predetermined condition, determine a first status that indicates the first
predetermined condition is satisfied; and transmit, to the network device, the second

information comprising the first status.

[0199] In some aspects, the first predetermined condition indicates at least one of: a
first target beam in the first set of beams overlaps with the second set of beams, the first
target beam in the first set of beams does not overlap with the second set of beams, a
second target beam in the second set of beams overlaps with the first set of beams, or the

second target beam in the second set of beams does not overlap with the first set of beams.
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[0200] In some aspects, the processor is configured to further cause the terminal device
to: determine third information based on the first set of beams and the second set of beams,
where the third information indicates which beam in the first set of beams overlaps with
the first target beam in the second set of beams; transmit, to the network device, the second
information comprising the first status, the third information and beam information of the

first set of beams.

[0201] In some aspects, in accordance with a determination that the first status indicates
the first target beam in the first set of beams does not overlap with the second set of beams,

the third information is omitted.

[0202] In some aspects, the first set of parameters comprises a first measured beam
quality of a first beam in the first set of beams, and the second set of parameters comprises
a second measured beam quality of a second beam in the second set of beams, or wherein
the first set of parameters comprises a first set of measured beam qualities of beams in the
first set of beams, and the second set of parameters comprises a second set of predicted
beam qualities of beams in the second set of beams; and wherein the predetermined

condition information comprises a second predetermined condition.

[0203] In some aspects, the first beam refers to a beam with best quality in the first set
of beams and the second beam refers to a beam with the best quality in the second set of

beams, or wherein the first beam is same as the second beam.

[0204] In some aspects, the processor is configured to further cause the terminal device
to: determine, based on the comparison between the first measured beam quality and the
second measured beam quality, the first information indicating a first difference between
the first measured beam quality and the second measured beam quality; determine whether
the first information satisfies the second predetermined condition; in accordance with a
determination that the first information satisfied the second predetermined condition,
determine a second status that indicates the second predetermined condition is satisfied;

and transmit, to the network device, the second information comprising the second status.

[0205] In some aspects, the second predetermined condition indicates one of: the first
difference is less than or equal to a first threshold, or the first difference is larger than or

equal to the first threshold.

[0206] In some aspects, the processor is configured to further cause the terminal device
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to: determine, based on the comparison between the first set of measured beam qualities
and the second set of predicted beam qualities, the first information indicating a first set
of differences between the first set of measured beam qualities and the second set of
predicted beam qualities, or a statistic of the first set of differences; determine whether
the first information satisfies the second predetermined condition; in accordance with a
determination that the first information satisfies the second predetermined condition,
determine a second status that indicates the second predetermined condition is satisfied;

and transmit, to the network device, the second information comprising the second status.

[0207] In some aspects, the second predetermined condition indicates one of: the
number of second differences in the first set of differences is less than or equal to a second
threshold, or the number of second differences in the first set of differences is larger than
or equal to the second threshold, and wherein the second difference refers to a difference
that is less than or equal to a threshold, or larger than or equal to a third threshold, a
statistic of the first set of differences is less than or equal to a fourth threshold, or the

statistic is larger than or equal to the fourth threshold.

[0208] In some aspects, the second information comprises the first status and the second

status.

[0209] In some aspects, the processor is configured to further cause the terminal device
to: determine, based on the comparison between the first set of measured beam qualities
and the second set of predicted beam qualities, the first information indicating a first set
of differences between the first set of measured beam qualities and the second set of
predicted beam qualities; determine a first number of differences based on the first set of
differences and the second predetermined condition; and transmit, to the network device,

the second information comprising the first number of differences.

[0210] In some aspects, the second predetermined condition comprises one of: the
difference is less than or equal to a fifth threshold, or the difference is larger than or equal

to the fifth threshold.

[0211] In some aspects, the first set of parameters comprises first channel state
information, and the second set of parameters comprises second channel state information,
and wherein the predetermined condition information comprises a third predetermined

condition.
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[0212] In some aspects, the processor is configured to further cause the terminal device
to: determine, based on the comparison between the first channel state information and
the second channel state information, the first information indicating a squared
generalized cosine similarity (SGCS) or normalized mean squared error (NMSE);
determine whether the first information satisfies the third predetermined condition; in
accordance with a determination that the first information satisfies the third predetermined
condition, determine a third status that indicates the third predetermined condition is
satisfied; and transmit, to the network device, the second information comprising the third

status.

[0213] In some aspects, the SGCS comprises one of: a SGCS associated with or
corresponding to a rank, layer or data processing model, an averaged SGCS corresponding
to the list of ranks, layers or data processing models, or a statistic of SGCSs corresponding
to the list of ranks, layers or data processing models; and wherein the NMSE comprises
one of: a NMSE associated with or corresponding to a data processing model, or a statistic

of NMSEs corresponding to the list of data processing models.

[0214] In some aspects, the third predetermined condition indicates at least one of: a
SGCS is larger than or equal to a sixth threshold, the SGCS is less than or equal to the
sixth threshold, the NMSE is less than or equal to a ninth threshold, the NMSE is larger
than or equal to the ninth threshold, the number of SGCSs that are larger than or equal to
the sixth threshold is larger than or equal to a tenth threshold, the number of SGCSs that
are larger than or equal to the sixth threshold is less than or equal to the tenth threshold,
the number of NMSEs that are less than or equal to the seventh threshold is larger than or
equal to an eleventh threshold, or the number of NMSEs that are less than or equal to the

seventh threshold is less than or equal to the eleventh threshold.

[0215] In some aspects, the processor is configured to further cause the terminal device
to: determine, based on the comparison between the first channel state information and
the second channel state information, SGCSs or NMSEs; determine a first set of SGCs or
NMSEs based on the SGCSs or NMSEs and the predetermined condition; and transmit, to
the network device, the second information comprising at least one of: indicators of rank,
layer or data processing model of the first set of SGCSs or NMSEs, or the first set of
SGCSs or NMSEs; or transmit, to the network device, the second information comprising
at least one of: indicators of rank, layer or data processing model of the SGCSs or NMSEs,

or the SGCSs or NMSEs.
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[0216] In some aspects, the third predetermined condition comprises at least one of: the
first set of SGCSs comprises N1 SGCSs having largest values in the SGCSs, or the first
set of NMSEs comprises N1 NMSEs having lowest values in the NMSEs, wherein N1 is

an integer number.

[0217] In some aspects, the processor is configured to further cause the terminal device:
determine a number or percentage of occurrences of the first status based on a plurality of
monitored results of the data processing model; and transmit, to the network device, the

second information indicating the number or percentage of occurrences of the first status.

[0218] In some aspects, the processor is configured to further cause the terminal device:
determine a number or percentage of occurrences of the first status based on a plurality of
monitored results of the data processing model; determine whether the number or
percentage of occurrences of the first status satisfies a fourth predetermined condition; in
accordance with a determination that the number or percentage of occurrences of the first
status satisfies a fourth predetermined condition, determine a fourth status that indicates
the fourth predetermined condition is satisfied; and transmit, to the network device, the

second information comprising the fourth status.

[0219] In some aspects, the fourth predetermined condition indicates one of: the number
or percentage of occurrences of the first status is larger than or equal to a twelfth threshold,
or the number or percentage of occurrences of the first status is less than or equal to the

twelfth threshold.

[0220] In some aspects, the processor is configured to further cause the terminal device
to: determine a number or percentage of occurrences of the second status based on a
plurality of monitored results of the data processing model; and transmit, to the network
device, the second information indicating the number or percentage of occurrences of the

second status.

[0221] In some aspects, the processor is configured to further cause the terminal device
to: determine a number or percentage of occurrences of the second status based on a
plurality of monitored results of the data processing model; determine whether the number
or percentage of occurrences of the second status satisfies a fifth predetermined condition;
in accordance with a determination that the number or percentage of occurrences of the
second status satisfies the fifth predetermined condition, determine a fifth status that

indicates the fifth predetermined condition is satisfied; and transmit, to the network device,
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the second information comprising the fifth status.

[0222] In some aspects, the fifth predetermined condition indicates one of: the number
or percentage of occurrences of the second status is larger than or equal to a thirteenth
threshold, or the number or percentage of occurrences of the second status is less than or

equal to the thirteenth threshold.

[0223] In some aspects, the processor is configured to further cause the terminal device
to: determine a statistical RSRP difference based on a plurality of monitored results of the
data processing model; and transmit, to the network device, the second information

indicating the statistical RSRP difference.

[0224] In some aspects, the processor is configured to further cause the terminal device
to: determine a number or percentage of occurrences of third status is based on a plurality
of monitored results of the data processing model; and transmit, to the network device,

the second information indicating the number or percentage of occurrences of third status.

[0225] In some aspects, the processor is configured to further cause the terminal device
to: determine a number or percentage of occurrences of third status is based on a plurality
of monitored results of the data processing model; determine whether the number or
percentage of occurrences of third status satisfies a sixth predetermined condition; in
accordance with a determination that the number or percentage of occurrences of third
status satisfies a sixth predetermined condition, determine a sixth status that indicates the
sixth predetermined condition is satisfied; and transmit, to the network device, the second

information comprising the sixth status.

[0226] In some aspects, the sixth predetermined condition indicates one of: the number
or percentage of occurrences of the third status is larger than or equal to a fourteenth
threshold, or the number or percentage of occurrences of the third status is less than or

equal to the fourteenth threshold.

[0227] In some aspects, the processor is configured to further cause the terminal device
to: determine at least one of: a statistical SGCS or a statistical NMSE based on a plurality
of monitored results of the data processing model; and transmit, to the network device,
the second information indicating the at least one of: the statistical SGCS or the statistical

NMSE.

[0228] In some aspects, the second information is transmitted in a CSI report, or
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wherein the second information is transmitted in a medium access control control element

(MAC CE).

[0229] In some aspects, the processor is configured to further cause the terminal device
to: in accordance with a determination that the second information comprises the third
information, determine a bitwidth for the third information based on the number of beams

to be reported.

[0230] In some aspects, the processor is configured to further cause the terminal device
to: determine a bitwidth for the first number of differences based on the number of the

first set of beams or reference signals.

[0231] In some aspects, the processor is configured to further cause the terminal device
to transmit, to the network device, the first number of differences in a first part of a CSI

report, and the values of the differences in a second part of the CSI report.

[0232] In some aspects, the processor is configured to further cause the terminal device
to: determine a bitwidth for the number or percentage of occurrences of the first, second

or third status based on the number of times of model monitoring.

[0233] In an aspect, a network device for communication, comprises a processor,
configured to cause the network device to: receive, from a terminal device, second
information indicating indicates at least one of: status information related to a
performance metric, a number related to the performance metric, a percentage related to
the performance metric, or the first information, wherein the second information is
determined based on predetermined condition information and first information, wherein
the first information is determined based on a comparison between a first set of parameters
and a second set of parameters, and wherein the first set of parameters is determined based
on a first measurement on a first set of reference signals, and the second set of parameters

is determined based on and a second measurement on a second set of reference signals.

[0234] In some aspects, the first set of parameters comprises a first set of beams, and
the second set of parameters comprises a second set of beams. In some embodiments, the

predetermined condition information comprises a first predetermined condition.

[0235] In some aspects, the second information may include a first status that indicates
the first predetermined condition is satisfied. In some embodiments, the first

predetermined condition indicates at least one of: a first target beam in the first set of
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beams overlaps with the second set of beams, the first target beam in the first set of beams
does not overlap with the second set of beams, a second target beam in the second set of
beams overlaps with the first set of beams, or the second target beam in the second set of

beams does not overlap with the first set of beams.

[0236] In some aspects, the second information may include the first status, the third
information and beam information of the first set of beams. The third information may
indicate which beam in the first set of beams overlaps with the first target beam in the

second set of beams.

[0237] In some aspects, if the first status indicates the first target beam in the first set

of beams does not overlap with the second set of beams, the third information is omitted.

[0238] In some aspects, the first set of parameters comprises a first measured beam
quality of a first beam in the first set of beams, and the second set of parameters comprises
a second measured beam quality of a second beam in the second set of beams. In some
embodiments, the first set of parameters comprises a first set of measured beam qualities
of beams in the first set of beams, and the second set of parameters comprises a second
set of predicted beam qualities of beams in the second set of beams. In some embodiments,

the predetermined condition information comprises a second predetermined condition.

[0239] In some aspects, the first beam refers to a first target beam in the first set of
beams and the second beam refers to the first target beam in the second set of beams. In

some embodiments, the first beam is same as the second beam.

[0240] In some aspects, the second information comprises a second status that indicates

the second predetermined condition is satisfied.

[0241] In some aspects, the second predetermined condition indicates one of: the first
difference is less than or equal to a first threshold, or the first difference is larger than or

equal to the first threshold.

[0242] In some aspects, the second information comprises a second status that indicates

the second predetermined condition is satisfied.

[0243] In some aspects, the second predetermined condition indicates one of: the
number of second differences in the first set of differences is less than or equal to a second
threshold, or the number of second differences in the first set of differences is larger than

or equal to the second threshold. The second difference may refer to a difference that is
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less than or equal to a threshold, or larger than or equal to a third threshold, a statistic of
the first set of differences is less than or equal to a fourth threshold, or the statistic is
larger than or equal to the fourth threshold. In some embodiments, the second information

comprises the first status and the second status.

[0244] In some aspects, the second information comprising a first set of differences
between the first set of measured beam qualities and the second set of predicted beam
qualities. In some embodiments, the second predetermined condition comprises one of:
the difference is less than or equal to a fifth threshold, or the difference is larger than or

equal to the fifth threshold.

[0245] In some aspects, the first set of parameters comprises first channel state
information, and the second set of parameters comprises second channel state information.
In some embodiments, the predetermined condition information comprises a third

predetermined condition.

[0246] In some aspects, the second information comprises a third status that indicates
the third predetermined condition is satisfied. In some embodiments, the SGCS comprises
one of: a SGCS associated with or corresponding to a rank, layer or data processing model,
an averaged SGCS corresponding to the list of ranks, layers or data processing models, or
a statistic of SGCSs corresponding to the list of ranks, layers or data processing models.
In some embodiments, the NMSE comprises one of: a NMSE associated with or
corresponding to a data processing model, or a statistic of NMSEs corresponding to the

list of data processing models.

[0247] 1In some aspects, the third predetermined condition indicates at least one of: a
SGCS is larger than or equal to a sixth threshold, the SGCS is less than or equal to the
sixth threshold, the NMSE is less than or equal to a ninth threshold, the NMSE is larger
than or equal to the ninth threshold, the number of SGCSs that are larger than or equal to
the sixth threshold is larger than or equal to a tenth threshold, the number of SGCSs that
are larger than or equal to the sixth threshold is less than or equal to the tenth threshold,
the number of NMSEs that are less than or equal to the seventh threshold is larger than or
equal to an eleventh threshold, or the number of NMSEs that are less than or equal to the

seventh threshold is less than or equal to the eleventh threshold.

[0248] In some aspects, the second information comprises at least one of: indicators of

rank, layer or data processing model of the first set of SGCSs or NMSEs, or the first set
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of SGCSs or NMSEs. In some embodiments, the second information comprises at least
one of: indicators of rank, layer or data processing model of the SGCSs or NMSEs, or the
SGCSs or NMSEs.

[0249] In some aspects, the third predetermined condition comprises at least one of: the
first set of SGCSs comprises N1 SGCSs having largest values in the SGCSs, or the first
set of NMSEs comprises N1 NMSEs having lowest values in the NMSEs, wherein N1 is

an integer number.

[0250] In some aspects, the second information indicates the number or percentage of

occurrences of the first status.

[0251] In some aspects, the second information comprises a fourth status that indicates

the fourth predetermined condition is satisfied.

[0252] In some aspects, the fourth predetermined condition indicates one of: the number
or percentage of occurrences of the first status is larger than or equal to a twelfth threshold,
or the number or percentage of occurrences of the first status is less than or equal to the

twelfth threshold.

[0253] In some aspects, the second information indicates the number or percentage of

occurrences of the second status.

[0254] In some embodiments, the second information comprises a fifth status that

indicates the fifth predetermined condition is satisfied.

[0255] In some aspects, the fifth predetermined condition indicates one of: the number
or percentage of occurrences of the second status is larger than or equal to a thirteenth
threshold, or the number or percentage of occurrences of the second status is less than or

equal to the thirteenth threshold.
[0256] In some aspects, the second information indicates a statistical RSRP difference.

[0257] In some aspects, the second information indicates the number or percentage of

occurrences of third status.

[0258] In some aspects, the second information comprises a sixth status that indicates

the sixth predetermined condition is satisfied.

[0259] In some aspects, the sixth predetermined condition indicates the number or

percentage of occurrences of the third status is larger than or equal to a fourteenth
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threshold. In some embodiments, the sixth predetermined condition indicates the number
or percentage of occurrences of the third status is less than or equal to the fourteenth

threshold.

[0260] In some aspects, the second information indicates the at least one of: the

statistical SGCS or the statistical NMSE.

[0261] In an aspect, a computer readable medium having instructions stored thereon,
the instructions, when executed on at least one processor, causing the at least one

processor to perform the method implemented by the device discussed above.

[0262] In an aspect, a computer program comprising instructions, the instructions, when
executed on at least one processor, causing the at least one processor to perform the

method implemented by the device discussed above.

[0263] Generally, various embodiments of the present disclosure may be implemented
in hardware or special purpose circuits, software, logic or any combination thereof. Some
aspects may be implemented in hardware, while other aspects may be implemented in
firmware or software which may be executed by a controller, microprocessor or other
computing device. While various aspects of embodiments of the present disclosure are
illustrated and described as block diagrams, flowcharts, or using some other pictorial
representation, it will be appreciated that the blocks, apparatus, systems, techniques or
methods described herein may be implemented in, as non-limiting examples, hardware,
software, firmware, special purpose circuits or logic, general purpose hardware or

controller or other computing devices, or some combination thereof.

[0264] The present disclosure also provides at least one computer program product
tangibly stored on a non-transitory computer readable storage medium. The computer
program product includes computer-executable instructions, such as those included in
program modules, being executed in a device on a target real or virtual processor, to carry
out the process or method as described above with reference to FIGS. 1 to 4. Generally,
program modules include routines, programs, libraries, objects, classes, components, data
structures, or the like that perform particular tasks or implement particular abstract data
types. The functionality of the program modules may be combined or split between
program modules as desired in various embodiments. Machine-executable instructions
for program modules may be executed within a local or distributed device. In a distributed

device, program modules may be located in both local and remote storage media.
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[0265] Program code for carrying out methods of the present disclosure may be written
in any combination of one or more programming languages. These program codes may
be provided to a processor or controller of a general purpose computer, special purpose
computer, or other programmable data processing apparatus, such that the program codes,
when executed by the processor or controller, cause the functions/operations specified in
the flowcharts and/or block diagrams to be implemented. The program code may execute
entirely on a machine, partly on the machine, as a stand-alone software package, partly

on the machine and partly on a remote machine or entirely on the remote machine or server.

[0266] The above program code may be embodied on a machine readable medium,
which may be any tangible medium that may contain, or store a program for use by or in
connection with an instruction execution system, apparatus, or device. The machine
readable medium may be a machine readable signal medium or a machine readable storage
medium. A machine readable medium may include but not limited to an electronic,
magnetic, optical, electromagnetic, infrared, or semiconductor system, apparatus, or
device, or any suitable combination of the foregoing. More specific examples of the
machine readable storage medium would include an electrical connection having one or
more wires, a portable computer diskette, a hard disk, a random access memory (RAM),
a read-only memory (ROM), an erasable programmable read-only memory (EPROM or
Flash memory), an optical fiber, a portable compact disc read-only memory (CD-ROM),
an optical storage device, a magnetic storage device, or any suitable combination of the

foregoing.

[0267] Further, while operations are depicted in a particular order, this should not be
understood as requiring that such operations be performed in the particular order shown
or in sequential order, or that all illustrated operations be performed, to achieve desirable
results. In certain circumstances, multitasking and parallel processing may be
advantageous. Likewise, while several specific implementation details are contained in
the above discussions, these should not be construed as limitations on the scope of the
present disclosure, but rather as descriptions of features that may be specific to particular
embodiments. Certain features that are described in the context of separate embodiments
may also be implemented in combination in a single embodiment. Conversely, various
features that are described in the context of a single embodiment may also be implemented

in multiple embodiments separately or in any suitable sub-combination.

[0268] Although the present disclosure has been described in language specific to
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structural features and/or methodological acts, it is to be understood that the present
disclosure defined in the appended claims is not necessarily limited to the specific features
or acts described above. Rather, the specific features and acts described above are

disclosed as example forms of implementing the claims.
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WHAT IS CLAIMED IS:

1. A terminal device, comprising:
a processor, configured to cause the terminal device to:

determine, based on a first measurement on a first set of reference signals, a first
set of parameters;

determine, based on a data processing model and a second measurement on a
second set of reference signals, a second set of parameters;

determine first information based on a comparison between the first set of
parameters and the second set of parameters;

determine a second information based on predetermined condition information
and the first information, wherein the second information indicates at least one of: status
information related to a performance metric, a number related to the performance metric,
a percentage related to the performance metric, or the first information; and

transmit the second information to the network device.

2. The terminal device of claim 1, wherein the first set of parameters comprises a first
set of beams, and the second set of parameters comprises a second set of beams,
wherein the predetermined condition information comprises a first predetermined

condition.

3. The terminal device of claim 2, wherein the processor is configured to further cause
the terminal device to:

determine, based on the comparison between the first set of beams and the second set of
beams, the first information indicating whether the first set of beams overlaps with the second
set of beams;

determine whether the first information satisfies the first predetermined condition,
wherein the first predetermined condition indicates at least one of: a first target beam in the first
set of beams overlaps with the second set of beams, the first target beam in the first set of beams
does not overlap with the second set of beams, a second target beam in the second set of beams
overlaps with the first set of beams, or the second target beam in the second set of beams does

not overlap with the first set of beams;
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in accordance with a determination that the first information satisfies the first
predetermined condition, determine a first status that indicates the first predetermined condition
1s satisfied; and

transmit, to the network device, the second information comprising the first status.

4. The terminal device of claim 3, wherein the processor is configured to further cause
the terminal device to:

determine third information based on the first set of beams and the second set of beams,
wherein the third information indicates which beam in the first set of beams overlaps with the
first target beam in the second set of beams; and

transmit, to the network device, the second information comprising at least one of the

first status, the third information and beam information of the first set of beams.

5. The terminal device of claim 4, wherein in accordance with a determination that the
first status indicates the first target beam in the first set of beams does not overlap with the

second set of beams, the third information is omitted.

6. The terminal device of claim 1, wherein the first set of parameters comprises a first
measured beam quality of a first beam in the first set of beams, and the second set of parameters
comprises a second measured beam quality of a second beam in the second set of beams, or

wherein the first set of parameters comprises a first set of measured beam qualities of
beams in the first set of beams, and the second set of parameters comprises a second set of
predicted beam qualities of beams in the second set of beams; and

wherein the predefined condition information comprises a second predetermined

condition.

7. The terminal device of claim 6, wherein the first beam refers to a beam with best
beam quality in the first set of beams and the second beam refers to a beam with best beam
quality in the second set of beams, or

wherein the first beam is the same as the second beam, or

wherein the first set of beams 1s the same as the second set of beams.

8. The terminal device of claim 6 or 7, wherein the processor is configured to further

cause the terminal device to:
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determine, based on the comparison between the first measured beam quality and the
second measured beam quality, the first information indicating a first difference between the
first measured beam quality and the second measured beam quality;

determine whether the first information satisfies the second predetermined condition,
and wherein the second predetermined condition indicates one of: the first difference is less
than or equal to a first threshold, or the first difference is larger than or equal to the first
threshold;

in accordance with a determination that the first information satisfies the second
predetermined condition, determine a second status that indicates the second predetermined
condition is satisfied; and

transmit, to the network device, the second information comprising the second status.

9. The terminal device of claim 6 or 7, wherein the processor is configured to further
cause the terminal device to:

determine, based on the comparison between the first set of measured beam qualities
and the second set of predicted beam qualities, the first information indicating a first set of
differences between the first set of measured beam qualities and the second set of predicted
beam qualities, or a statistic of the first set of differences;

determine whether the first information satisfies the second predetermined condition,
and wherein the second predetermined condition indicates one of: the number of second
differences in the first set of difference is less than or equal to a second threshold, the number
of second differences in the first set of difference is larger than or equal to the second threshold,
and wherein the second difference refers to a difference that is less than or equal to a threshold,
or larger than or equal to a third threshold, the statistic is less than or equal to a fourth threshold,
or the statistic is larger than or equal to the fourth threshold;

in accordance with a determination that the first information satisfies the second
predetermined condition, determine a second status that indicates the second predetermined
condition is satisfied; and

transmit, to the network device, the second information comprising the second status.

10. The terminal device of claim 6 or 7, wherein the processor is configured to further
cause the terminal device to:
determine, based on the comparison between the first set of measured beam qualities

and the second set of predicted beam qualities, the first information indicating a first set of
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differences between the first set of measured beam qualities and the second set of predicted
beam qualities;

determine at least one of a first number of differences or a second set of differences
based on the first set of differences and the second predetermined condition, wherein the second
predetermined condition comprises one of: the difference is less than or equal to a fifth
threshold, or the difference is larger than or equal to the fifth threshold; and

transmit, to the network device, the second information comprising at least one of the
first number of differences, or the second set of differences, and wherein the second set of
differences comprises a subset of differences from the first set of differences which satisfies the

second predetermined condition.

11. The terminal device of claim 1, wherein the first set of parameters comprises first
channel state information, and the second set of parameters comprises second channel state
information, and

wherein the predetermined condition information comprises a third predetermined

condition.

12. The terminal device of claim 11, wherein the processor is configured to further cause
the terminal device to:

determine, based on the comparison between the first channel state information and the
second channel state information, the first information indicating a squared generalized cosine
similarity (SGCS), normalized mean squared error (NMSE), a list of SGCSs or a list of NMSEs;

determine whether the first information satisfies the third predetermined condition, and
wherein the third predetermined condition indicates at least one of: a SGCS is larger than or
equal to a sixth threshold, the SGCS is less than or equal to the sixth threshold, the NMSE is
less than or equal to a ninth threshold, the NMSE is larger than or equal to the ninth threshold,
the number of SGCSs that are larger than or equal to the sixth threshold is larger than or equal
to a tenth threshold, the number of SGCSs that are larger than or equal to the sixth threshold is
less than or equal to the tenth threshold, the number of NMSEs that are less than or equal to the
seventh threshold is larger than or equal to an eleventh threshold, or the number of NMSEs that
are less than or equal to the seventh threshold is less than or equal to the eleventh threshold;

in accordance with a determination that the first information satisfies the third
predetermined condition, determine a third status that indicates the third predetermined

condition is satisfied; and
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transmit, to the network device, the second information comprising the third status.

13. The terminal device of claim 12, wherein the SGCS or NMSE comprises one of:

a SGCS or NMSE corresponding to a rank or layer,

an averaged or weighted SGCS or NMSE corresponding to a list of ranks or layers, or
a statistic of SGCSs or NMSEs corresponding to the list of ranks or layers; and
wherein the list of SGCSs or NMSEs comprises a list of SGCSs or NMSEs

corresponding to the list of ranks or layers.

14. The terminal device of claim 11, wherein the processor is configured to further cause
the terminal device to:

determine, based on the comparison between the first channel state information and the
second channel state information, SGCSs or NMSEs;

determine a first set of SGCs or NMSEs based on the SGCSs or NMSEs and the third
predetermined condition, and wherein the third predetermined condition comprises at least one
of: the first set of SGCSs comprises N1 SGCSs having largest values in the SGCSs, or the first
set of NMSEs comprises N1 NMSEs having lowest values in the NMSEs, wherein N1 is an
integer number; and

transmit, to the network device, the second information comprising at least one of:
indicators of rank or layer corresponding to the first set of SGCSs or NMSE:s, or the first set of
SGCSs or NMSEs.

15. The terminal device of any of claims 1-14, wherein the processor is configured to
further cause the terminal device:

determine a number or percentage of occurrences of a target status based on a plurality
of monitored results of the data processing model, wherein the target status comprises one of:
the first status, the second status, or the third status; and

transmit, to the network device, the second information indicating the number or

percentage of occurrences of the target status.

16. The terminal device of any of claims 1-14, wherein the processor is configured to

further cause the terminal device;
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determine a number or percentage of occurrences of a target status based on a plurality
of monitored results of the data processing model, wherein the target status comprises one of:
the first status, the second status, or the third status;

determine whether the number or percentage of occurrences of the target status satisfies
a fourth predetermined condition, and wherein the fourth predetermined condition indicates one
of: the number or percentage of occurrences of the target status is larger than or equal to a
twelfth threshold, or the number or percentage of occurrences of the target status is less than or
equal to the twelfth threshold;

in accordance with a determination that the number or percentage of occurrences of the
target status satisfies a fourth predetermined condition, determine a fourth status that indicates
the fourth predetermined condition is satisfied; and

transmit, to the network device, the second information comprising the fourth status.

17. The terminal device of any of claims 1-14, wherein the processor is configured to
further cause the terminal device to:

determine at least one of: a statistical RSRP difference, a statistical SGCS or a statistical
NMSE based on a plurality of monitored results of the data processing model; and

transmit, to the network device, the second information indicating the at least one of:

the statistical RSRP difference, the statistical SGCS, or the statistical NMSE.

18. The terminal device of any of claims 1-17, wherein the second information is
transmitted in a CSI report, or
wherein the second information is transmitted in a medium access control control

element (MAC CE).

19. The terminal device of claim 18, wherein the processor is configured to further cause
the terminal device to:

in accordance with a determination that the second information comprises the third
information, determine a bitwidth for the third information based on the number of beams to be
reported, or

in accordance with a determination that the second information comprises the first
number of differences, determine a bitwidth for the first number of differences based on the

number of the first set of beams or reference signals.
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20. The terminal device of any of claims 1-19, wherein the processor is configured to
further cause the terminal device to:
transmit, to the network device, the first number of differences in a first part of a CSI

report, and the second set of differences in a second part of the CSI report.
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