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Attorney Docket No.: US84280

METHODS AND APPARATUSES FOR BEAM OPERATIONS

CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] The present application is a continuation application of US Patent Application Serial
No. 16/660726, which claims the benefit of and priority to a provisional U.S. Patent Application
Serial No. 62/754,165 filed on November 1, 2018, entitled “Method and Apparatus for
Spatial QCL assumptions with Overlapped CORESETSs,” with Attorney Docket No. US75368.
The contents of all above-named applications are fully incorporated herein by reference for all

purposes.

FIELD
[0002] The present disclosure generally relates to wireless communications, and more

particularly, to methods and apparatuses for beam operations.

BACKGROUND
[0003] The next generation (e.g., Fifth Generation (5G) New Radio (NR)) wireless

communication system may utilize beamforming technologies to provide directional
communications. For example, a User Equipment (UE) may perform beam operations to switch
its beam(s) to transmit or receive channels or resources. Each beam the UE applies may be
considered as a spatial domain filter that is determined by a corresponding QCL assumption.
[0004] However, current specifications for the next generation wireless communication
system may cause a UE to perform unfavorable beam switching when the UE is configured with
multiple Control Resource Sets (CORESETSs). In addition, although the next generation wireless
communication system enables utilizing a flexible resource allocation scheme, a UE is likely
unable to decide which QCL assumption to use due to the ambiguity of the current specifications
for the next generation wireless communication system.

[0005] Therefore, there is a need in the art for methods and apparatuses of determining QCL

assumptions for beam operations when multiple CORESETsSs are configured to a UE.

SUMMARY

[0006] The present disclosure is directed to methods and apparatuses for beam operations.
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[0007] According to an aspect of the present disclosure, a UE is provided. The UE includes
one or more non-transitory computer-readable media having computer-executable instructions
embodied thereon and at least one processor coupled to the one or more non-transitory computer-
readable media. The at least one processor is configured to execute the computer-executable
instructions to monitor at least one of multiple CORESETSs configured for the UE within an active
BWP of a serving cell in a time slot, and apply a first QCL assumption of a first CORESET of a
set of one or more monitored CORESETsSs to receive a Downlink (DL) Reference Signal (RS). The
first CORESET may be associated with a monitored search space configured with a lowest
CORESET Identity (ID) among the set of one or more monitored CORESETs.

[0008] According to another aspect of the present disclosure, a UE is provided. The UE
includes one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon and at least one processor coupled to the one or more non-transitory
computer-readable media. The at least one processor is configured to execute the computer-
executable instructions to monitor at least one of multiple CORESETs configured for the UE
within an active BWP of a serving cell in a time slot, receive Downlink Control Information (DCI)
scheduling a Physical Downlink Shared Channel (PDSCH) from a Physical Downlink Control
Channel (PDCCH), and apply a QCL assumption for reception of the PDCCH to receive the
PDSCH, when a scheduling offset between a last symbol of the PDCCH carrying the DCI and a
first symbol of the PDSCH is less than a threshold. The PDCCH may be transmitted in one of a
set of one or more monitored CORESETSs, and the one of the set of one or more monitored
CORESETSs may be associated with a monitored search space configured with a lowest CORESET
ID among the set of one or more monitored CORESETs.

[0009] According to another aspect of the present disclosure, a method of wireless
communications is provided. The method includes monitoring, by a UE, at least one of multiple
CORESETs configured for the UE within an active BWP of a serving cell in a time slot, and
applying, by the UE, a first QCL assumption of a first CORESET of the set of one or more
monitored CORESETs to receive a DL RS. The first CORESET may be associated with a
monitored search space configured with a lowest CORESET ID among the set of one or more

monitored CORESETs.

BRIEF DESCRIPTION OF THE DRAWINGS

-9
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[0010] Aspects of the present disclosure are best understood from the following detailed
description when read with the accompanying figures. Various features are not drawn to scale.
Dimensions of various features may be arbitrarily increased or reduced for clarity of discussion.
[0011] Fig. 1 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0012] Fig. 2 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0013] Fig. 3 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0014] Fig. 4 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0015] Fig. 5 is a schematic diagram illustrating a PDSCH overlapping a CORESET in the
time domain, in accordance with an example implementation of the present disclosure.

[0016] Fig. 6 is a schematic diagram illustrating that an aperiodic CSI-RS, a PDSCH, and a
CORESET are overlapped in the time domain, in accordance with an example implementation of
the present disclosure.

[0017] Fig. 7 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0018] Fig. 8 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0019] Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless
communication system, in accordance with an example implementation of the present disclosure.
[0020] Fig. 10 is a block diagram illustrating a node for wireless communication, in

accordance with various aspects of the present disclosure.

DETAILED DESCRIPTION

[0021] The following description contains specific information pertaining to example
implementations in the present disclosure. The drawings in the present disclosure and their
accompanying detailed description are directed to merely example implementations. However, the
present disclosure is not limited to merely these example implementations. Other variations and

implementations of the present disclosure will occur to those skilled in the art. Unless noted

-3
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otherwise, like or corresponding elements among the figures may be indicated by like or
corresponding reference numerals. Moreover, the drawings and illustrations in the present
disclosure are generally not to scale and are not intended to correspond to actual relative
dimensions.

[0022] For the purpose of consistency and ease of understanding, like features may be
identified (although, in some examples, not shown) by the same numerals in the example figures.
However, the features in different implementations may be differed in other respects, and thus
shall not be narrowly confined to what is shown in the figures.

[0023] The description uses the phrases “in one implementation,” or “in some
implementations,” which may each refer to one or more of the same or different implementations.
The term “coupled” is defined as connected, whether directly or indirectly through intervening
components, and is not necessarily limited to physical connections. The term “comprising,” when
utilized, means “including, but not necessarily limited to”; it specifically indicates open-ended
inclusion or membership in the so-described combination, group, series and the equivalent. The
expression “at least one of A, B and C” or “at least one of the following: A, B and C” means “only
A, or only B, or only C, or any combination of A, B and C.”

[0024] Additionally, for the purposes of explanation and non-limitation, specific details, such
as functional entities, techniques, protocols, standard, and the like are set forth for providing an
understanding of the described technology. In other examples, detailed description of well-known
methods, technologies, systems, architectures, and the like are omitted so as not to obscure the
description with unnecessary details.

[0025] Persons skilled in the art will immediately recognize that any network function(s) or
algorithm(s) described in the present disclosure may be implemented by hardware, software or a
combination of software and hardware. Described functions may correspond to modules which
may be software, hardware, firmware, or any combination thereof. The software implementation
may comprise computer executable instructions stored on computer readable medium such as
memory or other type of storage devices. For example, one or more microprocessors or general-
purpose computers with communication processing capability may be programmed with
corresponding executable instructions and carry out the described network function(s) or
algorithm(s). The microprocessors or general-purpose computers may be formed of Applications

Specific Integrated Circuitry (ASIC), programmable logic arrays, and/or using one or more Digital

-4-
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Signal Processor (DSPs). Although some of the example implementations described in this
specification are oriented to software installed and executing on computer hardware, nevertheless,
alternative example implementations implemented as firmware or as hardware or combination of
hardware and software are well within the scope of the present disclosure.

[0026] The computer readable medium includes but is not limited to Random Access Memory
(RAM), Read Only Memory (ROM), Erasable Programmable Read-Only Memory (EPROM),
Electrically Erasable Programmable Read-Only Memory (EEPROM), flash memory, Compact
Disc Read-Only Memory (CD-ROM), magnetic cassettes, magnetic tape, magnetic disk storage,
or any other equivalent medium capable of storing computer-readable instructions.

[0027] A radio communication network architecture (e.g., a Long Term Evolution (LTE)
system, an LTE-Advanced (LTE-A) system, an LTE-Advanced Pro system, or a 5G New Radio
(NR) Radio Access Network (RAN)) typically includes at least one Base Station (BS), at least one
User Equipment (UE), and one or more optional network elements that provide connection towards
anetwork. The UE communicates with the network (e.g., a Core Network (CN), an Evolved Packet
Core (EPC) network, an Evolved Universal Terrestrial Radio Access Network (E-UTRAN), a 5G
Core (5GC), or an internet), through a RAN established by one or more BSs.

[0028] It should be noted that, in the present application, a UE may include, but is not limited
to, amobile station, a mobile terminal or device, a user communication radio terminal. For example,
a UE may be a portable radio equipment, which includes, but is not limited to, a mobile phone, a
tablet, a wearable device, a sensor, a vehicle, or a Personal Digital Assistant (PDA) with wireless
communication capability. The UE is configured to receive and transmit signals over an air
interface to one or more cells in a radio access network.

[0029] A BS may be configured to provide communication services according to at least one
of the following Radio Access Technologies (RATs): Worldwide Interoperability for Microwave
Access (WIMAX), Global System for Mobile communications (GSM, often referred to as 2G),
GSM Enhanced Data rates for GSM Evolution (EDGE) Radio Access Network (GERAN), General
Packet Radio Service (GPRS), Universal Mobile Telecommunication System (UMTS, often
referred to as 3G) based on basic Wideband-Code Division Multiple Access (W-CDMA), High-
Speed Packet Access (HSPA), LTE, LTE-A, eLTE (evolved LTE, e.g., LTE connected to 5GC),
NR (often referred to as 5G), and/or LTE-A Pro. However, the scope of the present application

should not be limited to the above-mentioned protocols.

-5-
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[0030] A BS may include, but is not limited to, a node B (NB) as in the UMTS, an evolved
Node B (eNB) as in the LTE or LTE-A, a Radio Network Controller (RNC) as in the UMTS, a
Base Station Controller (BSC) as in the GSM/GERAN, a ng-eNB as in an Evolved Universal
Terrestrial Radio Access (E-UTRA) BS in connection with the SGC, a next generation Node B
(gNB) as in the 5G-RAN, and any other apparatus capable of controlling radio communication and
managing radio resources within a cell. The BS may serve one or more UEs through a radio
interface.

[0031] The BS is operable to provide radio coverage to a specific geographical area using a
plurality of cells forming the radio access network. The BS supports the operations of the cells.
Each cell is operable to provide services to at least one UE within its radio coverage. More
specifically, each cell (often referred to as a serving cell) provides services to serve one or more
UEs within its radio coverage (e.g., each cell schedules the Downlink (DL) and optionally uplink
resources to at least one UE within its radio coverage for DL and optionally uplink packet
transmissions). The BS can communicate with one or more UEs in the radio communication
system through the plurality of cells. A cell may allocate Sidelink (SL) resources for supporting
Proximity Service (ProSe) or Vehicle to Everything (V2X) service. Each cell may have overlapped
coverage areas with other cells.

[0032] As discussed above, the frame structure for NR is to support flexible configurations
for accommodating various next generation (e.g., 5G) communication requirements, such as
Enhanced Mobile Broadband (eMBB), Massive Machine Type Communication (mMTC), Ultra-
Reliable and Low-Latency Communication (URLLC), while fulfilling high reliability, high data
rate and low latency requirements. The Orthogonal Frequency-Division Multiplexing (OFDM)
technology as agreed in the 3" Generation Partnership Project (3GPP) may serve as a baseline for
NR waveform. The scalable OFDM numerology, such as the adaptive sub-carrier spacing, the
channel bandwidth, and the Cyclic Prefix (CP) may also be used. Additionally, two coding
schemes are considered for NR: (1) Low-Density Parity-Check (LDPC) code and (2) Polar Code.
The coding scheme adaption may be configured based on the channel conditions and/or the service
applications.

[0033] Moreover, it is also considered that in a transmission time interval TX of a single NR
frame, a DL transmission data, a guard period, and an Uplink (UL) transmission data should at

least be included, where the respective portions of the DL transmission data, the guard period, the

-6-
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UL transmission data should also be configurable, for example, based on the network dynamics of
NR. In addition, SL resources may also be provided in an NR frame to support ProSe services or
V2X services.
[0034] In addition, the terms “system” and “network” herein may be used interchangeably.
5  The term “and/or” herein is only an association relationship for describing associated objects, and
represents that three relationships may exist. For example, A and/or B may indicate that: A exists
alone, A and B exist at the same time, or B exists alone. In addition, the character “/” herein
generally represents that the former and latter associated objects are in an “or” relationship.
[0035] In some implementations, a UE may perform the following processes to determine a

10  default PDSCH beam when multiple search spaces are overlapped in the time domain:

> for a UE that monitors multiple search spaces associated with different CORESETsS,
for a single cell operation or for an operation with Carrier Aggregation (CA) in the same
frequency band,
> if the monitoring occasions of the search space are overlapped in the time
domain and the search spaces are associated with different CORESETs having different
Quasi Co-Location (QCL)-TypeD properties, the UE may monitor the search spaces
associated with a given CORESET containing a Common Search Space (CSS) in the
active DL BWP in the serving cell with the lowest serving cell index and any other
CORESET associated with the same QCL-TypeD properties as the given CORESET,
> if two or more CORESETSs contain the CSS, the UE may select the CORESET
containing the search space having the lowest search space ID in the monitoring
occasions in the active DL BWP in the serving cell with the lowest serving cell index,
and
> if none of the CORESETSs contains the CSS, the UE may select the CORESET

containing the search space having the lowest search space ID in the monitoring

occasions in the active DL BWP in the serving cell with the lowest serving cell index.

[0036] For this purpose, the QCL assumption with respect to the Synchronization Signal
Block (SSB) and the QCL assumption with respect to the Channel Status Information-Reference
15  Signal (CSI-RS) (or Tracking Reference Signal (TRS)) may be considered as two different QCL

i
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assumptions, even if the CSI-RS is sourced from the same SSB. The QCL assumption may be
based on different parameters, such as the spatial-domain QCL parameters (e.g., QCL TypeD
parameter), or the QCL parameters obtained based on at least one of the average delay, the delay
spread, the Doppler shift, and the Doppler spread.

[0037] In addition, the UE may perform the process described below:

> if the scheduling offset between the reception of the DL DCI and the corresponding
PDSCH (e.g., which means a time interval between the last symbol of the PDCCH carrying the
DCI and the first symbol of the PDSCH) is less than a threshold (e.g., Threshold-Sched-Offset),
the UE may assume that the Demodulation-Reference Signal (DM-RS) ports of the PDSCH of
a serving cell are quasi co-located with the RS(s) in the Transmission Configuration Indication
(TCI) state with respect to the QCL assumption(s) used for the PDCCH QCL indication of the
lowest CORESET ID in the latest slot in which one or more CORESETSs within the active BWP

of the serving cell are configured for the UE.

[0038] In this manner, if the QCL assumption of the DM-RSs of a PDSCH is different from
that of the DM-RSs of a PDCCH overlapping the PDSCH in at least one symbol in the time domain,
the UE may be expected to prioritize the reception of the PDCCH associated with that CORESET.
This may also apply to the intra-band CA case (e.g., the PDSCH and the CORESET are in different
Component Carriers (CCs)).

[0039] In some of the present implementations, a UE may be configured with multiple
CORESETs, but not all of them may be monitored by the UE. For example, if a UE is configured
with two CORESETSs that overlap each other in at least one symbol (e.g., an OFDM symbol) in
the time domain, the UE may select one of the CORESETSs to monitor based on certain priority
rule(s) or pre-configuration(s).

[0040] In some of the present implementations, the UE may prioritize and monitor a
CORESET if the monitored CORESET is associated with a CSS and the lowest search space ID.
By contrast, a non-monitored CORESET may be a CORESET that is associated with a non-
monitored search space configuration, for example, due to QCL-TypeD conflicts. The non-
monitored CORESET may be configured on a deactivated BWP, on a deactivated Secondary Cell
(SCell), or on the same active BWP of a serving cell as other monitored CORESET(s). In some

Samsung Exhibit 1032, Page 10 of 620
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other implementations, the non-monitored CORESET may contain a PDCCH that overlaps with
at least one Resource Element (RE) corresponding to a Synchronization Signal (SS)/Physical
Broadcast Channel (PBCH) block. In some other implementations, the non-monitored CORESET
may be a CORESET configured for a UE that operates under a Discontinuous Reception (DRX)
mode.

[0041] NON-MONITORED CORESET FOR A DEFAULT PDSCH BEAM

[0042] In some implementations, a non-monitored CORESET may be used for a beam
indication for receiving a PDSCH when the non-monitored CORESET has the lowest CORESET
ID among the configured CORESETs.

[0043] For example, if the scheduling offset between the reception of the DL DCI and the
corresponding PDSCH is less than a threshold (e.g., Threshold-Sched-Offset), the UE may assume
that the DM-RS ports of the PDSCH may be quasi co-located with the RS(s) in the TCI state with
respect to the QCL assumption(s). The QCL assumption(s) may be used for a PDCCH QCL
indication (e.g., CORESET) with the lowest CORESET ID in the latest slot, where one or more
CORESETs, in the latest slot, within the active BWP of the serving cell are configured for the UE.
[0044] Fig. 1 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with example implementations of the present disclosure. As shown in Fig. 1, the UE
is configured with two CORESETs, CORESET#1 102 and CORESET#2 104, overlapping in at
least one symbol in the time domain. The UE may receive DCI from CORESET#2 104 to schedule
PDSCH 106. CORESET#1 102 may not be monitored by the UE due to, for example, priority rules
(e.g., CORESET#1 102 is not configured with a CSS, and/or is associated with a non-monitored
search space having the lowest search space ID). The non-monitored search space may have the
lowest search space ID among those search spaces overlapping this non-monitored search space.
For example, if CORESET#1 102 is associated with a non-monitored search space that is
configured with a first search space ID, and CORESET#2 104 is associated with a monitored
search space that is configured with a second search space ID, the first search space ID may be
lower than the second search space ID.

[0045] Currently, assuming that CORESET#1 102 has the lowest CORESET ID, if the
scheduling offset 11 between CORESET#2 104 and the corresponding PDSCH 106 is less than a
threshold (e.g., Threshold-Sched-Offset), an RX beam which is determined by the TCI state of
CORESET#1 102 may be required to be used to receive PDSCH 106. In this case, the UE is forced
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to use different RX beams for CORESET#2 104 and PDSCH 106 in order to follow the 3GPP
specification. This type of beam switching, however, is undesirable and needs to be prevented.
[0046] Case 1.1
[0047] In some of the present implementations, the CORESET having the lowest CORESET
ID may not be taken as a non-monitored CORESET. In such a case, if the monitoring occasions
of the search space are overlapped in the time domain and the search spaces are associated with
different CORESETs having different QCL-TypeD properties, the UE may select the CORESET
having the lowest CORESET ID in the monitoring occasions in the active DL BWP of a serving
cell with the lowest serving cell index. Any overlapped search space(s) associated with the
CORESET(s) having the same QCL-TypeD parameter may be monitored.
[0048] In some other implementations, the UE may select the following CORESETs to
monitor according to a predefined priority order (from high priority to low priority):

1) CORESET associated with a CSS;

2) CORESET associated with a search space having the lowest search space 1ID; and

3) CORESET containing the lowest CORESET ID.
[0049] This priority rule may be used for determining the QCL assumptions of the RX beams
when two or more CORESETSs are overlapped in the time domain.
[0050] Case 1.2
[0051] In some of the present implementations, to avoid unfavorable beam switching, the non-
monitored CORESETs may be transparent to the UE. For example, if the scheduling offset
between the reception of the DL DCIT and the corresponding PDSCH is less than a threshold (e.g.,
Threshold-Sched-Offset), the UE may assume that the DM-RS ports of the PDSCH are quasi co-
located with the RS(s) in the TCI state with respect to the QCL assumption(s). The QCL
assumption(s) may be used for a monitored PDCCH QCL indication with the lowest CORESET
ID in the latest slot, where one or more CORESETS, in the latest slot, within the active BWP of
the serving cell are configured for the UE.
[0052] In this case, the non-monitored PDCCH/CORESET may not be used for the QCL
assumption for reception of the scheduled PDSCH.
[0053] In some of the present implementations, a PDCCH is a monitored PDCCH when a UE
prioritizes to monitor the search space(s) associated with a given CORESET (containing the

monitored PDCCH) in an active DL BWP of a serving cell having the lowest serving cell index.

-10-
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This UE may be configured to monitor multiple search spaces associated with different
CORESETs (e.g., for a single cell operation or for an operation with CA in the same frequency
band).

[0054] Case 1.3

[0055] In some of the present implementations, a non-monitored CORESET may be treated
as a non-configured CORESET by a UE. For example, an RRC configuration for a CORESET
may not be used for other purposes when the UE does not monitor the CORESET, but the RRC
configuration may still be stored by the UE and become valid again when there is no collision
between two or more CORESETS in the subsequent time slots. An example of the UE’s operation

is described below:

> for a UE that monitors multiple search spaces associated with different CORESETs,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and the search spaces are associated with different CORESETs having different
QCL-TypeD properties, and the search spaces are not monitored by the UE,
>the CORESETs that UE does not monitor are transparent to the UE, and treated
as blank REs in the corresponding slots; or
> at least, the CORESETs that the UE does not monitor may not be used for

beam-indication or QCL-indication purposes.

[0056] In some of the present implementations, the UE may maintain and store the RRC
configuration of the non-monitored CORESET(s). This RRC configuration may be updated via
MAC-CE(s) and/or DCI.

[0057] In some other implementations, the UE may release the RRC configuration for the
non-monitored CORESET(s). The released RRC configuration may not be updated or stored by
the UE.

[0058] Case 1.4

[0059] Currently, there is no clear wording on a non-monitored CORESET whether its QCL
assumption should be maintained, be invalidated, or be overridden by the overlapped monitored

CORESET. Example solutions for this issue are described below as different cases.
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[0060] Case 1.4.1
[0061] In Case 1.4.1, the UE may store and maintain the QCL assumption of the non-
monitored CORESET. An example of the UE’s operation is described below:

> For a UE that monitors multiple search spaces associated with different CORESETs,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and one or more search spaces are not monitored by the UE,
> the UE may store and maintain the QCL assumption for the non-monitored

CORESET(s).

[0062] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may be updated via a MAC-CE and/or the DCL

[0063] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may be used if the UE supports multiple RX beams.

[0064] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may be used for the non-overlapped symbols of this CORESET in the time domain.
[0065] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may be used as a beam indication, a QCL indication, or being part of a QCL chain.
[0066] Case 1.4.2

[0067] In Case 1.4.2, the UE may release or suspend the QCL assumption of the non-
monitored CORESET. An example of the UE’s operation is described below:

-12-
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> For a UE that monitors multiple search spaces associated with different CORESETs,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and one or more search space(s) are not monitored by the UE,
> the UE may release the QCL assumption for the non-monitored
CORESET(s) and for the non-overlapped CORESET(s) related to this search
space, or
> the UE may suspend the QCL assumption for the slots in which the
CORESETs are overlapped and non-monitored by the UE, but keep the QCL
assumption for the non-overlapped CORESETs in the same search space, or
> the UE may release or suspend the QCL assumption for the overlapped
parts of the non-monitored CORESET(s), but keep using the configured QCL
assumptions for the non-overlapped parts of the CORESETsS (e.g., within one or
two OFDM symbols).

[0068] Option #3
[0069] In this option, the UE may override the QCL assumption of the non-monitored
CORESET by another QCL assumption. An example of the UE’s operation is described below:

> For a UE that monitors multiple search spaces associated with different CORESETS,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and one or more search spaces are not monitored by the UE,
> the UE may override the QCL assumption for the non-monitored

CORESET(s) by the monitored CORESET.

[0070] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may only be overridden in the overlapped symbols of the non-monitored CORESET.
[0071] In some other implementations, the QCL assumption of the non-monitored
10 CORESET(s) may be overridden in the whole-time interval of the non-monitored CORESET.
[0072] NON-SELECTED CORESET FOR RADIO LINK MONITOR (RLM) RS

-13-
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SELECTION
[0073] In some implementations, an RLM RS selection process for a UE is described as
follows:

> the UE is not required to use an aperiodic or semi-persistent RS for radio link
monitoring, and

> the UE selects Nrim RS(s) provided for the active TCI states for a PDCCH reception
in the CORESET(s) associated with the search space(s) with the shortest monitoring periodicity,
and

> if multiple CORESETs are associated with the search space(s) with the same

periodicity, the UE may select the CORESET(s) with the highest CORESET ID.

[0074] Fig. 2 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with example implementations of the present disclosure. As shown in Fig. 2, the UE
is configured with CORESET#1 202, CORESET#2 204, and CORESET#3 206, where
CORESET#1 202 overlaps CORESET#2 204 in at least one symbol in the time domain.

[0075] Assuming that CORESET#1 202 has a higher CORESET ID than the overlapped
CORESET#2 204, the above-described RLM RS selection process may be ambiguous in a case
that CORESET#2 204 is not monitored by the UE.

[0076] In view of'this issue, some of the present implementations provide methods to improve
the UE’s behavior for the RLM RS selection process.

[0077] Case 2.1

[0078] In this case, the UE may select the CORESET(s) with the lowest CORESET ID to
monitor when there are multiple CORESETs configured to the UE. An example RLM RS selection

process is described below:
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> the UE is not required to use an aperiodic or semi-persistent RS for radio link
monitoring, and

> the UE selects Nrum RS provided for the active TCI states for a PDCCH reception in
the CORESET(s) associated with the search space(s) with the shortest monitoring periodicity,
and

> if multiple CORESETs are associated with the search space(s) with the same
periodicity, the UE may select the CORESET(s) with the lowest CORESET ID containing an

active TCI-state to monitor.

[0079] Case 2.2

[0080] In this case, to avoid a case that there are no TCI states (or TCI states are not valid) for
selection, the selected CORESET(s) may be monitored by the UE and be configured with TCI
state(s) during the RLM RS selection process.

[0081] NON-MONITORED CORESET FOR A DEFAULT APERIODIC CSI-RS
BEAM

[0082] In some implementations, if there is no PDSCH transmitted in the same symbols as

the aperiodic CSI-RS, the default QCL assumption of the aperiodic CSI-RS may be derived from
the CORESET with the lowest CORESET ID. An example process applied by a UE for

determining a default QCL assumption is described below:

> after the UE successfully decodes the DCI scheduling a PDSCH, if there is only
PDSCH(s) transmitted in the same symbols as the CSI-RS, the default QCL assumption of the
aperiodic CSI-RS may follow the QCL assumption of the PDSCH (assuming that the scheduling
offset between the reception of DCI and the PDSCH is larger than, or equal to, a threshold), and

> if there is no PDSCH transmitted in the same symbols as the CSI-RS, the default QCL
assumption of the aperiodic CSI-RS may be derived from the CORESET with the lowest
CORESET ID.

[0083] As described above, the CORESET with the lowest CORESET ID may be a non-
monitored CORESET. If the non-monitored CORESET is used for a beam indication, an

unfavorable beam switching may happen, as shown in Fig. 3.
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[0084] Fig. 3 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with example implementations of the present disclosure. As show in Fig. 3, the UE is
configured with two CORESETs, CORESET#1 302 and CORESET#2 304, overlapping in at least
one symbol in the time domain. In addition, the UE may receive DCI from CORESET#2 304 to
transmit the aperiodic CSI-RS in resource 306.

[0085] Assuming that CORESET#1 302 has the lowest CORESET ID and is not monitored
by the UE, based on the above-described process, CORESET#1 302 may be used for the beam
indication (or QCL assumption) for receiving resource 306 carrying the aperiodic CSI-RS when
the scheduling offset 31 between the reception of the DCI in CORESET#2 304 and the resource
306 is less than a threshold (e.g., Threshold-Sched-Offset), but this may result in an unfavorable
beam switching.

[0086] In view of this issue, in some of the present implementations, the CORESET with the
lowest CORESET ID may be expected to be monitored by the UE and contain at least one activated
TCI state.

[0087] Fig. 4 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with example implementations of the present disclosure. As shown in Fig. 4, the UE
is configured with CORESET#1 402, CORESET#2 404 and CORESET#3 406. CORESET#1 402
may overlap CORESET#2 404 in at least one symbol in the time domain, and CORESET#2 404
may further overlap CORESET#3 406 in at least one symbol in the time domain.

[0088] In this example implementation, the UE may monitor CORESET#1 402 only, or
monitor both of CORESET#1 402 and CORESET#3 406 simultaneously. If the UE monitors
CORESET#1 402 and CORESET#3 406, then CORESET#2 404 may be the only non-monitored
CORESET, and its QCL assumption for the beam indication may follow the processes described
in the present disclosure. By contrast, if the UE only monitors CORESET#1 402, then both
CORESET#2 404 and CORESET#3 406 may become overlapped non-monitored CORESETs, and
their QCL assumptions for the beam indication may either remain the same spatial QCLs, or be
overridden by the non-monitored CORESET with the lowest CORESET ID.

[0089] DEPRIORITIZED PDSCH

[0090] In some implementations, the reception of a PDSCH may be deprioritized when the
PDSCH overlaps one or more CORESETS in the time domain. This PDSCH may be referred to as
a deprioritized PDSCH, which means that the level of priority for receiving this PDSCH may be
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reduced.

[0091] Fig. 5 is a schematic diagram illustrating a PDSCH overlapping a CORESET in the
time domain, in accordance with example implementations of the present disclosure. As shown in
Fig. 5, the UE may receive DCI in CORESET#1 502 to schedule PDSCH 504 that overlaps
CORESET#2 508 in the time domain. In this example implementation, PDSCH 504 may contain
resource 506 carrying an aperiodic CSI-RS that does not overlap CORESET#2 508 in the time
domain. The location of resource 506 may be scheduled or determined by the DCI obtained from
CORESET#1 502. The scheduling offset 51 may be a time interval between the end of the last
symbol of the PDCCH carrying the DCI (in CORESET#1 502) and the beginning of the first
symbol of PDSCH 504. In this example implementation, the scheduling offset 51 may be less than
a threshold (e.g., Threshold-Sched-Offset).

[0092] In some of the present implementations, all CORESETSs configured to the UE (e.g.,
CORESET#1 502 and CORESET#2 508) and the resource carrying the aperiodic CSI-RS (e.g.,
resource 506 in Fig. 5) may be provided in a time slot in an active BWP of a serving cell.

[0093] In some implementations of the present implementation, CORESET#2 508 may be a
non-monitored CORESET associated with a non-monitored search space configured to the UE.
[0094] Techniques for determining the QCL assumption for PDSCH 504 or resource 506
carrying the aperiodic CSI-RS are described below.

[0095] Case 3.1

[0096] In this case, the QCL assumption of PDSCH 504 may follow the QCL assumption of
CORESET#2 508 that overlaps PDSCH 504 in at least one symbol in the time domain. For
example, the UE may assume that the DM-RS ports of PDSCH 504 are quasi co-located with the
RS(s) indicated in the TCI state with respect to the QCL assumption(s) used for the PDCCH QCL
indication (e.g., corresponding to CORESET#2 508) with the lowest CORESET ID in the latest
slot in which one or more CORESETSs within the active BWP of the serving cell are configured
for the UE.

[0097] This case may also be applied to the intra-band CA case (in which the PDSCH and the
CORESET are in different CCs).

[0098] Case 3.2

[0099] In this case, after a successful decoding of the DCI scheduling PDSCH 504, if only
PDSCH 504 is transmitted in the same symbols as resource 506 having the aperiodic CSI-RS, the
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default QCL assumption for the aperiodic CSI-RS resource 506 may follow the QCL assumption
of PDSCH 504, even if the reception of PDSCH 504 is deprioritized because of being overlapped
with CORESET#2 508 in at least one OFDM symbol in the time domain.

[00100] In some of such implementations, if there are multiple QCL assumptions for a single
PDSCH in the time domain over at least one OFDM symbol, the aperiodic CSI RS may follow the
same QCL assumption(s) as the aligned PDSCH symbols.

[00101] Case3.3

[00102] Currently, there is no clear wording on a deprioritized PDSCH whether its QCL
assumption should be maintained, invalidated, or overridden by the overlapped CORESET.
Example solutions for this issue are described below.

[00103] Case3.3.1

[00104] In Case 3.3.1, the UE may store and maintain the QCL assumption of the deprioritized
PDSCH (e.g., PDSCH 504), if the QCL assumption (e.g., QCL-TypeD parameters) of the DMRSs
of this PDSCH is different from the DMRSs of the PDCCH (e.g., in CORESET#2 508 shown in
Fig. 5) overlapping the PDSCH in at least one symbol in the time domain. The UE may be expected
to prioritize the reception of the PDCCH associated with that CORESET (e.g., CORESET#2 508).
In some of the present implementations, the QCL assumption of the deprioritized PDSCH may
still be used for this PDSCH if the UE supports multiple RX beams. In some other implementations,
the QCL assumption of the deprioritized PDSCH may be used for the non-overlapped portion with
CORESET#2 508. In some other implementations, the QCL assumption may be used for beam
indication purposes or for building a QCL chain.

[00105] Case3.3.2

[00106] In Case 3.3.2, the UE may release, or partially release, the QCL assumption of the
deprioritized PDSCH (e.g., PDSCH 504), if the QCL assumption (e.g., QCL-TypeD parameters)
of the DMRSs of this PDSCH is different from the DMRSs of the PDCCH (e.g., in CORESET#2
508) overlapping the PDSCH in at least one symbol in the time domain. The UE may be expected
to prioritize the reception of the PDCCH associated with that CORESET (e.g., CORESET#2 508).
For example, the UE may release the QCL assumption of PDSCH 504 only for the overlapped
portion with CORESET#2 508 in the time domain, while maintaining this QCL assumption for
the non-overlapped portion.

[00107] Case 3.3.3
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[00108] In Case 3.3.3, the UE may override the QCL assumption of the deprioritized PDSCH
(e.g., PDSCH 504) by an overlapped monitored CORESET (e.g., CORESET#1 502), if the QCL
assumption (e.g., QCL-TypeD parameters) of the DMRSs of this PDSCH is different from the
DMRSs of the PDCCH (e.g., in CORESET#2 508) overlapping the PDSCH in at least one symbol
in the time domain. The UE may be expected to prioritize the reception of the PDCCH associated
with that CORESET.

[00109] In some of the present implementations, if two or more CORESETs are chosen, the
UE may select the CORESET with the lowest CORESET ID to override the QCL assumption of
the deprioritized PDSCH. In some of the present implementations, the UE may overwrite the QCL
assumption of the deprioritized PDSCH only for the overlapped portion with the CORESET(s) in
the time domain while maintaining this QCL assumption for the non-overlapped portion.

[00110] DEPRIORITIZED PDSCH FOR OVERLAPPED APERIODIC CSI-RS AND
CORESET

[00111] Fig. 6 is a schematic diagram illustrating that an aperiodic CSI-RS, a PDSCH, and a

CORESET are overlapped in the time domain, in accordance with example implementations of
the present disclosure. As shown in Fig. 6, the UE may receive DCI in CORESET#1 602 to
schedule PDSCH 604 that overlaps CORESET#2 608 in the time domain. Similar to Fig. 5,
PDSCH 604 may also contain resource 606 carrying an aperiodic CSI-RS, but resource 606
overlaps CORESET#2 608 in the time domain. In addition, the scheduling offset 61 may be a time
interval between the end of last symbol of the PDCCH carrying the DCI (in CORESET#1 602)
and the beginning of the first symbol of PDSCH 604. In this example implementation, the
scheduling offset 61 may be less than a threshold (e.g., Threshold-Sched-Offset).

[00112] In some of the present implementations, the UE may apply the QCL assumption of the
monitored and prioritized CORESET (e.g., CORESET#2 608) as a default beam for the reception
of the aperiodic CSI-RS resource (e.g., resource 606). In some implementations, both the
overlapped and non-overlapped portions of the symbols of the aperiodic CSI-RS in resource 606
may use the same QCL assumption. In some other implementations, only the overlapped portions
of the aperiodic CSI-RS in resource 606 may use the same QCL assumption as the overlapped
CORESET#2 608, and the non-overlapped portions of the aperiodic CSI-RS in resource 606 may
keep using the original QCL configuration.

[00113] DEPRIORITIZED PDSCH FOR NON-MONITORED CORESET(s)
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[00114] As described above, if the QCL assumption (e.g., QCL-TypeD) of the PDSCH DMRSs
is different from that of the PDCCH DMRSs with which they overlap in at least one symbol in the
time domain, the UE may be expected to prioritize the reception of the PDCCH associated with
that CORESET over the PDSCH.

[00115] However, if that CORESET is not monitored by the UE (e.g., due to accidentally
overlapping with other CORESETs), the UE’s behavior may be unclear because the UE may not
know whether to prioritize the QCL assumption for the non-monitored CORESET, as illustrated
in Fig. 7.

[00116] Fig. 7 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with example implementations of the present disclosure. In the example
implementation, the UE may receive DCI from CORESET#1 702 to schedule PDSCH 704 that
overlaps CORESET#2 706 in the time domain, where CORESET#2 706 and CORESEST#3 708
are overlapped in at least one symbol in the time domain with different QCL assumptions. In
addition, CORESET#3 is monitored by the UE, and while CORESET#2 is not monitored. As
described above, it may be unclear whether the reception of PDSCH 704 should change its QCL
assumption for the non-monitored and overlapped CORESET#2 706.

[00117] In view of this issue, techniques for determining the QCL assumption for the PDSCH
that overlaps CORESET(s) are described below.

[00118] Case 4.1

[00119] In this case, the PDSCH may have the same QCL assumption as the overlapped non-
monitored CORESET. For example, in Fig. 7, the QCL assumption of PDSCH 704 may follow
the QCL assumption of the overlapped non-monitored CORESET#2 706, if the scheduling offset
71 between the reception of the DCI and the corresponding PDSCH 704 is less than a threshold
(e.g., Threshold-Sched-Offset). This case may also apply to the intra-band CA case (e.g., the
PDSCH and the overlapped CORESET are in different CCs).

[00120] Case4.2

[00121]  Fig. 8 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with example implementations of the present disclosure. In the example
implementation, the UE may receive DCI from CORESET#1 802 to schedule PDSCH 804 that
overlaps CORESET#2 806 in the time domain. In addition, CORESET#2 806 is monitored by the
UE.
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[00122] In this case, if the scheduling offset 81 between the reception of the DCI and the
corresponding PDSCH 804 is less than a threshold (e.g., Threshold-Sched-Offset), and the QCL
assumption of the DMRSs of PDSCH 804 is different from the overlapped monitored PDCCH (in
CORESET#2 806), the UE may be expected to prioritize the reception of monitored PDCCH
associated with that CORESET (e.g., CORESET#2 806). This case may also apply to the intra-
band CA case (e.g., the PDSCH and the CORESET are in different CCs).

[00123] Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless
communication system, in accordance with an example implementation of the present disclosure.
In action 902, a UE may monitor at least one of multiple CORESETs configured for the UE within
an active BWP of a serving cell in a time slot. In action 904, the UE may apply a QCL assumption
of a CORESET to receive an aperiodic CSI-RS. The CORESET may be associated with a
monitored search space configured with the lowest CORESET ID among the monitored
CORESET(s).

[00124] In some of the present implementations, the UE may monitor at least one of multiple
CORESETs configured for the UE within an active BWP of a serving cell in a time slot. In addition,
the UE may receive DCI scheduling a PDSCH from a PDCCH and apply a QCL assumption for
reception of the PDCCH to receive the PDSCH, when a scheduling offset between an end of a last
symbol of the PDCCH carrying the DCI and a beginning of a first symbol of the PDSCH is less
than a threshold. The above-described PDCCH may be transmitted in one of a set of one or more
monitored CORESETs, where this monitored CORESET (in which the PDCCH is transmitted)
may be associated with a monitored search space configured with a lowest CORESET ID among
the monitored CORESET(s).

[00125] Fig. 10 is a block diagram illustrating a node for wireless communication, in
accordance with various aspects of the present disclosure. As shown in Fig. 10, a node 1000 may
include a transceiver 1020, a processor 1028, a memory 1034, one or more presentation
components 1038, and at least one antenna 1036. The node 1000 may also include an RF spectrum
band module, a BS communications module, a network communications module, and a system
communications management module, Input/Output (I/O) ports, I/O components, and power
supply (not explicitly shown in Fig. 10). Each of these components may be in communication with
each other, directly or indirectly, over one or more buses 1040. In one implementation, the node

1000 may be a UE or a BS that performs various functions described herein, for example, with
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reference to Figs. 1 through 9.

[00126] The transceiver 1020 having a transmitter 1022 (e.g., transmitting/transmission
circuitry) and a receiver 1024 (e.g., receiving/reception circuitry) may be configured to transmit
and/or receive time and/or frequency resource partitioning information. In some implementations,
the transceiver 1020 may be configured to transmit in different types of subframes and slots
including, but not limited to, usable, non-usable and flexibly usable subframes and slot formats.
The transceiver 1020 may be configured to receive data and control channels.

[00127] The node 1000 may include a variety of computer-readable media. Computer-readable
media may be any available media that may be accessed by the node 1000 and include both volatile
and non-volatile media, removable and non-removable media. By way of example, and not
limitation, computer-readable media may comprise computer storage media and communication
media. Computer storage media includes both volatile and non-volatile, removable and non-
removable media implemented in any method or technology for storage of information such as
computer-readable instructions, data structures, program modules or data.

[00128] Computer storage media includes RAM, ROM, EEPROM, flash memory or other
memory technology, CD-ROM, Digital Versatile Disks (DVD) or other optical disk storage,
magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage devices.
Computer storage media does not comprise a propagated data signal. Communication media
typically embodies computer-readable instructions, data structures, program modules or other data
in a modulated data signal such as a carrier wave or other transport mechanism and includes any
information delivery media. The term “modulated data signal” means a signal that has one or more
of its characteristics set or changed in such a manner as to encode information in the signal. By
way of example, and not limitation, communication media includes wired media such as a wired
network or direct-wired connection, and wireless media such as acoustic, RF, infrared and other
wireless media. Combinations of any of the above should also be included within the scope of
computer-readable media.

[00129] The memory 1034 may include computer-storage media in the form of volatile and/or
non-volatile memory. The memory 1034 may be removable, non-removable, or a combination
thereof. Example memory includes solid-state memory, hard drives, optical-disc drives, and etc.
As illustrated in Fig. 10, The memory 1034 may store computer-readable, computer-executable

instructions 1032 (e.g., software codes) that are configured to, when executed, cause the processor
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1028 to perform various functions described herein, for example, with reference to Figs. 1 through
9. Alternatively, the instructions 1032 may not be directly executable by the processor 1028 but
be configured to cause the node 1000 (e.g., when compiled and executed) to perform various
functions described herein.

[00130] The processor 1028 (e.g., having processing circuitry) may include an intelligent
hardware device, e.g., a Central Processing Unit (CPU), a microcontroller, an ASIC, and etc. The
processor 1028 may include memory. The processor 1028 may process the data 1030 and the
instructions 1032 received from the memory 1034, and information through the transceiver 1020,
the base band communications module, and/or the network communications module. The
processor 1028 may also process information to be sent to the transceiver 1020 for transmission
through the antenna 1036, to the network communications module for transmission to a core
network.

[00131] One or more presentation components 1038 presents data indications to a person or
other device. Examples of presentation components 1038 may include a display device, speaker,
printing component, vibrating component, etc.

[00132] From the above description, it is manifested that various techniques may be used for
implementing the concepts described in the present application without departing from the scope
of those concepts. Moreover, while the concepts have been described with specific reference to
certain implementations, a person of ordinary skill in the art may recognize that changes may be
made in form and detail without departing from the scope of those concepts. As such, the described
implementations are to be considered in all respects as illustrative and not restrictive. It should
also be understood that the present application is not limited to the particular implementations
described above, but many rearrangements, modifications, and substitutions are possible without

departing from the scope of the present disclosure.
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CLAIMS
WHAT IS CLAIMED IS:

1. A user equipment (UE) for performing beam operations, the UE comprising:

one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory computer-readable media,
and configured to execute the computer-executable instructions to:

monitor at least one of a plurality of Control Resource Sets (CORESETSs) configured for
the UE within an active Bandwidth Part (BWP) of a serving cell in a time slot; and

apply a first Quasi Co-Location (QCL) assumption of a first CORESET of a set of one or
more of the monitored at least one of the plurality of CORESETSs to receive a Downlink (DL)
Reference Signal (RS),

wherein the first CORESET is associated with a monitored search space configured with a
lowest CORESET Identity (ID) among the set of one or more of the monitored at least one of the
plurality of CORESETs.

2. The UE of claim 1, wherein the at least one processor is further configured to
execute the computer-executable instructions to:

obtain, from the first CORESET, Downlink Control Information (DCI) scheduling the DL
RS, wherein a scheduling offset between an end of a last symbol of a Physical Downlink Control
Channel (PDCCH) carrying the DCI and a beginning of a first symbol of a resource carrying the
DL RS is less than a threshold.

3. The UE of claim 1, wherein the first CORESET overlaps a non-monitored second
CORESET of the plurality of CORESETS in a time domain, the non-monitored second CORESET

associated with a non-monitored search space configured to the UE.

4. The UE of claim 3, wherein:

the monitored search space is configured with a first search space ID,

-924-
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the non-monitored search space is configured with a second search space ID, and

a value of the first search space ID is smaller than a value of the second search space ID.

5. The UE of claim 3, wherein the second CORESET is configured on one of a
deactivated BWP and a deactivated Secondary Cell (SCell).

6. The UE of claim 3, wherein the second CORESET overlaps a third CORESET of
the set of one or more of the monitored at least one of the plurality of CORESETSs in the time
domain.

7. The UE of claim 1, wherein the plurality of CORESETs and a resource carrying

the DL RS are provided in the time slot and the active BWP of the serving cell.

8. The UE of claim 1, wherein the at least one processor is further configured to
execute the computer-executable instructions to:

obtain, from the first CORESET, DL Control Information (DCI) scheduling a Physical
Downlink Shared Channel (PDSCH); and

apply a second QCL assumption of a second CORESET to receive the PDSCH when a
scheduling offset between an end of a last symbol of a Physical Downlink Control Channel
(PDCCH) carrying the DCI and a beginning of a first symbol of the PDSCH is less than a threshold,

wherein the second CORESET overlaps the PDSCH in a time domain.

9. The UE of claim 8, wherein the second CORESET is a non-monitored CORESET
in the plurality of CORESETs, the non-monitored CORESET associated with a non-monitored

search space configured to the UE.

10. A user equipment (UE) for performing beam operations, the UE comprising:

one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory computer-readable media,

and configured to execute the computer-executable instructions to:
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monitor at least one of a plurality of Control Resource Sets (CORESETS) configured for
the UE within an active Bandwidth Part (BWP) of a serving cell in a time slot;

receive, from a Physical Downlink Control Channel (PDCCH), Downlink Control
Information (DCI) scheduling a Physical Downlink Shared Channel (PDSCH); and

apply a Quasi Co-Location (QCL) assumption for reception of the PDCCH to receive the
PDSCH, when a scheduling offset between an end of a last symbol of the PDCCH carrying the
DCI and a beginning of a first symbol of the PDSCH is less than a threshold.

11. A method performed by a user equipment (UE) for beam operations, the method
comprising:

monitoring at least one of a plurality of Control Resource Sets (CORESETSs) configured
for the UE within an active Bandwidth Part (BWP) of a serving cell in a time slot; and

applying a first Quasi Co-Location (QCL) assumption of a first CORESET of a set of one
or more of the monitored at least one of the plurality of CORESETS to receive a Downlink (DL)
Reference Signal (RS),

wherein the first CORESET is associated with a monitored search space configured with a
lowest CORESET Identity (ID) among the set of one or more of the monitored at least one of the
plurality of CORESETs.

12. The method of claim 11, further comprising:

obtaining Downlink Control Information (DCI) scheduling the DL RS from the first
CORESET, wherein a scheduling offset between an end of a last symbol of a Physical Downlink
Control Channel (PDCCH) carrying the DCI and a beginning of a first symbol of a resource
carrying the DL RS is less than a threshold.

13. The method of claim 11, wherein the first CORESET overlaps a non-monitored
second CORESET of the plurality of CORESETs in a time domain, the non-monitored second

CORESET associated with a non-monitored search space configured to the UE.

14. The method of claim 13, wherein:

the monitored search space is configured with a first search space ID,
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the non-monitored search space is configured with a second search space ID, and

a value of the first search space ID is smaller than a value of the second search space ID.

15. The method of claim 13, wherein the second CORESET is configured on one of a
deactivated BWP and a deactivated Secondary Cell (SCell).

16. The method of claim 13, wherein the second CORESET overlaps a third
CORESET of the set of CORESETS in the time domain.

17. The method of claim 11, wherein the plurality of CORESETs and a resource
carrying the DL RS are provided in the time slot and the active BWP of the serving cell

18. The method of claim 11, further comprising:

obtaining DL Control Information (DCI) scheduling a Physical Downlink Shared Channel
(PDSCH) from the first CORESET; and

applying a second QCL assumption of a second CORESET to receive the PDSCH when a
scheduling offset between an end of a last symbol of a Physical Downlink Control Channel
(PDCCH) carrying the DCI and a beginning of a first symbol of the PDSCH is less than a threshold,

wherein the second CORESET overlaps the PDSCH in time domain.

19. The method of claim 18, wherein the second CORESET is a non-monitored

CORESET in the plurality of CORESETsSs, the non-monitored CORESET associated with a non-

monitored search space configured to the UE.
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ABSTRACT

A method and a User Equipment (UE) for beam operations are provided. The method includes
monitoring at least one of a plurality of Control Resource Sets (CORESETSs) configured for the
UE within an active Bandwidth Part (BWP) of a serving cell in a time slot; and applying a first
Quasi Co-Location (QCL) assumption of a first CORESET of a set of one or more of the monitored
at least one of the plurality of CORESETsSs to receive a Downlink (DL) Reference Signal (RS),
wherein the first CORESET is associated with a monitored search space configured with a lowest
CORESET Identity (ID) among the set of one or more of the monitored at least one of the plurality
of CORESETs.
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generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 4000
Email Address eoa-proce@scienbizip.com [ Add Email ] [Remove Email|
Email Address eoa-chd@scienbizip.com | Add Email | |Remove Email|

Email Address

eoa-procc@scienbizippc.com

Remove Email
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | US84280

Application Number

Title of Invention | METHODS AND APPARATUSES FOR BEAM OPERATIONS

Application Information:

Title of the Invention ETHODS AND APPARATUSES FOR BEAM OPERATIONS

Attorney Docket Number| US84280 Small Entity Status Claimed [ ]

Application Type Nonprovisional v
Subject Matter Utility -

Total Number of Drawing Sheets (if any) 6

Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.5.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously
filed application

Filing date (YYYY-MM-DD})

Intellectual Property Authority or Country

Publication Information:

[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

ish. Ihere y request that the attached application not be published under
Request Not to Publish. |hereb hat th hed appl be published und
] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {(see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number

US Patent Practitioner ‘ O Limited Recognition (37 CFR 11.9)

Customer Number b4000
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PTO/AIA/M4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

us84280

Application Number

Title of Invention

METHODS AND APPARATUSES FOR BEAM OPERATIONS

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate

National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status |3ending -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number

(YYYY-MM-DD)

[Continuation of ~] 16/660726 PO19-10—22
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number

(YYYY-MM-DD)

16/660726

[Claims benefit of provisional

~] 62/754165

’2018-1 1-01

by selecting the Add button.

Additional Domestic Benefit/National Stage Data may be generated within this form

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for pricrity as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Code (if applicable)

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

] 18, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | US84280

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHODS AND APPARATUSES FOR BEAM OPERATIONS

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B cor both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(.

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | US84280

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHODS AND APPARATUSES FOR BEAM OPERATIONS

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

-

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name FG Innovation Company Limited

Mailing Address Information For Applicant:

Address 1 lat 2623, 26/F Tuen Mun Central Square

Address 2 P2 Hoi Wing Road, Tuen Mun, New Temitories

City uen Mun State/Province
Countr)f | |—IK Postal Code
Phone Number Fax Number
Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | US84280

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHODS AND APPARATUSES FOR BEAM OPERATIONS

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]
Prefix Given Name Middle Name Family Name Suffix

- | i

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City | State/Province
Countryi | I Postal Code
Phone Number Fax Number
Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [JAmir Bahrami/ Date (YYYY-MM-DD)| [2021-05-06
First Name P\mir Last Name ‘ Pahrami Registration Number 0460
Additional Signature may be generated within this form by selecting the Add button.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | US84280

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | METHODS AND APPARATUSES FOR BEAM OPERATIONS

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) fumishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e, GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandened or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a viclation or potential violaticn of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention: METHODS AND APPARATUSES FOR BEAM OPERATIONS
First Named Inventor/Applicant Name: CHIEN-CHUN CHENG

Filer: Amir Bahrami

Attorney Docket Number: Us84280

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz-s'l'g(t:)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 320 320
UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1820
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Electronic Acknowledgement Receipt

EFS ID: 42654237

Application Number: 17313283

International Application Number:

Confirmation Number: 3737
Title of Invention: METHODS AND APPARATUSES FOR BEAM OPERATIONS
First Named Inventor/Applicant Name: CHIEN-CHUN CHENG
Customer Number: 54000
Filer: Amir Bahrami

Filer Authorized By:

Attorney Docket Number: US84280
Receipt Date: 06-MAY-2021
Filing Date:
Time Stamp: 13:35:07
Application Type: Utility under 35 USC 111{a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1820

RAM confirmation Number E202156D35382145

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
1170938
1 Power of Attorney US84280210506POA.pdf no 2
6c50049070b3 22
26442
Warnings:
Information:
141538
2 Specification US84280210506_Spec.pdf no 23
al13dbd9ae1b244462daefeal06010162c6c|
2da63
Warnings:
Information:
35325
3 Claims US84280210506_Clms.pdf no 4
519d82533288ab489611¢7fc68b88923155)
bed70
Warnings:
Information:
22009
4 Abstract US84280210506_Abst.pdf no 1
f6aaa239ccf58e5c5588a5f60ed4e16b390ef]
aa2
Warnings:
Information:
559699
5 Drawings-only bIaFk and white line US84280210506_draw.pdf no 5
drawings
beeff456583a78363d382d62f17fcbad1fd14
Warnings:
Information:
1089751
6 Oath or Declaration filed US84280210506DEC.pdf no 4
39d10b262ef3476858d7589092617e22ch7]
Warnings:
Information:
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1792962
7 Application Data Sheet US84280__ADS.pdf no 9
89f118f8792a98a433f1fb122bcdcf0201527
Warnings:
Information:
34619
8 Fee Worksheet (SB06) fee-info.pdf no 2
€1658c28a097dabe6ffab6e3acd20eb3f046)
Warnings:
Information:
Total Files Size (in bytes)1 4846841

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 17/313,283
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e o) N/A N/A N/A N/A 320
SEARCH FEE
(37 CFR 1.16(K), (), or (m)) N/A N/A N/A N/A 700
EXAMINATION FEE
o FEE N/A N/A N/A N/A 800
TOTAL CLAIMS *
(87 CFR 1.16(i)) 19 minus 20= OR [x 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h) 3 minus 3 = x 480 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1820
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
LU Total * inus | ** =
S (37 CFga ?.Is(i)) M x = OR |«x =
a Independent * Minus | *** =
5 37 R 1.16(h) X = OR |x =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total * Minus | ** = X —
= (@7 CF; Ia.ls(i)) OR [|x =
% Independent * Minus | *** = X - OR |«x =
w (37 CFR 1.16(h)) B B
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
17/313,283 05/06/2021 1820 US84280 19 3
CONFIRMATION NO. 3737
54000 FILING RECEIPT
ScienBiziP, PC
550 South Hope Street AR AR LA DL AR
Suite 2825

Los Angeles, CA 90071
Date Mailed: 05/14/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
CHIEN-CHUN CHENG, Taipei, TAIWAN;
TSUNG-HUA TSAI, Taipei, TAIWAN;
YU-HSIN CHENG, Taipei, TAIWAN;
WAN-CHEN LIN, Taipei, TAIWAN;
Applicant(s)
FG Innovation Company Limited, Tuen Mun, HONG KONG;

Power of Attorney: The patent practitioners associated with Customer Number 54000

Domestic Priority data as claimed by applicant
This application is a CON of 16/660,726 10/22/2019
which claims benefit of 62/754,165 11/01/2018

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1of 3
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 05/13/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/313,283

Projected Publication Date: 08/19/2021

Non-Publication Request: No

Early Publication Request: No

Title

METHODS AND APPARATUSES FOR BEAM OPERATIONS
Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AIlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/313,283 05/06/2021 CHIEN-CHUN CHENG US84280
CONFIRMATION NO. 3737
54000 PUBLICATION NOTICE
ScienBiziP, PC
550 South Hope Steet N
Suite 2825

Los Angeles, CA 90071

Title:METHODS AND APPARATUSES FOR BEAM OPERATIONS

Publication No.US-2021-0258946-A1
Publication Date:08/19/2021

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PTO/AIA/80 (07-17)

Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no person is required to respond to a collection of information unless it displays a valid OMB control number

[ POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO ]

| hereby revoke all previous powers of attorney given in the application identified in the attached
statement under 37 CFR 3.73(c).

| hereby appoint:

Practitioners associated with Customer Number: | 116201
OR

I:l Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Name Registration Name Registration

Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with

any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assighment documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement
under 37 CFR 3.73(c) to:

The address associated with Customer Number: 116201
OR

I:l Firm or individual name

Address

City | State Zip

Country

Telephone | Email

Assignee name and address:

Hannibal IP LLC, 5204 Bluewater Dr., Frisco, Texas 75036 U.S.A.

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.
SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee.

Signature Kiat ed Pl tlvmdiomns Date Sept 3, 2021
Name Khalad Fekih-Romdhane Telephone
Title Manager

This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update
(and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This
collection is estimated to take 18 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should
be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. Arrecord related to an International Application filed under the Patent Cooperation Treaty in this system
of records may be disclosed, as a routine use, to the International Bureau of the World Intellectual
Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to
the public if the record was filed in an application which became abandoned or in which the proceedings
were terminated and which application is referenced by either a published application, an application
open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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ATTORNEY’S DOCKET NO. PATENT APPLICATION
HANNO002-US-CON SERIAL NO. 17/313,283

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: CHENG, Chien-Chun

Serial No.: 17/313,283

Filing Date: May 6, 2021

Group Art Unit: TBD

Examiner: TBD

Confirmation No.: 3737

Title: METHODS AND APPARATUSES FOR BEAM OPERATIONS

Commissioner For Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Commissioner:

SUBMISSION OF NEW APPLICATION DATA SHEET

Applicant submits a new Application Data Sheet in order to update the name of the
Applicant from FG Innovation Company Limited to Hannibal IP LLC. The Applicant also
requests an updated filing receipt listing Hannibal IP LLC as the Applicant.

No fee is believed due. However, the Commissioner is hereby authorized to charge any

fees and credit any over payments to Deposit Account No. 602766.

Respectfully submitted,

/Do Hyung Kim/
Dated: September 27. 2021

Do Hyung Kim
Attorney of Applicant
Reg. No. 66487

SUL LEE Law Firm PLLC
3030 LBJ Fwy, Ste 1130
Dallas, Texas 75234

Tel.: 214-206-4064

Fax.: 214-206-4068

E-mail: dkim @sulleelaw.com
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Electronic Acknowledgement Receipt

EFS ID: 43873382
Application Number: 17313283
International Application Number:
Confirmation Number: 3737
Title of Invention: METHODS AND APPARATUSES FOR BEAM OPERATIONS
First Named Inventor/Applicant Name: CHIEN-CHUN CHENG
Customer Number: 54000
Filer: Do Hyung Kim/Julie Mcleod
Filer Authorized By: Do Hyung Kim
Attorney Docket Number: US84280
Receipt Date: 27-SEP-2021
Filing Date: 06-MAY-2021
Time Stamp: 14:16:43
Application Type: Utility under 35 USC 111{a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes)/ Multi Pages
D
Number ocument Description File Name Message Digest | Part/.zip| (ifappl.)
387979
1 Application Data Sheet 2021_09_27_Amended_ADS. no 9

pdf

cac05fdbd9d6d2c58bd98ee8a69ff1an9919
cc20

Warnings:
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Information:

This is not an USPTO supplied ADS fillable form

269421

Assignee showing of ownership per 37

CFR 3.73 2021_09_27_373C.pdf no 3

805f622bf3786a0db9651d335601afc8018
dcf3

Warnings:

Information:

424726

3 Power of Attorney Executed_POA_signed.pdf no 2

1bb8c625420d9f9359%1aee50de638db722
fcag1

Warnings:

Information:

22762

4 Transmittal Letter Transmittal_Ltr.pdf no 1

60299d3bc3e7a4c7d2dec6257480e6dal’.
a7149

Warnings:

Information:

Total Files Size (in bytes){ 1104888

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | -Us84280 HANNO002-US-CON

Application Data Sheet 37 CFR 1.76

Application Number 17/313,283

Title of Invention | METHODS AND APPARATUSES FOR BEAM OPERATIONS

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor |1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [-] prenchun | EHENG I
Residence Information (Select One) US Residency ® Non US Residency Active US Military Service
City ‘Faipei ||Country of Residence | ‘FW |

Mailing Address of Inventor:

Address 1 1F., No. 32, Jihu Rd., Neihu Dist.,
Address 2
City | Il'aipei | State/Province | |
Postal Code | 114 | Countryi | rrw
Inventor IZ
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [ [rsuncHua | [rsai e
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City ||'a‘|pei—| Country of Residence | ||'W—|

Mailing Address of Inventor:

Address 1 1F ., No. 32, Jihu Rd., Neihu Dist.,
Address 2
City | [raipei | state/Province ‘ ‘
Postal Code | |1 14 | Countryi | ITW

Inventor IS

Legal Name

EFS Web 2.2.12
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OCMB control number.

Attorney Docket Number | Us84280 HANNO002-US-CON

Application Data Sheet 37 CFR 1.76

Application Number 17/313,283

Title of Invention | METHODS AND APPARATUSES FOR BEAM OPERATIONS

Prefix| Given Name Middle Name Family Name Suffix
| [] fru-HsiN | EHENG | [
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service

City ‘Iraipei—l‘ Country of Residence i ‘II W I

Mailing Address of Inventor:

Address 1 1F., No. 32, Jihu Rd., Neihu Dist.,

Address 2

City | [raipei | state/Province ‘ ‘
Postal Code | 114 | Countryi | ITW

Remove
Inventor W4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| (-] Jvan-cHEN | EN | E
Residence Information (Select One) US Residency  (® Non US Residency Active US Military Service

City ‘Iraipei |’Country of Residence | ‘IFW |

Mailing Address of Inventor:

Address 1 1F., No. 32, Jihu Rd., Neihu Dist.,

Address 2

City | Iraipei I State/Province ‘ ‘
Postal Code | |114 | Countryi | ITW

All Inventors Must Be Listed - Additional Inventor Information blocks may he

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[] An Address is being provided for the correspondence Information of this application.

Customer Number F499& 116201

Email Address leoa-proce@scienbizipcom—  ip@sulleelaw.com [ Add Email | [Remove Email]
Email Address “eoa-chd@scienbizip-com— [ AddEmail | [Remove Email]
Email Address |eea—pmee@ssoenb|appereom

EFS Web 2.212
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OCMB control number.

Attorney Docket Number | US84280— HANNO002-US-CON

Application Data Sheet 37 CFR 1.76

Application Number 17/313,283

Title of Invention | METHODS AND APPARATUSES FOR BEAM OPERATIONS

Application Information:

Title of the Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS
Attorney Docket Number| {s84286- HANNO002-US-CON| Small Entity Status Claimed [ ]

Application Type Nonprovisional v
Subject Matter tility -
Total Number of Drawing Sheets (if any) 6 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an applicaticn by reference under 35 US.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section{s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly Filing date (YYYY-MM-DD) Intellectual Property Authority or Country -
filed application

Publication Information:
[C] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

] 35 U.5.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number F4(-)O(-L 116201

EFS Web 2.212
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OCMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

US84280-

HANNO002-US-CON

Application Number

17/313,283

Title of Invention

METHODS AND APPARATUSES FOR BEAM OPERATIONS

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.§.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

by selecting the Add button.

Prior Application Status |3ending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of ~] 16/660726 |2019-10-22
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
I16I660726 [Claims benefit of provisional ~| 62/754165 |2018-‘I 1-01
Additional Domestic Benefit/National Stage Data may be generated within this form A

Foreign Priority Information:

This section allows for the applicant to claim pricrity to a foreign application. Providing this information in the application data sheet
conslitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (F’DX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Codei (if applicable)

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OCMB control number.

Attorney Docket Number |-dss4286— HANNO002-US-CON

Application Data Sheet 37 CFR 1.76

Application Number 17/313,283

Title of Invention | METHODS AND APPARATUSES FOR BEAM OPERATIONS

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authoerization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authaorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(M.

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OCMB control number.

Attorney Docket Number | 0884280 HANNO002-US-CON
Application Number 17/313,283

Application Data Sheet 37 CFR 1.76

Title of Invention | METHODS AND APPARATUSES FOR BEAM OPERATIONS

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

H

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | kg \nnovation Company Limited—  Hannibal IP LLC
Mailing Address Information For Applicant:

Address 1 ; 5204 Bluewater Dr.
Address 2 22 Hei-Wing-Road,Tuen-Mun,New Territories—

City uen Mun Frisco State/Province X
Country ‘ ma US.A. Postal Code 75036
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OCMB control number.

Attorney Docket Number | tss42s0— HANN002-US-CON

Application Data Sheet 37 CFR 1.76

Application Number 17/313,283

Title of Invention | METHODS AND APPARATUSES FOR BEAM OPERATIONS

Assignee |1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]
Prefix Given Name Middle Name Family Name Suffix

] | o

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City | State/Province
Countryi ‘ I Postal Code
Phone Number Fax Number
Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

2021-09-27
Signature [fAmirBahrami/— /Do Hyung Kim/ Date (YYYY-MM-DD)| P021-05-06-
First Name )mmp M&nq Last Name | Pah!amr Kim Registration Number 66487
Additional Signature may be generated within this form by selecting the Add button. Add
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OCMB control number.

Attorney Docket Number |-Uss42s0-  HANNO002-US-CON

Application Data Sheet 37 CFR 1.76

Application Number 17/313,283

Title of Invention | METHODS AND APPARATUSES FOR BEAM OPERATIONS

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S5.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related tc an International Application filed under the Patent Ccoperation Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Hannibal IP LLC

Applicant/Patent Owner:

Application No./Patent No.: 17/313,283 Filed/lssue Date: May 6, 2021

Titled: METHODS AND APPARATUSES FOR BEAM OPERATIONS

Hannibal IP LLC a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: CHENG, Chien-Chun; TSAI, Tsung-Hua; GHENG, Yu-Hsin; LIN, Wan-Chen To: FG Innovation Company Limited

The document was recorded in the United States Patent and Trademark Office at

Reel 056157 , Frame 0084 , or for which a copy thereof is attached.

2 From: FG Innovation Company Limited To: Hannibal IP LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 057487 , Frame 0504 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Do Hyung Kim/ September 27, 2021
Signature Date

Do Hyung Kim 66487

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/313,283 05/06/2021 CHIEN-CHUN CHENG HANNO002-US-CON
CONFIRMATION NO. 3737
116201 POA ACCEPTANCE LETTER

3080 Lyndon & Johnsan Fy L

Suite 1130

Dallas, TX 75234
Date Mailed: 09/30/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 09/27/2021.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sstephanos/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDEO.gOV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/313,283 05/06/2021 CHIEN-CHUN CHENG US84280
CONFIRMATION NO. 3737
54000 POWER OF ATTORNEY NOTICE
ScienBiziP, PC

550 South Hope Street
Suite 2825
Los Angeles, CA 90071

T

Date Mailed: 09/30/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/27/2021.

+ The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

/sstephanos/

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
17/313,283 05/06/2021 OPAP 1820 HANNO002-US-CON 19 3
CONFIRMATION NO. 3737
116201 CORRECTED FILING RECEIPT
Sul Lee
3030 Lyndon B Johnson Fwy AN RS ISR
Suite 1130

Dallas, TX 75234
Date Mailed: 09/30/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
CHIEN-CHUN CHENG, Taipei, TAIWAN;
TSUNG-HUA TSAI, Taipei, TAIWAN;
YU-HSIN CHENG, Taipei, TAIWAN;
WAN-CHEN LIN, Taipei, TAIWAN;
Applicant(s)
Hannibal IP LLC, Frisco, TX;

Power of Attorney: The patent practitioners associated with Customer Number 116201

Domestic Priority data as claimed by applicant
This application is a CON of 16/660,726 10/22/2019 PAT 11057896
which claims benefit of 62/754,165 11/01/2018

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1 of 4
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 05/13/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/313,283

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

METHODS AND APPARATUSES FOR BEAM OPERATIONS
Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY.DOCKET NO./TITLE REQUEST ID

17/313,283 05/06/2021 CHIEN-CHUN CHENG HANNO02-US-CON 153716

Acknowledgement of Change to Small Entity Status
The entity status change request below filed through Private PAIR on 12/06/2021 has been accepted.

CERTIFICATIONS:

Change of Entity Status:

X Applicant asserting small entity status. See 37 CFR 1.27.

NOTE: If the application was previously under micro entity status, checking this box will be taken to be a notification of
loss of entitlement to micro entity status.

This portion must be completed by the signatory or signatories making the entity status change in accordance
with 37 CFR 1.4(d)(4).

Signature: Do Hyung Kim/
Name: Do Hyung Kim
|Registrati0n Number: 66487

Samsung Exhibit 1032, Page 83 of 620



Doc Code: PA..

. PTOIAIA/82A (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coilection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 17/313,283

Filing Date 05/06/2021

) Chien-Chun Cheng
First Named Inventor

Title METHODS AND APPARATUSES FOR BEAM OPERATIONS

Art Unit

Examiner Name

Attorney Docket Number |63456-0001-0013

SIGNATURE of Applicant or Patent Practitioner

Signature /Marce"a M ] Bodner/ Date (Optional)

Name Marcella M. Bodner Registration | 46,561
Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc Code: PA..
Document Description: Power of Attorney PTO/AIAB2B (07-13)

Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in

either the attached transmittal letter or
the boxes below.

Application Number Filing Date

17/313,283 05/06/2021

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

OR 155240

I:l | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

[:] The address associated with Customer Number: }
OR

I:l Firm or
Individual Name

Address

City I State I Zip

Country

Telephone I Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Hannibal IP LLC

D Inventor or Joint Inventor (title not required below)

D Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature KL ol od FelbRomdbame. | Date (Optional) | 4/28/22
Name Khaled Fekih-Romdhane
Title Manager

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

DTotal of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information Is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 45603229
Application Number: 17313283
International Application Number:
Confirmation Number: 3737
Title of Invention: METHODS AND APPARATUSES FOR BEAM OPERATIONS
First Named Inventor/Applicant Name: CHIEN-CHUN CHENG
Customer Number: 116201
Filer: Marcella M. Bodner/James Dade
Filer Authorized By: Marcella M. Bodner
Attorney Docket Number: HANN002-US-CON
Receipt Date: 29-APR-2022
Filing Date: 06-MAY-2021
Time Stamp: 18:08:03
Application Type: Utility under 35 USC 111{a)

Payment information:

Submitted with Payment no
File Listing:
Document o ] T .
u Document Description File Name File Slze(B){tes)/ Mu“'. .Pages
Number Message Digest | Part/.zip| (ifappl.)
258755
] Power of Attorney 64365—00017PO§7042920227p. no 2
p 60b35056c7dcd9404c75a2724b9d872368

dbcb64

Warnings:
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Information:

Total Files Size (in bytes):l 258755

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/313,283 05/06/2021 CHIEN-CHUN CHENG 63456-0001-0013
CONFIRMATION NO. 3737
155240 POA ACCEPTANCE LETTER

Gourt laza North 25 Main Steet I

Hackensack, NJ 07601
Date Mailed: 05/03/2022

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/29/2022.
The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ngfissha/
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/313,283 05/06/2021 CHIEN-CHUN CHENG HANNO002-US-CON
CONFIRMATION NO. 3737
116201 POWER OF ATTORNEY NOTICE

3080 Lyndon & Johnsan Fy A

Suite 1130

Dallas, TX 75234
Date Mailed: 05/03/2022

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/29/2022.
+ The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ngfissha/

page 1 of 1

Samsung Exhibit 1032, Page 89 of 620



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO.
17/313,283 05/06/2021 CHIEN-CHUN CHENG 63456-0001-0013 3737
155240 7590 06/03/2022 | XAMINGR
Cole Schotz, P.C.
Court Plaza North 25 Main Street TOWFIGHL AFSHAWN M

Hackensack, NJ 07601

| ART UNIT | PAPER NUMBER
2469
| MAIL DATE | DELIVERY MODE
06/03/2022 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

17/313,283 CHENG et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
AFSHAWN M TOWFIGH| 2469 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of ime may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- IfNO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 5/6/21.
O3 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parfe Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-19 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s)_____is/are allowed.
7) Claim(s) 1-19 is/are rejected.
8) [ Claim(s) ___is/are objected to.
9) (O Claim(s) _____ are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10) The specification is objected to by the Examiner.
11)@ The drawing(s) filed on 5/6/21 is/are: a)¥) accepted or b)(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)dd Al b)(J Some**  ¢)(J None of the:
1.[] Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Oter:
Paper No(s)/Mail Date E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20220602
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Application/Control Number: 17/313,283 Page 2
Art Unit: 2469

DETAILED ACTION
Notice of Pre-AlA or AlA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

Specification
1. The title of the invention is not descriptive. A new titleis required thatis clearly indicative of
the invention to which the claims are directed.
The following titleis suggested: METHODS AND APPARATUSES OF DETERMINING QUASI CO-

LOCATION (QCL) ASSUMPTIONS FOR BEAM OPERATIONS.

Double Patenting

2. The nonstatutory double patenting rejection is based on a judicially created doctrine grounded
in public policy (a policy reflected in the statute)so as to prevent the unjustified or improper timewise
extension of the “right to exclude” granted by a patent and to prevent possible harassment by multiple
assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not
identical, but at least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have been obvious
over, the reference claim(s). See, e.g., Inre Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); Inre
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); Inre Longi, 759 F.2d 887, 225 USPQ 645 (Fed.
Cir. 1985); Inre Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164
USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

Atimely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be used to

overcome an actual or provisional rejection based on nonstatutory double patenting provided the
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Application/Control Number: 17/313,283 Page3
Art Unit: 2469

reference application or patent eitheris shown to be commonly owned with the examined application,
or claims an invention made as a result of activities undertaken within the scope of a joint research
agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AlA as explained in MPEP § 2159. See MPEP § 2146 et seq. for applications not subject
to examination under the first inventor to file provisions of the AIA. A terminal disclaimer must be
signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used. Please visit
www.uspto.gov/patent/patents-forms. The filing date of the application in which the form is filed
determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A
web-based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal
Disclaimer that meets all requirements is auto-processed and approved immediately upon submission.
For more information about eTerminal Disclaimers, referto
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp.

3. Claims 1-19 rejected on the ground of nonstatutory double patenting as being unpatentable
over claims 1-19 of U.S. Patent No. 11,057,896. Although the claims at issue are not identical, they are

not patentably distinct from each other because of the mapping below:

1. A user equipment (UE) for performing beam operations, the UE comprising: one or more non-
transitory computer-readable media having computer-executable instructions embodied thereon; and
at least one processor coupled to the one or more non-transitory computer-readable media, and
configured to execute the computer-executable instructions to: monitor at least one of a plurality of
Control Resource Sets (CORESETSs) configured for the UE within an active Bandwidth Part (BWP) of a
serving cell in atime slot; and apply a first Quasi Co-Location (QCL) assumption of a first CORESET of a

set of one or more of the monitored at least one of the plurality of CORESETSs to receive a Downlink (DL)
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Application/Control Number: 17/313,283 Page 4
Art Unit: 2469

Reference Signal (RS), wherein the first CORESET is associated with a monitored search space configured
with a lowest CORESET Identity (ID) among the set of one or more of the monitored at least one of the

plurality of CORESETSs (Claim 1).

2. The UE of claim 1, wherein the at least one processor is further configured to execute the computer-
executable instructions to: obtain, from the first CORESET, Downlink Control Information (DCl)
scheduling the DL RS, wherein a scheduling offset between an end of a last symbol of a Physical
Downlink Control Channel (PDCCH) carrying the DCl and a beginning of a first symbol of a resource

carryingthe DLRS is less thana threshold (Claim 2).

3. The UE of claim 1, wherein the first CORESET overlaps a non-monitored second CORESET of the
plurality of CORESETs in a time domain, the non-monitored second CORESET associated with a non-

monitored search space configured to the UE (Claim 3).
4. The UE of claim 3, wherein: the monitored search space is configured with a first search space ID, the
non-monitored search space is configured with a second search space ID, and a value of the first search

space ID is smaller thana value of the second search space ID (Claim 4).

5. The UE of claim 3, wherein the second CORESET is configured on one of a deactivated BWP and a

deactivated Secondary Cell (SCell) (Claim 5).

6. The UE of claim 3, wherein the second CORESET overlaps a third CORESET of the set of one or more of

the monitored at least one of the plurality of CORESETs in the time domain (Claim 6).
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Application/Control Number: 17/313,283 Page5
Art Unit: 2469

7. The UE of claim 1, wherein the plurality of CORESETsand a resource carrying the DL RSare provided

in the time slot and the active BWP of the serving cell (Claim 7).

8. The UE of claim 1, wherein the at least one processor is further configured to execute the computer-
executable instructions to: obtain, from the first CORESET, DL Control Information (DCl) scheduling a
Physical Downlink Shared Channel (PDSCH); and apply a second QCL assumption of a second CORESET to
receive the PDSCH when a scheduling offset betweenan end of a last symbol of a Physical Downlink
Control Channel (PDCCH) carrying the DCl and a beginning of a first symbol of the PDSCH is less than a

threshold, wherein the second CORESET overlaps the PDSCH in a time domain (Claim 8).

9. The UE of claim 8, wherein the second CORESET is a non-monitored CORESET in the plurality of

CORESETSs, the non-monitored CORESET associated with a non-monitored search space configured to

the UE (Claim 9).

10. A user equipment (UE) for performing beam operations, the UE comprising: one or more non-
transitory computer-readable media having computer-executable instructions embodied thereon; and
at least one processor coupled to the one or more non-transitory computer-readable media, and
configured to execute the computer-executable instructions to: monitor at least one of a plurality of
Control Resource Sets (CORESETSs) configured for the UE within an active Bandwidth Part (BWP) of a
serving cell in a time slot; receive, from a Physical Downlink Control Channel (PDCCH), Downlink Control
Information (DCl) scheduling a Physical Downlink Shared Channel (PDSCH); and apply a Quasi Co-
Location (QCL) assumption for reception of the PDCCH to receive the PDSCH, when a scheduling offset
between anend of a last symbol of the PDCCH carrying the DCl and a beginning of a first symbol of the

PDSCH is less than a threshold (Claim 10).
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11. A method performed by a user equipment (UE) for beam operations, the method comprising:
monitoring at least one of a plurality of Control Resource Sets (CORESETs) configured for the UE within
an active Bandwidth Part (BWP) of a serving cell in a time slot; and applying a first Quasi Co-Location
(QCL) assumption of a first CORESET of a set of one or more of the monitored at least one of the
plurality of CORESETSs to receive a Downlink (DL) Reference Signal (RS), wherein the first CORESET is
associated with a monitored search space configured with a lowest CORESET Identity (ID) among the set

of one or more of the monitored at least one of the plurality of CORESETs (Claim 11).

12. The method of claim | 1, further comprising: obtaining Downlink Control Information (DCl)
scheduling the DL RS from the first CORESET, wherein a scheduling offset between an end of a last
symbol of a Physical Downlink Control Channel (PDCCH) carrying the DCl and a beginning of a first

symbol of a resource carrying the DLRS is less than a threshold (Claim 12).

13. The method of claim |1, wherein the first CORESET overlaps a non-monitored second CORESET of the
plurality of CORESETs in a time domain, the non-monitored second CORESET associated with a non-

monitored search space configured to the UE (Claim 13).
14. The method of claim 13, wherein: the monitored search space is configured with a first search space
ID, the non-monitored searchspace is configured with a second searchspace ID, and a value of the first

search space ID is smaller than a value of the second search space ID (Claim 14).

15. The method of claim 13, wherein the second CORESET is configured on one of a deactivated BWP

and a deactivated Secondary Cell (SCell) (Claim 15).
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16. The method of claim 13, wherein the second CORESET overlaps a third CORESET of the set of

CORESETs in the time domain (Claim 16).

17. The method of claim 11, wherein the plurality of CORESETs and a resource carrying the DLRS are

provided in the time slot and the active BWP of the serving cell (Claim 17)

18. The method of claim 11, further comprising: obtaining DL Control Information (DCl) scheduling a
Physical Downlink Shared Channel (PDSCH) from the first CORESET; and applying a second QCL
assumption of a second CORESET to receive the PDSCH when a scheduling offset between an end of a
last symbol of a Physical Downlink Control Channel (PDCCH) carrying the DCl and a beginning of a first

symbol of the PDSCH is less than a threshold, wherein the second CORESET overlaps the PDSCH in time

domain (Claim 18).

19. The method of claim 18, wherein the second CORESET is a non-monitored CORESET in the plurality

of CORESETS, the non-monitored CORESET associated with a non- monitored search space configured to

the UE (Claim 19).
Allowable Subject Matter
2. Claims 1-19 contain allowable subject matter.

Claims 1-19 are allowable over prior art since the prior art taken individually or in combination fails

to particularly disclose, fairly suggests, or render obvious the following limitations:
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Inclaim 1, ... monitor at least one of a plurality of Control Resource Sets (CORESETs) configured
for the UF within an active Bandwidth Part {BWP] of a serving cell in o time slot, and opplv o
First Quigsi Co-Location {QCL) assumption of o First CORESET of o set of ane or more monitored
CORESETs toreceive an aperiodic Channel Status information-Reference Signal {C51-85): wherein
the first CORESET is associoted with g monitored search space configured with a lowest
CORESET identity {ID} amons the set of one or more monitored CORFESETs..in combination with

other limitationsrecited as specifiedin Claim 1.

The first closest prior art of recordis ZTE (ZTE Simultaneous transmission and reception of
different channels and reference signals; RI-1805830 3GPP TSG RAN WGI Meeting #93, 25 May
2018(25.05.2018), section 2), as disclosed in the IDS. ZTE teaches a method for ap-CSI-RS assumption as
the same QCL assumption as the CORESET with the lowest CORESET ID in the latest slot. ZTE does not
teach monitor at least one of o plurality of Control Resource Sets (CORESETs) configured for the UF
within an active Bandwidth Part (BWPE) of a serving cellin a time slot; and ooply o first Quasi Co-Location
{QCE ) assumption of a first CORFSET of o set of one or mare monitored CORESFTs to receive an aperiodic
Channel Status information-Reference Signal {CSI-RS): wherein the first CORESET is associated witha
monitored search space canfigured with o fowest CORESET identity (10 arnons the set of one or more

monitored CORESETs.

The second closest prior art of record is ZTE 2 (ZTE Maintenance for beam management; Rl-
1808196 3GPP TSG RAN WG| Meeting #94,24 Aug.2018(24.08.2018), sections 2-4), as disclosed in the
IDS. ZTE 2 teaches a method for triggering aperiodic CSI-RS in a DCl field. ZTE 2 does not teach monitor

gt feast one of a plurality of Cantrol Resource Sets {CORFSETs) configured for the UF within an active
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Bandwidth Part (BWPE} of a serving ceil in o time slot; and apply o first Quasi Co-Location (QCL}
assumption of g first CORESET of g set of one or more monitored CORESETS to receive an aperioadic
Channel Status information-Reference Signal {CSE-RE): wherein the first CORESET is associated witha
monitored search space configured with o lowest CORESET identity {1D) amons the set of one or more
monitared CORFSETs.

The third closest prior art of record is Zhang et al (Pub No: 2019/0174466). Zhang teachesa
method for triggering aperiodic CSI-RS in a DCI field. Zhang does not teach manitor at feast one of
plurality of Control Resource Sets (CORESETs} configured for the UF within an active Bandwidth Port
{(BWE} of o serving cell in g time siot; and apply o first Quasi Co-Location (QCL} assumption of a first
CORESET of o setof ane or more monitored CORESETsto receive an aperiodic Chonne! Status
information-Reference Signol (CSI-R5): wherein the firet CORESET is associated with o monitored search
space configured

For these reasons, in conjunction with the other limitations of the independent claims, puts this

case in condition for allowance once the double patenting rejections are overcome.

Conclusion
1. The prior art made of recordand not relied upon is considered pertinent to applicant's
disclosure.
a. Liou etal (Pub No: 2019/0349964) [0322][0349].
b. Guo et al (Pub No: 2019/0190582) [0249]
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2. Any inquiry concerning this communication or earlier communications from the examiner
should be directedto AFSHAWN M TOWFIGHI whose telephone number is (571)270-7296. The examiner
can normally be reached M-F 8:00 AM -5:00 PM.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’ssupervisor, lan
N Moore can be reached on 571-272-3085. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Centerand
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
questions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469
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L30 74 QCL near5 assumption |(US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
with (aperiod$4 EPO; JPO) 09:53 AM
period$3) near5
("channel status
information" "CSI-RS")

L31 9 QCL near5 assumption |(US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
with (aperiod$4 EPO; JPO) 09:53 AM
period$3) near5
("channel status
information" "CSI-RS")
with lowest

L32 80095 (HO4\W72/048 or (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
H04L5/005 or EPO; JPO) 09:53 AM
HO04\W72/044 or
H04L5/0032 or
HO04\W72/042 or
H04L5/0098 or
H04L5/0007 or
H04L5/0053).cpc.

L33 16 L15 and QCL near5 (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
assumption with EPO; JPO) 09:53 AM
("channel status
information" "CSI-RS")
with lowest

L34 2 ("20200145982").PN. (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02

USOCR; DERWENT) 09:53 AM

L35 373 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02

EPO; JPO) 10:01 AM

L36 201 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
WITH qcl EPO; JPO) 10:02 AM

L37 79 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
WITH qcl SAME EPO; JPO) 10:03 AM
assumption

L38 799 coreset near5 ("csi-rs" | (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
"channel state EPO; JPO) 12:51 PM
information")

PE2E SEARCH - Search History (Interference)

Ref # Hits Search Query DBs Default Plurals British Time Stamp

Operator Equivalents

N18 0 (QCL and CORESET  |(USPAT) OR OFF OFF 2021/02/18
and "CSI-RS" and 08:10 PM
assumption and
aperiodic and monitored
and search and
space).cim.

N19 1 (QCL and CORESET |(US-PGPUB; USPAT) |OR OFF OFF 2021/02/18
and "CSI-RS" and 08:10 PM
assumption and
aperiodic and monitored
and search and
space).cim.

06/02/2022 05:08:26 PM Page 4 of 4

Workspace: cheng_chen AT

Samsung Exhibit 1032, Page 112 of 620




Doc code: IDS PTO/SB/08a (01-22)

. . . - Approved for use through 05/31/2024_. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are reguired to respond to a collection of information unless it contains a valid OMB control number.

Application Number 17313283
Filing Date P021-05-06
INFORMATION DISCLOSURE First Named Inventor ‘Fhien-Chun Cheng
STATEMENT BY APPLICANT Art Unit ‘2469
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Afshwan M. Towfighi
Attorney Docket Number ‘ 64365-0017

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
. Patent Number Issue Date : Relevant Passages or Relevant
Initial No Code! of cited Document -
Figures Appear
1 11057896 P021-07-06 Cheng, et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
N Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document

Figures Appear

1 20190174466 P019-06-06 hang

2 0200145982 P020-05-07 Cheng, et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code4| Date R Passages or Relevant
Document .
Figures Appear
1 J108111286 N 2018-06-01 V' TE Corporation
2 1113039740 N 2021-06-25 FG Innovation Co. Ltd.
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Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

First Named Inventor ‘ Chien-Chun Cheng

STATEMENT BY APPLICANT ‘ 2469

( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Afshwan M. Towfighi

Attorney Docket Number ‘ 64365-0017

3 3874668 P 2021-09-08 FFG Innovation Co. Lid.
4 02147019446 N 2021-04-30 G Innovation Co. Lid.
5 022506048 P 2022-01-17 FFG Innovation Co. Lid.
6 0210076989 R 2021-06-24 FG Innovation Co. Lid.
7 018016907 O 2018-01-25 | G Electronics Inc.

8 020088295 O 2020-05-07 FFG Innovation Co. Lid.

If you wish to add additional Foreign Patent Document citation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Examiner| Cite
Initials® | No

1 FTE Simultaneous transmission and reception of different channels and reference signals; RI-1805830 3GPP TSG
RAN WGI Meeting #93, 25 May 2018 (25.05.2018), section 2

5 MIVO Maintenance for beam management; RI-1810366 3 GPP TSG RAN WGI#94b, 12 Oct. 2018 (12.10.2018),
pection 2-3

3 V' TE Maintenance for beam management; RI-1808196 3GPP TSG RAN WGI Meeting#94, 24 Aug. 2021(24.08.201*
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 17313283

Filing Date 2021-05-06

First Named Inventor ‘ Chien-Chun Cheng

Art Unit ‘ 2469

Examiner Name ‘ Afshwan M. Towfighi

Attorney Docket Number ‘ 64365-0017

International Search Report for International Patent Application No.: PCT/CN2019/112403, issued on January 23, 2020

Written Opinionfor International Patent Application No.: PCT/CN2019/112403, issued on January 23, 2020

Intemational Preliminary Report on Patentability for International Patent Application No.: PCT/CN2019/112403, issued
bn April 27, 2021.

Notice of Allowance for U.S. Patent Application No.: 16/660,726, issued on February 24, 2021.

Issue Notification for U_S. Patent Application No_. 16/660,726, issued on June 16, 2021.

INTELC CORPORATION: "Remaining Issues on Beam Management,

BGPP DRAFT; R1-1810751 REMAINING ISSUES ON BM, 3RD GENERATION PARTNERSHIP PROJECT (3GPP),
MOBILE COMPETENCE CENTRE ; 650, ROUTE DES LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX ; FRANCE]
29 September 2018 (2018-09-29), pages 1-15, XP051518155,

Retrieved from the Internet:

10

VTE. "Maintenance 101 Reference signals and QCL",

BGPP DRAFT; R1-1808197 MAINTENANCE FOR REFERENCE SIGNALS AND QCL, 3RD GENERATION
PARTNERSHIP PROJECT (3GPP}), MOBILE COMPETENCE CENTRE ; 650, ROUTE DES LUCIOLES ; F-06921
BOPHIA-ANTIPOLIS CEDEX ; FRANCE,

11

G ELEC TRONICS. "Remaining 1SsUes on downmnk control channer,

BGPP DRAFT; R1-1808490 REMAINING ISSUES ON DOWNLINK CONTROL CHANNEL FINAL, 3RD GENERATIO
PARTNERSHIP PROJECT (3GPP}, MOBILE COMPETENCE CENTRE ; 650, ROUTE DES LUCIOLES ; F-06921
SOPHIA-ANTIPOLIS CEDE,

vol. RAN WG1, no. Gothenburg, Sweden; 20180820 - 20180824 11 August 2018 (2018-08-11), XP051515582, |1
N

12

bol. RAN WG1, no. Gothenburg, Sweden; 20180820 - 20180824 11 August 2018 (2018-08-11), pages 1-9,

[NOKIAET AL, "Fealure lead summary on QCL',

BGPP DRAFT,; R1-1809758, 3RD GENERATION PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE
CENTRE ; 650, ROUTE DES LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX ; FRANCE,

bol. RAN WG1, no. Gothenburg, Sweden; 20180820 - 20180824 22 August 2018 (2018-08-22), XP051317119,
Retrieved from the Internet:

13

[Communication pursuant to Rules 70(2) and 70a(2) EPC issued on July 7, 2022 for European Application No.:
[19880818.0

14

Fxtended European Search Report issued on June 20, 2022 for corresponding European Patent Application No.:
|| 9880818.0

EFS Web 2.1.18
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 17313283

Filing Date 2021-05-06
First Named Inventor ‘ Chien-Chun Cheng
Art Unit | 2469
Examiner Name ‘ Afshwan M. Towfighi

Attorney Docket Number ‘ 64365-0017

15

FRICSSON, "Feature lead summary for beam management”, 3GPP TSG-RAN WG1 Meeting #94, 2018, Tdoce
R1-1809864, pages 1-26, Gothenburg, Sweden

May 31, 2022

16 Notice of Reasons for Refusal issued by Japanese Patent Office for corresponding Japanese Patent Application on

February 14, 2022

17 Fxamination Report issued by Indian Patent Office for corresponding Indian Patent Application No.: 202147019446, on]

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature ‘I

Date Considered ‘ I

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. ? Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if|

English language translation is attached.
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Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor ‘ Chien-Chun Cheng

N Art Unit | 2469
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ Afshwan M. Towfighi

Attorney Docket Number ‘ 64365-0017

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[1 any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Marcella M. Bodner/ Date (YYYY-MM-DD) 2022-07-18

Name/Print Marcella M. Bodner Registration Number |46561

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 14350, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number: 17313283

Filing Date: 06-May-2021

Title of Invention: METHODS AND APPARATUSES FOR BEAM OPERATIONS
First Named Inventor/Applicant Name: CHIEN-CHUN CHENG

Filer: Marcella M. Bodner/James Dade

Attorney Docket Number: 64365-0017

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount SUB':S::)I in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 2806 1 130 130
Total in USD ($) 130
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Electronic Acknowledgement Receipt

EFS ID: 46211180
Application Number: 17313283
International Application Number:
Confirmation Number: 3737

Title of Invention:

METHODS AND APPARATUSES FOR BEAM OPERATIONS

First Named Inventor/Applicant Name:

CHIEN-CHUN CHENG

Customer Number:

155240

Filer:

Marcella M. Bodner/James Dade

Filer Authorized By:

Marcella M. Bodner

Attorney Docket Number: 64365-0017
Receipt Date: 18-JUL-2022
Filing Date: 06-MAY-2021
Time Stamp: 15:26:42

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $130

RAM confirmation Number E20227HF27022038

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document
Number

Document Description

File Name

File Size(Bytes)/
Message Digest

Multi
Part /.zip

Pages
(ifappl.)

Foreign Reference

1-CN_108111286.pdf

7944094

a6082a3c7d274d6e7d075d77ac7a891a61
9fbe2

no

51

Warnings:

Information:

Foreign Reference

2-CN113039740_p.pdf

2037113

ce178357a7d4e0593665e3da720c724e646|

no

28

Warnings:

Information:

Foreign Reference

3-EP3874668_p.pdf

1816631

41¢3768afd086dd60f76da390ab7cf508aa2)

no

39

Warnings:

Information:

Foreign Reference

4-IN202147019446_p.pdf

2810594

a28bc75704784adc99471830111b6fc81df2
64c6

no

51

Warnings:

Information:

Foreign Reference

5-JP2022506048_p.pdf

2281758

134f10963dc64aa91c9247aba5dba387a88

no

36

Warnings:

Information:

Foreign Reference

6-KR20210076989_p.pdf

1383801

fd34918e83d2ffad07dc65690b684a102f84]

aecf

no

24

Warnings:

Information:

Samsung Exhibit 1032, Page 122 of 620




5787491
7 Foreign Reference 7-W02018016907.pdf no 58
48e57e1667da38758309ce68a48addf03chl
Warnings:
Information:
1514517
8 Foreign Reference 8-W02020088295.pdf no 37
4be2225ea59e3f0836cb99264c6d8fbd49d
al13d
Warnings:
Information:
198451
9 Non Patent Literature 9-ZTE_Simultaneous.pdf no 4
a017b80ch93aebcof2as 08efdefcfob36a49
Warnings:
Information:
4669500
10 Non Patent Literature 10_VIVO_Ma|ntenantce_fodrf_be no 6
am_managemen _pp 9b12d2e4ce953c34d8f0592a6a8063ac30f|

Warnings:

Information:

565540

11 Non Patent Literature 11-ZTE_Maintenance.pdf no 10

aaa2c926267d5c5ed51724eadd3608c0f45
53a7d

Warnings:

Information:

115056

12 Non Patent Literature 12-W02020088295-ISR.pdf no 3

855bb5922d5c542b91bc93269393bcec88|
675c8

Warnings:

Information:

146961

13 Non Patent Literature 13-W02020088295-WOSA.pdf no 3

1775805d312d81d2090d 684 2ee86a2d80d|
cchf7e

Warnings:

Information:
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187216

14 Non Patent Literature 14-W02020088295-IPRP.pdf no 4
4646655b79250f1bdf2414e782699a02539)
242a1
Warnings:
Information:
501000
15 Non Patent Literature 15-US_16660726_NOA.pdf no 10
2d0a9%eb0130a769850dd39b0beb4acs9b9)
0e7177
Warnings:
Information:
52183
16-
16 Non Patent Literature US_16660726_lssue_Notificatiof no 1
n.pdf 1da0ag8728077cal41e9b03d4bbafod52a
Warnings:
Information:
9240676
17_Intel_Corporation_Remaini
17 Non Patent Literature ng_lssues_on_Beam_Manage no 15
ment_p.pdf d77fe299ccc8a932789dc79e9edccB0e639:
- 4e0a
Warnings:
Information:
7853308
18 Non Patent Literature 18_ZTE_.Ma|ntenance_for_Refe no 14
rence_signals_and_OCL_p.pdf
f15e61858e65dd1a597d65¢1999453b581d)|
5e99e
Warnings:
Information:
6954338
19_LG_Electronics_Remaining_|
19 Non Patent Literature issues_on_downlink_control_c| no 9
hanne I_p_ pdf 1db0c505c29746707db27e8ec3e9209508)
Warnings:
Information:
392187
20 Non Patent Literature 21_EP_3874665_Form_1224 7 no 1
July2022_p.pdf
0b5ce88c33bfdSecd401cobbc76a8316384)
064ef
Warnings:
Information:
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6462920
21 Non Patent Literature 20_Nok|a_Featu(rj¢|e__]eac;_fsumm no 12
ary_on_Q _pp b41a8e97cad36d4d6b14c¢72a972be6157 51
1bed8
Warnings:
Information:
4512797
22 Non Patent Literature 227EP387462687EIZS]CR720Jun20 no 13
_pp 051240f4f25314608e9ba9c637f5d407ddbeg
b2a4
Warnings:
Information:
2921600
23 Non Patent Literature 23_Ericsson_Feature_Lead.pdf no 32
41b4df4da010fe91ad05476d39663990770)
dédc
Warnings:
Information:
5312012
24 Non Patent Literature 24—JP—OA—§8§1252;200—31 Ma no 63
) p 9f460cBce02a274f7ae350632e49f6c2c6ech)
Warnings:
Information:
8020801
25 Non Patent Literature 25—|N—OQ—202;?);21 2;46—1% no 53
€ ruary p 6120f0de1267f71588791c6d94afae10829b)|
7ea3
Warnings:
Information:
1341114
2 Information DF'SC'°5“SrBeO§ateme”t D)1 64365-0017_IDS_07182022.pdf no 6
orm ( ) 84ff27bcb2fa5a07702f90c5812896cb7034
b0a2
Warnings:
Information:
37529
27 Fee Worksheet {(SB06) fee-info.pdf no 2
9bSac4416fffdc75dac64ad6598db6e7cafe
Warnings:
Information:
Total Files Size (in bytes):| 85061188
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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7/18/22, 12:31 PM Espacenet - Bibliographic data

i Eunpaisches
Patentamt i

o EuropRant iy
i Patent Office
/Office européen,

B da;bm‘valsy” ; Espacenet

Bibliographic data: CN108111286 (A) — 2018-06-01

Information sending and receiving method and apparatus, storage medium and
processor

Inventor(s): GAO BO; LI RUYUE; ZHANG SHUJUAN; CHEN YIJIAN; LU
ZHAOHUA + (B, ; B, ; IKillB, ; FREEL, ; BiR%E)

Applicant(s): ZTE CORP + (M4BT BIRAE)

Classification: - international: H04B7/06; H04L5/00

- cooperative: H04B17/318 (KR, US); H04B7/0632 (EP, CN, KR);
H04B7/0695 (EP); H04B7/088 (EP); H04J11/0069
(KR); H04L1/0003 (KR); H04L1/0026 (KR);
H04L43/16 (US); H04L5/0005 (KR); H04L5/0023
(EP); H04L5/0048 (EP, CN, US); H04L5/005 (KR);
H04L5/0055 (CN, KR); H04L5/0057 (CN, KR);
H04L5/0092 (KR); H04W72/0453 (KR);
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Abstract of CN108111286 (A)

The invention provides an information sending and receiving method and apparatus, a
storage medium and a processor. The information sending method comprises the
following steps: when K elements in a beam related parameter set exceed a first type
of thresholds corresponding to the K elements, generating a first type of signaling;
sending the first type of signaling to a second communications node,wherein the first
type of signaling carries information related to a reference signal, and Kiis an integer
greater than or equal to 1. By adoption of the information sending and receiving method
and apparatus provided by the invention, the problem of how to report the information
related to the reference signal is solved.
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A O AR ) MRORCTE L T BRI B B A o [ S e B AR L R B E {5 R4 TT AR R A
B KRR AN B T R 2R 2R A S L I8 I £ R 4R N A1 AN RIRE 5 BR R SR B SR AR 1 e D
WU S AEARER , B LU (R kR R R AR TR S B AR 1.

[0004]  7ERLBANE (WBFR N, TGED PR WG RR B R R % i RS 25 S, 4
BB BT R )E R BB NOR 3 ZE RIS AR IR R R G EREER,
B SEERL Az 3 A AT S IR AC 2 i R AR A EE S v, 3R BT LA A+ 2 IR BB T RN £ A
WO MR ERAN T X , SRR O L R

[0005] AERBORTMZKWBERS P, BEAERRE PRI SLESBRhERE
(RSRP) , AT % T 2% (5 5 MG B BRI G R 40T LR, HOCEAR S B R
PP SRS LR 2% BE vk ], FLES R R AR TR S A K.

[0006]  &F A AHSCHEA A 1y R ER I, B a6 M R 3 E R R 2.

ZAAE

[0007] AR HISLHE BIERAL T — Fivfs BRE BRI i B R B RN AL AR, DD
PRI AR B (5 S RIS B R

[0008]  ARYR A& A I — A~ S, R T AR BRI T, AT TR BRI R, 6
1E R AR SRS PR U R BIL SKA TR RN S8 — 2R IR B R T, 50
— A5 A B A W M RIR B HE S P B R E S P IENE 55 E MR
5 R AR T B S T LI

[0009]  ARAE AR HA M — A i), R T —FME R R T, A TR EET R B
FE N DRETRRIENSE S MESSHEIMEMES, Lh. FREEUT
FEh2 = BEBEMREINFEL, SEESHERENEE HHENEERBAH =
BAEY R

[0010]  ARHEA K WA B — A SR, SRAL T — FIE B 3ROT L BT T A A L B
o BT SURIBM B — 254 Hoh B RE N R B R R RS
HAEA P IKA TG FB I SRATCR X RIS 2R TTR BT A R 4 Fi— 25 4
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Wl 555G S MRMNE R Hh VR TEE ST LAV

(00111 AR4E A& WA — A SEHa i, Je4t T —FhfE B Tr ik, AT ZIBE T AL B
BB BETARRSEG S BREEE T AN 52 ESHRNERH
B 5 BAEU T E 2 —  BEEEHRRINER, SHESBIIIRNEL.

[0012]  R4E A& BB — S Seitidl, B4 T —FiE BRI E, M TR BEN A8
i

[0013] Ak ik, T 72 B R S S & T KA TR T KA T RO ML 28— 3K
BRI 0 R S A R — B4 RO, T 58 B A R IR —RE L H SR
REAPBHE E5SHESMRMER K OV TEESFT LA

[0014] AR #EA K WA B — AN SEHEG, 24t T — FifE BRI S E, A T8 — 1855, &
B BRI, PR T BRI A R MR RN SRS I ERYL, AT HE 555 E5 M
KSR B, FRABUTEDZ — B3HEEBHRRINGER, SHE SRR
B E RIRBIER, TS RE N R R B S B ET .

[0015] AR ¥R A B B — AN SE A, 3RS T — FifE R BROCR B A TSR B AT A, &
PR, FR T B — B AR B — R E A T B R ELS AR —IBET
SAEPR A B S PR TR I SRA JC RIS BRI 58 — 28T R 1R 00T A2 ) 15
& BB TN E S5BHE RN E R P AR T8 ST I RA.

(00161 HRHE A B B — AN SEt ), Bt 7 — FifE B E, MA TR @A 8
R, BT R S —BET ARRSHE S Bt BT B — B R
55 EEMENER L, ERAEUTELZ — SEESHRRINER. &%
fESBThEMER.

[0017]  FRHEAS R I SL— S, AR T — AR08 A L, BT AT (A BB A7 0 1
FRe, o, IR IB AT I AT L AT — TR 57k

[0018]  KRHEAK Wi L — S SEHif), ‘B AR AL T —RhAb IR S, ik AR T is 4T R, 3L
t, FTR R IS AT I BT LR AE — BT IR I TV

[0019] @3 AR, B T AEAEPR AN SRR A P IKA To R i 5 FrigK AT 3R R
R TR T RIS E 555 ESHANMGBINE—REL KHE—RELRIZ
YA TR A BB TR B S R REIN B E S LB S S E E S RN E
B TS A A, BB R B RS A AR T KL T BB RS AR
2 B LR, DR, AT L AR R s T L3R 2515 S AR B A 1 R

43 B354 A

[0020] 4 i 38 W 60 P S S A ko A 4% WP B ik — 55 BER R, ) PR R VS 1) — B 43, AR
B 4 575 7 St 451 B W B PR T AR AR B, R RS A R T B A 24 IR o AE PR B
[0021]  [&155 A & B S A — b {2 B R 7 v I S s 4 S B R 25 A HE I

[0022] |2 R AR A A2 B S e U B4R 0 7 R IR 7 VR B AR I —

[0023] &) 3,2 M # A o B Sz e R I ) 45 B R IR T T O R I

[0024]  [R4,5 AR A R B S it AR At O 45 BRSO R AR AR B

[0025]  [&|55 MR 4 A A B S B4R LK 15 B R K TR R AR R B =
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[0026]  [l6 AR A & WA S AR A 1 15 B A8 4 B I S AAE I —

[0027] [ 7/RARE A & WA S AR AL K (5 A e B Y AR ]

[0028] ISR MR Y AR A WA S IR HL ) 1 B BRSOt BELFR) G A E IS —

[0029]  [E|ORARE AR & I S A0 R 16 ) 15 I8 BB 0 2 T Y A A )

[0030]  [&1 1 OB 4% Ak 25 I 10 45 S 91 1 4R 38 P 08 A A2 20 9 {5 008 R IR BRI TR AR 3
&l

[0031] &)1 1R AR A % W40 06 St U B4R A 2% (5 5 S5 PRACHBE TR R R VA IR A R I«
[0032] (1122 MR A 25 B A 0 S S 4R A4 ) 70 SRR o BT IR IR R R

[0033] [ 13/ MR A B 44 S Wt 15 5 AL ) FE R 7 R BT TR IR R R B e

I=R7SSN Ty E

[0034] R S b 52 2 Wt I 3 45 A S AT SR VE U A A R W o 7 LUK R, FEAS PR
WL, A E V7S 1 S 451 B S 481 P P S AE T A A LA A

[0035] 25 B i3 W (2 , A % WA 1 U0 B 13 MR R SR 45 B B3R IR A R B R
— s B PR X R ALK S B T A PR TS R A U B JE KT o

[0036]  sijimfsl

[0037] A R i 5 A0 1 745 1L 060 7 vk SR A0 AT LAE RS Bh 48 i« TH B L8 B 28 B de
R 5 P RAT o DL AT EERS BN i L a1, B LR A & W S A ) — v B ROE DT VR RS B
23 ) T S M HE I o TN LTS , B B 4% 3R 1 07T LG — AN A (B QUR H —4Y) 403
102 (RhFH 52102 7] DA AL4E (B /R PR T4 b B ERMCUSE AT 4w RSB 4585 (FFPCASE (X Ab B )
PR 77 o SO O A7 i 52104 LA &% FA T @ (2 ThRk % vk B 106 R U I @ B R N SR AT LA
B, B LR I G5 ORI 5, IR AR b i vl 2 B 1 4 1 R R o 0, B B 9 10
AT EFE L TR O 2 8 B DR gL, B AR SRR AR KA.

[0038] 77k e 10AT] FT-77 ik L FR K A Py B (et e LA B e, A WA S i A1 o £ £ 18
B T KT 16 4 /MR, AT B 1 0238 3B AT 7 75 A7 ok 25 104 Y B AR R P BA 2
BEH, M TTBAT & T T % 57 A UL R B A B8 , B ST B3R IR 77 Tk o 47 G 4% 104 7] BLAE R bR
W7o B AT ALFG AR 5y Sk MEAE A6 38, S — AN B 2 AR MEAF G B L DA B0 LAt AR 5
B VR AN A7 G 0 o 75— BB S )T, A7 6 58 104 TT JE— 5 B3 AR X T AL L B8 102X R WA I 77
(i 52 Y30 7 TR 4 T L 3R S ) 4% T 2B RS B AR 0 100 Lk 1 9% ) S AP AL AR T L
TR £ M P ) ) R B W A A e

[0039]  AL46i%e 8 106 F T 2t — AN P 45 Bl 5035 % 306 M504 o L3RI 0 4% L Ak S 91 T 556
T EH A 1 OF S0 5 LR B AL ) TE R 45 o 72— NSl , A% 2 L1 06 B3 — NG T
2% (Network Interface Controller,NIC) , T3 o 35 i B A R 4 B A AE TR 5
A T AT S T o 78— S, A B 1067 LA SR (Radio Frequency , RF) B8R, 3L H
Tl T2k 07 S E R BEAT I

[0040] 78 A St ) ch il 7 — RS AT T LRk B sh R Ui (5 BRE T %, B2 RAREAK
R S AR (2 8. 3%V TR R R — , I 2R, AR AR I T P IR

[0041]  25UBS202, 75 I HUME S Bk & b KA T 2R ML SKA 0 TR X BRI 55— 28 TTRR Y
HMT AR — G2
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[0042]  2BURS204, M EETWEARILE -HES HP, F—REL4 PN E 5855
SHHIHE R K KA R TEa ST LR,

[0043] @it FRIGEE, th T LR AR S HES TN TR B 5K CES RIAH
—H IR MRS PR A 525 ESHRNEBNE—EELS BE—RESRES
BB AL BB ES RO NI T S5 5 M HE B L3R, Lk, w LA E s
R E 25 (5 5 AR HE B il B

[0044]  FEPIEHMRE, FIRHES204T LRI A B U T E A2 — Sl m 8 8 (E
FLRILE - IEA Wb AT 12 #{EEPUCCH, M BU 8 HLIE A5 T PRACH ; Eoobr , PRACHELYE .
FF- 35 4 [ PRACHER %2 3% 4 PRACH.

[0045] HEHEULHIAR, 5BEESHRNEREABU T EL L — 25 ES RS EER
e SEESHIRTIE.

[o046]  FHERMML, B—RELSPHEBEETESEESHRNELREH —RELSH
18 P SRR R PR B R 5258 (5 S RS B,

(00471 FEAZ W D EHGIH  7E LR P IRS204 2 77, LR 7 ki By AL S B =
WETANE - EETARENUTESZ —TTRER: B —RE40EIE, K, 758
—RA(E S MR HEIS B — B EASRBTTMA R T F IR EE— G4 Ritath
TIBR , ooy, 78 R B G A IR A R R B — 2R S A 20 2 ) R A B i BRI TR )
PRI M (Z1ERIBS—RE4 B Eah L =T TR G B, B R 30 4
B 75 SEHT L E R &, BE SR m AR AR,

[0048]  FEAR & WM~ ASHE I, B ERE R AL R E02 — ER - RELSH
RIS IR BT 5 — 25 SR B T BR AL/ B AE VA ST R TR BB ik BR B R 1T PR A
TLAEBBERIXEERD ARBEHNE—RESRBTIMNE —RELSZENE T
P ) Py SR B 5 B AR S R I B — 2B A M R B IE UL T R Rk e
B 70 HI BT R B AHORR I B ) IR 2 S 2R R IR TR W B R RR R EE R
[0049] FEEUPHME, HERBEAFUTEDLZ —FEL: AFIERERKE RHER;
T EREE M S b A A

[0050] S BEPEIARI 2, LRV S AR DA TR 22— « AR B B ol e R A A e 2
SR G O T 2 2 T B 0 T 6 TR B %) AU 220 5 32 TR 2R W S TS B T T TR AR
B )« 5 ¥ B S A 00 s SR 3K AL § D R (1) e 221 7 B b R B A 2 BB — IR ROE B
—R(E AT 2 - IR R IE 5 — (S5 A IR 2 78 AR B 37 i At 1 2 8 T - 8
B A5 EAT BRI 20« 0 BT AR R — 25400 AT B R A IS 2 B A B R TR
FIARITIT 2, 55 — BB A RBN B HE S RN REN L B —RELERBRNBERETER
B ) 36 S B A PRI TR B AR AT 20 s 38— IR FIPUCCHA 16 28 — R (5 4 MBS 21 B— 1K
{# FAPUCCHR 3% 58— 2/ (54 AR 220 T 6 £ ) 180 7 F1) ARATRT 220« 58 — v i FIPRACH AL IR 25— 28
B4 BT 2 : 35— VR A3 FRPRACH A 326 55 — 25 (84 B Il 220 B 8 B B i) 8 P A U T 280

[oo51] B LB , A 18] B AR IEmE ZIEHG LU R 22— B ) (0 AR 4R 20, B 1) 0 (¥
TRV %0, B8] B A 45 BB %1

f0052] FEYLHINGR, LIRS - (ESHARIER I IELL T £ 02 — 8 FIPUCCHE Y K
JEEE - FE A NI 5 FIPRACHE IR K 1% S8 — 5 S 10 IR B (F FHPRACHE IR S — R (54
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[0053] ¥ W B — AN S B , FENANPRACH T S IR0 IH 552 5 5 3 A M A M 4 R 1
PR NASPRACH S Y8 43 BE 77 AR ] (4 et 358 5 s o T 8 N PRACHSE 5585140 52 FIRDM s $o o, 3G
BOLAREU T EDZ — BT F S F 58S,

00541  FEAKBM—ALHP S, ERSEESAFKUTEL 2 — BUREEESH
=5 CSI-RS; Al B {5 5SS block.

[0088]  fEA & B R —ANSEitiflh , AT UL BA R & 20 2 — 0 :Af e 28 — 28454 BIPRACH
I B — 2E A IIPRACIFT SRR SS block M B2 BT M5 N IPRACHFK) 5l fir B,
i B — 25 4 15 FBIPRACH B YR F it 547 B 5 B 1 5 38 — 285 4 [ PRACHAT R HE I SS
block% BEH) W)4A A B PRACHEE U5, T 52 38 — 854 di FIRPRACHRR IR s S0 L i R AT R 1F
I YFHEZ4 EHSS block X R IF W46 B8 N (W PRACHIF N A7 & L 452 38— 26 (5 4 B 5 A
PRACH 2% Y51 (1 st 33857 2« 38 ek 38 AL A 70 {5 TRASFAE 25 AR B SS . block %o ST FA #4488 N B PRACH R
IR -S4 BTl FAIPRACHIR YR « 55 58— 35{5 2 AIPRACHAT K BHISS block X MIfY
YR N HIPRACHAY A 80 B, 55 25 — 285 2 57 5 AR PRACTBE IR SR B AR H] 5 5 25—
AEASHIPRACHATIEEISS blockd BT RAHE NFIPRACHI B S E , S5 —HEA &
PRI PRACH 5 A% B 354 B AR D « 5539 B AR (8 S AE S AR ISS block Xt BRI %R 8 A 1Y
PRACHAI B B0 B, 588 — 24454 & PRI PRACH %5 YR ) A sy B AR - 53 2 4 R {8 15
FEMRIZISS block e BRI 4E1E AKPRACHAY I AR B, 598 —34E 4 Fhh R PRACHEE I8
i Ay AR IR 5 b, 396 A A IR (5 RS AE 2R AR B SS block RS 5 —2K (54 A5 FRIPRACH
JT 9 BAIKICST-RSIFISS block.

[0056]  FEA KM A —Nseifflh, 4 LR B BESL1042 00, FRTVLIEATEL AL R 2
2 BB B R RN S RE S B B TG SR I T M PRACHER IR, 2
vh, i BIPRACH S 5 0 M 4 TR 25 3635 1905 AU PRACH PR U5 4E &) 6 43 (YT PRACH B 51 s T2 Y
PRACHI B T 4455 B — =4 Fiy HBUPRACIIE Y5 0 B da n / s AT BR A 38 & el 38 il 13
SRR S RES, Hh, B EEA T 5 5 — (S A IWPRACHE IR BT 25 B T
BICSI-RS% B F1/5%SS block; F, T EMICSI-RSHIRAN/ELSS block v O & 8% T
& XHICST-RSH PRAE & F1/8SS block®E & kIR, BIEMICSI-RSTEIHEA/BKSS blockts
B —2R{ES T BIPRACHPHIR G I

(00571 ZEAR WA —AN SRl , S — 254 A 5 FARIPRACHES I, B — 2R &4 AT H
FIPRACHICEEFISS block iyt B I 8AHE N AIPRACHYE U s 55 — 3845 4 Fi &5 AIHIPRACHER ¥,
R —IEA BTG FBTPRACHSE BEAI CST-RS A AR R (5 M 4SE 25 R 1SS blockst B #
U HE N HIPRACHES ¥

[0058] FEULHIM R, 3 R ES P AMEE— HEihE, Horb, S — L4 Hh 8 b i bR
BB 5 — 48 I, PRACHE Y584 obr 5 Lb 4547 S L AT PRACH 5 YR B JB 3% 3R =25 4
ALFEHE  Lh A ], Horb , 59 BL A ] o 0 B A A BRE R 88 B R AN, CST-RSTR YRR &
Fi1/BESS blockEE Ao 5 LLYFAT W R CS I-RSFE W AN/BRSS block k.

[0059]  ZEZA & W — A SEii i vh , B3R 77 S G A B Il (8 R R B RS
B, Hob ST B T d o A T AR R A S T T Y PRACH: R) 1 SRR A1 B

[0060] &5 #UL I i , H 38 0B (51T A 0 L e 2 1k BT DATE B s S 104 2 ATEY
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[0061]  FHEE{RHAN R , B ITPUCCHEE — 24{5 4 FNE LI PRACHAR 1 35 — 28454 {3 FIAH [ /i TR
BEE, HP REGEABU TR D2 — 35 057 00 B 5 L RFEem A 8 i
SR R 5 1) 3 A T AT ROK BE — 24T A P H TR 22 1RD P B T e B 4% M TE R R AR
CORESETHT U5 ; #8425 4]

[0062] & WA R, FHBIR BT BT DLR B —BA5 Y A o dn: KRS, 1R
IR

[0063]  7rzszhEdl P8Rt T — Mg T T PR B s &imi B B RZE T, BISRIRIEAK
B S e 470 3R B A 42 BRIy SR MM R I L, WIS TR, A R LS Q0 T 45 1

[0064]  JBHRES302, B RS WAKENZHE(ES:

[0065]  JHIBS304, HE HE LB SHENER, P, ERABUTELZ — 5HES
MHRRIEE, BEE S BRI EMER,

[0066]  HYRS306, JE 7 A M5 R B4 30 —BAE 3 .

foo67] @i EMABIR, HFEBRBE MGV ARXNSEEEZEBSSEETA
FHME B RIEA W B A, R B EW SRR T AL T SHF SN E
S BRI L, FTRLR B ] R IRSH S5 MR 5 B H

[0068] FTEPLIHA A, LIRE B P AN SEESMRRINEB P TREFH_ER
W ACAE EET AR EN S S SRR RS .

(00691  FHEUWKL, THEU T ELZ — &M, ERFEESH (G S MR 2%
BEMBHEESBRDERNTRAXNSEE BRI RN EE. D TERAESETE -
MRS ESHSEESBIRCHEMNT T2 LGS IIEM NN R RXSE G S BIhEMN
M, N TFRESFE NI SEESHSEESHEIFERNTRESHEESTHNS
EETIBEVIRAOEM, M REETRZIR 2 G SNSHE SRR, M T
FIHEESSEGFSBEROBNSHIENEE, D THHETENNR 25E505
FEESHW R, KFHHEETERIR.

[0070] A EUSHAMG R, -1, 38 T, BB = TR, B A IRl LT 2 — 77 W
A A SR B A, T SOE BB B B T 2 o e S R AR
I, %5 2258 5 Bl sh 2R i 28 b 0 B i 2 1018, Tl e I

(00711 FEHEPAME, GEEAHE. B EENE EE P . E—ERAKUTELSZ
— HEEESHERINER  2EES00ANEEH 55 ESHENEES BN E
SHEh BN BEESNERTHRE: TE 5% E5NS 5 E SRR R AN &%
EEEEE, HFHEESSEGSBRRENSE YR . ERATHHES SEGSE
WIHHM B LR B EHE S HRR B BETARENSE G TR
BN SEENSEESNSEET RN EE . F AR FRUTEDLZ &%
FHESMRR, BHETERTE.

[0072]  FHEPHHRE, B E AP ABNSERESBRRNEANESBHFE S HIRIIZE.
[0073]  FEEHRUINL, B E SR OFHNSHESHICR T BB RR.

[0074]  REVBNE, BEUTZ - RNRGEE -5 BME E R X HEPUCCHE IR
B — (SR T E ¥ FPUSCHE T KRS — (& B A =5 8 « {f FHPUCCHBE ¥ I 15t
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#—{2 8, M FHPUSCHIR B 2R —fE 8.

[0075] 55 TE3j B 4 2 , 7E 4 FEPUCCH Y5 bt 45 — 15 &, , {8 FHPUSCHR 28 — {5 R 1% 0L
T, ERyEeaE UL Tz — S lEN A RAARES—ERMEe ), Kb, B —EE
T8 R — BT AU ES S ESBIRIREN T RS EE 5 HEI %  B ZEE
W AARE S SR B REY AN E - BEYARESE SR EZHE
FEH—EE AR EE —EE.

[0076]  EEEEULEAN S, 15 B EHIZRD 7 2, 558 G B R s AR .
00771 ZEARR W — AL s, FRFEROEU TEDSZ — ESEESASERE
BAMHKINSEEBWERT, LESSHE S BRI ENER RN SEE 50 M
B EE BRI, EMDNSEESHPHANENSEEESTHPEEIN2EES, H
BHAEENERNBEZESHHRT, UESSHE SRR NE R 5EENS %
(EEW NS ESBRR S EESRINSHESWHRT, UESSEE SR
R ARR MBS IS EE S RN S %G S Bkl L, X0, D, TR R TEE T 1
IEEE.

[0078] EEPHK R, ESEETNBEESHEANPXNSHEESHBLT, HTHHE
XNBEEEMNENSEESBRDBRNSHHRAREU T EDLZ — SHEFSTHAN
S EEENSEESBERIIE ESEES M UINIEESEESNEEESBIRD)
KB AREN AT EZESSEEES RTINS HE XN BEE 5PN EE
BEEENSHETERIIE,

[0079] EEPHAMIZ , EMDNSEESHUNENSEF S HBPEBENSERES,
HBEEENGRNSZESHELT, HFHEERNSEESNES SHE SRR
RSB HHRAFEU T EDSZ — NS EESHIANKIRESEESHSERE T HID)
K DNBHESHEINIEESLE NS G SRR B B A SRR EN AT
BN BB BR RN S HMY DN B EE S IHAMYN S EG S TRESHETH
SHE(E SRR,

[0080] FEEPHIMIE, ESEESANINSEESHIBR T, ATHEINSEESNE
NBEEDSBRNIRNSELEDRAFBUTESZ — NS EESHRESEE TSNS
=B TR TR AR E N AT ES B G S BRRENSEE N BEH
AR ESEE SN S HE SRR,

[0081] FEEPHAM R, EIRESHESMT—ABENMEESEESPAANKERLT,
RSB LESN—ARENMESHESHENEE BRGNS EESERIERN
BB HE, IEESLESNTESEES A RREERNSEETRIIEN
SEET.

[0082] {EARKRBIM—AEHBITh, 4S5 ES B RN PR EETU TESZ T
A IR LB R R T EE S S E S BRI RN S D RME
RIERATHEENSSLEEBRINRN S L RS B EY S ERTRERE 2
B SRR AR E AN ESSE G SRR RNER T, ZSSHESHERDIRND
BB LA RIR TP B — AR RIS — E 0 S E S BRI S 2 MR IR R AR R
PG R I = B2 E SRR 2 5, Hod, 3 —FR R 5 58 AR RUAE<E.
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lo083]  MFEULHIM R, LIRE — iR mT LR ST , ) BUR 78 EFF AR T itk
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BHEEBNSEE TR, BERRE RN EE SN 5 SRl R, 4T
FHUEFEWRARENTESEESES, UESSHE SR RIS R AR S
HESEANSHFBRIIE N TH-RBEWARBNARSEESME, UESE
&S EUThRTEAS AR BRI SEE S AN S HE S HR =,

lo0s6]  HHEWMMIR, AT E D2 —5FMAY, UENZEF SRR ENEARRS
ERESBRYE - ZEFSNSEGTRUNEESEESHRIBEFETHRART X
HT IR,

(0087]  FEA KR BAMY - A~ SERLA R, 7E LR 2D BRS3042 1, LIRTTHRIE WY BAALHE  FREEE =
WA R E R T RIS HE S K B EER, Hoh, B AmU T 2
= R AR R AR P, R R TR R 2 R A
U TE S — B RERAUL B MRS E BB g B — R EERT
FITBR S RARS AR 5 HCNE BN TTREADTES AR THTRERBE4E
AR IS B TR TR — ISR A A AR B Tl R RO
EY AR ER TS E SRS S AR, B B EN AN SH
BARMNERMBE A THRETE BET AR AE T RRENSE G THENE
SH RS .

fooss]  HEBLWIMR, FEREEAAE -MEBAMHAT . 2EFTNSEETENK
AT E HTHRRSHE SNEHESHEXRS].

[0089] FEEWMHME, FEHE—WEBAMB _MEEAXT, S HUESSHE SRR
EHGREBSHESHER I E AR MERAT, ERRRSHE SRR,
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FRIBERRMBEES BRI REL T, B REEXTRESREFHESBLETE
TR S B MR T EM RS T NES S G S BRI R B,
B, HE R EREUT I E M RE T E S S5 G SRR RN P B AN R st
THZESRE R ES SHE SRR PR HIWRE.
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[(0172)  FEBIUIAR, BT, B IR, B B H IR B S LT 22— A FhE
FE B 0 (R A A, T SR B VY TR AN 2 A S AT A
BRME , 20525 5 B S 300 78 b 78 6w e 8, Tl e X {E .

[0173] FEPHIWE, ERARE. E— SRS R, L, B FERATUTES 2
—: BEESHRRINEE 2L ESMHENNE S ESTANARS B %5
SOHF RANSEESNBRIEME: THS%EGESNESEGSRRERRANSS
BEBERE . ATHHEELSSHEESHRIRNBEDIR  5EHTHEENBEESE
IR B2 R B B4 E S KRR E B AT NS HE SRR,
BEETARENSEESHSEESENRE: PR ERAEUTESZ — 5%
SRR BHETBRITIE.

(01741 FHERUIRYE, B {5 B H OGNS (E SRR AESBHE SR E.
[0175] AR, 5 E RhAENSEE SRR T S E R,

[0176]  FHWUMK A, Lid EIRBHRT6EH T B T2 R B —F EE G
B2 B4 HPUCCHE PR B8 (5 B A (5 2 I FHPUSCHIR IE R — B BB =8
B {8 FHPUCCHHR U5 WA — {55 8., 1 {8 FHPUSCH 358 5 ..

(01771  FEYHUME, 7 FIPUCCHE IR R E—E S . 8 FAPUSCHR 1R 238 — (% S I &
FLAEFU R — B lEV AR ESEEE RN K B EEHTRERE
—WEN H L ES B G S BRI T AR RS E S BN R B RE T SRR
B - E RN S o HEN AR S B Y SRR EE BB AN

ne
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BEWARES—EE.

[0178]  SEEPHAMR, B —(E B REI&EE T R, 55 ZE BRI s ST AR .
[0179]  FEAKR B —AN S, Big ERIESRT6EA T U FTE L — ASHFESH
S BHEN XS L ESNBRT , WES BHESBIRMEARBXN S
B RS (E B BT E EMNNSEE S S ARG SHES S HP RN BERE
B HSEEDSARBNSEESNHELT, WESSHE SRR RNER RS E#
W52 E BN MNSEESBRE S EEENINSERSNER T, . UENSERE
Bl RN R R BRSNS EE S WIS %5 S Bl T Z  H, X, Y, D, PR T EL
ST IR

[0180] FEEUIHANIR, EBLES RS EFES SRR SHEENENLT, AT
NS EEBMENSEESBRERNSEDRAFTUATEDLZ — 5EF 5 AWK
e B ES NS E SRR ThE  ESEESHPAINIEESEE TSNS EE TR
%L AT AREN AT EESSLESERIRNSHE XN SERESPHEE
SHESMBHEE T HRIE.

[0181]  FEPHIM R, ENDNSZESHANENSHE S AT RN ZERES,
HB2Ee RN ESNER T, ATHEERNSEESNES SEE SRR
KB L RAEU T ELZ — ASEFESHHUNNEESERETHNSEESERY
L DABEEDSHEIMIIEESEE SIS EE S BN B i E T R ER AT
B BHAS B BIIR IS S DS EE S PN S EE S PRESHESH
BE(G S BRI,

[0182] EEWHME, ESHEERINSEESHHRT, BTHHINSEESHE
N BEEEBR RN SEDRATEUTESZ N BEESHRESEESNSH
2l TR 3 RS TR E N T EE S SE G S BRI RNSZHE IS ER
BAMTEE S EE S NS EE SRR,

[0183] FEPHIME, I ESHE ST IREMEESHE S THAKNERT,
e (BB N A REMEESZES AN AL RARE RDSEE SRR
BE(EE WY, S EEENTESEES P RAERARE BNSEE T BRI RN
BEET.

[01841 ZEALMAN—DSfiplR, 24 5% ES BRI SR RRIUTEDZ T
A5 IR TR L BB T R A T ZE 0 S5 (5 S BT RN 225 DR
HUE T B 224 5% 45 B B S IN S % DR A1 B T AU E I T IR AR e 2
BB EAMTIRR R EANENBEES R RNEL T, Z9SE G SRR RN D
BN Z AR B — AR TR R I B — BN B H S S B R 5 2 MR R 8 AR R
PSR S B R 2 2, ok, B —FRR 2 AR IR AR,

[0185]  SEEEPLHAMISE, FIRE —FRiRTT AR S, A] LR B EIFNIR Ttk
[0186] EEPIIMIA, UL FR B — AR BT N BIHEAT W, Bl LR BN ENBHES
B oh 28 BT LR ST R B, 5 4y B 5 B B T 2R U 123453
TR AU 2RR I 22 4 B2 (2 B B 2N 7 IRRRIN 24 % (5 5 Bl k.
R R R, FIRBESNRRINE S S G S B AT UR RN ES B E RS

a7
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Bl gh g in b bk e et B FE B RICSRAE

(01871 FBEPHKE, Lk RBHT6EATELU FEDLZ —TRRBESSHERES
Blh % W T ARE RN B % 5, BB 5 S BIR KR 5K B A 28
R BEESNSHESBERIR N TFAREARENSEES, LESSHRE SHRE
(T A FI I B ORI R 2 2% (55 S5 (5 S 8l 3 229y B35 6 S BRI Y
RREE — RIS HE SN SERE T RTIR, BRI KBNS EESHNEHE
Bkt TR S BETARENTRASEESES, UENSHRE S ERIBIIT
R R BA A% E 5 EENSE G SRR T30 — @B RAR B AR 2%
B, UEASEESBRRNE RS HREARSEE S ANSEE S &)
[0188] FHEUWIE, EU T EDZ — 44T, L ERBIRTGE A TUENSH(ES
BRI R RS E S B R  2EEENSEETREARESHRE 5HKE,
SEE SHBE K TFRSETIE TR

[0189)  ZEZA KA I —ANSLHEBIH , b3k %E EIE AT LAEHE  ARBUBLER , 5 IR BB T41E
B, TR B R AT E M BT RS HE S ARG SRR E Bt ok, s
BRI TE L — B R R A RS Hoh, 8 — S B R
K2R RO FEDZ — B RGBSR E R E s % 12
o — R 5 BT TR 2 R S (5 B MR B B RITTRRAE /D TESR iR AT HT
B SE R RS (5 S SIS B A T PR 76 25 — MR R, 1) 8 0B U R AR =8
SN AR B ATRB N ITE NS S ESARKER AR SR EBET, W il
A AN B E S MR E BN E N TRETE BEW NS - BETARENS
ZEAF S AHRIE B A R B .

[0190]  FEYLHIHIL , FEM S A AB —MEBRER T, 2EE SN SHESEE
VIR MIRFALE AT R 2% E SHSEE SRR

[0191]  FEPHRIE, EH R ERAMBE HREEAT, 2 HUES S5 55 %I
KL RR BB EESBRNR A —WMEERT, BRERUSEE SRR ER
WEWA T, UES S EESBROIRNBRRBSHE SRR AR RGBT,
HEBRMBEESBRIE, B MEERXT, UESSHH SRR RNBAR NS
EACREE L reTIE

[0192] BB, 6B — SRR E - MEBAT AR ZS S % F 53N
RIHAR BB EE SR EEL T, F—MEBA TR ESRE PN ESSEETE
PR I h B S 8 IR B T I E M RE I EN S HE S B RN DR AR,
B, 5E— R TR E S S E S RRTh R M PR A R A
THESREFHENSHE SR RN SRR MBICE.

[0193]  FEEPIHINIR, LRI B A LT 8 —BE T At g, AR T 0.
[0194] 55 BELE A , RSB HR AT OB S 1F B4 R ST R, 3 T 2, 7T L@
AR 2, ERRR Tt BRI AL TR — RS b s B, BRI MT R
A MRS AT AF H LB R .

[0195)  sEjifil4

0o
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[0196] A& W STt 4L T —FhvE B KGR B , B 55 3 459 0, B8R LR AR B

SIS £ BB B 0 SR — , ISR, 1% B3

[0197] Wl EERR2, HTANRR—BEWARBUTEDSZ — BB —HE4KE

FIRR, Mo, E TR B — BB S M R BRI T B — BB SRR BT, @ﬂﬁ’i

BEPFR B —AME S RFrHA TR, Horb, R ORI B R TR B — 2K 54

AR 221 2 TP ) A T IR R I TR I PR L R R IR R TR S — R (B4 PLCCH

PRACH ; 3% 52 1% 4 f[IPRACH

[0198] el dithsd, 5 BN EAILS2E R, AT R —BENY A REH S —HRES

Hot, PR 88— 254 TR i — B (S S E MBS HE & PR m Rl 5HTAK

A TERS RS —HITRO B T ERBES TR — R 545 PIBHE S8 FE S MX

B8 HF L KO R T B 4T 1 BT

01991 @it L3 8, T RN R MRS HE S R KA R SKA e E X RN &8

—HIRAEATERE - BEY ARENEHH S5 ESHXNERNE—2E4,

BV BB T R ah LR RS T 295 5 5 M A5 B B4R, Kk, AT DA iR v i

il BB 5 MK E B A A,

[0200] &5 2, bk s B 1) DL B 6 F Bl B84, o b DA JA] et 60 3 Eeli i e 84

FUNG B AR L8248 3 AR T 1

[0201]  7EARK B —ASEHf R , Eib BB e4r B-T@id b F & D2 — i Ein

RE—RAES P AT HI(EEPUCCH, Y B bE AL B N\ (5 IEPRACH : B o, FTIRPRACHAL TR «

B T35 4 [ PRACHER £ % 4+ PRACH .

[0202] FE AR, BN B Ee2E F T RE ik S — B E W ANEE AR R —
MEAREINEER, Hh, R B — @ EY AN e aKEL FEQ"Z* JriRE— (5

A PR AR A8 A, TR B — B (S R SR R SRR B AE 7, TR B — B =

SRR ISR B 7, TR S - (S MM RS 4.

[0203] FEPHWE, 5BLESHENEROEUFEDLZ — 2EEB R FER

FERSE ,%{* ”&“L&Un

[0204] BHHEAKA, B3R ESPEHEETSSEESMXNEREE S - RELH

1§ FIf R m%zﬂ%?ﬁ\zﬁfw 5555 HENE .

[0205]  FEAZ B — A SEHEFH , ENAPRACHFT KBRS 2% (5 5 W BB R E AR

T NANPRACHES 5 43 e 26 A 7 it Al 35 88 76 v 5 NN PRACH 3 5549143 B FIFDM s T, Bef U

B TTAIELL T E D2 — B LS S .

[0206] FEARMWM—DFd, FRSHEESABUTED L FEREELESH

{55 CST-RS; R 25{H 5SS block.

[0207]  fEARHING —ANSEiE ), BREEET LA FE DT — RS, 5 Rk

B b4k, T M B — B E W AR RS ZRES B, B KB RIER

PRACHEE VB , i, T 78 AU PRACH ¥ P54 M O E B B T2 LU PRACH B Y5426 P i 6 1Y

PRACHE i ; T 52 (9 PRACHIE IR F T HEoR 28— 2845 4 BT o FEITPRACH B Y P ) 35800 / SR ARt A7

B TR MR R E SRS H, B TR ES PN 5 B I 4 IPRACHEE

i)ﬁﬁﬁ)&ﬁ)ﬁﬁ’mﬁﬁ’wst RSHE Y AN/BLSS block; H A, T CSI-RSEIHFI/ELSS blockHy

an
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S B B T IICST-RSE JEAE & M1/EkSS blockE & H IR, HilE HCSI-RSBEIR
#/85SS block 58 —2K05 4 BT di FIIPRACHB JR I o

[0208] 7R BRI — N SEifileh , 85 —2505 4 BT i FIRPRACHIR YR, A B — KB FTE
(IPRACHIEEAINISS block K RLfI )4k H: N HIPRACHBE Ui s 25— 245 4 F7 i FIIPRACHIR I,
N — A5 A FT 5 I PRACHIS I (I CS T-RS F 17 A2 AR [F] {2 B AR 24 AR FISS blockdf R 4]
JaHE NFIPRACHH Y5

[0209]  EEPHAR S, 55 ZREA PSS — S E, Hp 58— R AR B P LR AR AL
HYAE 9 55— $5 52 (EIN , PRACHYE VB 82 & v 5 Eb 45 (67 06 B FIPRACH B VR B 6« S = 2R {5 &
AIEE S — FL A R, o, 8 b b T o 0 B AR A BB A B 48 s (B, CST-RSBEURER &
A0/ERSS block -4 5 L gL 5t B A CST-RSBE VAN /ERSS block k.

[0210]  7EAS K BA [ — A Sei b, bR Be B AR 238 FF R 58— S W sl B Pt
B, b, 3Tk B B T 48 s A TR IR B 3 5 70 TR B9 PRACH . TR] FA) 3358 ] el

[0211] 2 S BA ()2 , WIS PUCCHES — 2515 4 FNE I PRACH R 2 25— 255 43 FI AR R B 1
B A R REE BB TED Y — 8 T AR RSN R 55 IR E
S L 15 B A R R A — A A O IR 22 IR e TR R L 4 o (R B R A
CORESET %5 Y ; 4 2 2%l .

[0212] PR, FIREE AT LA T4 RS A, s, EIEARIR T3t
[0213] v B S MR s pt T —FbfE BRO% R E , N AT 3 IR E A KORMIEA K
B S AT R A (15 R R s B A 5 A ) . PRI 9T R » 1% B L9

[0214] kA2, T M —BETARESERES:

[0215]  $EciEER04, 5 IR R EM 02 S , TR T i 3 — 8 (5 W AU BRI 5 ik
SHEEBHENEE HP, R ERARBUTELZ — BEESHXRINGEE, 2%
HEBRThERNER.

[0216] B3t FiRIEE , - FIEA S —BEW ARESEES 2 FRICE—8E T RRIE
55 % E B ENE R S —BE SR E TREY SRR T REN T SEES
FASEHAE B _F AR, B, T DA MR R G0 B3R B35 (55 AR I (5 B i) R

[0217]  ZBEPFEHKLE, R EBPAFENSHESHRRIMME D TERETH EE
AR BET ARENSE G5 HXR TN RBEH

[0218]  ZEESEAN R, EH R FTE b2 —& 4N, ERPAESEESHRRI . Z%
(EE WS LESBRERN T RANS %G S BRI RN 2, N THREE TR T
IR 5% (52 NBL S BITIEMAN T25E S IS NN SR S%E G5 HIhR T
EA, NTREZETFE IR % EENSLES BRI TIRESEFS TS
H(= DN TR EE, N TEESTEZR 3% E5NSEE SRR, M-/
FiHEESBEESBRIIENSEIRNEM, /N TRESETHRNIR . Z2EEFS5HNS
HAE SR, KTEESTHELITR.

[0219]  SEEBAM R, B— IR, B I, B =1IR B AT REE BT 2 — 75 U «
F 8 A T A, TR SRR s BB Y T IBRE s LR 2 — s - B AT AR
B, B 225 555 S P Th 2R 2510 R 4 v 1 AL, T SRR

[0220] EBEHHKE,EEAE. F—EEMNE G P, E—ERAHKUTEDLZ
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—  BEEEMERBNBE  SEESSANER 2 ESSHNART BN SH(E
SR KIN S (S B M BRTh R T 2% 55N E% 5 BRI RN RRNS%
EBWINThR,; Tt EES S EESBRIRNBEDNR SRTHEELSERESE
U DR 2 2 TR T B B2 E S MR R B BB E N AR ENSEFE SHRERI;
BoBEYARENSELESNSEESBRRE . B _ERABUTELZ — 2%
EEMRRE, BEE SRR

[0221] SEBERBANR, B EETOENSHESBRIRAESSERE TBRIIIE.
[0222] EEPIAMZ, B —E B ERBENSEE S MR T HL R TER.

[0223] BB, RO H o4 RO — B (5 W B AN 2 — 7 sUR BN SR —
= AN (B 356 FAPUCCH VR R Bt 55 — 15 BRI SR — (5 B 198 FPUSCHRR PR B 26 —
(5 BRI (5 B o {8 FIPUCCHIR Wi R 1 38 — 15 8., i3 FHPUSCH A B8 — {5 2o

[0224] 5B A J2 , 76 {8 FIPUCCHRR UR S bR 35— 15 B, , {8 FHPUSCH R it 38 — 15 B 15 Ut
T, FRFEROEL T2 — BB WANASRES —ERMAE b, B—FE
TR E—BEY S ES B2 E S HRIRN T RR S EE 5 IR D% 58 B
o h AR E S — (S AN B T REW AR SR EY A E S —ER AR
T BT ARER—ER.

[0225]  SEBELBAM R, FB—(E BRI GIE , 55 2 E R ek g7 A .
[0226]  #EA % B —A il , iR Bk RoaE AT U T ELZ — EZE RSN
SHE(E DU N XN BEEBNBR T, UESSHE S BIRh R BRI 2 EE
BRI B BB R  ENDAN S EE S ML EAN 2% E S HP NS
2, BB HED RGBS LESNHRT, WES S F SRR MRS 5%
(B E(E BN M S EEBRIIE A5 % ES AN ERBSIENL T, UESSEH
Bk R RN G IS E S X RN S G S Bkh®, Hd L XY, D, AR TR
1R IS

[0227] HERAK L, ESEESNSHESHIENNANSERBSHERLT, BTHE
NS EEBNENBLEEBRENSEYROAFEU FTEDLZ — SEESTANN
e S L (EB NS L EEBRIR  ESLES M EIMBESEESNSERE SRR
%L TIREY AR EN AT EESSLESBRIRNSEE XN SEFS PR
ZHESNBHEESBRRIIE,

[0228] FEEPHN R, EMDNSHESHANENSHETHAPRENSERES,
HE%E 2 kRS EREn T, BT HEGRBHSEE SN ES S ESHRIT
EBLHRATEU T ESZ — DA SEFESMANNEESEE NS ERESERY
% DAB LS BN EIMI T S EE SN SEE S BRI R, B IREN AREN AT
N BEE DB DRNSHE DN SEEEIANNINSEGESTRESEESN
SH (G SRR,

[0229] FEPWK L, ESERESRIANSEESHHELT, BT IHEINSEESHE
N BEERBRENSLENEAFEUTESZ — INSHETRBESEESNSE
(EE BT, B RET AREN AT TEESSHESBIHRNSEE I NMS% R
BAMIE B E S NS HE TR,
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[0230] FHHEUBIME, ERESEESLT AR EESHEFESHIANRHILT,
fRESZETR-ARENMEESHESHHN A RREE B NSHEETERRN
BEES, NE, BESHESANESEES I EARKEERNBSHETERDEN
2HEES.

[0231]  ZEARZW MK —ADIHEEI , ZrSHETRR RN SR RELU T D2~
KM  IRAETUE LS B E IR AT I HE S SEE SRR S H R
TRAE T 25 2% 85 Bl 210 225 T 3 RIEE 3517 = e B A0 1D PR AEA A < 3
oI B MRIRBIR AN BN BHE S RRDIENELT . EXSH S RKIRN L
R A Z AR IR B — RN R N — 20 5% 6 SRR S 2 MR R iR R
FHERIEE 0 B S Bl R 2 2, Hooh, B — RS 58 AR RS

[0232]  FBEULHAMIR, FIRSE —HRiR AT LARST R A] DL B, A FF AR Tk
[0233]  FEEUHINZ, U LR E— AR R AT APIRAT U, B ER AN S SHES
el o 2T DL B 7 AT ER, B, 54N S5 15 BRI R R 47 123453
P, B 2AR RN 22 4 225 (5 B Al T B A R RN 20 5% (8 S 3k L
B REE,_ ERET RN E NSRS BT AT AR RN ES BH (RS
Bl h S N b bk b HE R R ROE, KK

[0234] S YLWIRI R, FIRBSCBIEROAIE I TR L@ BL T 2 b2 — T sk &5y 55
(e Bl 0 FARRARRNS%(E S, UES S HE SRR IS
AL NS HESHNSEFESBRIR A TFARAEENSERES, UESSHETER
hEE R RN B R RAEN S% G50 SEE 5 BT WES S5 FSHIh R
TR BIE — KRN B EE BN SHE S B R, ERRICE KU SHESN S
EEEER IR T EBEYARENARSEE SRS UENSHETRRIR
(TR MR R R 2% & 5 R AN SHE S BIE W T —BET AR AR 2
EASBME, ENBHEE S BRI RO BN AR FS%E S NS % E S I
DIZ.

[0235] HEEUMIKIR, EUTELZ —KMT, UES SHES BRI RTEAZKS
SRR E . SHEBNSHREERENEESHRFE SR SHETNHEXNTE
ST HUETIIR

[0236]  ZEA% % WA —ANSEitifrp , iR AE EIR ALEE IR E A S IR B o4 E R,
FAFHR S —BE T AE AT B S % (E SRR E BB, Ko, s A a
U R B2z — RS R e, S — R AN S R S B TR
(126 BB T B /b2 — S — IR ARG 38 iR R S I B e 4 2R — 3R
ST TR E B S % (5 S MRS B TR (/N T2 58 R s B T IR e
KB5S AR BT TR 2838 — 3RS BN 10 88 IR B B Y 9
A —BEY SR BN TENSHES RN ER  EH RGBT, M B ET A
(5% (S B HEME RN E N TRETE ZBEY AN - BETARENSERES
TSRS B AR BUEE .

[0237]  BEYHIIR, EREHR AL —MEEXNBER T, 2B EIHNSHETHRK
DR IIG 7 B TR RS EE S NS HE TS
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[0238] FEEULBIAR, EH—REERMNE - RERR T, AU ESSEE ST
KRB S L (S BB R S IREHEA T, BB S EE SRR, £5
WA T, U ES S E S BRI RN R BN SEE S BRI S ZMERKT,
BHEBERSEESBRIIE, EE - RERRT , UESSH5E SRR EES
TR ORI

[0239] B EE YLK, fE A — IR SRR E IR ERA T, AU ES S HE TR
KHRBR S L EEBRTIEER T, B ERATHESREPNEISEETE
U Sh R e R 55 IR E R TR ESRE PR EISHE S BRI RN D HEAR,
B, 58— AR T ESRE T ES BEE SR 2N B RN MRS
TS IRE T N E S B SR RN D B ) R R

[0240] PR, FaR3E B AT DAL T 58 I8 (5 skl it b, (B NI Tk
[0241]  SEEPLBAM R, bR &AM EEHUR AT DO 4 SUAE AR S, 3 T Ja &, W L@
LT A RS, ERRR Tt Bk i T A — b ER A P B, RIR BB BMER
AR BT AR R AL E & .

(02421  sjif5

[0243] A B () SEH IR SRARL T — FIAEGE A R, ARG N LB A IR P, o, BB
TR B AT BT _ERAE— TR I 77 7%

[0244] Tl , FEASZHEG] T , b IRFF A R AT DAELFE (R RIR T UL R4 4% (Read-
Only Memory, FEFRAIROM) B AL AEBUAE(% % (Random Access Memory, f#FK URAM) JehiE
Bk ERE B A A % Rla] AAEGE TR RIS A AT

(02451 A% W SEHEA A SRAE T — Fiab PR 8% , iZ AL B AL FIBATHR T, oy, AR s AT
I AT IR — TR T VR I P B

[0246] AT a it , 7 S 9] o ) B S 4 TIT LA 23 b 3R St A7) B T S i g 2K o IR
A5, A SE e IR AN TR

[0247] 37 S AT BT AR AR B S, LA 45 A D5 ) S it 5 0o A5 B At — 2P e
[0248]  {RiESLHABIF IS L ESEDSAHENTZ—/PXSHES (CRS) FEREER
S (28 (CST-RS) , WH S EHRSEESHEES , BERSEETIHNEES CSI-
M), fRAS (S E OMRS) , FITMAs%ES, LITRESEES . GERNSE(ES
(SRS) , HRLE B %55 (PT-RS) , BAIMHKRBHE(E 'S ORS) , PERBH 5 BRS) , LA
1y 5% (= 2 (BRRS) , BEHLEEA(ZHEE S RACH) ,FH(E5 (SS) , F{E5H (SS block) , L
F(E 5 (PSS) , BIFIHF{HE S (SSS) .

[0249] b 3R{ZEUFAE , 7T LA ELEE M ERAL $5 (2 BT, B /K P R 3% T A A, 3B BLURIR T AL
$, K B 75 r £, TR ELBRC5 B A, o BLHE SHATURN B 75 v B X AR AE , ) B R 4RI T4
4F (element pattern) , RERFEI, LA K LTI A , AT 0w FIAF L 75 55

[0250] 5 B2, PR B TRTT LA — R IR (BT 2 — s &« R IR gD 1R
PRTTRAD, LR, BEE B R IR, RN E KR, RGBS  PORE 5185 7
DL B 4 R YR B, R U B AT DA 5 — e S5TRD R YR EAT AR LI G0 o R AT AN
—FhAE A (3B 7 TR BB 75 2T AL 23 40 A I R 2R 4R

[0251] b 3R Eeiic il HUPE % J RO% I T LB M AT B4 5 5 RIR 2ok 1 S UBRBHR & 1
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SHEAEE (BHEMESHES) MR LI O HEENE QCL) BB kTR,

[0252] |3 Bl sk TR 46 , 0 75 48 7 A B A O 1 1k R, B Rk i T DAY 4T 25 (5
BRG] SUER SR & 2% S @ERESEES) MR LN DR QCL) f87R
T IR B s 1 R B YR

[0253]  FiRuEdthl (QCL) ¥ KIS & /DAHE, 258 B, 28 8 P8, &R, T
I} E , S 2 , 25 R S H R M B S

[0254]  FHEYLHINR, ERESEHERF . FHAZESSEESBRIERBEE T UEY
SH(E S BT R N RAR NS G TR,

[0255]  fJidk sk jifl

[0256] Al St ) I 26 T 7E b % %4 R0 A P EBh R BHE BB 8 (2 T Lakse
AP R [ S22 (5 S AR B B, AR PUE SERIER AL T — Fi(E AR5 B0 i i, B A
T — (S A BIUE B 3) %07 L6 AR IR R AR S S 0 AR UK AN ST R I A28
— 2K IR AR R — K54 A B AT A TR R IEFTR B —2HE 4 B KR T EAE
T LB AZ AR, A AT DL R RS L 508 P BBl BOR i

[0257]  Horf, FRR BB R A SRS, AT R AR, W AR S HE S BEL T
28 /D2 — NN — SRR TR B I 1) OB s NS 28— SRR BE B 1) R S5 KA B8 2R A R R
BB AN 2 (B B PO NAN B8 — Ul TR I 5 KA 39 2311 Y TR i 304 X B2 4 A
Sk | B SR 0 T PR R e A, 23 A 9% M s NAN B — R B R AR B ¥ 7 B A KN B R
Fy S92 TR 5 P AT AR £ 225 0 B LA s KA 88 R B SR RE I TR s A 0 50 SR BORBE B R
B PR v AT )45 0 OO A T R B AT e ) BR T ¢ SR R BRI R
SNSRI EEEAE B TR B TR 26 2 B8 A T AL R IR N S B0 AU BE IR S A8 - 3t
— 3B I, TR (S T8 T R, VT DA R TSR I RAR 96 5 Bk & v I 70 R IR SR CIR AR IR
PR, HrbC R st B B, B TS S R, CO R TR A T LI

[0258]  Hivp, ATIREE R B ER R AR R ESA DI B BRI R &, i R BESA E R
BRSSP O BIE IS IANE S P, B — SRR R A, RS BOR (serving
beam) o

[0259]  FriR 88 — R PR K R I R A SA O R B B R aE iR AR &, BUE AR ESAHERE
W AE IR A R OE IS IAMES , B R BN TR — 2D, 88 R PR R R
¥a, RKRIEW R (candidate beam)

[0260] 73k 010 B U R R , R FE 20— A5 I IR A S AT A R B , B
WA AR BAE N R BORBE ;

[0261]  JLrhN,S,STA K FEEET 184, IF BS1/M TEEE TS,

[0262]  5it— 2B (h1, ATk PSR R B 2T DA R 22— o RO R BB U8 o MR BB TR R
O YRR R AR ROR R TR B R R R LA BRI, TSRS, LITSER
5,

[0263]  FFik iyl ok R BB L35 LA R & b2 — 8B 416 - BLER, 208 {5 5 D2, RSRP, RSRQ,
(B8, BN (S TR, Bl R SRl .

[0264]  gh4b, H—K(EA, WFCABERIKREIERES, AESEE5RI, TRPOF
BB AL (S IR A (B B (HIINRSRP) o S —2 (54, W LLEL I T M EE A — B

24
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A AT AR PR AT E N (PUCCH) , W B FE LB N (538 (PRACH) , Foopr, W B B AL 3
NEE, AR T RSB G ERE RSN T B EIEANGE.

[0265]1  [&] 1O MR A & W D006 5 e 49 L R 418 A0 32 T AR S A A (5 18 T 2 B IR AR
&) o b T R I CS T-RS , FT 46 0308 B 5 UL o 5 BT ik (9 CST-RS AT G B T (WIBLER M g K T
B R T 45T H e TR J& , UBSH A 5 R R - E 5L (beam failure detection) oJt4h,
TR E F 2B (SS block,SSB) H1E HAMICST-RS ¥ Y5 , A4 Al 28 — 25 8 IR B I o o A SR T
RIS — 25 Y R R B B b — AN CST-RS IR A S IR I {5 38 i & (4 o BLER B RSRP) fid &
VIR J& , UBSS B AT R B0 T 5T & B 3R (new candidate beam) o

[0266] 244 3R KPR AL I B (CST-RS) Al 11FR , 3F LA E — V58 — 2R R Bk i
B (BIANCSI-RS, BRESS block) fil & TR, F AT LR B8 — 3/ (5 & KIA AR , BN FEXT
EATHYE B, ATPARIE S — RG4S, BB R 1 K5 2

(02671 {3k S it 1) 2

(02681 7t S e ) 1) B - 5 — 2845 4 RIB 1 U A4, S5 R TE fisk R 2% A0 2, Bl %
M (beam failure) FIENL T, P a M EIBORES EIDIEE M AT EER, H—28
P RERR) th b 4 10 T R R B L 7 BT F P AT b AT R ), BT AR PRUEE A
R I ) LR AR B A TR, DO SAAT SR VR EL AR , 3k 1T A DR USRI R M R, 7 LE SR K
S ), UBK e ) S 5 AR

[0269]  BARTIE, W TFH—RELS, ARNTREGSRZ —HAE  F—RELRHT]
PR, ZTHBTTE]IRR o

[0270]  FEPBHM L, DR BLREZEWT AT EE B AE—RESREUIRE, 28
—BESIRBGBIT iR B —RES B TR, BB EW A FIERIES —REL B,
EEBAE B Bt A T BR A, BT ST B B TR Ik T I A B A TR TR, 28 @ AE
BEIERIES—HAE4S 0, AR ERS BN RTHE A T PRANEE — 385 R BT IR, fiT o)
FE [T B 20 7T e I O A B e R) TR, AN/ B — 2R AR BB I TR I SR — R E A IR
KRR, 25 IBE N AT IERIBE —RES.

[0271]  Uh4h, E RS —REASLEFURE, RAEBFRKE R , EE/BEDSWT
2 TR TS S BT AR B A BB AR R, BUE R R, B A
& IR R, B ET AN RS AEARER B T BEY AR S BEY AR
A — 2505 A I, B BATA 1), B LA, AR PR S A YA TR) B o 2 Py, 28
(B A RS AR B A, VAR T B TOR B TR Y B8 AR B B, AR BOR
YA S I, TN/ B RN TE LR BE B O B AR 51t

[0272]  SFEYLHY, T RFHE A HER AR ST HE—-RELRENLARME, Rit
P B) £ FEE 46 25 AT AN TN TR 22—+ 1) A6 WU ) i 2 Bk 1 4 6 B VB R e 5K 2, B W B i
S TP PRy e I B YR 2 R 220 T SR Bk PR TR T PO AT 21 s 2) B TR R RS D2 SR A 1) IR
I 271), B 2 0 B 28R 0 25 SR ok % 1) PR A 40 BT BB FR) I 1) B R AR AT Z2113) B8 — IR R IE S —
KB Z, 8L 8 — R RIEH — 254 R T IR (1 B 1R) 3 B AR c i % < 4) B8 iR
AME AT RS —EAN EATE R %), 808 58 @5 R B TR — R
A 1) AT Y PR IR 200 9T S BRI ) T AT 2215 5) B —REA RPN S HE BT RIINEK
WA %, B 5 — 2B AR B B 15 5 R T AR Z it S K (1) I 8] B PR AR 10 IR 21 5 6)

or
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o5 — YR A8 FIPUCCH A 3% 25— 245 A IR %1, B 55 — IR A FIPUCCHARZ 326 38 — 2805 4 T R R AT
S} ) B AT 215 7) 85— R AE FPRACH R 325 58 — 245 4 I 24, 5% 88 — IR s FAPRACHAZ.
PEEE— 2 (E A T SR I ) A A ATAT AR 221 s o, BT A e 1) T BB e i, AR AR e 1)
TR AERT %) B wh R A ) Bl A5 TR 1

[0273]  EEULHHR, B —RESWRERBEFBEDSWMTZ —:1) RN HE—RKEFL
VB, ¥ 18 FIPUCCHIA YR B 25325 85 — 285 4 IR 3 2) T I 88 — 245 AR ML, 15 {6 FHPRACHHR
VB 1% 38— 2B A W8 3) FITR ) 35— 285 AR B, Hi 88 FHPRACH AR I B8 — SR 5 R B AN
PUCCH®S Y 1 R 325 25 — {5 4 IR B Y B A

(02741 4R SE 4513

[0275]  ZASAJ i S2it 400 B T 48 — 2K (5 4 R BA M PRACH IS VRN B B 5 v, R T35 — {5 4
W K (i FHPRACH , T 78 W1 i EE A B O 42 B PRACHH YR C £ g TS T B, i LAY T UETH &, M
IR T R IE S — (B A MPRACHE IREC B « A 4L, BRUNTEWI LR NH BtPRACH{L £ F1SS
blockJ=BE , (H X T #—RK(EAMZ, LA 5CSI-RS,SS blockd# CSI-RSHISS blocksk
B o R, o S TE B CS T-RSANSS block e , 75 ELi & — i [ UES PRI &, AAE T-UESCHRR
FRC B AN — 2B A Bk

[0276]  St-F-PRACH¥E VB 4 BC PR &1, St W R = D2 — BN TR B W BLBE ML N\ (518
(PRACH) T 5 BRI AT %45 5 Wi A {5 T8 A5 PR BT S JUINANPRACH TR Y5 43 T 76 A ) 0 A 45k
BT, B SRR AN FDM, 28— (E AL A BT RN T AT S (5 S R B ER R
(A B AL N AS 1 (PRACH) 43T 78 AN 7] F) A 85 80 70 s ooy, TR B B B o, B 48 I I L
WL FESREFESEEG H—SH, FTITSEESAEFN T —BHEHE CSI-RS,SS
block,

[0277]  ELART S , PRACHY Y54 I TAFE , BRI T B D2 — B —3(S A MPRACHFT < BR
f1ISS block st R (4] 343 N\ (I PRACH A R S B , A 5 28 — 28 (5 4 (1 PRACH B VR ) s S5 57
B Eo, BT B AR N (Y PRACH ) IR s A7 L, 2 F 38— SRS 9 i 28 i85 RURIEI
W55 N PRACHF e B (54 528 i, B 30z &, B il BLA S

[0278] 25— 2%(= 4 HIPRACHFT S BEESS block iRt f #4682 N IPRACH R R , Bt & 26 —
HAE 4 (PRACHYE U5 ; 55— 2854 (I PRACHIT 2SI X1 CS T-RS ) 3 A2 AH 7] {5 T RFAE R ¥ A SS
block % 21 BT 8E 382 N IR PRACHFR IS 3B B , 7 5 56 — 285 S I PRACHBE VR T B A2 B 28
—(Z A IPRACIIT 3= % H1CS T-RS (K] 36 K A E) 45 AR BEIKISS block i REAIAI AR
(RIPRACHHE 5 , 7l 2 5 — 28 (5 A HIPRACH R i o

[0279]  SE—i@ (= A, A EE 8B A HIPRACHFT R BLIKISS block B3d B MIA G H A
({IPRACHI IS SRR B , 55 48— 285 2 I PRACHER YR K e 33 0 B R ) s 50, B —E 0 AL, A
U — S A TIPRACHET IR IKISS  block Bt B # 4H: \ I PRACHA I 4 B, , 5558 —
(7 4 HIPRACH B YR ¥ B A7 i B AN ] o

[0280] Pt 474 B A Lk, T LA SR ANSS block burstifEANSS block it 72 OFDMAT 5
(8% 3% ZOFDMIG 2 IR 5 A B YE 27T (resource element,RE)) , B B ANSS block T 7R #6
4y (handwidth part,BWP) % EAJT (resource element,RE) o

[0281] &5 —3B (= &, A EE — R E A MPRACHAT B 17 CST-RSI¥ 9 & A7 F) 45 W 454k
PBEIISS block S A 482 A IR PRACHI e Sk B , 5 28 — 2845 4 (K PRACH B U i i 35K

2R
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BB AR B, BB A, AR B — 454 PRACHIT SR X I CS T-RS I B A R 5
SEHFTAEISS block [ 3 B2 (4146 8\ I PRACHF A S50 B , 5 55 — 2845 4 (1 PRACHBE U
A= N R

[0282]  E— 2B Hh, M THHC B B A T kB3 5 24, F§ TPRACH-beam recovery, HA4FEE
BINFHE Dz —BAE 8 B8 EY SRS BEYERRE ZHRELS, NE R EDE M
52 MIPRACHRE Wi b , #8755 JL Hh VANPRACHIE R, FRF H 7R 88 — 2845 4 BT R K (M PRACH B R Y
ISP IR/ B AT B A A S AW AR IR S REA N E I E B e X
fKICSI-RS ¥ Y5 A1/ BLSS blockH, R A TANCSI-RSHEYHEAN/BLSS block, HH—REFELH
PRACHYS VB 55 B 5 55— 2845 4 I S A PRACH , 1 F 35— 285 4 HIPRACHFT R BXHISS block ]
Sof I R T 46 B N FRTPRACH B Y8 B, S — RS W BRVAEC B0 R - 88— 2845 2 Fr R BRI
PRACH, {8 FH 5 — 2515 A B PRACHFT < BEAISS  block I % N #0482 N IR PRACH BT R s 28— 38
{24 B S PRACH , 5 F 58— 2 (3 A (R PRACHJIT 55 BB () CS T-RS FRJ 36 A A i) 435 408 4R 10 AL e 1)
SS block I R HI W UaHE N PRACH ¥R s B, B8 — B A WIBRAIE B T - 5 —RE L
JI S BEFIPRACH , 48 FH 45 — 2845 A I PRACHFT S K (¥ CS T RS v 2 AH [F) 5 3 HERAE A1 B A SS
block IS R W63 N BIPRACHHA U ; Heepr , VRIT R K TR T LIS — 01, A EH
B TP PR E AR A, TT DA BT MU ) 5 ¥ o BT B, A0SR b kb PR R B R A HE ok
SEAE (Blhn1) B, R Fe AR BT AR5 BT SR BRI PRACH B U

[0283] {50, By D E T 164N BRI CSI-RSH U8 , T L o 44 J 1 IR CS T-RS B PR AR 55
F AR R B R (BN, 28 — 2R AR RS , serving beam) , T FL A A 124 A CST-RSBE IR
T R o (B, 35— 2K 48 #% ,new candidate beam identification) .fifi FELHF
b [ ok i % U TR L 1 64 JR) I CST-RS B IR R AN BRI, B LL e b ] 916 b1111_0000_0000_
0000, 3R 7R 8 P R FEEK ; 740, FI164 R CST-RSEL VR A (0 1252 U5 , B EL A5 3 121 9
16" b0000_1111_1111_11113R % L E K F /M 12 B R.

[0284]  YNERCSI-RS 5SS blockfF 7E—Xt— Xt RiC R, U bL & 916" b0000_1111_
1111 1111 RifSS blockFrCERIPRACHE YR, M S WL BN —RES M T/ Lk

[0285] B4 PUANCST-RSE—ANSS blockICHRI, SS block i 5% Bk I PRACHHT 471 %5 5
P IUASCST-RSIEEE , {H S FANCS T-RS W 2 4 Bt B Bk 2 TR T sz SR U >R A FAAS ) 1)
HIRHBEATIX 43 o

[0286] 4}, 787 IR B £ ANQCLEICSI-RSHISS blockI &I T, AT LABASS block IRk
PRACH A1 , SR 5 LAKY 58 B 425 3k B, SR S B R QCLOG RIICST-RSHISS block AL B
EART &, 35 @S A B A S B i B, e A T A I I B T T Y
PRACH: [ (¥ #7358, 18] R - 22 S QCLAI CS T-RSAWE FHAH [F #1151 , AL A2 38 aek S [ ) 430 9% 9 oK 52
F Lk T CST-RSHE IR X 43

[0287] |11 AR 4 A< Sz B 40 36k SE M B3R A1 1 2% (5 5 S PRACH BT YR R BRI iR B - R o
e, R4 E TANCSI-RSEEE NP P REEH (Mlnew candidate beam
identification) , i iZPYACSI-RSEIRIL[E 5 —ASS blockiH & 15 B HFFAEMR W (4l 40
spatial QCL) - HRIEAIUEHNIFSS block FIPRACHIKI AL B 7 ¥% , CST-RS Bt Y5 5 75 AH 7] i 45k 5%
Y8, B R AN R A7 Y PRACH AT — — Wit o Hoh , 88— ANCST-RSEL B 5SS block it RIEK

o7
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(¥IPRACHIE T , T A IR CST-RSAK VK 5 H At ST AL B I PRACHIS IR o 75 22U A O, AR X T
SS block T, UL H —ANCST-RSHLHEL B , 3X BRIA Bk 5 2 A) i 2 R BB 58 R AR PRACH , B /&l
fIPRACH-O0.
[0288]  it4h, PUCCHANPRACHER AT LA FF AR R 58 — 245 4, il AL = — S AR R O B, B
FEAR ] (B R B0 R 2 /b 2 — R LA« 8 I AN A R 1 RN ) 5 B
BAE Y S R B 1 55— {4 2 TH) (¥ 1] i B s CORESETHE ¥R s S R [Hl o
[0289] {4
[0290]  Zfh 6 S e 5] 25— WRAE 5 A5 (UE) 5T v JU) S A /N T 25 ol e AR PEE T AT 0 o
[0291] @i S A (D, NG RIXMBE(E S, 88— 85 A H), UBR) 7
EBE(EEMNNERT, BEESHBIRR, BESEETHRRIIMSHEE SRR, &
—35 0, TR SRS MR RG], BESEESBRENIE A SHEITHRRIINS
HE BN WA S T BET A EERY, X ESEFE AR AATRRK
S B, B Z RS T LR ORI (beam reporting) BT X TS5 5 B
SR IANCST-RS resourcedl#SS block, SN T A 3 i TR Bl & 3 v 225 1] U8 25 )
g EIR (B, feon G ABRER 5D .
[0292] ZE YN, B EESBWIIE, £FERSRP (Reference Signal Received
Power) , i T8 Tish 16, AL R S48 FRSRPRARE S5 (5 5 Bl h 2 I 1804 .
[0293] 7yl BRI, FEuHHC B 19 258 S AR R T R B BN, 1T UBSR S A5 IR 1 4
M BB AR B AN, MW T BTN, TIMFINGZ KT 805 T 0 B4 3 —
B, TS EBMFERINREENAFNTELZ —SAE: ) FIRSEFE SR
BEH S 2% (5 2 B T AN T BRI B % (5 S I RN Z M, DT ERES TIIRT-1; 3
— 2B, T- 1R BET ARE, BEHESNSEE S B TR BTG E , 5 £
WRETISE X 2) ik B35S kB S 2% (5 5 B D2, X Tk S5 5 5 e 4l
WE KBS E B BRI BN EHRE N ESEES TS EES BRI RN ZEM, N T
HETIRT-2: 80—, T-2R B Il ET ARE, & ES NS EE SRR
YR A v , B TEARTETIE X 3) TR B4 (5 B ok Bk S % 5 5 Bl h &, X T £ 2 5
H(Z BN R IS L RN EM, D TEREETIIRT-3: B, T-32 5 @ ET A
WE , B th 254 0 5 2% (5 5 Bl o R AL S B A 2 , B FERRE TR S5 4) TR B %55
PSRN B2 15 B 8k h %, KTl K T IR T4 E—25 00, T-4 2 55 ST S
B, 5% EZ 5% 5 B R IE R e , BUE AR ETIUE 3o
(02941 {5ty , Lyt BE TR E T 8/NCSI-RS resource AT H NG, G BAHK T E AT
UES 2 Btbeam reporting, o ¥R W4 R BE IR . 23t % F84NCST resourced#AT(H
W EJE, UBSS K8 T AH XS R U RSRP &Y SR W3R 1T ik « Ho v CRT, JYCSI-RS resource

indication.,

[0295] 1

[0296]
CRI-0 ~79dBm
CRI-1 -60dBm
CRI-2 ~96dBm

20

Samsung Exhibit 1032, Page 165 of 620



CN 108111286 A I 29/34 T

CRI-3 —74dBm
CRI-4 -95dBm
CRI-5 -130dBm
CRI-6 —110dBm
CRI-7 —-86dBm

[0297]  HR¥E S ABAA PR B YR IR 1), {CRI-0,CRI-1,CRI-3,CRI-7} LA B FCAH R HIRSRP M
B4 BLAT DLW AR A Bt v o L T

o298l 1HaLL: E%Jﬁinﬁi’saﬁ?~/\)i€*mazd\rwa HI-85dB, MICRI-7¥ AN B i 2 1% 1)
L 1), U] R s s et 42 &2 { [CRI-0,-79dBm] , [CR1-1,-60dBm] , [CRI-3,-74dBm]} .
[0299] 4572 UESR S Fl4- blt% 4y B4R, A tHI B -1dB, 3F B K ERES T
SRR LS EL R 4 , T ECAT R 45 T A AR BRI 5 BRATIAT SR B0 22 0 AR 0 T 3R2
B o

[0300] i%z
Aboos0 | “dBm
4'b0001 -1 dBm
[0301] | 4'60010 | -2 dism
4bliL -18 dBm.

[0302] jﬁuﬁa&ljwﬁw“F)fﬂsﬁ%ﬁ?%ﬁﬁ%ﬂ%mﬂ% E%Tﬁqﬁlﬁﬁﬁﬂ%mﬁmﬁ%h

B DRI A T 2058 TIRR B T 250 A I AR AL T ] 154~ dBIN o ZEUE S » 1 T K Y

RSRP{E J9-60dBm , B AT 8~ 75dBm S H L _E B3, B LA 4R & {[CRI-1,-60dBm], [CR1-

3,-14dBm (i.e.,4 b1110) ]} , T FEA BRI ASTH 2 N o

[0303] %3 UEBHAE Fl4-bit ZE IR, B A biti bR - 1dB. IF B, ORI BUE =

DR NS, T B AR 5 R BT 52 Bk oy RS EIE F B O 2 7] B3Rk IORSRPIN Z 2 1R

e ZEUBRS 55 K (I RSRPAE -60dBm, Bl , B 462 73 ) 87 [CRI-3,-14dBm (i.e.,4 b1110) ],

W‘%Jﬁ 74dBm AT 24> E4R [CRI-0,-5dBm (i.e.,4 b0101) ], F4RJE , 2T -79dBm 3t
172454 [CRI-7,-7dBm (i.e. ,4 b0111) . FEIZIE T, U &3 BT « {{[CRI-1,~

60dBm] ,[CRI-3,-14dBm (i.e.,4 bl1110)], [CRI-0,-5dBm(i.e.,4 b0101) ], [CRI-7,-7dBm

(i.e.,4b0t11)]1}.

[0304]  ZHEYLIA , W SRR 2 AR 45 o S 5 RSRPYI B H 5 S EAFF S, % LRk &

18 (1 B HRSRPAE A FEMEREAT Z 0 R o

(03051 ff ik S5 Jta 45115

(03061 A6 S i 51 /P 28— 3 A5 (UE) JR B SRR &5 20 AN AR R 4, #EAT (X 23 1

R 5 o

[0307] s TR TS, AF B A S TS I Sa AR S 2R A R o B, 21,

V3R 25 1 A 2 A 4 IR R 2 4, Jrp A — N B T A FTAst IR A A SR P 72 AR ) G A

2, AT SBT3 SRR 35 RS T BE5K

20
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[0308] FRRMIMRIRE N, ME—EEMNE EEMR.HEF, B—EE_RBNTER
ZEhy B BEESHARIINEE %G5 HNEE 3% EF5 0 EHNA
28| AR RS S SRR BRI S5 5B TR M, Zo b 45t
(f) 22 15 S B T B AE s EA RS P A B2 (5 S I R R B F SRR
Bl AT SEN S ESHEXRRLBHBENABENSEES TS EES
Hl o Z4H .

[0309]  gh4h, B (EEREHSEESMRRIN/NSHES BRI R K. 5
(5 F 5% ES0E, TN EOR 24 (beam group) MHENBFEW T EDZ —EA S
BEEBNEN, NS EESARAN NG SEESTHR T, AR SHE SRR &
s BEEESENTWAMTRES L ESRENBIGSEESHHZE, AR SEES
REEFIR U B E S S 2 0, AR S % E SR FENBEIG S EE S 0 H 28, w2
[l 52 (5 S Ae R I Bl 2o WIAIW2 A K T8 T LI B384 3k — AP Y, WL AW/ ZE i UE
TG, B B IRYBUER B8 S E -

[0310]  HE—B, AH T E R, S5 S BIhFE MW BRI R, 8E%  EH RER
H, BE(E B AR B B R B, B —(E R AR RS T, 558 ERNIR
4% 7 A o

[0311]  H—BH, N THE—EEME EE, AUWTREL—: F—(EEME F 1
FHPUCCH 5 & 1ok s 28— (2 BN S — (5 B (i FIPUSCHBR IR R 45t s 26 — {5 B3 FHPUCCHHE U5 /¢
Tt i 2 — {7 B8 FHPUSCH I 5% o

[0312]  fy1 5 &5 —{E EAd FIPUCCH ¥ Y8 S R » T 55 {5 B4 FHPUSCH 15t} , 8 —d 51 &
REETRE £S5 S ESBRhR R B, FlETARLEESSHETHRETIE
R, B —EEW A, AR IR AR EESSE S S BRI R R B B
— AR L A IR A B AN S F SRR R

[0313] PRI 122 MR HR A A2 W41 66 S 4515 B Ak PO AR SRR 3 R BT VN s B — AR FE R 1
FR 3 1K UBSH I RSRPIU B 45 51, UBNSG IR RPN 25 7 RIS 4, B AR — (B BRI SR 5 B K
H R, KR RINRSRP T IS E 5 R 5, AiZ R 5 T IMRSRP 1, 28 (5 8, /AR #
HAf B2 (52 R B RNZZ 5 HIRSRP E— B [, 58 — 18 B R I /P RSRPHR &, T 88— (5 2
13 PG W RSRPAR 5 , 7 HLAR 545 BB A G R E S RSRPI S H B E B HEHZ —
[0314] & 132 MR8 A% R B0 06 SE Mt 5 4R A1t ) 70 R R 4 I 7 R R /s B T o AR R L
FITAA ¥ UB S B RSRPYI R 45 51, 7F ELARIE D 4LHE N “S5 B 5 AN 3, AR S HE SRR
Bk, BEE S S EZ I, ARISHE S REERIN 8 BT S R YE N, UBKS {CRI-
1,CRI-3} 43 A B — /NI B 4041 s T {CRI-0,CRI-7} MRS i R A, o A W AR 2%
= B AT L I B, 490 S — A2 R SR DR A B T ) R R B

[0315]  E—B M, UBK RN A RF AT ME—FENE_E8HP, H—EE
TR T B WA GEN TS5 S 04 FEE 3 R4 4R (¥ 55 RSRPICR L B AN
HLRSRP; i 25 — {5 K., A E TR 4020 & B HARCRI{E B LA K HTE L& B 432 N 45X RSRP Y
B 2 RSRPIR 5

[0316]  fRiESLHEI6

(03171 AHRikSeiit)d , W o4 T E 5 2% (5 5 HUE 5 22 RSRP) Kt

AN
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[0318]  TESH(EENE, BEWHRSET AT WERBUTH, 7L EFIANZEF RSP
B HE— B L % T TR B RE A AR AT SERSRPIHIE 5L
B {15 FR i BUATT BRI N B2 — LA

[0319) &) ZHEESHANXNBHEREE TRBEDSHE SRR,

[0320]  b) M\DABE(ES AU, GNP HERYANSHES, WIRNSEE 5 TR

ENBHEBBRE
0211 o) EBEESHHBNHNSEETARLI, I BERESTRBESSERHS
BT

[0322]  H:pX,Y,D, VK F BT 10 IEBHL.

[0323] {&EMa) , ESEESHEN NS EET T RMENSHRE 5 R, M
RINLEN B ESBRNENS L NRTAURU TEDLZ — TRy AN e SHES
(B2 (5 BB TIR, TR e S % E SN SEESBRIIR R ENEY S
Z(EB BRI ERENSEM IR SEFETN B ESHEESNSEE SRR
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[0001] AFRFEERT20184F11 HIHRA M LA “Method and Apparatus for
Spatial QCL assumptions with Overlapped CORESETs”.FIiE*5 462/754, 1650 K HE It
st 1] FR 37 [ A5 RO B AL, BTk B 1 CER N 455 9US 75368 (T SCH Ry “USTE368F
) A IGIET B G UST5368 BRI A FF I B A AN HIEH

AR &5,
[0002] ARk Fu RIELEE, I B B, ¥ RiE BT 3O ER LI
(Quasi Co-Location,QCL) ¥ VLIS E o

BREXR

[0003] T —4% (fldm, HEFHAL (Fifth generation,56) HTLH (New Radio,NR)) JL&kiH
125 B G AT ) FE Y SRR P R SR B3k 7 1) 45 . 40, F P % & (User Equipment, UE) A LA3A
AT I SRR A D L R SR ) B A e R AL £ T R U o UE R PRI A 53 U R AT AR A N 2
E L P QLA ¢ 1 5 114 2 ) S R B A%

[0004]  #RTT, X4UEKYEC B A 261 B PEAECORESET multiple Control Resource Set,
CORESET) i}, T —{RTELRIE/E R4 (1 24 BT ML VL 7T B S BUEBAT A FIRIBOR VI . 754, B4R
TSR RS FEE B F RGN R EAT T R, 1l T T —ATLERE REH
L BT RV B R 1 , UB T 8 7 B YL g 458 IR QCLABGX

[0005] [k, 70 AN 4T o 5 2 24 % N3 1) R JR S CORESE T e B 45 UB N s & I T O R 3R
TERIQCLAR I H T AR B

ERRE

[0006]  AZE¥ K TR QCLB & I s M E .

[0007]  ARIEAZRE—ANH T, 24t T —FIUE IR UEARE . — ANk AN AER I PE T B AL AT
B R, PR — AR 2 AR I M EALAT A A B8R H BT RN TR S
DSy B A — AN R ERER , BTAR /D — A bR AR A B B BTiR — ANl B A AR R M v ST Y
JR o TR B A — AN b 3 S8 0 B AT IR T AL AT BAT 4R 4 LA« (OIE — AN BR o B iR
2% /IR (1 SBWP Y &1 55t IR URTIC B 1) 2 /1 425 1) %5 5 SE CORESE T H 1) 22 2> — AN 43 il B2 YR 4R
CORESET ; A J& 7 F — AN B8 22 AN A 01 00 16 32 1] 3% YR A2 CORESET H [ — /M2 1l B Y SE CORESET
(5 — 32 %1 R JEHECORESETIN 8 — QCLR B L B E A GRS E R -2 HES
(Channel Status Information-Reference Signal,CSI-RS);Erft, Brik & —= il B Y4k
CORESET 5 4 R B A7 7 1k — /B £ AN WA 0 32 61 % Y5 B2 CORESE T 25 ) i (I 428 | B ¥
HCORESETHR I (Tdenti ty , ID) [ AR A U 48 2R 2 ) A IR

[0008]  ARIEA MY B — T, ot T —FUE . FriRUBESE : — N ELE A HER B vt B AT
FA R PR — AN B 2 A AR R PV ST A A A B SR BT RN AT RATE S,
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PR B /D —AN b3 5%, BTk 2 /D — AN A FR SR B B T IR — AN BB A R I M EALA B
TR o T IR 2 20— AN Rb 2 284 E BN AT BT IR T BLAL AT AT 182 BA « A 7E — ANy B o )
557N 1 VE SHBWP A &1 6f TR UB T B f) 22 /M5 1 BE YR SE CORESE T H (1) 28 /b — /M3 thil B Y 4R
CORESET , M F8 F 47 % % $25%1| {= 1 (Physical Downlink Shared Channel,PDCCH) #ZUSCif
REMIR AT #E L = (%18 (Physical Downlink Shared Channel,PDSCH) [T 17 4% i % il
% (Downlink Control Information,DCI) , 445 DCIHIPDCCHIY & f5 £ = SPDSCHE 2
— B 2 B Y R N T RELA , K QCLAB 8L B FH -T-PDCCHIRY) #1ic BA 824 PDSCH . PDCCHR]
PAAE — AN B 2 AN AT I 4 428 1) % 5 2 CORESET [ £ A v (1) — 4% il ¥% Y5 82 CORESE T H 4 1%
iy 3 B — AR AN I ] VR SECORESETHI SE &P I — AN T UL G BB A — M Ei £
AN I £ 42 81 15 5 4 CORE SE T () B4 v 1 55 1% 42 1) 35 W5 #E CORESET IDF B AR M By 8 R =
A AH R FEX o

[0009]  RIEAZRE B— T, B4t T — R ELEE N TR Z VAR  HUETIAE —A4
T 8 £ IR 45 /1N X B V58 B BWP P 4t S BT R UR TC B 1) 22 /144 1) B3 R S CORESETH Y & /b — A
P Y5 42 CORESET s LA K FiUB I FH — AN B 22 /48 01T 0 Py 4% 1l B YR B CORESET A ) — /M i
¥ Y5 #2 CORESE T &5 — 34 %( ¥ YR 42 CORESE T 55 — QCLAB 6 LA USCHE Jl A CST - RS fridk 58
— P31 2 VB B2 CORESET 5 4 it B A T — /> B 2 A 4 (o0 il 48 fh(| B2 Y SR CORESE THY £+
B LG43 ) 7R Y5 HE CORESE T T Dy A A0 N 1) 8 28 2% W) AH SR K

i3 =35 BR

[0010] 444 bt 5 A, A BA R PEANFE IR P B s B AR A R U7 T o A [F R AE A 2 45
Eb 122 50 9 T WH R RO T 28 RS 0, AT AR 38 KBNS R RRE I R ST o

00111 &1 R HEHE A 22 (K 7 ) 1 S 7 2R HH 1 4 6 UB TR S 1) 22 A 438 il R VS 2R CORESET
.

[0012] [ 2 2 W4 2 2 10 7 A5 1k s it 5 3 s HH 1 4 6 UB TC L 1 28 A 2 1 B VR 2R CORESET
FaEE.

[0013] &I 3R MR HEAS 2 77 49 1 Sz i 77 3 s HA 1 S UR TG B 11 2 A % 61 B2 5 2B CORESET
Fp={R

[0014] 4 MR 4R A L 7R 40 Tk 520 7 30 HH K 4 X6 UE TS B 1Y 25 /> %8 1) B R ZE CORESET
FaEE.

[0015] &5 AR A 2 0y 7 A9 1 S e 77 s P PDS CHE Fif 3 m 5 45 1) B Y £E CORESET HE
BRRERE.

[0016] 162 KR 48 A% 22 1 7 491 i S it 75 30 H F6 <1 JE 3R M CS T - RS W PDSCHAN 42 1l 3 Y5 4k
CORESETZER FHH B A K R EE .

[0017] P& 7 R AR HE AR L2 7 49 S 0 3 HA B 4t S UE G B 139 25 A 448 | %5 R 2 CORESET
R EE.

[0018] &SR IEA & 1y R W M se it 5 s H A TR B A -FUER 2 A #8 l 3 UR 48
CORESETHI /R EE .

[0019] &I O: 4R HEAS L2 1 7 4 P S it 75 37 HH A 78 e 4R IR {5 R 40 R 58 QLRI J7 V&
KIFEE o
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[0020] & 102 HRFE A 2210 & J7 7~ H A 4T 3o T 2l 5 1 9 S AE ]

BARHERN
[0021] LRI A 5 A H P (0 R B MR Se i 5 20U R E 5 B AR P B B A
B A P R AUt S TR A5 e SE T 3K AR T 5 AR SR AR T i 28 7R Bl SE 7 20 A
AR F AR N ROGAR B2 2 1 oAb AR AL AN S 7 2K B e 538 Uk B 5 75 JUIBR 1 v g AR ) ke
S 1) TT 44 BT E A ] BT 2 I AT 5 H 7 o b A, AR 5 v D B TR T s 0 A A2 2 L 1)
f, B TE 3T S BR AR 98 ROST AR R o
[0022] T —Fik A 5 T EARN B 9, 765 1] 1B oho@ i AR e A A A R B4 AE (BAR
5 — B TR R AR ) o AR S [ S D 2 Hp (R AE 72 At 77 T AT BB AN ) 5 DR S L e X
b SR PR B T R BT R AR AE
[0023] Vi@ AA6 FH T 4 IE “AE— ANty AP B C7E — 2 sy :rh”, TR B 4R AR
A T B 7S (7 Sz it 75 ) i — AN B A o AR P A R ON B B s () A )
M RE, 3 BA— IR T EE R A AARE “B87 N RR “GREEAR—ER T A4
B BT ROAR 20 4L RIS i GRS R SR A R R “ALBAICH ) £ /D
— 2B DA E D3 AVBARICT IR “INA, BB, BXC, BRABAICHIEFTA S .
[0024] S 4h, T g AR R A B R, X i hae Sodd cEER 0 AR S B AR 40 T
A7 A, DA of BT R R B AR (R B AR o 76 SR B R 5 48 W S A S 7 1 HOR L R B
SR PELHRER , DL R B A HR A TE 2 .
[0025)  ARATIHHLA N OB IL RIIA YR 3 2% 2 v 483 P9 47T ) 2% T B B vk ] el B 4 S 1
B R A R 1) 4B SRS o O (6 Th B8 T o BT AR R, X AR AT DL R BB A T
B AT AR A o B St 77 2 FT LS A7 R 70 1 A7 25 B AR 2 BY 1 77 i 206 B A v B
A B BB LRI AT 184 B, B T8 AE AL 3 RE 1 — B2 A T AL 28 25 508 A
TN A X BLH FT AT 184 T LLR AR , AT BT RR RO M 45 D) e B Bk - X SE T Ab 7R
BLEGSE AL B AR (Applications Specific Integrated Circuitry,
ASTC) AT R T2 B HEEF A/ BEH PR N7 (ET4HESE Digital Signal
Processor,DSP) T Al « B AR 7 i BH 15 Fh iR 119 TR B S i 7 2R B TR BN B
22 35 FOAT FO B , 8L R AR g [ A BT 1 B REE A5 2 e ) 4 T S B 1) 2 AR ) ek SR T
RBAEARZIVEE A .
[0026] P+ EHLAT A FRAFEEAIR T FEHLAZELAZ (4 8% Random Access Memory,RAM) . R
A7 5% (Read Only Memory,ROM) A #EEk 7] 4nfE R 47 %88 (Erasable Programmable
Read-Only Memory,EPROM) B Al #EMR 7] 4afE R 1247 fi&#% (Electrically Erasable
Programmable Read-Only Memory,EEPROM) . INF . Y&t H 47 f#% 4% (Compact Disc Read-
Only Memory,CD-ROM) & sHEH: A HE AL 77 1k 28 SR BE W A7k TH B L W] B4R AR AT K
TSR .
[0027]  FC4BNE[Z M 48 3R M ()t , K HAEBE (Long Term Evolution,LTE) &% .LTE-
Advanced (LTE-Advanced,LTE-A) &%i,LTE-Advanced Pro RZELSG NRI LR N M 4%
(Radio Access Network,RAN) i@ I % D> — N33 (base station,BS) \E/>—UELL
T HR AR e 30| ) 9% 1 — AN B 2 A W] 3 X 4% et UBSERL Ik PR — B0 2 Ak 0l ST RAN S5 Y

7
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& (BT, 1% S (Core Network,CN) #4241 4% 0 (Bvolved Packet Core,EPC) X% .
VEHE B AR b TC 2832 AR (Evolved Universal Terrestrial Radio Access Network,E-
UTRAN) \5G#% 0 (56 Core,56C) BLILIENM) HHTIETE

(00281  RyyER, fEASH i, UB R A IE(ER IR TR 3hih B3 & m Bl B . Pl o &
2 54, UBR] DA R (B R TR &, LA AR TEA LB SR B sl 18,
SPHR R B T B R B AR RES L EE N AL B (Personal Digital Assistant,
PDA) U B Sttt 2 Hh 4 10 300 15 5 DA S 1) To 2 v e N 4% v (1) — AN B AN /N X A% H
55

[00291 BSH4HEE BRI T LLHBE AR AR Radio Access Technologies,RAT) H1f]
F/— A RIRMEEE RS SR T HRAENE Worldwide Interoperability for
Microwave Access,WiMAX) \& BB 3)EE R4 (Global System for Mobile
communications,GSM, 8 FRA26) GSME HE A GSMIY i B Bk R o £ L A 2% (GSM
EDGE Radio Access Network,GERAN) il H4r 4T 28 5% (General Packet Radio
Service,GPRS) 3k TR A id 4 2 hik (Wideband-Code Division Multiple Access,W-
CDMA) {38 FHRS 203812 A4 (Universal Mobile Telecommunication System UMTS, & & #K
H36) EIE 4 8N (High-Speed Packet Access,HSPA) \LTE.LTE-A\eLTE (& ALLTE, 4
1, %8 BI5GCHILTE) NR GE H FRN5G) Fl/BKLTE-A Proo SR, s H 17 F) 9 B AN L R R T EA
EARBE

[0030]  BSH[ 4D HE(E AR T : UMTSH ) 5 4B (node B,NB) \LTEBLLTE-AH {3 2E 5 ~iB
(evolved Node B,eNB) .UMTSH (K] J5 &R HL P 4% 14 | 4% (Radio Network Controller,RNC) .
GSM/GERANTH g B 33532 41 8% (Base Station Controller,BSC) .-55GCi%: $2 fy8 i3k 1 F ik b
FLHE N (Bvolved Universal Terrestrial Radio Access,E-UTRA) BSH[¥ng-eNB.5G-
RANH ) F— /X4 4B (generation Node B,gNB) LA K Ref6#2HI L &iBFIFEE/NK WK T
28 F, VA VR B AT a2 L BS AT o4k A 482 O RS — N AN UES

[0031]1  BSAT 44 KO LA AH F T BT £k N I 1 22 7D IX 3fe i 45 5 e 280 DX 3R (3 e 40 P
T 2% BSCRE/NX (KR AE AN/ R AT B AR 1 DA 1) F TE 2 e 7 2 VO Y I =D — AN UER
R 4% T8 B M, A /NX GEH AR IR S/ X)) SR B AR 45 AR 55 T H E 4 78 i Y R Y
[ — AT 2 ANUE (B 20, AN /N X 5 3L T8 48 78 o v 1R o 1 28 2D — AN UE 9 2 T 4T BE g
(Down1ink,DL) IR YA AT HERE B R, LA AT T AT RE RS FIRT & 10 AT BERE 70 4% %) -BS
LLEE A NX 5T EE R — AN ELE AN UERHT 84S /N X T 2 e 0 %
(Proximity Service,SL) %37 4RIE RS (Proximity Service,ProSe) B4 Bk
(Vehicle to Everything,V2X) iR%5 A4/ NX ALEA 5 HAth/NX BB 8 5 X 5.

[0032]  fmbA I B, b P NR AR o 45 10 B2 S o R G T T B LU B2 & R — A (B 4n56) 18
(R, A IR A F ) S5 (Enhanced Mobile Broadband, eMBB) Mg E M 45 (5
(Massive Machine Type Communication,mMTC) .8 w] 58 {5 FI{KRY L5 (Ultra-
Reliable and Low-Latency Communication,URLLC) , TR B Vi 2 T T S 1k R e T R A
I SR 88 =S AR TR (3™ Generation Partnership Project,3GPP) # B iih g ¥
TEAS #1438 A (Orthogonal Frequency-Division Multiplexin,OFDM) $AR AT FIENRYE &
() 35 M o S BT DA B R4 R A OF DM 4K , 34 01 1 3@ R F- 3082 1) BB {5 18 7 T8 A 36 B 4%

(o}
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(Cyclic Prefix,CP) o ¥34b, & XINRE R Fhdfid 77 58« (1) {63 FEAH BRI (Low-Density
Parity-Check,LDPC) i1 (2) M Ak A5 o S 7 S8 VAIE 7] B T35 R A A/ BUIR 55 B2 AT K e
o

[0033]  pk4h, BATF P9 AR R , 76 B NRI G A& s 8] (B B TX A , B 28 DL FEDLAR B 4
B AR BT BOA AT RERS (Uplink, UL) A58 , o Hh 51 2 T NRIF) 00 4% B A5 41, DLA% B 4%
AR B ET BY  ULAS S SO 1 45N B 4t BL % A2 T e B 1 o e 4, 28 AT ZENRIT o SR 456 {0 B %
BEIR LA L FFProSe IR 95 BV 2X 55 o

[0034] W4, RiE ARG A WILE” EA ST AT DLAT Bt il o AR /B0 FE A 30 R A
BT RO L BN R e e e R, I HLRARATAZAE = Fh ok R i, AR /BB AT $875R : A SR
WAFFE , AFIBRI 77 7E , BRBRASRAZAE o AL, 5 /7 FEAR S I 8 RN B0 35 71 2 A 2R K
STRALT B R R

[0035]  fE—ubszif 7 s, AL I8 R £ AN & A (R B &, UERT RLSRAT BL R 78 DA
E BRIAPDSCHIF IR :

ST AU A R E SR S CORESET MRSy - Mo & s |

UE, ST B R el PR B R RS (CAY IUHRME,
s Qo BB 2 TR T, FLTE I Rl B, #Mﬂ*%&:mj‘;;
F AR R CQCLY ~ TypeD BRI RS & IS CORESET

FISCEE, UR AT LA S 45 v b B4R CORBSET HIstBknys
B, AR RS RE D Xﬁi*s‘iﬁtﬁ HEE MR SRS
# DL BWP IS DL BWP s 20 87 i (Conmmon Search
Space, CS8) PLA AR i BO¥ AR CORESET Jf;;lu 1 QCL- TypeD
TR DGR LA e SR IR CORESET,

O SR SN B CORBSET 818 €SS, Il UE
LSRR TE AL S RS DR S IR & f}'\ P ESY DL BWP
R RN B B R B R R 3] 1D R R R R
¥R CORESET, 3#H

SRR AT I W SR CORBSET -8 €SS, 1l UE Al DA
P8R BRI 5/ N BB (IR SN 0P R B DL BWP H Il
PR RS B SRR S 1D R R e S B AR
CORESET.

[0036] A, 3= TFIHH 15 S (Synchronization Signal Block,SSB) ffIQCLAR 1 F15% T
[ZEIRAE B -5 %55 (Channel Status Information-Reference Signal,CSI-RS) (8
IRE 5% (55 (Tracking Reference Signal,TRS)) fIQCLAR L AT LABA A& PSSR Y
QCLAE 1% , BIA$CST - RSYE [ AH R 1 SSB . QCLAR B AT 2 T A 6] 245, 81t 2 (B 3RQCLZ %5 (B 4

1»‘ 3

‘»./

0
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QCL TypeDZ:¥h) , Bk 3T LEIR  AEIRY & L 2 Bk Fn £ dhy Je p i) 2 20— FH IR EL
HIQCLB L
[0037] kA, UBET ABRAT 20 R B3 2 :

SR DL DCE BEiCRs M PDSCH 0l B g R e
B, IXEREOEEEN DO PDCCH FYRE SR PDSCH B —1% 2
IR TR (Bl S-S, UR WIS
DX A PDSCH MHR -5 5% (Demodulation-Reference Signal , DM-
RS 3 HREDRSET QCL 3 S5 BIRR (Transmission Configuration
Indication . TCD) R RS HEdkht, QCL IR AT T Bl Bh 9 R{%
PR AR CORESETID 1 PDCCH QCL #1878, oy UB EE RS b
iki,m:ui}l BWP b8 is B b -l AR R AR CORESET,

[0038]  LLiXFi77 R, W1 SEPDSCHADM-RSHIQCL B A T 1ER S - =D — M F 5 5
PDSCHEE % ) PDCCHI¥I DM- RSFRI AR 4% , JUI AT LA 4 BB UB It Sl 5 2% 42 1l B% Y5 ZE CORE SE T HH SR IR [
PDCCHI 320 o 335t T LA B2 A3 T 85 P9 CATS 10 (191 4m , PDSCHAT 4 il 8% Y A CORESE TAE A [F] () 70
B #H W (Component Carrier,CC) #) o

[0039]  ZEASSZHE T Tl — 2o s 77 3t , UB AT LATRC B 2 - ) B2 YR SE CORESET , {H AN 2
A (1 425 81| %% Y 42 CORESE TR A LA B UBAST o 451 4, 41 SRLUETC B 75 7E A 4 ) 22 D — AN FF 5
()40 , OFDMAE2) s it 2B & R T 261 B4 YR 4ECORESET , MIUE T LA JE T 52 AL S8 U I Bk
TR B Sk 433 e 438 1) ¥ JE BECORESE T HA g — AN 4 B8 YR HECORESET BEATAiT il o

[0040]  fEA Sz 2RI — Lo sz i 75 2R, 0 SR BT AT 0 4 % 1) 8% Y 48 CORESET 5 CSS AT AR 1%
2% 23 |A) TD A L B , JUJUB T A X425 851] ¥ U 82 CORESETREAT AL S5 A R I  AHEL 2 T AR AR
N 422 1 98 Y5 BE CORESE T 480 811 E -T-QCL - Ty pe D 2% i 5 A 48 (ot YU 1) 48 2R =3 W) e B AR SR
By 45 fh1| 5 42 CORE SET o 2 A0 M) ) 32541 75 U SECORESE T AT LA MK I B 7E 25 Wik i BWP L &5
WVE ) H /N X (Secondary Cell,SCell) b B MR-G5 /INX i 55 o Ath Ak 40T U Py 4 ol B U 4
CORESETAH ] (¥ 5 BBWP L o 75— 2 oA ) 52t 75 2 AR AR A 40T 0 B 42 #i | B2 Y5 B2 CORBSET ] LA
.4 508 FE$ 152 (Synchronization Signal,SS) /¥ #{51E (Physical
Broadcast Channel,PBCH) #tf) % b —/AN % TG % Resource Element,RE) E & [PDCCH.
S — 1 b 1y S 75 2 R S S A 0B 42 o R YR A CORESE T T A2 A e B F T 7 R i 484
K (Discontinuous Reception,DRX) AR T e /E A UB R #4 i) Bt U 82 CORESET .

[0041] BT BR A PDSCHIR B f) A A 40T U Fr) 42 1) 55 Y HE CORESET

[0042]  #E— o sziE 7 0 L 24 SR A A0 U 5 46 R UR 42 CORESE T 5 TR B 1 4% 1 SR IR 4R
CORESET H (4 551 {42 1 2 JE B2 CORESET IR , SR 45 A5 U fy $2 1l W% Y5 4E CORESE T AT LAR F 4%
WK PDSCHF i SR A8 7R o

[0043] 4t , A BEDL DCT {20 Rt B2 EIPDSCHZ 18] i 8 B m s /T IRME (ol , (4 - 1
- RA8) , UBA] {24 PDSCHE DM-RS3H 1 AR F-QCLAR 5 40 T TCDIR A MRS HESE 3L . QCLAB R
AT T 5 I B P EL AT B {648 1 % VB 42CORESET  TDFPDCCH QCLE 7~ ({3 4 , 428 1) B8 It
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H#CORESET) , £ o JUBHL B JR 2% /N X A T BRBWP A ) 555 e B P 1) — AN BB AN i TR TR 4R
CORESET.
[0044] &)1 R MR HE A A TR 1 St 75 2o HH AR T %o UR TRC B 10 25 A $ i 3R YR B2 CORESET
R E I E LR , URES B A I 8 b ) 2 A — AR5 v 2 B 1 T 4 1] 28 Y SE CORESSET
Pt R Y EECORESET#1 10270458 1| % YE 4ECORESET#2 104, UET] LA M 428 il B¥ Y S CORESET#2
1043 DCT BA V8 PDSCH106 « F T il a0 It 56 2 HRN , #5512 YR AECORESET#1 1027 LA UE
AT (450, 42 1 JEHE CORESET#1 102 R % it B A €SS, 1/ B 5 B F B A #4 28 = 1) IDR R 4
I 48 R 22 A AR SR ) o R DT INAO48 & 2 () iT LULE A 7E 5 2R NI R E A E A
{6 IS A 3 2% 2 1) o (1) B ARG 4 R 4% H) TD o 9 2, 4 SR 4% o R R SECORESET#1 102 5T EA 25—
4122 25 ) TD B R B A0 40 2% 25 T R e 186, FF L2 il SR U SECORESET#2 1045 CEH =
14 22 2% ) 1D A 0 2 4 1B R S Tk , DU 8 — 48 22 1) ID AT LUMIS T 38 R ZE [ 1D,
(00451 [ BT, {65 0 42 1 S YR AE CORESET#1 102,847 Fe l A 2 11| BT JRHECORESET 1D, fn S 4%
1) 5 JE 4 CORESET#2 1045 %F RifXIPDSCH 10622 &) 1) 18 B m A8 1 L/NF- BIE (B 4, 1 48 - 18
- RFE) , 3 H R YEAECORESET#1 10209 TCTAR A H % AU RX I SR AT RE 77 22 H T 42K
PDSCH106 . ZEIX i 0 T, 28 7 A7 SGPPILTE , UEHE i 41 %of 2 i 3% YR 2 CORESET#2104 1
PDSCHL 068 Al 7R R B RX I 3R o SR T » 3 A2 700 F6) 8 TR U400 A AN A 2R 10 9 L 75 BBl Ak
[0046]  FEWRL.1
[0047]  fEARSZiE 77 ZM —Re SeiE 7y 2 , B B AR I B URHECORESET DI il B YR 42
CORESETTT DA AT SA 54 4 457 I 6 25 #51) %5 Y S CORESE T o FE X P L, 0 SR 44 2R 2 [7) A0
A ALTERT IR - B S, 3 B8 R 2518 5 B AR FQCL-TypeD & 11 H A [ 12 1l 3 i £ECORESET
SER%, URET BA7E L SRR 5 /NXK R BI R SS /N X FOYE SIDL. BWP AR f 4T DA AL o i 3 B AT
S k5 YR AECORESET D) 428 il %5 Y5 82 CORESET . ] {9 Y5 A5 IRl QCL - Type DB 45 Y 4
41| %5 Y5 B2 CORESE TAH S X HO ATA7] L B 48 R =S [A) o
[0048]  #F— e fh [ S 7 2, UB AT DUARAE & LI AR S SO0 A AL 45 2% B AR
S MR T 1 ] BT U 2 CORESET AT «

1) 5 CSSHI L 1 il 5% YA CORESET;

9) 5 B A B4 22 4% 1) IDAY #4825 A A SR R 11 1 11| BT YR SECORESET s LA K%

3) A, 5 B AL 5 h| E YE AECORESET  TDFK) 42 il % Y B2 CORESET
[0049]  M4TANER £ AN 425 61 ¥ Y 42 CORESETZE I 38 v 22 B Bl , 2200 4 S I =T A P T
SERXIE R QCLAR X
[0050] &ML 2
[0051] A S 5 20 I — B S 75 2 e, 24 T 38 S AR TR AR e RTI4TN0 4 42 A ¢
JE A2 CORESETT] LA S UR: 335 HA (¥ . 491 41 , 1 SDL. DCT fty F328e A0 e 7 6 PDSCHIZ 1) £ A S i
ANT BB (5130, B - B - mFe) , MIUE A 48 ¥ PDSCHEK DM - RS F1 AH N T-QCLIR B 5 4 F
TCLR ASHIRSHEFE HE » QCLAB 4 AT BA FA T 76 B 7 I 88 o B A 5t {134 il R R SECORESET  IDIYI 4%
AHIEIPDCCH QLG R , 2o rp J9URTE B R 55/ X [0 3% BRBWP o () S5 8 i B o ) — D B2 A2
1| % JE4ECORESET .
[0052]  FEIXFMIE LR » S A5 B PDCCH/ $ 1l B2 Y5 58 CORE SET T AN A T4 i £ I PDSCH
) B I QCLABL X
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[0053]  7FZAR St /7 A —Eese i 7y 3k , HUBTE B A BARARS DX R BT IR S /DX I 7E
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METHODS AND APPARATUSES OF DETERMINING QUASI CO-
LOCATION (QCL) ASSUMPTIONS FOR BEAM OPERATIONS

CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] The present application claims the benefit of and priority to a provisional U.S. Patent
Application Serial No. 62/754,165, filed on November 1, 2018, entitled “Method and Apparatus
for Spatial QCL assumptions with Overlapped CORESETs,” with Attorney Docket No. US75368
(hereinafter referred to as “US75368 application™). The disclosure of the US75368 application is

hereby incorporated fully by reference into the present application.

FIELD
[0002] The present disclosure generally relates to wireless communications, and more
particularly, to methods and apparatuses of determining Quasi Co-Location (QCL) assumptions

for beam operations.

BACKGROUND
[0003] The next generation (e.g., Fifth Generation (5G) New Radio (NR)) wireless

communication system may utilize beamforming technologies to provide directional
communications. For example, a User Equipment (UE) may perform beam operations to switch
its beam(s) to transmit or receive channels or resources. Each beam the UE applies may be
considered as a spatial domain filter that is determined by a corresponding QCL assumption.
[0004] However, current specifications for the next generation wireless communication
system may cause a UE to perform unfavorable beam switching when the UE is configured with
multiple Control Resource Sets (CORESETS). In addition, although the next generation wireless
communication system enables utilizing a flexible resource allocation scheme, a UE is likely
unable to decide which QCL assumption to use due to the ambiguity of the current specifications
for the next generation wireless communication system.

[0005] Therefore, there is a need in the art for methods and apparatuses of determining QCL

assumptions for beam operations when multiple CORESETs are configured to a UE.

SUMMARY
[0006] The present disclosure is directed to methods and apparatuses for determining QCL
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assumptions.

{0007] According to an aspect of the present disclosure, a UE is provided. The UE includes
one or more non-transitory computer-readable media having computer-executable instructions
embodied thereon and at least one processor coupled to the one or more non-transitory computer-
readable media. The at least one processor is configured to execute the computer-executable
instructions to monitor at least one of multiple CORESETs configured for the UE within an active
BWP of a serving cell in a time slot, and apply a first QCL assumption of a first CORESET of a
set of one or more monitored CORESETS to receive an aperiodic Channel Status Information-
Reference Signal (CSI-RS). The first CORESET may be associated with a monitored search space
configured with a lowest CORESET Identity (ID) among the set of one or more monitored
CORESETs.

[0008] According to another aspect of the present disclosure, a UE is provided. The UE
includes one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon and at least one processor coupled to the one or more non-transitory
computer-readable media. The at least one processor is configured to execute the computer-
executable instructions to monitor at least one of multiple CORESETs configured for the UE
within an active BWP of a serving cell in a time slot, receive Downlink Control Information (DCI)
scheduling a Physical Downlink Shared Channel (PDSCH) from a Physical Downlink Control
Channel (PDCCH), and apply a QCL assumption for reception of the PDCCH to receive the
PDSCH, when a scheduling offset between a last symbol of the PDCCH carrying the DCI and a
first symbol of the PDSCH is less than a threshold. The PDCCH may be transmitted in one of a
set of one or more monitored CORESETs, and the one of the set of one or more monitored
CORESETSs may be associated with a monitored search space configured with a lowest CORESET
ID among the set of one or more monitored CORESETs.

[0009] According to another aspect of the present disclosure, a method of wireless
communications is provided. The method includes monitoring, by a UE, at least one of multiple
CORESETs configured for the UE within an active BWP of a serving cell in a time slot, and
applying, by the UE, a first QCL assumption of a first CORESET of the set of one or more
monitored CORESET: to receive an aperiodic CSI-RS. The first CORESET may be associated
with a monitored search space configured with a lowest CORESET ID among the set of one or

more monitored CORESETs.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Aspects of the present disclosure are best understood from the following detailed
description when read with the accompanying figures. Various features are not drawn to scale.
Dimensions of various features may be arbitrarily increased or reduced for clarity of discussion.
[0011] Fig. 1 is a schematic diagram illustrating multiple CORESET' configured for a UE, in
accordance with an example implementation of the present disclosure.

[0012] Fig. 2 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0013] Fig. 3 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0014] Fig. 4 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0015] Fig. 5 is a schematic diagram illustrating a PDSCH overlapping a CORESET in the
time domain, in accordance with an example implementation of the present disclosure.

[0016] Fig. 6 is a schematic diagram illustrating that an aperiodic CSI-RS, a PDSCH, and a
CORESET are overlapped in the time domain, in accordance with an example implementation of
the present disclosure.

[0017] Fig. 7 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0018] Fig. 8 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0019] Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless
communication system, in accordance with an example implementation of the present disclosure.
[0020] Fig. 10 is a block diagram illustrating a node for wireless communication, in

accordance with various aspects of the present disclosure.

DETAILED DESCRIPTION

[0021] The following description contains specific information pertaining to example
implementations in the present disclosure. The drawings in the present disclosure and their

accompanying detailed description are directed to merely example implementations. However, the
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present disclosure is not limited to merely these example implementations. Other variations and
implementations of the present disclosure will occur to those skilled in the art. Unless noted
otherwise, like or corresponding elements among the figures may be indicated by like or
corresponding reference numerals. Moreover, the drawings and illustrations in the present
disclosure are generally not to scale and are not intended to correspond to actual relative
dimensions.

[0022] For the purpose of consistency and ease of understanding, like features may be
identified (although, in some examples, not shown) by the same numerals in the example figures.
However, the features in different implementations may be differed in other respects, and thus
shall not be narrowly confined to what is shown in the figures.

[0023] The description uses the phrases “in one implementation,” or “in some
implementations,” which may each refer to one or more of the same or different implementations.
The term “coupled” is defined as connected, whether directly or indirectly through intervening
components, and is not necessarily limited to physical connections. The term “comprising,” when
utilized, means “including, but not necessarily limited to”; it specifically indicates open-ended
inclusion or membership in the so-described combination, group, series and the equivalent. The
expression “at least one of A, B and C” or “at least one of the following: A, B and C” means “only
A, or only B, or only C, or any combination of A, B and C.”

[0024] Additionally, for the purposes of explanation and non-limitation, specific details, such
as functional entities, techniques, protocols, standard, and the like are set forth for providing an
understanding of the described technology. In other examples, detailed description of well-known
methods, technologies, systems, architectures, and the like are omitted so as not to obscure the
description with unnecessary details.

[0025] Persons skilled in the art will immediately recognize that any network function(s) or
algorithm(s) described in the present disclosure may be implemented by hardware, software or a
combination of software and hardware. Described functions may correspond to modules which
may be software, hardware, firmware, or any combination thereof. The software implementation
may comprise computer executable instructions stored on computer readable medium such as
memory or other type of storage devices. For example, one or more microprocessors or general-
purpose computers with communication processing capability may be programmed with

corresponding executable instructions and carry out the described network function(s) or
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algorithm(s). The microprocessors or general-purpose computers may be formed of Applications
Specific Integrated Circuitry (ASIC), programmable logic arrays, and/or using one or more Digital
Signal Processor (DSPs). Although some of the example implementations described in this
specification are oriented to software installed and executing on computer hardware, nevertheless,
alternative example implementations implemented as firmware or as hardware or combination of
hardware and software are well within the scope of the present disclosure.

[0026] The computer readable medium includes but is not limited to Random Access Memory
(RAM), Read Only Memory (ROM), Erasable Programmable Read-Only Memory (EPROM),
Electrically Erasable Programmable Read-Only Memory (EEPROM), flash memory, Compact
Disc Read-Only Memory (CD-ROM), magnetic cassettes, magnetic tape, magnetic disk storage,
or any other equivalent medium capable of storing computer-readable instructions.

[0027] A radio communication network architecture (e.g., a Long Term Evolution (LTE)
system, an LTE-Advanced (LTE-A) system, an LTE-Advanced Pro system, or a 5G New Radio
(NR) Radio Access Network (RAN)) typically includes at least one Base Station (BS), at least one
User Equipment (UE), and one or more optional network elements that provide connection towards
a network. The UE communicates with the network (e.g., a Core Network (CN), an Evolved Packet
Core (EPC) network, an Evolved Universal Terrestrial Radio Access Network (E-UTRAN), a 5G
Core (5GC), or an internet), through a RAN established by one or more BSs.

[0028] It should be noted that, in the present application, a UE may include, but is not limited
to, a mobile station, a mobile terminal or device, a user communication radio terminal. For example,
a UE may be a portable radio equipment, which includes, but is not limited to, a mobile phone, a
tablet, a wearable device, a sensor, a vehicle, or a Personal Digital Assistant (PDA) with wireless
communication capability. The UE is configured to receive and transmit signals over an air
interface to one or more cells in a radio access network.

[0029] A BS may be configured to provide communication services according to at least one
of the following Radio Access Technologies (RATs): Worldwide Interoperability for Microwave
Access (WIMAX), Global System for Mobile communications (GSM, often referred to as 2G),
GSM Enhanced Data rates for GSM Evolution (EDGE) Radio Access Network (GERAN), General
Packet Radio Service (GPRS), Universal Mobile Telecommunication System (UMTS, often
referred to as 3G) based on basic Wideband-Code Division Multiple Access (W-CDMA), High-
Speed Packet Access (HSPA), LTE, LTE-A, eLTE (evolved LTE, e.g., LTE connected to 5GC),
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NR (often referred to as 5G), and/or LTE-A Pro. However, the scope of the present application
should not be limited to the above-mentioned protocols.

[0030] A BS may include, but is not limited to, a node B (NB) as in the UMTS, an evolved
Node B (eNB) as in the LTE or LTE-A, a Radio Network Controller (RNC) as in the UMTS, a
Base Station Controller (BSC) as in the GSM/GERAN, a ng-eNB as in an Evolved Universal
Terrestrial Radio Access (E-UTRA) BS in connection with the 5GC, a next generation Node B
(gNB) as in the 5G-RAN, and any other apparatus capable of controlling radio communication and
managing radio resources within a cell. The BS may serve one or more UEs through a radio
interface.

[0031] The BS is operable to provide radio coverage to a specific geographical area using a
plurality of cells forming the radio access network. The BS supports the operations of the cells.
Each cell is operable to provide services to at least one UE within its radio coverage. More
specifically, each cell (often referred to as a serving cell) provides services to serve one or more
UEs within its radio coverage (e.g., each cell schedules the Downlink (DL) and optionally uplink
resources to at least one UE within its radio coverage for DL and optionally uplink packet
transmissions). The BS can communicate with one or more UEs in the radio communication
system through the plurality of cells. A cell may allocate Sidelink (SL) resources for supporting
Proximity Service (ProSe) or Vehicle to Everything (V2X) service. Each cell may have overlapped
coverage areas with other cells.

[0032] As discussed above, the frame structure for NR is to support flexible configurations
for accommodating various next generation (e.g., 5G) communication requirements, such as
Enhanced Mobile Broadband (eMBB), Massive Machine Type Communication (mMTC), Ultra-
Reliable and Low-Latency Communication (URLLC), while fulfilling high reliability, high data
rate and low latency requirements. The Orthogonal Frequency-Division Multiplexing (OFDM)
technology as agreed in the 3" Generation Partnership Project (3GPP) may serve as a baseline for
NR waveform. The scalable OFDM numerology, such as the adaptive sub-carrier spacing, the
channel bandwidth, and the Cyclic Prefix (CP) may also be used. Additionally, two coding
schemes are considered for NR: (1) Low-Density Parity-Check (LDPC) code and (2) Polar Code.
The coding scheme adaption may be configured based on the channel conditions and/or the service
applications.

[0033] Moreover, it is also considered that in a transmission time interval TX of a single NR
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frame, a DL transmission data, a guard period, and an Uplink (UL) transmission data should at
least be included, where the respective portions of the DL transmission data, the guard period, the
UL transmission data should also be configurable, for example, based on the network dynamics of
NR. In addition, SL resources may also be provided in an NR frame to support ProSe services or
V2X services.

[0034] In addition, the terms “system” and “network” herein may be used interchangeably.
The term “and/or” herein is only an association relationship for describing associated objects, and
represents that three relationships may exist. For example, A and/or B may indicate that: A exists
alone, A and B exist at the same time, or B exists alone. In addition, the character “/ herein
generally represents that the former and latter associated objects are in an “or” relationship.
[0035] In some implementations, a UE may perform the following processes to determine a

default PDSCH beam when multiple search spaces are overlapped in the time domain:

> for a UE that monitors multiple search spaces associated with different CORESETs,
for a single cell operation or for an operation with Carrier Aggregation (CA) in the same
frequency band,
> if the monitoring occasions of the search space are overlapped in the time
domain and the search spaces are associated with different CORESETSs having different
Quasi Co-Location (QCL)-TypeD properties, the UE may monitor the search spaces
associated with a given CORESET containing a Common Search Space (CSS) in the
active DL BWP in the serving cell with the lowest serving cell index and any other
CORESET associated with the same QCL-TypeD properties as the given CORESET,
> if two or more CORESETs contain the CSS, the UE may select the CORESET
containing the search space having the lowest search space ID in the monitoring
occasions in the active DL BWP in the serving cell with the lowest serving cell index,
and
> if none of the CORESETs contains the CSS, the UE may select the CORESET

containing the search space having the lowest search space ID in the monitoring

occasions in the active DL BWP in the serving cell with the lowest serving cell index.

[0036] For this purpose, the QCL assumption with respect to the Synchronization Signal
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Block (SSB) and the QCL assumption with respect to the Channel Status Information-Reference
Signal (CSI-RS) (or Tracking Reference Signal (TRS)) may be considered as two different QCL
assumptions, even if the CSI-RS is sourced from the same SSB. The QCL assumption may be
based on different parameters, such as the spatial-domain QCL parameters (e.g., QCL TypeD
parameter), or the QCL parameters obtained based on at least one of the average delay, the delay
spread, the Doppler shift, and the Doppler spread.

[0037] In addition, the UE may perform the process described below:

> if the scheduling offset between the reception of the DL DCI and the corresponding
PDSCH (e.g., which means a time interval between the last symbol of the PDCCH carrying the
DCI and the first symbol of the PDSCH) is less than a threshold (e.g., Threshold-Sched-Offset),
the UE may assume that the Demodulation-Reference Signal (DM-RS) ports of the PDSCH of
a serving cell are quasi co-located with the RS(s) in the Transmission Configuration Indication
(TCY) state with respect to the QCL assumption(s) used for the PDCCH QCL indication of the
lowest CORESET ID in the latest slot in which one or more CORESETSs within the active BWP

of the serving cell are configured for the UE.

[0038] In this manner, if the QCL assumption of the DM-RSs of a PDSCH is different from
that of the DM-RSs of a PDCCH overlapping the PDSCH in at least one symbol in the time domain,
the UE may be expected to prioritize the reception of the PDCCH associated with that CORESET.
This may also apply to the intra-band CA case (e.g., the PDSCH and the CORESET are in different
Component Carriers (CCs)).

[0039] In some of the present implementations, a UE may be configured with multiple
CORESETsS, but not all of them may be monitored by the UE. For example, if a UE is configured
with two CORESETs that overlap each other in at least one symbol (e.g., an OFDM symbol) in
the time domain, the UE may select one of the CORESETS to monitor based on certain priority
rule(s) or pre-configuration(s).

[0040] In some of the present implementations, the UE may prioritize and monitor a
CORESET if the monitored CORESET is associated with a CSS and the lowest search space ID.
By contrast, a non-monitored CORESET may be a CORESET that is associated with a non-

monitored search space configuration, for example, due to QCL-TypeD conflicts. The non-
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monitored CORESET may be configured on a deactivated BWP, on a deactivated Secondary Cell
(SCell), or on the same active BWP of a serving cell as other monitored CORESET(s). In some
other implementations, the non-monitored CORESET may contain a PDCCH that overlaps with
at least one Resource Element (RE) corresponding to a Synchronization Signal (SS)/Physical
Broadcast Channel (PBCH) block. In some other implementations, the non-monitored CORESET
may be a CORESET configured for a UE that operates under a Discontinuous Reception (DRX)
mode.

[0041] NON-MONITORED CORESET FOR A DEFAULT PDSCH BEAM

[0042] In some implementations, a non-monitored CORESET may be used for a beam
indication for receiving a PDSCH when the non-monitored CORESET has the lowest CORESET
ID among the configured CORESETs.

[0043] For example, if the scheduling offset between the reception of the DL DCI and the
corresponding PDSCH is less than a threshold (e.g., Threshold-Sched-Offset), the UE may assume
that the DM-RS ports of the PDSCH may be quasi co-located with the RS(s) in the TCI state with
respect to the QCL assumption(s). The QCL assumption(s) may be used for a PDCCH QCL
indication (e.g., CORESET) with the lowest CORESET ID in the latest slot, where one or more
CORESETsS, in the latest slot, within the active BWP of the serving cell are configured for the UE.
[0044] Fig. 1 is a schematic diagram illustrating multiple CORESET' configured for a UE, in
accordance with example implementations of the present disclosure. As shown in Fig. 1, the UE
is configured with two CORESETs, CORESET#1 102 and CORESET#2 104, overlapping in at
least one symbol in the time domain. The UE may receive DCI from CORESET#2 104 to schedule
PDSCH 106. CORESET#1 102 may not be monitored by the UE due to, for example, priority rules
(e.g., CORESET#1 102 is not configured with a CSS, and/or is associated with a non-monitored
search space having the lowest search space ID). The non-monitored search space may have the
lowest search space ID among those search spaces overlapping this non-monitored search space.
For example, if CORESET#1 102 is associated with a non-monitored search space that is
configured with a first search space ID, and CORESET#2 104 is associated with a monitored
search space that is configured with a second search space ID, the first search space ID may be
lower than the second search space ID.

[0045] Currently, assuming that CORESET#1 102 has the lowest CORESET 1D, if the
scheduling offset 11 between CORESET#2 104 and the corresponding PDSCH 106 is less than a
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threshold (e.g., Threshold-Sched-Offset), an RX beam which is determined by the TCI state of
CORESET#1 102 may be required to be used to receive PDSCH 106. In this case, the UE is forced
to use different RX beams for CORESET#2 104 and PDSCH 106 in order to follow the 3GPP
specification. This type of beam switching, however, is undesirable and needs to be prevented.
[0046] Case 1.1
[0047] In some of the present implementations, the CORESET having the lowest CORESET
ID may not be taken as a non-monitored CORESET. In such a case, if the monitoring occasions
of the search space are overlapped in the time domain and the search spaces are associated with
different CORESETs having different QCL-TypeD properties, the UE may select the CORESET
having the lowest CORESET ID in the monitoring occasions in the active DL BWP of a serving
cell with the lowest serving cell index. Any overlapped search space(s) associated with the
CORESET(s) having the same QCL-TypeD parameter may be monitored.
[0048] In some other implementations, the UE may select the following CORESETSs to
monitor according to a predefined priority order (from high priority to low priority):

1) CORESET associated with a CSS;

2) CORESET associated with a search space having the lowest search space ID; and

3) CORESET containing the lowest CORESET ID.
[0049] This priority rule may be used for determining the QCL assumptions of the RX beams
when two or more CORESETSs are overlapped in the time domain.
[0050] Case 1.2
[0051] In some of the present implementations, to avoid unfavourable beam switching, the
non-monitored CORESETSs may be transparent to the UE. For example, if the scheduling offset
between the reception of the DL DCI and the corresponding PDSCH is less than a threshold (e.g.,
Threshold-Sched-Offset), the UE may assume that the DM-RS ports of the PDSCH are quasi co-
located with the RS(s) in the TCI state with respect to the QCL assumption(s). The QCL
assumption(s) may be used for a monitored PDCCH QCL indication with the lowest CORESET
ID in the latest slot, where one or more CORESETS, in the latest slot, within the active BWP of
the serving cell are configured for the UE.
[0052] In this case, the non-monitored PDCCH/CORESET may not be used for the QCL
assumption for reception of the scheduled PDSCH.
[0053] In some of the present implementations, a PDCCH is a monitored PDCCH when a UE
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prioritizes to monitor the search space(s) associated with a given CORESET (containing the
monitored PDCCH) in an active DL BWP of a serving cell having the lowest serving cell index.
This UE may be configured to monitor multiple search spaces associated with different
CORESETs: (e.g., for a single cell operation or for an operation with CA in the same frequency
band).

[0054] Case 1.3

[0055] In some of the present implementations, a non-monitored CORESET may be treated
as a non-configured CORESET by a UE. For example, an RRC configuration for a CORESET
may not be used for other purposes when the UE does not monitor the CORESET, but the RRC
configuration may still be stored by the UE and become valid again when there is no collision
between two or more CORESETs in the subsequent time slots. An example of the UE’s operation

is described below:

> for a UE that monitors multiple search spaces associated with different CORESETs,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and the search spaces are associated with different CORESETs having different
QCL-TypeD properties, and the search spaces are not monitored by the UE,
> the CORESETS that UE does not monitor are transparent to the UE, and treated
as blank REs in the corresponding slots; or
> at least, the CORESETs that the UE does not monitor may not be used for

beam-indication or QCL-indication purposes.

[0056] In some of the present implementations, the UE may maintain and store the RRC
configuration of the non-monitored CORESET(s). This RRC configuration may be updated via
MAC-CE(s) and/or DCIL

[0057] In some other implementations, the UE may release the RRC configuration for the
non-monitored CORESET(s). The released RRC configuration may not be updated or stored by
the UE.

[0058] Case 1.4

[0059] Currently, there is no clear wording on a non-monitored CORESET whether its QCL
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assumption should be maintained, be invalidated, or be overridden by the overlapped monitored
CORESET. Example solutions for this issue are described below as different cases.

[0060] Case 1.4.1

[0061] In Case 1.4.1, the UE may store and maintain the QCL assumption of the non-
monitored CORESET. An example of the UE’s operation is described below:

> For a UE that monitors multiple search spaces associated with different CORESETS,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and one or more search spaces are not monitored by the UE,
> the UE may store and maintain the QCL assumption for the non-monitored

CORESET(s).

[0062] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may be updated via a MAC-CE and/or the DCL

[0063] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may be used if the UE supports multiple RX beams.

[0064] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may be used for the non-overlapped symbols of this CORESET in the time domain.
[0065] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may be used as a beam indication, a QCL indication, or being part of a QCL chain.
[00661 Case 1.4.2

[0067] In Case 1.4.2, the UE may release or suspend the QCL assumption of the non-
monitored CORESET. An example of the UE’s operation is described below:

> For a UE that monitors multiple search spaces associated with different CORESETs,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and one or more search space(s) are not monitored by the UE,
> the UE may release the QCL assumption for the non-monitored

CORESET(s) and for the non-overlapped CORESET(s) related to this search
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space, or

> the UE may suspend the QCL assumption for the slots in which the
CORESETs are overlapped and non-monitored by the UE, but keep the QCL
assumption for the non-overlapped CORESETS in the same search space, or

> the UE may release or suspend the QCL assumption for the overlapped
parts of the non-monitored CORESET(s), but keep using the configured QCL
assumptions for the non-overlapped parts of the CORESETs (e.g., within one or
two OFDM symbols).

[0068] Option #3
[0069] In this option, the UE may override the QCL assumption of the non-monitored
CORESET by another QCL assumption. An example of the UE’s operation is described below:

> For a UE that monitors multiple search spaces associated with different CORESETS,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and one or more search spaces are not monitored by the UE,
> the UE may override the QCL assumption for the non-monitored

CORESET(s) by the monitored CORESET.

[0070] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may only be overridden in the overlapped symbols of the non-monitored CORESET.
[0071] In some other implementations, the QCL assumption of the non-monitored
CORESET(s) may be overridden in the whole-time interval of the non-monitored CORESET.
[0072] NON-SELECTED CORESET FOR RADIO LINK MONITOR (RLM) RS
SELECTION

[0073] In some implementations, an RLM RS selection process for a UE is described as

follows:

> the UE is not required to use an aperiodic or semi-persistent RS for radio link

monitoring, and
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> the UE selects Nriv RS(s) provided for the active TCI states for a PDCCH reception
in the CORESET(s) associated with the search space(s) with the shortest monitoring periodicity,
and

> if multiple CORESETs are associated with the search space(s) with the same
periodicity, the UE may select the CORESET(s) with the highest CORESET ID.

[0074] Fig. 2 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with example implementations of the present disclosure. As shown in Fig. 2, the UE
is configured with CORESET#1 202, CORESET#2 204, and CORESET#3 206, where
CORESET#1 202 overlaps CORESET#2 204 in at least one symbol in the time domain.

[0075] Assuming that CORESET#1 202 has a higher CORESET ID than the overlapped
CORESET#?2 204, the above-described RLM RS selection process may be ambiguous in a case
that CORESET#2 204 is not monitored by the UE.

[0076] In view of this issue, some of the present implementations provide methods to improve
the UE’s behavior for the RLM RS selection process.

[0077] Case 2.1

[0078] In this case, the UE may select the CORESET(s) with the lowest CORESET ID to
monitor when there are multiple CORESETs configured to the UE. An example RLM RS selection

process is described below:

> the UE is not required to use an aperiodic or semi-persistent RS for radio link
monitoring, and

> the UE selects Nrim RS provided for the active TCI states for a PDCCH reception in
the CORESET(s) associated with the search space(s) with the shortest monitoring periodicity,
and

> if multiple CORESETs are associated with the search space(s) with the same
periodicity, the UE may select the CORESET(s) with the lowest CORESET ID containing an

active TClI-state to monitor.

[0079] Case 2,2

[0080] In this case, to avoid a case that there are no TCI states (or TCI states are not valid) for
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selection, the selected CORESET(s) may be monitored by the UE and be configured with TCI
state(s) during the RLM RS selection process.

[0081] NON-MONITORED CORESET FOR A DEFAULT APERIODIC CSI-RS
BEAM

[0082] In some implementations, if there is no PDSCH transmitted in the same symbols as

the aperiodic CSI-RS, the default QCL assumption of the aperiodic CSI-RS may be derived from
the CORESET with the lowest CORESET ID. An example process applied by a UE for

determining a default QCL assumption is described below:

> after the UE successfully decodes the DCI scheduling a PDSCH, if there is only
PDSCH(s) transmitted in the same symbols as the CSI-RS, the default QCL assumption of the
aperiodic CSI-RS may follow the QCL assumption of the PDSCH (assuming that the scheduling
offset between the reception of DCI and the PDSCH is larger than, or equal to, a threshold), and

> if there is no PDSCH transmitted in the same symbols as the CSI-RS, the default QCL
assumption of the aperiodic CSI-RS may be derived from the CORESET with the lowest
CORESET ID.

[0083] As described above, the CORESET with the lowest CORESET ID may be a non-
monitored CORESET. If the non-monitored CORESET is used for a beam indication, an
unfavourable beam switching may happen, as shown in Fig. 3.

[0084] Fig. 3 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with example implementations of the present disclosure. As show in Fig. 3, the UE is
configured with two CORESETs, CORESET#1 302 and CORESET#2 304, overlapping in at least
one symbol in the time domain. In addition, the UE may receive DCI from CORESET#2 304 to
transmit the aperiodic CSI-RS in resource 306.

[0085] Assuming that CORESET#1 302 has the lowest CORESET ID and is not monitored
by the UE, based on the above-described process, CORESET#1 302 may be used for the beam
indication (or QCL assumption) for receiving resource 306 carrying the aperiodic CSI-RS when
the scheduling offset 31 between the reception of the DCI in CORESET#2 304 and the resource
306 is less than a threshold (e.g., Threshold-Sched-Offset), but this may result in an unfavourable

beam switching.
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[0086] In view of this issue, in some of the present implementations, the CORESET with the
lowest CORESET ID may be expected to be monitored by the UE and contain at least one activated
TCI state.

[0087] Fig. 4 is a schematic diagram illustrating multiple CORESET's configured for a UE, in
accordance with example implementations of the present disclosure. As shown in Fig. 4, the UE
is configured with CORESET#1 402, CORESET#2 404 and CORESET#3 406. CORESET#1 402
may overlap CORESET#2 404 in at least one symbol in the time domain, and CORESET#2 404
may further overlap CORESET#3 406 in at least one symbol in the time domain.

[0088] In this example implementation, the UE may monitor CORESET#1 402 only, or
monitor both of CORESET#1 402 and CORESET#3 406 simultaneously. If the UE monitors
CORESET#1 402 and CORESET#3 406, then CORESET#2 404 may be the only non-monitored
CORESET, and its QCL assumption for the beam indication may follow the processes described
in the present disclosure. By contrast, if the UE only monitors CORESET#1 402, then both
CORESET#2 404 and CORESET#3 406 may become overlapped non-monitored CORESETs, and
their QCL assumptions for the beam indication may either remain the same spatial QCLs, or be
overridden by the non-monitored CORESET with the lowest CORESET ID.

[0089] DEPRIORITIZED PDSCH

[0090] In some implementations, the reception of a PDSCH may be deprioritized when the
PDSCH overlaps one or more CORESETs in the time domain. This PDSCH may be referred to as
a deprioritized PDSCH, which means that the level of priority for receiving this PDSCH may be
reduced.

[0091] Fig. 5 is a schematic diagram illustrating a PDSCH overlapping a CORESET in the
time domain, in accordance with example implementations of the present disclosure. As shown in
Fig. 5, the UE may receive DCI in CORESET#1 502 to schedule PDSCH 504 that overlaps
CORESET#?2 508 in the time domain. In this example implementation, PDSCH 504 may contain
resource 506 carrying an aperiodic CSI-RS that does not overlap CORESET#2 508 in the time
domain. The location of resource 506 may be scheduled or determined by the DCI obtained from
CORESET#1 502. The scheduling offset 51 may be a time interval between the end of the last
symbol of the PDCCH carrying the DCI (in CORESET#1 502) and the beginning of the first
symbol of PDSCH 504. In this example implementation, the scheduling offset 51 may be less than
a threshold (e.g., Threshold-Sched-Offset).
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[0092] In some of the present implementations, all CORESETs configured to the UE (e.g.,
CORESET#1 502 and CORESET#2 508) and the resource carrying the aperiodic CSI-RS (e.g.,
resource 506 in Fig. 5) may be provided in a time slot in an active BWP of a serving cell.

[0093] In some implementations of the present implementation, CORESET#2 508 may be a
non-monitored CORESET associated with a non-monitored search space configured to the UE.
[0094] Techniques for determining the QCL assumption for PDSCH 504 or resource 506
carrying the aperiodic CSI-RS are described below.

[0095] Case 3.1

[0096] In this case, the QCL assumption of PDSCH 504 may follow the QCL assumption of
CORESET#2 508 that overlaps PDSCH 504 in at least one symbol in the time domain. For
example, the UE may assume that the DM-RS ports of PDSCH 504 are quasi co-located with the
RS(s) indicated in the TCI state with respect to the QCL assumption(s) used for the PDCCH QCL
indication (e.g., corresponding to CORESET#2 508) with the lowest CORESET ID in the Jatest
slot in which one or more CORESETSs within the active BWP of the serving cell are configured
for the UE.

[0097] This case may also be applied to the intra-band CA case (in which the PDSCH and the
CORESET are in different CCs).

[0098] Case 3.2

[0099] In this case, after a successful decoding of the DCI scheduling PDSCH 504, if only
PDSCH 504 is transmitted in the same symbols as resource 506 having the aperiodic CSI-RS, the
default QCL assumption for the aperiodic CSI-RS resource 506 may follow the QCL assumption
of PDSCH 504, even if the reception of PDSCH 504 is deprioritized because of being overlapped
with CORESET#2 508 in at least one OFDM symbol in the time domain.

[00100] In some of such implementations, if there are multiple QCL assumptions for a single
PDSCH in the time domain over at least one OFDM symbol, the aperiodic CSI RS may follow the
same QCL assumption(s) as the aligned PDSCH symbols.

[00101] Case3.3

[00102] Currently, there is no clear wording on a deprioritized PDSCH whether its QCL
assumption should be maintained, invalidated, or overridden by the overlapped CORESET.
Example solutions for this issue are described below.

[00103] Case3.3.1
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[00104] In Case 3.3.1, the UE may store and maintain the QCL assumption of the deprioritized
PDSCH (e.g., PDSCH 504), if the QCL assumption (e.g., QCL-TypeD parameters) of the DMRSs
of this PDSCH is different from the DMRSs of the PDCCH (e.g., in CORESET#2 508 shown in
Fig. 5) overlapping the PDSCH in at least one symbol in the time domain. The UE may be expected
to prioritize the reception of the PDCCH associated with that CORESET (e.g., CORESET#2 508).
In some of the present implementations, the QCL assumption of the deprioritized PDSCH may
still be used for this PDSCH if the UE supports multiple RX beams. In some other implementations,
the QCL assumption of the deprioritized PDSCH may be used for the non-overlapped portion with
CORESET#2 508. In some other implementations, the QCL assumption may be used for beam
indication purposes or for building a QCL chain.

[00105] Case3.3.2

[00106] In Case 3.3.2, the UE may release, or partially release, the QCL assumption of the
deprioritized PDSCH (e.g., PDSCH 504), if the QCL assumption (e.g., QCL-TypeD parameters)
of the DMRSs of this PDSCH is different from the DMRSs of the PDCCH (e.g., in CORESET#2
508) overlapping the PDSCH in at least one symbol in the time domain. The UE may be expected
to prioritize the reception of the PDCCH associated with that CORESET (e.g., CORESET#2 508).
For example, the UE may release the QCL assumption of PDSCH 504 only for the overlapped
portion with CORESET#2 508 in the time domain, while maintaining this QCL assumption for
the non-overlapped portion.

[00107] Case 3.3.3

[00108] In Case 3.3.3, the UE may override the QCL assumption of the deprioritized PDSCH
(e.g., PDSCH 504) by an overlapped monitored CORESET (e.g., CORESET#1 502), if the QCL
assumption (e.g., QCL-TypeD parameters) of the DMRSs of this PDSCH is different from the
DMRSs of the PDCCH (e.g., in CORESET#2 508) overlapping the PDSCH in at least one symbol
in the time domain. The UE may be expected to prioritize the reception of the PDCCH associated
with that CORESET.

[00109] In some of the present implementations, if two or more CORESETs are chosen, the
UE may select the CORESET with the lowest CORESET ID to override the QCL assumption of
the deprioritized PDSCH. In some of the present implementations, the UE may overwrite the QCL
assumption of the deprioritized PDSCH only for the overlapped portion with the CORESET(s) in

the time domain while maintaining this QCL assumption for the non-overlapped portion.
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[00110] DEPRIORITIZED PDSCH FOR OVERLAPPED APERIODIC CSI-RS AND
CORESET
[00111]  Fig. 6 is a schematic diagram illustrating that an aperiodic CSI-RS, a PDSCH, and a

CORESET are overlapped in the time domain, in accordance with example implementations of
the present disclosure. As shown in Fig. 6, the UE may receive DCI in CORESET#1 602 to
schedule PDSCH 604 that overlaps CORESET#2 608 in the time domain. Similar to Fig. 5,
PDSCH 604 may also contain resource 606 carrying an aperiodic CSI-RS, but resource 606
overlaps CORESET#2 608 in the time domain. In addition, the scheduling offset 61 may be a time
interval between the end of last symbol of the PDCCH carrying the DCI (in CORESET#1 602)
and the beginning of the first symbol of PDSCH 604. In this example implementation, the
scheduling offset 61 may be less than a threshold (e.g., Threshold-Sched-Offset).

[00112] In some of the present implementations, the UE may apply the QCL assumption of the
monitored and prioritized CORESET (e.g., CORESET#2 608) as a default beam for the reception
of the aperiodic CSI-RS resource (e.g., resource 606). In some implementations, both the
overlapped and non-overlapped portions of the symbols of the aperiodic CSI-RS in resource 606
may use the same QCL assumption. In some other implementations, only the overlapped portions
of the aperiodic CSI-RS in resource 606 may use the same QCL assumption as the overlapped
CORESET#2 608, and the non-overlapped portions of the aperiodic CSI-RS in resource 606 may
keep using the original QCL configuration.

[00113] DEPRIORITIZED PDSCH FOR NON-MONITORED CORESET(s)

[00114]  Asdescribed above, if the QCL assumption (e.g., QCL-TypeD) of the PDSCH DMRSs
is different from that of the PDCCH DMRSs with which they overlap in at least one symbol in the
time domain, the UE may be expected to prioritize the reception of the PDCCH associated with
that CORESET over the PDSCH.

[00115] However, if that CORESET is not monitored by the UE (e.g., due to accidentally
overlapping with other CORESETS), the UE’s behavior may be unclear because the UE may not
know whether to prioritize the QCL assumption for the non-monitored CORESET, as illustrated
in Fig. 7.

[00116]  Fig. 7 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with example implementations of the present disclosure. In the example

implementation, the UE may receive DCI from CORESET#1 702 to schedule PDSCH 704 that
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overlaps CORESET#2 706 in the time domain, where CORESET#2 706 and CORESEST#3 708
are overlapped in at least one symbol in the time domain with different QCL assumptions. In
addition, CORESET#3 is monitored by the UE, and while CORESET#2 is not monitored. As
described above, it may be unclear whether the reception of PDSCH 704 should change its QCL
assumption for the non-monitored and overlapped CORESET#2 706.

[00117] In view of this issue, techniques for determining the QCL assumption for the PDSCH
that overlaps CORESET(s) are described below.

[00118] Case4.l

[00119] In this case, the PDSCH may have the same QCL assumption as the overlapped non-
monitored CORESET. For example, in Fig. 7, the QCL assumption of PDSCH 704 may follow
the QCL assumption of the overlapped non-monitored CORESET#2 706, if the scheduling offset
71 between the reception of the DCI and the corresponding PDSCH 704 is less than a threshold
(e.g., Threshold-Sched-Offset). This case may also apply to the intra-band CA case (e.g., the
PDSCH and the overlapped CORESET are in different CCs).

[00120] Cased.2

[00121] Fig. 8 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with example implementations of the present disclosure. In the example
implementation, the UE may receive DCI from CORESET#1 802 to schedule PDSCH 804 that
overlaps CORESET#2 806 in the time domain. In addition, CORESET#2 806 is monitored by the
UE.

[00122] In this case, if the scheduling offset 81 between the reception of the DCI and the
corresponding PDSCH 804 is less than a threshold (e.g., Threshold-Sched-Offset), and the QCL
assumption of the DMRSs of PDSCH 804 is different from the overlapped monitored PDCCH (in
CORESET#2 806), the UE may be expected to prioritize the reception of monitored PDCCH
associated with that CORESET (e.g., CORESET#2 806). This case may also apply to the intra-
band CA case (e.g., the PDSCH and the CORESET are in different CCs).

[00123]  Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless
communication system, in accordance with an example implementation of the present disclosure.
In action 902, a UE may monitor at least one of multiple CORESETs configured for the UE within
an active BWP of a serving cell in a time slot. In action 904, the UE may apply a QCL assumption
of a CORESET to receive an aperiodic CSI-RS. The CORESET may be associated with a
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monitored search space configured with the lowest CORESET ID among the monitored
CORESET(s).

[00124] In some of the present implementations, the UE may monitor at least one of multiple
CORESET: configured for the UE within an active BWP of a serving cell in a time slot. In addition,
the UE may receive DCI scheduling a PDSCH from a PDCCH and apply a QCL assumption for
reception of the PDCCH to receive the PDSCH, when a scheduling offset between an end of a last
symbol of the PDCCH carrying the DCI and a beginning of a first symbol of the PDSCH is less
than a threshold. The above-described PDCCH may be transmitted in one of a set of one or more
monitored CORESETs, where this monitored CORESET (in which the PDCCH is transmitted)
may be associated with a monitored search space configured with a lowest CORESET ID among
the monitored CORESET(s).

[00125] Fig. 10 is a block diagram illustrating a node for wireless communication, in
accordance with various aspects of the present disclosure. As shown in Fig. 10, a node 1000 may
include a transceiver 1020, a processor 1028, a memory 1034, one or more presentation
components 1038, and at least one antenna 1036. The node 1000 may also include an RF spectrum
band module, a BS communications module, a network communications module, and a system
communications management module, Input/Output (I/O) ports, I/O components, and power
supply (not explicitly shown in Fig. 10). Each of these components may be in communication with
each other, directly or indirectly, over one or more buses 1040. In one implementation, the node
1000 may be a UE or a BS that performs various functions described herein, for example, with
reference to Figs. 1 through 9.

[00126] The transceiver 1020 having a transmitter 1022 (e.g., transmitting/transmission
circuitry) and a receiver 1024 (e.g., receiving/reception circuitry) may be configured to transmit
and/or receive time and/or frequency resource partitioning information. In some implementations,
the transceiver 1020 may be configured to transmit in different types of subframes and slots
including, but not limited to, usable, non-usable and flexibly usable subframes and slot formats.
The transceiver 1020 may be configured to receive data and control channels.

[00127] The node 1000 may include a variety of computer-readable media. Computer-readable
media may be any available media that may be accessed by the node 1000 and include both volatile
and non-volatile media, removable and non-removable media. By way of example, and not

limitation, computer-readable media may comprise computer storage media and communication
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media. Computer storage media includes both volatile and non-volatile, removable and non-
removable media implemented in any method or technology for storage of information such as
computer-readable instructions, data structures, program modules or data.

[00128] Computer storage media includes RAM, ROM, EEPROM, flash memory or other
memory technology, CD-ROM, Digital Versatile Disks (DVD) or other optical disk storage,
magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage devices.
Computer storage media does not comprise a propagated data signal. Communication media
typically embodies computer-readable instructions, data structures, program modules or other data
in a modulated data signal such as a carrier wave or other transport mechanism and includes any
information delivery media. The term “modulated data signal” means a signal that has one or more
of its characteristics set or changed in such a manner as to encode information in the signal. By
way of example, and not limitation, communication media includes wired media such as a wired
network or direct-wired connection, and wireless media such as acoustic, RF, infrared and other
wireless media. Combinations of any of the above should also be included within the scope of
computer-readable media.

[00129] The memory 1034 may include computer-storage media in the form of volatile and/or
non-volatile memory. The memory 1034 may be removable, non-removable, or a combination
thereof. Example memory includes solid-state memory, hard drives, optical-disc drives, and etc.
As illustrated in Fig. 10, The memory 1034 may store computer-readable, computer-executable
instructions 1032 (e.g., software codes) that are configured to, when executed, cause the processor
1028 to perform various functions described herein, for example, with reference to Figs. 1 through
9. Alternatively, the instructions 1032 may not be directly executable by the processor 1028 but
be configured to cause the node 1000 (e.g., when compiled and executed) to perform various
functions described herein.

[00130] The processor 1028 (e.g., having processing circuitry) may include an intelligent
hardware device, e.g., a Central Processing Unit (CPU), a microcontroller, an ASIC, and etc. The
processor 1028 may include memory. The processor 1028 may process the data 1030 and the
instructions 1032 received from the memory 1034, and information through the transceiver 1020,
the base band communications module, and/or the network communications module. The
processor 1028 may also process information to be sent to the transceiver 1020 for transmission

through the antenna 1036, to the network communications module for transmission to a core
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network.

[00131] One or more presentation components 1038 presents data indications to a person or
other device. Examples of presentation components 1038 may include a display device, speaker,
printing component, vibrating component, etc.

[00132] From the above description, it is manifested that various techniques may be used for
implementing the concepts described in the present application without departing from the scope
of those concepts. Moreover, while the concepts have been described with specific reference to
certain implementations, a person of ordinary skill in the art may recognize that changes may be
made in form and detail without departing from the scope of those concepts. As such, the described
implementations are to be considered in all respects as illustrative and not restrictive. It should
also be understood that the present application is not limited to the particular implementations
described above, but many rearrangements, modifications, and substitutions are possible without

departing from the scope of the present disclosure.
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CLAIMS
WHAT IS CLAIMED IS:

1. A user equipment (UE) comprising:

one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory computer-readable media,
and configured to execute the computer-executable instructions to:

monitor at least one of a plurality of Control Resource Sets (CORESETs) configured for
the UE within an active BWP of a serving cell in a time slot; and

apply a first Quasi Co-Location (QCL) assumption of a first CORESET of a set of one or
more monitored CORESETS to receive an aperiodic Channel Status Information-Reference Signal
(CSI-RS);

wherein the first CORESET is associated with a monitored search space configured with a

lowest CORESET Identity (ID) among the set of one or more monitored CORESETs.

2. The UE of claim 1, wherein the at least one processor is further configured to execute
the computer-executable instructions to:

obtain, from the first CORESET, Downlink Control Information (DCI) scheduling the
aperiodic CSI-RS, wherein a scheduling offset between an end of a last symbol of a Physical
Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first symbol of a

resource carrying the aperiodic CSI-RS is less than a threshold.

3. The UE of claim 1, wherein the first CORESET overlaps a second CORESET of the
plurality of CORESETs in at least one symbol in a time domain, the second CORESET is a non-
monitored CORESET in the plurality of CORESETs, and the non-monitored CORESET is

associated with a non-monitored search space configured to the UE.
4. The UE of claim 3, wherein the monitored search space associated with the first

CORESET is configured with a first search space ID, the non-monitored search space associated

with the second CORESET is configured with a second search space ID, and the first search space
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ID is lower than the second search space ID.

5. The UE of claim 3, wherein the second CORESET is configured on one of:
a deactivated Bandwidth Part (BWP); and
a deactivated Secondary Cell (SCell).

6. The UE of claim 3, wherein the second CORESET further overlaps a third CORESET

of the set of one or more monitored CORESETsS in at least one symbol in the time domain.

7. The UE of claim 1, wherein the plurality of CORESETs and a resource carrying the
aperiodic CSI-RS are provided in the time slot and the active BWP of the serving cell.

8. The UE of claim 1, wherein the at least one processor is further configured to execute
the computer-executable instructions to:

obtain DCI scheduling a Physical Downlink Shared Channel (PDSCH) from the first
CORESET; and

apply a second QCL assumption of a second CORESET to receive the PDSCH when a
scheduling offset between an end of a last symbol of a PDCCH carrying the DCI and a beginning
of a first symbol of the PDSCH is less than a threshold;

wherein the second CORESET overlaps the PDSCH in at least one symbol in a time

domain.

9. The UE of claim 8, wherein the second CORESET is a non-monitored CORESET in the
plurality of CORESETS, and the non-monitored CORESET is associated with a non-monitored

search space configured to the UE.

10. A user equipment (UE) comprising:

one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory computer-readable media,

and configured to execute the computer-executable instructions to:
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monitor at least one of a plurality of Control Resource Sets (CORESETS) configured for
the UE within an active Bandwidth Part (BWP) of a serving cell in a time slot;

receive Downlink Control Information (DCI) scheduling a Physical Downlink Shared
Channel (PDSCH) from a Physical Downlink Control Channel (PDCCH); and

apply a Quasi Co-Location (QCL) assumption for reception of the PDCCH to receive the
PDSCH, when a scheduling offset between an end of a last symbol of the PDCCH carrying the
DCI and a beginning of a first symbol of the PDSCH is less than a threshold;

wherein the PDCCH is transmitted in one of a set of one or more monitored CORESETS,
and the one of the set of one or more monitored CORESETsS is associated with a monitored search
space configured with a lowest CORESET Identity (ID) among the set of one or more monitored

CORESETs.

11. A method of wireless communications, the method comprising:

monitoring, by a user equipment (UE), at least one of a plurality of Control Resource Sets
(CORESETs) configured for the UE within an active BWP of a serving cell in a time slot; and

applying, by the UE, a first Quasi Co-Location (QCL) assumption of a first CORESET of
a set of one or more monitored CORESETS to receive an aperiodic Channel Status Information-
Reference Signal (CSI-RS);

wherein the first CORESET is associated with a monitored search space configured with a

lowest CORESET Identity (ID) among a set of one or more monitored CORESETs.

12. The method of claim 11, further comprising:

obtaining, by the UE, Downlink Control Information (DCI) scheduling the aperiodic CSI-
RS from the first CORESET, wherein a scheduling offset between an end of a last symbol of a
Physical Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first symbol

of a resource carrying the aperiodic CSI-RS is less than a threshold.

13. The method of claim 11, wherein the first CORESET overlaps a second CORESET of
the plurality of CORESETs in at least one symbol in a time domain, the second CORESET is a
non-monitored CORESET in the plurality of CORESETs, and the non-monitored CORESET is

associated with a non-monitored search space configured to the UE.
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14. The method of claim 13, wherein the monitored search space associated with the first
CORESET is configured with a first search space ID, the non-monitored search space associated
with the second CORESET is configured with a second search space ID, and the first search space

ID is lower than the second search space ID.

15. The method of claim 13, wherein the second CORESET is configured on one of:
a deactivated Bandwidth Part (BWP); and
a deactivated Secondary Cell (SCell).

16. The method of claim 13, wherein the second CORESET further overlaps a third
CORESET of the set of one or more monitored CORESETS in at least one symbol in the time

domain.

17. The method of claim 11, wherein the plurality of CORESETS and a resource carrying

the aperiodic CSI-RS are provided in the time slot and the active BWP of the serving cell.

18. The method of claim 11, further comprising:

obtaining, by the UE, DCI scheduling a Physical Downlink Shared Channel (PDSCH) from
the first CORESET; and

applying, by the UE, a second QCL assumption of a second CORESET to receive the
PDSCH when a scheduling offset between an end of a last symbol of a PDCCH carrying the DCI
and a beginning of a first symbol of the PDSCH is less than a threshold;

wherein the second CORESET overlaps the PDSCH in at least one symbol in a time

domain.

19. The method of claim 18, wherein the second CORESET is a non-monitored CORESET
in the plurality of CORESETSs, and the non-monitored CORESET is associated with a non-

monitored search space configured to the UE.
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METHODS AND APPARATUSES OF DETERMINING QUASI CO-
LOCATION (QCL) ASSUMPTIONS FOR BEAM OPERATIONS

CROSS-REFERENCE TO RELATED APPLICATION(S)
[0001) The present application claims the benefit of and priority to a provisional U.S. Patent
Application Serial No. 62/754,165, filed on November 1, 2018, entitled “Method and Apparatus
for Spatial QCL assumptions with Overlapped CORESETS,” with Attorney Docket No. US75368
(hereinafter referred to as “US75368 application™). The disclosure of the US75368 application is

hereby incorporated fully by reference into the present application.

FIELD
[0002] The present disclosure generally relates to wireless communications, and more
particularly, to methods and apparatuses of determining Quasi Co-Location (QCL) assumptions

for beam operations.

BACKGROUND

[0003] The next generation (e.g., Fifth Generation (5G) New Radio (NR)) wireless
communication system may utilize beamforming technologies to provide directional
communications. For example, a User Equipment (UE) may perform beam operations to switch
its beam(s) to transmit or receive channels or resources. Each beam the UE applies may be
considered as a spatial domain filter that is determined by a corresponding QCL assumption.
[0004] However, current specifications for the next generation wireless communication
system may cause a UE to perform unfavorable beam switching when the UE is configured with
multiple Control Resource Sets (CORESETs). In addition, although the next generation wireless
communication system enables utilizing a flexible resource allocation scheme, a UE is likely
unable to decide which QCL assumption to use due to the ambiguity of the current specifications
for the next generation wireless communication system.

[0005] Therefore, there is a need in the art for methods and apparatuses of determining QCL

assumptions for beam operations when multiple CORESETS are configured to a UE.

SUMMARY

[0006] The present disclosure is directed to methods and apparatuses for determining QCL
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assumptions.

[0807] According to an aspect of the present disclosure, a UE is provided. The UE includes
one or more non-transitory computer-readable media having computer-executable instructions
embodied thereon and at least one processor coupled to the one or more non-transitory computer-
readable media. The at least one processor is configured to execute the computer-executable
instructions to monitor at least one of multiple CORESETs configured for the UE within an active
BWP of a serving cell in a time slot, and apply a first QCL assumption of a first CORESET of a
set of one or more monitored CORESETs to receive an aperiodic Channel Status Information-
Reference Signal (CSI-RS). The first CORESET may be associated with a monitored search space
configured with a lowest CORESET Identity (ID) among the set of one or more monitored
CORESETs.

[0008] According to another aspect of the present disclosure, a UE is provided. The UE
includes one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon and at least one processor coupled to the one or more non-transitory
computer-readable media. The at least one processor is configured to execute the computer-
executable instructions to monitor at least one of multiple CORESETs configured for the UE
within an active BWP of a serving cell in a time slot, receive Downlink Control Information (DCDH
scheduling a Physical Downlink Shared Channel (PDSCH) from a Physical Downlink Control
Channel (PDCCH), and apply a QCL assumption for reception of the PDCCH to receive the
PDSCH, when a scheduling offset between a last symbol of the PDCCH carrying the DCI and a
first symbol of the PDSCH is less than a threshold. The PDCCH may be transmitted in one of a
set of one or more monitored CORESETs, and the one of the set of one or more monitored
CORESETs may be associated with a monitored search space configured with a lowest CORESET
ID among the set of one or more monitored CORESETs.

[0009] According to another aspect of the present disclosure, a method of wireless
communications is provided. The method includes monitoring, by a UE, at least one of multiple
CORESETs configured for the UE within an active BWP of a serving cell in a time slot, and
applying, by the UE, a first QCL assumption of a first CORESET of the set of one or more
monitored CORESETS to receive an aperiodic CSI-RS. The first CORESET may be associated
with a monitored search space configured with a lowest CORESET ID among the set of one or

more monitored CORESETSs.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0010] Aspects of the present disclosure are best understood from the following detailed

description when read with the accompanying figures. Various features are not drawn to scale.
Dimensions of various features may be arbitrarily increased or reduced for clarity of discussion.
[0011] Fig. 1 is a schematic diagram illustrating multiple CORESETSs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0012] Fig. 2 is a schematic diagram illustrating multiple CORESET: configured for a UE, in
accordance with an example implementation of the present disclosure.

[0013] Fig. 3 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0014] Fig. 4 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0015] Fig. 5 is a schematic diagram illustrating a PDSCH overlapping a CORESET in the
time domain, in accordance with an example implementation of the present disclosure.

[0916] Fig. 6 is a schematic diagram illustrating that an aperiodic CSI-RS, a PDSCH, and a
CORESET are overlapped in the time domain, in accordance with an example implementation of
the present disclosure.

[0017] Fig. 7 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0018] Fig. 8 is a schematic diagram illustrating multiple CORESETS configured for a UE, in
accordance with an example implementation of the present disclosure.

[0019] Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless
communication system, in accordance with an example implementation of the present disclosure.
[0020] Fig. 10 is a block diagram illustrating a node for wireless communication, in

accordance with various aspects of the present disclosure.

DETAILED DESCRIPTION

[0021] The following description contains specific information pertaining to example
implementations in the present disclosure. The drawings in the present disclosure and their

accompanying detailed description are directed to merely example implementations. However, the
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present disclosure is not limited to merely these example implementations. Other variations and
implementations of the present disclosure will occur to those skilled in the art. Unless noted
otherwise, like or corresponding elements among the figures may be indicated by like or
corresponding reference numerals. Moreover, the drawings and illustrations in the present
disclosure are generally not to scale and are not intended to correspond to actual relative
dimensions.

[0022] For the purpose of consistency and ease of understanding, like features may be
identified (although, in some examples, not shown) by the same numerals in the example figures.
However, the features in different implementations may be differed in other respects, and thus
shall not be narrowly confined to what is shown in the figures.

[0023] The description uses the phrases “in one implementation,” or “in some
implementations,” which may each refer to one or more of the same or different implementations.
The term “coupled” is defined as connected, whether directly or indirectly through intervening
components, and is not necessarily limited to physical connections. The term “comprising,” when
utilized, means “including, but not necessarily limited to™; it specifically indicates open-ended
inclusion or membership in the so-described combination, group, series and the equivalent. The
expression “at least one of A, B and C” or “at least one of the following: A, B and C” means “only
A, or only B, or only C, or any combination of A, B and C.”

[0024] Additionally, for the purposes of explanation and non-limitation, specific details, such
as functional entities, techniques, protocols, standard, and the like are set forth for providing an
understanding of the described technology. In other examples, detailed description of well-known
methods, technologies, systems, architectures, and the like are omitted so as not to obscure the
description with unnecessary details.

[0025] Persons skilled in the art will immediately recognize that any network function(s) or
algorithm(s) described in the present disclosure may be implemented by hardware, software or a
combination of software and hardware. Described functions may correspond to modules which
may be software, hardware, firmware, or any combination thereof. The software implementation
may comprise computer executable instructions stored on computer readable medium such as
memory or other type of storage devices. For example, one or more microprocessors or general-
purpose computers with communication processing capability may be programmed with

corresponding executable instructions and carry out the described network function(s) or
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algorithm(s). The microprocessors or general-purpose computers may be formed of Applications
Specific Integrated Circuitry (ASIC), programmable logic arrays, and/or using one or more Digital
Signal Processor (DSPs). Although some of the example implementations described in this
specification are oriented to software installed and executing on computer hardware, nevertheless,
alternative example implementations implemented as firmware or as hardware or combination of
hardware and software are well within the scope of the present disclosure.

[06026] The computer readable medium includes but is not limited to Random Access Memory
(RAM), Read Only Memory (ROM), Erasable Programmable Read-Only Memory (EPROM),
Electrically Erasable Programmable Read-Only Memory (EEPROM), ftash memory, Compact
Disc Read-Only Memory (CD-ROM), magnetic cassettes, magnetic tape, magnetic disk storage,
or any other equivalent medium capable of storing computer-readable instructions.

{0027} A radio communication network architecture (e.g., a Long Term Evolution (LTE)
system, an LTE-Advanced (LTE-A) system, an LTE-Advanced Pro system, or a 5G New Radio
(NR) Radio Access Network (RAN)) typically includes at least one Base Station (BS), at least one
User Equipment (UE), and one or more optional network elements that provide connection towards
a network. The UE communicates with the network (e.g., a Core Network (CN), an Evolved Packet
Core (EPC) network, an Evolved Universal Terrestrial Radio Access Network (E-UTRAN), a 5G
Core (5GC), or an internet), through a RAN established by one or more BSs.

[0028] Tt should be noted that, in the present application, a UE may include, but is not limited
to, a mobile station, a mobile terminal or device, a user communication radio terminal. For example,
a UE may be a portable radio equipment, which includes, but is not limited to, a mobile phone, a
tablet, a wearable device, a sensor, a vehicle, or a Personal Di gital Assistant (PDA) with wireless
communication capability. The UE is configured to receive and transmit signals over an air
interface to one or more cells in a radio access network.

[0029] A BS may be configured to provide communication services according to at least one
of the following Radio Access Technologies (RATs): Worldwide Interoperability for Microwave
Access (WiMAX), Global System for Mobile communications (GSM, often referred to as 2G),
GSM Enhanced Data rates for GSM Evolution (EDGE) Radio Access Network (GERAN), General
Packet Radio Service (GPRS), Universal Mobile Telecommunication System (UMTS, often
referred to as 3G) based on basic Wideband-Code Division Multiple Access (W-CDMA), High-
Speed Packet Access (HSPA), L1E, LTE-A, eLTE (evolved LTE, e.g., LTE connected to 5GC),
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NR (often referred to as 5G), and/or LTE-A Pro. However, the scope of the present application
should not be limited to the above-mentioned protocols.

[0030] A BS may include, but is not limited to, a node B (NB) as in the UMTS, an evolved
Node B (eNB) as in the LTE or LTE-A, a Radio Network Controller (RNC) as in the UMTS, a
Base Station Controller (BSC) as in the GSM/GERAN, a ng-eNB as in an Evolved Universal
Terrestrial Radio Access (E-UTRA) BS in connection with the 5GC, a next generation Node B
(gNB}) as in the SG-RAN, and any other apparatus capable of controlling radio communication and
managing radio resources within a cell. The BS may serve one or more UEs through a radio
interface.

[0031] The BS is operable to provide radio coverage to a specific geographical area using a
plurality of cells forming the radio access network. The BS supports the operations of the cells.
Each cell is operable to provide services to at least one UE within its radio coverage. More
specifically, each cell (often referred to as a serving cell) provides services to serve one or more
UEs within its radio coverage (e.g., each cell schedules the Downlink (DL) and optionally uplink
resources to at least one UE within its radio coverage for DL and optionally uplink packet
transmissions). The BS can communicate with one or more UEs in the radio communication
system through the plurality of cells. A cell may allocate Sidelink (SL) resources for supporting
Proximity Service (ProSe) or Vehicle to Everything (V2X) service. Each cell may have overlapped
coverage areas with other cells.

[0032] As discussed above, the frame structure for NR is to support flexible configurations
for accommodating various next generation (e.g., 5G) communication requirements, such as
Enhanced Mobile Broadband (eMBB), Massive Machine Type Communication (mMTC), Ultra-
Reliable and Low-Latency Communication (URLLC), while fulfilling high reliability, high data
rate and low latency requirements. The Orthogonal Frequency-Division Multiplexing (OFDM)
technology as agreed in the 3" Generation Partnership Project (3GPP) may serve as a baseline for -
NR waveform. The scalable OFDM numerology, such as the adaptive sub-carrier spacing, the
channel bandwidth, and the Cyclic Prefix (CP) may also be used. Additionally, two coding
schemes are considered for NR: (1) Low-Density Parity-Check (LDPC) code and (2) Polar Code.
The coding scheme adaption may be configured based on the channel conditions and/or the service
applications.

[0033] Moreover, it is also considered that in a transmission time interval TX of a single NR
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frame, a DL transmission data, a guard period, and an Uplink (UL) transmission data should at
least be included, where the respective portions of the DL transmission data, the guard period, the
UL transmission data should also be configurable, for example, based on the network dynamics of
NR. In addition, SL resources may also be provided in an NR frame to support ProSe services or
V2X services.

[0034] In addition, the terms “system” and “network” herein may be used interchangeably.
The term “and/or” herein is only an association relationship for describing associated objects, and
represents that three relationships may exist. For example, A and/or B may indicate that: A exists
alone, A and B exist at the same time, or B exists alone. In addition, the character “/” herein
generally represents that the former and latter associated objects are in an “or’” relationship.
[0035] In some implementations, a UE may perform the following processes to determine a

default PDSCH beam when multiple search spaces are overlapped in the time domain:

> for a UE that monitors multiple search spaces associated with different CORESETs,
for a single cell operation or for an operation with Carrier Aggregation (CA) in the same
frequency band,
> if the monitoring occasions of the search space are overlapped in the time
domain and the search spaces are associated with different CORESETS having different
Quasi Co-Location (QCL)-TypeD properties, the UE may monitor the search spaces
associated with a given CORESET containing a Common Search Space (CSS) in the
active DL BWP in the serving cell with the lowest serving cell index and any other
CORESET associated with the same QCL-TypeD properties as the given CORESET,
> if two or more CORESETs contain the CSS, the UE may select the CORESET
containing the search space having the lowest search space ID in the monitoring
occasions in the active DL BWP in the serving cell with the lowest serving cell index,
and
> if none of the CORESETS contains the CSS, the UE may select the CORESET

containing the search space having the lowest search space ID in the monitoring

occasions in the active DL BWP in the serving cell with the lowest serving cell index.

[6036] For this purpose, the QCL assumption with respect to the Synchronization Signal
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Block (SSB) and the QCL assumption with respect to the Channel Status Information-Reference
Signal (CSI-RS) (or Tracking Reference Signal (TRS)) may be considered as two different QCL
assumptions, even if the CSI-RS is sourced from the same SSB. The QCL assumption may be
based on different parameters, such as the spatial-domain QCL parameters (e.g., QCL TypeD
parameter), or the QCL. parameters obtained based on at least one of the average delay, the delay
spread, the Doppler shift, and the Doppler spread.

[0037] In addition, the UE may perform the process described below:

> if the scheduling offset between the reception of the DL DCI and the corresponding
PDSCH (e.g., which means a time interval between the last symbol of the PDCCH carrying the
DCI and the first symbol of the PDSCH) is less than a threshold (e.g., Threshold-Sched-Offset),
the UE may assume that the Demodulation-Reference Signal (DM-RS) ports of the PDSCH of
a serving cell are quasi co-located with the RS(s) in the Transmission Configuration Indication
(TC) state with respect to the QCL assumption(s) used for the PDCCH QCL indication of the
lowest CORESET 1D in the latest slot in which one or more CORESETs within the active BWP

of the serving cell are configured for the UE.

[0038] In this manner, if the QCL assumption of the DM-RSs of a PDSCH is different from
that of the DM-RSs of a PDCCH overlapping the PDSCH in at least one symbol in the time domain,
the UE may be expected to prioritize the reception of the PDCCH associated with that CORESET.
This may also apply to the intra-band CA case (e.g., the PDSCH and the CORESET are in different
Component Carriers (CCs)).

[0039] In some of the present implementations, a UE may be configured with multiple
CORESETsS, but not all of them may be monitored by the UE. For example, if a UE is configured
with two CORESETS that overlap each other in at least one symbol (e.g., an OFDM symbol) in
the time domain, the UE may select one of the CORESETs to monitor based on certain priority
rule(s) or pre-configuration(s).

[0040] In some of the present implementations, the UE may prioritize and monitor a
CORESET if the monitored CORESET is associated with a CSS and the lowest search space ID.
By contrast, a non-monitored CORESET may be a CORESET that is associated with a non-

monitored search space configuration, for example, due to QCL-TypeD conflicts. The non-
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monitored CORESET may be configured on a deactivated BWP, on a deactivated Secondary Cell
(SCell), or on the same active BWP of a serving cell as other monitored CORESET(s). In some
other implementations, the non-monitored CORESET may contain a PDCCH that overlaps with
at least one Resource Element (RE) corresponding to a Synchronization Signal (SS)/Physical
Broadcast Channel (PBCH) block. In some other implementations, the non-monitored CORESET
may be a CORESET configured for a UE that operates under a Discontinuous Reception (DRX)
mode.

[0041] NON-MONITORED CORESET FOR A DEFAULT PDSCH BEAM

[0042] In some implementations, a non-monitored CORESET may be used for a beam
indication for receiving a PDSCH when the non-monitored CORESET has the lowest CORESET
1D among the configured CORESETs.

[0043] For example, if the scheduling offset between the reception of the DL DCI and the
corresponding PDSCH is less than a threshold (e.g., Threshold-Sched-Offset), the UE may assume
that the DM-RS ports of the PDSCH may be quasi co-located with the RS(s) in the TCI state with
respect to the QCL assumption(s). The QCL assumption(s) may be used for a PDCCH QCL
indication (e.g., CORESET) with the lowest CORESET ID in the latest slot, where one or more
CORESETs, in the latest slot, within the active BWP of the serving cell are configured for the UE.
[0044] Fig. 1 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with example implementations of the present disclosure. As shown in Fig. 1, the UE
is configured with two CORESETs, CORESET#1 102 and CORESET#2 104, overlapping in at
Jeast one symbol in the time domain. The UE may receive DCI from CORESET#2 104 to schedule
PDSCH 106. CORESET#1 102 may not be monitored by the UE due to, for example, priority rules
(e.g., CORESET#1 102 is not configured with a CSS, and/or is associated with a non-monitored
search space having the lowest search space ID). The non-monitored search space may have the
Jowest search space ID among those search spaces overlapping this non-monitored search space.
For example, if CORESET#1 102 is associated with a non-monitored search space that is
configured with a first search space ID, and CORESET#2 104 is associated with a monitored
search space that is configured with a second search space ID, the first search space ID may be
lower than the second search space ID.

[0045] Currently, assuming that CORESET#1 102 has the lowest CORESET ID, if the
scheduling offset 11 between CORESET#2 104 and the corresponding PDSCH 106 is less than a
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threshold (e.g., Threshold-Sched-Offset), an RX beam which is determined by the TCI state of
CORESET#1 102 may be required to be used to receive PDSCH 106. In this case, the UE is forced
to use different RX beams for CORESET#2 104 and PDSCH 106 in order to follow the 3GPP
specification. This type of beam switching, however, is undesirable and needs to be prevented.
[0046] Case 1.1
[0047] In some of the present implementations, the CORESET having the lowest CORESET
ID may not be taken as a non-monitored CORESET. In such a case, if the monitoring occasions
of the search space are overlapped in the time domain and the search spaces are associated with
different CORESETSs having different QCL-TypeD properties, the UE may select the CORESET
having the lowest CORESET ID in the monitoring occasions in the active DL BWP of a serving
cell with the lowest serving cell index. Any overlapped search space(s) associated with the
CORESET(s) having the same QCL-TypeD parameter may be monitored.
[0048] In some other implementations, the UE may select the following CORESETs to
monitor according to a predefined priority order (from high priority to low priority):

1 CORESET associated with a CSS;

2) CORESET associated with a search space having the lowest search space ID; and

3) CORESET containing the lowest CORESET ID.
[0049] This priority rule may be used for determining the QCL assumptions of the RX beams
when two or more CORESETS are overlapped in the time domain.
[0050] Case 1.2
[0051] In some of the present implementations, to avoid unfavourable beam switching, the
non-monitored CORESETs may be transparent to the UE. For example, if the scheduling offset
between the reception of the DL DCI and the corresponding PDSCH is less than a threshold (e.g.,
Threshold-Sched-Offset), the UE may assume that the DM-RS ports of the PDSCH are quasi co-
located with the RS(s) in the TCI state with respect to the QCL assumption(s). The QCL
assumption(s) may be used for a monitored PDCCH QCL indication with the lowest CORESET
ID in the latest slot, where one or more CORESETS, in the latest slot, within the active BWP of
the serving cell are configured for the UE.
[0052] In this case, the non-monitored PDCCH/CORESET may not be used for the QCL
assumption for reception of the scheduled PDSCH.
[0053] In some of the present implementations, a PDCCH is a monitored PDCCH when a UE
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prioritizes to monitor the search space(s) associated with a given CORESET (containing the
monitored PDCCH) in an active DL BWP of a serving cell having the lowest serving cell index.
This UE may be configured to monitor multiple search spaces associated with different

CORESET: (e.g., for a single cell operation or for an operation with CA in the same frequency

band).
[0054] Case 1.3
[0055] In some of the present implementations, a non-monitored CORESET may be treated

as a non-configured CORESET by a UE. For example, an RRC configuration for a CORESET
may not be used for other purposes when the UE does not monitor the CORESET, but the RRC
configuration may still be stored by the UE and become valid again when there is no collision
between two or more CORESETS in the subsequent time slots. An example of the UE’s operation

is described below:

> for a UE that monitors multiple search spaces associated with different CORESETS,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and the search spaces are associated with different CORESETs having different
QCL-TypeD properties, and the search spaces are not monitored by the UE,
> the CORESETS that UE does not monitor are transparent to the UE, and treated
as blank REs in the corresponding slots; or
> at least, the CORESETs that the UE does not monitor may not be used for

beam-indication or QCl-indication purposes.

[0056] In some of the present implementations, the UE may maintain and store the RRC
configuration of the non-monitored CORESET(s). This RRC configuration may be updated via
MAC-CE(s) and/or DCIL

[0057] In some other implementations, the UE may release the RRC configuration for the
non-monitored CORESET(s). The released RRC configuration may not be updated or stored by
the UE.

[0058] Case 1.4

[0059] Currently, there is no clear wording on a non-monitored CORESET whether its QCL
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assumption should be maintained, be invalidated, or be overridden by the overlapped monitored
CORESET. Example solutions for this issue are described below as different cases.

[0060] Case 1.4.1

[0061] In Case 1.4.1, the UE may store and maintain the QCL assumption of the non-
monitored CORESET. An example of the UE’s operation is described below:

> For a UE that monitors multiple search spaces associated with different CORESETSs,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and one or more search spaces are not monitored by the UE,
> the UE may store and maintain the QCL assumption for the non-monitored

CORESET(s).

[0062] In some of the present implementations, the QCL. assumption of the non-monitored

CORESET may be updated via a MAC-CE and/or the DCIL.

[0063] In some of the present implementations, the QCL. assumption of the non-monitored
CORESET may be used if the UE supports multiple RX beams.
[0064] In some of the present implementations, the QCL assumption of the non-monitored

CORESET may be used for the non-overlapped symbols of this CORESET in the time domain.
[0065] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may be used as a beam indication, a QCL indication, or being part of a QCL chain.
[0066] Case 1.4.2

[0067] In Case 1.4.2, the UE may release or suspend the QCL assumption of the non-
monitored CORESET. An example of the UE’s operation is described below:

> For a UE that monitors multiple search spaces associated with different CORESETs,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and one or more search space(s) are not monitored by the UE,
> the UE may release the QCL assumption for the non-monitored

CORESET(s) and for the non-overlapped CORESET(s) related to this search
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space, or

> the UE may suspend the QCL assumption for the slots in which the
CORESETS are overlapped and non-monitored by the UE, but keep the QCL
assumption for the non-overlapped CORESETS in the same search space, or

> the UE may release or suspend the QCL assumption for the overlapped
parts of the non-monitored CORESET(s), but keep using the configured QCL
assumptions for the non-overlapped parts of the CORESETS (e.g., within one or

two OFDM symbols).

[0068] Option #3
[0069] In this option, the UE may override the QCL assumption of the non-monitored
CORESET by another QCL assumption. An example of the UE’s operation is described below:

> For a UE that monitors multiple search spaces associated with different CORESETS,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and one or more search spaces are not monitored by the UE,
> the UE may override the QCL assumption for the non-monitored

CORESET(s) by the monitored CORESET.

[0070] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may only be overridden in the overlapped symbols of the non-monitored CORESET.
[0071] In some other implementations, the QCL assumption of the non-monitored
CORESET(s) may be overridden in the whole-time interval of the non-monitored CORESET.
[0072]
SELECTION

[0073) In some implementations, an RLM RS selection process for a UE is described as

follows:

> the UE is not required to use an aperiodic or semi-persistent RS for radio link

monitoring, and
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> the UE selects Nrim RS(s) provided for the active TCI states for a PDCCH reception
in the CORESET(s) associated with the search space(s) with the shortest monitoring periodicity,
and

> if multiple CORESETs are associated with the search space(s) with the same
periodicity, the UE may select the CORESET(s) with the highest CORESET ID.

[0074] Fig. 2 is a schematic diagram illustrating multiple CORESETs confi gured for a UE, in
accordance with example implementations of the present disclosure. As shown in Fig. 2, the UE
is configured with CORESET#1 202, CORESET#2 204, and CORESET#3 206, where
CORESET#1 202 overlaps CORESET#2 204 in at least one symbol in the time domain.

[0075] Assuming that CORESET#1 202 has a higher CORESET ID than the overlapped
CORESET#2 204, the above-described RLM RS selection process may be ambiguous in a case
that CORESET#2 204 is not monitored by the UE.

[0076] In view of this issue, some of the present implementations provide methods to improve
the UE’s behavior for the RLM RS selection process.

[0077] Case 2.1

[0078] In this case, the UE may select the CORESET(s) with the lowest CORESET ID to
monitor when there are multiple CORESETs configured to the UE. An example RLM RS selection

process is described below:

> the UE is not required to use an aperiodic or semi-persistent RS for radio link
monitoring, and

> the UE selects Nrv RS provided for the active TCI states for a PDCCH reception in
the CORESET(s) associated with the search space(s) with the shortest monitoring periodicity,
and

> if multiple CORESETs are associated with the search space(s) with the same
periodicity, the UE may select the CORESET(s) with the lowest CORESET ID containing an

active TCl-state to monitor.

[0079] Case 2.2

[0080] In this case, to avoid a case that there are no TCI states (or TCI states are not valid) for
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selection, the selected CORESET(s) may be monitored by the UE and be configured with TCI
state(s) during the RLM RS selection process.

[0681] NON-MONITORED CORESET FOR A DEFAULT APERIODIC CSI-RS
BEAM

[0082] In some implementations, if there is no PDSCH transmitted in the same symbols as
the aperiodic CSI-RS, the default QCL assumption of the aperiodic CSI-RS may be derived from
the CORESET with the lowest CORESET ID. An example process applied by a UE for

determining a default QCL assumption is described below:

> after the UE successfully decodes the DCI scheduling a PDSCH, if there is only
PDSCH(s) transmitted in the same symbols as the CSI-RS, the default QCL assumption of the
aperiodic CSI-RS may follow the QCL assumption of the PDSCH (assuming that the scheduling
offset between the reception of DCI and the PDSCH is larger than, or equal to, a threshold), and

> if there is no PDSCH transmitted in the same symbols as the CSI-RS, the default QCL
assumption of the aperiodic CSI-RS may be derived from the CORESET with the lowest
CORESET 1D.

[0083] As described above, the CORESET with the lowest CORESET 1D may be a non-
monitored CORESET. If the non-monitored CORESET is used for a beam indication, an
unfavourable beam switching may happen, as shown in Fig. 3.

[0084] Fig. 3 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with example implementations of the present disclosure. As show in Fig. 3, the UE is
configured with two CORESETs, CORESET#1 302 and CORESET#2 304, overlapping in at least
one symbol in the time domain. In addition, the UE may receive DCI from CORESET#2 304 to
transmit the aperiodic CSI-RS in resource 306.

[0085] Assuming that CORESET#1 302 has the lowest CORESET ID and is not monitored
by the UE, based on the above-described process, CORESET#1 302 may be used for the beam
indication (or QCL assumption) for receiving resource 306 carrying the aperiodic CSI-RS when
the scheduling offset 31 between the reception of the DCI in CORESET#2 304 and the resource
306 is less than a threshold (e.g., Threshold-Sched-Offset), but this may result in an unfavourable

beam switching.
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[0086] In view of this issue, in some of the present implementations, the CORESET with the
lowest CORESET ID may be expected to be monitored by the UE and contain at Jeast one activated
TCI state.

[0087] Fig. 4 is a schematic diagram illustrating multiple CORESET' configured for a UE, in
accordance with example implementations of the present disclosure. As shown in Fig. 4, the UE
is configured with CORESET#1 402, CORESET#2 404 and CORESET#3 406. CORESET#1 402
may overlap CORESET#2 404 in at least one symbol in the time domain, and CORESET#2 404
may further overlap CORESET#3 406 in at least one symbol in the time domain.

[0088] In this example implementation, the UE may monitor CORESET#1 402 only, or
monitor both of CORESET#1 402 and CORESET#3 406 simultaneously. If the UE monitors
CORESET#1 402 and CORESET#3 406, then CORESET#2 404 may be the only non-monitored
CORESET, and its QCL assumption for the beam indication may follow the processes described
in the present disclosure. By contrast, if the UE only monitors CORESET#1 402, then both
CORESET#2 404 and CORESET#3 406 may become overlapped non-monitored CORESETSs, and
their QCL assumptions for the beam indication may either remain the same spatial QCLSs, or be
overridden by the non-monitored CORESET with the lowest CORESET ID.

[0089] DEPRIORITIZED PDSCH

[0090] In some implementations, the reception of a PDSCH may be deprioritized when the
PDSCH overlaps one or more CORESETS in the time domain. This PDSCH may be referred to as

a deprioritized PDSCH, which means that the level of priority for receiving this PDSCH may be
reduced.

[0091] Fig. 5 is a schematic diagram illustrating a PDSCH overlapping a CORESET in the
time domain, in accordance with example implementations of the present disclosure. As shown in
Fig. 5, the UE may receive DCI in CORESET#1 502 to schedule PDSCH 504 that overlaps
CORESET#2 508 in the time domain. In this example implementation, PDSCH 504 may contain
resource 506 carrying an aperiodic CSI-RS that does not overlap CORESET#2 508 in the time
domain. The location of resource 506 may be scheduled or determined by the DCI obtained from
CORESET#1 502. The scheduling offset 51 may be a time interval between the end of the last
symbol of the PDCCH carrying the DCI (in CORESET#1 502) and the beginning of the first
symbol of PDSCH 504. In this example implementation, the scheduling offset 51 may be less than
a threshold (e.g., Threshold-Sched-Offset).
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[0092] In some of the present implementations, all CORESETs configured to the UE (e.g.,
CORESET#1 502 and CORESET#2 508) and the resource carrying the aperiodic CSI-RS (e.g.,
resource 506 in Fig. 5) may be provided in a time slot in an active BWP of a serving cell.

[0093] In some implementations of the present implementation, CORESET#2 508 may be a
non-monitored CORESET associated with a non-monitored search space configured to the UE.
[0094] Techniques for determining the QCL assumption for PDSCH 504 or resource 506
carrying the aperiodic CSI-RS are described below.

[0095] Case 3.1

[0096] In this case, the QCL assumption of PDSCH 504 may follow the QCL assumption of
CORESET#2 508 that overlaps PDSCH 504 in at least one symbol in the time domain. For
example, the UE may assume that the DM-RS ports of PDSCH 504 are quasi co-located with the
RS(s) indicated in the TCI state with respect to the QCL assumption(s) used for the PDCCH QCL
indication (e.g., corresponding to CORESET#2 508) with the lowest CORESET 1D in the latest
slot in which one or more CORESETs within the active BWP of the serving cell are configured
for the UE.

[00971 This case may also be applied to the intra-band CA case (in which the PDSCH and the
CORESET are in different CCs).

[0098] Case 3.2

[0099] In this case, after a successful decoding of the DCI scheduling PDSCH 504, if only
PDSCH 504 is transmitted in the same symbols as resource 506 having the aperiodic CSI-RS, the
default QCL assumption for the aperiodic CSI-RS resource 506 may follow the QCL assurmption
of PDSCH 504, even if the reception of PDSCH 504 is deprioritized because of being overlapped
with CORESET#2 508 in at least one OFDM symbol in the time domain.

[00100] In some of such implementations, if there are multiple QCL assumptions for a single
PDSCH in the time domain over at least one OFDM symbol, the aperiodic CSIRS may follow the
same QCL assumption(s) as the aligned PDSCH symbols.

[00101] Case 3.3

[00102]  Currently, there is no clear wording on a deprioritized PDSCH whether its QCL
assumption should be maintained, invalidated, or overridden by the overlapped CORESET.
Example solutions for this issue are described below.

[00103] Case 3.3.1
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[00104]  In Case 3.3.1, the UE may store and maintain the QCL assumption of the deprioritized
PDSCH (e.g., PDSCH 504), if the QCL assumption (e.g., QCL-TypeD parameters) of the DMRSs
of this PDSCH is different from the DMRSs of the PDCCH (e.g., in CORESET#2 508 shown in
Fig. 5) overlapping the PDSCH in at least one symbol in the time domain. The UE may be expected
to prioritize the reception of the PDCCH associated with that CORESET (e.g., CORESET#2 508).
In some of the present implementations, the QCL assumption of the deprioritized PDSCH may
still be used for this PDSCH if the UE supports multiple RX beams. In some other implementations,
the QCL assumption of the deprioritized PDSCH may be used for the non-overlapped portion with
CORESET#2 508. In some other implementations, the QCL assumption may be used for beam
indication purposes or for building a QCL. chain.

[00105] Case 3.3.2

[00106] In Case 3.3.2, the UE may release, or partially release, the QCL assumption of the
deprioritized PDSCH (e.g., PDSCH 504), if the QCL assumption (e.g., QCL-TypeD parameters)
of the DMRSs of this PDSCH is different from the DMRSs of the PDCCH (e.g., in CORESET#2
508) overlapping the PDSCH in at least one symbol in the time domain. The UE may be expected
to prioritize the reception of the PDCCH associated with that CORESET (e.g., CORESET#2 508).
For example, the UE may release the QCL assumption of PDSCH 504 only for the overlapped
portion with CORESET#2 508 in the time domain, while maintaining this QCL assumption for
the non-overlapped portion.

[00107] Case3.3.3

[00108] In Case 3.3.3, the UE may override the QCL assumption of the deprioritized PDSCH
(e.g., PDSCH 504) by an overlapped monitored CORESET (e.g., CORESET#1 502), if the QCL
assumption (e.g., QCL-TypeD parameters) of the DMRSs of this PDSCH is different from the
DMRSs of the PDCCH (e.g., in CORESET#2 508) overlapping the PDSCH in at least one symbol
in the time domain. The UE may be expected to prioritize the reception of the PDCCH associated
with that CORESET.

[00109] In some of the present implementations, if two or more CORESETs are chosen, the
UE may select the CORESET with the lowest CORESET ID to override the QCL assumption of
the deprioritized PDSCH. In some of the present implementations, the UE may overwrite the QCL
assumption of the deprioritized PDSCH only for the overlapped portion with the CORESET(s) in

the time domain while maintaining this QCL assumption for the non-overlapped portion.
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[00110] DEPRIORITIZED PDSCH FOR OVERLAPPED APERIODIC CSI-RS AND
CORESET
[00111] Fig. 6 is a schematic diagram illustrating that an aperiodic CSI-RS, a PDSCH, and a

CORESET are overlapped in the time domain, in accordance with example implementations of
the present disclosure. As shown in Fig. 6, the UE may receive DCI in CORESET#1 602 to
schedule PDSCH 604 that overlaps CORESET#2 608 in the time domain. Similar to Fig. 3,
PDSCH 604 may also contain resource 606 carrying an aperiodic CSI-RS, but resource 606
overlaps CORESET#2 608 in the time domain. In addition, the scheduling offset 61 may be a time
interval between the end of last symbol of the PDCCH carrying the DCI (in CORESET#1 602)
and the beginning of the first symbol of PDSCH 604. In this example implementation, the
scheduling offset 61 may be less than a threshold (e.g., Threshold-Sched-Offset).

[00112] In some of the present implementations, the UE may apply the QCL assumption of the
monitored and prioritized CORESET (e.g., CORESET#2 608) as a default beam for the reception
of the aperiodic CSI-RS resource (e.g., resource 606). In some implementations, both the
overlapped and non-overlapped portions of the symbols of the aperiodic CSI-RS in resource 606
may use the same QCL assumption. In some other implementations, only the overlapped portions
of the aperiodic CSI-RS in resource 606 may use the same QCL assumption as the overlapped
CORESET#2 608, and the non-overlapped portions of the aperiodic CSI-RS in resource 606 may
keep using the original QCL configuration.

[00113] DEPRIORITIZED PDSCH FOR NON-MONITORED CORESET(s)

[00114]  Asdescribed above, if the QCL assumption (e.g., QCL-TypeD) of the PDSCH DMRSs
is different from that of the PDCCH DMRSs with which they overlap in at least one symbol in the
time domain, the UE may be expected to prioritize the reception of the PDCCH associated with
that CORESET over the PDSCH.

[00115] However, if that CORESET is not monitored by the UE (e.g., due to accidentally
overlapping with other CORESETS), the UE’s behavior may be unclear because the UE may not
know whether to prioritize the QCL assumption for the non-monitored CORESET, as illustrated
in Fig. 7.

[00116]  Fig. 7is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with example implementations of the present disclosure. In the example

implementation, the UE may receive DCI from CORESET#1 702 to schedule PDSCH 704 that
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overlaps CORESET#2 706 in the time domain, where CORESET#2 706 and CORESEST#3 708
are overlapped in at least one symbol in the time domain with different QCL assumptions. In
addition, CORESET#3 is monitored by the UE, and while CORESET#2 is not monitored. As
described above, it may be unclear whether the reception of PDSCH 704 should change its QCL
assumption for the non-monitored and overlapped CORESET#2 706.

[00117]  In view of this issue, techniques for determining the QCL assumption for the PDSCH
that overlaps CORESET(s) are described below.

[00118] Case4.l

[00119] In this case, the PDSCH may have the same QCL assumption as the overlapped non-
monitored CORESET. For example, in Fig. 7, the QCL assumption of PDSCH 704 may follow
the QCL assumption of the overlapped non-monitored CORESET#2 706, if the scheduling offset
71 between the reception of the DCI and the corresponding PDSCH 704 is less than a threshold
(e.g., Threshold-Sched-Offset). This case may also apply to the intra-band CA case (e.g., the
PDSCH and the overlapped CORESET are in different CCs).

[00120] Cased.2

[00121]  Fig. 8 is a schematic diagram illustrating multiple CORESETs configured for a UE, in
accordance with example implementations of the present disclosure. In the example
implementation, the UE may receive DCI from CORESET#1 802 to schedule PDSCH 804 that
overlaps CORESET#2 806 in the time domain. In addition, CORESET#2 806 is monitored by the
UE.

[00122] In this case, if the scheduling offset 81 between the reception of the DCI and the
corresponding PDSCH 804 is less than a threshold (e.g., Threshold-Sched-Offset), and the QCL
assumption of the DMRSs of PDSCH 804 is different from the overlapped monitored PDCCH (in
CORESET#2 806), the UE may be expected to prioritize the reception of monitored PDCCH
associated with that CORESET (e.g., CORESET#2 806). This case may also apply to the intra-
band CA case (e.g., the PDSCH and the CORESET are in different CCs).

[00123] Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless
communication system, in accordance with an example implementation of the present disclosure.
In action 902, a UE may monitor at least one of multiple CORESETs configured for the UE within
an active BWP of a serving cell in a time slot. In action 904, the UE may apply a QCL assumption
of a CORESET to receive an aperiodic CSI-RS. The CORESET may be associated with a
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monitored search space configured with the lowest CORESET ID among the monitored
CORESET(s).

[00124] In some of the present implementations, the UE may monitor at least one of multiple
CORESETs configured for the UE within an active BWP of a serving cell in a time slot. In addition,
the UE may receive DCI scheduling a PDSCH from a PDCCH and apply a QCL assumption for
reception of the PDCCH to receive the PDSCH, when a scheduling offset between an end of a last
symbol of the PDCCH carrying the DCI and a beginning of a first symbol of the PDSCH is less
than a threshold. The above-described PDCCH may be transmitted in one of a set of one or more
monitored CORESETs, where this monitored CORESET (in which the PDCCH is transmitted)
may be associated with a monitored search space configured with a lowest CORESET ID among
the monitored CORESET(s).

(001251 Fig. 10 is a block diagram illustrating a node for wireless communication, in
accordance with various aspects of the present disclosure. As shown in Fig. 10, a node 1000 may
include a transceiver 1020, a processor 1028, a memory 1034, one or more presentation
components 1038, and at least one antenna 1036. The node 1000 may also include an RF spectrum
band module, a BS communications module, a network communications module, and a system
communications management module, Input/Output (I/0) ports, /O components, and power
supply (not explicitly shown in Fig. 10). Each of these components may be in communication with
each other, directly or indirectly, over one or more buses 1040. In one implementation, the node
1000 may be a UE or a BS that performs various functions described herein, for example, with
reference to Figs. 1 through 9.

[00126] The transceiver 1020 having a transmitter 1022 (e.g., transmitting/transmission
circuitry) and a receiver 1024 (e.g., receivingfreception circuitry) may be configured to transmit
and/or receive time and/or frequency resource partitioning information. In some implementations,
the transceiver 1020 may be configured to transmit in different types of subframes and slots
including, but not limited to, usable, non-usable and flexibly usable subframes and slot formats.
The transceiver 1020 may be configured to receive data and control channels.

[00127]  The node 1000 may include a variety of computer-readable media. Computer-readable
media may be any available media that may be accessed by the node 1000 and include both volatile
and non-volatile media, removable and non-removable media. By way of example, and not

limitation, computer-readable media may comprise computer storage media and communication
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media. Computer storage media includes both volatile and non-volatile, removable and non-
removable media implemented in any method or technology for storage of information such as
computer-readable instructions, data structures, program modules or data.

[00128] Computer storage media includes RAM, ROM, EEPROM, flash memory or other
memory technology, CD-ROM, Digital Versatile Disks (DVD) or other optical disk storage,
magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage devices.
Computer storage media does not comprise a propagated data signal. Communication media
typically embodies computer-readable instructions, data structures, program modules or other data
in a modulated data signal such as a carrier wave or other transport mechanism and includes any
information delivery media. The term “modulated data signal” means a signal that has one or more
of its characteristics set or changed in such a manner as to encode information in the signal. By
way of example, and not limitation, communication media includes wired media such as a wired
network or direct-wired connection, and wireless media such as acoustic, RF, infrared and other
wireless media. Combinations of any of the above should also be included within the scope of
computer-readable media.

[00129] The memory 1034 may include computer-storage media in the form of volatile and/or
non-volatile memory. The memory 1034 may be removable, non-removable, or a combination
thereof. Example memory includes solid-state memory, hard drives, optical-disc drives, and etc.
As illustrated in Fig. 10, The memory 1034 may store computer-readable, computer-executable
instructions 1032 (e.g., software codes) that are configured to, when executed, cause the processor
1028 to perform various functions described herein, for example, with reference to Figs. 1 through
9. Alternatively, the instructions 1032 may not be directly executable by the processor 1028 but
be configured to cause the node 1000 (e.g., when compiled and executed) to perform various
functions described herein.

[00130] The processor 1028 (e.g., having processing circuitry) may include an intelligent
hardware device, e.g., a Central Processing Unit (CPU), a microcontroller, an ASIC, and ete. The
processor 1028 may include memory. The processor 1028 may process the data 1030 and the
instructions 1032 received from the memory 1034, and information through the transceiver 1020,
the base band communications module, and/or the network communications module. The
processor 1028 may also process information to be sent to the transceiver 1020 for transmission

through the antenna 1036, to the network communications module for transmission to a core
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network.

[00131] One or more presentation components 1038 presents data indications to a person or
other device. Examples of presentation components 1038 may include a display device, speaker,
printing component, vibrating component, etc.

[00132]  From the above description, it is manifested that various techniques may be used for
implementing the concepts described in the present application without departing from the scope
of those concepts. Moreover, while the concepts have been described with specific reference to
certain implementations, a person of ordinary skill in the art may recognize that changes may be
made in form and detail without departing from the scope of those concepts. As such, the described
implementations are to be considered in all respects as illustrative and not restrictive. It should
also be understood that the present application is not limited to the particular implementations
described above, but many rearrangements, modifications, and substitutions are possible without

departing from the scope of the present disclosure.
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We Claim:

1. A user equipment (UE) comprising:

one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory computer-readable media,
and configured to execute the computer-executable instructions to:

monitor at least one of a plurality of Control Resource Sets (CORESETs) configured for
the UE within an active BWP of a serving cell in a time slot; and

apply a first Quasi Co-Location (QCL) assumption of a first CORESET of a set of one or
more monitored CORESETS to receive an aperiodic Channel Status Information-Reference Signal
(CSI-RS);

wherein the first CORESET is associated with a monitored search space configured with a

lowest CORESET Identity (ID) among the set of one or more monitored CORESETs.

2. The UE of claim 1, wherein the at least one processor is further configured to execute
the computer-executable instructions to:

obtain, from the first CORESET, Downlink Control Information (DCI) scheduling the
aperiodic CSI-RS, wherein a scheduling offset between an end of a last symbol of a Physical
Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first symbol of a
resource carrying the aperiodic CSI-RS is less than a threshold.

3. The UE of claim 1, wherein the first CORESET overlaps a second CORESET of the
plurality of CORESETS in at least one symbol in a time domain, the second CORESET is a non-
monitored CORESET in the plurality of CORESETSs, and the non-monitored CORESET is

associated with a non-monitored search space configured to the UE.
4. The UE of claim 3, wherein the monitored search space associated with the first

CORESET is configured with a first search space ID, the non-monitored search space associated

with the second CORESET is configured with a second search space ID, and the first search space
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ID is lower than the second search space 1D.

5. The UE of claim 3, wherein the second CORESET is configured on one of:
a deactivated Bandwidth Part (BWP), and
a deactivated Secondary Cell (SCell).

6. The UE of claim 3, wherein the second CORESET further overlaps a third CORESET

of the set of one or more monitored CORESETs in at least one symbol in the time domain.

7. The UE of claim 1, wherein the plurality of CORESETs and a resource carrying the
aperiodic CSI-RS are provided in the time slot and the active BWP of the serving cell.

8. The UE of claim 1, wherein the at least one processor is further configured to execute
the computer-executable instructions to:

obtain DCI scheduling a Physical Downlink Shared Channel (PDSCH) from the first
CORESET; and

apply a second QCL assumption of a second CORESET to receive the PDSCH when a
scheduling offset between an end of a last symbol of a PDCCH carrying the DCI and a beginning
of a first symbol of the PDSCH is less than a threshold;

wherein the second CORESET overlaps the PDSCH in at least one symbol in a time

domain.

9. The UE of claim 8, wherein the second CORESET is a non-monitored CORESET in the
plurality of CORESETs, and the non-monitored CORESET is associated with a non-monitored
search space configured to the UE.

10. A wser equipment {UE) comprising:

one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory computer-readable media,

and configured to execute the computer-executable instructions to:
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monitor at least one of a plurality of Control Resource Sets (CORESETS) configured for
the UE within an active Bandwidth Part (BWP) of a serving cell in a time slot;

receive Downlink Control Information (DCI) scheduling a Physical Downlink Shared
Channel (PDSCH) from a Physical Downlink Control Channel (PDCCH); and

apply a Quasi Co-Location (QCL) assumption for reception of the PDCCH to receive the
PDSCH, when a scheduling offset between an end of a last symbol of the PDCCH carrying the
DCI and a beginning of a first symbol of the PDSCH is less than a threshold;

wherein the PDCCH is transmitted in one of a set of one or more monitored CORESETS,
and the one of the set of one or more monitored CORESETS is associated with a monitored search
space configured with a lowest CORESET Identity (ID) among the set of one or more monitored
CORESETs.

11. A method of wireless communications, the method comprising:

monitoring, by a user equipment (UE), at least one of a plurality of Control Resource Sets
(CORESETS) configured for the UE within an active BWP of a serving cell in a time slot; and

applying, by the UE, a first Quasi Co-Location (QCL) assumption of a first CORESET of
a set of one or more monitored CORESETS to receive an aperiodic Channel Status Information-
Reference Signal (CSI-RS);

wherein the first CORESET is associated with a monitored search space configured with a

lowest CORESET Identity (ID) among a set of one or more monitored CORESETs.

12. The method of claim 11, further comprising:

obtaining, by the UE, Downlink Control Information (DCI) scheduling the aperiodic CS1-
RS from the first CORESET, wherein a scheduling offset between an end of a last symbol of a
Physical Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first symbol

of a resource carrying the aperiodic CSI-RS is less than a threshold.

13. The method of claim 11, wherein the first CORESET overlaps a second CORESET of
the plurality of CORESETS in at least one symbol in a time domain, the second CORESET is a
non-monitored CORESET in the plurality of CORESETS, and the non-monitored CORESET is

associated with a non-monitored search space configured to the UE.
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14. The method of claim 13, wherein the monitored search space associated with the first
CORESET is configured with a first search space 1D, the non-monitored search space associated
with the second CORESET is configured with a second search space ID, and the first search space

ID is lower than the second search space ID.

15. The method of claim 13, wherein the second CORESET is configured on one of:
a deactivated Bandwidth Part (BWP); and
a deactivated Secondary Cell (SCell).

16. The method of claim 13, wherein the second CORESET further overlaps a third
CORESET of the set of one or more monitored CORESETS in at least one symbol in the time

domain.

17. The method of claim 11, wherein the plurality of CORESETSs and a resource carrying
the aperiodic CSI-RS are provided in the time slot and the active BWP of the serving cell.

18. The method of claim 11, further comprising:

obtaining, by the UE, DCI scheduling a Physical Downlink Shared Channel (PDSCH) from
the first CORESET; and

applying, by the UE, a second QCL assumption of a second CORESET to receive the
PDSCH when a scheduling offset between an end of a last symbol of a PDCCH carrying the DCI
and a beginning of a first symbol of the PDSCH is less than a threshold;

wherein the second CORESET overlaps the PDSCH in at least one symbol in a time

domain.

19. The method of claim 18, wherein the second CORESET is a non-monitored CORESET
in the plurality of CORESETS, and the non-monitored CORESET is associated with a non-

monitored search space configured to the UE.

Dated this 28 day of April 2021
~Digitally signed~
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ABSTRACT

METHODS AND APPARATUSES OF DETERMINING QUASI CO-
LOCATION (QCL) ASSUMPTIONS FOR BEAM OPERATIONS

A method of wireless communications is provided. The method includes monitoring, by
a user equipment (UE), at least one of a plurality of Control Resource Sets (CORESETS)
configured for the UE within an active BWP of a serving cell in a time slot, and applying, by the
UE, a first Quasi Co-Location (QCL) assumption of a first CORESET of a set of one or more
monitored CORESETs to receive an aperiodic Channel Status Information-Reference Signal (CSI-
RS). The first CORESET is associated with a monitored search space configured with a lowest
CORESET Identity (ID) among the monitored CORESET(s).

[FIGURE 9]

29
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Name:

To
The Controller of Patents
The Patent office, Chennai
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D)

DE PENNING & DE PENNING

PATENTS - TRADEMARKS - DESIGONS - COPYRIGHT
SINDE 1856

Our Reference : 1239-2021/AP/amp Date 28 April 2021
The Controller of Patents No. MAS-2021/

The Patent Office

Chennai

Dear Sirs,

Entry into national phase in INDIA

International Application No. : PCT/CN2019/112403

International filing date : 22 October 2019

Date of Entry : 28 April 2021

Applicant : FG INNOVATION COMPANY LIMITED

We submit herewith a request for entry into the national phase in India along with a
request for  examination of the International  Patent Application
No.PCT/CN2019/112403 for the grant of a Patent.

To this end, we submit herewith the following documents:
Duly Executed Form-1

Complete Specification

Drawings 6 sheets

Form 3

Form 5

Form 18

Copy of GPA with Stamp Paper

Copy of Form PCT/IB/304

Copy of Form PCT/IB/306

O RN WD

We also confirm that the official fees of Rs.26,400/- + Rs.20,000/- = Rs.46,400/- has
been paid via e-filing module.

We request you to issue the Application Filing Receipt as soon as possible.

Yours faithfully
De Penning & De Penning

~Digitally signed~

(Arindam Paul)
REG. No.: IN/PA-174

Enclosures: as above

THENNAI KOLKATA MUMBAI NEW DELHI
120 VELACHERY MAIN ROAD 1D @BOVERNMENT PLace EAST ALAKNANDA 28, BROUND FLOOR, SDUTAIRE PLAZA
GuiNnoy KOLKATA 700 Q69 16 NEPEAN BEA RPAD MG ROAD, GURGAON 122 002
CHENNAI 800 033, INDIA INDIA MUMBA! 4010 D3€, INDIA NATIONAL CAPiTAL REGION, INDIA
T +91 44 4221 3444 T +91 33 2248 3924 T +91 22 4220 S3A3 T +91 134 406 1859
1 +91 44 4221 3402 Fit +91 33 2248 6820 Fi +91 23 4230 8300 FiI +91 124 406 2313
PATENT@ DEPENNING. DOM WWW.DEPENNING, COM TRADEMARK@OEPENNING. EOM
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FORM 1
THE PATENTS ACT 1970 (39 of 1970) and
The Patents Rules, 2003 (FOR OFFICE USE ONLY)
APPLICATION FOR GRANT OF PATENT
(See section 7, 54 & 135 and sub-rule (1) of rule 20)
Application No. :
Filing Date :
Amount of Fee Paid :
CBR No. :
Signature :
1. APPLICANT'S REFERENCE / IDENTIFICATION NO. (AS ALLOTTED
BY OFFICE)
2. TYPE OF APPLICATION [Please tick(v) at the appropriate category]
Ordinary() Convention() PCT-NP (V)
Divisional () iztdei‘t‘ito‘l’f o |Divisional 0 /lz?itcﬁrtlito?qf ( |Divisional ) X‘:‘it;‘t‘ito‘;f 0
3A. APPLICANT(S
Name in Full Nationality gz;lil:itgc(;f Address of the Applicant
FG INNOVATION Flat 2623, 26/F Tuen Mun Central Square, 22
COMPANY China China Hoi Wing Road, Tuen Mun New Territories, Hong
LIMITED Kong, China

3B. CATEGORY OF APPLICANT [Please tick(') at the appropriate category]

Natural Person ( )

Other than Natural Person

Small Entity ( ) | Startup () | Others (v)
4. INVENTOR(S) [Please tick(v') at the appropriate category]
Are all the inventor(s) same as the applicant(s) name above? \((;s No (V')
If "No", furnish the details of the inventor(s)
Name in Full Nationality | Country of Residence Address of the Inventor
a FACA 6F, No. 185, Jingye 1st Road,
CHENG, Chienchun | Taiwanese China Zhongshan District, Taipei City, Taiwan
citizen 11492, China
a .
. . 12F.-7, No. 135, Ciyun Rd,, East Dist,,
TSAL Tsunghua | Taiwanese China Hsinchu City, Taiwan 30072, China
citizen
a FACA, 5F-1, No. 5, Hsin-An Rd., Hsinchu
CHENG, Yuhsin Taiwanese China Science-based Industrial Park, Hsinchu
citizen City, Taiwan 300, China
a y . .
LIN, Wanchen Taiwanese China No.. 130, Zhuang.] ing Rd., Hualien City,
citizen Taiwan 970, China

5. TITLE OF THE INVENTION

METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS
FOR BEAM OPERATIONS
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IN/PA No. IN/PA-174

6. AUTHORISED REGISTERED PATENT

Name Arindam Paul
AGENT
GENT(S) Mobile No. 8939824355
Name De Penning & De Penning
120 Velachery Main Road,

Postal Address Guindy, Chennai 600 032

7. ADDRESS FOR SERVICE OF APPLICANT IN Telephone No. | 9144 - 42213444

INDIA Mobile No. 8939824355
Fax No. 9144 - 42213402
Email ID patent@depenning.com

8. IN CASE OF APPLICATION CLAIMING PRIORITY OF APPLICATION FILED IN CONVENTION
COUNTRY, PARTICULARS OF CONVENTION APPLICATION

IPC (as
Country Application Filing Date Namfz of the Title of the classmefi in the
No. Applicant Invention convention
country)
METHOD AND
CHENG, Chienchun | AP PARATUS FOR
; TSAL Tsunghua; SPATIAL QCL
USA 62/754,165 | 01/11/2018 y ! . ! ASSUMPTIONS
CHENG, Yuhsin ;
LIN, Wanchen WITH
! OVERLAPPED
CORESETS

9. IN CASE OF PCT NATIONAL PHASE APPLICATION, PARTICULARS OF INTERNATIONAL
APPLICATION FILED UNDER PATENT CO-OPERATION TREATY (PCT)

International Application Number International Filing Date

PCT/CN2019/112403 22 October 2019

12. DECLARATIONS

(i) Declaration by the inventor(s)

(In case the applicant is an assignee: the inventor(s) may sign herein below or the applicant may
upload the assignment or enclose the assignment with this application for patent or send the
assignment by post/electronic transmission duly authenticated within the prescribed period).

}/We, the above named inventor(s) is/are the true & first inventor(s) for this invention and declare

that the applicant(s) herein is/are my/our assignee erlegal-representative.
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Name Signature Date

i 23-APRIL-2021
CHENG, Chienchun M‘/ A

TSAI, Tsunghua 7‘5‘6{5, ‘[S g _HM 23-April-2021

. J ’
CHENG, Yuhsin CH(’_’\Q) YU kn 23 /‘f";, Y
LIN, Wanchen M/M/M L?W 23-April-2021

(iii) Declaration by the applicant(s)

1/We, the applicant(s) hereby declare(s) that:-

M Lam/We are in possession of the above mentioned invention.

¥ The previsional / complete specification relating to the invention is filed with this application.

The Invention as disclosed in the specification uses the biological material from India and the
necessary permission from the competent authority shall be submitted by me / us before the grant of
patent to me/us

™ There is no lawful ground of objections to the grant of the Patent to me/us.

Lam / We are the true & first inventor(s).

M Lam / We are the assignee orlegalrepresentative of true & first inventor(s).

™ The application or each of the applications, particulars of which are given in Para 8 was the first
application in convention country/countries in respect of my/our invention(s).

M I/ We claim the priority from the above mentioned application(s) filed in convention
country/countries and state that no application for protection in respect of the invention had been
made in a convention country before that date by se/us or by any person from which I/we derive the
title.

™ My/Our application in India is based on International application under Patent Cooperation Treaty
(PCT) as mentioned in Paragraph-9.

The application is divided out of my/our application particulars of which is given in Paragraph-10
and pray that this application may be treated as deemed to have been filed on........ under sec.16 of the
Act.

X The said invention is an improvement in or modification of the invention particulars of which are
given in Paragraph - 11.

Sy,
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13. FOLLOWING ARE THE ATTACHMENTS WITH THE APPLICATION

a) Form 2
Item Details Fee Remarks
o Sequence Listing 0
Comp%ete./ provisional No. of pages 24 Pages
specification #
No. of Claim(s) No. of Claims 19 and No. of Pages 4
Abstract No. of Pages 1
No. of Drawing(s) No. of Drawings 10 and No. of Pages 6

# In case of a complete specification, if the applicant desires to adopt the drawings filed with his
provisional specification as the drawings or part of the drawings for the complete specification under
rule13(4), the no. of such pages filed with the provisional specification are required to be mentioned here.

(b) complete specification (in conformation with the international application)/ as-amended-before-the

International Preliminary Examination-Autherity-JPEA), as applicable (2 copies)

(@S listineinel o f

(d) Drawings (in conformation with the international application) / as-amended-before-the International
Preliminary-Examination-Autherity (1PEA}, as applicable (2 copies)

(g) statement and undertaking on Form 3
(h) Declaration of Inventorship on Form 5
(i) Request for Examination on Form 18
(j) Copy of GPA with Stamp Paper

(k) Copy of Form PCT/IB/304

(1) Copy of Form PCT/IB/306

Total Fee Rs.26,400/- + Rs.20,000/- = Rs.46,400/- is paid by e-filing module.

1/ We hereby declare that to the best of my/our knowledge, information and belief the fact and matters
stated herein are correct and }/we request that a patent may be granted to me/us for the said invention.

Dated this 28 day of April 2021

, o
AR
Signature : /Z:"wv wls ot

Name : Arindam Paul

Reg No. IN/PA-174

Of De Penning & De Penning
Agent for the Applicants

To,
The Controller of Patents
The Patent Office, at Chennai
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PATENT COOPERATION TREATY

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

(PCT Rule 92bis.1 and
Administrative Instructions, Section 422)

PCT/CN2019/112403

From the INTERNATIONAL BUREAU

Date of mailing (day/month/year)
15 April 2021 (15.04.2021)

To:

SHENZHEN SCIENBIZIP INTELLECTUAL
PROPERTY AGENCY CO., LTD.

9F, Rongqun Building,

No. 83 Longguan East Rd., Longhua New Dist.,
Shenzhen, Guangdong 518109

Chine

Applicant's or agent's file reference

Wwo041218

IMPORTANT NOTIFICATION

International application No.

PCT/CN2019/112403

International filing date (day/month/year)
22 October 2019 (22.10.2019)

1. The following indications appeared on record concerning:
DA the applicant [ the inventor

Name and Address

FG INNOVATION COMPANY LIMITED
CHIE-MING CHOU

Flat 2623, 26/F Tuen Mun Central Square,

22 Hoi Wing Road, Tuen Mun, New Territories,
Tuen Mun, Hong Kong

China

[] the agent ] the common representative
State of Nationality | State of Residence
CN CN
Telephone No.

Facsimile No.

E-mail address

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning:

the person the name
p

B the address

[] the nationality [] the residence

Name and Address

FG INNOVATION COMPANY LIMITED

Flat 2623, 26/F Tuen Mun Central Square,

22 Hoi Wing Road, Tuen Mun, New Territories,
Hong Kong

China

State of Nationality | State of Residence
CN CN

Telephone No.

Facsimile No.

E-mail address
[ Notifications by e-mail authorized

3. Further observations, if necessary:

4. A copy of this notification has been sent to:
the receiving Office
[] the International Searching Authority
[ the Authority(ies) specified for supplementary search

[ the International Preliminary Examining Authority
X the designated Offices concerned
[] the elected Offices concerned

O other:

The International Bureau of WIPO
34, chemin des Colombettes

Authorized officer

MSAN
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PATENT COOPERATION TREATY

ADVANCE E-MAIL

PCT

NOTIFICATION CONCERNING SUBMISSION,
OBTENTION OR TRANSMITTAL
OF PRIORITY DOCUMENT

(PCT Administrative Instructions, Section 411)

Date of mailing (day/monthvyear)
15 November 2019 (15.11.2019)

From the INTERNATIONAL BUREAU

PCT/CN2019/112403

To:

SHENZHEN SCIENBIZIP INTELLECTUAL
PROPERTY AGENCY CO., LTD.

9F, Rongqun Building,

No. 83 Longguan East Rd., Longhua New Dist.,
Shenzhen, Guangdong 518109

CHINE

Applicant's or agent's file reference

W041218

IMPORTANT NOTIFICATION

International application No.

PCT/CN2019/112403

International filing date (day/month/year)
22 October 2019 (22.10.2019)

International publication date (day/month/year)
Not yet published

Priority date (day/month/year)
01 November 2018 (01.11.2018)

Applicant

FG INNOVATION COMPANY LIMITED

The applicant is hereby notified of the date of receipt (or of obtaining by the International Bureau) of the priority document(s) relating
to all earlier application(s) whose priority is claimed. Unless otherwise indicated by the letters "NR", in the right-hand column or by an
asterisk appearing next to the date of receipt, the priority document concerned was submitted or transmitted to or obtained by the
International Bureau in compliance with Rule 17.1(a), (b) or (b-bis). This Form replaces any previously issued notification
concerning submission, transmittal or obtaining of priority documents.

Date of receipt
of priority document

10 November 2019 (10.11.2019)

Country or_regional Office
or PCT receiving Office

62/754,165 us

Priority date Priority application No.

01 November 2018 (01.11.2018)

The letters "NR" denote a priority document which, on the date of mailing of this Form, had not yet been received or obtained by the
International Bureau in compliance with Rule 17.1(a), (b) or (b-bis). Where the applicant has failed to either submit, request to prepare
and transmit, or to request the International Bureau to obtain the priority document within the applicable time limit under that Rule, the
attention of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim concerned
before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document within a time limit which
is reasonable under the circumstances.

An asterisk "™*" next to a date of receipt, denotes a priority document submitted or transmitted to or obtained by the International Bureau
but not in compliance with Rule 17.1(a), (b) or (b-bis) (the priority document was received after the time limit prescribed in Rule
17.1(a); the request to prepare and transmit the priority document was submitted to the receiving Office after the applicable time limit
under Rule 17.1(b) or the request to the International Bureau to obtain the priority document was made after the applicable time limit
under Rule 17.1(b-bis)). Even though the priority document was not furnished in compliance with Rule 17.1(a), (b) or (b-bis), the
International Bureau will nevertheless transmit a copy of the document to the designated Offices, for their consideration. In case such a
copy is not accepted by the designated Office as the priority document, Rule 17.1(c) provides that no designated Office may disregard
the priority claim concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority
document within a time limit which is reasonable under the circumstances.

The International Bureau of WIPO Authorized officer
34, chemin des Colombettes

1211 Geneva 20, Switzerland Xiaofan Tang
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FORM 1
THE PATENTS ACT 1970 (39 0of 1970) and
The Patents Rules, 2003 (FOR OFFICE USE ONLY)
APPLICATION FOR GRANT OF PATENT
(See section 7, 54 & 135 and sub-rule (1) of rule 20)
Application No. :
Filing Date :
Amount of Fee Paid :
CBR No.:
Signature :
1. APPLICANT'S REFERENCE / IDENTIFICATION NO. (AS ALLOTTED
BY OFFICE)
2. TYPE OF APPLICATION [Please tick(¥) at the appropriate category]
Ordinary() Convention() PCT-NP (V)
Divisional () zfit;‘tlito‘;f g |Dwisional( ;P\fitdei’tlito‘;fo Divisional () iﬁ%to%f 0
3A. APPLICANT(S
Name in Full Nationality gzz;zlt;r}:czf Address of the Applicant
FG INNOVATION Flat 2623, 26/F Tuen Mun Central Square, 22
COMPANY China China Hoi Wing Road, Tuen Mun New Territories, Hong
LIMITED Kong, China

3B. CATEGORY OF APPLICANT [Please tick(¥) at the appropriate category]

Natural Person { ) Other than Natural Person

Small Entity ( ) | Startup () | Others (V)
4. INVENTOR(S) [Please tick(v) at the appropriate category]
Are all the inventor(s) same as the applicant(s) name above? E{;S No (v')

If "No", furnish the details of the inventor(s)

Name in Full Nationality | Country of Residence Address of the Inventor

a FACA 6F, No. 185, Jingye 1st Road,

CHENG, Chienchun | Taiwanese China Zhongshan District, Taipei City, Taiwan
citizen 11492, China
a . .
. . 12F.-7, No. 135, Ciyun Rd,, East Dist,,
TSAL Tsunghua Tacli”;xﬁse China Hsinchu City, Taiwan 30072, China

a FACA, 5F-1, No. 5, Hsin-An Rd., Hsinchu

CHENG, Yuhsin Taiwanese China Science-based Industrial Park, Hsinchu
citizen City, Taiwan 300, China
a .. ) .
LIN, Wanchen Taiwanese China No. 130, Zhuangjing Rd., Hualien City,

Taiwan 970, China

citizen

5. TITLE OF THE INVENTION

METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS
FOR BEAM OPERATIONS
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6. AUTHORISED REGISTERED PATENT IN/PA No. IN( PA-174
AGENT(S) Namf: Arindam Paul
Mobile No. 8939824355
Name De Penning & De Penning
120 Velachery Main Road,
Postal Address
Guindy , Chennai 600 032
171;]311)ADRESS FOR SERVICE OF APPLICANT IN Telephone No. | 9144 - 42213444
Mobile No. 8939824355
Fax No. 9144 - 42213402
Email ID patent@depenning.com

8. IN CASE OF APPLICATION CLAIMING PRIORITY OF APPLICATION FILED IN CONVENTION
COUNTRY, PARTICULARS OF CONVENTION APPLICATION

IPC (as
Country Application Filing Date Nam_e of the Title of the classxfleq in the
No. Applicant Invention convention
country)
METHOD AND
CHENG, Chienchun | APPARATUS FOR
; TSAI Tsunghua ; SPATIAL QCL
USA 62/754,165 | 01/11/2018 y ! . ! ASSUMPTIONS
CHENG, Yuhsin ;
LIN, Wanchen WITH
' OVERLAPPED
CORESETS

9. IN CASE OF PCT NATIONAL PHASE APPLICATION, PARTICULARS OF INTERNATIONAL
APPLICATION FILED UNDER PATENT CO-OPERATION TREATY (PCT)

International Application Number

International Filing Date

22 October 2019

PCT/CN2019/112403
S CA DN E

12. DECLARATIONS

(i) Declaration by the inventor(s)

(In case the applicant is an assignee: the inventor(s) may sign herein below or the applicant may
upload the assignment or enclose the assignment with this application for patent or send the
assignment by post/electronic transmission duly authenticated within the prescribed period).
1/We, the above named inventor(s) is/are the true & first inventor(s) for this invention and declare

that the applicant(s) herein is/are my/our assignee orlegalrepresentative.
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Name Signature Date

i 23-APRIL-2021
CHENG, Chienchun % Uun

TSAI, Tsunghua ngl Tsun y 'Hua 23-April-2021

J e :
CHENG, Yuhsin Cl‘"tﬂo} YU Hi/\ 23, /t?,,,/')e)

-
LIN, Wanchen M/ﬂﬂ/ M [. 4 V4 23-April-2021

(iii) Declaration by the applicant(s)

1/We, the applicant(s) hereby declare(s) that:-

™ Fam/We are in possession of the above mentioned invention.

M The provisional / complete specification relating to the invention is filed with this application.

The Invention as disclosed in the specification uses the biological material from India and the
necessary permission from the competent authority shall be submitted by me / us before the grant of
patent to me/us

 There is no lawful ground of objections to the grant of the Patent to me/us.

}am / We are the true & first inventor(s).

M Lam / We are the assignee orlegalrepresentative of true & first inventor(s).

™ The application or each of the applications, particulars of which are given in Para 8 was the first
application in convention country/countries in respect of smy/our invention (s).

M ¥ / We claim the priority from the above mentioned application(s) filed in convention
country/countries and state that no application for protection in respect of the invention had been
made in a convention country before that date by me/us or by any person from which I/we derive the
title.

™ My/Our application in India is based on International application under Patent Cooperation Treaty
(PCT) as mentioned in Paragraph-9.

The application is divided out of my/our application particulars of which is given in Paragraph-10
and pray that this application may be treated as deemed to have been filed on........ under sec.16 of the
Act.

The said invention is an improvement in or modification of the invention particulars of which are

ey

given in Paragraph - 11.
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13. FOLLOWING ARE THE ATTACHMENTS WITH THE APPLICATION

a) Form 2

Item Details Fee Remarks
isional Sequence Listing 0

Com'pl.etel/ No. of pages 24 Pages

specification #

No. of Claim(s) No. of Claims 19 and No. of Pages 4

Abstract No. of Pages 1

No. of Drawing(s) No. of Drawings 10 and No. of Pages 6

# In case of a complete specification, if the applicant desires to adopt the drawings filed with his
provisional specification as the drawings or part of the drawings for the complete specification under
rule13(4), the no. of such pages filed with the provisional specification are required to be mentioned here.

(b) complete specification (in conformation with the international application)/ as-amended-before-the
i imi inati i ), as applicable (2 copies)

(s listina in el e f

(d) Drawings (in conformation with the international application)/ as-amended-before-the International

Preliminary Examination-Autherity (1PEA), as applicable (2 copies)

(g) statement and undertaking on Form 3
(h) Declaration of Inventorship on Form 5
(i) Request for Examination on Form 18
(j) Copy of GPA with Stamp Paper

(k) Copy of Form PCT/IB/304

(1) Copy of Form PCT/IB/306

Total Fee Rs.26,400/- + Rs.20,000/- = Rs.46,400/- is paid by e-filing module.

1/ We hereby declare that to the best of my/our knowledge, information and belief the fact and matters
stated herein are correct and }/we request that a patent may be granted to me/us for the said invention.

Dated this 28 day of April 2021

s
Signature : )’5‘"‘“’“" &f : "’“J

Name : Arindam Paul

Reg No.IN/PA-174

Of De Penning & De Penning
Agent for the Applicants

To,
The Controller of Patents
The Patent Office, at Chennai
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FORM 18 (FOR OFFICE USE ONLY)
THE PATENTS ACT, 1970
(39 OF 1970) RQ. No
&
The Patents Rules, 2003 Filing Date

REQUEST FOR EXAMINATION OF Amount of fees paid

APPLICATION FOR PATENT

CBR No.

[See section 11B and rule 20(4)(ii), 24B(1)(i)] Signature

1. Applicant FG INNOVATION COMPANY LIMITED of Flat 2623, 26/F Tuen Mun
Central Square, 22 Hoi Wing Road, Tuen Mun New Territories, Hong Kong,
China; Nationality: China
date of publication of the application under section 11A

2. Statement in case of request for examination made by the applicant(s)

I/We hereby request that my/our application for Patent No filed on 28 April
2021 for the invention titled “METHODS AND APPARATUSES OF DETERMINING
QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR BEAM OPERATIONS" shall be
examined under sections 12 and 13 of the Act.

3. STATEMENT IN CASE OF REQUEST FOR EXAMINATION MADE
BY ANY OTHER INTERESTED PERSON
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4. Address for service
De Penning & De Penning
120 Velachery Main Road
Guindy Chennai 600 032
Phone:9144 - 42213444
Fax:9144 - 42213402
E-mail:patent@depenning.com

Dated this 28 day of April 2021
FG INNOVATION COMPANY

LIMITED
By their Agent & Attorney

~Digitally signed~

(Arindam Paul)
REG. No.: IN/PA-174
of De Penning & De Penning
To
The Controller of Patents
The Patent Office, Chennai
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STATEMENT AND UNDERTAKING UNDER SECTION 8

FORM 3
THE PATENTS ACT, 1970
(39 0f 1970)
and
THE PATENTS RULES, 2003

(See section 8; rule 12)

1. Name of the
applicant(s).

I/We FG INNOVATION COMPANY LIMITED of Flat 2623,
26/F Tuen Mun Central Square, 22 Hoi Wing Road, Tuen Mun New
Territories, Hong Kong, China; Nationality: China

hereby declare:

2. Name, address
and nationality of the
joint applicant

(i} that L/ We ! lication ford
/sl oty . ; de lndia

OF

(ii) that I/We who have made this application No.............. dated 28

April 2021 alone/jeintly-with, made for the same/ substantially same

invention, application(s) for patent in the other countries, the

particulars of which are given below:-

Name of the | Date of o Status of Publication Date of Grant | Date
- Application No. the No. Publication | No. of
country application L
application grant
USA 01/11/2018 | 62/754,165 | EXPIRED
PCT/CN2019/ WO 2020 07/05
PCT 22/10/2019 112403 PUBLISHED 088295 A/1 2040 /
(iii) that the rights in the application(s) has/have been assigned
tous
3. Name and that I/We undertake that upto the date of grant of the patent by the
address of the Controller, I/We would keep him informed in writing the details
assignee regarding corresponding applications for patents filed outside India

within six months from the date of filing of such application.

Dated this 28 day of April 2021

4, To be signed by
the applicant or his
authorized
registered patent
agent

5. Name of the
natural person who
has signed.

~Digitally signed~

(Arindam Paul)

REG. No.: IN/PA-174

Of De Penning & De Penning
Agent for the Applicants

To

The Controller of Patents,
The Patent Office,

at Chennai

Note.- Strike out whichever is not applicable;
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% Eurbpaisches
Patanlamt. 3

Eyropean
Patent Qtfice
_.7: Office guropéen.

{dosbravets Es pacenet

Bibliographic data: JP2022506048 (A) — 2022-01-17

METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL)
ASSUMPTIONS FOR BEAM OPERATIONS

Inventor(s):  F<v, FTIVFav, VA, YT, Fy, ATV,
v, TvFV

Applicant(s):  IREAIFTEIRAS]

Classification: - international: H04W16/28; H04W72/04; HO4W72/12
- cooperative: H04L5/0007 (KR); H04L5/0023 (EP); H04L5/0032
(KR, US); H04L5/0044 (EP); H04L5/005 (EP, KR,
US); H04L5/0053 (EP, KR); H04L5/0098 (KR);
H04W72/042 (KR, US); H04W72/044 (KR, US);
H04W72/048 (KR, US); H04L5/0007 (EP);
HO04L.5/0098 (EP)

Application JP20210523200 20191022 Global Dossier

number:

Priority US201862754165P 20181101 ; WO2019CN112403 20191022
number(s):

Also CN113039740 (A). EP3874668 (A1). KR20210076989 (A).

published as: US11057896 (B2). US2020145982 (A1). more

Abstract not available for JP2022506048 (A)
Abstract of corresponding document: US2020145982 (A1)

Fragquensy
A method of wireless communications is 7406
provided. The method includes
monitoring, by a user equipment (UE), at CORESET#S
least one of a plurality of Control :
Resource Sets (CORESETSs) configured CORESET#2
for the UE within an active BWP of a r 4o
serving cell in a time slot, and applying, CORESETH1
by the UE, a first Quasi Co-Location
(QCL) assumption of a first CORESET of
a set of one or more monitored Time
CORESETs to receive an aperiodic Channel Status Information-Reference Signal (CSI-
RS). The first CORESET is associated with a monitored search space configured with
a lowest CORESET Identity (ID) among the monitored CORESET(s).

7 404

https://worldwide.espacenet.com/publicationDetails/biblio?l|=2&ND=6&adjacent=true&|ocaIe=en_EP&FT=D&date=202201 17&CC=JP&NR=20225060...
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Ho4Ww 72/12 (2009, 01) HO4W 72/12 130
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BHEBEABZSE  W02020/088295

(BN EBRARHE A F24E58 7H (2020.5.7)
(BDEREEIRES  62/754, 165

(32)E%H FR30ELILE1E (2018, 11.1)
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KE (US)

BRI RA R
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e A RALFIE B R R 2 2 9%
g2 61826 2 3%
Flat 2623, 26/F Tuen
Mun Central Square
, 22 Hoi Wing Road, T
uen Mun, New Territo
ries, The Hong Kong
Special Administrat
ive Region of the P
eople’ s Republic of
China
B EICHE<

(54) [FEHADLH] ©— LABWEDOOBEH IO — 2

(67) (EHy]
IMSUEEDHERRT 3, RFRE, 22— (U
E) wkoT, BEADY MBI Y-V Tl
725 4 TBWPHTUE®DZHITHEE X i G o
WYY —2¥wvhk (CORESET) oD HEE
—DREoA—F2TEE, UEN, —DUEOE=4
—XNAZCORESETOEAIZBIFTEHE1IDCORE
SEToO®E1o8Eplanysy—yay (QCL) BERM
BEaorinkoT, EEENF YV FNAT— A RF
#H—2REE (CSI-RS) 2ZETHTEL, 28
©, S1OCORESETR, €=&x—XN/~CORE
SET () 0>508NCORE SE T#HF
(ID) 2ZAVWTHERINEZ—INDY—FAR—
ZZEEA T b D,

v (QCL) e kEd 2 HEKUEE

Monitor at least one CORESET
configured for the UE within an active
BWP of a serving cell in a time slot

}

Apply @ QCL assumption of a CORESET
to receive an aperiodic CSi=RS, where
the CORESET is associated with a
monitored search space configured with
a lowest CORESET ID among all of the
monitored CORESET(s)

FIG. 9
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(RiEe gk D #IEH )

(FERIH 1]

W (UE : user equipment) T&#» > T,

AV oa— &%HT%fAﬁiﬁ*m%ﬂOthﬂ*ﬁ%&ﬂ/tn & HeAEL Y T BE
AR &

fisd—o Bl DIk K8 O v ¥ a— ZEAEY WHERIZEG I N8 e —D20
Tavwie, A,

piEdn L E—20 70w i,

ATy MBI —E VI VDT 754 TBWPHIZBEWT, BistUED~DIZ
B - E@8so%m) Y —2y » (CORESET : Control Resource Sets) DN
DPBELEHE—DREZA—L,

—DOPUEDE=Z—XIN~ZCORESE TOHESIZBTAE1IDOCORESETDHE 1D
gpansr—yay (QCL :Quasi Co—Location) A MHTEZ LIk oT, A
W T ¥ VRV AT— X Al —2ES (CS T —RS :Channel Status Information
—Reference Signal) %2Z(ET 5L DI, WgavyCa—AETTRGFEETITDILD
WZRERRG X 1,

FEE 1 OCORESETIE, —O P EDTE=R—XNZCORESETORIEESDD
LORE/NDCORESET#HUF (ID) 2HAVTHERINTE=ZL—INLY—F AR
— ZZEE T DN TS

UE,

[nﬁﬁlﬁz]

pigd L e —on 7oy Yk

MiE8E 1OCORESETH5G, Eunﬂéb}ﬂﬁﬂmc SI—-RS%ATVa—)LT547Y
v 7 EIfESE (D C 1 : Downlink Control Information) %ENfF9 4 &>iZ, Riala ¥
J“&%ﬁﬁ%ﬁ%%%k%ﬁ?éiotﬁﬁ*m

BEDC I 2% 3 2y ) v 7 HlfF ¥ 3 )V (PDCCH : Physical Downlin
k Control Channel) DEALDY VRN OKHG L MEIEHAKCS I —RS2#H%9 5 Y
V= ZDEHIOY Y RVOEEOBIZH B ATV a—) v I 7y MPFERETH S

FERIE 1 IZEROUE,

(FERH3)

BiE# 1 MCORE SE Tk, BERICHIIZDRLLE DDV VRMIENT, #l
SEMDCORESETOSbDHE2OCORESETEHEEL, uﬁ%Z@COREs
E T, HEEBOCORESETDSLODE=Z—INARVWCORESETTHY,
SHE—R—XNBNCORESETIZ, AiFtUEIHEINSGE=Z -3V — %x
AR— 2 EEMA T DTV, FERIE LICEEHOUE,

(GEskiEH 4]

HiZl% 1 ®OCORE S E TIZEEAHT b AREE= L — Iy —F AR—-2E, H 1
DY —F 2R_—A 1 D%EAVTHERI N, ATEHE 20 CORE S E TICHEMNT 50
HEZZ—XNBENY—FAR— L, F2 DY —FAR—Z T DEHANTHR I, §/
1 DY —F AR—A I DI, BIEHE20Y—F A=A I DL /M, FHRK3
IZRCEDO U E,

(FEskIE 5 )
U&%Z@CORESETM‘#77?4?%3MtﬂyF@%Q(BWP)\&@‘%
77?47%3%&%%V§U“%W(80e11)@5%@~ﬁﬁ8mf%&§%é‘
SSRIE 3 IZEE DO UE,

(FHRIH 6 ]

HE 2 DCORESE Tid, BIEllsHBIcB 508 e =20V VRMIENT
L =M EDE=X—XNEZCORESETORFESICSISEINDCORESETLE
WIZEAE T 5. FRE I ICHFHBOUE.
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(FERIH 7 )

WEAEMOCORE SE TROBEIEEAMKCS I —RSE2MAETH Y Y — AL, HIELR
ATy N ROREY — Y e VORE T 774 7BWPIZEWTHREI NG, FHRE
LIZE#DOUE,

(FERIE S ]

piEAd R L —o0 Ty ik,

HZE I OCORESETHS, YAy ) v oitgF vy 2V (PDSCH) 227
Ja—)L$BDCIT #HEL,

HEDC 1 2#5%3 5 PDCCHDEZDY VRIVOMKGLHFEIPD S CHOBRMAD >~
FLOREORIZH B ATV a— ) V7 A7y hABHERHO L X, E2ODCORES
ETOH20QCLAEER2HATSZ2Ick>T, M PDSCH%2RETH LT, |l
OV a—XEFARGE2ETT S LD ICHEITHERI N,

BE8 2 DCORE S E Tk, KMMHESICBITZ2DRLEE—DDY VARMIENT, Hi
SHPDSCHCEETS,

ORI L ICEE#BOUE,

(FERIEH9 )

MEE2MDCORESETIE, AEEHRAOCORESETDSHE=ZL—INEVWCOR
ESETTHY., BiElE—X—XNRNCORESETI, MEUEZHEINZE=X
—X NN —F AR— 2ZZEAHEA T S NTN S,

RIS ITEHIADOUE,

(fEkH1 0]

a—ps (UE) TH-T,

IV VY a— R BT B DEE X N — DB EOF R T Vo — A FAELY) T HE
AR

BEd—o Bl EDIE—K AR I v ¥ o — R FAEY AR ICEG I NP R —D0
Tavvye, A,

iR =20 Ty Vi,

BRI AT Y MIBE Y-V e DT 254 TNV RIEES (BWP) I28WT, #l
SUED7OIZBRINAEEORE) Y —A%y b (CORESET) ORDAR L
H—o%kE=X—L,

WELATY V) Y 2 EF v 3 (PDCCH) »b, WA VY VBT YRV
(PDSCH) #A7rVa—V$580 )y 7HfER (DC1) 2%(EFU.
BEDC I 2T 20 P D CCHDBEDY VRNV OKIHL AP D S CHOEBA)O
SYERNOBEOBICH B ATV a—) v A7y NABMEREOL X, MEPDCC
H%ZET32008Manr—>ay (QCL) MExlEds ik >T, WP
DSCH%2ETE LSz, Mifia vy a—dEFRGFEETTS LD ITHRIN,
MEPDCCHE, —2OUENDE=ZZ—XN/ZCORESETODHEAEIIBIFE—-2DCO
RESETIZBWTEEXN, —DUEDE=Z—XN/~CORESETORGEESRILS
I BEiE—DODCORESETI, —2MEDE=Z—XN/zCORE S E TOHRES
D> LOENDCORESETHMNF (I1D) 2HVTHEINTE=ZZ -3/ —F
A= ZAZBEA T DTV S,

UE,

(GEskiE 1 1]

fERRIE D HIETH > T,

T—WRE (UE) »%, ATy MIBIF3Y—Er e ln7 7574 7BWPRIZE
WT. BIEUE IR X W EBoRE) Y —Aty b (CORESET) OWNDARLS
Ll —DEELA—THILREE,

FEUED, —DOUEDE=X—XN~ZCORESETOHAILSITSELINDCORES
ETOM®E 1 ofEpanyr—yay (QCL) BE2#EATHZ Ik >T, FAHNT v
R A T ANES —BIEEE (CST—-RS) #ETATHRY. #8A
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HiEE 1OCORESETIH, —2UEDE=Z—XN~EZCORESETOHEEDI HOD

BANDCORE SETH#AF (ID) 2HOVTHRINTE=Z—INZY—F AR~
WEHATH T ST,

FHik,

(FERIH 1 2)

HEUERS, B 1OCORESETHS, HigtdAMWC ST —RS2A7Ya—)

FTHEAX VYV IHIEER (DCI) 28T TREFEICEA, AIFEDC I 2#6x3 5

WER A ) v 2 EEIF ¥ 3 (PDCCH) OBBEDY VRO L BiicIE RN
CSI—RSZHETZNY—ADEBADOY VRILVOBEDEIZHZ AT a—1) 7%
Ty M, BERETHS, FRE L IZHROAE, 10
(FERIEH 1 3)

BiE®E 1 OCORE SE TiE, BRI ITIADLELLLE—=D2DOYVRMIBWT, B

HEBMDCORESETODS>LDE2DCORESETEEBE L, RiE8E20DCORES
ETiX, FIEEHEOCORESETDYHLDE=ZR—XNBRWVWCORESETTHY., i

HE = B — XNENCORESETH., MEUEIZHBRINAZEZ XA —INRNY—F 2

R—=ZZEBEAHT BENT WS, 3ERIE 1 1 ICEHOSGE,

(GERIHT 4)

FEEE 1 OCORE SE TIZHEMNIT ONANEHE A —I N —F AR—-AL, B1

DY —F AR—=ZA T DEHNCHEEIN, WFEEHE2DCORE S E TIZBEAMA T 5/

HE_H—INBOY—F AR—=AF, FE2DOY—FAR—=Z T D2 HNCTHEBRIN, BT 20

L DY —F AR—ZA ] DL, iR 20 —F A=A T DY ENPX, FHRIF 1
2R OD Tk,

(FERIE 1 5]

g 2D CORESETIW, ET V7« 73NNy RIEES (BWP) | RO, ¥
TOF 4 XN )—8l (SCell) OBLD—HIIBWTHEINS,

=ESRIE 1 3 ICEEOF 1k,

(FERIH 1 6]

Wi 2 DCORE SETIE, RistlE4ESiz B335 —20Y Y RIVIZENT

O EDERA—XNAEZCORESETORGESIZBIISE3INDCORESETE

WIZEHET S, FHRE L 3ICEHBROTIE, 30
(GERIE 1 7]

BIEEMOCORE SETROREIERHCS I —RSZ2#%ETH DY —AlL, BIELH

ATy b RORE Y — VY T VORIE T 774 7BWPIZEWTHRMEI NG, #ERIH

1 1IZEHD AL,

(FEsk1E 1 8]

BIEZUEDS, BiEd®E 1O CORESETHG, WA ) v IFF Y2V (PDS
CH) A7 Va—)b§5DCI1 2HETIITRE,

BEEDC I %% T35 PDCCHDOEZDOY VRO EFiELPD SCHDBEADY v
ARVOEEOBZHBZ ATV a—) w7 A7y MBSBERBDE X, BigtUE W, %2
DCORESETOHE2MDQC LR, MATSILIck>T, MEPDSCHE2ZEYT 40
5LIRE, &M,

BE 2 DCORE SE T, BEEMICBIIZDEBLE—=D2DY VFRMIBWT, |l

FPDSCHEEHETS.

EsRIE 1 1V IZEBO S,

(FERIE1 9]

BiE8 2 MCORESE T, HMEEBOCORESETDS>HbEZA—XNEVCOR
ESETTHY, Hiidt= ﬁ XNHBEWNCORESETIE ®BigtUE KR INZE=H

—X NP —F AR— ZBEA I 5T WS, FERIE 1 8 IZFIED ik,

(SR BH oD 2 7 3 ]

[ % BH ) 2EH 72 24 FR ) 50
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(0001]

(B8 FE DM H SR

AL, REABERZEUS75368 (BAT, TUS75368HEH £#d5) %
4%, [Method and Apparatus for Spatial QC
L assumptions with Overlapped CORESETs] &
FE5H, 201841 1A 1 HICHEI N/ KEEZKITEE6 2/754, 16550
s X OB HE: FiET 5, US 753 6 8HEDBIRIE, SRUIC LY ARHEIZSERIC
HAAFEND,

(000 2)

(457)

ARG, EEEEICEL, LV, 280200l anr— 3
v (QCL) HEWETDHERCEEIZET S,

(000 3)

(H5

WA (W zE, B (5 G) iR (NR) ) ESUEEY AT AR, BREEEZRE
T B DI — AT A — IV THERRAETE I N TES, flE2—YsE (UE
Y, FX VRN Y —AEREIEZET SO0 —L (EHET) 200 &
25D —ATHEREFTEHEILNTEXS, UENHEATIZE L, FHdT5Q
CLAFIZE > THREIND BHEH T A N Z EABRTIENTES,

(0004)
b#b&ﬁB\Wﬁ&ﬁ%ﬁ%vx%Awﬁﬁmﬁﬁm\UE%@&@%@UV~Xtv
N (CORESET) 2HVWTHBING X, AIELAEC—20VFHREUEIZHETI
WAHAHEMELNH D, TDE, mﬁﬁﬂﬁpmyxTAi TR )Y — A ) B THA%
FETEZENTESE, UER, RRESREY AT LA DBEDHEROBR S D720
2. YOQCLMAEARMHATANERRET D I & WTIROABEEE

[0005]

UZMNoT, YEMAEH T, BROCORESETHUEIERING L X, E—L4H)
ED DD QC LA ZIET S HES LOCEENBEL INTH S,

[0006]

(=)

ABRIE., QCLEEARETELODHES ICEBEENRET S,

(OOOH

AERO—BERC LE, UENEMX NG, UER, 2V Ea— X EFafemaitER
%m:#oui@# W7 0 v ¥ o — & ALY W REEHMA, R O—D L EDIE—IFH A
AV a— A BEREY AR ARICEEINED B EE =20 Ty Y2 &L, DR<
¥ — o@7m%vﬁi ﬁﬁxnjbKBHé#~EVﬁt»@?ﬁ%4?BWPW@
UED-DIIERINAZEBOCORESETONDAZS &H—DR2E=LE—L, —D
uiw%:&~3thORESET@%@K%H%%l@CORESET@%]@QC
LAEZBEETE 2 Ick>T, EAPKF vV RIVAT—Z AEHR—-SES (CS 1
—RS:Channel Status Information—Reference
Signal)%ﬁﬁﬁéxbm‘3yEn~&%ﬁﬂ%ﬁ%%%ﬁ?é&5L%&*
N3, F1OCORESE T, ¥—FAR—AEEMA T ONTHTH WV, HFEY—
F2AR—AF, —OUEDE=Z—IXNBCORESETODELEDI LOFE/NDCORE
SET#HF (I1D) 2HVTHEINTESL—INEY—FAR-ATH D,
(000 8)

ABROMOER X AUE, UEDREX NS, UEK, 2 VEa—ZFETHREMmaNE
XN —D P EDOIE—RR 3V ¥ o — X FEAEY) AREEKR, RUOADRSEE—DBE
DIE—H AR ¥ a— &ﬁ&ﬂU?%%%é%ﬁ%%%$&<&% SOy e
aty, AR —o0 a0y Yk, BEATY MBI Y —E YTV DT 7 T4
TRWPHIZHAURNEDITHERXNAEHNDCORESETORNDRL ¥ ¥ —
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Eod—L, WHAY V) Y IEEF Y2V (PDCCH) b, YAy Y ) vk
HFv 2 (PDSCH) A7 Va—$380 ) vy ohiER (DCI1) 2%4EF
L. RODC I 2#5%45PDCCHDOEBEDOY VAL EPDS CHORYDY VRILD
Mz dATrYa—) v 747y MBBEREDOL S, PDCCHERETS/OIZQ
CLMELRMHETLILIZE>TC, PDSCH2EETS LT, IV ¥a—RFTHHE
A EEGFTEEOIHEINS, PDCCHIEZ, —DUEDE=Z4—3IN/~ZCORES
ETOHESIZBITIS2—2DCORESETHTREEINTE L, =DM EDEZZ—X
NBECORESETODHEASIZBITIZ~D2NDCORESETIE, V—FAR—AZEEDT
ENTHNTE IV, YUFEY—FAR—A L, —2UEDE=ZZ—-INSCORESET®
ELEDSBLOR/NDCORESETHAMTF (ID) 2HAVTHRINE=Z4—INEY—
FAR—ATH5,

(0009)

ABRO ORI TN, BRUEE O HIEM R I NG, KKK, UEIZE-T,
ATy MBI AU —E v Zeld7 754 7BWPRIZEWT, UEIZHERI
BEODCORESETOWNDARL L —D2%E=Z—F5THE, UEDN, —D2BED
EFoA—XNECORESETOHESIIBIBZHE1INDCORESETDH 1 0QC LR
RHWATAILIZLoT, CSI—-RS%2ZETHIRE, 280, FE1DODCORESE
Tk, Y—FAR—=2AZFED T ONTNTH L, YUY —F A=A, —DLED
EF=A—XNBCORESETOHELEDS>LOBRNDCORESET ID%MHWTHE
XANEoH—INEY—FAR—ATH 5,

(0010)

(152 T D 8 . 2 )

BRI 2 BROBERIE, WTORME HICHEENS L&, UTOFMRTH» O RE K<
MRX N5, e RBHE, —EOMRTHEMINTE LT, R4 REFEOTEER, Eimz
HAREZ 9 B 22 DITAERICHR I NTE K\

(0011)

113, AERO—FE UTOEERREICES, UEDZDIZHEEINEHDCORE
SET%2RIEKHTH S,

(001 2)

213, AERO—HE UTOEERREIZES, UEDZDIHEINAZEEDCORE
SET#%RTHKITH 5,

(001 3)

313, ABERO—HlE UTOEEREIZLS, UEDZOIHBRINAZEHRDOCORE
SET%2RTHEKTH 5,

(0014)

4%, AERO—fle UTOEEREIZES, UEDZDICHERINAZEBDOCORE
SET#%#RIHEXTH S,

(0015]

53, AERO—HlE UTOEERIEEIZE S, BHEEEICSIT5CORESETENH
T5PDSCH2RIMBERTH S,

(0016]

613, ABERO—HlE UTOEKERRIZES, FEAMPHWCSTI-RS, PDSCH, Xk
U'"CORE S E THEEMERICB OV TEEIND 2L 2 RTHMEKTH S,

(0017])

7. AERO—HlE UTOEEREIZES, UEDAZDITHEEINLZEHDCORE
SET#%2RIHMERTH 5,

(001 8)

X 81, ABRO—HlE U TDELER
SET#%2RTHMEKTH S,
(0019)

NN

BIZLD, UED/AOIZHERINZEHDOCORE

10

20

30

40

50

Samsung Exhibit 1032, Page 303 of 620



(7 JP 2022-506048 A 2022.1.17

913, ABRO—Fle UTORERRIZLS, EHEEYATACBITSQCLARER
RETBHEO7O—F ¥y —NThHbB,

(0020)]

M1 0%, AEROBEL RERIZL S, BREDAZOD ) —RERT IOV IRTHS

(0021)

(F¥H 2 300 )

DAROBIE, ARRICBT 2 —HlE UTOEERRIZEET SRTEDHEHRE AL, A
TIZB T A MERDEFNS OGN O ZE, BIfle UTOREEBENRE LT
W3, UL, KERIE. choofle UTOEEFRBOAIZBEI NS D TR,
AKBROMO A R O EERREIL, MEHIZIFEINEGTHA D, RIZESLNRY
L EEOR B ORBEOXIETIGT S EEIE, AROXEHRTESRETICEI>TRIN
Bz, HiZ, KERICBTANELRORETRIE, EEALDEA, —EOMRTIERL, #
B OREST IR RIS T 6 2 & 2 BRIUTHWRY,

(002 2]

— MR O R BB T A 201, FRRORBEIE, #le UTORICEWTHUEFIZX
0(%%3%%6(tﬁb\D<O#®MK8®T‘H%$MTm&w)Ob#b@ﬁ%
L BB EEREBICIB I AT, fORTRESTHTEH L, foT, MERRIN
B5EDIZELSBEINDG D TIEER,

(002 3)

ABIAL. [—DOOFEEBRIZBNT) X TS ONDFEEFRIZENT] LWV Ik
ERHAL. TATNNEU ISR L ERPREO—DUEEXELTE LWV, THaIhrk
| 20D Z—nlk, BEERSUIREERICNETSMRER LN U TERINZEDE LT
XN, BT UL YEEEBEEICEEX NS EDTELRY, MffiAid (compr isi
ng) | LI X—sZ, TBRFULEREINDZEDOTIEHRNN, L) 2EKT S, €
NiE. ZOX3ICSAINAHAGDE, IV—T YV —A ROEMYZH T 54—
STV ROAEXIEA YV NN—y TEBIIRT, [A, B, ROCOADDERILE—
2] Xt TA, B, RUOUCORDARLLE—D] EWHIRIBUEL, TADHA, NIEBDA
L ECOA, XiEA, BRUOCIEEOHAEGDOYE] 2EIEKT S,

(0024)

s B ROEREDEHRD 2O, BET YT 151, HE o ha, BgeE
O BRI 2 2EMAS, S X B BT O R % FEE T B 20 FiEH I NS, MOFIZH T
L RREEREENCHIE R LW D, RIS, B, YATFA T—FT
7 F ¥ R EOFMAHHE, BKI NS,

(0025)
%%ﬁﬁ‘K%%Kﬁﬁﬁﬂfw%&%@%vbv~0%%(@ﬁﬂ)X@ijUXA
CEET) M. N—RuzT7. VY7 vy, XEY T Uo7 eN— Ry T OMAE
DRI TEEXNTE LNV L 2EGICHMETS2Z55, HAINSHEEIE, Y7 b
YT, N—RUxT. 77—ATxT7. XEZTNEDEEDOMAEDLETHIEDIEY
A=V IEUES, V7 MY T OEERER, AT XIMUOBHEORREE R D
VUV o — A FEAELY) AR FE I N OV E o — X BTG EMATH I,
Bz, SEENEEHEETE -2 oY 70 7aey S IENEI Vv Ea -8 %,
HWISET B EGFTREGSEANT IO I AL, X NZry b7 — e (EEREEHA
Y TN T) AL GEEREER) 2ETTARIENTED, v 7070wy YR
Hay¥Ya—&, EERERmyEREER (ASIC) ., Jyursvyradyrybd
RO/ UE—0 U EDFYAMEET O YY (DSP) 2FALUTHERTS I LAT
%2 AEMISZIZEHRINTOEHE UTOREFBEBOW ONE, 2V Ea—EN—-R
YT FInA VAR =IVXNEFINEZY 7 MU T 2EBEUTHNEDR, THIZE2ND
5, 7y—Aw T2 LT, XEN—RUz72 LT, XEN—Ryz7&V7hv=
DAY L, TEEXNLARBOERML. ABRROTEFHKNIZFMIHB.

10

20

30

40

50

Samsung Exhibit 1032, Page 304 of 620



(8 JP  2022-506048 A 2022,1,17

(0026)

AV a— AR WEABKIE, SVALT7EAAEY (RAM: Random

Access Memory). iARVEHAETY (ROM:Read Only M
emory). MEWtETnrssv INEAMDERAEY (EPROM: Erasab
le Programmable Read—Only Memory), BXWHEY
ey TIVEARDEHATY) (EEPROM:Electrically Er
asable Programmable Read—Only Memory), 75
WY aRXEY, AV ST A7HEAMVEHRAEY (CD-ROM: Compact
Disc Read—-Only Memory) . B&rty b BET—7, KT

4 AP EESEE, k3 v Y a— & sARY T REM S & SR AT RE A OERE DO RIE O BIR
2EUH, TNHIZREINZ,

(002 7]

EESEERIY NI — 2 T —FF 25y (flriEny /4 —snR)a—Yay (LTE:
Long Term Evolution) YA54A, LTE-Advanced (LT
E—A) Y25A., LTE—Advanced ProYAFs, XIX5G s (N
R) MY 7€ A%y h7—2 (RAN) ) &, @%, 2o es—20HME (BS)
LAy o0 —PE (UE) , RUORY N7 =AD& R4 -2k
DA Tavory NI —rEEEED, UBK, —DMUEDOBSIZ&oTHEZINAZR
ANZALT, 2y hu—2 (zEarizy hv—2 (CN) | ZHRNVT Ry ha
7 (EPC:Evolved Packet Core) 2vhU—2, ZRNVT Rz
N=HNF VA N) TNERT 72 A2y b 7—2 (E-UTRAN:Evolved

Universal Terrestrial Radio Access netwo
rk), 5Ga7 (5GC) ., XiFAv&—2v ) &#fFd 5,

(0028)]

B, ABEIIBWTC, UE L UTERBEIRE, R SUSERE, o — Y 8E S
EMRITENEN, TALICEEI LY, FIZIEUER, BHEESETHoTE LS
CHEEEEE AT Ly N, v T I INTFNA A, bUY, HEl, XEEREERN A
FREEEREEECR (PDA) 280, IhbiEEINRY, EHUER, MMy 7t
AV NT—=212BF B DU EDEMZ, TV =1V E—T7z—A LT, EHEERE
FTBELOWEINTVS,

(0029]

BSi3. MTOME7 7 AHfM (RATs :Radio Access Techno
logies) ORDDHBRL LE =DM BEY —EARRMT S LS5 ITHRINT
v, Y470l T7T I ADEDDOT =R REEER (WiMAX:Worldw
ide Interoperability for Microwave Acces
s) . EASVBEDEDODTO—)NNVYATA (GSM:Global System
for Mobile, LIEUIE2GELTHENS) ., GSM EDGEfit7 7t

23w 77— (GERAN:GSM EDGE Radio Access Netw
ork) . WHNSTY MEHY—CY A (GRPS:General Packet Ra
dio Service)., EAREEHI-RDEEZTT7EA (W-CDMA :Wid
eband—Code Division Multiple Access) iZEIn
A= )N—HIVENAIVBEEYATFS (UMTS : Universal Mobile

Telecommunication System, URULIE3GELUTHEENS) |
=Sy N7 A (HSPA:High—Speed Packet Access
). LTE, LTE—A, eLTE G&(tBLTE, fIXIE5 GCItH#LALTE) |
NR (LIZUIEBEGELTHENS) . RO/ XILTE—A Pro, ULRALABMLA
RO L. FEO 70 N IVICRE I NS N E TR,

(0030])

B, UMTSIZBi5./—KB (NB:node B), LTEXIZLTE—-AIZ
NI AW ) —~RKB (eNB:evolved node B). UMTSZHIT5M
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aw hy—23ybkn—35 (RNC:Radio Network Controll
er). GSM/GERANIZBI EMFaba—F (BSC:Base Stat
ion Controller)., 5GCIEHULFZE-UTRA (E-UTRA:EvV
olved Universal Terrestrial Radio Access
) BSizBldng—eNB, 5G—RANIZEIZXHEL ./ —RB (gNB:gene
ration Node B). ROUCNHNOEGEELE2HMEL, R) Y —A&2EHT
LY MTELRABOMDEBEELIENTEEN, ZHLIZREINLY, B S,
29 RNT =T ADESA VA —T 2 — AL 2T, —D2MEOUEICYH—YA2EMHTD
FOITERL LD,

(0031])

BSit MR77LARY NT—22BERTHEBONVEHHELUT, REDHMATY
FIESRA N Y DR BT 5 X 5 ICBEARETH B, B SIE. BIVOBEELZ Y R—MT
%, ZXk, FOEEANL Y VRDOABRLLE—D2DUEILY—EAZRITH LD
CEMETBECH D, LU EKRIZIE, &)L (LIEVIEY—Er Tl eifiEng) &,
ZOEMANL Y IHD—DU EDOUE 2T 59— AL RBHTE (FIZEELIVIE
& myyYy” (DL:Downlink) 2A7Ya—)L, fET, DLEUCEET
TSI NEEDEOIZ, TOEBANL Y VRO LE—D2DUEIILT
VTNV — AR ATV a—=)V§5) , BSiE, HEOLMIEoT, MEEGEEY A
FAND—2BEOUE LWBETEHIENTES, WL, EEY—YA (ProSe:
Proximity Service) XF¥—2N: by -Z7VIVT (V2X:V
ehicle to Everything) 9Y—ERAEYR=195LDIHA KDY
0(SL:Sidelink)UV*X%%U%TT&PO%khﬁ\mwﬁWKﬁﬁT
BHNLw VEEALTE K,

(003 2)

FRUZES I, NROAZOHDOT7 L — AKX, BEEE, &7 — & 8E, ROKEEE
DEEE R LENS, HERENAALT7O—-RNAVEK (eMBB:Enhanced M
obile Broadband) ., RKEEYYVAAEE (mMmMTC : Massiv
e Machine Type Communication), BEE@EEKRCEEL
M@E (URLLC:Ultra—Reliable and Low—Latency
Communication) EWokiEs RREA (FIZIE5G) BEBEMLITHIST

50D FMEERE Y R— P NTBILTHD, 3GPPILBVWTERINAER KK
4H#%8E (OFDM: Orthogonal Frequency—Division

Multiplexing) ¥ffiitd. NRIEEOLZODEEL UTRELTEIW, #EIEY
TE YU TR, Fv v RIVEEE ROV 2V T 74y A (CP:Cycl
ic Prefix) EVWorkAr—37NBR0FDMoa—Anony—i& HEINT
£ kv, Bz, NRiE (1) &) Fo##E (LDPC: Low—Density
Parity—Check) HERD (2) K—FFE5D2D2DOFFHAHEIEZ LN

%, HEALBEOMESIL. F ¥ Y RNVEERD/ UEH—EAT TV r—ya vicdEon
TRERINTE LW,

[0033]

Bz, B—DONR7 L —ADXEREEET XI2BWT, DLREET—4&, F— R,
ROT7wFUYZ (UL:Uplink) RET—2E DR LEEHEENEIRETHY
. DLREEF—&, H—NM., ROH— REHEOZNZNDOEHIIZENT, ULZ%ET
—XIEEE. FIZENROZY T =2 XA FITAREDOTCHEARTHEINITDH
LIl LERIXNS, BIZ, YA RUY YUY =R, ProSeH¥—EAXIEV 2XY
— VP 2% R-PITEEDIZ. NR7ZLV—=AIZBWTREINTE LW,

[0034)]

Tz, AIEEGROZ—L [VAFA] RO T2y No—27] &, BHRMICEHRINTE
VW, AEFHIEGO X —A TR/ ) & BETZA TV s &R T 5 2 O0RHE
FABUENABTHY) . =ONB@EBNEFLTEHE I 2 2F4. MXIXARDN/XIEBIE
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v ADNBITEAL, ARUBXERHZEEL, BARMTHEAETSZIEERLTEHIL
o MAT, KRBT DOCFE [/ &, BERCBEOBE#ETI ATV 22 bad T
BRICH B Z L2 —RIIET,

(0035]

W OMNDEEIEREIZENT, #HEOY —F AR—ANRHGEIRIC B W TCEET S & X,
UEW, 74NV IPDSCHYE—L%2METE2DIZ, ATFTOTav A %2ETITEIL
WTED

(0036])

(1]
10

>R2HCORESE TICH#MNT bAEEOY —~F AR~ =¥ ~TBUE
L B AOBME, T, W BRI B Xy VT T ST S —Va (CA) BR
WAE RN

e S AN A & U T BB VIR B, RO -

FRA—ZREER =g (QCL) —FA TDHFELTTBER5CORES
ETIZEEMAT R TCWEEES, UBR., 2OV —r g v Fy 2 A5HT 5 »
Y BV RANROT V5 4 7D BWPRBH BB —FAR—2 (C88) &
EMTATEOCORES ETREERT oL —F A= RO EOCORE
SETOISFUQCL=F4 7DIEEMTOhEMOCORESET e
—FBHIERTED,

SIZORERCORESETHAC S SERETHHE, URK, B/hod—1 30
TN e ABRRNC, =TT T 47D, BWPOE=AY
VIO D BRI —F A= | DEHT A —F A=A L EETHCO
RESETEBRTL,. BW

PRETHCORESETHCS SELHMLAVES., URBR., Blod—t v
TRNA YTy T AERANC, - Er S EADT 7T 4 TDL BWPORZFY
TR 5 O BANOVF —FAR—=X I DEHTLH P —F XA EFNETHCOR 40

ESETH#®RTS,

[0037)]
ZOBEBDZDIZ, Fy VARNVAT—RAER -2HES (CSI-RS:Channe
]l Status Information—Reference Signal) d[E 5
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MESE 7oy (SSB: Synchronization Signal Blo
) MHEMEINSGEETHH->TE, UZSSBIZFHITAQCLAEEELCSITI —RS (
EREZBES (TRS: Tracking Reference Signal))
THQCLMER, 2200RZRLQCLAEELULTHERD I LMNTES, QCLAE,
ZERIEQC LN T A =& (FlZIE, QCLEATD/INTA—&) | IS8T, FIiE
HEL Ry TT7—v 7 b, RORY 75 —HBONDDRL LE—DIZHITHEEI N
7ZQCLNRT A= LW AR BEINTG A—RIZFEDNTE L\,

[0038])

Aoz, UEBW, UTFIEHBHTSE 0 A2RTTHIENTES

[0039])
(2]

o
B9~

>DL DCIOZERVIHSTEZPDSCH (B2, DCIEETHIPDCCH
DEBO L FAREPD S CHGEYIO AV OB OREERE Sk 5) OO A7 a
— ) ATy M B, Threshold—Sched—0Of fset) R
HHEE, UEBR, =107 80P DS CHOMMABRES (DM—RS) H— s, ¥—
Co A DT 7T 4 TBWPHNO—DOBUEOGCORESETAUEDLDICER I TR,
BHOR Ty MoBITAENADCORESET 1DOPDCCH QCLAY 4o —va
OO SIS QC LAE GEEE) KBTS, BEHEAS LT b —vay (TCT)
WIIZBT ARS ) 2HOT, #laal—rarEhTnsd, LRETL LN

%

©

(004 0)

ZnESizLT, PDSCHMODM—R S#®MQC LAEENEER ISV THELL LY
—DODYVVRMIBIFEPDSCHEEBETSIPDCCHODM-R SHEHDOQC LIHE L
BAEBEE4 UEE, ZOCORESETIZHEEMNITONZPDCCHDZ{ER2BET S
Z NG NES, L, BHIBANCADBGIZLHEATAEILNTES (FIRIE, P
DSCHYCORESETIH, BAEBa2VE—F2VEF¥DY (CC:Componen
t Carriers) HZHd),

(004 1)

AEIFEONL OMZENWT, UER, @BOCORESET2HWTHEINTDE X
W UDUADSL, TNHDETHUEBIZES>TEZZ—INEDITTIEESTH LW,
Bz, UEMEMERICS TR =20V VRN FlZIE, OFDMY VHRL
Y LBV THWIEHTS -OOCORESET2HNTHKRINSEE. UEIR. BE
OWEMEA IV —I (EE) ISERHER EE) &N T, =& —956—D20C
ORESET:2#8BOCORESETOWRNLEBIRTEIENTEXS,

(004 2)

AKREEREROW ONZENT, EoA4—XNS5CORESETHCS SKOH/NDY—
FAR—A ] DIZEEMTONTVBES, UEBWR, TOCORESETIIEELTE=
R—F B ENTX5, WEMIZ, T=Z—XNARVWCORESETI, QCL—-&%17
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