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Attorsiey Bocket No.: USTREG

METHODS AND APPARATUSES OF DETERMINING QUASI CO-
LOCATION (QCL) ASSUMPTIONS FOR BEAM OPERATIONS

CROSS-REFERENCE TO RELATED APPLICATION(SY

{0001} The present application claims the benefit of and priority to a provisional U.S. Patent
Application Sertal No. 62/7534,1685, filed on November §, 2018, entitled “Method and Apparatus
for Spatial QCL assumptions with Overlapped CORESETS,” with Attorney Docket No. US75368
thereinafier referred to as “USTS368 application™). The disclosure of the US75368 application is

hereby wncorporated fully by reference into the present application.

FIELD
{eaa2} The present disclosure genernlly relates 1o wireless communications, and more

particularly, to methods and apparatuses of determining Quasi Co-Locaton (QCL) assumptions

for beam operations.

BACKGROUND

{0003} The next geperation {e.g. Fifth Generation {(3G) New Radio (NR} wineless

conuhunication  system  may  utilize beamforming  technologies 1o provide  directional
communications. For example, a User Equipment (UE) may perfonm 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 comesponding QCL assemption.
{6064} 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 Contrad Resowce Sets (CORESETs). In addition, although the next generation wireless
communication system enables utilizing a flexible resource allocation scheme, a UE is hikely
anable to decide which QCL assumption to use due to the ambiguity of the current specifications
for the next generation wireless communication system.

{6003} Therefore, thore 18 a need in the art for methods and apparatuses of determiniag QUL

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

SUMMARY

{6006} The present disclosare is directed o methods and apparatuses for determining QCL

“1-
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assumptions.

{6007} 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
entbodied 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

instractions © monitor #t least one of multiple CORESETs configurad for the UE within my active
BWP of a serving cell in a time slot, and apply a first QUL assomption of a first CORESET of a
set of one or more monitored CORESETSs 1o receive an aperiedic Channel Status Information-
Reference Signal (CSI-RS). The first CORESET may be associated with a monitored search space

10 configured with a lowest CORESET ldentity {ID) among the set of one or more monitored
CORESETs
{6008} According to another aspect of the present disclosure, 3 UE Ix provided. The UE
mwludes one or more non-transitory  computer-readable media having  comyputer-executable
instructions embedied thereon and at least one processor coupled o the one or more nop-transitory

15  computer-readable media, The at least one processor is configured 0 execute the computer-
executable instructions to monitor at least ene of multiple CORESETs configured for the UE
within an active BWP of a serving cell in & time slot, recetve Downlink Control Information (DCT}
scheduling a Physical Downlink Shared Channel {(PDSCH) from a Physical Dowalink Control
Channel (PDCCH), and apply a QCL assumption for reception of the PDCCH to receive the

20 PDSCH, when a scheduling offset between a last symbol of the PDCCH carryving the DCL and a
first synmibwsl of the PDSCH is less than a threshold, The PRDCCH may be tramsmitted in one of g
set of one or more monitored CORESETs, and the one of the set of one or more monttored
CORESETs may be associated with a monitored search space configored with a lowest CORESET
D among the set of one or more monitored CORESETs,

25  [6009] 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 & serving cell in 3 tme slot, and
applying. by the UE, a first QCL assamption of a fiest CORESET of the set of one or more
monitored CORESETS to receive mn aperiodic CSERS, The first CORESET may be associated

30 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

{6010} Aspects of the present disclosure are best understond from the following detatled

description when read with the accompanying figures, Various features are not drawn to scale,
§  Dimenstons of various features may be arbitrarily increased or reduced for clarity of discassion.

[oo11} Fig. 1 is a schematic diagram illustrating multiple CORESETSs configured for a UE, in

accordance with an example implementation of the present disclosure.

[oo12} Fig. 2 is a schematic diagram illustrating multiple CORESETSs contigured for a UE, in
gccordance with an example implementation of the present disclosure.
10 [6013] Fig. 3 is a schematic diagram illustrating multiple CORESETSs contigured fora UE, in

accordance with an example implementation of the present disclosure.

{6014} Fig. 4 15 a schematic diagram tHustrating nwitiple CORESETs contigured fora UE, in

accordance with an example implementation of the present disclosure.

{6015} Fig. 5 is a schematic diagram iHustrating a PDSCH overlapping a CORESET in the
15 time domain, in accordwnce with an example implementation of the present disclosure.

{0016] Fig. & is a schematic diagran: illustrating that an aperiodic CSERS, a PRSCH, and a

CORESET are overlapped in the time domain, in accordance with an example implementation of

the present disclosure.

{8017} Fig. 7 is a schematic diagram iHlustrating moltiple CORESETs configured for a UE, in
20 accordance with an example implementation of the present disclosure,

{0018} Fig. 8 is a schomatic diagram illustrating multiple CORESETs configured for a UE, in

accordance with an example implementation of the present disclosure,

{a019] Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless

communication system, m accordance with an example implementation of the present disclosure.
25 o024} Fig. 10 is a block diagram iHustmating a node for wireless communication, in

accordance with virious aspects of the present disclosure,

DETAILED DESCRIPTION
{6021} The following description contains specific information pertaining to example
30 implementations in the presenmt disclosure. The drawings in the present disclosure and their

asccompanying detailed description are directed to merely example implementations. However, the
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present disclosare is not limited to merely these example implementations. Other variations and
implementations of the present disclosure will occur to those skifled in the art. Unless noted
otherwise, ke or corresponding clements among the figures may be indicated by like or
corresponding reference numerals. Moreover, the drawings and illestrations in the present
§  disclosure are generally not to scale and are not intended to correspond to actual relative
dimensions,
{ap22} For the purpose of consistency and ease of understanding, like features may be
identitied {although, in some examples, not shown) by the same nomerals in the example figures,
However, the features in different implementations may be differed in other respects, and thus
10 shall not be narrowly confined o what is shown in the figures.
{0023} The description uses the phrases “in one ihmplementation.” o “in some
implemeniations,” which may each refer 0 ene or more of the same or different implementations,
The term “coupled” is defined as connected, whether divectly or indirectly through intervening

+

componernts, and 15 not necessarily limited to physical connections. The term “comprising,” when
15 utilized, means “including, but not necessarily limited 07 it specifically indicates open-ended
inclusion or membership in the so-described conthination, group. series and the equivalent. The
expression “at least one of A, B and C” or “at feast one of the following: A, B and C7 means “only
A, or only B, or only C, or any combination of A, B and C.7
jon24} Additionally, for the purposes of explanation mnd non-limitation, specific details, such
20 as functdonal 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 Iike are omitted so as not to obscure the
description with unnecessury details.
jon2s] Persons skilled in the art will immediately recognize that any network function{s) or
25  algorithm(s) described in the present disclosure may be implemented by hardware, software or a
combination of software and hardware. Described fanctions may correspond to modules which
may be software, hardware, finmware, or any combination thereof, The software inplementation
may comprise computer executable instructions stored on computer readable mediom such as
memory or other type of storage devices. For example, one or more microprocessors or general-
30 pwpose computers with communication processing capability may be programmed with

corresponding  executable instroctions and camry out the described petwork function{s) or
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algorithmds). The microprocessors or geperal-purpose computers may be formed of Applications
Specifie Integrated Circunitry (ASIC), programmable logic arrays, and/or using one or more Digtal
Signal Processor {DSPs). Althongh 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,

{00261 The computer readabie medium includes but is not limited to Random Access Memory
{RAM), Read Only Menwwy (ROM}, Erasable Programmable Read-Only Memery (EPROM},
Electrically Erasable Progranunable Read-Only Memory {EEPROM), flash memory, Compact

10 Disc Read-Only Memory (CD-ROM), magnetic casseties, magnetic tape, magnetic disk storage.
or any other equivalent medium capable of storing computer-readable instructions.

{6027} A radio comanunication petwork archifecture {e.g., a Long Term Evolution (LTE)
system, an LTE-Advanced {LTE-A} system, an LTE-Advanced Pro system, or a 3G New Radio
{NR) Radio Access Network (RAN)Y) typically Includes at least one Base Station {BS), at least one

15 User Equipment {UE), and one or more optienal network elements that provide connection towards
a network, The UE communicates with the network {2.¢., a Core Notwork ({ON), an Evolved Packet
Core {EPQ) network, an Evolved Universal Terrestrial Radio Access Network (E-LUFTRAN), a 3G
Core {3GO), or an internet), through a RAN established by one or mose BSs.

{0028] 1t should be noted that, in the present application, a UE may include, but is not limited

20 to, amobile station, a mobile terminal or device, a user communication radio termynal. 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 Dighial Assistant (PDA) with wireless
conununication capability. The UE is contfigured to receive and transmit signals over an awr
interface to one or more cells in 8 radio access network.

25  [e629] A BS may be configured 1o provide communication services according to at least one
of the following Radio Access Technologies {RATsy Worldwide Interoperability for Microwave
Access (WiMAX]), Global System for Mobile communications {GSM, often referred to as 26,
GSM Enhanced Data rates for GSM Evolution {EDGE) Radio Access Network {GERAN, General
Packet Radio Service {GPRS), Universal Mobile Telecommunication System (UMTS, often

30 referred to as 30) 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 3GC),
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NR {often referred to as SGL anddor LTE-A Pro. However, the scope of the present application

should not be fimited to the above-mentioned protocols.

{8030 A BS may include, but 1s not Hmited 0, a naode B {(NB) as in the UMTS, an evolved

Nuxde B {eNB) ax in the LTE or LTE-A, a Radio Netweork Controller {RNC} as in the UMTS, &
&  Base Station Controller (BSC)Y as in the GSM/GERAN, a ng-eNB as in an Evolved Universal

Terrestrial Radio Access {E-UTRA) BS in connection with the 3GC, a next generation Node B

{aNB) as in the 3G-RAN, and any other apparatus capable of controliing radio communication and

managing radio resources within a cefl. The BS may serve one or more UEs through a radic

interface.
10 (6031} The BS is operable to provide radio coverage to a specific geographical area using a

plurality of cellx 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 is 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

15 resources to at least one UE within its radio coverage for DL and eptionally uplink packet
fransmissions). The BS can communicate with one or more UEs in the radio communication
system through the plarality of cells. A celi may allocate Sidelink (8L} rescurces for supporting
Proximity Service (PraSe) or Vehicle to Everything {V2X) service. Each cell may have overlapped
coverage areas with other cells,

20 {8032] As discussed above, the frame structure for NR s to support flexible configurations
for accommodating varions next generation {o.g. 30) comnmumnication roquirements, such as
Enhanced Mobile Broadband (e MBR), Massive Machine Type Communication {mMTC}, Ultra-
Reliable and Low-Latency Communicatdon (URLLC), while fulfilling high reliability, high data
rate and low latency reguirements. The Orthogonal Frequency-Division Multiplexing (OFDM)

25  technology as agreed in the 3% Generation Partnership Project (3GPP) may serve as a baseline for
NR waveform. The scaluble OFDM namerology, such as the adaptive sub-carrier spacing, the
channel bandwidth, and the Cyclic Prefix (CP) may also be wsed. 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

30 applications.

{66033} Muoreover, it 1s also considered that in 4 fransmission time interval TX of a single NR

-6-
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frame, a DL transmission data, o guard period, and an Uplink (UL) wansmission data should at
least be included, where the respective portions of the DL ransmission data, the guard period, the
UL transmission data should alse be configurable, for example, based on the network dypamics of
NK. In addition, SL resources may also be provided in an NR frame to support ProSe services or
& VIX services.
{00341 In addition, the terms “system”™ and “aetwork”™ herein may be used interchangeably.
The term “and/or™ herein is only an association relattonship for deseribing associated objeets, 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
10 generally represents that the former and latter associated objects are iny 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 CORESET:,
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 tme
dernain and the search spaces are associated with differemt CORESET: having different
Quasi Co~-Location {QCL»TypeD properties, the UE may mouitor the search spaces
associated with a given CORESET containing a Common Search Space (C8S) in the
active DL BWP in the serving cell with the lowest serving cell index and any other
{CORESET associated with the same QUL-TypeD properties as the given CORESET,
> if two or more CORESETSs comtain the €88, the UE may select the CORESET
containing the search space having the lowest search space ID in the monitoring
oecasions in the active DL BWP in the serving cell with the lowest serving cell index,
and
> if none of the CORESETs contains the €S8, the UE may select the CORESET
containing the search space having the lowest search space ID in the monitoring

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

15 {8036} For this purpose, the QUL assumption with respect to the Synchronization Signal

<.
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Block (S8B}) and the QCL assumption with respect to the Channel Status Information-Reference
Signal (CSI-RSJ) {or Tracking Reference Signal {TRS})) may be considered ax two different QCL
assumptions, even if the CSERS is sourced from the same SSB. The QUL assumption may be
based on different parameters, sach as the spatial-domain QUL parameters (e.z., QCL TypeD
parameter}, or the QUL parameters obtained based on at least one of the average delay, the delay
spread, the Doppler shift, and the Doppler spread,

{8037} in addition, the UE may perform the process described below:

> if the scheduling offset between the reception of the DL DCY and the comresponding
PDSCH (e g., which means a time biterval between the last symbol of the PDUCH carrying the
DCT and the first symbol of the PDSCH) is less than athreshold (e g., Threshold-Sched-Orffset),
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 RE(s) in the Transmission Configuration Indication
{TCE) state with respect to the QCL assumption(s) used for the PDOCH QCL indication of the
lowest CORESET ID in the latest stot 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 s different from
that of the DM-RS8x of a PDCCH overlapping the PDSCH in at least one symbod i the time desnain,
the UE may be expected o prioritize the reception of the PDCCH associated with that CORESET.
This may also apply 1o the intra-band CA case (e.g., the PDSCH and the CORESET are in different
Component Carriers £COs)).

{0039} In some of the present implementations, a8 UE may be configured with muluple
CORESETS, 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}).

{6040] In some of the present implementations, the UE may prioritize and monitor a
CORESET if the monitored CORESET is assoviated with a USS and the Iowest search space 1D,
By contrast, & non-monitored CORESET may be a CORESET that 18 associated with a non-

moniored search space configuration, for example, due to QUL-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 BWF of a serving cell as other monitored CORESET(:). In some
other implenentations, the non-monitored CORESET may contain a PDCCH that overlaps with
at least one Resource Element {RE) corresponding te a Synchronization Signal (88)Phvsical
5 Broadeast 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)

nde.
{0041} NONMN-MONITORED CORESET FOR A DEFAULT PDSCH BEAM
{0042} in some implementations, a non-monitored CORESET may be used for a beam

10  indication for recetving a PDSCH when the non-monttored CORESET has the lowest CORESETYT
D among the configured CORESETS:,
{0043} For exampie, if the scheduling offset between the reception of the DL DCT and the
corresponding PDSCH is less than a threshold {e.g.. Threshold-Sched-Oifset). the UE may assume
that the DM-RS parts of the PDSCH may be guast co-located with the RS(s} in the TCH state with

15 respect to the QUL assumption{s). The QUL assumption(s) may e used for a PRDCCH QCL
indication {e.z., CORESET) with the lowest CORESET ID in the latest siot, where one or more
CORESETS, ia the latest slot, within the active BWP of the serving cell are configured for the UE.
{0044} Fig. 1 is a schematic diagram lustrating multiple CORESETs configured for a UE, in
accordance with example inplementations of the present disclosure, As shown in Fig, 1, the UE

20 s configured with two CORESETs, CORESETH! 102 and CORESETH2 104, overlapping in at
least one symbotl in the time domain. The UE may receive DCHrom CORESET#H2 104 to schedule
PDSCH 106, CORESETH! 102 may not be monitored by the UE due to, for example, priogity rules
{e.g., CORESET#1 102 is not configured with a €88, and/or 15 associated with a non-montiored
search space having the lowest search space ID). The non-monitored search space niay have the

25  lowest search space ID among those search spaces overlapping this non-monitored search space.
For example, if CORESET#] 12 is associated with a non-monitored search space that is
configured with a first search space 1D, and CORESET#2 104 is associated with & monitored
search space that is configured with a second search space ID, the first search space D may be
lower than the second search space 1D,

30 {9045} Currently, assuming that CORESET#1 102 has the lowest CORESET ID, if the

scheduling offset 11 between CORESET#2 104 and the comesponding PDSCH 106 is less than a
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threshold (e.z., Threshold-Sched-{HTset), an RX beam which is determined by the TCI state of
CORESET#HT 102 may be required to be used o receive PDSCH 106. In this case, the LIE is forcad
o 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.
& [o0de] Case 1.1

{0047} In some of the present implementations, the CORESET having the lowest CORESET
Y may not be taken ax a non-monitored CORESET. In such a case, if the monitoring eccasions
of the search space are overlapped in the time domain and the search spaces are associated with
different CORESETS having different QUL-TypeD properties, the UE may select the CORESET

10  having the fowest CORESET ID in the monitoring occasions in the active DL BWP of a serving
cell with the lowest serving cell index. Any overdapped 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 ©

monttor according to a predefined priority order (from high priority to low priority):

i5 1} CORESET associated with a CSS;
2} CORESET associated with a search space having the lowest search space ID: and

3} CORESET comaining the lowest CORESET ID.
{0049] This prionity rule may be used for determining the QUL assumptions of the RX beams
when twa or more CORESETs are overlapped in the time domain,
20 {90301 Case 1.2
{0051} in some of the present implementations, to avoid unfavourable beam switching, the
non-monttored CORESETs may be transparent to the UE. For example, if the scheduling offset
hetween the reception of the DL DCY and the comesponding 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-
25  located with the RS{s) in the TCL state with respect to the QUL assumption{s). The QCL
assamption{s) may be used for a monitored PDCCH QCL indication with the lowest CORESET
ID in the latest slot, where one or move CORESETS, in the latest slot, within the active BWP of
the serving cell are configured for the UE.
{6052} In this case, the non-monitowed PDCCH/CORESET may not be used for the QCL
30 assamption for reception of the schedopled PDSCH.

{66033} In some of the present implementations, 8 PDCCH is a monitored PDCCH when a UE

10
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pricritizes t© monitor the scarch space(s) associated with a given CORESET {containing the
monitared PDCCH) in an active DL BWP of a serving cell having the lowest serving cell index,
This UE may be configured to meonitor 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-configurad 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 CORESET: in the subsequent time slots. An example of the UE's operation

ix described helow:

> for a UE that monitors multiple search spaces associated with different CORESET:,
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 scarch 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 CORESETx that the UE does not monitor may not be used for

beam-indication or QUL-indication purposes.

{6056} In some of the present implementations, the UE may maintain and store the RRC
configaration of the non-monitored CORESET(s). This RRC configuration may be updated via
MAC-CE{(s} and/for DCL

{0057} In some other implementations, the UE may release the RRC configuration for the
non-monitored CORESET(S). The released RRU configuration may not be gpdated or stored by
the UE.

{6058] Case 1.4

{00591 Cuarrently, there is po clear wording on & non-monttored CORESET whether its QCL

~11-
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assumption should be maintained. be invahidated, or be pverridden by the overlapped monitored
CORESET. Example solutions for this issue are deseribed below as different cases.

{8060} Case 14,1

{006l) 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 assoctated with different CORESETS,
for a single cell operation or for an operation with CA in the same fregoency band,
> if the monitoring occasions of the search spaces are overlapped in the tme
domain and one or more search spaces are not monitored by the UE,
> the UE may store and maintain the QUL assumption for the nop-monitored

CORESET(s).

{8062} In some of the present implementations, the QCL assumption of the non-monitored
CORESET nay be updated via 1 MAC-CE andfor 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,

{oved} in some of the present implementations, the QCL assumption of the non-monitored
CORESET may be used for the non-overlapped symbels of this CORESET in the time domain,
{0065} In some of the present timplementations, the QCL agsumption of the non-monitored
CORESET may be used as a beam indication, a QCL indication, or being part of a QCL chain.
{8066] Case 14,2

00671 In Case 1.4.2, the UE may release or suspend the QUL assmmption 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 scarch space(s) arc not monitored by the UE,

> the UE may release the QCL assumption for the non-monitored

CORESET(s) and for the non-overlapped CORESETYs) 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 nop-overlapped CORESETS m the same search space, or
> the UE may release or suspend the QUL 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 CORESET: {e.g.. within one or

two QFDM symbols).

{6068 QOption #3
{6069} 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 & 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 QUL assumption for the non-monitored

CORESET(3} by the monttored CORESET.

{ou74] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may only be overridden in the overlapped svimbols of the non-meonttored CORESETY,
{ou71] In some other implementations, the QCL assomption of the nop-monitored
CORESET(s} mmay be overridden in the whole-time interval of the non~monitored CORESET.
{0072} NON-SELECTED CORESET FOR RADIO LINK MONITOR (REM: RS
SELECTION

{0073} In some implememations, an RLM RS selection process for a UE is described as

follows:

> the UE 15 not required to use an aperiodic or semi-persistent RS for radio hnk

maonitoring, and

~15-
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> the UE selects Neia RS{s} provided for the active TCHI states for a PDUCH 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

periadicity, the UE may select the CORESET{(s) with the highest CORESET 1D,

{0074} Fig, 2 is a schemuatic diagram illustrating multiple CORESETSs configured for g UE, in

accordance with example unplementations of the presemt disclosure, As shown in Fig, 2, the UE

is configured with CORESET#! 202, CORESET#2 204, and CORESET#3 206, where

& CORESET#1 202 overlaps CORESETH2 204 in at least ene synibol in the time domain,

[0075] Assuming that CORESET#! 202 has a higher CORESET ID than the overlapped

CORESET#2 204, the above-described RLEM RS selection process may be ambignous in a case

that CORESETH2 204 is not monitored by the UE,

{0076} In view of this issue, some of the present implementations provide methods to unprove
10 the UE’s behavior for the RLM RS selection process.

{80771 Case 2.1

{8078} In this case, the UE may select the CORESET(:) with the lowest CORESET 1D 1o

nwaitor when there are multiple CORESETs configured to the UE. An exampie RLM RS selection

precess is described below:

15

> the UE is not required to uwse an aperindic or semi-persistent RS for radio hink
monitoring, and

> the UE selects Nriw RS provided for the active TCI states for a PDCCH reception in
the CORESET{x) associated with the search space(s} with the shortest monitoring periodicity,
angd

> if nwltiple CORESETs are associated with the search spaced(s) with the same
periadicity, the UE may sclect the CORESET(s) with the lowest CORESET ID containing an

active TCI-state t monitor,

{0079} Case 2.2

{6084} In this case, to avord a case that there are no TCH states {or TCH states are not vadid) for

-14-
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selection, the selected CORESETs) may be monitared by the UE and be configured with TCI
stateds) during the REM RS selection process.

{6081} NON-MONITORED CORESET FOR A DEFAULT APERIODIC CSI-RS
BEAM

& [0082] In some implementations, if there is po PDSCH transmitted in the same symbols as

the aperiadic CSI-RS, the defauk 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

detenmining a defanlt QUL assumption is describad below:

> after the UE successtully decodes the DCY scheduling a PDSCH, if there is only
PDSCH(s) transmitied in the same symbols as the CSIRS, the defauht QCL assumption of the
aperiodic CSI-RS may follow the QUL assumption of the PDSCH {(assuming that the schedoling
offset between the reception of DCT and the PDSCH is larger than, or egual to, a threshold), and
> if there is no PDSCH transmitted in the same symibols as the CSE-RS, the defaule QCL
assumption of the aperiodic CSI-RS may be derived from the CORESET with the lowest

CORESET ID,

10
{0083} Ax described above, the CORESET with the lowest CORESET ID may be a non-
monitered 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 1s a schematic diagram lustrating mnltiple CORESETs configured for a UE, in
158 seccordance with example implementations of the present disclosure. As show in Fig. 3, the UE s
configored with two CORESETs, CORESETH#1 302 and CORESETH2 304, overlapping in at least
one symbol in the time domain. In addition, the UE may receive DCI from CORESET#H2 304 to
transmit the apertodic CSI-RS in resource 306,
{00851 Assuming that CORESET#H#1 302 has the lowest CORESET ID and is not monitored
20 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 carryving the aperiodic CSI-RS when
the scheduling offset 31 between the reception of the DCI in CORESET#2 304 and the resource
306 18 less than a threshold (e.g., Threshold-Sched-Offset), but this may result in an unfavourable

bheam switching.

~15-
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{0086} I view of this issue, in some of the present inplementations, the CORESET with the
lowest CORESET 1D may be expected to be monitored by the UE and contain at least one activated
TCH state,
{0087} Fig. 4 is a schematic diagram illustrating multiple CORESETSs 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, CORESETH2 404 and CORESETH3 406, CORESET#1 402
may overlap CORESET#2 404 in at least one symbol in the time domain, and CORESETH2 404
may farther overlap CORESETH3 486 in at least one symbol in the time domain.
{0088} In this example implementation, the UE may monitor CORESETH#1 402 only, or
10 monittr both of CORESET#! 402 and CORESETH3 406 simubtaneously. If the UE monitors
CORESET#1 402 and CORESET#3 406, then CORESET#Z 404 may be the only non-monitored
CORESET, and #ts QCL assumyption for the heam indication may follow the processes described
1 the present disclosure, By comtrast, if the UE only monitors CORESETH 402, then both
CORESETH2 404 snd CORESETH3 406 may becorne overlapped non-monitored CORESETs, and
15 their QCL assumptions for the bemn indication may either remain the same spatial QCLs, or be
overridden by the non-monitored CORESET with the lowest CORESET 1D,
{6089} DEPRIORITIZED PDSCH
{80901 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
20 a deprioritized PDSCH, which means that the level of prionty for receiving this PDSCH may be
reduoeed.
{oputy Fig. 5 is a schematic diagram Hustrating a PDSCH overlapping a CORESET m the
time domain, in accordance with example implementations of the preseat disclosure. As shown in
Fig. 5, the UE may receive DCT in CORESET#H! 302 to schednle PDSCH 504 that overlaps
25 CORESETH2 30R in the time domain. In this example implementation, PDSCH 504 may contain
resowrce 306 carrying an aperiodic CSERS that does pot overlap CORESETH2 508 in the time
domain, The location of resource 506 may be scheduled or determined by the DCT obtained from
CORESET#1 302, The scheduling offset 31 may be a time interval between the end of the last
symbol of the PDCCH carryving the DCI {in CORESET#1 502) and the beginning of the first
30 symbol of PDSCH 504, In this example implementation, the scheduling offset 51 may be less than

a threshold (e.g., Threshold-Sched-Offset).

18-
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{0092} In some of the present implementations, all CORESETs configured to the UE (e.g.,
CORESET#H#1 502 and CORESETH2 508) and the resource carrying the aperiodic CSERS {eg.
resource 306 in Fig. 533 may be provided in a time slot in an active BWP of a serving cell.
{6093} In some implementations of the present implementation, CORESETH2 308 may be a
&  non-monitored CORESET associated with a non~-monttared search space configured o the UE.
{0094} Technigques for determining the QCL assumption for PDSCH 504 or resource 536
carrying the aperiodic USI-RS are described below,
{0095} Case 3.1
{8096} 1 this case, the QCL assumption of PRSCH 504 may follow the QCL assumption of
10 CORESETH2 5308 that overlaps PDSCH 304 in at least one symbol in the time donuain, Fer
exampie, the UE may assume that the DM-RS ports of PDSCH 304 wre quast co-located with the
RS{x) indicated in the TCT state with respect to the QUL assumption(s} used for the PDCCH QCL
nndication {e.g., corresponding to CORESETH2 508) with the lowest CORESET ID in the hatest
slot in which one or more CORESETs within the active BWP of the serving cell are configured
15 forthe UE.
(6097} 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 DCT scheduling PRSCH 504, if only
20 PDSCH 304 is wansmitted in the same symbols as resource 506 having the aperiodic CSI-RS, the
defaslt QCL assumption for the aperiedic CSERS resource 506 may follow the QUL assunmption
of PDSCH 304, even if the reception of PDSCH 504 is deprioritized because of being overlapped
with CORESETHZ 508 in at least one OFDM symbol in the time domain.
01881 In some of such implementations, if there are multiple QCL assumiptions for a single
25  PDSCH in the time domain over at least one OFDM symbol, the aperiodic CSIRS may follow the
same QUL assumption(s) as the aligned PDSCH symbaols.
{00161} Case 3.3
09162  Cuvently, there is no clear wording on a depriorvitized PDSCH whether its QCL
assmnption should be maintained, invalidsted, or ovemridden by the overlapped CORESET.
30  Example solutions for this issue are described below.

[00103]  Case 3.3.1

A7
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{00104]  In Case 3.3.1, the UE may store and maintain the QUL assumption of the deprioritized
PDSCH {e.g., PDSCH 304}, if the QCL assumption (e.z., 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. 53} overlapping the PDSCH in at least one symbol in the time domain. The UE may be expected
& o prioritize the reception of the PRCCH associated with that CORESET {e.g.. CORESET#2 50%).
In some of the present implementations, the QUL assumption of the deprioritized PDSCH may
still be used for this PDSCH if the UE supports multiple RX beams. In some other implementations,
the QUL assumption of the deprioritized PDSCH may be used for the non-overlapped portion with
CORESET#2 308, In some other implementations, the QCL assumption may be used for beam
10 indication purposes of for building a QCL chain.
{80185} Case 3.3.2
[0106]  In Case 3.3.2, the UE may release, or partially release, the QCL asswmption of the
deprioritized PDSCH {e.g.. PDSCH 504}, if the QCL assumption {e.g., QUCL-TypeD parameters}
of the DMRSs of this PDSCH ix different from the DMRSs of the PDCCH {e.g., in CORESET#2
15 5083 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., CORESETH2 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 napn-overfapped pertion.
20 01971 Case333
{00108]  In Case 3.3.3, the UE nwy 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 18 different from the
DMRSs of the PDOCCH (e.g., in CORESETH2 508) overlapping the PDSCH in at least one symbaol
25  in the time domain. The UE may be expected to prioritize the reception of the PDOCCH associated
with that CORESET.
60149} In some of the present implementations, if two or nwowe CORESETs are chosen, the
UE may select the CORESET with the towest CORESET ID to override the QUL assumption of
the deprioritized PDSCH. In some of the present implementations, the UE may overarite the QCL
30  assamption of the deprioritized PDSCH only for the overlapped portion with the CORESET{(s) in

the time domain while maintaining this QCL assamption for the non-overlapped portion.

~18-
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{90119} DEPRIORITIZED PDSCH FOR OVERLAPPED APERIODIC CSI-RS AND
CORESET
{00111}  Fig. 6 is a schematic diagram illustrating that an aperiodic C81-RS, a PDSCH, and a
CORESET are overlapped in the time domain, in accordance with example implementations of
§  the present disclosure. As shown in Big. 6. the UE may receive DCI in CORESETHI 602 to
schedole PDSCH 004 that overlaps CORESET#2 608 in the time domain. Sianlar to Fig. 5,
PDSCH 604 may also contain resomrce 606 carrving an aperiodic CSERS, but resource 606
overlaps CORESETH2 603 in the time domain. In addition, the scheduling offset 61 may be a time
urerval between the end of last symbol of the PDCCH carrying the DCI {in CORESET#I 602}

10 and the beginning of the first symbel of PDSCH 604. In this example tmplementation, the
scheduling offset 61 may be less than a tlweshold (e.g., Threshold-Sched-Offset).

[00112]  In some of the present implementations, the UE may apply the QUL assumption of the
mitored and priovitized CORESET (e g, CORESET#2 608) as a default beam for the reception
of the aperiodic CSERS resource {e.g. resource 606) In some implementations, both the

15  overlapped and non-overlapped portions of the symbwls of the apericdic CSI-RS in resource 606
may use the same QCL assumption. In some other implementations, only the overlapped portions
of the aperiadic CSI-RS in resource 606 may use the same QCL assumption as the overlapped
CORESETH2 608, and the non-overlapped portions of the aperiodic CSERS in resource 606 may
keep using the original QCL configuration.

20 {80113] DEPRIORITIZED PDSCH FOR NON-MONITORED CORESETY(s)

{00114} Axdescribed above, if the QCL assumption (e.g., QUCL-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 PDOCH associated with
that CORESET over the PDSCH.

25 [00115]  However, if that CORESET is not monitored by the UE {e.g., due to sccidentally
overlapping with other CORESETY), the UEs behavior may be wnclear 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 dingram illoststing multiple CORESETs configured for a UE in

30 accordance with example implementations of the present discloswre. In the example

implementation, the UE may receive DCT from CORESETH1 702 to schedule PDSCH 704 that

~18-
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overfaps CORESETH2 706 in the time domain, where CORESET#2 706 and CORESEST#3 708
are overlapped in at least one symbal in the time domain with different QCL assumptions. In
addition, CORESETH#3 is monitored by the UE, and while CORESET#2 ix not monitored. As
described above, it may be unclear whether the reception of PDSCH 704 should change 1ts QCL
§  assamption for the non-monitored and overlapped CORESETHZ 706,
[00117]  In view of this issue, technigues for determining the QCL assuwmption for the PDSCH
that everlaps CORESET(s} are described below,
{80118} Case 4.1
{801191  1In this case, the PDSCH may have the same QCL assumption as the overlapped non-
10 monitered CORESET. For example, in Fig. 7, the QCL assumption of PDSCH 704 may follow
the QCL assumption of the overlappad non-mogitored CORESET#H2 706, if the scheduling offset
71 between the reception of the DCH 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).
15 (001201 Cased.2
{00121]  Fig 8isa schenwatic diagram iflastrating nuwhtiple CORESETSs configured for a UE, in
accordance with example implementations of the presemt disclosure. In the example
implementation, the UE may recetve DCT from CORESETH1 802 1o schedule PDSCH 804 that
overtaps CORESETHZ 806 in the time domain. In addition, CORESETH2 806 ix menitored by the
20 UE.
{80122} In this case. if the scheduling offset 81 between the reception of the DT and the
corresponding PDSCH 804 s less than a threshold {e.g., Threshold-Sched-Offset), and the QCL
assumption of the DMRSs of PDSCH 804 15 different from the overlapped monitored PRCCH (in
CORESET#H2 806), the UE may be expected to prioritize the reception of monitored PDCCH
25 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 differemt CCs).

(001231 Fig. 9 i3 a flowchart for a method of determining QCL assamptions in a wireless

In action 902, 2 UE may monitor at least one of multiple CORESETSs configared for the UE within
30 an active BWP of a serving cell in a time slot. In action 904, the UE may apply a QUL assumption

of a CORESET to receive an aperiodic CSI-RS. The CORESET may be associated with a

30
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maonitored  scarch space configured with the lowest CORESET D among the monitored
CORESETYs).
{00124]  In some of the present implementations, the UE may monitor at least one of multiple
CORESETSs configured for the LIE within an active BWF of a serving cell in a time dot. In addition,
§  the UE may receive DCIE scheduling a PDSCH from a PDCOCH and apply a QCL assumption for
reception of the PDCCH to recaive the PRDSCH. when a scheduling offset between an end of a last
svmbol of the PDCCH carrving the DCY and a bepinning of a first symbol of the PDSCH ix less
than a threshuld. The above-described PDXOCH may be transmitted in one of a set of one or muwe
menttored CORESETY, where this monitored CORESET (in which the PDCCH is transmitted}
10 may be assoctated with a1 monitored search space configured with a lowest CORESET ID among
the monitored CORESET{(s).
{60125} Fig 10 is a bloek diagram illustrating a node for wireless conwnunication, i
accordance with various aspects of the present disclosure. As shown in Fig. 18, a nede 1000 may
include a tansceiver 1020, a processor 1028, & memory 1034, one or more presentation
15  components 1138, and at least one antenna 1036, The node 1000 may also include an RF spectrum
band module, & BS communications modale, a network conununications module, and a system
communications management maodule, Input/Output (O} ports, VO components, and power
supply (not explicitly shown in Fig. 10). Each of these components may be in communication with
cach other, directly or indirectly, over one or more buses 1040, In one implementation, the node
20 1000 may be a UE or a BS that performs various functions described herein, for example, with
reference to Figs. | through 9.
061261 The wansceiver 1020 having a transmitter 1022 {e.g., trapsmitting/ransmission
cireritry) and a receiver 1024 (e g, receivingfreception civeuiiry) may be configured to transmit
and/or recetve time and/or frequency resource partitiontng information. In some implementations,
25 the wransceiver 1020 may be configured 1o transmit in different types of subframes and slots
including, but not Bmited to, usable, non-usable and flexibly usable sobframes and dot formats.
The transceiver 1020 may be configured to receive data and control chanmelds.
[B9127}  The node 1000 may include a variety of computer-readable media. Computer-readable
medis may be any available media that may be accessed by the node 1008 and incluade both volatile
30  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

31
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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 maduies or data.

{00128} Computer storage media includes RAM, ROM, EEPROM, flash memory or other
§  memory technology, CD-ROM, Digital Versatile Disks {(DYD) or other optical disk storage,

magnetic cassettes, magnetic tape, magnetic disk storage or other magaetic storage devices.

Computer storage media does not comprise a propagated data signal. Communication media
typically embodies computer-readable instractions, data structures, program modules or other data
in a modulated data signal such as a carrier wave or other transport mechanism and includes any

10  information delivery media. The term “modulated data signal™ means a signal that bas 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 pot limitation, communication media includes wired meadia such as a wired
network or divect-wired connection, and wircless media such as acoustic, RE, infrared and other
wireless media. Combinations of any of the above should alse be included within the scope of

15 computer-readable media
{00129}  The memory 1034 may include computer-storage media in the form of volatile andfor
non-volatile memaory. The memory 1034 may be removable, non-removable, or a combination
thereot. Example memory includes solid-state memory, hard drives, optical-disce drives, and ete,
As illustrated in Fig. 10, The memory 1034 may store computer-readable, computer-executable

20 nstructons 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. | through
Q. Aliernatively, the mstructions 1032 may not be directly executable by the processor 1028 bat
be configwred to cause the node 1000 {e.g., when compiled and executed) to perform various
functions described herein.

25  [00130]  The processor 1028 {e.g., having processing circuitryy may include an intelligent
hardware device, e.g., a Central Processing Uit (CPUD, a microcontroller, an ASIC, and ete. The
processor 1028 may include memory, The processor H028 may process the data 1030 and the
instructions 1032 received from the memory 1034, and information through the transceiver 1020,
the base band communications modale, andfor the network conpmunications module. The

30 processor 1028 may also process information to be sent 1o the transceiver 1020 for transmission

through the antenna 1038, 1o the network communications module for ransmission to a core

39
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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, ete.

{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 t©
certain implementations, a person of ardinary 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 deseribed
implementations are to be considered in all respects as Hlastrative and not restrictive. It should
also be understood that the present application is not limited to the particelar implementations
described above, but many rearrangements, modificaticns, and substitutions are possible without

departing from the scope of the present disclosure.

35
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CLAIMS
WHAT IS CLAIMED 18:

1. A user equipment {UE) comprising:
5 one or more non-ransitory  computer-readable media having  computer-executable
mstractions embodied thereon; and
at least one processor coupled to the one or more non-transitory computer-readable media,
and configured t0 execute the computer-executable instructions to:
momitor at least one of a plurality of Coatrol Resource Sets {CORESETs) configured for
10 the UE within an active BWP of a serving cell in a time slot; and
apply a first Quast Co-Location {QCL) assumption of a first CORESET of a set of one or
more monitored CORESETs 1o receive an aperiodic Channel Status Information-Reterence Signal
{CSI-RSk
wherein the first CORESET is associated with 8 montiored search space configured with a

15 fowest 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
obtain, from the first CORESET. Downlink Control Information (DCI) scheduling the
20  aperodic CSI-RS, wherein a scheduling offset between an end of a last symbol of a Physical
Dowalink Control Channel (PDCCH) earrying the DCT and a beginning of a first symbol of a

resource carrying the apertodic CSERS is less than a threshold.

3. The UE of claim 1, wherein the first CORESET overlaps a second CORESET of the
25  plurality of CORESETSs in at least one symbol in a time domain, the second CORESET is a non-
monitored CORESET in the plorality 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
30  CORESET 1s configured with a first search space 1D, the non~-monitored search space associated

with the second CORESET is configured with a second search space 1D, and the first search space

24
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1D 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 (8Cell}.
6. The UE of claim 3, wherein the second CORESET tfurther overlaps a third CORESET
of the set of one or more monitored CORESETY in at least one symbel in the time domain.
10 7. The UE of claim 1. whercin the plurality of CORESETx: and a resource carrying the
aperiodic CSE-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 o
15 obtatn DCE scheduling a Physical Downlink Shared Channel (PDSCH} from the first
CORESET, and
apply a second (JCL assumption of a second CORESET to receive the PDSCH when a
scheduling offset between an end of a last symbol of a PDCCH canrying the DCI and 2 beginning
of a first symbol of the PDSCH is exs than a threshold;
20 wherein the second CORESET overlaps the PDSCH in at least one symbol in a time

domain,

G, The UE of claim !, wherem the second CORESET is a non-monitored COREBSET i the
plurality of CORESETSs, and the non-monitored CORESET is associated with a nop-monitored

25 search space configured o the UE,

10, A user equipment {UE) comprising:
one or more  non-transitory  computer-readable media having  computer-executable
instructions embodied thereon; and
30 at teast one processor coupled to the one or more non-transitory computer-readable media,

and configured to execute the compoter-executable instructions to:
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monitor at least one of a plarality of Control Resource Sets (CORESETSs} configured for
the UE within an active Bandwidth Part {BWP} of a serving cell in a time slot;
receive Downlink Control Information {DCH scheduling a Physical Downlink Shared
Chanpel {PDSCH) from a Physical Downlink Control Channel (PDCCH]Y; and
& apply a Quast 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 carryving the
DCY and a beginaning of a first symbal 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 15 associated with a monitored search
10 space configured with a lowest CORESET identity {(ID) among the set of one or more monitored
CORESETs.

11, A method of wireless conununications, the method comprising:
monitoring, by a user equipment (LIE}, at least one of a plurality of Control Resource Setg
15 (CORESETx) configured tor 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) assunystion of a first CORESET of
a set of one or more monitored CORESETs to recetve an aperiodic Channel Status Information-
Reterence Signal (CSI-RS);
wherein the first CORESET #s associated with & monitored search space configured with a

20 lowest CORESET ldentity (1D} among a set of one or more monitored CORESETSs.

12. The method of claim 11, forther 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
25  Physical Downlink Control Channel (PDOCH) carrying the DCY and a beginning of a first symbaol

of a resource carrying the aperfodic CSI-RS s less than a threshold,

13. The method of claim 11, wherein the first CORESET overlaps a second CORESET of
the plamslity of CORESETs in at least one symbol in a time domain, the second CORESET is a
30 non-monitored CORESET in the plurality of CORESETS, and the non-monitored CORESET 15

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 configurad with a first search space 1D, the non-monitored search space associated
with the second CORESET is configured with a second search space I, and the first search space

& IDis Jower than the second search space ID.

15. The method of claim 13, wherein the second CORESET is configured on ong of:
a deactivated Bandwidth Part {(BWP): and

a deactivated Secondary Cell {(SCell}.

10
16. The method of claim 13, wherein the second CORESET further overlaps a third
CORESET of the set of one or more monitored CORESET: in &t Jeast one symbol in the time
domain,
15 17. The methad of claim 11, wherein the plurality of CORESETs and a resource carrying

the aperiadic CSE-RS are provided in the time slot and the active BWP of the serving cell.

18. The method of claim 11, further comprising:
obtatning, by the UE, DCI scheduling a Physical Dowslink Shared Channel (PDSCH} from
20 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 PDOCH 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

25  domain,
19 The method of claim I8, wherein the second CORESET is a non-monitored CORESET
in the plorality of CORESETs, and the non-monitored CORESET ix associated with a non-

monitored search space configured to the UE.

30
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ABSTRACT

A method of wircless commanications 18 provided. The method includes monitoring, by
a pser equipment (UE), at least ome of g plurality of Control Resource Sets (CORESET:}
contigured for the UE within an active BWP of a serving cell in a time slot, and applying, by the
UE, a first Quast Co-Location (CL) assamption of a first CORESET of a set of one or more
monitered CORESET: o receive an aperiodic Channel Status Information-Reference Signal (CS1-
RS). The first CORESET is associated with a monitored search space configured with g lowest

CORESET Kentity {1D) among the monitored CORESET{(x).

38
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I you need assistance i compisting ihe foom, calf F-800-PTI-S1H5 and sefect opficn 2
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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 | US78136

Application Data Sheet 37 CFR 1.76

Application Number

METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR

Title of Invention 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:

7 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:

R
Inventor ‘1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| [] pren-cHuN | [CHENG | [
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 bF, No. 185, Jingye 1st Road, Zhongshan District
Address 2 [Taipei, Taiwan
City ‘ [raipei | state/Province ‘ |
Postal Code | | HJ Countryi ‘ hw
Inventor 12
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
‘ -] [rsunc-Hua ‘ [rsai | ]
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City |Hsinchu J|country of Residence | w |

Mailing Address of Inventor:

Address 1 2F -7, No.135, Ciyun Rd., East Dist.

Address 2

City ‘ I—Isinchu I State/Province ‘ |
Postal Code | |30072 | Countryi ‘ hw

Remove
Inventor L‘l

Legal Name

EFS Web 2.2.12
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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 | US78136

Application Data Sheet 37 CFR 1.76

Application Number

METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR
BEAM OPERATIONS

Title of Invention

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 ‘Flsinchu I‘Country of Residence | ‘IIV-V I

Mailing Address of Inventor:

Address 1 bF-1, NO. 5, HSIN-AN RD.

Address 2 HSINCHU SCIENCE-BASED INDUSTRIAL PARK

City ‘ l—lsinchu | State/Province ‘ |
Postal Code | |300 | Countryi ‘ ’TW

Remove
Inventor \4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| [] pvan-cren | LN =
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service

City ‘Hualien |‘Country of Residence | ‘II'W |

Mailing Address of Inventor:

Address 1 No.130, Zhuangjing Rd., Hualien City

Address 2 Hualien County 970, Taiwan (R.O.C.)

City ‘ Hualien | state/Province ‘ |
Postal Code | |970 | Countryi ‘ rFW

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

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

EFS Web 2212
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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 | US78136

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR
BEAM OPERATIONS

Application Information:

Title of the Invention SSUMPTIONS FOR BEAM OPERATIONS e

Attorney Docket Number| US78136 Small Entity Status Claimed [ ]

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

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.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 Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

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

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

] 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: ® Customer Number US Patent Practitioner ‘ () Limited Recognition (37 CFR 11.9)
Customer Number F4000

EFS Web 2212

Samsung Exhibit 1002, Page 43 of 220



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
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L Attorney Docket Number | US78136
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS 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)
[Claims benefit of provisional vl 62/754165 P018-1 1-M1

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

by selecting the Add button.

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 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 (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).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. 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 18, 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
[] 186, 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.

EFS Web 2212
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Attorney Docket Number | US78136

Application Data Sheet 37 CFR 1.76

Application Number

METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR
BEAM OPERATIONS

Title of Invention

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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Attorney Docket Number | US78136

Application Data Sheet 37 CFR 1.76

Application Number

METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR
BEAM OPERATIONS

Title of Invention

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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Attorney Docket Number | US78136

Application Data Sheet 37 CFR 1.76

Application Number

METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR
BEAM OPERATIONS

Title of Invention

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 [/Alvin Koan/ Date (YYYY-MM-DD)| [2019-10-21
First Name P\Ivin Last Name ‘ }(oan Registration Number 8468
Additional Signature may be generated within this form by selecting the Add button.
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Attorney Docket Number | US78136

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS 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:

METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL)

Title of Invention: ASSUMPTIONS FOR BEAM OPERATIONS

First Named Inventor/Applicant Name: CHIEN-CHUN CHENG
Filer: Alvin Sean Koan
Attorney Docket Number: US78136

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 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sub-Total in

usD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1720
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Electronic Acknowledgement Receipt

EFS ID: 37532222

Application Number: 16660726

International Application Number:

Confirmation Number: 7501

METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL)

Title of Invention: ASSUMPTIONS FOR BEAM OPERATIONS

First Named Inventor/Applicant Name: CHIEN-CHUN CHENG
Customer Number: 54000
Filer: Alvin Sean Koan

Filer Authorized By:

Attorney Docket Number: US78136
Receipt Date: 22-0CT-2019
Filing Date:
Time Stamp: 21:04:50
Application Type: Utility under 35 USC 111{a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1720

RAM confirmation Number E20190LL05379292

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
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

1138501

1 Power of Attorney US78136191021POA.pdf no 2

60abee45710c00a39d7d385c4436bda6504)
Yeeel

Warnings:

Information:

3909940

2 Specification US78136191018_Spec.pdf no 23

5616b8e1297cf10fbb6375fe377155fa80df|

Warnings:

Information:

567557

3 Claims US78136191018_Clms.pdf no 4

213a50b3a5a0451a7690111dec15ddc89b2

Warnings:

Information:

60984

4 Abstract US78136191018_Abst.pdf no 1

0009045 1eaSh4c9eb926c67000635074913
ed2bs

Warnings:

Information:

69691

Drawings-only black and white line

. US78136191018_draw.pdf no 6
drawings

560e3731a2c26bd558f7b7502edf18e6204|
40dee

Warnings:

Information:

1089751

6 Oath or Declaration filed US78136191021DEC.pdf no 4

39d10b262¢f3476858d7589092617e22ch7]

Warnings:

Information:
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1793048

7 Application Data Sheet US78136__ADS.pdf no 9

16916685ed61460363eb389900d50b0 18|
a08325

Warnings:

Information:

34743
8 Fee Worksheet (SB06) fee-info.pdf no 2
63b28a019daa0695f637b513a15fcfo13a85|
Warnings:
Information:
Total Files Size (in bytes)1 8664215

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 16/660,726
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 300
SEARCH FEE
(37 CFR 1.16(K), (), or (m)) N/A N/A N/A N/A 660
EXAMINATION FEE
o FEE N/A N/A N/A N/A 760
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 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) 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
16/660,726 10/22/2019 1720 US78136 19 3
CONFIRMATION NO. 7501
54000 FILING RECEIPT
ScienBiziP, PC
550 South Hope Street AN RS LS SR UMIton
Suite 2825

Los Angeles, CA 90071
Date Mailed: 11/08/2019

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, Hsinchu, TAIWAN;
YU-HSIN CHENG, Hsinchu, TAIWAN;
WAN-CHEN LIN, Hualien, 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 appln 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

Samsung Exhibit 1002, Page 56 of 220



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: 11/06/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/660,726

Projected Publication Date: 05/07/2020
Non-Publication Request: No

Early Publication Request: No
Title

METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL)
ASSUMPTIONS FOR BEAM OPERATIONS

Preliminary Class

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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Doc code: IDS PTO/SB/08a (03-15)

. . . - Approved for use through 07/31/2016. 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 16660726

Filing Date P019-10-22
INFORMATION DISCLOSURE First Named Inventor ‘FHIEN—CHUN CHENG
STATEMENT BY APPLICANT Art Unit ‘

( Not for submission under 37 CFR 1.99)

Examiner Name ‘

Attorney Docket Number ‘ US78136

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(gm*lner Cite Patent Number Kind Issue Date Na".”e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document -
Figures Appear
1
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

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 | Number2 Codezj Code4| Date PP Passages or Relevant
Document )
Figures Appear
1 [108111286 N A 2018-06-01 TE CORPORATION At least the Abstract X
2 018016907 O A1l 2018-01-25 | G ELECTRONICS INC. | the whole document ]

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

NON-PATENT LITERATURE DOCUMENTS Remove
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Application Number 16660726

Filing Date 2019-10-22
INFORMATION DISCLOSURE First Named Inventor ‘ CHIEN-CHUN CHENG
STATEMENT BY APPLICANT Art Unit ‘

( Not for submission under 37 CFR 1.99)

Examiner Name ‘

Attorney Docket Number ‘ US78136

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

E’.‘?m'[‘er Cite (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T8
Initials No . . .
publisher, city and/or country where published.
1 V' TE 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 VIVO Maintenance for beam management; RI-1810366 3GPP TSG RAN WGI #94b, 12 Oct.2018(12.10.2018),
Fections 2-3
3 V' TE Maintenance for beam management; RI-1808196 3GPP TSG RAN WGI Meeting #94, 24 Aug.2018(24.08.2018),

rections 24

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). 3 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 WIPO 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 16660726

Filing Date 2019-10-22
INFORMATION DISCLOSURE First Named Inventor ‘ CHIEN-CHUN CHENG
STATEMENT BY APPLICANT Art Unit ‘

( Not for submission under 37 CFR 1.99)

Examiner Name ‘

Attorney Docket Number ‘ US78136

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.
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 fAlvin Koan/ Date (YYYY-MM-DD) 2020-04-10

Name/Print Alvin Koan Registration Number Fi8468

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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{14]

{19]

{16]

{171

{18]

19

{201

{21

{22]

{231
{24]
{291
{28}

27

{28]

{29]
{30]

3
SHNES 4Zt ZLE{E siol ot BLE R MEE & Mo{x stitof CiE
HEE =g = o
Mologrte N7 Mol A MES Cishod ZHZE 0 2 QCl(quasi  co-location)
IHEHEg MEE = Ut

Mojoore M7 Mol A MEE ZZo] M Z 2 CSi-RS(channel  state
information-reference  signal) E 3 Qct EIctn 7FEE = Qloh

7 eede g7 Mo AGH MEE 5 HE-5Y XNo| HEE *[E A1 Ao

N

M| E £ CSI-RS(channe!  state information-reference  signal) 2t QoL El $iCt

H5tn, 38 Mol HEE /It M2 Mo HMEE 571 45 B3 QoL

<
Cto 7t e &= RUch

=
47 B2 &7 HMo{T 2740l W WS Chstod HZ COH2 £ A WSS 227

=
g7 22l sEd 3 Mol Mol 28t HES A

Axstod & [E & 2= ot
g Aol & vt

2 grEol U AMAlojof 2 Setnk 7IXK|= 7o Mo MEE I F &S M-
Sl 4ol Molz 27l ol ME KD, £H2rol Mo{z 274 ol& el Sl B A2
ojgstod Ao HEof tiE Eaiele BEE s¥Eo=M Bot stz
Eg8xMor Mo{HEE S48 & 5 it

g yHol Jled 2ye d&F Zisg™ 2o Met=lx e ot E Zle
EHE0 2 ¢Ho MAWEREH |KFEH £+ Ut
Eo| ZHErE MY

B ool 28 olfHE E7| 6t A ME Mol UdEZ ZEE =, HE T2
2 arHo| s MAIE MIstn, AME B B 2 W ey
AbAE M HSECH

T 12 3GPP LTEATE-A AlAHo| 0|8 x= Ecl MIE L O|EZ 0|BF
utr] of MS M g S off A o)

T 2& 3GPP LTEATE-A AlAEIS] B M I pff Qradio frame) 2| X2
off Al BHC}

T 32 3GPP LTEATE-A A|AHS] 3182 3 &Ro X a2 8 oAl &t}

& 4= 3GPP LTEATE-A AlAEIC Stefdl 3 MEXZg| o g LB ot

L 55 3GPP LTEATE-A AlARL| M2 3 MEZ gigle] FEE o A{ &t

T2 2 HHo AU AlAjodo] I E X ®-ZE (selfcontained) AlE I o @19]
TFEE oAl Bt}

T 2 gdEel U Ao mE stEdIa ANM-ZE HEZ YU
HEY I AAN-EZE HEZ gl S of Al St

T 82 ZIX|=Zo = 7ol TxRx H FAof CiEt LS LhEFHHDE

T obE ME Z oj 7igto| &l Melol U E Lt g i)

T 102 Mo dE Mol U o E L EH
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{311

{32]
[33]
{34]

{3%]

f36]

{371

{38}
fs9]

{40}

4
= 112 HEol 232 oj3 Y Al 7HESHoF 5ti= Tx Beam 2f & ol E
Lt Ef AT
T e oE Y S0 ¥l HEIO M of & Mol AU S LIEHHCE
T 132 BEN TJIX=E ¢o Mol BE s54 @Ol A oS LhE A
T s 2 L Eol U Ao M E BEn ZIX=F 2 T AECH
gBo HAIE ¢/t SH

Olst o] 7{= 2 CDMA(code division multiple access), FDMA(frequency  division
multiple access), TDMA(time  division multiple access), OFDMA(orthogonal
frequency division multiple access), SC-FDMA(single carrier frequency division
multiple access) S I Z 2 CIYE 2 M M& A|A"Ho ASE = QCh cDVMA =
UTRA(Universal Terrestrial Radio Access)H CDMA20003} £2-& F4 7] < (radio
technology) 2 T31E % QLI TDMA = GSM(Global System for Mobile
communications)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data Rates
for GSM Evolution) @ Z'2 £ Jl==2 FHE £ QICl. OFDMA £ IEEE 802.11
(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) SI &2
SEM gz FHE £ QlCh UTRA £ UMTS(Universal  Mobile
Telecommunications System) 2} [ 0| C}. 3GPP(3rd Generation Partnership Project)
LTE(long term evolution) & E-UTRA & At 83tE= E-UMTS(Evolved UMTS) <
AURZ M 5t ZoiaA] oFbMA £ AEstn 42 Foli scrFDMA S
& st LTE—A(Advanced) = 3GPP LTE o &gt w{ ™ ojct.

MBS HESHA of 7 ﬁoH 3cPp ZIEtel o|& S & AlA"EIE /F
Zlsskx| o 2 2| 7l X Atdo] ojof MetEle A2 otk £, o]t ol
= EEMHEBEE)EoE2 2 ¢ ! =7 /st M E
ZojH, olEt SH Eojd A2 2 LdHo JIs ™M MY E HolutRl =
HAolMd ChE HEllZ2 HEE 5= ok

New RAT 2 =2 dt7loff €Al 3GPP LTEATE-A AlA Roff CHIH A ZHEF5]
M Ert $&5E 3GPP LTEATE-A  of CH8 MBS New RAT 2| O|SHE & 7|

Af =

e X = £ QUoMH , New RAT o MHAHIQ A5E| X} &b EHO | TEATE-A
ST MMEE New RAT Ol MEE =& UCH New RAT 2 W4 56 0ls
sie 2 XlalE =52 Ut

3GPP LTEATE-A AlA &
T 12 3GPP LTELTE-A AlAElo] 0|8 22 IS
Qldhbrd O A3 MZ " S Mozt 7| 98 = odo|ct,
T O] THE! & EH Ol A Ch Al TR0 #H KIH Lh, AH2 of Mofl Zigfst &2 oA
s10ioiiMd ZIX|I=Z B7IE2 2F= 59 =7 M & Mnitial cell search) Z Y2
> stct ol2 /sl B JIXKIZe2REH F&7! &M D (Primary

Synchronization Channel, P-SCH) 2! £2&57| #H'=(Secondary Synchronization

o
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fa1]

{42]

{43]

{44]

5
Channel, S-SCH) 2 = 4i5lod ZIX|=Z 3 5278 ¥ &1, diD(dentity) 5 2]
MEBE =56t o &, 02dE ZIXFo2RE 2 2% aA ZH(Physical Broadcast
Channel) & = 4lstod M L 84 HEE =58 £+ Qo §tH, g 7| A
B M Erlofd StEFRIF EX ME (Downlink Reference Signal, DL RS) &
=St SHEFRI A A EE #olE £ ot
7| A etMg of 7l (a2 oA

s102 ol A E 8} 5t g 23| o A ' (Physical
Downlink Control Channel, PDCCH) 2 E st I Moixid HEof i} E

E ojsteEal 328 A 'H(Physical Downlink Control Channel, PDSCH) 2 % £15}04
EC FAMHAANARHHEE EHEE = QUrh

O, B2 ZIXIZof &8 & 23517 26t ol © A s103 x| & 7 s106 1t
Z2 o M=% ¥ H(Random Access Procedure) 2 5 & £~ QlrCt. 0l& I3l
cgte 2 2 2ol M 25 Al 'H(Physical Random Access Channel, PRACH) 2 &3
I 2| HE (preamble) S T3t (5103), = 25t FRIAAX oA & 0]of

Sa58e 337 MDS S LU0 O S HAIKIE 248 £
2ICHs104). B 7|8t ol M& ol B F7hH @l 22 Yol Mol

=
H&s105) A S EletFIA ofaid & olof CiSst = S 2lstEd 23 F AL
A
T

< <
= fs106) O £ 2 5=5 BZR} (Contention Resolution Procedure) & = &

dct
=t Hio 242 HRAE s U2 olF LEXd /5T 3 ME TS

3 B35 E(Physical Uplink Shared Channel,

{AeFal 3 A of A E(Physical Uplink Control Channel, PUCCH)
e 4 ot BYol 7|x|Ze=2 FSste xMo] HEES

S alstod 483 3 Ao HE (Uplink Control Information, UcCh 2t X| & &},

UCI &= HARQ ACK/NACK(Hybrid Automatic Repeat reQuest

Acknowledgement/Negative- ACK), SR(Scheduling Request), CQl{Channel Quality

Indicator), PMI{(Precoding Matrix Indicator), Ri(Rank Indication) &2 ZEEch B

BM A oA, HARQ ACK/INACK £ 7IHEHS] HARQ-ACK =2

ACK/NACK(AN) S 2 X|E EICH HARQ-ACK 2 EZX|E|E AcK (ZHE S, ACK),

H7HEIE ACK(NACK), DTX 2 NACK/DTX 3 XNMoix sHtZE =z 3etct uc &

U™ © 2 pyccH & S5l ©& & X8, ®fof "*EQP E o= CiojEH 7t & Alof

& lojof B B2 puscH & S35 MSE & Q. =8 HE =39

2 H/XIAlol] efslf puscH E Sdliuct E HIF 7| Mo 2 MMEE £+ Qict.

T2 M EZEiRde FXE oAl EtEl MEDt oFDM FM B ZI S M
AlAEof M, AE> /5183 3 OlolE B3 ©M&E MHEZR| subframe)
{2 O|R ofX|MH, & MEx U2 Ch+ol oFrDM Al ES X &ste 2™ Al7h
to 2 HOolFECH 36PP LTE E &0 A= FDD(Frequency Division Duplex) 0
M8 Jtstt B 1 F M Z g Rlradio frame) TZ 2} TDD(Time Division

o
PUSCHY E 2
& (s108) 2

I

~LI
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Efel2e 7 &

Duplexy of M & 7t58t M
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T 2a)c Bl 1M Z oo F#
frame) 2 10718l ME =
A g (time domain) O A 2742 & %
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o Xt
Steral oAl OFDMA
Lt EF et oFDM M E
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A7t dodof s =
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ﬁE%
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e

m

SC-FDMA

5
& RojM =o
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> ok
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p= g

ok
52"L—
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u

CP(exte
poff of
QICh OFD

2t
S of,OFDM &l &2
OFDM #E L == 77 Y
Bt OFDM fdlE ol Zol7t 50

™
2 B

i
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n

OFDM
Z o] A
ArEE
L CcrPit AFEE] 2 shtel
sttel MEzZagl 42 1474 2| OFDM
= 2 3712l oFDM & =

=]

{47]

L
_J'\_
T2pEEHY2FH Z R FZE
tf ((half frame) @ 2 F M |,
DwPTS(Bownlink Pilot Time Siot),
Pilot Time Slot) 2 M ElH, 0] &
DWPTS = ©H2tofid of =7 & Bha
UpPTS E 7IXI= oMol Al =8

z=
& ergae

{48]

StEZT =

=3

=4

T ©

e

{49]

{50]

I

il &(subframe) 2 2 F HE 5|12,
(sioty @ 2 7 & Fict,

. ottt el

OFDM dAE2 X 831, Fusx

St 2 2, OFDM

= & CP(Cyclic Prefix) T 4 (configuration)

= 2 PDCCHy(physical
Lt H X| OFDM 4! 8 2 PDSCH(physical

=

=
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x| ¢ gt
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MEZ 2 Al

sttel M= = gl g ol
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&x 9]
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EPLFQi ﬁzoﬂ
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of, sttel

Sl pME A
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Zgge sife MeE = i
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H 237} (Guard Period, GP), UpPTS(Uplink
174 el MEZ Piele

27l & ReE T M EICH

Hol AHE b

=
=]

7! 3!“ or = IH |
K- CEl

=
=
s

ey

off A| &

Samsung Exhibit 1002, Page 71 of 220



WO 2018/016907 PCT/KR2017/007869

7

51] T 32 HZSIH, st 52 Ale D ofielofiMd E49] oFbm REE
ZEEHeict Stiel st &2 78 /el oFbm MES EEE T XHESS
Fut D oQlofd 1274o] BetsutE 2 gE £ ok A a22lE Aol Zt
2 A (element) = A 2 A (Resource Element, RE) 2 X| & EICt L] RBE
12x7(6) 7H2IREE Z & &trh. st &332 =2Fo T ZI= RBL 7 N E
SHEFR 3 & thidol o|E &t 4 Y3 &R0 X sHERYI &R 9
TARet 5 sk, oFbM &= ol sc-FbmMAa 2l E 2 A EICH

{52] T ae S8 3 AEIZp o X E ofAlstct

{53] T4 T ot MEEZ o] & Hll &R oA RE off /X8 2O

3(4) el oFbm =22 Ao Ado| g€zl = Ao Fdoi CHS &t T2
OFDM 48 2 PDSCH(Physical Downlink Shared CGHannel) 7} & X! = O O{H
A o)l Sl BHCt. PDSCH & ™S EE (Transport Block, TB) =& 10 iS5t
C 2/ = (Codeword, CW) & LIZ2 =0 A Bt MsE22 ©
MAC(Medium  Access Control) HE o 2Z2E PHY(Physical) HIE
ol 28 & oot = s TEEFS §_H£_ B{ ™ of alf & etrt.
MSESH Yo oig Al A9 E of E&EF gdobE s ok 2
HAMIA A PDSCH, TS EE, I == ME E2FECH LTECA) oA
AMEE = stEd 3 Mol A2l o= PCFICH(Physical  Control Format Indicator
Channel), PDCCH(Physical Downlink Control Channel), PHICH{(Physical hybrid
ARQ indicator Channel) S 2 Z & &tCt. PCcFiCH &= MEXZ g 2lof &3 B OFDM
HEAM TasE T MEZ Y tholAd Ao el T&so| AHE == OFDM
Mol ol et MEZE LIECH PHICH E M 20 FMsol it 8o =2
HARQ-ACK(Hybrid Automatic Repeat reQuest Acknowledgment) {EE LIEC}H.
HARQ-ACK &H2 EZX|E|E AcK (Ztth 5], AcK), UI7HE|E ACK(Negative ACK,
NACK), DTX(Discontinuous Transmission) S5 NACK/DTX S E & stch 0471,
HARQ-ACK £ HARQ ACK/NACK, ACK/NACK 1} & & FEirt.
[54] poccH £ Sall Tasl = Mof HE E DCDownlink  Control information) =
cHd =Y IES e AY YT HE 2o E Ao
E"'Fzﬁ Ch ol Eof,pcl = & &/t ERIT A7 HE, 423
HO% HBSS =X
¥ 3 AMeE=Zg go 7
ZoHH, 423 MEEg H2 55
2 cP(Cyclic Prefix) Z Olof et A E $ 9ol sc-FDMA dES T
Ch #4823 qEZ U2 T ot FdolAd SiolEH ¥ud Mo ¥Ho =
%EIEP CiOlE] ¥eod2 puscH B Z &8st 24 S| HiolE] /s E
E Z ghstn & E=d3 Ao
t=dl AF8 Elct PuccH = T
W(RB pai) 2 L &5tH &2

|m F|

M
mu - rok
n
0
Q

o O

mood A
O HL o
0

3
x

{55]
{56]

H1 HT

o o
i

of, 27f)ol sRE =Z FEct
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{571 PUCCH SR(Scheduling Request), HARQ-ACK I/ = CSH{Channel State
Information) 2| Aol MEE M&S=nl AASE £ Uch
{58} - New RAT
[59] New RAT 885 2F ME &, MXIHd @F=dE & A[7]7] fst o]
H= =

MEZ ol MEH HAE E QUCH 3GPP LTE AM2AEE ims TTI E
ZHRle Tl 2EZ LAY Do, HiC| 2 (video)y HE 27| OjMEE 2
ool 3 XA AlZH2 1 olfict =it Oi2fel 56 7= 2 MA|Z
A od(real-time control) 2 & Z QE| D (tactite internet) T L2 ME 2

olE 7ol STL2 LS 2 Xdo HiolE ds2 eF s USH,

ol
—-—he

ME S
sGE S o oiul o 1ouf ZAFE ClolE XIM M3 S SEZ st Uch

{60} Seif-contained _Subframe

[61] £ 6= New RAT = {siA ME Al A ot =] = Seif-contained Subframe =
off A BHCE

[62] TDD 7| gt 9} Self-contained Subframe +=Z0f W2 JtLte] HEZA] & Lol
SHE R T of AEd 3 5 8t A H7Z (E S0, 5tE3 3 Mo Ad &
o2 3 Mo Mayo] ERfEot

[63] T 80A BIZE FUe2 51 2 Mol WS UEH] B, dEM BEe
agal 3 A 4 AAE LE D E AT gl dd2 stEd =2 diole ©M&E
2l AHEE = UL, 4T3 HiolH TS E /&l ASE =& Uth

[64} O} 4 &t Self-contained Subframe TXO0f W20 & 7§ 2| subframe LHO{A| DL
Ma uL 8o =X o= T ECH oo, ZIRXI=Z 2 1 subframe LHO§A DL

CIOlEHE E U, UL ACKINACK & BFE = QICt R AMHH ,UEE 1 subframe
Lol UL CIOIE{E B, DL ACKINACK &£ 22 £ Qict ZHotx o 2 O olE]
TS ofod e M Alolfl ClojE TS| Hels AMZEE Eof EZ, 0|2 23
=& diole MY X|Qdatency) O] lASHE = QUCH

[65] oot Zr o], A Al Z & (Self-Contained) & 2/0i=, Y MEZZ & thiolM T&E
DL E= uL ol ci 8 SEH@ACKNACK) 2 sigd ME=Zg A oM s=dste HE
FHHE =z ot oihgh, DI TiX|Z ol T 2MA Heof matde Tasn
9ol 1 MEZ 8|
ojstofl A Rt ZEE
Aoz 23t £

olgel AMlZtol A ks BRI YEE =5 Rosg,

DL Aof HE ,puwut diole 2 uL Mo HEE 2 F
%E MeExg glo =z Holst 7|2 §tCt &, Seif-contained

Subframe 2j UL Ao HE 7} BtEA| i AMEx=g] gof M&E DL dfolE of
CH B HARQ-ACK  HEE 2 Br™E|x|= gt =t
[66] O} 24 & self-contained subframe T ZEO|A] ZIX|= 3 UE7} & Al B = 0f A

FAE EE ME O s MR Eofd SAUZER FTE OES i E Al
Ltime gap) Ol E R 3ICt. O{E 2|35} 04 selfcontained subframe T ZEOIA DL OfA]
ULE T8t = Aldof sidste Mo{x sttt OFDM  symb 0]0] GP(guard
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periody 2 M & Fict,
[67} E 60] = Al &l self-contained subframe T X ofAl= DL Ao ¥ <i-of olE
FH-UL Mol A =ME MEZ ol FHEEE WE fAlstdxig &

18

FEe ojof st ™M E{x] gt=rt off 74cf, CF E Self-contained Subframe T EZ A}

=
DL Mof doduL Mot B ol ol =2 MEZR ol FHE =5
Qdch

[68] e, MHol HolE stod 1 MET F ol & 1474 OFDM Al ES0]
Z3E 1, DL Ao ¥dn UL Mol dHof 4z 1oFDM A E o] EEE TRE
ol A St Relt, DL Ao @it uL Mol FAdof 174 oj4fel OFDM A £ of
e 25 Qo QAT H, 1HEZ Yol 2EE T OFDM AME s
HEE = Ao

{69} T 72 2 ¢HEo U HAloed i 2 DL subframe It UL subframe € T Al 8t

{70} E 782 #xstH GPE DLOAM ULZ TR = Al Holl 9l sch of 240, DL
MEZ g dojs GPE DL ClolEl @43 UL Mo & A ojof 9lxlstn, UL
MeEzgdosd gPre DL Mol &dognt uL o ofEf ¥ At ofoff 9f x| 8t

..A..

{71} GPE eNB/UE 2] TwRx 2 & Al ZvEt, UES UL

Advance) E E&EE =+ lch

ME2 28 TA (Timing

{72} Analog _Beamforming
73] o 2i ol B} 9 ol = (Millimeter Wave, mmW) 7} AI=25] 22 mEol HWotxl =22

S Y HMof ot Jhel StEjL delHEE0 HxiE + Uk ofHoH, 30 GHz

chedoff M e 1 EM 55X 5cme H¥paneh) e 05 M(HF) B2 &

100742} otEfLt HElHESO| 2-A ez Y 2 £+ Aok T HZ=ZE mmW

galof mEH, ot el 2 E U YEIHES0 ASE 2EM gz g ofs ol

FME o, AHBEBIRIE B2 E s REX FHO] il Ech

[74] mmw 2 Ao M otefL EelHE H 2 TXRU(Transceiver  Unit) 7} A x| =l &
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CSS == RMSI CORESET) & m <t & £ Rt 2 o2 geE-a8 ssofz M3
7t s stct.
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{128} Bt yss of 22 WEFo] AFEd |4 42 st HERIE
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AL
-
lezd 52 8l ME=Z Y ME £= CORESET S 2
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& =45t = 730} 1stbest beam £ U B2,
A2 tstbest beam B2 E 0" =& Urt EH A= Aol Moz HL
HE 30 olsi ©EE = Ut
{134] ECE HE HWERIE T Cixol RxBeam £ 71 W E B of ChEt

=
AME QIFE £ Qo otwe S Aol =AMl 2 Txbeam I HE Tx

I
2

Beam 2 = M & W A% Rx Beam o ZEE EnE = il
{135} <Muiltiple beam observation>
[136] HE 239 Ear7Zt Cf$+9 Tx-Rx Beam associaton O} Z2
Tx Beam of C{ & Ao A EsliE CilaESE =& £+

Beam £ 0if CHatod ©o| =& B2 =8 Mo =2 £ ety ¢ & ¥ ol
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X et Eict
[137] ol 2= it Z o, o] 1L Mot dE T B2 SH AlZheg
symbol, subframe) OlA EME & ¥o=Zor HME £ Qo &, i Il 59
FHE 2l Ejolf et 5tit ojdte] ofdE2E T Blo| SAjof WM E =& Ut BHO,
i e 2iE| ojdtel EE of Mool st= 42, i 2lElof S Este
Mol IES 1EHRZR MZ O E AZtol Y E ol ¥8E + Aok

ACH.
[138] ojet Z2 M AME2 Txofd20 & ¥ o2t Rx o2 BoME
S UstA MEE £ ok mEtA ZIXIS I THE7E Beam Association O M2 CHE
TxBeam = 0 LS5t ME CJE RxBeam 2 X g0 E FHE 1, BEO]
stte] MEZ giojd = 5L Ry Beam THE XMEE

x4 gde, ooz 7t
MEZ U H2 sHt2) Tx Beam Of CHE S 2IIE C{ZEPE s&HE = ot
[139] ofstollAd = 2ot R AFHEY L E ¥ & = (fallback operation) &2 %3t 04
thgfo] S U My oA CH+2] TxBeam S0 et 2812l CiaEES
= d3t7| @8 & o] Ao Elct
[140] (1) Example 1: ME Z 2 7|8k 2l &M =Y
[141] 2 o2 Rx Beam &= TxBeam 2 MEZ Q] 7|gto 2 MEIE == QrCh
{142} Chgte Mexpgl ¢ ottt Ot 2 Rx Beam 2

MEstod Mo M iz E2 AR E
= Urt oflZitl, B2 S ME = g oM A2 R = Tx Beam off & 8 Rx
Beam 2 7} Hsto{ Mo M ClZEE AT E = Uk
[143] ol i, HIEX I 2t F2ZF Tx-Rx Beam Association 0] It 2f t2to} zf
MEzZpg) oA 7} H&HoF 6t = Tx Beam R/ E = Rx Beam Of ZHE
OF oF Beam Association Z3 ©Hato| ZF MExZg| ol 7+ & &l of ot

Ct7l MAEE E2, Tx-Rx Beam ZEE 72t M =7 OEE = U}
oare Stitel MEZ pjdoiMdeE =2 M =2al B =Fol i Eeiei=
ClREE Moz +=8E £ ot ol 22 M &=2fof 7|8t § Eeiei=
ClRE gota Dol SAlof b2 RxBeamE2 M3 Y ZRolx HE8E =+
et off ZdcH, s MExZpf oA Mof Mid Sete |2 o] sdEle
CF4 2] Tx Beam ZU/E £ Rx Beam 2 EH2to] ME{SE Mol 2 M =27}
MgE &= Utk

[144]

H1

(il
mEt
o ©

= ME Z e 7igte] Y Melo] UHE LEUDE & 9o E HWE TS
| &= 2 (coordination) = S ol Tr20| 37 2| Tx-Rx Beam ZgHoff CHf & Xiof
ME CZEE A ot s ot 38, = 90 A = Beam Association = Tx
Beam I} Rx Beam 2 T 802 E s oL}, Tx Beam BF© 2 Beam Association O}
HolE =& Ut

Eharo]l M & Hi(preferred

{145} Tx Beam Bt 2 Beam Association 2 & 2lst= W2
o] 222 573 Tx Beam Off CHstod O]

beam) E 0T ME E 5= Ut of
HE st Rx Beam S E0f X EA|F|X] g
i
—

2 R
{146} FE oA MEZ Y HE FiX|[ZF 0 A E6t= Tx Beam UEIAEOQ|
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2 _dedicated AlOER & ERE FHAE FECOtT 7HH %{- Qch =

Bxgg HE 4712 Tx Beam E 0| &l &M O] =~ ECtD J1 H F

{147} Hold HERT A RS (Tx Beam#0 - Rx Beam#l }, {Tx Beam#3 - Rx
Beam#2}, {Tx Beam#10 - Rx Beam#3} 2] = A 2 sl & =& of cist M
S oigictn 7 H Ehot

{148} Charo] stuto] MEZ U oA = 5}2] Rx Beam S AP st 7 &1 8k
g2 ot U E M=o 7{8H5t04 | subframe #00§ A = Tx Beam #07}
AZECtn 7 ™EEC MektAd 222 Tx Beam #02 S5 S AT Mo MEE
HESH7| 25, Rx Beam #12 X &350 Mo A St = Cl|2EYE AIEE
Rt L2 o2 ar2 subframe #1041 E {Tx Beam #0, Rx Beam #1},
subframe #J-1 O M = {Tx Beam #3, Rx Beam #2}, subframe #JO{ A = {Tx Beam
#10, Rx Beam #3}2 7t &Hstod Aol Al Cimz S Al g 5= ot

{149} Mzl HE dto| JhH8liof 5tE TxBeam Ol Al 23 & 85, 022
EM MEzZg) ol chstod HERXA I 7} A|2HER §F Tx Beam 2 7F & stT, 7
Tx Beam = ZAE 5t 7|0 ME F RxBeam = A3l ECtlE C|ZES
= Uck sHtel MEZR ol 2712l Tx Beam E 2 7t ™ siete Alad

T =23 M =7 =2 Tx Beam 2 7} P35t of £ 242l

e =
M = Ut E 2 2712 Tx beam Off C B Rx beam O] Z S T,
X beam

szt

y 3

x

P

("l

F.

#

il
iy

S £ ook

{150} (2) Example ME TJiBr Y

[151} g, Ct==2| BPL E, & Ct+2| Beam Association £ O] Tt2ofl MHEE B Z
BPL %2 CORESET Ol MM &MLt =+ 1CORESET Hof Ct2] BPL £ 0
MYEE =5 ot

{152} BPL = CORESET O] AHEE|= U oZ, MEZ gglof] T E Ci==of MEE

5 M1a=2E) ol A18pL of o8t M1CORESET O] ¥ &1, M2

Ae(E)ole M2erL of cf 8 M2coRESET o] MEE £ Ut

[153] ctote z7F A= pjcl CFE Rx Beam 2 XM 2510 = S5 £ s 5
ooz, HERIaE el MEZ g oM cheol Mol MEES HMYE
= Ut Mo M= Mol HEZH &4 7158 M E T = CORESET Ol 8HE&=
HMEg ool = QUrt. HEI = Mol dE =8 ER2E7] AESH L & ¥
HE AN SRS S S3tod 4 o] TS0 ged & + Qo HWE/{F 71 Mo
A2 2 Chotof] Y24F = 702 CORESET 2l AlZF E M9 Aol &8st &2
ojolg = it

[154] &=, PCRICH & RAE E2l AMIS Sl Mol MES 8 Aodd S =&
fct HEQas U4 FI7IZ2 E= HIFZIM A/l O G8S 8510 AMeE =Z 3|

Q

= Roj MEOl S AlZ G Y & Utk T, UESE MEZ YU HE
EE MEZHYME U O E Mol Mol AESS ¥EY 4T ok

AN
{159 MEzZY 2 Mol dES == sliE MEZY oM HEol M2 O E Rx
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Beam E 2 0[8slod E el CiZEdd = Ue 2l Moi dE =& 0¥
=5 et oo Mo MEsoldHE & 2

=] 12 BEe ME EHZE ot £ Rx Beam

£ A 835t ERiele Cla s = "#E o+ Uk ol oY,

A (5) otct ot 2 CORESET o XM=, Zt CORESET ot} £} 2 Tx Beam

S/ = Rx Beam O] 8 & & £ Qlc}. & 2 CORESET ©0f st} & X &l 3, CORESET
Z

oM ME H2 ME O g4 3ZE0 B4E 5= it
B

[156] 2 oAle Moi A2 ol 4 o[ 8 Rx Beam R/ £ Tx Beam Off &l &5t & M
27t} EE=Eles Doz didE =5 Ut

{157} T 102 2 2o d HAloo] E Foi ME HEEE o Al ECH

{158} ob2f offAlofide= Aol dES0] 2742 WE 7S HRa2n), 2 HHEH2 27
ojafel Ao =SS0 CisiiM MEE =T ch

[159] WE 3= AMZ C}Z CORESET 2 ME CH2 AlZ2s0 Mastozm ool
MEZ 2 Txbeam E O 8 PDCCH 2 LB S + iz E xIAl g £ AUt
e WEKHIE Sttel CORESET thol M2 o2 M EE0 MZ CIE S M

sEg MuEsD, g EAM B7Es Jige= w0l ME COE Tx

Beam & off CH & PDCCH Z LIE & =&z Ss XAE = Uk o wf &
Al

CORESET HE & M 72 i} ojae) AME Mo Helg &= Utk &
oolde R MAEN F HM MdE ME b2 &M ZZs0 A=z
Heof A= & o M Z7iofA] ©Etof R EHm 2MHME=Rjo HEste Tx Beam 2
DU Ess F HM M= 4ol B ST BHEol F Hr M= ffof
HESte TxBeam 8 Z U EStE WE oAl e, ol BB HoE @&
HWoz B orHe2 ojof AKX & 4

o~ g
etECh £ 102 ZF CORESET £ &= @M 37t
Tx Beam ((££ Tx-Rx association) 2 & 7| X| (linkage) 7} Ui E f{=z0f 2
crrsr 2 2o oAl & stttz olsi & = Ut
{160} T 0o HEHT I B2 AofA A OFE Beam Association T HE2 88 Tx
Beam #02 best beam @2, Tx Beam #5Z2 2nd bestbeam @ 2 M F e M,
HWE =z0f ol MEZ Y ¥ Tx Beam QUEIAEO] AFol] Algd = ctzn
St ok E B WE 930 olsi Y ME=Zg] oM AMo{ HE G S EE=
X

Mol dE224E2s50lcte Hol 2ol Mg EUéGT 7t

P

FI,".I\J

HE @3 9 ©2ol Beam Association 0} 27 Of4f of gl _75_3%% g4 /ixEe
Mo s fr20oj8ded Z2ox 2 dHo dAWI} HE8E =& ch
[161] T 100l A & ¢ A of A2 0l F(primary) PDCCH (&2 primary CORESET),
S Mo AE 0Of —’?’—(secondary) PDCCH (&2 secondary CORESET) 2 M & H
QiCt F PDCCH 2} 52 PDCCH = Best Beams 2| 2 & &= [ & 2|0l & &= drt
Ztztel X o o 250 }d MEOE TxBeam E 0| ther M= C} B B M
S 2oz 2dsin, gelel E CjzEE =8 = ok of #Hol,
= #00l A = Tx Beam #0S2 7} ™ st 1 & PDCCH off of &
L pgte MEZ 2 #10lMdE Tx Beam #58
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rlo
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7tH st 2 poccH off CHEF 2 aile Clz Y2 = @Etch. FALSHA, Bee
Mexpf &#)JoiM Tx Beam #02 7} H ST F PpccH off Cif 8t 8 2tels
CI|ZEE2 83T, Tx Beam #58 7131 B ppccH off CH & E2lole
clzee g & ot

[{163] P, o ME = gy U MEZ B Ue10t 20 Sl A E Z 2 LY o A pest

[164] Example 20 =M™, oet2 ol Mezg & tjollA ch 9] Tx Beam £ 0f
CHEt Ectele |2 eS8 88 £ UH EHER, AFAHER Ol 2 H A3
EHOM 2ot f detH SHE = ok

{165] Mz gz taho] 7t ™Hal{of 5t = Tx Beam O] Al & B, T2

5t

=)
E- M2z Aol cisto HHERI 7 Al B Tx Beam 2 71 H

Beam 2 M T 35lof Ecil = C|Z EE = E £ ot of TicH, sHLto
Mool 27 TxBeam E2 71 ™al2lE Al 20| dasE He, g
M = =2 TxBeam 0 LTt ECtQ E C{Z T2 F PDCccH oA = &5z,
M =7 E2 TxBeam Of| O E 221 E C|ZEE B PDCCH oM = HE £
Uk,

[166] F 112 Cho] ERIE iz Y Al JFHGHof 3= Tx Beam 2| Y Gl &

Lheb ot ZF o M E oA RxBeam L EHM I EE F 7] 280 B0
7t of St = Tx Beam O] Al 2E = Ut

[167] Zr ezg ol ol st Tx Beam BH2 71 E AL T2 27]9
Mol MEE ZF SUSF TxBeam 2 71 ™SI H M Z7E FE & £ 7,
L= TxBeam & M =20l it2t = PbccH E= &2 PDCCH & o SHLIEHE
AL 8stod M ZZtEe FHE & Ut

{168] stLt9l CORESET itHoff ChE Q] AMEEO| QUes E=2, B2E ZF ME HE TxRx
Beam pair 7t &S (implicity =i of th2tAd M Elclo 7 HEE £ 5 Qo Tx-Rx

Beam pair M & =AM HERIZ 7 SEof Al S HLE £ & Tx-Rx Beam
pair fel] Ef'i*‘ﬁoﬁ et g=Exo s Z2-E 2 ot WE 3 7F Tx-Rx Beam pair 8l
E 237 TxBeam Of £ 2 L& 2

o2 Hdiyste #Ze 2 fME =& QO Tx-Rx Beam pair 2]
o u
—

ESE= S dd e de, 248 2M &= g, primary beam,
secondary beam) Ol &f&ll M E QA ZAMHIE=E W52 &8s £ L}

{1869] (3) Example 3: 1 Rx Beam case

[170] 1Rx Beam #| O|A = Bh2ro| 2 K| & == Al OFEfl L} (omni-direction  Rx antenna) 2
AFSSE Hup, 2ol E T8t Best Beams 2 F = U7 SUS Rx Beam 0f
ol sHE B E oojF = Ut HE Rz = B2o|| 7| & Y8 Rx
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Beam Ol 2t &= A &8 = Hstof M Ci2| Best Beam E2 E R st=8 ®AE &%
U B0l ool Best Beam E 2 ENE M, Z TxBeam 8 5 &
Rx Beam QI A E &M B 35tH Lt
Beam of 28 S HET

[171] Rx Beam O} &
tEst D Eafls claEsE
ci2x ddE = oetzs, 22 2 dEoMe stttel Rx Beam
MEof, e TN MAE S stte] CORESET 22 MHFEsof g2atele Cjz e
= "8E = ok

[172] ol Motst gho Zrol M=) & & ogtol 7 ™S of 3t & Tx Beam 0O}
Madd 2 = o, ol g2 B2 E M M= g dof distod W E =27t
M3 8 TxBeam 2 7 &5 0 RxBeam 2 MWt of Eiele clads
> @E = ok gror sty MEZ ol 2712 Tx Beam E 2 7t & dtate

=

=3
=
ME E , U2E 4 TxBeam OiCt M I UE HEHERE AEE D
o]

2
Bl
Ol
ra

o
ot
8

{173} <M = of FigHE B M I Y
=

[174] 2} off A =2ro} Cif2l Tx Beam S off of &
=

g

zkel

Eclzdgg = g3t
=]

gHe 4B g OF TxBeam 9 2 & @lof ofsf zt & & M JTE
Z™s 7 o gHE 4 Ect ot HAloeE e Example 1230 2 F
28 E > oot

[175} Tx Beam 2| 2 &8 &= 2 & Yo =7 Zutof Jidstod AEE = Uch of 8
SEol, =" 2t 7 Ee o d el A A EAHE = ch

[1786] o o, o] Chx9] TxBeam Eof CHE E 20l ClaEdeE =HE T2,
M &of metd ZF TxBeam o B M Jztof ZT Exle Mo Aild & BE9
b dEE = ok = 100l M HEe SF#Jel = PDCCH dME oA e Tx
Beam #0O0f CH 8t B 2 ZT 7H(e, & PDCCH E 98 M Z7h 2 F dsn, g

- =t -
SEJel & PDCCH A E oM = Tx Beam #50f CH st = M

o EM 3T 2
El

=
= =
QE UM Bz RO o B Mo MY FEES Y
Al 7

PDCCH & ~5 = = UCH
off 74, = PDCCH ® M I 7teol ool gaielse dEg AlZ s 2 of okstes
Mol Mg FEE0 TEHE €M Iztol 2t ¥ o, & PDCCH & M F7te

#

N7Hel Mol Al d =

Mo Mg 2 RBEZ2 FHE
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OlE= CORESET ZUEZY MEWET S UstH M8H = U z
oege BpL 2uiE 2 ME 2 CORESET 2 U EH & M ET}

BdoliA PDCCH of CHEr 2 LIE S = dE £

UZ BPL RLIEZ MEEBPL HZ b7 MME £ Qe |, CORESET
e A e A™EE = ot WEQ=Z=E BPL MM siE BPL 2
DL E{ 3 & £+ U= CORESET(s) HBEE Z#A FlHL, == CORESET o of
52 CORESET 2 M&sdlHol st= BPL BEE ZEA & 5 ok

Ciok CSSE 98 CORESET 2 BPL R UE R ME S S 5X gtz
He2 CSSE 98 CORESET € T HEHB € =5 ot M2 O 8 TxBeamE 2
Sl 38 Mol HEE UWEII ™Mastn, B2 BLEZ &E
SANHeEN B8 M HE M EHEESE = = U

M, BPL 2 CORESET A& E2 38 Zol+ ¥ .

(i) CORESET o] Alzt/Fut+= X 30| &-H Mo 2 FMHEMH, sl & CORESET of
A EI=BPLOl SR HEE = RUct CORESET Lo BPL HE = BPL
OlEi~rz F YEH, HEIE BPL SIEAc OIET=EBPLHEE SMo=Z
HZEEO2 CORESET Ol ME S| BPL HMEE HAY £+ it

(i) CORESET # BPLE S &-H Mo=2pt T MHE £ lch.

(i) CORESET  BPL 2 F S o2 HZEE = Qrt CORESET ¢ ElA 9 BPL
HEIJ AN HEE =5 ok oi] 74 el CORESET 3t o] 742 BPL ®E 7t
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[236] TFE= CORESET O Zr BPL ¥ 2 MAEE T, 43/ & M35 7I CORESET H 9=
MEE £ T Uk of B9 ZF BP(bandwidth part) Ot CF BPL 2 CORESET 0| €%
M zjojof st= Br ™ol Qick of8 Ao 2u{sieg & o|7| 25 of
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HE &3 = 048] building block & IEIAES Alod>3 & 5= lct.
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10) 2 MIMO(Muttiple input Mutltiple Output) AJARIES K| &Ch 8 =2
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{260} ME 2x7](145) 2 =0 OjolE| Z 2 MM (150) off 2l & M ele 2bZt
ZIXIZ(105) o M of AlE BHET (1200 & S ol = 2 MM (115) off of &t
x zlof clsf AE2 ojch.

[261] Ehah110) 2 4 23 HolM, S A ClolE] Z2AM (165 £ Ecii® CiolE{E

* 2lstof, CiolE] MEES M stch ME BHx7l¢70) = CIoIE| MEES
2> potod OhES 5t, X E 8ol of, MEES AERE SMI (175 2
MBE £ Qoh a87{ (175 = MEES| AR & £ A XE|5tod, A &3
M E grdAlZIcH o2l s otEfut(ssy = S ME M Eralg M E
ZIXiZ (05 S 2 ©E stk g g U J[XF oo S47 Y =MT| = Ste
RF(Radic Frequency) R W2 R MHE & It

[262] ZIXIZ2105) ol A, EHEH(110) 225 M3 METF 4 erEILE(130) & S35l
FMET SMT(100) E =AE A ERT MSE X2lzlo] HEES EHEECO
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[266]

[267]
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Oloix], &2 SX7](195) = O] MEE & AMeistod, &30 e A=
U AMEE Y OoE A2 FHEXE MBECH =4 HiolE Z2AMA (197) &
ciole] M2 =HXIE Aelstof, 210 2Z8E TSE Efi= CiolEHE
= 7 Bt

EHah110y 2 ZiXIZ(105) 2ol E Z AlAM (155, 180)E ZFkzk Ehgher0) 2
71X Z(105) oA of SEE XIA|(GIE Sof Mo, =d, &al 5)8ct Zzto)
ZZMNAME@sS, 180)2 T 20 I=E 2 HolEHE XMESE oza
£ %160, 185) E o ¢iZEE # ict. oz 2] (160, 185 = Z ZAlA (180) of
HAB|of {0l & AlAEL O{ZE {7 oM, & Ut 1} Y(general files) E2
M & gt

x 2 MM (155, 180) = TAEE7H (controller), OFOIZ 2 FHEZE74 (microcontroller),

ot o|=3

B o]
=

% st

2 Z 2 MA] (microprocessor), OF 0|3 2 Z F Ef(microcomputer) S 22T

= 2 ot B, xm 2 MM (155, 180) & of = 9 04(hardware) = =

(firmware), 2AXZE 20 = O|E o AFol o9& FHE = Ut
0{E 0|85t 2 HHO MA|HE Pt = FRoes, 2 HHS

T & F 4 E AsiCs(application  specific integrated circuits) 5 = DSPs(digital

signal processors), DSPDs(digital signal processing devices), PLD s(programmable

fogic devices), FPGAs(field programmable gate arrays) S O} = 2 H{A{ (155, 180) o
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FTEHE HYolEE ATES

| o = 2 M{A{ (155, 180) Lol F BIE| ALt
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MAMA"E /3) Abolal £ ClE{H oA

M OAlA RO & 2 2{ T OSlopen system

nection) 2o 312 374 #lojoiE ZIZ==2 A 1 olofty, A2

g ojof(L2)y, L M 3 Eiojofwsy B2 2FE = Yot =2l oiojois & 21 A 1
cfiojofolf &t , 22l IS S B2 ™S MHU|A E M 3 . RRC(Radio
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EZE2 dEstod 2 wRHO MANWE FHSe Wk VIssttt. 2 ¢ HY
MAIENAM HEBEI= SREL =AM HEE = ot ol MAloje 2L
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ZIH{ AN MHMEE 5 HE-5H Mo HEE 23 A+
Aiof X4 Ml E = CSI-RS(channel  state information-reference signal) 2k QCL
S8 Mo{ ™PEE et Mo Mo XA MEE 57|

M3 B2 ool EIRCtT JEEEE, sHEE 3 Mo{ ®E 4 Wy

- & 9] A1 ol oA,
Al oge M7 MHolz 27l &l MEo] Cislod MEZ 2 M HES
zZtzt Mgstod AVl 28 e 3 Mol Mdel Elole HES
Az ste, stEalma xMo{ ™E £ 4l gy,

T & 10] M B8MAIARNM ZIXIZ 0| 383 3 Mo HEE S Aste Yo
oM,
CHaro] 4L 2ot AT JIXIZ ol & A Bl ZH o] B ¢ A (beam association)
HMEE 47| S salsts BHH; Y
7l A HEof Zixstod d7istER Mol HEE L2 =2
stE2la Mol Mde adste HHE T 5,
a7 YA "HE =, 47 Betol 4 2 AT 2IXZF 9 &4 Bol
AHE W & (pair) & HMo{E 27 ol XIAlSHD
&7l 22 SEY 2 Nof Mgl Ectele AE ASE A EHe2 &7
B oodA HEof ofdl RAIE Mo{xz 274 ofarol B Meof kA
MYEele, steala Mol ™E &4l g,

=& 11 A 10 ol UoiA,
A7 Molz 27 ol BIMES Sd MEZ Y oM HZ Ot E
MEs M A Y=, st EET Mo HE &8 gy,

=& 12] A 10 gof QUoiA,
Mo stubel =4 2E o|835to Ci=so| &4l HES sHe HOE
&7 U 2RE e THE O _E*ﬁh_l,
A7 H oM HEE A7 HRo] S 20 BEpof Tigtstod Z2H
Ziol &3 3 Mol HE &4 gy

T & 13] A 10 ol UAoiM,
&7 ZIXZ2 47 2o A7) Mol 271 ojato] H MEO| ZHZh
MAazlE Mo AR ME(CORESETY £ 2l 4 7| ©Hgto| & 7] Mo{x 274
olatol HitES ZtZt B LIE{8 sio 5t BLIE{B MEE & ™Moig
sttolf CHet HEE s dlste, tEE3 Moi HE &4 &y

T & 14] A 13 ol oA,
M7 Ao A MESH istod 262 ot 2 QCl(quasi co-location)y 7HH Of
MEle, stEgaa Mol ™E &4 g

T & 15] M EMAAHM SIER 2 Mo] MEE »LeE ol Uo{M,

!
g7l =MTIE Mg ezl JIXISe2 FE, &7 BEtol 4 dHin
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71 ZIX|Z o & Al gl7Eof Bl 94AH| (beam association) HE E = 4Ist2,
i gl A HEoff 7Ixstod 7 tERRI Mol HEE LEE 22
g3 Mol Mgdel s2ele HES AlEsie ZE2AMME X8,
Zi gl A "WE =, & 7] Harol 4 Einr A7 JIXIF of & & Bl o]
HE 8l & (pain 2 XMo{T 274 of& X[ Al5tT,
A EZZ2NM = A7 8 odd HEof ofsH RIAIE Mo{xz 274 olafaol &
Eoff metM, A7l Sl stEa Mo Mol Eatele HE AIEE
MRS MYste, B
M EMAAHNM SR 3 Mol HEE SAste ZIRIFT ol YoM,
a7 8
7l SMTIE Molgo2M ©Eol £ A - 47 ZIXKF e &4
7r ol 8l 47| (beam association) SHE E A 7| Ctotoff S ASHT, &7 |
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i A HE =, &7 BEel =4 2 AT ZIXF 2 & & B o]
HE Y &(pai) 2 Mo{x 274 o4 XA,
7l 22l 33 3 Moi Adel Ectle AE0 AMEE 4 HE2 47
oA HEof ofa] XIAIE HMolx 274 oj&tel Hi Aol motA]
HelsE, ZIK=
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Abstract

The present invention provides a kind of information sending, receiving method and device, storage

nmiedien, processors © Wherein, method for sending information inchudes © In the case that the K element

in wave beam relevant parameter set i3 oore thas fiest kind theesholding corresponding with K element,

aling is sentto the second communication node : Wherein,

renerated | First kind si

indd signals
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information of reference signal.
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2R it () BB A 258 R HE T o B LT s BB Bh 283 10 7] LA FE — DR A (B UR H —AS) 4b3E
#5102 (TR #8102 7] LA FEAH AR T 1ok ab 78 2$MCUTE, 7] 25 38 45 28 1 FPGASE [ AL TR AL ) |
FH A7 200 0 A7 A #5104 LA K H 11815 DI BRI A% 4 266 106 o AT 1 3l 152 R N 572m) A
FRAR , B LT 7R A 45 MR ZR B, LT AN b A v 2 ) 468 g 3t I PR 5 o 91 4, B2 3l 449 10
A AFEL E 1 PR 2 EcE DA, R B SE TR A FI A E .

[0038]  fFfif #5104 7] B T 471l L B B A I B2 e DA BB, A e I s it 49 v 11 15 2
RIETTIEXS LI FE 4G A /A5, Ab 38 8% 10 238 i B AT A B AEAF 48 8% 104 N I SR FE R DL &
K, AT AT & I B8 R T LA A S04 Ab 38, BOS2 IR B3R 59 7 7% o A7 0 28 1 04 7] 40,4 = sk
WIATfi 2% , I A] ARG AE ) R PEAT i 28, W — DB 2 DGR g 25 B VN AT 5 AR 5
I P [ AT 8% o AE — B S A oh , 7 i 25 104 7] 33— 25 A0 5 A 0 T b B 28510 232 72 15 B0 A7
2%, X L L A7 2% T] LA I o 48 S 2 B R BN AR U 10 o b3 9 45 11 S5 A0 FR (AR T L
IBC I S Ak P B SR R Bl A X R HedH A

[0039]  f&%aAE E 106 FH T4 FH — M 4 Bl B3 A IR i » IR (1) X 2 5 A4 S 491 T A0, i

28 (Network Interface Controller,NIC) , H: n] 3l i ik b HoAih M 28 15 4 FHZE M ] 5 A/
IER Y AT 30 T o AR — S, AR A2 106m] LA RS (Radio Frequency,RF) A5k, H A
TE T2 77 05 TR 34T .

[0040]  FEARSZHEHI IR T — R T T L s K umE B RIZELVE, E2EREAR
A 2 i 9 HR A 115 B RIS T VAR IR AR B — , W 2R IZ i A B G R AP R

[0041]  PYRS202, fE PR AHRSEAE S T HIKD u R I 5K e R A RE 85— 28T R Y
LT, RS — 5 4
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[0042]  JDEES204, [ 88 Il 5 W R RIEE R GELA H , F—- RGP ETH S5SHG
SHHOCHIE S Hop KON K T S5 T LI 4.

[0043]  iHIL FARIPER, H T 7EAE P R AH R S EUEE A R KA oo 2 I 5K 0 3 4 B2 58
—KIRIIER FVERETHESHESHRNGEENE RG2S BE - RELRIES
Il A BRIE I 3230 BRI S Y S5 S AR EE B B, BRIk, T BAfg e an
il FARZSE A5 5 A HE B ]

[0044]  FEEYLEHIK IS, Pk B IRS204 7] LRIy - it DA /b2 —(FiE A 55 s A5
BRIBE 5L W AT S EPUCCH, W) 3B M43 A\ (5 I PRACH ; Hirh , PRACHAT, % :
T 554 I PRACHEK Y 3. 5+ PRACH

[0045] FHFEULHKE, 5SF(55HXMGEEBAFEUL TR — 2G5 RKIEER
BELEZEE TR,

[0046] FHFEUYLHI L, F—RELAPTHBEEFTESEESHANGERE S —RELH
A R BT S iR Ar B R 5 S FE S HRKE R

[0047]  FEA K — ALt o, 76 b 2P IRS204 2 B, Ok 5 vkads vy DL AL FE - B 55 —
BETWAAE BT ARENUL TR L T IRGEE R ESREIR, o, 75
—RELRRIBRBGEIL S — R E SR TR S AF I RIEE—HKE S Blaf(
FIRE , Forr, 7B THI B 0T B T B AR5 5 RIE B — SR A I B 2] 2 TR B IR ek B H (] 1)
PRSI 42 IE R IZFE— G4l A 230 B 77 s3AT TR AL &, BR X £330 Bk
77 AT EC B R H1, ge g i s B 2.

[0048]  FEAK I —NSLHEH A, LR VAT ULER UL N RS —  AAE RGN
FRIEIR B I 58— 25 AR BT PR AN/ BAE VIS B oo ) e A R ek B3R ) 1T BR A0 175 2
T, F w2 RIRTR B B AR IRIB B RESRETIRIE--REL G E- e
I TE] A AR BI85 00 A5 9 R IR I B — 25 200w B2 BB O S 18 R R IR AR B S
B TR BT R T A R e SRR ) T BR 2 S B TR R A N m R R R RS S .
[0049] FEUYLHM L, fHEEEAFU TR L2 —EE TR ERWE RN EE;
T 2R B % O BRI i e 25 A

[0050]  FEEULEHRY A, Bl T AT s DA 2 < K I 20 B B B R R R B ) ) e
PV I B 3 B R R AU B Z1 BT A (D Bk T) B8 1 A 12 B 221) 5 98 T 2 250k I 45 SR A8 B T 14 1) PR 1)
I 221] 5 5 8 TR R I 5% SR 3 3 TS 1) PR 1K) I %1 I £ 1 sk ) 1 (1 Bk ie it 21 55— IR R IR 5
— BB AN Z; 55— IR R IR 25 A I Z0 B 76 O B 1) & AR TE s 1) 5 e B T A& 3%
FIREAN PATEIRRI 2 BB T AR — 25400 BAT B IR I I ZI B 78 B I 18] &
FIFRIERT Z s 58— R E SR BN SHE 5 REINKIENZ; FE—RELSRBNSEETE
51 RIS 2 BT 5 B B 18] B AR TERT %) 5 55— R i FHPUCCHA 3% 55 — 515 A R %1 s 85— Ik
A FIPUCCH R 326 55— 2845 2 BB ZI B 45 1 B [9) 7 B AR 1O 20 5 55— ¥R A8 HHPRACH R L 3B — 2
5 AT Z1 s 55— R i FHPRACHR 328 55— A5 2 B I 21 B A8 1) ) 18] 0 B A ie i) 1)

[0051]  FFEE UYLV AL , B 8] & F AR IE RS ZELFE BL R 2 — < B [0 5 (19 2B I 2], B ) 2 1 o
TR PRF Z21] 5 Bk 1) & 170 465 SR %1 o

[0052]  SHEEULHAY R, BB —RE LS RIEREAFEUL T 202 — A FPUCCHER 5 K
IR IF A IR B A8 FHPRACHER Y5 K IR 55 — A5 2 B IR B AT FHPRACHR X 55— 28154
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(IR B A0S FHPUCCHH Y5 R 15 86 — 2815 A IR B /2 f0

[0053]  ZEAS WK — AN St 46 v, ZENANSPRACHT SR BE 1) 22 515 5 i 2 15 T AR PE S 1o 4%
LR NASPRACH Bt Y 43 G 7T AH [ 11 i 358 5. 56 HH B 3 NASPRACHSZ 5 A 4352 FHEDM s He o, Bf 3k
RICEFL R E D2 — BB LS, RS ES .

[0054]  YEARK MK —DEFEH T, LRSEESAIFEUTELbZ — FEREEESH
{5 5 CSI-RS; [Al P15 5 HLSS blocks

[0055]  YEA KA — AL hE e, LR LA R F b 2 — 07 2 2 5B — 255 A I PRACH
YR E L 5 5 2S5 A PRACHAT SR EXITISS blockXt B [ 474 422\ (X PRACHIT) IR S 47 B
e 5B — 254 Fr i FHBIPRACH B I 1 I 37 5 i it 15 88 — 285 A W PRACHPT SR BR 9 SS
blocks] B (#4648 N EIPRACHTE U5 , 4 52 55 — 2545 A Pir iy FHIIPRACHER Uit s 1 i v /2 AH [R5
TE R E SR SS block X B2 i AT 463 N i PRACHTK IS A7 &, 76 58 85— 2515 2 e s I
PRACH % Y5 (1 I 3457 B 5 388 ok 386 A AH 1) 135 1B R HE 26 A 1RISS . bl ock X REIFI AT 4R 12 A [ PRACHZE
I T S —2S A T FIBIPRACHIE U5 s 5 55— 255 A UPRACHFT S LSS block ) B[
VUG NI PRACHI I 3 . , 5 35— 2815 2 B i B PRACHZE 5 I B S B AH R s 5 55—
FAZ A HIPRACHET K BKIRISS block T B2 FTURHE NI PRACHIK I SR & , 5 58— E 4 Fr
FH B PRACH SR J5 1 I 350 0m B AH [H] 5 55386 2 A HHE B AR AE 26 A4 ISS blockXf B2 W1 4H 2 A 11
PRACHIK) IS Y4 B, 55 55— 3845 AT 5 I PRACHSE Y5 (10 I S5 7 B AH IE] + 15 3 2 AH [543 4
AR EIISS blockXst B BT UG 32 NI PRACHII I A B, 5 55— 25154 B I PRACHHE 4
(AT AT B A R 5 FL 3 2 AH B B AR E 2 19SS block N5 88 —J(F 4 B i FHI®PRACH
FT O BEMICST-RSIISS blocks

[0056]  YEAS K TH I — AL HEHI 48 _ BB BRS104 2 8, iR U5yl nf DLAFE LA N & /D
AR TG SRR SR S A Hod, 5F TS A T 45 T T 8 I PRACHER U,
R, U2 I PRACH 7 Y05 2 M L L B B3 THUE SLIFPRACH B YR AE A 1 PRI PRACHER Y5 5 THLAE 11
PRACH¥ V5 FH T-H8 7R 85— 255 2 BT 5 A PRACH %S Y5 [0 IF 48 0 / BRI Ay B 5 $aWie 28— A5
TRRIERE=ZRES, H F=RELS P 55— 285 A W PRACHT Y BT 28 B Tl 58
[RICSI-RSH Y5 M1 /BESS blocks Hirt, Fi5E KICSI-RSHE Y5 H1/BESS block Ay M O e B B & i
5 SLICSI-RS¥E IR AE A FI/BLSS block®e 4 ik FRMT , Tl I CSI-RSEE R A1 /BESS block5
A5 A HT T FIPRACHZE JF IS B .

[0057]  HEA R W — AN S a g, 55— 2854 BT FHIPRACHZ Y, 85— (5 2 ATy i
FIPRACHIC IR USS block X B2 A WT46H 2 N FIPRACHTE Y5 3 55— 2845 4 I b5 JH FIPRACHIR Y5,
REFE—FAFAFTE HIPRACHIC LY CST-RSI# /2 HH FF B REE 244 19SS blockX] MK #]
f42 NI PRACHEE Y5

[0058]  FEEUYLIHM AL, 5B KELPEFEE - LLErE, Horp, 55— b Rekh B o (1 BL R4
BB N 35— Fa e A , PRACHER Y5 4E & 5 B R A5 % B2 R PRACH B 5 g 6 36 s 58 =215 4
ALFE S e e, Horh 55 Lh b B T 1 LR R B N 55 R B AR, CSI-RSEIHAE &
FI/BXSS blockBE A 5 LERRA 6 BRI CST-RSHE YA /BLSS block# k%

[0059]  YEA K BHI-— A SLhE gl o, ol i G - B S B AE Y A B AT R
&, Horb , giidob st AT Fa 7 A7 T A RT3 86 T A PRACH.Z [8) 4 A5 18] B o

[0060] 75 EE Ui B [¥) A2 , B2 BE 35 19 o B B I A0 i3 BT DAYE Bk P RS 1042 BTk

N
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ZJEHAT  FEAR T itk

[0061] 75 E Ui BH A2 , 1 ik PUCCHES — 255 4 A1 1 PRACH R 36 55— 55 A3 A AH [HI 19 i
BEL, X MBS EAMU TR /D2 — 5 W57 500 RLE 1 RFERm) R 55 s
S A R B 11 5 ) B A Y R R IE B 2 S A R TR) 2 TR) PR B o) R L s 45 il 45 1 SR AR
CORESET# i ; 48 & 2= .

[0062]  FEEULIHII AR, Bl B IRIGIAT AR T LA 55— 577 o, bh o« 280 55, (H I A
R T

[0063]  FEASZHER -G T —AistT T EIR B &5 BRI 5k, BSERIE ALK
A S it B R A M5 B IR T VR TRRR I —, WS TR, iZ AR S N B 5%

[0064]  PYRS302, B il 5 WA RIENSHEE T,

[0065]  LIRS304, i 52 HE SHXNGEE, Hp, FEAFHU TR L —ZFHFS
MHREFNGER, ZEHE TRNERNE R

[0066]  2DHES306, K 115 B R RE 58 10517 .

(00671  Jdid B IR, H TAERRRIE B ETARENSHFE S G ESHE M
RIAE B RIE LS 5 51 40, Rt 58 5 s8R 0 7 S B T 2385 5 A0S
B B, DR I, AT DA s ] S5 S AR IS S Il .

[0068]  FHEEULHAY &, G B EFENSHG SRR I E /D TESE T s
RN A E NS SRR IR E .

[0069]  F5EEULEHI &, /W 2 LA N /b2 — ), E B AES G SHXRT SF
EEMSEGESIHIIEMN TRANSEGE S W RN EME, D THRESETHE ]
IR s 2 Z G5 NSHESBRIIEMRN TS HE T EUN B RS H G5 I ET
ZH, DN TEFHETE IR SHESWNSHBE SRR THEESEH G5 TS
FESBNIIRNEME, N THREETE=TIR:SHESHNSHE TR IR, HTT H
TR ESSEGSHIIIRNSH RN EMG, D THEETENUR: ZEHE TSNS
SR, RTEBESTEALTIR.

[0070]  FEEEULBHAYAZ, 110, 85 1 TR, S8 = IBR, S8 I TBR I A~ 2 — 77 =0 e -
FH B 05 1 e O B I, T SCRAE s SEDY T PR I PA TR 2 — 7 20U e « 28 0@ {5 7 A
BIE, HZ 59 S5 (5 50 D200 8k JE 1 1 5 AR, TiE S E

(00711 FEUIMKE . GEEAF  F-EEME HEE, L, FEEEFUTELY
—:ZEFESHRETIMNEE  SHE G S THNEE  SHE S THMNARG BN
SHHT R KNS HEE SHEBNDIZRME A ZHEESHSHE SRR T R AN S
BEHRRIE TR ESSEESHRIDIEZNSEZE R . EATIHHEESSHE 5
WIhZ S R RN S G SRR Il EN SR ENSE G SRR
FEEENSARENSEESMNSEESRENIRME: F _GEEAFEUTE L 2%
F5HRRT, SHE TRhZE,

[0072]  F{EEVLIHIE, 85 B BN SHE SRR NES S HE 5%,

[0073]  FHEEULIHZ, 55 5 B EFEN S H G 5 HR R T LR E fE 7~ .

[0074]  FHFEULHA A, BT LN 2 — 7 SRS 5 SR 5 . Y{I FIPUCCHE 5 <.
B -5 SN (5 5 s T FPUSCHE I I Bt 38— {5 B A1 88 — 5 2 s 18 FHPUCCH B2 I S 15t
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5 B, il FIPUSCHR B s — 15 8.,

[0075] 75 LUk IH ¥ A , 743 FHPUCCHZE IR S 15t 58 — 15 . , 137 FHPUSCHIR Bt 88 — {5 S 11
T, FIRFERAFELUL T — FE il E T AARSERES —FEENR . A . F—RFE
HAFHRRE - EEYSUESSHE SBNIEN TR S H 6 SRR 5 EE
HEHARMEE EENE:FE G T AN E - BENAREE EE: 5 EE
TR E AT AIEE G

[0076]  FHEULIAMZ , 55— 15 B GIAL 77 2, 55 F B0 JE flgmis 77 AAF .
(00771  FEARK WM —DLREFD, ER GRS FE DY — S E55 NSHBG
FSHEHNMIXNSEHESHEN T, LESSHE S RN ZEN TR BXNSH 55 0
HZZE 5 BIIIE  EMNDNSHES AN NSHE A P IERYNSEES, A
ZEG 5 RIEFRMNSEESIERT, MESSEE SRR ENIE ARG SIEFENS %
RN NS EGSBERINERE S HBETNINSHBESIHER T, LESSHE TR
WEFE RS IS5 5 NS5 5 BN E o, XY, D, PR T E R T LI
TEE%

[0078] FHFEUYLHN A LS HFETASHE S TEHNKXNSEHESHEN T, HT i
XNSEGE SN ESSHZETHER IR SENRORFU T2 L2 — SHEHES HNT
BESEESNSHESBNIE  ASHESHHAIINNTBESHZETNSHE TR
Zi B WETARENHT U EESSHESHBRRIIENSEME: XN SHE 5P HfEE
ZEESNSHESHRIIIE.

[0079] FEUHMKE , MDD SHE T AN NS HETsAPEREYNSEHE S,
HBEESNEFNSEESHEN N AT ERBENS %G 5SHNES S EBE 53
BB ENEAQFEU T ELZ — DN SHESrHANIEESHE TSNS HE S ZICED
Z DN SEESTHIINEESHE SIS H(E SRR 8 I E AR E N AT
HEZEESENIENZSEE  DNSHEESTHNNYNSEE 5P EES S5
SE(E SN R,

[0080] FEE YL Z , ESHEESHNINTSHLESHELT, HTIHEINSE G50 E
DSEESHNIRNSHEIRZAHFEUFELZ M SHETHIBEESHETNSH
SEENIIE WA ARENH T HESSEZES5ENIENSEE: NS EE
FHNTRESEE SIS EE SR E.

[0081] FHEUHMWLE A ESHEINT - ITHEZ M BESHESTHNKIHBILT,
BESEESA IR ENMEESHE T AN RA RN /NS EE S BRIDIEN
ZEG ST BESHEESANASHE S PRAR KNG B/NSEE SR ZEN
SEET.

[0082]  {EAKBHEI— L@, Z4SH G 5B RN P HEEL TR —T
A REFUE b s IR T E E 5556 5 BN RN S5 DR
Wi T R Z5 G S BEERIIRNSZ IR ME 8 G A E N TR E ;
LA 2 MR IR R BN E S S HBE T BERIIRAEN T, ESSH G SRR B
HENZDIIRTE—FRRITE RS~ E0SHE S BIIIERS Z MR 8 kRl
Fiie RN E BN SHE TR IIERE 2, Hp il 5 8 il AH4R .
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(oos3]  HELULHIAYE , BIRES-—ARIRA] DL By, Al LU 78, HIF AR T k.

[oogal 5 UL AL, BL EIREE — PR BN BT N BIEAT UL, B iR 2SS HE S
Bl th e mr Lod i BT 0y ST I st L an L 5N ZE 5 2% (5 S T R R A BT 1234503
TR T 2hR IR E 2 2255 SR F T AR IRINZE 2 2755 S h 2= L
P B EIERE, FIAET 3PRRIE D S H G SR N TR IR E D S H 5T
Bl oh 2N b ik ol 38 5 AR, R

(ooss] 75 EULHARIIE , AT LB LT B2 — T sUR B E 20 5 (5 5 U 2 5 T A
RS HEE S, UWESSHE T RN ENR AR S A FEKENSEE TS
FAE SR T AR S HES, LED S H 5 5 IR BRI RS A
RS HE S S HE TR ED S5 SRR AR B — W
SEESNSHESBENNE, HERBE - RUNSHESHNSHETHRRIE T
BOEETARENAFHSERE SRS, UEDSHE SRR D 5 BA R Z
FETERANSHE RN N TH -EETARBNARZSEES U, UESS
G SR IR LD MR GAFAZHE 5o NS5 5 S,

(oose]  FHEULIARIE , AELL T B A2 — KM, LES S B TR RN IE AR B S
FESHREIER . ZHEE TSNS HBETLKUNBESHETKM SHE T E KT
LETHUENR.

(00871  FEAK B -— DL FE G, 42 IR P BRS304.2 1, Ik TrvRia mT LR HE - B —
TEAE S BB E R TR 55 5 A A5 B IR A, Hod, s BB AR DU &=
o B R BRI SE R A e, SR AN S R AR A SR R
LA N A IR A S iR S R s R B AR S 4 A iR A
TR E R BZ 5 5 HREE B TRE D T AR ISR HTRERBSHE
5 AHIR B B T PRAEL s AE SR — R A AR T 5 10 58 0845 0 S B B A Y O
B REENITARNSEE S ARG S A5 R SRR, F38 IS S S5
SAHRAE BB E N TEAE T 5 AW RN — 8GR NS HE S RINE
B RHEH .

(oos8] &5 ELULHIMI I , ALK AR AN S — S BN OL T, 2 E S NS H 055 30
RGP E TR RS HE SIS HBE SRR

[0089] 5 T UL A AL , A5 — R A AU S R S BN, 0 L 0 S5 5 S 4RI )
FRRPERRBSH G SRR AR BT, BERRBSHE SR, A5 =
WEA AT, LZ S S5 5 SRR NTE U S B 5 5 Bl D 3 25 — il BT,
HERGSHE TRNR, AR - EEAT, LESSHE SRR IE U B S
FE TR,

[0090] 5 B ULHIHI IS , A5 IR AR AN iR BT, A L ZE D B 15 S I
ZRRIEAXRBGSHE SR RGO T B IS AT ES RGP N ES S HE T3
Wt bt E S iR EHEATTHEZE2IRE PR ED S B G T RICIRPEEAF,
B, SR IR AT E SRS T E S S E TR EA DB iRk B
TR P ES B SRR I B I E

(00911 75 UL AL, LR B3P oR SEHE 9] (20 BRI SAAT AR AT DL 55—l 45 47 Lk
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v, AHIF AR T itk

[0092] @i DA b ¥y S it 7 s R , AR g AR AT DA 2 T AR BAR G IR ST
1Y 532 mT A BIRAER i 2 75 1 Je A AR 6 19 07 USRS, M ARt mT DLIE 1L A A, (HAR %
175 10 B AR S AR S e 7 3 T X BRI B A, A R P (R B AR 7 AN Jm B sl B B A
F AR TTRR A FB 43 7T LA DA 7 i B 2R T O S %t L 7 AR A — AN Ak
A1 (WIROM/RAM . BEERE  De ) o, A FE 2 48 4 HUMEIS — & &k & (TR FAHL, iF &
WL, RS 25 , B X 25 1 #4546 AT AR B AN SERE 1) 777

[0093]  sEjiifs2

[0094] Ak st 3k 7 —FiE SR 5, BT 58 @ 5 A B4 R PR AR Kk 1
SR SR UL 15 B e IR R AR S R, AP RN i VR AR

[0095]  DEESA02, NFTARE —EET AR EMU T 22 —F R F—2RELS KRB, H
o AE TR 5 — 25 A I R IR IR BB I TR 55— 285 AR B T IR G L T 5 45 1L R 6 fr ik
FRKAEA s RUBIRITIBR, Horp, 25T S e T S S R IE TR 5 — R E AR % 2
V) (14 B R 3 o BT H B () ) PR R A7 000 5 452 1k 328 BT 38 — 25 /5 4 s PUCCH s PRACH s I8 €
K 52 ({IPRACH 5

[0096]  UERS404, B S — 105 T mURIER S — (54, Hod, TR 5B — 2R E L N TA 5
— I W A A AR S LS P IIKA Ju R I S TR KA ST 3 R B ISR B4
OLT AR E L TR E R ELAPIEH A S SHE SHRMEE o K K T a5
T L35

[0097] @il FIRB R, T /EAE RIS S EE S P IR JT O SKAS TR 5T R 3R
—RIIRMIEN N BRCE— B E T A RIENIETE 5SS SHANERNE -RES,
RIS 88— A5 19 o = 3) RO RSLI T S5 5 R 5 B Bk, R, BT DL g v
T B S5 5 IS B I #

[0098]  TEEUYLHHM AR, LIRS IES1047 VL5 IR B IES40245 4, tr] DL PHAT , FEASER
T .

[00991  ZEARKBIH-—DSEhEW T, Fik B IRSA04T LRI N BT L R R - (HiE R
TR B -— 254 PR AT H HI{S TEPUCCH, W3R FE AL 42 A5 18 PRACH ; H: 9 , Bk PRACHAT,
HE - FET- 3% 4+ ) PRACHEY, % 3% 4+ PRACH..

01001  FEEULIHM A, IR B IRS402 7] LLRIL N : MRIE TR 55— 185 5 S BE SN AT ik
FE AN ARERED, g, il sl 5 W SR e TRz ik s
JEAE Y S S FR R AROCIR K BE 77, TR 55— A5 T S SRR AR R ORI RE 7, BT B — A
SRR PR OCERIN B 77, TR 88— 15 T s R 2k S 40

(01011  FEUYHMNLZ, 5SFHESHRNEELFU TR —SHESRET FER
HEE:ZEBESRIE.

[0102] FEWEVLHEL, BB RGP HEZLEW 5 SF G5 9 UE BB £ 540
F FH B S 2 IR B HR R 5 S ZE S HAE R

[0103]  FEA K MK — ALt fh) o , ZENASPRACHET SE BE 1 22 2815 5 15 1B AR M 6 1 1 15
LT NANPRACH S Y543 e 75 AH [F] (149 B 4 5. 5 o 538 NN PRACH S H5 431 43 52 FHFDM s e v, s Ja
FILEFEU FEADZ — BB P S, S
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[0104]  YEARK MK —DEFEH T, LRSHEESAFU TR — FERESEESH
{5 5 CSI-RS; [Al 225 5 HLSS blocks

[01058]  {EAKR M — AL flh , 75 R B RS404.2 /1, FIR 7108 ] LLAFELL R %2 /0
Z A B G AT SRR R E A, Hoh 5 A P T T I PRACHE R, v
Fi %€ [ PRACHTR 5 A M ELBC B B & 7 e X PRACHR Y545 &+ & BRI PRACHIE U5 5 7€ 11
PRACH® V5 FH T-H8 7R 85— 255 4B 5 I PRACH Y Y5 [0 Ik 38 0 / BRI Ay B 5 1) 35— — S
TR = HREL, Hop =R E AP 5 55— IS5 A IMPRACHE YR AT OC I 1 7L 5E 11
CST-RSHE WA /BESS block; Hirp, THEHMICST-RSHE Y5 A /BESS block Ay M CL D B 5L 7 58
SICST-RSHE YRS F/BLSS blockBe A PN, T E ICST-RSHEJEFN/BLSS block 52
—2RfE4AFNE HRIPRACHER YRS HX

[0106]  FEA W) —A Kb, 55 —3515F 2P FPRACHER U5, N5 — 515 4P A
IPRACHIRHERIISS block X B2 T 4f 4 N FIPRACHER Y5t s 55— 2515 2 P i FHFIPRACHBE U5
N ZAFA PTG HIPRACHIC LY CST-RSI1I % /& HH [FZ 1B RFE 25 A1 1SS blockXd B[ 4]
U N IPRACHHR Y .

[0107]  FHEEUYLIHI AL, BB R E LS P EFEE iR, b, 55— b Rek B 1 LERR AT
B N 55— Fa e , PRACHTR Y5 £E A L5 L R 57 %0 B2 R PRACH B YR gl e 3% s 58 — 2154
AFEEE e, Horp, 55 B sk B P B BRREA B N 55 8 e AE AT, CST-RSHEPHAE &
F/EESS block®E A H 5 LLARAL X BT CST-RSE PR A /BLSS block#iLFE.

[0108]  YEA KRB — L H b, Lk i Rs NS -l s AR B =, H
o, A5 1 B T FR R A T A RIS 8 5 6 T Y PRACH.Z TR] (1) AT ) e o
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[0186] 75 EULHIRIIE , DL IR — AR BN BT A BIEAT U, B Bk 220 S5 (55
Ul Th e n] Lo 7 Uy AT Rt LL L 54N 2243 2% 15 S I Th R T 123455
TR T 2hR RN 22 5 2255 S I O T AR IRIN Z 75 27515 Sl h 2= 1
bR ERE, BT 3hR RN E S S HE S RN T 2R E S S HE S
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Bl hZn b B P R R A, IR SEHE

(01871  FFEULHINI I, Fid Baiiskre s I Tt L T2 — T RBES S HE S
BT T AR KRN S H G, WE DS HFH SRR IE 35 5 A F L
M ZHE T SHE TRDIE S TAFR LM SHE T, UEZ S HE TR R
[ 2RI S AN [ SR 2 2515 5 I 2 5 45 Sl o 2 LE D S5 (5 S IR T
ARBUERE KU S HE TN SHE SRR, ERRBE KU SHE SIS HRE
SRR S TR AT AR ENARZEE SRS, LEDSHH 5 RIIRNE
KA RBAFZEE SRS HE SRR T8 —E8E T A RBIAEZEE
S, UEDZHE SR RIE D MR BAHZH5E 50 S %5 5k
[o188]  FHEULIIHIE , LN T A Z — 5K AFT, B8 BT T UL E S ZH (5T
DR AR WS E SRR S HE TS HE TR NIBESHE 5K,
ZEAE SR E R TERSETHUETTR .

(01891 FEAK BRI -—ADLFEEH , FIR3E BEIE AT DAL  SREUEE R, 5 R i B 7435
e, TSRS iS5 15 i M EC B A T B2 %15 5 MO 15 B IR f A, o 375
AR N B — S — AR EE R AEas Horp, 55— R BRI B8 R A A
KRR EAELL N b2 5 R B e 58 =4 By S = e B Je 4 71
F BT HTIRE RS HE S HRXIE SR TR TR ST T
PR AE S B2 05 5 MO 5 B BT BRAEL s 7258 — IR P AR, 170 38 0845 7 e S i3 — i
& KON AT AR BRI AN SHE S AR IE B s A5 i AU, [
FEHRNZEETHIAESNEH DTS THE ElETANE - HEYTARENS
A5 S AHREE B RBEE .

[0190] 75 ELULHIII I , AE R AR AON B — S BRI OL T, 2 E S NS5 05 5 30k
RGP E TR RS HE SRS HBE SRR

[0191]  7FE UYL, AL 5 — R A UM S R S BN, 0 L 0 S5 5 S 4RI )
FRRPEXRBSH G SR AR BT, BERRBSHE SRR, A5 =
WEAAT , LZ S S5 5 SRR NTE U S B 5 5 Bl o 3 £ 58 — i BT,
HERGSHE SRR, AR - EEAT, LESSHE S RIIENIE U B S
EACRER AN GrI R

[0192] B ULHIH I , A2 55 ISR i GBI, 2 LE D S %15 S I )
RRIEARBGSHE SR RNG T B I ST ES RGP N ES S HE T3
Vet bt B S R EHEATTHEZ2IRE TR ED S HBE T RICIRPEEAF,
B, SR IR BT E SRS T E S S HE TR A D B ik B
TSRS P ES Z G SRR I B I E

[0193] 75 ZEULAAAYE , LR B AT DA T 55— A5 7 s bl & s vp , (HIFASR T2k
[0194]  FEEEULHII S , IR I AEERE P LUE I B B F SR SEBLI , 0T Ja 3, AT LIS
LR 7 RSB EA R T 0 B BRI T A — AL H 2 b B, BRI
HE BB D AL T A F R AL B g5,

(01951 SLjitafsi4
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(01961 Ak sLifi il He (it 17— FifE SRS B, N H T 55 @ 547 4, B8R MR PE A % 1]
S A9 A1) 15 B a0 B A S MAE ] —, KI8T , 120 B4

[0197] P EAEHE2, HT AR E —HET AMEU T2 L2 —F 8 F—REF IR
IRR  Forh, 75 AT IR 58 — 2845 A 10 ROE IR B I T 58 — 285 AR B TR IS B0 T S 4 bk
ETIR K54 RUPBRITIRR , Hor, ZE 0TI S e R s S R IE TR B — R E AW
Ao Z21] 2 Ta) P B A ek B o B3k i T80 17 PR B 1% 400 5 457 1k R 3K BT Ik B8 — 28 /5 4 s PUCCH
PRACH ; i 3R 1 & [¥J PRACH 5

[0198]  Jrfichbsd, 5 Bk B A2 2, I TR S — 5 T AR IER S — K154,
Hodr, TR 85— 25 A N PTIR 5 — 185 1 S AP RS RS P IR T R 5 kK
A TOF A R EE IR IR 0L T A S 2 s TR 8 — RES WA 55 H G50
5 S s Hop KON R TECE ST LI

[0199] @il FIR3EE , T EAE RIS EE S P KA JT FHE I 5K T R 5T R 5
— R R T RRE B ET S RENET T ESEZE SHINEERENE - RES,
RO E o 88—l A5 1 s 280 By SET T S35 5 I 5 B0 Bk, R G, BT DA g v
T E S5 5 A B I R

[0200]  FEELULHIM AL, IR 24 A DA Sp i ARG RIS B84, i mT DA A oA R 42 US A e 84
FITC B A 82, AH I AR T 1.

[0201]  FEARKR B — AL, R BlosE84i8 A T i DL T 2 /b2 —FE i i
RE—HAE L W AT IG5 IEPUCCH, ¥ 38 BE H1E2 A\ {5 IEPRACH ; Horp, FriAPRACHAL 5 -
T35 4+ [¥)PRACHEK % 3% 4+ PRACH.

[0202]  F5EUEAHAY S, IR S B AR R824 A TR 3 ik 55 — @5 5 s BE JT N Tk 55—
BENAREREE, K, TR @ E N SN e TR b2 — ik E—iEE
R SRR R OCECI B 77, BT IR 88— 15 1 A SRR AR B AR G ERTI BE 70, FTIR 88— 5747 A0
SERF PR OCER IR 77, BT 88 — A5 1T RS 40

[0203] FFEUYHMNLZ, 5SFHESHRNEELFEU TR —SHES R FER
HBEE:ZHESRIE.

[0204] FREUHINZ, B HRELTEHBEE T S5SHE SHNGESEE L KEL
F FH B S B2 IR A B R R 5 S ZE S HARE R

[0205]  FEA K MK — ALt fe) o , ZENASPRACHIT SE BE 1 22 285 5 15 1B AR M 6 1 1 15
LT NANPRACH S Y543 e £ AH [F] (149 B 4 5. 5 o 538 NN PRACH S H5 430 43 52 FHFDM s e o, s Ja
FILEFEU TR Z — BB P S, S

[0206] FEARKHK—DEGEHH, LARSHEESAFU TR L — [FEREEESH
55 CSI-RS; [AIB {5 5SS blocks

[0207]  YEARK W — AL f b, B2 BIC A IAFELL R 202 — R, 5 Rk
B84, H TS —EE TR RESE ZRELS, K, E R ELASREwHEN
PRACHER I , Hovp, 58 U PRACH B 5 9 M O BC B B T8 I PRACH B2 P 8 & Hh i 6 19
PRACH Y& 5 THUE FIPRACHZ Y5t FH T-F8 7~ 55— 2845 A Fir iy FH IR PRACH B Yt (1) B 3l 1/ B A3 o7
B AT A RREZRELS P B RGP IET S 255 2 IIPRACHE
V5B S BRI THAE [ CST-RSHE P AL /B SS block; Hirr, Fil 52 B CST-RSEE Y5 FI1/BESS blockly

N
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ME B B e LI CSI-RSE A5 A1 /8K SS block B4 T BEAY , Fil 22 I CST-RSHE Y
F/BESS block 555 —31F 4 i FHEPRACHES Y5 G I o

[0208]  FEAKRHM—ALHEHIH , 5 —IF L FT i FHIPRACHER IR, S —RE L P A
FIPRACHZSHEFKISS block 3 R K 47 U6 422 N I PRACH S Y5 5 25— 2845 2 Bt b5 I FIPRACHIR J5 ,
HNEE—FE AP FHEPRACHIC I CST-RSI I 2 AH A5 I RRE & FEUSS block) B 4]
42 NI PRACHIE J7

[0209]  FHEEULIHI AL, BB KA P EFEE iR, b, 58— b Rek B 1 LERR A7
BB N 55— F8 e A , PRACHER Y5 £E A L5 L R 57 %0 B2 R PRACH B PR gl 6 3% s 58 — 2154
ARG e, Horp, 55 Bk B P B BERRA B N 55 8 e AE AT, CST-RSHE P AE S
FI/BLSS block#e A Hh 5 LERRA X B CST-RSTE PR A /ELSS block# £

[0210]  FEA A — AL, ol B B AR ERE21A8 B T 58 — 5 777 0 e B A b i3t
&, Hoh S HE R AT Fe oA T A IR e 4 266 T A PRACH.Z 8] 4 A2 18] B o

(02111 FFE YLK AL , JH T PUCCHES — 215 4 R 1L PRACH A 126 55 — 255 A8 FIAH A 9 B
BELS, L MEEEAEFEU TR A2 — 88 057 s RN L FREEm) /) s 55 @51
T N2 15 1) B AR YT AR 6 B — IS A IR ) (] [ B TR A s 4 S YR AR
CORESET# 5 ; # = == [H] .

[0212]  FFEVLH L, B3 E AT DA T 58 @ 545 rh, b angm o, AH IR AR T .
[0213] AR EHETRAL Y —FiE B ARIE I E , N T 8 Il 51 A, O BIR AR K
HH S 491 B2 AL )45 B B S5 AR —, 9B, i3 B 45

[0214]  RIEFEEH92, T RIE —EET SRIESHES

[0215]  PUCAR 94, 55 il R DA B0 23% 132, FH 3N BT 38 — I A5 7 A B 5 Br ik
SEETSHRWEE  HP, R EEAFEUTELY — SHESHRRINEE,. &%
55D ENER.

(02161  JdiL A E , HTIEM S —E T RKIXSE G T A RICGE —l 57 MUK X
5 SZESHRAEE - B AN S BT B E T SE RN TRE TSEES
IS B0 B, DRk, AT DA P T S35 15 5 AR 015 B 1l

(02171  FTWEVLHEE, FIAE EHEIENSHE SRR TINEE /N T T8 G
TACAE—EET ARENSHBE S HIRRE TN REE .

[0218]  FTWEUVLHIRIE, /W E UL F D2 —400), G B h S E (G5 5 HRET 5%
HEEMSHESBRRIEMRN TRANSHESHRIDIENZEME, D TERESETE ]
IR ZHE S MNSHE SR T 2HE5 5 ESEHN N R NS E(E 5T
ZE,NTHEETE IR ZEESHNSHESHERDIENN THRESEES THS
G T BN RN EE, M RESETENIR SEESHNSHE TERRE, X A
TR ESSHETBRIRNIENSH RN EME, D THEZTENUR: SHETHNS
%fﬁ%%%&fﬁi RKTHEETEAIR.

[0219] BV AL, BT, 88 TR S = IR, B AT BRI DA 2 — 5 U e -
EB%:L{:%@BEE’HE s SR s S PU 1 PROE IS BL R 22— 7 3N « 55 Il {5 47 A
B, EHZ’% 55 S BRI ShZE I AR AL VS i 5 BOAEL, T SCRIE

[0220] EUHI 2, FRAE - FEHEEMNEGE P, T FRaEU TR b
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L BEETHRRINEE . ZHE 904U 8E . Z2HE 90 dNARG BN SHE
SAAP R KIS HE SRR T ZH G S NSEE SRR P R KNS %
AR T 20 S B G 5 RIIRN S B IR EATHRE S B 5%
W RS IR PRI Z B E SRR 5L % Il E TR ENSHE SRR
FoHMETABEENSEESHNSHESRIIRE B EEaFBUTELbL 5%
FSHRRGLZHE TR,

(0221] T EULIARYAE 55 —E B R BN S BG5S HRNR A ED S H 5 SRR
[0222]  F{EULHIRE, 55 (5 B RN S5 SRR T IR 45 7R .

(02231 FFE UL IS , LR PO AC R I(5 Y ml PU 2 T U B S
15 EANSE A5 2. S i HPUCCHBR YU 18 28— 15 B R 88 — {7 I, s 3 il FHPUSCHBR PR S 15t 5 —
15 B ANEE A5 25 A FHPUCCHER Y S B 55 — 13 J2.» i { FHPUSCH S 558 — 15 2.

[0224] 5 B U] S , 724 FIPUCCHEB P55t 55— 15 5., i FHPUSCH 5t 55 — 15 BRI L
T, BERUNER AU TN R Tl E T R ARRRES EENR S, L B ER
TR WA W R ED ZHE SRR TR B S 5 S I3 56 s
TRAARES S B MEE 77 5 S AT A AR E S E D 5
TR EEETAREE EE

[0225] R EEULHIAGE , 5515 BRI B g bs s o, 558 =15 BRI B g s s XA
(02261 FEAKR I —DSELHEBI , FIARBORROGE T LT B2 — AESHE TN
SZEETHUNKXDNZHE SN T, LED S B 55 BRI RN RN S % 1F
TX R B E AR SRR MDD S HE S A UN RN S HE S AP IS H 5
5, HBHE NGRS HE THFN N, WEDZ B G SR R A8 RIS %
IZH (5 S0 NS %G SRR A B F S NINSHESHELT, UEDSHE
SRR ITE LIS TINS5 XM S5 Rl R o, XY, D, KT B
TR IR R

(02271 HFEULHIN IS, £ HE T ASHE T DANNXNSHBESHE LN, T
XIMNSBHEFESNEDSHETRNDIRNSHDRAFU TR 2HESAAND
TREZHESNSHE TRIOIER ASHE T PAIMNIBESHESHNSHE TR
F B A AR EN AT ED S G SRR S HE: XN S E S PEE
ZEE TS HE TR,

[0228]  F{EUHIKIE , MDD B HE S UANBNSHE S AP EIYNZHE S,
HAZHESNERNSHESIOHLT, HTHEEFRNSHETHNESSHE TR
RUSHFEROFEU T ELZ — DN HE T ANKIRESHE TSNS H G TR
NS EE T AU ESEE TS HE T IRICDE B G AR E T
HENZHESHRRNRNSHE DN SEHESTHANNYIN S EES T RESHBE ST
ZEE TR,

[0229]  T{EUHKIIE , LS HE T ANINSHE SRR T, HTHHINSHE SN E
NEHE TN HENRQFUTEL L N SEESTRESHETNESH
fEolh 3, B EY ARENH TR ED S HE SRR SHHE I SHE
SHMUEE S HE TS HE TR,
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[0230]  HJHEUHIKE AR ESHEIMNT - PRENMEESHE S THNHEOLT,
RESHE TN - PEREMEESHRE T AN B B KEFE /NS HE SRR
SEE T BEH IRESHHETNIASHE SR RKIGE B/NS 55BN EK
ZEE T

02311 AL - ASLHEGIh , 20 S5 SRR R P EEL L T =02 T
AHAE  RIETIUE X B EHE s IR TR Z 0 S5 5 5 RII RN S5 D%
Ry T 520 255 T RIS 2% D) SO S8 0005 17 B 0 T BRAEL i 2 5 2L
il 2R PHRINE AN ZE D S B E SRR RE LT . E0 S HE TR IR
HEANZDIRIRP R AR RITRE R 202565 SRR S 2 MR- S5 AR iR
PR — 20 ZHE SRR 22, o, 55— bR 55 AR

(0232] 75 EEULFARYAE , B —ARIn] U ST, AT DU 75, (HIF AR T k.

[0233]  FHFE VLI A, DL LIRSS — IR BN N BEAT UL Bl LR 2B S HE S
el thEew] LUE I BTy ST RIS, LL L 5N 2 5 S Bl D R R Al 7 123453
TR, T 2hR IR 22 50 255 (5 S B ) O T AR IRIN 22 70 22515 S 3l h 2 0n |
iR EIRRME, AT 3PN E D S H S SRR T 2hR NN E D S H 55
PR N b Fak D 8 A R, KRS

[0234]  F{EULHIH 2, B Eafoiodit I T ar bl BN 202 — I iRk =5 2%
fF 5B X T AFRKRMN S HE S, LE DS HE SRR NIE D kS A
XM ZHE TSNS HE SRR N TARRMNSEZGES, WESSHHE TR
DA AN R AR S H SIS B E SR U ED S HH TR
I RIBI SR - KM ZH (5 SIS %5 5 IR, BIERIE SN ZHE SIS
FHESHRWIhE N THE EEYRRENAESHE SRS, UEPSHE SRR
(T RN A R Z 55 5 A 1 S 05 5 I 2 0 T3 5 1 s A H 2
550U, UG ZHE SRR NIE D RN AR %5 5 04N S5 5 55
i

(02381 FWEULHIAI A, ELL T B ADZ (AN, WED S HE SRR ARl =
HEETHREIIR . SHEESNSHETRKUANBESHE TR SHETHLE KT
ETHUETR .

[0236]  FEAK IR —ASEREG] T, IR %e ISR Bo B AT AR o442, 1]
ToAPTAS WG AR EMN T RIS HE S5 MRS SRR S A, Ko, i B a
FELT &b — 5 R P AR UR B8 R T B Herp, B — i R 38 — 4 B i 1)
IR BT B2 — i AU 58 R S U By A B AR S 4 3R — Rk
T F TR E IS H 5 5 RS BRI TTBRAE N TS RS AU T IR 2%
W2 A5 SRR DR TTBRARL s AE 55— R BT 5 1R 38 — 0l A5 S 58 — A5 1
NS R ECE R TS5 SR IE 2 A58 i S BT 1) 58 S
IS H5 S HCHIE B E NTEEE T8l E T e i E Y AR ENSE RS
AR BB E .

(02371 FE VLI A, AR BN ARG , 25 E SIS HE SR
IR EHTHRRSHESHNSHE SHIERT.
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[0238]  FHE VLS MR GRS G, L EZ S SH (G 57U
ZE BN SHEE SRR AR IEEAXT , RS G Sl 2, A5 =
WA, L E S S HE SRR RS HE SR A8 iR,
HiFZWSEE S RSN, UE S S G SRk =
F{5 5l E,

[0239]  FEELULEHRE MRS GRS G, 9 L EZ S SE (G 58U )
EZE NS EE TR DIREE LT . B EEXA TR ESMETNETSEE TH
Wb E 5 R EEA T ES R E T ES S E G SRR EAR,
B, S5 E R N E S IRE TR E S SHE SRR 2N P I R AR
TR ZESIRE T ES ZHE SR 2R DS L E .

[0240]  F5EEULEAI A, IR % B nT DAA T 28 A5 7 sl bl il {0 3 AR T itk
(02411 FFEULHHI 2, Bl & AAEHOE n] DU I 5 B SR SE B, % T 5 3, ml LI
AR 7 RSB AR Ttk s IR A7 TR — AL FE 28 vh s B3, RIR B DT R
HEMTERS A T AR AR F .

[0242]  sEjafs5

[0243] R EIRSLE L HEHE T —FAE N, ZAT 68N BRI Ry, o, iR
FEP I AT AT BIRAT— TR ) T 7%

[0244]  mIfeh, FEA AW H , FIRAEAE AN PR LAFE AR T UL R i47 5 4% (Read—
Only Memory, fRIFRNROM) FEHLATE AT fiZ #5% (Random Access Memory , f&iFR ANRAM) A2z HE#
B RGBT SR S S P ] U AEAE R T AR B A 5

[0245] R EIRISL BB HR AL T — P abBEAS AL B 2 T Is AT R 7, Horh iR P is AT
AT IR A — T T7 EE T B2 R

[0246] A ifehh , A S it 451 o 1) B AR TR 7T LA S5 ok S 9] S ml gk i it 77 =X BT R 1)
TG, AL IAE T A A

(02471 Sy 7 SE 47 M IR AR AR B S a1, DA 45 A I 1) S 461 %0 AR i A A — 2D iR
[0248] fLikskiWH 2 HE S 2 PDEFEUNTZ—:/MXSHES CRS . FEEREER
ZE(5'5 (CSI-RS) , R EHNGIERSEESHGS  GERESE ETHINESS CSI-
I L fEIRZSEES OMRS) , FMMTHASEES, MTHIESEE S, FEERNSHEES
(SRS) , MIfZIE RS HFAE S5 (PT-RS) , BAMHR S HE S MRS) , WHRZSHE 'S BRS) , PR M
k2 %55 BRRS) , BN A(SIEE S RACH) , [F(55 (SS) , [ {55 (SS block) , +
[ 2155 (PSS) , B[R E S (SSS) o

[0249]  IRAHIEHRRAE , 7] DAAFE )R A% J5 A5 B AFAE , 9] Q7K P R AR T A 5 38 ELR K7 A7
1 KPR 5 A 5 T BRI A A S B RE S AURN L T H B B R AE L 91 S R 2R B 4
fi (element pattern) , REFRII, LA ST N AR , S50 FH0AH A7 75 55 5

[0250]  FHELULEHIIE , Bl AP Doy -—Fh 355 (45N 2 — B & - R Filgm s, Ui
v T, R im [, ZHA5 5 5, RENERE, REMNEFMFES) , FREIIER 57
DA% B BN IR R 5], AR ] DL S S i S B YR B AT AR S SRS G R BRI DL
— Pt Ok /B0 77 3 Bl B9 4% %y SR AT BAAFE S o B R B/ B I8 A R S

[0251] kR4l v a8 7n Rk v m] LB M 5T 2 %515 '5 AR 2 [ 55 UE OB 75 1)
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SH(5 5 @RS S) FR L AL hE QCL) Rk kT~ .

[0252] ok H2USC SR A2 48 , T0 75 8 s B 22U o 1 98 O, B3 R 0k o ] DL IS Y T S %15
SRR N BUEERBHRE NS5 5 @URMES S5 5) AR L O AR LLE QCL) 878
I B A R R B U

[0253] i3t (QCL) W LS & /a5, 258, 28 8P , i e ke, P
of 4L, P3G a5, 25 (A SR 2 R IS 20

[0254] 75 ZLUL I , FEARIL SEE 15 b, A1 FH 22 93 285 5 Bl D R S s S T LA ZE 595
SEG TR RS H G SR,

[0255] i Skt 5] 1

[0256] A ik STt B B T el R 4 T P £ RS E &5 E (G T FiRsk
) S B AE S AR E ) AP S I FR AL T — RS IE AN OSSR T v, B
T IBE A BIUEF Fom) 5 iZ 5V R B RS S HEE S P IR e R R 26
—RIIRAERE G2 M E WG SRR IETIRE 2GS Ho K K TEEE
T LR B %I 0T AR RR e SRR, B3 P F 30N 4.

(02571 Mo, Bk (P KA S S LA, FH T E1E R E AU, YRS SRS BFE LT
7 — NP R BRI 0 TS s NS 35— 2R AR RE R 1) S S KA 5 280 9 R B it
S AN ZE (B PO s NAS 35— S8 I R BE I S5 KA 5 SIS 1100 o o 0048 140 s 015 08 i 12 F) A
P B A A T 0 S AH DG P A SR DG T  NAS BSOS 1 T 7 A SKANEE K
(1) 352 SR B 4% 1K) 7 57 AT ZE (BB DU B s KA 28 R R BE K iR 25 T 88 R U R BE R
B PR IR AT 5 I8 SRR 15 08 R SR R ) B s RS S BRI R IR SR
S 1 R EEAE B TR R A O S BUEE A P B R B0 B S B I ABUE B IR 5% E - i3
— 2 I, BT IR (5 T AP, T DA R U A S S HUE A 0 0 3R I S CIR ik R A T
PR, FoHp A2 B e B 5, B Pl & Hodh , CH R T B T L B4

[0258]  Hirp, FTiAR S8 PR BRI L FR R S CRC B PR AE A, B R S
BRI E ST OIS ST ES s 3 P10, 55— PR B 48, RSB (serving
beam)

[0259] PRIk E— R R BE S 2 AR A SO B N E S, EAKASHORLE
PRSP OB ISINMES, BE TR B A Al 3 ol 3 — D10, 55 2R i 2
8, £k R (candidate beam)

[0260]  Frik L Fic B v R BE I, A 46 58— IS 10 SRS 45 BF IS T A I B R B R, Bl
BB TG RN B A T S R R

(02611 HrpN, S, S1& KT ESE T 1R 440, 9F HS1/hTB%E TS,

[0262]  #E— D1, Bk P R BE RS X BT LA N 2 — « RIRPEA U 3R S SR I oROx DR
H B A RO OR A B R R S Bl TITSEES,, LITSE(E
=

(02631 Prik R BE e T s A LA R /b2 — B 4175« BLER, 2200 f5 5 D¢, RSRP , RSRQ,
{HIE 2 &, Bl s T LL , Ballom (S bk .

[0264]  ph4bh, SE—REL, TR R B E R G L. AFESHZE 515, il EOR 7
T B MRS B IR S S B (BIIRSRP) « 85 —285 4, 7T LLUELE Wi R (/518 A f 2 — 8K
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2H A AT A PR AT {518 (PUCCH) , W REALEE AN {518 (PRACH) , Hoof , )3 B M1 32
NGB, AT R NN G ER E R F 0 E R E N 5IE .

[0265]  &] 1042 MR b A% A HH AR e S 4] 1 $2 46 1) it T e e 2% AR 1701500 o & I I T R A
P o 3 e B R B CST-RS , FH 46 03 3R AR L« 5 BT IR (I CST-RS BT S HK R (IBLERVE RE KT
B KT 55 T TR S, UB S )08 P R R A 7. (beam failure detection) o Jh4t,
FEuhFCE [F 2B EL (SS block, SSB) FlJE HAMI CST-RSHE Y5 , ) ik 55 — S8 I A I i & o W SR Pl
IR B8 — 23 AORE I &R — N CST-RS B YR BT OSBRI 5 18 i & (91 IBLERD & RSRP) fitli &
[IBR J& > UBS S AT R I T B %1% 9% K (new candidate beam) o

[0266] 44 FRIHE P ORBER TR (CST-RS) fil & T1FR , 7 HAFAE— 55— S PORBERK
FUE (BIANCSI-RS, 5L SS block) il & [MTBR , FH AT PR B 88— 2815 & RIR AR , REAEXS B
ATEYRE b, AT RURIR S — 5 4, BB R R B 1 R 15 4.

[0267]  ffide Lt 512

[0268] A SL il M) 5 T 55— 285 2 R IE M LIRSk, 25 R AL il R 2613 2, B8 I
HRI (beam failure) MITEHLT , 4 AR B RS QIO E M AR EOR, E—2
P RRE ) Rk BT T AR AHE 7R BT P as AT N BEAT R i, m DB AR UEAE AT
ST TH) 20 SRR B LR R, BOs PR AT P SRR ST IR, 33 i A R RV 52 1 R, By L AR
SRR K, UB KA 1) SRR 2 R .

(02691 HAKME, X TH - RKES, AR TREGEL AL F-RE5 ]
PR, BRETAS ] IRR

[0270] FHEUHKE, ERE LR N AR ERS ENE S5 S5RBTRA, 5
— ARG TR () 5B GBI, 58 Ll W AF LR IR 54 8,
ECEAS BN B A [ R TSI K T Ik B T kR i R 1 B A TR, B
BFIE RS — B L B, A BB S B RV B A ) PR R B — S5 A R BT I PR, BT o
G T S5 e R B AR 1 BT 18] IR , A1/ B3R — X5 A B Frid i 85— K5 4K
HOTR , 58 IE A IR ROE S —RE L

(02711  pbsh, FEE - FELA BB RE, QIR EFRIKE RMR) e aBHEE /0T
X TR WG A AT AR IR M — B A IR B, B B ), B A
AL AR TIER 5, 55 B S A R S A ASSAE B A RS A E ST AR
L 5 — 25 A IR B, B RAHr R, Bk 41 A, B 1T FR 5 A Y-SR 1R) B i 2 P, 55 3
{59 S & S 5 A AR E B Hoh YA KR T B TR B8 FriR BB AR S B, RN PR
PR L, /B R 7 T e I IR A A ik o 2542

(02721  FHFEUYLW, T RUFIRIM RS LR TR ELSRENLARMN S, Bil
I 1) (A RS 46 A5 AT BA AT 22— 1) A6 I 21 BT 5 K174 4 4% i 3 9 o 2 288 %1, 183 4 I 281 e
IRV B % B 3 9 o 2R 2 s 0] T ST (4 ) T 5 (T AR T 241 5 2) 9 TR 2R 4800 D 8 SR e 1D PR
Ao %1, 5315 SR 2R ARG ) 25 R A e 1) PR B 220 BT S BB VT B 7 8 T AR 1E R 2403) B — IR R IR BB —
FAGE AR, B B — IR R IE B — T AW Z B o BRI B 0] & (AR 1E R %15 4) 58 0851
SRE AT AREE -RELSN ATHENN Z, 58 F B E AR EH TARE -G
A AT BRI 2 BT S BRI I 8D B AR ICRT %15 5) B R G4 KBNS B[S 5 R IIMR
BB Z), B B — KGRI S5 5 R 5 1 R IER ZI B S B 1R & (1 bR i i 21 5 6)
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B RS FHPUCCH AR 3% 55— 5 A 1M 21, B 55— /R i FHPUCCHR 15 35 — 2845 4 FIT R LY
I 18] B B AR A0 %1 s 7) 85— Rl FHPRACHR 3% B — A5 A B I Z1), BE3E 55— IR {1 FHPRACHK
I BE— IE A BT BRI B [R5 AR e R Z] s o, Fra (9 ) () 5 A e i ZI A& 8 BT IR 1) st 1)
B AR % 3R 3 TR ) L Bk 4 R &

[0273] FTWE UL, B RELAMIRERBOFER LN T2 —: ) ik E KRGS
URHL, F8 18 FHPUCCHZR YR (1 126 B — 2815 A IR B s 2) FITid (19 88— 2445 AR #, ¥8 1 HHPRACH R
PRI R IR — TR B 3) IR I 88— IS STk B, Fa A3 FHPRACHAR 1K 55 — 55 IR B AN
PUCCH¥E YR 1 R 1% 55— 25 A IR B B .

(02741  fJridke sk 53

[0275] A3 S it 9 ) 2 T~ 58 — M5 A KB PRACHIE YR AL & /7 vE  H T B —HKE 4
P 2 A% FHPRACH, T ZEWT LA 3 N By O 447 PRACHIZ U5 O & 9 TG T B, i A T-UETT = , S
IR T 35 5 — 255 A HIPRACITIR YR AL & - 4, D N AE AT UG 1 A\ B BEPRACHIY £ FIISS
block eIt AH &% T8 -—2KE AWM =, 7T LA H5CST-RS,SS blockB{ # CSI-RSHISS blockFe
Ko AT, X T 2 05 e B CST-RSHISS block , 75 B2 & — 2 I UESH 1B 5, B T UESZ FF
AHOC I &= A8 — 5 400 B

[0276]  ¥FFPRACH¥: J5 4 B BR il , X1 N 2 /b 2 — BN Frd () EFE L3 N (518
(PRACH) JlF SR BEIK) R AT 25515 5 3 243 T8 5 PEAR BT, JIINANPRACH 8 Y5 43 Bt A6 A [ 114 B J
PR IT, B SCRRAN A FDM; 88— 1845 1 8, A BT KRN T TS5 5 5 A iR R 1k
(14 FE B A LA N A5 T8 (PRACH) 43 FICAEAS [F] (¥ B 385 0 e s o v, BITSAR (¥ B 4 5 o, GRS B .
M FFSRERFSES DN, TITSBESEMU TN —8#F 44 :CSI-RS,SS
block.

(02771 HAK] & , PRACHE Y5 A 4 FAFAE , B4R R B0 22— 55— 25 A HIPRACHST < BBk
1SS block X B2 I H) 46 He A B PRACH I d8f7 B L £ 72 55— 55 A [ PRACHEE Y 1) If 38457
B Ho, TR w1 aE B N 1 PRACHTY) B 387 B, A2 FH B8 — 0 {5 77 o 1) 5 0 A5 1 AR I
WU N HIPRACHF L B 2 S2 B s 1l , P Ay B, RO 1R B B .

[0278] 45— ZK{ZAHPRACHFT L EERUSS block At B [ AT 41 N I PRACHIE 5 , #5256
HKAF A IHIPRACHER YR 5 35— 515 A I PRACHAT G BK 19 CST-RSI¥) 35 /2 AH [F] 15 18 R AF R 13 19 SS
block ¥ %5 B2 BT U8 N (I PRACHIF B 3847 B, 1 52 55 — 2545 A I PRACH B YR 1) B 3k B 5 58
— K5 A IPRACHAT R BRI CST-RSI I 2 AH RS BRI B I SS block Xt BLFIHI4E 2 N
IPRACHTE Y5, 4 52 25— 2515 A I PRACHH U5

[0279] &5 iEA5 7 2, A B — (5 A IPRACHFTSEELKISS block KX MK w1 aE 2\
[FIPRACHIH B 381 B, 55 58 — 2545 A I PRACH B YR 1) B e fm B AN ) s B0 3, 38—l 19 i, AN
T B — RS A HIPRACHAT S BRAISS block 3T B2 #T4H 12 A FIPRACHII R AR &, 558 —
A5 A THPRACHTE J5 T I A EAS A

[0280] B 454 B 110 L UE , TT LA SN BEASS block burstifIE 4SS blockfT7E K OFDMET =
@& E 1ZOFDMART 5 I B MR IR BT (resource element,RE)) ,BL3E B 1SS block BT 7E K &
25395 (bandwidth part,BWP) B MR IFEHIC (resource element,RE) .

[0281] 25— /5 47 &, A B 52515 A WIPRACHT I B i CST-RSH % 42 AH[H 15 18 BR4E
B ISS blockf X B AT 464 N I PRACHI N 484 &, 5 55— 2815 4 I PRACHFE J5 ) s 35k
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PrBEAE s BUE, 510 W AL A B 255 AW PRACHHT R BX B CST-RSH 3 2 AH A5
TEHEFEER B ITISS blockITI%] B (1] 4E6432 A T PRACHTK IS 4 i B, 5 55— 2545 A I PRACHIE Y5
(I S AN [ 5

[0282]  gE— Bih, NTIC B & P IEBFH 58S, FITPRACH-beam recovery , HAFEAT
N R —BAE B EEN SRS WA SRR G N OB B I
5E SCHIPRACHBE PR H , F8 78 FoH VANPRACH B U5, FH T 4878 85— 2515 2 BT R XM PRACH B2 R (1)
A S AN/ BT B 5 5 A A S Il T RIS R ARG A WD I B B TilE X
HICSI-RSEE Y5 A1/BLSS blockH, FE7RH A TACSI-RSHELYE /LSS block, HE—FE LM
PRACHIZ U5 S Ik 3 45— 2515 4 T JC L PRACH , 451 FH 25— 2542 A I PRACHIT 2 IBE I SS blockIf
XF R AT 4G B2 AT PRACHER JR s B3, 85—l 5 IO BUATCE W T : 25— XS A TR B
PRACH, {1 F 45 — 2545 A (I PRACHIT JCIEIKISS  block R B R 8E 42 N I PRACHIE I s 45— 2%
{54 B S BEPRACH , 45 — 25/ A X PRACHFIT 26 BE [ CST-RSFRI 3 A2 AH 17142 1 4R AR 14 114
SS block ) BRI a6 HE N FIPRACHE Yt s B F , 58—l 5 WA BOAMLE T T : F— G54
FIT SR [KIPRACH,, 18 FH 25— 515 4 [ PRACHFT SR BK 19 CS T-RS ¥ 35 /2 AH [F] 15 18 R AF AR 13 1 SS
block Xt B () FTaE8: N PRACHE Y5 ; Horh , VAIT & K TR T LA 38—, NEH
A PR PR B A, T DME L RE B 0 O v BRI S, o R L R P o B R i
TEAH (A1) B, RN 87 BT IR LG 45 BT 5% IEE X PRACHTE 5

(02831 it , AL O ECE T 161 JE HAKICST-RSHE Ui, 1 b 44 JE HA PRI CST-RSHE U5 IR 5%
T Y RTIAE S o (B0, 885 2K 588 , serving beam) , i L4 124N JE BAMG CST-RS¥E Y5
T R R AP, 38— 2598 R 5% ,new candidate beam identification) /¥ FHEL 45
B R B BL B 16D A B CST-RS B IS A4 B30, RP L RFHBIE 9 16” b1111_0000_0000_
0000, RTINS P AR ; S 4h, 16 AR CST-RSEEJ5 A7 (1) 1 282 Y5, BP bb AR Hb I Sy
16’ b0000_1111_1111_1111RIEFCACE R BT 124 IR

[0284] B CSI-RSEHSS blockfFAE—XF—FF NI &R, M EL 4R E A16° b0000_1111_
LT 111X R HISS block [T BEHIPRACHA U, 1 £ ik it B AE N — 5 A0 L B LIk
H

[0285]  HERAEPYANCSI-RSE—ASS blockIRELA ,SS block Flr 5% HE K PRACHRS A4 ¥ 5 1%
IZVASCST-RSIFCIL , {HZ BEASCS T-RS PG 23 4 e B B0 4% RE Tl e SRSk A F 44> AN [R] 19 )7
BKBEATIX 43 -

[0286]  phAb, 75 SCHRC B 2 NQCLIICSI-RSFISS blockféE I, AT LALASS blockE B[
PRACH Y JEHE , S8 5 LARs 58 B AUBOD 3 & L SR SEITH 2 QCLIC R IFCSI-RSHISS block L& .
HAART S , 88 i85 A0 A B — Il A AR B AP & e on A0 T AR B 38 R 0 R 19
PRACH . [8] 14 AT 18] B » 224> QCLIY CST-RSFHE A AH [H] 1) 77 51 , {H A2 38 3 A 5] (1 A, 7% 5k 52
7 Bk v o6k T CST-RSHE UL KT [X 45 o

[0287] 112 MR R A R B SE ] 33 L1 28 {5 5 S PRACHER Y S B TT VAR 7~ B
BE, RGHE TA4DCSI-RSEWIENSE K REEM (Blnew candidate beam
identification) , 1 i%PYCST-RSEJEILIE 5 —SS blockipi & 15 EFFAE B (a0
spatial QCL) . fR4EWIUHHE AT SS block FIPRACH T B 7 v , CSI-RS U -5 78 A [F] I 45 3%
Wi, AR AN [F) A3 B Y5 ) PRACHIEAT — — WL o Horb, 85— NCST-RSELEE 5SS blockJir R
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FIPRACHICIER , 1T AR B CST-RSAK IR 5 HAh A Iak o7 B T PRACHIG B o 75 22Uk B 1 22 , I X T
SS block ™, fNANA —ADCSI-RSHC B , X BRI RIS Z [A] 2 S HRSC R EIPRACH, B & vh
[JPRACH-0

[0288]  jh4h, PLCCHATPRACHER ] LA T 7K 8 3E — R A5 4, w DAL = — et R Be |, B
J R e o e o e W 1 S =1 42 RS P et 1 (= =Y A W E S 55 1 P
A S SR 55— 255 A R IR I 7] fm B s CORESETH Y5t s 48 3R 2 7]

(02891  f)1e SE jita %9114

[0290] At Sz 151 o 55— 5 75 A (UB) v Dl s i /s T St oot e i s AR AT o

(02911 iUl 58 a5 7y ol (B, Bedhvm) RIXISH (55, 5577 & (B0, UESR) 4
EZEFESHREI, ZHFESHNIE, BESFHFESHRRIINSHE SRR, #
— 0L TR S EE SRR T BESHE TN IR, ESHE SHRRGI NS
G TR IRE S S G O R ER, XESEGSMHREI L EHTRRR
PR B T HZ AR & T AR ORH 2 (beam reporting) i Xt T &% (5 5 H M
F87~, BIWICSI-RS resourceBFSS block, e SLINS T AR 1% 5 R B R 14 i 2% (0] JEIE 25 11
fes B4k (B, den A R = 5D -

[0292]1 FEEPWAM ,S%E SR ThE, R ERSRP (Reference Signal Received
Power) , N T{E-F 16, AL )R S8 FRSRP KA 5 2215 S 3 sh R I #E3R .

[0293]  FEFRIEHS, FUAC B 1S H 5 SHHI R 5 B BN, 10 UE S 55 T i 1 4%
W ZHE T MHRRETIEEM, H AN T EEE TN, mMAINAG KT B T O 85 3 —
L, TS EE S HRRFINRBHEN R N2 b2 —8HE: ) RS HE SR
K Z 215 5 A D Z AN T i RIS H 5 S I D2 248, DT ECE F TR T-1: 3
— P, T- 12 58 5 0 AL B, B H 224 I 275 (5 5 R S S B A i e, B AE
FRAEFUE X 2) TR S H A5 5 T RN 85 5 D2 A8 T IR 255 5 e 4
Wik KRZE(G SN DR ZEBE R ESEE T THRSEE SRR ZE, N T B
FETITIRT-2: 33—, T-22 8 @ EWARE, FHES NS EE SRR 2T
JOTE 5 , BUE AEARAETIUE 3 3) TR S5 5 I R KN S 55 S D2 A 0 T E 45
FE SRR S RN Z2E, /DT EFE S T IR T-3 32, T-3 & 8 51 M
A B, B HZ 5 NS %G 5 2 B E e , BUE 7TEARHETUE X4 Tk S E (55
TR S H G SR, K TEE K TETIIRT-4; 3E— 200, T-4& 5 3l /5 S
BB HES NS HE 5B AE HE #5E , BT AR HETIUE o

[0294] {541, FE kiR B 7 84N CSI-RS resource T ¥R I, i Ja Be B A < %I A T
UE¥ % Bibeam reporting, H 9 U YF 4N R B I5 . 2oL % T 84CST resource# 4T/
16 W& )5, UB¥m 3R 49 T AH X R RSRP &5 SR L prik . Ho P CRT, HCSI-RS resource
indication.

[0295] %1

[0296]
CRI-0 ~79dBm
CRI-1 -60dBm
CRI-2 -96dBm
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CRI-3 —74dBm
CRI-4 —95dBm
CRI-5 —130dBm
CRI-6 —110dBm
CRI-7 —-86dBm

02971  HR¥E S ARAN R R P BR 41, {CRI-0,CRI-1,CRI-3,CRI-7} LA & HAH N fRSRP I
45 AT DA S A 2 2l ity o b 0

[0298] &AL 7 AuhivmEC B T — DR & /N TR, RP-85dB, WICRI-74F A BRI /2 117
RS 1], 0] P AN B st R 45 B 2 {[CRI-0,-79dBm] , [CRI-1,-60dBm] , [CRI-3,-74dBm]} .
[0299] 1572 UESmAd FH4-bitZE 43 bk, REDbi i BB A-1dB, I H s RIEIUE 5 o)
FENARE T 0 Ho At % 75 T LA A B AT &, FATA W T RO Z 7 R A A R 2
JIT7R o

[0300] %2
4’60000 -0 dBm
4760001 -1 dBm
[0301] 460010 -2 dBm
4b1111 -15 dBm

[0302]  YIAT AT HE N “Frid 76 55 I RN 285 S I TR AN SH 5
SRS ER R AT, A8 [ PR T 22 o AR B AR VG [ 154N dBR o AEUE S , B T f K Y
RSRP{H y-60dBm, K EAY 2 454~ 75dBm A2 He DA B [0, BrBAH 25 {[CRI-1,-60dBm] , [CRI-
3,-14dBm (i.e.,4 b1110) I} , iy Hofth i a2 AT 2 iZ i)

[0303] 1% 0t3: LEumf# F4-bi t ZE s , A bi t P& N -1dB. JF B, s KBk E 5
DhZE LR, T HAR IR 5 2 T 5 2 Sl R & iin I H e 4n] EREIRSRPI 2 43
T o F/EUE , 5 K HIRSRP{E Jy—-60dBm, BRI , B 56 22 73 )it [CR1-3,-14dBm (i.e.,4 b1110) ],
SR IGHE T —74dBm 34T 24 F4R [CRI-0,-5dBm (i.e.,4’ b0101) 1, 4R &, 3T -79dBm i 3
ITZES A [CRI-7,-7dBm (i.e. , 4 bO111) ] AEZIE M T, UEs R £ S W : {{[CRI-1,-
60dBm] , [CRI-3,-14dBm(i.e.,4 b1110) ], [CRI-0,-5dBm(i.e.,4 b0101) ], [CRI-7,-7dBm
(i.e., 4 b011D) 1},

[0304] 75 ELULEH , QIR SLBR 22 43 P 2 HRSRPINEAH S5 EEA T S, Bz LA &
{H H ) 2 B RSRPAE R BEAT Z 0 R 5 -

[0305]  flridesiiiti 55

[0306] AL 3 S it 451 88— B S 1T & (UE) OB SRR 2 20 P AN AS [R5 43, 3047 X 431
) 5t

[0307] X T PRI L T , AF NS TS 1 S0 R S O A F 1 - R, 2233,
PR A N B A R R B 2 9, b B — NG00 T A BT X RS B 2 AT A i g A AR
T, AT SE BT T3 A 75 1 RIE PR KR .
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[0308]  FFIRMIME IR N, B S EMNE (SEME. b, B EERHI TSR
FZ —HAEGHE:SHEESHREINHUE  HES AN E  SHE S AN A
ol s H P KNS B E 5 RN R KN SH G S BRIOh A Zas P 4axt
(S5 TR Z WS P AN NS5 5B RE N S % 5 SR
5158 AW AR ENSEE SRR E AN ARENSER S THSHEEYS
Pl D AE .

[0309] Jt4h, B - FEERAHSHZESMHRERIN/ BSHE T E MR 3 —D
W, 5t T SHE S0 H, BRI R 54 (beam group) HIHENEFE T 202 — 8 A -
SEAG S EHN A RIS HE SRR 2GS HE S o H N, AF S5 5 5 Fn iz
W s BHBESHANTL VDR S HE SRR B SHESPUAZ R, ARSHES
ABEFIBTEU ;s /A5 5 2 W), ARISHE 5 e FIN G S EE S dH 2 WL, w2 A
[H 2% (5 5 e FIH2UC Forp , WILAIW2 R K F el ST 1L I B2 53— 251, W RIW2 75 2L UR
LA, B IR R M UR I RE 1752 o

[0310] B, L8 (G B, SHE SR R D 8 EH A EE
L, SRR T AR R RN B0, 55— B A4 77 =0, 55 E B0
il g hs 7 AN

(03111  #FH—LH, X THE EEME EE, AW NREL — 5 EME F S
FHPUCCHHE P S ik 5 55— 15 BRI 88 — {5 B X[t FIPUSCHIR I S i 5 55— 15 B FHPUCCHR 5 %
s 1M 55 A B8 FHPUSCHR i3t »

(03121 515 B FIPUCCHE Y5 S 45t , 1] 5 15 2 FHPUSCHJ BN , 55 3@ 15 5 21
AR EZES S 5B IER GG EE, B EEY SRR EES S E SRR hE
B, IR AL, A RGN AR A E S SEE TR R R B, B
—IEAE T A A AR S T AL E 4 S (G S B TR R .

[0313] &1 1 24 MR Hla AN 2 FH Afo e S it 491 532 L I 7E R R 25 SR VA s s — R PR R L
JIT IR A (4 UE S fX RSRP I & 45 T , UBSKE S 1t R 28 49 P A3 0, B BB — B B EE 5 8 . 3
LR, A EIEMRSRP NS H 55 RG], FiZ RGN IIRSRP 1M1, 55 5 B, A& ¥
HAMMI S H(5 5 RGIMIZRFIMIRSRP 3 — 010, 58 (5 B R HZE S RSRPHGE , TS — (5 &
i A HTRSRPHE 7, - FLAR 5 45 SRAE AR 5 R Z 3 RSRPI S F A E S HH L —.
(03141 & 13 &R HE A R HH Al e s i ] S F (16 I AE DR SR 4R 2 O VA s B B R PE R
FITIR [P UE S (I RSRPIM & 45 3, IF HARPE - H N “S2 15 5 2 H W3, A H S35 5 REFE R
B SEES SH 2, AR SHE S AR B B &, AR 4 iZE ), UBHE {CRI1-
1,CRI-3} 4 B — P 4405 T (CRI-0, CRI-7) VENEE ok 040, Horh 40N AR &%
& 5 Al LA R I 28, 9 S ik A TR IR I 28 B TR A 2 TR AR IS e U 2% o

[0315]  #H—B ), B RBHEFESEH NS PE - GEME GE. L, EEE
AT HE PR G T S35 55 04D FEE 3 A 4241 R ISR I RSRPIF CR 15 S A
HRSRP; 17 55 A5 B, AFFTIA 9 4155 H (19 HARCRIE B UL K HAE LS B 4341 N 45 S RSRP A
S ZE 5 RSRPAR 45 «

(03161  fJrik s 516

(03171 APLIESTHEEH , P41 T 1 ZE 4 S5 5 BUUE 5 Th 2 (RSRP) X1t
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[0318]  fEZHAZ S, B BORDAT , O 1 8RBT, 704 25| NZE 7 BIRSRP
Wi B 0 T VE R WAL 2 4L R 2 2 2 AU T . ZERSRPIN 2 5 4 2
[B) PRI 2R 2R Il o BT & R I b2 — B 5

[0319] &) ZHAF S DAUN  XNBHE T T RGBEDSHE TR E,

(03201  b) MDNZSHEA(E 5o dd , DD HIRPEYNSHE S, MRS H(E 5 F bt

#Zr B TR
03211 o) AEZHFE S AN NS HE S AN, N SHEST TRBRESSHE S
I

[0322]  HHpX,Y,D, AR TEEET LAY IEEEHL.

[0323] f1fita) ,/ESHE S HEHN . XNSHES TRMESSHE SHI )N, W] B
R ES S G TBERINRNSZE DR URU TR — TR A1N eSS HES
2% (5 TN Ik s 4  Fr B S B E SIS H G TR R AW E N E 9 S
FETBRINERENSHEH: TRNXNSHZE TN B ESHFESNSHZESBER
[0324] FHFEULHI L, FRESHESHUN T LRSLEHH IR ESEES .

[0325]  1&Kiib) ,/EMDANSHE T A, BN HIRPEYNSHE S RS EES T
R ZE S S G SRR, TR 2E S S% G SRR\ SHZ R LA T2
- TIRDN S EE S EHN R ESH (G SNSHE S HRNIIE Tk SHES oA
A BRE S G SIS HG T BIINER I B N E S S % 5 5 BRI RSN S %1 ;
MITR DN S HE 5T URIY NS HBESWN L FRESEE TS EE SRR,

[0326]  f1&Kitc) JESHES HUEHNTHNSHES UL, JNSEES FRIRES S
5 SR Eh 2T -

[0327]  FTRMES S HE SRR S HFINET LU TR — iR N SH5
SRR SEERS NS EHESBRNIE AN E N ESSH G5B EREN S
TR I NS HE S FEESEBE SIS HBE SRR,

[0328]  xfF Rkt dla) B Ole) 1, TANFEE S HE S ATHAAN TS HZHES T, 2
A ERANERT N SEHESBNIIRNSHZ G S B, TR ESE G S NS %EE
S, B RANEE &N SEESHRNIENZEES.

[0329]  4h, W-TE NS E(E SEWIIER RGN S, 5 T SHEI, ZoREr D ER
AR EE N, TR ESSHESBIRDIE T3 E, rfUET UL T 202 — s &
THLE : TiE X b # & R ZE A S HE SRR S H IR, e Dk a IR 25
BEAE S AN IR S RS RS A E R TIR, e &,

[0330]  IHAT E D B (E SN IR B4, A2 DN 2 —: 1)

[0331]  ZH(55HKM . 2) TR SHE S H M, X T [F B L FFCSI-RSHISS blockid
AT AR, TT LAY CST-RSEFF £ 3 25, MSS block AN 2 4R 15 . B , CSI-RSHISS
block ] PA4: RII3EAT 22 50 4R 25 L X B R 5 CST-RSHASS block7E %2 4341 45 I, RSRPIKI & %Al 7]
PLAAHS .

[0332]  fgi4m, BB B T 6NCSI-RS resource T WA Y45, ff G BC B A= & ¥ FH T
UE¥#; ) Bibeam reporting, HHH 5o V5 AR 2R SRR , FF BT IR 1) 24 9 o 58 R 75 223 2 T
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DA 7] B U g AR 1k, B R B — AN o s 4 4H o 23 6 T-6NCST resourced b T /518 & )5 , UE
S ERAS T AT B RSRPES SR AN LT IR o [F i, CRI-0 FICRI-57] LA [A] B 45U , CRI-1 FICRI-2
FICRI-3FICRI—47] LA [A] R 4220 o

[0333] %3

[0334]

CRI-0 —79dBm

CRI-1 —60dBm

CRI-2 —66dBm

CRI-3 —74dBm

CRI-4 —95dBm

CRI-5 —100dBm

[0335]  UEuie#f 1 (CRI-1ANCRI-2} $AT A 404 B, IX I, CRI- IR AAE 1% 40 4 P 5 2L
1 B¢ KRSRPI &% (5 5 & 5|, RSRPAH {-60dBm} 2 [ 46 X 8L # 5 22 4 BURSRPHR. 77 5 1iif , CRI-2
(IRSRP{H [-66dBm] ¥ FHAE X B RSRPHR P o A H8 42 2 Rk 19 22 43 20 13 5C 22, MICRI-27F (1 4H
KA ALCRI-2,-6dBm (i.e.,4 b0110) J Ak, M AEMAFREEW N: ([CRI-1,-
60dBm] , [CRI-2,-6dBm (i.e.,4 b0110)]}

[0336] A HLUGPCE T UESHAT A P A B2 I A5t F1 P ads 1) 4108 R )t 7 28396 2 ] DA [ g
B AR B, BE A — R 4 o [T, ZE G B T P R B 00 N IR SN -90dBm. 24 22 43 11
S B - 4 2H N 1S e i I RSRP AL 3k T B T R ) Z2 B I, B 8 — 35 4-bitm] BAME A,
11| a7 ea i g e A/ (T

[0337] Step value= {Max of RSRP-Threshold}/ (2 n-1)

[0338] M ,Step valueR/RP#HE ;Max of RSRPRIN & AKHIRSRPELE & 43 2H N B K1Y
RSRP, B3 /& Z % JRSRPH ; Thresho 1d , R FESEFC B TR s n s 22 40 i 15 I LR 28
AN, BAVE B3 E N (-60-(-90)) /15=2dB. FH4b, % ECRI-AAHE Z 1R ZR, Br
PAUBS AN 55 T3 REE I3 NS HZ R R G  AAEREE S ([CRI-1, -
60dBm] , [CRT-2,-6dBm (i .e.,4 b0011) ]} {[CRT-3,-14dBm (i.e.,4 bO111) ]},

[0339]  fJLide St 617

[0340] ARt ide S it 48] v 55— JEAE T A (@NB) F8 8 T 19 3 R R A

[0341] X T AN E M H TR NG SHE 5, AL REAFE X FE LKy, —L
S5 5 0] L T 32377 Al BRSSP B 3 T e ORBE G 5 1l , Hfth =% (55, nl B2 YL
R FH T M SRR A VI 25, R B0 B T8 AR R o FEIX P L 5 Bk mT DA S 2 R UK
R, EORUE— @ 34T L, BUE L k.

[0342]  H A& 5, X T Al pY 28 i@ 5 on (R 2Lk RIERISH(E 5, 5 I8 E T A
LB S 25 5 IR, Hop SRS afma s 20—l s s E 2k
B AR b, B R AL B S S R U T m R S R (B, R — 8 R B
R s B AR RE AT, /DT 8 RIS TR B AR T &, /25
—HREHEEA T, REI RN S EE SIS EESHRETMN/HSHE SR 718
TR RN, T A B BB R AR, ITORRI S B G S S H (5 SR E 51 /B
ZEE SR,
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[0343] LR, HTHE - MEWKTSHE 5w 75 L4 5, Br AUESR 7] LA F &
i H N R BIE R, T B o FR 2 T VSR S N O R, Bl i o S 2 S 5 BRI Th
A BEIE R ITR K S EE TR .

[0344]  Xf T W] RS FF Z 4 RSRPR 5 1M 5, 58 — AR5 5 A A, 2 0 PHAT
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B RMEHAT  EHESSHE TR R0 B, 5 IR IR A AR AT 40
G TR RE B B — IR EET A HZESSEE T IR w3 — 21,
F— ARG E RBREE, 93 PAT E 9 S H G SRR R0, B 2 o ks b
W EANE, B P E T DA B E .

[0345]  fLide sk 518

[0346] A1 5 it 4 S FE T MR UE ) B& 77 SRR il s i B Y o

[0347] MR UE s B8 F7 B9 AS IR, J5 55 M m] DABC B 10 S 5075 23T A W PR il , i — J5 i m]
AT BT B AS A RS, R, t 2R T35 318 S S I AN 0 22 s 15t B I ) A6 9, R o e
BH P i S FEEAT N .

[0348] AR BHALIESEE B FR AL T —FREC B S B0 775, BT 88 s S T AL AR R
Bz

[0349]  HHEE-—E(E T ABIRETT, B EE N AR EL N, W AR LT —BidHE
Y FATE S TE (PUCCH) , ) HERE ML N 1518 (PRACH) , AR & ) B BE ML N 518
(PRACH) , 55— A5 LU TR » R VFASTE) T IRR

[0350]  JH— D, SF—IE E B BE 3 S N B2 — B A SCRFBOR R B (beam
correspondence) ;s YHFAEP W ICHL (hon beam correspondence) ; SLHEFHE /I SIS s R 2R
4.

[0351]  FHZ VLI, BT R BN AT S %55 50 25 B Fr R xR R M AL N 518
(PRACH) 43 TiC AF AH [7] R e $a B850 o e vp, BT ot () s 38805 o, ARG ISR L il 75 5 B 5 5 42

I
= o

[0352] 3210, Tk R&ESE, BFE TN 2 —4A 45 -

[0353] 1) R Zkum 1%L H ;

[0354]  2) 2-DRZRAL A A 4 BE R /N FT2-DR R 2L AE A A4 5

[0355]  3) K LRI (I 2D3 TRAL A i i B K /N F2-Di HAL AN KL 5
[0356]  4) [ [7a) K7 B FXT B A P18 & 52 DK /IN R T ) KOs o P B AR ) AN 2
(03571 5) [HJ [ /INri i FRD R A 1) 4 52 K /IS RTTE] ) /DN 5 P B AR ) AN
[0358]  6) [ [ AR A 1 B AR (1) 448 82 K /I A0 T T AR A KR A AR B A
[0359]  7) WA EALITIRE LR /N

[0360]  8) TATH IS A S 75 F12) ~5) 4 FRE AT — A Ak 2 A SS K
(03611  9) K LR AR 14 5

[0362]  10) RZHRIIIATEL

[0363]  11) REMRIIFIEL;

[0364]  12) RELRMHR I FEI TR

[0365]  13) REMHIIR T HIRLITFHIIITEL
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[0366]  14) RERMIHR T B R L T %] 5

[0367]  15) KL ALEKFTE

[0368]  Zf LBk , T A A UH St A5 42 LI B R 7 28, %60 T FH P R 3 3ol b 4R A Jk sy
BN B POR AT L B PR AR e e, B EE , X T PRACHAIPUCCHSE Y5 e B 1 FR 2
FOHALES , F P 3= 3l 0 3 R _E i 16 ) 1R) 24 SROFC B, 58 30k 48 s 160 8 R S i5tfH 43 40 s 5t R RSRP 22
TR LA RSRPHR B (G & 77725, TT LA R R R 1) 280 22 1015 48 T B 0 < o UL <

TR
[0369] AR, ARG I ELARN SRLZI F , F IR R A A BT BB Bl 425 SR AT DL AT 1

AT SR R SR, AT AR th A AN RO TH BB b, B 0 A1 AL 22 D 502 B T Ak
(R PR 22 L=, AT e, AT AT LA U 52 B AT AT B9 R P QRS R SE T, AT AT RUKE e A7 i
TEAT fith 2% B TP FH 528 EORAAT , IF ELAE RS 00T, 7T RADAAS[A] T BB AL (9 Uy S0 AT P
H B A R 2 B B R e AT 3 ) A R A S B R B AR, B AT T Y 22 A R R
A BRI RS A Tl L A RR SN o I A 5 A B AN ) T AR AR (R B A AR 4 o
(03701 DA b B A AR A BH (R AR 106 S 7 490 i 2 F AN FH T BR AR A B 5 T AR 45U 52
RN ARV, AR T CAAT 2 b SO AR A o FUAEASR B B 02 S B AR AT AT 20k 25
[ 5 4 DA A, 28 A S AEAC R I AR S VR L 2 A
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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 |
16/660,726 10/22/2019 CHIEN-CHUN CHENG US78136
CONFIRMATION NO. 7501
54000 PUBLICATION NOTICE
ScienBiziP, PC
550 South Hope Steet T
Suite 2825

Los Angeles, CA 90071

Title:METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR
BEAM OPERATIONS

Publication No.US-2020-0145982-A1
Publication Date:05/07/2020

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 USPTO'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

page 1 of 1
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLO.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
54000 7590 02/24/2021
ScienBiziP, PC TOWFIGHI, AFSHAWN M
550 South Hope Street
Suite 2825 | ART UNIT PAPER NUMBER |
Los Angeles, CA 90071 2469
DATE MAILED: 02/24/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/660,726 10/22/2019 CHIEN-CHUN CHENG US78136 7501

TITLE OF INVENTION: METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR BEAM
OPERATIONS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/24/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

By fax, send to:  (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

54000 7590 02/24/2021 Certificate of Mailing or Transmission
ScienBiziP. PC I hereby certify that this Fee(s) Transmittal is being deposited with the United
i States Postal Service with sufficient postage for first class mail in an envelope
550 South Hope Street addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 2825 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Los Angeles, CA 90071 {Typed or prinied name
5
(Signature
(Date;
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/660,726 10/22/2019 CHIEN-CHUN CHENG US78136 7501
TITLE OF INVENTION: METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR BEAM
OPERATIONS
APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/24/2021
| EXAMINER | ART UNIT I CLASS-SUBCLASS |
TOWFIGHI, AFSHAWN M 2469 370-330000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2

, e , L 2 registered patent attorneys or agents. If no name is
(] "Fee Address" indication (or "Pee Address" Indication form PTO/ listed, no name will be printed.

[5%)

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : () Individual [ Corporation or other private group entity [ Government

4a. Fees submitted: [Jissue Fee [IPublication Fee (if required) [JAdvance Order - # of Copies

4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check [d Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
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.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Typed or printed name

Date

Registration No.

Page 2 of 3
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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.USpLO.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/660,726 10/22/2019 CHIEN-CHUN CHENG US78136 7501
| EXAMINER |
54000 7590 02/24/2021
ScienBiziP, PC TOWFIGHI, AFSHAWN M
550 South Hope Street
Suite 2825 | ART UNIT PAPER NUMBER |
Los Angeles, CA 90071 2469

DATE MAILED: 02/24/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 30 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. 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.

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. 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.

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. 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. Arecord 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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Application No. Applicant(s)
. . 16/660,726 CHENG et al.
Notice of Allowability Examiner Art Unit AIA (FITF) Status
AFSHAWN M TOWFIGHI| 2469 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to claims filed 10/22/19.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[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.

3.V The allowed claim(s) is/are 1-19 . As a result of the allowed claim(s), 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.

47 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) o (f).
Certified copies:

a) Al b) (JSome  *c) (J None of the:

1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.

3. (O 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)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(30 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.L] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892)

2. Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date 4/13/20.

3.00 Examiner's Comment Regarding Requirement for Deposit 7. O Other .
of Biological Material

4. Interview Summary (PTO-413),

Paper No./Mail Date. 2/18/21 herewith.
/AFSHAWN M TOWFIGHI/

Primary Examiner, Art Unit 2469

5. [ Examiner's Amendment/Comment
6. Examiner's Statement of Reasons for Allowance

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13)

Notice of Allowability Part of Paper No./Mail Date 20210218
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Art Unit: 2469

EXAMINER'S AMENDMENT

1. An examiner’s amendment to the record appears below. Should the changesand/or additions
be unacceptable to applicant, anamendment may be filed as provided by 37 CFR 1.312. To ensure

consideration of such an amendment, it MUST be submitted no later thanthe payment of theissue fee.

Authorization for this examiner’s amendment was given in an interview with Kyoko Makino on
2/18/21.

The application has been amended as follows:

In the claims filed 10/2/19, page 24, line 10, Claim 1, please replace “BWP” with “Bandwidth
Part” (BWP).

In the claims filed 10/2/19, page 26, line 15, Claim 11, please replace “BWP” with “Bandwidth

Part” (BWP).

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

inventor to file provisions of the AlA.

Drawings

2. The drawings were received on 10/22/19. These drawingsare acceptable.

Information Disclosure Statement

3. The information disclosure statement (IDS) submitted on 4/13/20 has been considered by the

examiner.
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Allowable Subject Matter

4, Claims 1-19 are allowed.

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:

Inclaim 1, ... moaitor ot feast one of a plurality of Contral Resource Sets {CORFSETs) configured
for the UF within an active Bandwidth Part {BWP] of o serving cell in o time slot; and opply o
first Quasi Co-Location {QCL} assumption of a first CORESET of a set of one or more monitored
CORESETs to receive an aperiodic ChannelStatus information-Reference Signal {C51-R5): wherein
the first CORESET is associuted with o monitored search space configured with a lowest

CORFSET tdentity (1D} amuone the set of one or more monitored CORESETs..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 Controf Resource Sets (CORESETs) configured for the UF
within an gotive Bandwidth Part {BWPR) of a serving cellin o time siot; and apply a first Guasi Co-Location

{CWL ) assurnption of o first CORFESET of o set of one or more monitored CORESETs to receive an aperiodic
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Channel Status information-Reference Signal {CSI-RS): wherein the first CORESET is associated witha
monitored search space configured with o lowest CORESET identity {ID) amons the set of one or more

tnanitored CORESET s,

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 manitor
gt feast one of o plurality of Controf Resource Sets [CORFSETs) configured for the UF within on active
Bandwidth Part {RWP} of g serving cell in o time slot; and apply a first Quasi Co-Location {QCL}
assurmption of a first CORESET of a set of one or rore monitored CORESETs to recelve on gperiodic
Channel Status information-Reference Signal {CSI-RS): wherein the first CORESFT is assaciated witha
monitored search space configured with o lowest CORESET identity {1D] armare the set of one or more
tnonitored 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 DCl field. Zhang does not teach mgritor at least one of o
plurality of Control Resource Sets {CORESETs} configured for the UE within an active Bandwidth Part
{BWE} of o serving cell in a time sint; and pply o first Quasi Co-Location (QCL} assumption of o first
CORESET of a setof one or mare monitored CORESETs to receive an gperiodic Channe! Status
information-Reference Signal (CSI-R5) wherein the first CORESET is ussociated 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.
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Conclusion

3. 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 on 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 an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR system, contact
the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000.

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469
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Application No. Applicant(s)
16/660,726 CHENG et al.
P aypx y i A AlA (First | t P
Examiner-Initiated Interview Summary igﬂ:@k M U:ltit to Fi(le;rgia?:: i "9°
TOWFIGHI 2469 | Yes 1oft

AFSHAWN M TOWFIGHI Primary Examiner [ Telephonic
Kyoko Makino Attorney of Record

Date of Interview: 18 February 2021

Issues Discussed:

Proposed Amendment(s)
Authorization was given to insert the full acronym for BWP into the independent claims

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions:It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20210218
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Notice of References Cited Exariner 2;1 Eﬂf otal
AFSHAWN M TOWFIGHI 2469 Page 1 of 1
U.S. PATENT DOCUMENTS
* Countzoggggﬁjgbff?ﬁ ; Code MN? e\l}ﬁ(YY Name CPC Classification US Classification
* | A | US-20190174466-A1 06-2019 ZHANG; Yushu H04W72/042 11
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FOREIGN PATENT DOCUMENTS
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NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
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*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).}
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20210218
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims | 4/660 726

v Rejected - | Cancelled N | Non-Elected A Appeal

CHENG et al.
““ Examiner Art Unit

AFSHAWN M TOWFIGH]I 2469

= Allowed + | Restricted I | Interference O | Objected

CLAIMS
Claims renumbered in the same order as presented by applicant O cpPA O T.D. {J R1.47

CLAIM DATE
Final Original | 02/18/2021

-
o
mjuwjwfuwjpmwfmwpmwjmwfwjuojujmwfjuwjmfuwjuwjumjnln

U.S. Patent and Trademark Office Part of Paper No.: 20210218
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Issue Classification |i¢60 726 CHENG et al.
H “ ““H Examiner Art Unit
AFSHAWN M TOWFIGHI 2469
CPC
Symbol Type Version
HO4W | F 2013-01-01
HO4L 1 2013-01-01
HO4W | 2013-01-01
HO4L | 2013-01-01
HO4W | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19
/AFSHAWN M TOWFIGHI/ 18 February 2021 ) . -
Primary Examiner, Art Unit 2469 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20210218
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Issue Classification |i¢60 726 CHENG et al.

AFSHAWN M TOWFIGHI 2469

INTERNATIONAL CLASSIFICATION
CLAIMED

HO4W

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19
/AFSHAWN M TOWFIGHI/ 18 February 2021 . . -
Primary Examiner, Art Unit 2469 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20210218
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢60 726 CHENG et al.

AFSHAWN M TOWFIGHI 2469

Claims renumbered in the same order as presented by applicant (] CPA (O T.D. ([O R.1.47
CLAIMS

Final |Original|Final OriginallFinaI Original|[Final |Original|Final |Original|Final OriginallFinaI Original|Final |Original
1 10 19
2 11
3 12
4 13
5 14
6 15
7 16
8 17
9 18
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19
/AFSHAWN M TOWFIGHI/ 18 February 2021 . . -
Primary Examiner, Art Unit 2469 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20210218
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noftes 16/660.726 CHENG et al.
AFSHAWN M TOWFIGHI 2469

CPC - Searched*
Symbol Date Examiner
HO04W72/048 or H04L5/005 or HO4W72/044 or H04L5/0032 or 02/18/2021 AT
HO04W72/042 or H04L5/0098 or HO4L5/0007 or HO4L5/0053
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
HO04W72/048 or H04L5/005 or HO4W72/044 or H04L5/0032 or AT
HO04W72/042 or H04L5/0098 or H04L5/0007 or HO4L5/0053 (Text 02/18/2021

Search Only) - see search history printout

EAST (USPAT, USPGPUB, EPO, JPO) - see search history printout | 02/18/2021 AT
Inventor and Assignee Search in EAST - see search history pirntout | 02/18/2021 AT
Google Patents Search - see search history printout 02/18/2021 AT
Considered IDS references 02/18/2021 AT
IP.com search - see search history printout 02/18/2021 AT

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

U.S. Patent and Trademark Office
Page 1 of 2

Part of Paper No.: 20210218
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Applicant(s)/Patent Under Reexamination

Search Notes 16/660.726 CHENG et al.
H““HH“ ““““‘ ‘ HH“‘ . o
AFSHAWN M TOWFIGHI 2469
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
Interference Search - see search history printout 02/18/2021 AT

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20210218
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EAST Search History

EAST Search History (Prior Art)
Ref Tite
C# :

Search Query

_ Default Plurals
Operator

DBs

o2 ("20200145982").PN. 'US-PGPUB;  OR
L USPAT;
USOCR;

g  DERWENT
S1 128  ((("FG") near3 ("INNOVATION") near3 USPAT OR :
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'S2 102 ((("CHENG") near3 ("CHIEN-CHUN")) US-PGPUB;  OR OFF
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OR (("LIN") near3 ("WAN- JPO;
L CHEN"))).INV.  DERWENT g
S3 65,921 (HO4W72/048 or HO4L5/005 or US-PGPUB;  OR OFF  2021/02/18
P HO4W72/044 or H04L5/0032 or USPAT; EPO; % 108:25 :

- H04W72/042 or H04L5/0098 or JPO %
: : H04L5/0007 or H04L5/0053).cpc. : 5 ; : g
'S4 65,921 (H04W72/048 or HO4L5/005 or US-PGPUB;  OR OFF  2021/02/18
s HO4W72/044 or H04L5/0032 or _USPAT; EPO; : 114:05

HO4W72/042 or HO4L5/0098 or JPO f
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, HOALS/0007 or HOALS/00S3)cpe. |
S5 9 . 54 and (coreset with "csi-rs" with : US-PGPUB; OR "OFF 2021/02/18
: : : assumption with qcl) : USPAT; EPOQ; 114:05 :
e ? JPO
'S6 2 "13" and (bwp and coresetand qcland  US-PGPUB; ~ OR . OFF 2021/02/18

CSIand monitor$3 and search and
reference).dm.

JPO

114:06

USPAT; EPO;

S5and (bwp and coreset and qcl and
- CSIand monitor$3 and search and
? eference) dm.

US-PGPUB;
_USPAT; EPO;
P

;S8 128  ((("FG") near3 ("INNOVATION") near3 . USPAT ‘OR ‘OFF  2021/02/18 :
- ("COMPANY") near3 :14:06 5
("LIMITED"))).AS,AANM. ;
1S9 102 ((("CHENG") near3 ("CHIEN-CHUN")) US-PGPUB;  OR OFF
: OR (("TSAI") near3 ("TSUNG-HUA"))  USPAT; : 114:06
OR (("CHENG") near3 ("YU-HSIN")) ~ USOCR; EPO; :
. OR (("LIN") near3 ("WAN- :JPO; 5
- CHEN"))).INV. . DERWENT
- (S80rS9)and (bwp and coresetand - US-PGPUB;  OR :OFF  2021/02/18 :
- gcl and CSIand monitor$3 and search : USPAT; EPO; :14:06 :

and reference).clm.

PO
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L o 3 :
'S12 218  QCLwith (aperiod$4 period$3) near5 ' US-PGPUB;  OR OFF  2021/02/18
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RS™) PO : , ' g
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EAST Search History (Interference)
Ref Hits SearchQuery DBs  Default Plurals Time Stamp
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v -and search and space).clm. v : ,
4 1 (QCLand CORESET and"CSI-RS"and  US- OR OFF  2021/02/18
: assumption and aperiodic and monitored : PGPUB; :20:10
-and search and space).clm. USPAT

2/18/2021 8:11:15PM

C:\Users\atowfighi\Documents\EAST\Workspaces\cheng_chen.wsp

Samsung Exhibit 1002, Page 194 of 220



Recelpt date: 04/13/2020 16/860,728 - GAU: 24869

Doc code: IDS PTO/SB/08a (03-15)

. . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERGE

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 Number 16660726

Filing Date P019-10-22
INFORMATION DISCLOSURE First Named Inventor ‘FHIEN-CHUN CHENG
STATEMENT BY APPLICANT PEYT ‘

( Not for submission under 37 CFR 1.29)

Examiner Name ‘

Attorney Docket Number |USTB136
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T Patent Number Issue Date . Relevant Passages or Relevant
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Application Number 16660726

Filing Date 2019-10-22
INFORMATION DISCLOSURE First Named Inventor ‘ CHIEN-CHUN CHENG
STATEMENT BY APPLICANT art Unit ‘

( Not for submission under 37 CFR 1.99)
Examiner Name ‘

Attorney Docket Number ‘ US78136

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), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* [ No
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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.S5.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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Amendment After Notice of Allowance dated February 24, 2021
Appl. No.: 16/660,726
Attorney Docket No.: US78136

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. : 16/660,726
Application Filing Date : October 22, 2019
Examiner : Towfighi, Afshawn M
Art Unit : 2469

Confirmation No. : 7501

Attorney Docket No. : US78136

First Inventor : Cheng, Chien-Chun
Customer No. : 54000

AMENDMENT AFTER NOTICE OF ALLOWANCE

Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Dear Sir/Madam:

This is in response to the Notice of Allowance dated February 24, 2021 in the above-referenced
patent application. Please enter the following amendments and remarks in the above-identified
application.

A Listing of Claims begins on page 2 of this paper. This listing of claims will replace all
prior versions, and listings, of claims in the application.

Remarks begin on page 6 of this paper.
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Amendment After Notice of Allowance dated February 24, 2021
Appl. No.: 16/660,726
Attorney Docket No.: US78136

Listing of Claims

This listing of claims will replace all prior versions, and listings, of claims in the application:

1. (Currently Amended) 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 (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 monitored CORESETs to receive an aperiodic Channel Status Information-Reference Signal
SSTRSH:(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. (Original) 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. (Original) 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. (Original) 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

ID is lower than the second search space ID.

Page 2 of 7
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Amendment After Notice of Allowance dated February 24, 2021
Appl. No.: 16/660,726
Attorney Docket No.: US78136

5. (Original) 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. (Original) 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. (Original) 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. (Currently Amended) The UE of claim 1, wherein the at least one processor is further
configured to execute the computer-executable instructions to:

obtain Downlink Control Information (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 thresheld:threshold

wherein the second CORESET overlaps the PDSCH in at least one symbol in a time domain.

9. (Original) The UE of claim 8, 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.

10. (Currently Amended) 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 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
Page 3 of 7
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Appl. No.: 16/660,726
Attorney Docket No.: US78136

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.  (Currently Amended) 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 Bandwidth Part (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 €ESFRS):(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. (Original) 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. (Original) 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.

14. (Original) 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. (Original) The method of claim 13, wherein the second CORESET is configured on
Page 4 of 7
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one of’
a deactivated Bandwidth Part (BWP); and
a deactivated Secondary Cell (SCell).

16. (Original) 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. (Original) 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. (Currently Amended) The method of claim 11, further comprising:

obtaining, by the UE, Downlink Control Information (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 thresheld:threshold

wherein the second CORESET overlaps the PDSCH in at least one symbol in a time domain.

19. (Original) 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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REMARKS
Prior to the present Amendment and Response, claims 1-19 were pending in the present
application and allowed. By the present Amendment, claims 1, 8, 10, 11, and 18 are amended to
address formalities not related to patentability. No new matter has been introduced. After the present
Amendment and Response, claims 1-19 remain pending in the present application and are still in
condition for allowance. Applicant respectfully requests reconsideration and allowance of these

claims in view of the above amendments.

Page 6 of 7
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CONCLUSION

In view of the above, the undersigned representative respectfully submits that the foregoing
Amendment and Response places this application in condition for allowance and a Notice to that
effect is earnestly solicited. If the Examiner believes that there are any issues that can be resolved by
a telephone conference, or that there are any informalities that can be corrected by an Examiner’s
amendment, please call the undersigned representative at the number given below.

The undersigned representative requests any extension of time that may be deemed necessary
to further the prosecution of this application.

The undersigned representative authorizes the Commissioner to charge any additional fees
under 37 C.FR. 1.16 or 1.17 that may be required, or credit any overpayment, to Deposit Account
No. 602615, referencing Attorney Docket No.: US78136.

Due to the Coronavirus (COVID-19) pandemic, if the undersigned representative cannot be
reached by phone, Applicant respectfully requests the Examiner to email the undersigned

representative using the email address provided below.

Respectfully submitted,

By / Amir Bahrami /

Amir Bahrami

Registration No.: 70,460

ScienBiziP, P.C.

550 S. Hope Street, Suite 2825

Los Angeles, CA 90071

Phone: (213) 426-1780

Fax: (213) 426-1788

Email: amirbahrami@scienbizippc.com
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EI Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken as a notificationofloss ofentitlement to small or micro entity
status, as applicable.

NOTE: This form nust be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

authorized signarare /CAIVIN H Chai/ pae 05/11/2021

Typed or printed name Ca|V| n H Cha| Registration No. 68009
PTOL-85 Part B (08-18) Approved Bruse through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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OMB Clearance and PRA Burden Statementfor PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget approval before requesting
most types of information from the public. When OMB approves an agency requestto collect information from the public, OMB (i) provides a
valid OMB Control Number and expiration date for the agency to display on the instrumentthat will be usedto collect the information and (ii)
requires the agency to inform the public aboutthe OMB Control Number’s legal significancein accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part Bis required by 37 CFR 1.311. The information is required to obtain or retaina 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 30 minutesto 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 oftime you require to complete this form and/or suggestions for
reducing this burden, should be sent to the ChiefInformation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box
1450, Alexandria, Virginia 22313-1450. DO NOTSEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O.
Box 1450, Alexandria, Virginia22313-1450.Under the Paperwork Reduction Act 0f1995, no personsare required to respond to a collection of
information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579)requires that you be given certain information in connection with your submission ofthe attached form
related to a patent application or patent. Accordingly, pursuantto the requirements of the Act, please be advised that: (1) the general authority
for the collection ofthis 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 informationis used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. Ifyou do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to processand/or
examine your submission, whichmay result in termination of proceedings or abandonment ofthe application or expiration of the patent.

The information provided by you in this form will be subjectto 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 ofthese recordsis required by the Freedom of Information Act.

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

3. Arecordinthis system ofrecords may be disclosed, as a routine use, to a Member of Congress submitting a request involvingan
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject
matter ofthe record.

4. Arecordin this system of records may be disclosed, as a routine use, to a contractor ofthe Agency having need for the information in
order to perform a contract. Recipients ofinformation 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. Avrecordrelated toan International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as
a routine use, to the International Bureau ofthe World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecordinthis system ofrecords may be disdosed, as a routine use, to another federalagency 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 ofrecords may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during aninspection ofrecords conducted by GSA as part of that agency’s responsibility to recommend improvementsin records
management practicesand programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be madein 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. Arecord from this system ofrecords may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b)orissuance 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 publicifthe recordwas 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 opento publicinspection oran
issued patent.

9. Arecord from this system ofrecords may be disclosed, as a routine use, to a Federal, State, or local law enforcementagency, if the
USPTO becomes aware of a violation or potentialviolation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number: 16660726

Filing Date: 22-Oct-2019

METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL)

Title of Invention: ASSUMPTIONS FOR BEAM OPERATIONS

First Named Inventor/Applicant Name: CHIEN-CHUN CHENG
Filer: Calvin H Chai
Attorney Docket Number: US78136

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:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1200 1200
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Description Fee Code Quantity Amount Sul:’-;l';(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200
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Electronic Acknowledgement Receipt

EFS ID: 42711122

Application Number: 16660726

International Application Number:

Confirmation Number: 7501

METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL)

Title of Invention: ASSUMPTIONS FOR BEAM OPERATIONS

First Named Inventor/Applicant Name: CHIEN-CHUN CHENG
Customer Number: 54000
Filer: Calvin H Chai

Filer Authorized By:

Attorney Docket Number: US78136
Receipt Date: 13-MAY-2021
Filing Date: 22-0CT-2019
Time Stamp: 08:27:21
Application Type: Utility under 35 USC 111{a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1200

RAM confirmation Number E20215C927451268

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 .. . File Size(Bytes Multi Pages
u Document Description File Name ile Size( yt V Y '. . 9
Number Message Digest | Part/.zip| (ifappl.)
322522
1 Issue Fee Payment (PTO-85B) US7813620210511FIF.pdf no 2
270da439e44b1e14682e7ba85b2daf5f783
82a89
Warnings:
Information:
30370
2 Fee Worksheet (SB06) fee-info.pdf no 2
1ed24d77ba61d40b8bale1fca396570ea09|
Warnings:
Information:
Total Files Size (in bytes)1 352892

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 asa
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 OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United Staies 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.
16/660,726 10/22/2019 CHIEN-CHUN CHENG Us78136 7501
54000 7590 05/20/2021 | EXAMINER

ScienBiziP, PC

550 South Hope Street
Suite 2825

Los Angeles, CA 90071

TOWFIGHI, AFSHAWN M

| ART UNIT | PAPER NUMBER
2469

| NOTIFICATION DATE | DELIVERY MODE

05/20/2021 ELECTRONIC

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.

Notice of the Office communication was sent clectronically on above-indicated "Notification Date” to the

following e-mail address(es):

eoa-chd@scienbizip.com
eoa-proce(@scienbizippe.com
eoa-proce@scienbizip.com

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

16/660,726 CHENG et al.
Response to Rule 312 Communication Examiner Art Unit | AIA (FITF) Status
AFSHAWN M TOWFIGHI 2468 | Yes

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

1. M The amendment filed on 06 May 2021 under 37 CFR 1.312 has been considered, and has been:
a)[] entered.

b) entered as directed to matters of form not affecting the scope of the invention.

¢)(0 disapproved because the amendment was filed after the payment of the issue fee.
Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)
and the required fee to withdraw the application from issue.

d) O disapproved. See explanation below.

e) O enteredin part. See explanation below.

/AFSHAWN M TCGWFIGHI/
Primary Examiner, Art Unit 2469

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20210517
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OK TO ENTER: /A.M.T/
05/17/2021 Amcndment After Notice of Allowance dated February 24, 2021

Appl. No.: 16/660,726
Attorney Docket No.: US78136

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. : 16/660,726
Application Filing Date : October 22, 2019
Examiner : Towfighi, Afshawn M
Art Unit : 2469

Confirmation No. : 7501

Attorney Docket No. . US78136

First Inventor : Cheng, Chien-Chun
Customer No. : 54000

AMENDMENT AFTER NOTICE OF ALLOWANCE

Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Dear Sir/Madam:

This is in response to the Notice of Allowance dated February 24, 2021 in the above-referenced
patent application. Pleasc enter the following amendments and remarks in the above-identified
application.

A Listing of Claims begins on page 2 of this paper. This listing of claims will replace all
prior versions, and listings, of claims in the application.

Remarks begin on page 6 of this paper.

Page 1 of 7
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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.USP[O.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/660,726 07/06/2021 11057896 US78136 7501
54000 7590 06/16/2021
ScienBiziP, PC
550 South Hope Street
Suite 2825

Los Angeles, CA 90071

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 49 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

CHIEN-CHUN CHENG, Taipei, TAIWAN;

FG Innovation Company Limited, Tuen Mun, HONG KONG;
TSUNG-HUA TSAI Hsinchu, TAIWAN;

YU-HSIN CHENG, Hsinchu, TAIWAN;

WAN-CHEN LIN, Hualien, TATWAN;

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 USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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