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Attorney Docket No.: US84280 

METHODS AND APPARATUSES FOR BEAM OPERATIONS 

CROSS-REFERENCE TO RELATED APPLICA TION(S) 

[0001] The present application is a continuation application of US Patent Application Serial 

5 No. 16/660726, which claims the benefit of and priority to a provisional U.S. Patent Application 

Serial No. 62/754,165 filed on November 1, 2018, entitled "Method and Apparatus for 

Spatial QCL assumptions with Overlapped CORESETs," with Attorney Docket No. US75368. 

The contents of all above-named applications are fully incorporated herein by reference for all 

purposes. 

10 

15 

FIELD 

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

particularly, to methods and apparatuses for beam operations. 

BACKGROUND 

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

communication system may utilize beamforming technologies to provide directional 

communications. For example, a User Equipment (UE) may perfonn beam operations to switch 

its beam(s) to transmit or receive channels or resources. Each beam the UE applies may be 

20 considered as a spatial domain filter that is determined by a corresponding QCL assumption. 

[0004] However, current specifications for the next generation wireless communication 

system may cause a UE to perform unfavorable beam switching when the UE is configured with 

multiple Control Resource Sets (CORESETs ). In addition, although the next generation wireless 

communication system enables utilizing a flexible resource allocation scheme, a UE is likely 

25 unable to decide which QCL assumption to use due to the ambiguity of the current specifications 

for the next generation wireless communication system. 

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

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

30 SUMMARY 

[0006] The present disclosure is directed to methods and apparatuses for beam operations. 

-1-
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[0007] According to an aspect of the present disclosure, a UE is provided. The UE includes 

one or more non-transitory computer-readable media having computer-executable instructions 

embodied thereon and at least one processor coupled to the one or more non-transitory computer­

readable media. The at least one processor is configured to execute the computer-executable 

5 instructions to monitor at least one of multiple CORESETs configured for the UE within an active 

BWP of a serving cell in a time slot, and apply a first QCL assumption of a first CORESET of a 

set of one or more monitored CORESETs to receive a Downlink (DL) Reference Signal (RS). The 

first CORESET may be associated with a monitored search space configured with a lowest 

CORESET Identity (ID) among the set of one or more monitored CORESETs. 

10 [0008] According to another aspect of the present disclosure, a UE is provided. The UE 

includes one or more non-transitory computer-readable media having computer-executable 

instructions embodied thereon and at least one processor coupled to the one or more non-transitory 

computer-readable media. The at least one processor is configured to execute the computer­

executable instructions to monitor at least one of multiple CORESETs configured for the UE 

15 within an active BWP of a serving cell in a time slot, receive Downlink Control Infonnation (DCI) 

scheduling a Physical Downlink Shared Channel (POSCH) from a Physical Downlink Control 

Channel (PDCCH), and apply a QCL assumption for reception of the PDCCH to receive the 

POSCH, when a scheduling offset between a last symbol of the PDCCH carrying the DCI and a 

first symbol of the POSCH is less than a threshold. The PDCCH may be transmitted in one of a 

20 set of one or more monitored CORESETs, and the one of the set of one or more monitored 

CORESETs may be associated with a monitored search space configured with a lowest CORESET 

ID among the set of one or more monitored CORESETs. 

[0009] According to another aspect of the present disclosure, a method of wireless 

communications is provided. The method includes monitoring, by a UE, at least one of multiple 

25 CORESETs configured for the UE within an active BWP of a serving cell in a time slot, and 

applying, by the UE, a first QCL assumption of a first CORESET of the set of one or more 

monitored CORESETs to receive a DL RS. The first CORESET may be associated with a 

monitored search space configured with a lowest CORESET ID among the set of one or more 

monitored CORESETs. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0010] Aspects of the present disclosure are best understood from the following detailed 

description when read with the accompanying figures. Various features are not drawn to scale. 

Dimensions of various features may be arbitrarily increased or reduced for clarity of discussion. 

[0011] Fig. 1 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

5 accordance with an example implementation of the present disclosure. 

[0012] Fig. 2 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0013] Fig. 3 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

10 [0014] Fig. 4 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0015] Fig. 5 is a schematic diagram illustrating a POSCH overlapping a CORESET in the 

time domain, in accordance with an example implementation of the present disclosure. 

[0016] Fig. 6 is a schematic diagram illustrating that an aperiodic CSI-RS, a POSCH, and a 

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

the present disclosure. 

[0017] Fig. 7 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0018] Fig. 8 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

20 accordance with an example implementation of the present disclosure. 

[0019] Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless 

communication system, in accordance with an example implementation of the present disclosure. 

[0020] Fig. 10 is a block diagram illustrating a node for wireless communication, in 

accordance with various aspects of the present disclosure. 

25 

DETAILED DESCRIPTION 

[0021] The following description contains specific information pertaining to example 

implementations in the present disclosure. The drawings in the present disclosure and their 

accompanying detailed description are directed to merely example implementations. However, the 

30 present disclosure is not limited to merely these example implementations. Other variations and 

implementations of the present disclosure will occur to those skilled in the art. Unless noted 
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otherwise, like or corresponding elements among the figures may be indicated by like or 

corresponding reference numerals. Moreover, the drawings and illustrations in the present 

disclosure are generally not to scale and are not intended to correspond to actual relative 

dimensions. 

[0022] For the purpose of consistency and ease of understanding, like features may be 

identified (although, in some examples, not shown) by the same numerals in the example figures. 

However, the features in different implementations may be differed in other respects, and thus 

shall not be narrowly confined to what is shown in the figures. 

[0023] The description uses the phrases "in one implementation," or "in some 

10 implementations," which may each refer to one or more of the same or different implementations. 

The term "coupled" is defined as connected, whether directly or indirectly through intervening 

components, and is not necessarily limited to physical connections. The term "comprising," when 

utilized, means "including, but not necessarily limited to"; it specifically indicates open-ended 

inclusion or membership in the so-described combination, group, series and the equivalent. The 

15 expression "at least one of A, Band C" or "at least one of the following: A, Band C" means "only 

A, or only B, or only C, or any combination of A, B and C." 

[0024] Additionally, for the purposes of explanation and non-limitation, specific details, such 

as functional entities, techniques, protocols, standard, and the like are set fo1ih for providing an 

understanding of the described technology. In other examples, detailed description of well-known 

20 methods, technologies, systems, architectures, and the like are omitted so as not to obscure the 

description with unnecessary details. 

[0025] Persons skilled in the art will immediately recognize that any network function(s) or 

algorithm(s) described in the present disclosure may be implemented by hardware, software or a 

combination of software and hardware. Described functions may correspond to modules which 

25 may be software, hardware, firmware, or any combination thereof. The software implementation 

may comprise computer executable instructions stored on computer readable medium such as 

memory or other type of storage devices. For example, one or more microprocessors or general­

purpose computers with communication processing capability may be programmed with 

corresponding executable instructions and carry out the described network function(s) or 

30 algorithm(s). The microprocessors or general-purpose computers may be formed of Applications 

Specific Integrated Circuitry (ASIC), programmable logic arrays, and/or using one or more Digital 
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Signal Processor (DSPs ). Although some of the example implementations described in this 

specification are oriented to software installed and executing on computer hardware, nevertheless, 

alternative example implementations implemented as firmware or as hardware or combination of 

hardware and software are well within the scope of the present disclosure. 

5 [0026] The computer readable medium includes but is not limited to Random Access Memory 

(RAM), Read Only Memory (ROM), Erasable Programmable Read-Only Memory (EPROM), 

Electrically Erasable Programmable Read-Only Memory (EEPROM), flash memory, Compact 

Disc Read-Only Memory (CD-ROM), magnetic cassettes, magnetic tape, magnetic disk storage, 

or any other equivalent medium capable of storing computer-readable instructions. 

10 [0027] A radio communication network architecture (e.g., a Long Tenn Evolution (LTE) 

system, an LTE-Advanced (LTE-A) system, an LTE-Advanced Pro system, or a 5G New Radio 

(NR) Radio Access Network (RAN)) typically includes at least one Base Station (BS), at least one 

User Equipment (UE), and one or more optional network elements that provide connection towards 

a network. The UE communicates with the network ( e.g., a Core Network (CN), an Evolved Packet 

15 Core (EPC) network, an Evolved Universal Terrestrial Radio Access Network (E-UTRAN), a 5G 

Core (5GC), or an internet), through a RAN established by one or more BSs. 

[0028] It should be noted that, in the present application, a UE may include, but is not limited 

to, a mobile station, a mobile terminal or device, a user communication radio tenninal. For example, 

a UE may be a portable radio equipment, which includes, but is not limited to, a mobile phone, a 

20 tablet, a wearable device, a sensor, a vehicle, or a Personal Digital Assistant (PDA) with wireless 

communication capability. The UE is configured to receive and transmit signals over an air 

interface to one or more cells in a radio access network. 

[0029] A BS may be configured to provide communication services according to at least one 

of the following Radio Access Technologies (RA Ts): Worldwide Interoperability for Microwave 

25 Access (WiMAX), Global System for Mobile communications (GSM, often referred to as 2G), 

GSM Enhanced Data rates for GSM Evolution (EDGE) Radio Access Network (GERAN), General 

Packet Radio Service (GPRS), Universal Mobile Telecommunication System (UMTS, often 

referred to as 3G) based on basic Wideband-Code Division Multiple Access (W-CDMA), High­

Speed Packet Access (HSPA), LTE, LTE-A, eLTE (evolved LTE, e.g., LTE connected to 5GC), 

30 NR ( often referred to as 5G), and/or L TE-A Pro. However, the scope of the present application 

should not be limited to the above-mentioned protocols. 
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[0030] A BS may include, but is not limited to, a node B (NB) as in the UMTS, an evolved 

Node B (eNB) as in the LTE or LTE-A, a Radio Network Controller (RNC) as in the UMTS, a 

Base Station Controller (BSC) as in the GSM/GERAN, a ng-eNB as in an Evolved Universal 

Terrestrial Radio Access (E-UTRA) BS in connection with the 5GC, a next generation Node B 

5 (gNB) as in the 5G-RAN, and any other apparatus capable of controlling radio communication and 

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

interface. 

[0031] The BS is operable to provide radio coverage to a specific geographical area using a 

plurality of cells forming the radio access network. The BS supports the operations of the cells. 

10 Each cell is operable to provide services to at least one UE within its radio coverage. More 

specifically, each cell ( often referred to as a serving cell) provides services to serve one or more 

UEs within its radio coverage (e.g., each cell schedules the Downlink (DL) and optionally uplink 

resources to at least one UE within its radio coverage for DL and optionally uplink packet 

transmissions). The BS can communicate with one or more UEs in the radio communication 

15 system through the plurality of cells. A cell may allocate Sidelink (SL) resources for supporting 

Proximity Service (Pro Se) or Vehicle to Everything (V2X) service. Each cell may have overlapped 

coverage areas with other cells. 

[0032] As discussed above, the frame structure for NR is to supp01i flexible configurations 

for accommodating various next generation (e.g., 5G) communication requirements, such as 

20 Enhanced Mobile Broadband ( eMBB), Massive Machine Type Communication (mMTC), Ultra­

Reliable and Low-Latency Communication (URLLC), while fulfilling high reliability, high data 

rate and low latency requirements. The Orthogonal Frequency-Division Multiplexing (OFDM) 

technology as agreed in the 3rd Generation Partnership Project (3GPP) may serve as a baseline for 

NR waveform. The scalable OFDM numerology, such as the adaptive sub-carrier spacing, the 

25 channel bandwidth, and the Cyclic Prefix (CP) may also be used. Additionally, two coding 

schemes are considered for NR: (1) Low-Density Parity-Check (LDPC) code and (2) Polar Code. 

The coding scheme adaption may be configured based on the channel conditions and/or the service 

applications. 

[0033] Moreover, it is also considered that in a transmission time interval TX of a single NR 

30 frame, a DL transmission data, a guard period, and an Uplink (UL) transmission data should at 

least be included, where the respective portions of the DL transmission data, the guard period, the 
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UL transmission data should also be configurable, for example, based on the network dynamics of 

NR. In addition, SL resources may also be provided in an NR frame to support ProSe services or 

V2X services. 

[0034] In addition, the terms "system" and "network" herein may be used interchangeably. 

5 The term "and/or" herein is only an association relationship for describing associated objects, and 

represents that three relationships may exist. For example, A and/or B may indicate that: A exists 

alone, A and B exist at the same time, or B exists alone. In addition, the character "/" herein 

generally represents that the former and latter associated objects are in an "or" relationship. 

[0035] In some implementations, a UE may perform the following processes to determine a 

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

>fora UE that monitors multiple search spaces associated with different CORESETs, 

for a single cell operation or for an operation with Carrier Aggregation (CA) in the same 

frequency band, 

> if the monitoring occasions of the search space are overlapped in the time 

domain and the search spaces are associated with different CORESETs having different 

Quasi Co-Location (QCL)-TypeD properties, the UE may monitor the search spaces 

associated with a given CORESET containing a Common Search Space (CSS) in the 

active DL BWP in the serving cell with the lowest serving cell index and any other 

CO RESET associated with the same QCL-TypeD properties as the given CORES ET, 

> if two or more CORESETs contain the CSS, the UE may select the CORESET 

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

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

and 

> if none of the CORESETs contains the CSS, the UE may select the CORESET 

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

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

[0036] For this purpose, the QCL assumption with respect to the Synchronization Signal 

Block (SSB) and the QCL assumption with respect to the Channel Status Information-Reference 

15 Signal (CSI-RS) (or Tracking Reference Signal (TRS)) may be considered as two different QCL 
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assumptions, even if the CSI-RS is sourced from the same SSB. The QCL assumption may be 

based on different parameters, such as the spatial-domain QCL parameters (e.g., QCL TypeD 

parameter), or the QCL parameters obtained based on at least one of the average delay, the delay 

spread, the Doppler shift, and the Doppler spread. 

5 [0037] In addition, the UE may perform the process described below: 

> if the scheduling offset between the reception of the DL DCI and the corresponding 

PDSCH (e.g., which means a time interval between the last symbol of the PDCCH carrying the 

DCI and the first symbol of the PDSCH) is less than a threshold (e.g., Threshold-Sched-Offset), 

the UE may assume that the Demodulation-Reference Signal (DM-RS) ports of the PDSCH of 

a serving cell are quasi co-located with the RS(s) in the Transmission Configuration Indication 

(TCI) state with respect to the QCL assumption(s) used for the PDCCH QCL indication of the 

lowest CO RESET ID in the latest slot in which one or more CORESETs within the active BWP 

of the serving cell are configured for the UE. 

[0038] In this manner, if the QCL assumption of the DM-RSs of a PDSCH is different from 

that of the DM-RSs of a PDCCH overlapping the PDSCH in at least one symbol in the time domain, 

10 the UE may be expected to prioritize the reception of the PDCCH associated with that CORESET. 

This may also apply to the intra-band CA case ( e.g., the PDSCH and the CO RESET are in different 

Component Carriers (CCs)). 

[0039] In some of the present implementations, a UE may be configured with multiple 

CORESETs, but not all of them may be monitored by the UE. For example, if a UE is configured 

15 with two CORESETs that overlap each other in at least one symbol (e.g., an OFDM symbol) in 

the time domain, the UE may select one of the CORESETs to monitor based on certain priority 

rule(s) or pre-configuration(s). 

[0040] In some of the present implementations, the UE may prioritize and monitor a 

CORESET if the monitored CORESET is associated with a CSS and the lowest search space ID. 

20 By contrast, a non-monitored CORESET may be a CORESET that is associated with a non­

monitored search space configuration, for example, due to QCL-TypeD conflicts. The non­

monitored CO RESET may be configured on a deactivated BWP, on a deactivated Secondary Cell 

(SCell), or on the same active BWP of a serving cell as other monitored CORESET(s). In some 
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other implementations, the non-monitored CORESET may contain a PDCCH that overlaps with 

at least one Resource Element (RE) corresponding to a Synchronization Signal (SS)/Physical 

Broadcast Channel (PBCH) block. In some other implementations, the non-monitored CORESET 

may be a CORESET configured for a UE that operates under a Discontinuous Reception (DRX) 

5 mode. 

[0041] NON-MONITORED CORESET FORA DEFAULT POSCH BEAM 

[0042] In some implementations, a non-monitored CORESET may be used for a beam 

indication for receiving a POSCH when the non-monitored CORESET has the lowest CORESET 

ID among the configured CORESETs. 

10 [0043] For example, if the scheduling offset between the reception of the DL DCI and the 

corresponding POSCH is less than a threshold (e.g., Threshold-Sched-Offset), the UE may assume 

that the DM-RS ports of the POSCH may be quasi co-located with the RS(s) in the TCI state with 

respect to the QCL assumption(s). The QCL assumption(s) may be used for a PDCCH QCL 

indication (e.g., CORESET) with the lowest CORESET ID in the latest slot, where one or more 

15 CORESETs, in the latest slot, within the active BWP of the serving cell are configured for the UE. 

[0044] Fig. 1 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. As shown in Fig. 1, the UE 

is configured with two CORESETs, CORESET#l 102 and CORESET#2 104, overlapping in at 

least one symbol in the time domain. The UE may receive DCI from CORESET#2 104 to schedule 

20 POSCH 106. CORESET#l 102 may not be monitored by the UE due to, for example, priority rnles 

(e.g., CORESET#l 102 is not configured with a CSS, and/or is associated with a non-monitored 

search space having the lowest search space ID). The non-monitored search space may have the 

lowest search space ID among those search spaces overlapping this non-monitored search space. 

For example, if CORESET#l 102 is associated with a non-monitored search space that is 

25 configured with a first search space ID, and CORESET#2 104 is associated with a monitored 

search space that is configured with a second search space ID, the first search space ID may be 

lower than the second search space ID. 

[0045] Currently, assuming that CORESET#l 102 has the lowest CORESET ID, if the 

scheduling offset 11 between CORESET#2 104 and the corresponding POSCH 106 is less than a 

30 threshold ( e.g., Threshold-Sched-Offset), an RX beam which is determined by the TCI state of 

CORESET#l 102 may be required to be used to receive POSCH 106. In this case, the UE is forced 

-9-



Attorney Docket No.: US84280 

to use different RX beams for CORESET#2 104 and POSCH 106 in order to follow the 3GPP 

specification. This type of beam switching, however, is undesirable and needs to be prevented. 

[0046] Case 1.1 

[0047] In some of the present implementations, the CORESET having the lowest CORESET 

5 ID may not be taken as a non-monitored CORESET. In such a case, if the monitoring occasions 

of the search space are overlapped in the time domain and the search spaces are associated with 

different CORESETs having different QCL-TypeD properties, the UE may select the CORESET 

having the lowest CORESET ID in the monitoring occasions in the active DL BWP of a serving 

cell with the lowest serving cell index. Any overlapped search space( s) associated with the 

10 CORESET(s) having the same QCL-TypeD parameter may be monitored. 

[0048] In some other implementations, the UE may select the following CORESETs to 

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

1) CO RESET associated with a CSS; 

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

15 3) CORESET containing the lowest CORESET ID. 

[0049] This priority rule may be used for determining the QCL assumptions of the RX beams 

when two or more CORESETs are overlapped in the time domain. 

[0050] Case 1.2 

[0051] In some of the present implementations, to avoid unfavorable beam switching, the non-

20 monitored CORESETs may be transparent to the UE. For example, if the scheduling offset 

between the reception of the DL DCI and the corresponding POSCH is less than a threshold (e.g., 

Threshold-Sched-Offset), the UE may assume that the DM-RS ports of the POSCH are quasi co­

located with the RS(s) in the TCI state with respect to the QCL assumption(s). The QCL 

assumption(s) may be used for a monitored PDCCH QCL indication with the lowest CORESET 

25 ID in the latest slot, where one or more CORESETs, in the latest slot, within the active BWP of 

the serving cell are configured for the UE. 

[0052] In this case, the non-monitored PDCCH/CORESET may not be used for the QCL 

assumption for reception of the scheduled PD SCH. 

[0053] In some of the present implementations, a PDCCH is a monitored PDCCH when a UE 

30 prioritizes to monitor the search space(s) associated with a given CORESET (containing the 

monitored PDCCH) in an active DL BWP of a serving cell having the lowest serving cell index. 
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This UE may be configured to monitor multiple search spaces associated with different 

CORESETs ( e.g., for a single cell operation or for an operation with CA in the same frequency 

band). 

[0054] Case 1.3 

5 [0055] In some of the present implementations, a non-monitored CO RESET may be treated 

as a non-configured CORESET by a UE. For example, an RRC configuration for a CORESET 

may not be used for other purposes when the UE does not monitor the CO RESET, but the RRC 

configuration may still be stored by the UE and become valid again when there is no collision 

between two or more CORESETs in the subsequent time slots. An example of the UE's operation 

10 is described below: 

>fora UE that monitors multiple search spaces associated with different CORESETs, 

for a single cell operation or for an operation with CA in the same frequency band, 

> if the monitoring occasions of the search spaces are overlapped in the time 

domain and the search spaces are associated with different CORESETs having different 

QCL-TypeD properties, and the search spaces are not monitored by the UE, 

> the CORESETs that UE does not monitor are transparent to the UE, and treated 

as blank REs in the conesponding slots; or 

> at least, the CORESETs that the UE does not monitor may not be used for 

beam-indication or QCL-indication purposes. 

[0056] In some of the present implementations, the UE may maintain and store the RRC 

configuration of the non-monitored CORESET(s). This RRC configuration may be updated via 

15 MAC-CE(s) and/or DCI. 

20 

[0057] In some other implementations, the UE may release the RRC configuration for the 

non-monitored CORESET(s). The released RRC configuration may not be updated or stored by 

the UE. 

[0058] Case 1.4 

[0059] Cunently, there is no clear wording on a non-monitored CORESET whether its QCL 

assumption should be maintained, be invalidated, or be overridden by the overlapped monitored 

CORESET. Example solutions for this issue are described below as different cases. 
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Case 1.4.1 

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: 

>Fora UE that monitors multiple search spaces associated with different CORESETs, 

for a single cell operation or for an operation with CA in the same frequency band, 

> if the monitoring occasions of the search spaces are overlapped in the time 

domain and one or more search spaces are not monitored by the UE, 

> the UE may store and maintain the QCL assumption for the non-monitored 

CORESET(s). 

[0062] In some of the present implementations, the QCL assumption of the non-monitored 

CORESET may be updated via a MAC-CE and/or the DCI. 

[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. 

10 [0064] In some of the present implementations, the QCL assumption of the non-monitored 

CORESET may be used for the non-overlapped symbols of this CORESET in the time domain. 

[0065] In some of the present implementations, the QCL assumption of the non-monitored 

CO RESET may be used as a beam indication, a QCL indication, or being part of a QCL chain. 

[0066] Case 1.4.2 

15 [0067] In Case 1.4.2, the UE may release or suspend the QCL assumption of the non-

monitored CORESET. An example of the UE's operation is described below: 

20 

25 
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>Fora 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, 

[0068] 

> if the monitoring occasions of the search spaces are overlapped in the time 

domain and one or more search space(s) are not monitored by the UE, 

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

CORESET(s) and for the non-overlapped CORESET(s) related to this search 

space, or 

> the UE may suspend the QCL assumption for the slots in which the 

CORESETs are overlapped and non-monitored by the UE, but keep the QCL 

assumption for the non-overlapped CORESETs in the same search space, or 

> the UE may release or suspend the QCL assumption for the overlapped 

parts of the non-monitored CORESET(s), but keep using the configured QCL 

assumptions for the non-overlapped parts of the CORESETs (e.g., within one or 

two OFDM symbols). 

Option #3 

[0069] In this option, the UE may override the QCL assumption of the non-monitored 

CORESET by another QCL assumption. An example of the UE's operation is described below: 

>Fora UE that monitors multiple search spaces associated with different CORESETs, 

for a single cell operation or for an operation with CA in the same frequency band, 

> if the monitoring occasions of the search spaces are overlapped in the time 

domain and one or more search spaces are not monitored by the UE, 

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

CORESET(s) by the monitored CORESET. 

[0070] In some of the present implementations, the QCL assumption of the non-monitored 

CORESET may only be overridden in the overlapped symbols of the non-monitored CORESET. 

[0071] In some other implementations, the QCL assumption of the non-monitored 

10 CORESET(s) maybe overridden in the whole-time interval of the non-monitored CORESET. 

[0072] NON-SELECTED CORESET FOR RADIO LINK MONITOR (RLl\rl) RS 
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SELECTION 

[0073] In some implementations, an RLM RS selection process for a UE is described as 

follows: 

> the UE 1s not required to use an aperiodic or semi-persistent RS for radio link 

monitoring, and 

> the UE selects NRLM RS(s) provided for the active TCI states for a PDCCH reception 

in the CORESET(s) associated with the search space(s) with the shortest monitoring periodicity, 

and 

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

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

[0074] Fig. 2 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. As shown in Fig. 2, the UE 

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

CORESET#l 202 overlaps CORESET#2 204 in at least one symbol in the time domain. 

10 [0075] Assuming that CORESET#l 202 has a higher CORESET ID than the overlapped 

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

that CORESET#2 204 is not monitored by the UE. 

[0076] In view of this issue, some of the present implementations provide methods to improve 

the UE's behavior for the RLM RS selection process. 

15 [0077] Case 2.1 

20 

[0078] In this case, the UE may select the CORESET(s) with the lowest CORESET ID to 

monitor when there are multiple CORESETs configured to the UE. An example RLM RS selection 

process is described below: 
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> the UE 1s not required to use an aperiodic or semi-persistent RS for radio link 

monitoring, and 

> the UE selects NRLM RS provided for the active TCI states for a PDCCH reception in 

the CORESET(s) associated with the search space(s) with the shortest monitoring periodicity, 

and 

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

periodicity, the UE may select the CORESET(s) with the lowest CORESET ID containing an 

active TCI-state to monitor. 

[0079] Case 2.2 

[0080] In this case, to avoid a case that there are no TCI states ( or TCI states are not valid) for 

selection, the selected CORESET(s) may be monitored by the UE and be configured with TCI 

5 state(s) during the RLM RS selection process. 

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

BEAM 

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

the aperiodic CSI-RS, the default QCL assumption of the aperiodic CSI-RS may be derived from 

10 the CORESET with the lowest CORESET ID. An example process applied by a UE for 

determining a default QCL assumption is described below: 

> after the UE successfully decodes the DCI scheduling a PDSCH, if there is only 

PDSCH(s) transmitted in the same symbols as the CSI-RS, the default QCL assumption of the 

aperiodic CSI-RS may follow the QCL assumption of the PDSCH (assuming that the scheduling 

offset between the reception ofDCI and the PDSCH is larger than, or equal to, a threshold), and 

> if there is no PDSCH transmitted in the same symbols as the CSI-RS, the default QCL 

assumption of the aperiodic CSI-RS may be derived from the CORESET with the lowest 

CORESETID. 

[0083] As described above, the CORESET with the lowest CORESET ID may be a non-

15 monitored CORESET. If the non-monitored CORESET is used for a beam indication, an 

unfavorable beam switching may happen, as shown in Fig. 3. 

-15-



Attorney Docket No.: US84280 

[0084] Fig. 3 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. As show in Fig. 3, the UE is 

configured with two CORESETs, CORESET#l 302 and CORESET#2 304, overlapping in at least 

one symbol in the time domain. In addition, the UE may receive DCI from CORESET#2 304 to 

5 transmit the aperiodic CSI-RS in resource 306. 

[0085] Assuming that CORESET#l 302 has the lowest CORESET ID and is not monitored 

by the UE, based on the above-described process, CORESET#l 302 may be used for the beam 

indication ( or QCL assumption) for receiving resource 306 carrying the aperiodic CSI-RS when 

the scheduling offset 31 between the reception of the DCI in CORESET#2 304 and the resource 

10 306 is less than a threshold (e.g., Threshold-Sched-Offset), but this may result in an unfavorable 

beam switching. 

15 

[0086] In view of this issue, in some of the present implementations, the CORESET with the 

lowest CO RESET ID may be expected to be monitored by the UE and contain at least one activated 

TCI state. 

[0087] Fig. 4 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. As shown in Fig. 4, the UE 

is configured with CORESET#l 402, CORESET#2 404 and CORESET#3 406. CORESET#l 402 

may overlap CORESET#2 404 in at least one symbol in the time domain, and CORESET#2 404 

may further overlap CORESET#3 406 in at least one symbol in the time domain. 

20 [0088] In this example implementation, the UE may monitor CORESET#l 402 only, or 

monitor both of CORESET#l 402 and CORESET#3 406 simultaneously. If the UE monitors 

CORESET#l 402 and CORESET#3 406, then CORESET#2 404 may be the only non-monitored 

CO RESET, and its QCL assumption for the beam indication may follow the processes described 

in the present disclosure. By contrast, if the UE only monitors CORESET#l 402, then both 

25 CORESET#2 404 and CORESET#3 406 may become overlapped non-monitored CORESETs, and 

their QCL assumptions for the beam indication may either remain the same spatial QCLs, or be 

overridden by the non-monitored CORESET with the lowest CORESET ID. 

[0089] DEPRIORITIZED POSCH 

[0090] In some implementations, the reception of a PDSCH may be deprioritized when the 

30 PDSCH overlaps one or more CORESETs in the time domain. This PDSCH may be referred to as 

a deprioritized PDSCH, which means that the level of priority for receiving this PDSCH may be 
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Fig. 5 is a schematic diagram illustrating a PDSCH overlapping a CORESET in the 

time domain, in accordance with example implementations of the present disclosure. As shown in 

Fig. 5, the UE may receive DCI in CORESET#l 502 to schedule PDSCH 504 that overlaps 

5 CORESET#2 508 in the time domain. In this example implementation, PDSCH 504 may contain 

resource 506 carrying an aperiodic CSI-RS that does not overlap CORESET#2 508 in the time 

domain. The location of resource 506 may be scheduled or determined by the DCI obtained from 

CORESET#l 502. The scheduling offset 51 may be a time interval between the end of the last 

symbol of the PDCCH carrying the DCI (in CORESET#l 502) and the beginning of the first 

10 symbol of PD SCH 504. In this example implementation, the scheduling offset 51 may be less than 

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

[0092] In some of the present implementations, all CORESETs configured to the UE (e.g., 

CORESET#l 502 and CORESET#2 508) and the resource can-ying the aperiodic CSI-RS (e.g., 

resource 506 in Fig. 5) may be provided in a time slot in an active BWP of a serving cell. 

15 [0093] In some implementations of the present implementation, CORESET#2 508 may be a 

20 

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

[0094] Techniques for determining the QCL assumption for PDSCH 504 or resource 506 

can-ying the aperiodic CSI-RS are described below. 

[0095] Case 3.1 

[0096] In this case, the QCL assumption of PDSCH 504 may follow the QCL assumption of 

CORESET#2 508 that overlaps PDSCH 504 in at least one symbol in the time domain. For 

example, the UE may assume that the DM-RS ports of PDSCH 504 are quasi co-located with the 

RS(s) indicated in the TCI state with respect to the QCL assumption(s) used for the PDCCH QCL 

indication ( e.g., corresponding to CORESET#2 508) with the lowest CO RESET ID in the latest 

25 slot in which one or more CORESETs within the active BWP of the serving cell are configured 

for the UE. 

[0097] This case may also be applied to the intra-band CA case (in which the PDSCH and the 

CO RESET are in different CCs ). 

[0098] Case 3.2 

30 [0099] In this case, after a successful decoding of the DCI scheduling PDSCH 504, if only 

PDSCH 504 is transmitted in the same symbols as resource 506 having the aperiodic CSI-RS, the 
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default QCL assumption for the aperiodic CSI-RS resource 506 may follow the QCL assumption 

of PDSCH 504, even if the reception of PDSCH 504 is deprioritized because of being overlapped 

with CORESET#2 508 in at least one OFDM symbol in the time domain. 

[00100] In some of such implementations, if there are multiple QCL assumptions for a single 

5 PDSCH in the time domain over at least one OFDM symbol, the aperiodic CSI RS may follow the 

same QCL assumption(s) as the aligned PDSCH symbols. 

[00101] Case 3.3 

[00102] Currently, there 1s no clear wording on a deprioritized PDSCH whether its QCL 

assumption should be maintained, invalidated, or overridden by the overlapped CORESET. 

10 Example solutions for this issue are described below. 

[00103] Case 3.3.1 

[00104] In Case 3.3.1, the UE may store and maintain the QCL assumption of the deprioritized 

PDSCH (e.g., PDSCH 504), if the QCL assumption (e.g., QCL-TypeD parameters) of the DMRSs 

of this PDSCH is different from the DMRSs of the PDCCH ( e.g., in CORESET#2 508 shown in 

15 Fig. 5) overlapping the PDSCH in at least one symbol in the time domain. The UE may be expected 

to prioritize the reception of the PDCCH associated with that CORESET (e.g., CORESET#2 508). 

In some of the present implementations, the QCL assumption of the deprioritized PDSCH may 

still be used for this PD SCH if the UE supports multiple RX beams. In some other implementations, 

the QCL assumption of the deprioritized PD SCH may be used for the non-overlapped portion with 

20 CORESET#2 508. In some other implementations, the QCL assumption may be used for beam 

indication purposes or for building a QCL chain. 

[00105] Case 3.3.2 

[00106] In Case 3.3.2, the UE may release, or partially release, the QCL assumption of the 

deprioritized PDSCH (e.g., PDSCH 504), if the QCL assumption (e.g., QCL-TypeD parameters) 

25 of the DMRSs of this PDSCH is different from the DMRSs of the PDCCH (e.g., in CORESET#2 

508) overlapping the PDSCH in at least one symbol in the time domain. The UE may be expected 

to prioritize the reception of the PDCCH associated with that CORESET (e.g., CORESET#2 508). 

For example, the UE may release the QCL assumption of PDSCH 504 only for the overlapped 

portion with CORESET#2 508 in the time domain, while maintaining this QCL assumption for 

30 the non-overlapped p01iion. 

[00107] Case 3.3.3 
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[00108] In Case 3.3.3, the UE may override the QCL assumption of the deprioritized PDSCH 

(e.g., PDSCH 504) by an overlapped monitored CORESET (e.g., CORESET#l 502), if the QCL 

assumption ( e.g., QCL-TypeD parameters) of the DMRSs of this PDSCH is different from the 

DMRSs of the PDCCH (e.g., in CORESET#2 508) overlapping the PDSCH in at least one symbol 

5 in the time domain. The UE may be expected to prioritize the reception of the PDCCH associated 

with that CORESET. 

[00109] In some of the present implementations, if t\:vo or more CORESETs are chosen, the 

UE may select the CORESET with the lowest CORESET ID to override the QCL assumption of 

the deprioritized PD SCH. In some of the present implementations, the UE may overwrite the QCL 

10 assumption of the deprioritized PDSCH only for the overlapped p01iion with the CORESET(s) in 

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

[00110] DEPRIORITIZED POSCH FOR OVERLAPPED APERIODIC CSI-RS AND 

CORESET 

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

15 CORESET are overlapped in the time domain, in accordance with example implementations of 

the present disclosure. As shown in Fig. 6, the UE may receive DCI in CORESET#l 602 to 

schedule PDSCH 604 that overlaps CORESET#2 608 in the time domain. Similar to Fig. 5, 

PDSCH 604 may also contain resource 606 carrying an aperiodic CSI-RS, but resource 606 

overlaps CORESET#2 608 in the time domain. In addition, the scheduling offset 61 may be a time 

20 interval between the end of last symbol of the PDCCH carrying the DCI (in CORESET#l 602) 

and the beginning of the first symbol of PDSCH 604. In this example implementation, the 

scheduling offset 61 may be less than a threshold (e.g., Threshold-Sched-Offset). 

[00112] In some of the present implementations, the UE may apply the QCL assumption of the 

monitored and prioritized CORESET (e.g., CORESET#2 608) as a default beam for the reception 

25 of the aperiodic CSI-RS resource (e.g., resource 606). In some implementations, both the 

overlapped and non-overlapped portions of the symbols of the aperiodic CSI-RS in resource 606 

may use the same QCL assumption. In some other implementations, only the overlapped portions 

of the aperiodic CSI-RS in resource 606 may use the same QCL assumption as the overlapped 

CORESET#2 608, and the non-overlapped portions of the aperiodic CSI-RS in resource 606 may 

30 keep using the original QCL configuration. 

[00113] DEPRIORITIZED POSCH FOR NON-lVIONITORED CORESET(s) 
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[00114] As described above, if the QCL assumption ( e.g., QCL-TypeD) of the PDSCH DMRSs 

is different from that of the PDCCH DMRSs with which they overlap in at least one symbol in the 

time domain, the UE may be expected to prioritize the reception of the PDCCH associated with 

that CORESET over the PDSCH. 

5 [00115] However, if that CORESET is not monitored by the UE (e.g., due to accidentally 

overlapping with other CORE SE Ts), the UE' s behavior may be unclear because the UE may not 

know whether to prioritize the QCL assumption for the non-monitored CO RESET, as illustrated 

in Fig. 7. 

[00116] Fig. 7 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

10 accordance with example implementations of the present disclosure. In the example 

implementation, the UE may receive DCI from CORESET#l 702 to schedule PDSCH 704 that 

overlaps CORESET#2 706 in the time domain, where CORESET#2 706 and CORESEST#3 708 

are overlapped in at least one symbol in the time domain with different QCL assumptions. In 

addition, CORESET#3 is monitored by the UE, and while CORESET#2 is not monitored. As 

15 described above, it may be unclear whether the reception of PDSCH 704 should change its QCL 

assumption for the non-monitored and overlapped CORESET#2 706. 

[00117] In view of this issue, techniques for determining the QCL assumption for the PDSCH 

that overlaps CORESET(s) are described below. 

[00118] Case 4.1 

20 [00119] In this case, the PDSCH may have the same QCL assumption as the overlapped non­

monitored CO RESET. For example, in Fig. 7, the QCL assumption of PDSCH 704 may follow 

the QCL assumption of the overlapped non-monitored CORESET#2 706, if the scheduling offset 

71 between the reception of the DCI and the conesponding 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 

25 PDSCH and the overlapped CO RESET are in different CCs ). 

[00120] Case 4.2 

[00121] Fig. 8 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. In the example 

implementation, the UE may receive DCI from CORESET#l 802 to schedule PDSCH 804 that 

30 overlaps CORESET#2 806 in the time domain. In addition, CORESET#2 806 is monitored by the 

UE. 
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[00122] In this case, if the scheduling offset 81 between the reception of the DCI and the 

corresponding POSCH 804 is less than a threshold (e.g., Threshold-Sched-Offset), and the QCL 

assumption of the DMRSs of POSCH 804 is different from the overlapped monitored PDCCH (in 

CORESET#2 806), the UE may be expected to prioritize the reception of monitored PDCCH 

5 associated with that CO RESET ( e.g., CORESET#2 806). This case may also apply to the intra­

band CA case (e.g., the POSCH and the CORESET are in different CCs). 

[00123] Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless 

communication system, in accordance with an example implementation of the present disclosure. 

In action 902, a UE may monitor at least one of multiple CORESETs configured for the UE within 

10 an active BWP of a serving cell in a time slot. In action 904, the UE may apply a QCL assumption 

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

monitored search space configured with the lowest CORESET ID among the monitored 

CORESET(s). 

[00124] In some of the present implementations, the UE may monitor at least one of multiple 

15 CORESETs configured for the UE within an active BWP of a serving cell in a time slot. In addition, 

the UE may receive DCI scheduling a POSCH from a PDCCH and apply a QCL assumption for 

reception of the PDCCH to receive the POSCH, 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 POSCH is less 

than a threshold. The above-described PDCCH may be transmitted in one of a set of one or more 

20 monitored CORESETs, where this monitored CORESET (in which the PDCCH is transmitted) 

may be associated with a monitored search space configured with a lowest CORESET ID among 

the monitored CORESET(s). 

[00125] Fig. 10 is a block diagram illustrating a node for wireless communication, m 

accordance with various aspects of the present disclosure. As shown in Fig. 10, a node 1000 may 

25 include a transceiver 1020, a processor 1028, a memory 1034, one or more presentation 

components 1038, and at least one antenna 1036. The node 1000 may also include an RF spectrum 

band module, a BS communications module, a network communications module, and a system 

communications management module, Input/Output (I/0) ports, I/0 components, and power 

supply (not explicitly shown in Fig. 10). Each of these components may be in communication with 

30 each other, directly or indirectly, over one or more buses 1040. In one implementation, the node 

1000 may be a UE or a BS that perfom1S various functions described herein, for example, with 
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reference to Figs. 1 through 9. 

[00126] The transceiver 1020 having a transmitter 1022 ( e.g., transmitting/transmission 

circuitry) and a receiver 1024 (e.g., receiving/reception circuitry) may be configured to transmit 

and/or receive time and/or frequency resource partitioning information. In some implementations, 

5 the transceiver 1020 may be configured to transmit in different types of subframes and slots 

including, but not limited to, usable, non-usable and flexibly usable subframes and slot fonnats. 

The transceiver 1020 may be configured to receive data and control channels. 

[00127] The node 1000 may include a variety of computer-readable media. Computer-readable 

media may be any available media that may be accessed by the node 1000 and include both volatile 

10 and non-volatile media, removable and non-removable media. By way of example, and not 

limitation, computer-readable media may comprise computer storage media and communication 

media. Computer storage media includes both volatile and non-volatile, removable and non­

removable media implemented in any method or technology for storage of information such as 

computer-readable instructions, data structures, program modules or data. 

15 [00128] Computer storage media includes RAM, ROM, EEPROM, flash memory or other 

memory technology, CD-ROM, Digital Versatile Disks (DVD) or other optical disk storage, 

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

Computer storage media does not comprise a propagated data signal. Communication media 

typically embodies computer-readable instructions, data structures, program modules or other data 

20 in a modulated data signal such as a carrier wave or other transport mechanism and includes any 

infonnation delivery media. The term "modulated data signal" means a signal that has one or more 

of its characteristics set or changed in such a manner as to encode information in the signal. By 

way of example, and not limitation, communication media includes wired media such as a wired 

network or direct-wired connection, and wireless media such as acoustic, RF, infrared and other 

25 wireless media. Combinations of any of the above should also be included within the scope of 

computer-readable media. 

[00129] The memory 1034 may include computer-storage media in the form of volatile and/or 

non-volatile memory. The memory 1034 may be removable, non-removable, or a combination 

thereof. Example memory includes solid-state memory, hard drives, optical-disc drives, and etc. 

30 As illustrated in Fig. 10, The memory 1034 may store computer-readable, computer-executable 

instructions 1032 (e.g., software codes) that are configured to, when executed, cause the processor 
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1028 to perform various functions described herein, for example, with reference to Figs. 1 through 

9. Alternatively, the instructions 1032 may not be directly executable by the processor 1028 but 

be configured to cause the node 1000 ( e.g., when compiled and executed) to perform various 

functions described herein. 

[00130] The processor 1028 (e.g., having processing circuitry) may include an intelligent 

hardware device, e.g., a Central Processing Unit (CPU), a microcontroller, an ASIC, and etc. The 

processor 1028 may include memory. The processor 1028 may process the data 1030 and the 

instructions 1032 received from the memory 1034, and information through the transceiver 1020, 

the base band communications module, and/or the network communications module. The 

10 processor 1028 may also process information to be sent to the transceiver 1020 for transmission 

through the antenna 1036, to the network communications module for transmission to a core 

network. 

[00131] One or more presentation components 1038 presents data indications to a person or 

other device. Examples of presentation components 1038 may include a display device, speaker, 

15 printing component, vibrating component, etc. 

[00132] From the above description, it is manifested that various techniques may be used for 

implementing the concepts described in the present application without departing from the scope 

of those concepts. Moreover, while the concepts have been described with specific reference to 

certain implementations, a person of ordinary skill in the art may recognize that changes may be 

20 made in form and detail without depaiiing from the scope of those concepts. As such, the described 

implementations are to be considered in all respects as illustrative and not restrictive. It should 

also be understood that the present application is not limited to the particular implementations 

described above, but many rearrangements, modifications, and substitutions are possible without 

departing from the scope of the present disclosure. 

25 

-23-



5 

Attorney Docket No.: US84280 

CLAIMS 

WHAT IS CLAIMED IS: 

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

one or more non-transitory computer-readable media having computer-executable 

instructions embodied thereon; and 

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

and configured to execute the computer-executable instructions to: 

10 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; and 

apply a first Quasi Co-Location (QCL) assumption of a first CORESET of a set of one or 

more of the monitored at least one of the plurality of CORESETs to receive a Downlink (DL) 

Reference Signal (RS), 

15 wherein the first CORESET is associated with a monitored search space configured with a 

lowest CO RESET Identity (ID) among the set of one or more of the monitored at least one of the 

plurality of CORESETs. 

2. The UE of claim 1, wherein the at least one processor is further configured to 

20 execute the computer-executable instructions to: 

25 

30 

obtain, from the first CO RESET, Downlink Control Infomrntion (DCI) scheduling the DL 

RS, wherein a scheduling offset between an end of a last symbol of a Physical Downlink Control 

Channel (PDCCH) carrying the DCI and a beginning of a first symbol of a resource carrying the 

DL RS is less than a threshold. 

3. The UE of claim 1, wherein the first CORESET overlaps a non-monitored second 

CORESET of the plurality ofCORESETs in a time domain, the non-monitored second CORESET 

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

4. The UE of claim 3, wherein: 

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

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

5. The UE of claim 3, wherein the second CORESET 1s configured on one of a 

5 deactivated BWP and a deactivated Secondary Cell (SCell). 

10 

6. The UE of claim 3, wherein the second CORESET overlaps a third CORESET of 

the set of one or more of the monitored at least one of the plurality of CORESETs in the time 

domain. 

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

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

8. The UE of claim 1, wherein the at least one processor is further configured to 

15 execute the computer-executable instructions to: 

obtain, from the first CORESET, DL Control Infonnation (DCI) scheduling a Physical 

Downlink Shared Channel (PDSCH); and 

apply a second QCL assumption of a second CORESET to receive the PDSCH when a 

scheduling offset between an end of a last symbol of a Physical Downlink Control Channel 

20 (PDCCH) carrying the DCI and a beginning of a first symbol of the PDSCH is less than a threshold, 

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

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

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

25 search space configured to the UE. 

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

one or more non-transitory computer-readable media having computer-executable 

instructions embodied thereon; and 

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

and configured to execute the computer-executable instructions to: 
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monitor at least one of a plurality of Control Resource Sets (CORESETs) configured for 

the UE within an active Bandwidth Part (BWP) of a serving cell in a time slot; 

receive, from a Physical Downlink Control Channel (PDCCH), Downlink Control 

Information (DCI) scheduling a Physical Downlink Shared Channel (POSCH); and 

apply a Quasi Co-Location (QCL) assumption for reception of the PDCCH to receive the 

POSCH, 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 POSCH is less than a threshold. 

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

10 compnsmg: 

monitoring at least one of a plurality of Control Resource Sets (CORESETs) configured 

for the UE within an active Bandwidth Part (BWP) of a serving cell in a time slot; and 

applying a first Quasi Co-Location (QCL) assumption of a first CORESET of a set of one 

or more of the monitored at least one of the plurality of CORESETs to receive a Downlink (DL) 

15 Reference Signal (RS), 

20 

25 

30 

wherein the first CORESET is associated with a monitored search space configured with a 

lowest CORESET Identity (ID) among the set of one or more of the monitored at least one of the 

plurality of CORESETs. 

12. The method of claim 11, further comprising: 

obtaining Downlink Control Information (DCI) scheduling the DL RS from the first 

CO RESET, 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 

canying the DL RS is less than a threshold. 

13. The method of claim 11, wherein the first CORESET overlaps a non-monitored 

second CORESET of the plurality of CORESETs in a time domain, the non-monitored second 

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

14. The method of claim 13, wherein: 

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

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

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

5 deactivated BWP and a deactivated Secondary Cell (SCell). 

16. The method of claim 13, wherein the second CORESET overlaps a third 

CO RESET of the set of CORESETs in the time domain. 

10 17. The method of claim 11, wherein the plurality of CORESETs and a resource 

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

18. The method of claim 11, further comprising: 

obtaining DL Control Information (DCI) scheduling a Physical Downlink Shared Channel 

15 (PDSCH) from the first CORESET; and 

20 

25 

applying a second QCL assumption of a second CO RESET to receive the PDSCH when a 

scheduling offset between an end of a last symbol of a Physical Downlink Control Channel 

(PDCCH) carrying the DCI and a beginning of a first symbol of the PDSCH is less than a threshold, 

wherein the second CORESET overlaps the PDSCH in time domain. 

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

CO RESET in the plurality of CORESETs, the non-monitored CO RESET associated with a non­

monitored search space configured to the UE. 
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ABSTRACT 

A method and a User Equipment (UE) for beam operations are provided. The method includes 

5 monitoring at least one of a plurality of Control Resource Sets (CORESETs) configured for the 

UE within an active Bandwidth Part (BWP) of a serving cell in a time slot; and applying a first 

Quasi Co-Location ( QCL) assumption of a first CO RESET of a set of one or more of the monitored 

at least one of the plurality of CORESETs to receive a Downlink (DL) Reference Signal (RS), 

wherein the first CORESET is associated with a monitored search space configured with a lowest 

10 CORESET Identity (ID) among the set of one or more of the monitored at least one of the plurality 

of CORESETs. 
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THIS ADDRESS. SEND TO: Commissionm- for Patents, P.O. Sox 1450, Alexandria, VA 22313-1450, 

lf ,·ou ;x,-e,j assistance in c-omplsting iiIB form, aall 1--&lff..PTrJ-9·/ 99 BOO s">lect option 2 
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Attorney Docket No.: US78136 

PTOfA!Ai,Vi (00-12} 
A!JW◊'<'W for use through 01!'J1i20i4. 0MB 0651-0032 

U.S. Pmam and Trademark Ofii-ce; U.S. DEPARTMENT OF COMMERCE 
Under the Papi3fWOik Reoucoon Act af '!995, no !)mso;,s me mquireti m respond to a coiledio;, of information unim;s lt displays a va,id Otv1B contlu! number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

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

As the below named inventor. I hereby declare that 

This declaration 
is directed to: 

The attached application, or 

Unlted States application or PCT international application number _________ _ 

The above-Identified application was made or authorized to be made by me. 

I believe that ! am the original Inventor or an original jolnt inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5} years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted t'O the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a} is made in the application) or issuance of a 
patent Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit ca.rd authortzation forms 
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Date (Optional). 2019.10.16 

Note: An aµplica1ion data sheet {PTOIS6l14 or equivalent), including naming the entire inventive entity, must acwmpany lhis form or mus, have 
been previous.iy fi!ed. Use an aodlllona! PTO/A!AJO·l form for each aoditiona! inventor. 

This co,;ection ot ,nforrnallon is required by 35 U.S.C. 115 and 37 CFR ·u_;:;, The :ntomm1Kx1 ,s required to obtain or retam a !Jenefn !Jy th-e pu!JlEC v.;t1,,::h is to file {and 
by !rm USPTO iP p...:<1:ess} an appfa::ation, Cortfidentia!ity is governed by35 U.S.C. 122 anct37 CFR ·1,n and 1.14. Tols coli:ectlon is estimated to take ·1 minute to 
curr,p,ete, ,nt,:udlr,g gathering. preparing. arn:l 2t,brn,tlin9 the comi.1ietoo apµHcation form !o th<3 USPTO. Tlme wi!I vary dep0ndlng UIJOn tns individual cas0. Any 
o·J:n1r-nents on the an1oont nt ti::na you ret1uke te: <.:ornp.lete th~s forn1: and/or Stig.t.J£~tlons for iWucirt9 this bun.1ert~ snt.1u~d i.1'& serit to the Chie:f !nforrnaUon:: ·Offioor, U.S_ 
Patent and Trademark Oifiro., U.S. 0-..~rtroom ,:;f, Commer;.,$, P .0. Bo>< 1450, Ale:<ancma. VA 22313-HW, 00 NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissionm- for Patents, P.O. Sox 1450, Alexandria, VA 22313-1450, 

lf ,·ou ;x,-e,j assistance in c-omplsting iiIB form, aall 1--&lff..PTr.J..9·/ 99 BOO s">!;,ct option 2 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number US84280 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D 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: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El J:HIEN-CHUN I J:HENG I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City [aipei l1country of Residence i I~ I 

Mailing Address of Inventor: 

Address 1 11F., No. 32, Jihu Rd., Neihu Dist., 

Address 2 

City I lfaipei I State/Province 11 
Postal Code I 1114 I Countryi I~ 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El If SUNG-HUA I lfSAI I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City [aipei IICountry of Residence i I~ I 

Mailing Address of Inventor: 

Address 1 11F., No. 32, Jihu Rd., Neihu Dist., 

Address 2 

City I lfaipei I State/Province 11 
Postal Code I 1114 I Countryi I~ 
Inventor b I Remove I 
Legal Name 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number US84280 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Prefix Given Name Middle Name Family Name Suffix 

I El fi'U-HSIN I J:;HENG I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City raipei IICountry of Residence i I~ I 

Mailing Address of Inventor: 

Address 1 11F., No. 32, Jihu Rd., Neihu Dist., 

Address 2 

City I lfaipei I State/Province 11 

Postal Code I 1114 I Countryi I~ 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El flVAN-CHEN I I-IN I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City raipei IICountry of Residence i I~ I 

Mailing Address of Inventor: 

Address 1 11F., No. 32, Jihu Rd., Neihu Dist., 

Address 2 

City I lfaipei I State/Province 11 
Postal Code 1 1114 I Countryi I~ 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

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

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

Customer Number ,4000 

Email Address eoa-proce@scienbizip.com I Add Email I I Remove Email I 
Email Address eoa-cbd@scienbizip.com I Add Email I I Remove Email I 
Email Address eoa-procc@scienbizippc.com I Remove Email I 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number US84280 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Application Information: 

Title of the Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Attorney Docket Number US84280 I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) Ir I Suggested Figure for Publication (if any) 11 
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. I 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 I US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number t,4000 
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Attorney Docket Number US84280 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation of . 16/660726 ~019-10-22 

Prior Application Status l=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~6/660726 J:laims benefit of provisional . 62/754165 ~018-11-01 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I 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.S.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 (Poxi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX 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 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

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

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

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Attorney Docket Number US84280 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin 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 or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
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 (PDXl - 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) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin 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 
D 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 
D 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 US84280 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Applicant Information: 

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

Applicant 11 I Remove I 
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. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

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

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

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I tG Innovation Company Limited 

Mailing Address Information For Applicant: 

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

Address 2 122 Hai Wing Road, Tuen Mun, New Territories 

City T"uen Mun State/Province 

Country I ~K Postal Code 

Phone Number Fax Number 

Email Address 

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

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 US84280 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Assignee 11 

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. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 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. I Add I 

Signature: Remove 

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 US PTO 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 liAmir Bahrami/ Date (YYYY-MM-DD) 12021-05-06 

First Name ~mir I Last Name I ~ahrami Registration Number 170460 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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Attorney Docket Number US84280 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime 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) 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: 

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 the Freedom of 
Information Act requires disclosure of these records. 

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 PatentCooperationTreaty. 

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections 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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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: METHODS AND APPARATUSES FOR BEAM OPERATIONS 

First Named Inventor/Applicant Name: CHIEN-CHUN CHENG 
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Attorney Docket Number: US84280 

Filed as Large Entity 
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Basic Filing: 

UTILITY APPLICATION FILING 1011 1 320 320 
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Claims: 
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Los Angeles, CA 90071 

Date Mailed: 05/14/2021 

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

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

lnventor(s) 

Applicant( s) 

CHIEN-CHUN CHENG, Taipei, TAIWAN; 
TSUNG-HUA TSAI, Taipei, TAIWAN; 
YU-HSIN CHENG, Taipei, TAIWAN; 
WAN-CHEN LIN, Taipei, TAIWAN; 

FG Innovation Company Limited, Tuen Mun, HONG KONG; 

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

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

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 05/13/2021 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 17/313,283 
Projected Publication Date: 08/19/2021 
Non-Publication Request: No 
Early Publication Request: No 
Title 

METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (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 US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

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

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

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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17/313,283 

54000 

05/06/2021 CHIEN-CHUN CHENG US84280 

ScienBiziP, PC 
550 South Hope Street 
Suite 2825 
Los Angeles, CA 90071 

Title:METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Publication No.US-2021-0258946-A 1 
Publication Date:08/19/2021 

CONFIRMATION NO. 3737 
PUBLICATION NOTICE 
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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 
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PTO/AIA/80 (07-17) 
Approved for use through 03/31/2021. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no person is required to respond to a collection of information unless it displays a valid 0MB control number 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

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

I hereby appoint: 

EJ Practitioners associated with Customer Number: 1116201 

I 
OR 

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

Name 
Registration 

Name 
Registration 

Number Number 

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with 
any and all patent applications assigned 9..!J.ly to the undersigned according to the USPTO assignment records or assignment documents 
attached to this form in accordance with 37 CFR 3.73(c). 

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

EJ The address associated with Customer Number: 116201 

OR 

□ Firm or individual name 

Address 

City State I Zip 

Country 

Telephone Email 

Assignee name and address: 

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

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be 
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of the 
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assignee of Record 
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee. 

Signature k~ ,1 <~ hJ.;..t..R~ .... ,u,_ Date Sept 3, 2021 

Name Khalad Fekih-Romdhane Telephone 

Title Manager 

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

if you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

] 



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

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

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

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



ATTORNEY'S DOCKET NO. 
HANN002-US-CON 

PATENT APPLICATION 
SERIALNO. 17/313,283 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Serial No.: 

Filing Date: 

Group Art Unit: 

Examiner: 

Confirmation No.: 

Title: 

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

Dear Commissioner: 

CHENG, Chien-Chun 

17/313,283 

May 6, 2021 

TBD 

TBD 

3737 

METHODS AND APPARATUSES FOR BEAM OPERATIONS 

SUBMISSION OF NEW APPLICATION DATA SHEET 

Applicant submits a new Application Data Sheet in order to update the name of the 

Applicant from FG Innovation Company Limited to Hannibal IP LLC. The Applicant also 

requests an updated filing receipt listing Hannibal IP LLC as the Applicant. 

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

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

Dated: September 27, 2021 

SUL LEE Law Firm PLLC 
3030 LBJ Fwy, Ste 1130 
Dallas, Texas 75234 
Tel.: 214-206-4064 
Fax.: 214-206-4068 
E-mail: dkim@sulleelaw.com 

Respectfully submitted, 

/Do Hyung Kim/ 

Do Hyung Kim 
Attorney of Applicant 
Reg. No. 66487 
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Application Number: 17313283 

International Application Number: 
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First Named Inventor/Applicant Name: CHIEN-CHUN CHENG 

Customer Number: 54000 

Filer: Do Hyung Kim/Julie Mcleod 

Filer Authorized By: Do Hyung Kim 

Attorney Docket Number: US84280 
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Payment information: 

Submitted with Payment I no 
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1 Application Data Sheet 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New AQQlications 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 AQQlication 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 AQQlication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 



PTO/AIA/14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number ld~8428Q HANN002-US-CON 
Application Data Sheet 37 CFR 1. 76 

Application Number 17/3132283 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D 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: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I B ~HIEN-CHUN I ~HENG I B 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City [aipei II Country of Residence i I~ I 

Mailing Address of Inventor: 

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

Address 2 

City I (raipei I State/Province 11 
Postal Code 11114 I Countryi I~ 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I B (rs UNG-HUA I (rsAI I B 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City [aipei II Country of Residence i I~ I 

Mailing Address of Inventor: 

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

Address 2 

City I (raipei I State/Province 
11 

Postal Code 11114 I Countryi I~ 
Inventor 6 I Remove I 
Legal Name 
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Attorney Docket Number I IS84280 HANN002-US-CON 
Application Data Sheet 37 CFR 1. 76 

Application Number 17/313z283 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Prefix Given Name Middle Name Family Name Suffix 

I B frU-HSIN I tHENG I B 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City [aipei llcountry of Residence i I~ I 

Mailing Address of Inventor: 

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

Address 2 

City I taipei I State/Province 11 

Postal Code 1 1114 I Countryi I rw 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I B Jrv'AN-CHEN I ~IN I B 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City [aipei llcountry of Residence i I~ I 

Mailing Address of Inventor: 

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

Address 2 

City I (raipei I State/Province 
11 

Postal Code I 1114 I Countryi I rw 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

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

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

Customer Number •nnn 116201 ---

Email Address -nn - .. 
nn- i12@sulleelaw.com I Add Email I I Remove Email I ,- -

Email Address - .. 
I Add Email I I Remove Email I '°'ua ·'" - IUILlfJ.\NI 

Email Address 1--- - - ,._,_, ___ --- I Remove Email I ... - ·- -. 
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Attorney Docket Number US84280 HANN002-US-CON 
Application Data Sheet 37 CFR 1. 76 

Application Number 17/313z283 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Application Information: 

Title of the Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Attorney Docket Number -- --- HANN002-US-CON.I Small Entity Status Claimed □ -
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I~ I Suggested Figure for Publication (if any) 11 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (cl 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). 

I 

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

I 11 

Publication Information: 
□ 

□ 

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

Request Not to Publish. I 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: 

" 

" 

i-

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 I US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number I,. ,nnn 116201 
I 
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Attorney Docket Number US84280 HANN002-US-CON 
Application Data Sheet 37 CFR 1. 76 

Application Number 17/3132283 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status tending ,. I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation of ,. 16/660726 ~019-10-22 

Prior Application Status Expired ,. I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~6/660726 t1aims benefit of provisional ,. 62/754165 ~018-11-01 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I 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 .S.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 POX 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 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

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

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

□ 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Attorney Docket Number US84280 HANN002-US-CON 
Application Data Sheet 37 CFR 1. 76 

Application Number 17/313z283 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Authorization or Opt-Out of Authorization to Permit Access: 

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

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

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
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) 
(1 ). 

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 
D 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 
D 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 US PTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Attorney Docket Number US84280 HANN002-US-CON 
Application Data Sheet 37 CFR 1. 76 

Application Number 17/3132283 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Applicant Information: 

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

Applicant 11 I Remove I 
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. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I Joint Inventor 

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

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

1 ... 1 
Name of the Deceased or Legally Incapacitated Inventor: I 
If the Applicant is an Organization check here. ~ 
Organization Name 

1

1-r- , ___ -"-- I :_:a_...1 Hannibal IP LLC I - ···-- ., ~·· 

Mailing Address Information For Applicant: 

Address 1 ...... _ ..... -. ..... ..,. ..... _,, "T". ·-- ,. ___ - ,.,. __ 5204 Bluewater Dr. ,_ .. ---'""', --· -- ,..,,,..., ---■ ILIUI _"t.,....,. ■,__ 

Address 2 --~ I 
. , .. ~ 

·-
•·--- ~ ~- ,_,. ¥ • 111:t:f I . ....-..-._, _ _.., IVIUI r ·- ...... ',..__ ,_.._, 

City irlle□ M1m Frisco State/Provi nee TX -

Country I~ U.S.A. Postal Code 75036 ---

Phone Number Fax Number 

Email Address 

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

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. 

EFS Web 2.2.12 
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Attorney Docket Number U884280 HANN002-US-CON 
Application Data Sheet 37 CFR 1. 76 

Application Number 17/313z283 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Assignee 11 

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. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi I 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. I Add I 

Signature: Remove 

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

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

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

2021-09-27 
Signature , . • - /Do H Y!!ng Kim/ Date (YYYY-MM-DD) 

......... ...., ...... ,... ,.. .... 
~I 1111 ......... ~ II UI IIJ _ ... _ ""'"" ....... 

First Name ~ DoHvun~ Last Name I b~'----- Kim Registration Number 7n,1an 66487 
r ··-· •• -- ---

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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Attorney Docket Number ldS84iBQ HANN002-US-CON 
Application Data Sheet 37 CFR 1. 76 

Application Number 17/313z283 

Title of Invention METHODS AND APPARATUSES FOR BEAM OPERATIONS 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information 
is 35 U.S.C. 2(b)(2); (2) 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: 

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 the Freedom of 
Information Act requires disclosure of these records. 

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.5.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, pursuantto the Patent Cooperation Treaty. 

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1 .14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

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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STATEMENT UNDER 37 CFR 3.73(c) 

Applicant!Patent Owner: _H_a_n_n_ib_a_l_lP_L_L_C __________________________ _ 

Application No./Patent No.: 171313,283 Filed/Issue Date: _M_a_y_6_,_2_0_2_1 ________ _ 

Titled: METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Hannibal IP LLC , a Corporation 
---------------------------

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

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

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

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

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

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

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

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

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

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

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

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

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

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

Reel 056 157 , Frame 0084 , or for which a copy thereof is attached. 

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

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

Reel 057487 , Frame 0504 , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call I-800-PTO-9!99 and select option 2. 



PTO/AIA/96 (08-12) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

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

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

4. From: ___________________ To: __________________ _ 

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

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

5. From: ___________________ To: __________________ _ 

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

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

6. From: __________________ To: _________________ _ 

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

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

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

0 As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

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

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

/Do Hyung Kim/ September 27, 2021 
Signature 

Do Hyung Kim 
Printed or Typed Name 

[Page 2 of 2] 

Date 

66487 
Title or Registration 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. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

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

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

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



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

17/313,283 

116201 
Sul Lee 
3030 Lyndon B Johnson Fwy 
Suite 1130 
Dallas, TX 75234 

FILING OR 3 71 (C) DATE 

05/06/2021 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

CHIEN-CHUN CHENG HANN002-US-CON 
CONFIRMATION NO. 3737 

POA ACCEPTANCE LETTER 

111111111111111111111111]~!1]!~1!~1! ~H~ 11i111~1111111111111111111111111 

Date Mailed: 09/30/2021 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

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

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

/sstephanos/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

17/313,283 

54000 
ScienBiziP, PC 
550 South Hope Street 
Suite 2825 
Los Angeles, CA 90071 

FILING OR 3 71 (C) DATE 

05/06/2021 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

CHIEN-CHUN CHENG US84280 
CONFIRMATION NO. 3737 

POWER OF ATTORNEY NOTICE 

111111111111111111111111]~!1]!~1!~1! ~H~ 11i11i~1111111111111111111111111 

Date Mailed: 09/30/2021 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

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

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

/sstephanos/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

17/313,283 

116201 
Sul Lee 

FILING or 
37l(c)DATE 

05/06/2021 

3030 Lyndon B Johnson Fwy 
Suite 1130 
Dallas, TX 75234 

GRPART 

UNIT 

OPAP 
FIL FEE REC'D 

1820 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

HANN002-US-CON 19 3 
CONFIRMATION NO. 3737 

CORRECTED FILING RECEIPT 

1111111111111111111111 m~mll!~H~11im, 11111111111111111111111 

Date Mailed: 09/30/2021 

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

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

lnventor(s) 

Applicant( s) 

CHIEN-CHUN CHENG, Taipei, TAIWAN; 
TSUNG-HUA TSAI, Taipei, TAIWAN; 
YU-HSIN CHENG, Taipei, TAIWAN; 
WAN-CHEN LIN, Taipei, TAIWAN; 

Hannibal IP LLC, Frisco, TX; 

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

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

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

page 1 of 4 



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

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

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

Projected Publication Date: Not Applicable 

Non-Publication Request: No 

Early Publication Request: No 
Title 

METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Preliminary Class 

370 

Statement under 37 CFR 1.55 or 1.78 for AIA (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 US PTO 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-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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). 

Select USA 

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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UNIIBD STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 37l(C) DATE FIRST NAMED APPLICANT 

17/313,283 05/06/2021 CHIEN-CHUN CHENG 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTY.DOCKET NO./TITLE 

HANN002-US-CON 

REQUEST ID 

153716 

Acknowledgement of Change to Small Entity Status 

The entity status change request below filed through Private PAIR on 12/06/2021 has been accepted. 

CERTIFICATIONS: 

Change of Entity Status: 

X Applicant asserting small entity status. See 37 CFR 1.27. 
N0IB: If the application was previously under micro entity status, checking this box will be taken to be a notification of 
loss of entitlement to micro entity status. 

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

Signature: !Do Hyung Kim/ 

Name: Do Hyung Kim 

Registration Number: 66487 
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Doc Code: PA .. 
Document Description: Power of Attorney PTO/AIN82A (0?-13) 

Approved for use through 03/31/2021. 0MB 0651-0035 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coilection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 

Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 

Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 

directed, the Power of Attorney will not be recognized in the application. 

Application Number 17/313,283 
Filing Date 05/06/2021 

First Named Inventor 
Chien-Chun Cheng 

Title METHODS AND APPARATUSES FOR BEAM OPERATIONS 

Art Unit 

Examiner Name 

Attorney Docket Number 63456-0001-0013 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Marcella M. Bodner/ Date (Optional) 

Name Marcella M. Bodner Registration 46,561 
Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

I 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4{d) for signature requirements and certifications. If 

more than one applicant, use multiple forms. 

I ti' I *Total of j forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 

the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 

1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 

application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 

to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 

Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 

COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Doc Code: PA .. 
Document Description: Power of Attorney 

PTO/AIA/82B (07-13) 
Approved for use through 03/31/20:.1. 0MB 0651-0035 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 

the boxes below. 

Application Number Filing Date 

17/313,283 05/06/2021 

(Note: The boxes above may be left blank if information is provided on form PTO/AIN82A.) 

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

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 

the attached transmittal letter (form PTO/AIN82A) or identified above: I 
OR 155240 I 

□ I hereby appoint Practitioner(s) named in the attached list (form PTO/AIN82C) as my/our attorney(s) or agent(s), and to transact 

all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 

attached transmittal letter (form PTO/AIN82A) or identified above. (Note: Complete form PTO/AIN82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 

letter or the boxes above to: 

~ The address associated with the above-mentioned Customer Number 

OR 

□ The address associated with Customer Number: I I 
OR 

□ Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

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

!Hannibal IP LLC 
□ Inventor or Joint Inventor (title not required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

0 Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 

application or is concurrently being filed with this document) (provide sioner's title if applicant is a juristic entitv) 

SIGNATURE of Applicant for Patent 

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

Signature k~ 'I tJ Ft1,;.c...11. • ..,,,1"'....,.,._ I Date (Optional) I 4/28/22 

Name Khaled Fekih-Romdhane 

Title Manager 
NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements 

and certifications. If more than one applicant, use multiple forms. 

0Total of forms are submitted. 

This collection of information Is required by 37 CFR 1.131, 1.32, and 1.33. The information Is required to obtain or retain a benefit by the public which Is to file (and by the 

US PTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 11 and 1. 14. This collection is estimated to take 3 minutes to complete, 

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount 

of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 

Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 

for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

I 

) 



Electronic Acknowledgement Receipt 

EFSID: 45603229 

Application Number: 17313283 

International Application Number: 

Confirmation Number: 3737 

Title of Invention: METHODS AND APPARATUSES FOR BEAM OPERATIONS 

First Named Inventor/Applicant Name: CHIEN-CHUN CHENG 

Customer Number: 116201 

Filer: Marcella M. Bodner/James Dade 

Filer Authorized By: Marcella M. Bodner 

Attorney Docket Number: HANN002-US-CON 

Receipt Date: 29-APR-2022 

Filing Date: 06-MAY-2021 

Time Stamp: 18:08:03 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

258755 

1 Power of Attorney 
64365-0001 _POA_04292022_p. 

no 2 
pdf 

60b35056c7dcd9404c75a2724b9d872368 
dbcb64 

Warnings: 



Information: 

Total Files Size (in bytes)~ 258755 

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

17/313,283 

155240 
Cole Schatz, P.C. 

FILING OR 3 71 (C) DATE 

05/06/2021 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

CHIEN-CHUN CHENG 63456-0001-0013 
CONFIRMATION NO. 3737 

POA ACCEPTANCE LETTER 

Court Plaza North 25 Main Street 
Hackensack, NJ 07601 

11111111111111111 lllll ll]~!l]!~l!~IUHIJUl~~III 111111111111111 IIII 1111 

Date Mailed: 05/03/2022 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/29/2022. 

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

/ngfissha/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

17/313,283 

116201 
Sul Lee 
3030 Lyndon B Johnson Fwy 
Suite 1130 
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1. The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

Specification 

1. The title of the invention is not descriptive. A new title is required that is clearly indicative of 

the invention to which the claims are directed. 

The following title is suggested: METHODSANDAPPARATUSES OF DETERMINING QUASI CO­

LOCATION (QCL) ASSUMPTIONS FOR BEAM OPERATIONS. 

Double Patenting 

2. The nonstatutory double patenting rejection is based on a judicially created doctrine grounded 

in public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise 

extension of the "rightto exclude" granted by a patent and to prevent possible harassment by multiple 

assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not 

identica I, but at least one examined application claim is not patenta bly distinct from the reference 

cla im(s) because the examined application claim is either anticipated by, or would have been obvious 

over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 

Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. 

Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F. 2d 438, 164 

USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528,163 USPQ 644 (CCPA 1969). 

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

overcome an actual or provisional rejection based on nonstatutory double patenting provided the 
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reference application or patent either is shown to be commonly owned with the examined application, 

or claims an invention made as a result of activities undertaken within the scope of a joint research 

agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file 

provisions of theAIA as explained in MPEP § 2159. See MPEP § 2146 et seq. for applications not subject 

to examination under the first inventor to file provisions of the AIA. A terminal disclaimer must be 

signed in compliance with 37 CFR 1.321(b). 

The USPTO Internet website cont a ins termina I disclaimer forms which may be used. Please visit 

www.uspto.gov/patent/patents-forms. The filing date of the application in which the form is filed 

determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A 

web-based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal 

Disclaimer that meets all requirements is auto-processed and approved immediately upon submission. 

For more information about eTerminal Disclaimers, referto 

www.uspto.gov/patents/process/file/efs/guida nce/eTD-info-I.jsp. 

3. Claims 1-19 rejected on the ground of nonstatutory double patenting as being unpatenta ble 

over claims 1-19 of U.S. Patent No. 11,057,896. Although the claims at issue a re not identica I, they a re 

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

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

transitory computer-readable media having computer-executable instructions embodied thereon; and 

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

configured to execute the computer-executable instructions to: monitor at least one of a plurality of 

Control Resource Sets (CORESETs) configured for the UE within an active Bandwidth Part (BWP) of a 

serving cell in a time slot; and apply a first Quasi Co-Location (QCL) assumption of a first CORESET of a 

set of one or more of the monitored at least one of the plurality of CORESETs to receive a Downlink (DL) 
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Reference Signal (RS), wherein the first CORE SET is associated with a monitored search space configured 

with a lowest CORESET Identity (ID) among the set of one or more of the monitored at least one of the 

plurality of CORESETs (Claim 1). 

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

executable instructions to: obtain, from the first CORESET, Downlink Control Information (DCI) 

scheduling the DL RS, wherein a scheduling offset between an end of a last symbol of a Physical 

Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first symbol of a resource 

carrying the DL RS is less than a threshold (Claim 2). 

3. The UE of claim 1, wherein the first CORESET overlaps a non-monitored second CORESET of the 

plurality of CORESETs in a time domain, the non-monitored second CORESET associated with a non­

monitored search space configured to the UE (Claim 3). 

4. The UE of claim 3, wherein: the monitored search space is configured with a first search space ID, the 

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

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

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

deactivated Secondary Cell (SCell) (Claim 5). 

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

the monitored at least one of the plurality of CORESETs in the time domain (Claim 6). 
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7. The UE of claim 1, wherein the plurality of CORESETsand a resource carrying the DL RS are provided 

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

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

executable instructions to: obtain, from the first CORESET, DL Control Information (DCI) scheduling a 

Physical Downlink Shared Channel (POSCH); and apply a second QCL assumption of a second CORESETto 

receive the POSCH when a scheduling offset between an end of a last symbol of a Physical Downlink 

Control Channel (PDCCH) carrying the DCI and a beginning ofa first symbol of the POSCH is less than a 

threshold, wherein the second CORESEToverlaps the POSCH in a time domain (Claim 8). 

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

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

the UE (Claim 9). 

10. A user equipment (UE) for performing beam operations, the UE comprising: one or more non-

transitory computer-readable media having computer-executable instructions embodied thereon; and 

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

configured to execute the computer-executable instructions to: monitor at least one of a plurality of 

Control Resource Sets (CORESETs) configured for the UE within an active Bandwidth Pa rt (BWP) of a 

serving cell in a time slot; receive, from a Physical Downlink Control Channel (PDCCH), Downlink Control 

Information (DCI) scheduling a Physical Downlink Shared Channel (POSCH); and apply a Quasi Co-

Location (QCL) assumption for reception of the PDCCH to receive the POSCH, 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 

POSCH is less than a threshold (Claim 10). 
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11. A method performed by a user equipment (UE) for beam operations, the method comprising: 

monitoring at least one of a plurality of Control Resource Sets (CORESETs) configured for the UE within 

an active Bandwidth Part (BWP) of a serving cell in a time slot; and applying a first Quasi Co-Location 

(QCL) assumption of a first CORE SET of a set of one or more of the monitored at least one of the 

plurality of CORESETs to receive a Downlink (DL) Reference Signal (RS), wherein the first CORESET is 

associated with a monitored search space configured with a lowest CORESET Identity (ID) among the set 

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

12. The method of claim I 1, further comprising: obtaining Downlink Control Information (DCI) 

scheduling the DL RS from the first CORESET, wherein a scheduling offset between an end of a last 

symbol of a Physical Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first 

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

13. The method of claim 11, wherein the first CORESET overlaps a non-monitored second CORESET of the 

plurality of CORESETs in a time domain, the non-monitored second CORESET associated with a non­

monitored search space configured to the UE (Claim 13). 

14. The method of claim 13, wherein: the monitored search space is configured with a first search space 

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

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

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

and a deactivated Secondary Cell (SCell) (Claim 15). 
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17. The method of claim 11, wherein the plurality of CORESETs and a resource carrying the DL RS are 

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

18. The method of claim 11, further comprising: obtaining DLControl Information (DCI) scheduling a 

Physical Downlink Shared Channel (POSCH) from the first CORESET; and applying a second QCL 

assumption of a second CORESET to receive the POSCH when a scheduling offset between an end of a 

last symbol of a Physical Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first 

symbol of the POSCH is less than a threshold, wherein the second CORESET overlaps the PD SCH in time 

domain (Claim 18). 

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

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

the UE (Claim 19). 

Allowable Subject Matter 

2. Claims 1-19 contain allowable subject matter. 

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

to particularly disclose, fairly suggests, or render obvious the following limitations: 
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In claim 1, ... monitor at feast one of a plurality of Control Resource Sets (CORESETs) configured 

for the UE within an active Bandwidth Part (BWPj of a serving ce!! in a time slot; and apply a 

first Quasi Co-Location {QCLj assumption of a first CORESETof a set of one or more monitored 

CORESETs to receive an aperiodic Channel Status Information-Reference Signal {CS!-RSj: wherein 

the first CO RESET is associated with a monitored search space configured with a lowest 

CORESET Identity (ID) a mom the set of one or more monitored CORESETs ... in combination with 

other limitations recited as specified in Claim 1. 

The first closest prior a rt of record is ZTE (ZTE Simultaneous transmission and reception of 

different channels and reference signals; Rl-18058303GPPTSG 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 a plurality of Control Resource Sets (CORESETs) configuredfor the UE 

within an active Bandwidth Part (BWP) of a serving ceffin 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 Siqno! (CS!-RS): wherein the first CORESET is associated with a 

monitored search space configured with a lowest CORESET!dentity{!D) amon~ the set of one or more 

monitored CORESETs. 

The second closest prior art of record is ZTE 2 (ZTE Maintenance for beam management; RI-

1808196 3GPP TSG RAN WGI Meeting#94,24Aug.2018(24.08.2018), sections2-4), as disclosed in the 

IDS. ZTE 2 teaches a method for triggeringaperiodicCSI-RS in a DCI field. ZTE 2 does not teach monitor 

at ieast one of a plurality of Control Resource Sets {CORESETs) configured for the UE within an active 
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Channel Status Information-Reference Signal (CS!-RS): VI/herein the first CORE SET is associated with a 

monitored search space configured with a lowest CORESET!dentity{!D) amom the set of one or more 

monitored COR ESE Ts. 

The third closest prior art of record is Zhang et a I (Pub No: 2019/0174466). Zhang teaches a 

method for triggering aperiodicCSI-RS in a DCI field. Zhang does not teach monitor at least one of a 

plurality of Control Resource Sets (CORESET,) configured.for the UE i,vithin an active Bandwidth Part 

(BWP) of a serving cell in a time sfot; and apply a first Quasi Co-Location {QCL) assumption of a first 

CORESET of a set of one or more monitored CORESETs to receive on aperiodic Channel Status 

l nformation-Rejerence Signal (CSI-RS}.0 wherein the first CORESET is associated with a monitored search 

space configured 

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

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

Conclusion 

1. The prior a rt made of record and not relied upon is considered pertinent to applicant's 

disclosure. 

a. Liou etal (Pub No: 2019/0349964) [0322][0349]. 

b. Guo et al (Pub No: 2019/0190582) [0249] 
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2. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to AFSHAWN M TOWFIGHI whose telephone number is (571)270-7296. The examiner 

can normally be reached M-F 8:00 AM -5:00 PM. 

Examiner interviews a re 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 (Al R) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone a re unsuccessful, the examiner's supervisor, la n 

N Moore can be reached on 571-272-3085. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of published or unpublished applications may be obtained from 

Patent Center. Unpublished application information in Patent Center is available to registered users. To 

file and manage patent submissions in Patent Center, visit: https://patentcenter. uspto.gov. Visit 

https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and 

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional 

questions, contactthe Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 

assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or 

571-272-1000. 

/AFSHAWN M TOWFIGHI/ 
Primary Examiner, Art Unit 2469 
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-~MJ2tffi.=:®ffil)~;t151¥Jffi=~ffi4-,Jt$,MJ2tffi-~ffi4-$fflw.!:§M~ffi­

~{t4-1¥JPRACHm~fofr*ltAl¥JtJJ15El¥JCSI-RSm~f□ /:ex;ss block; Jt$, pfrJ2ttJJ15E1¥JCSI-RS 

!&f~;flJ/:ex;SS block7'.71'AB We-'i.:ex;~tlJ15Exl¥JCSI -Rsm~~it;f□/:ex;SS block~it$m1l 

1¥J, fofrJ2ttJJ15El¥JCSI -RS!&f~J;f□/:ex;SS block.!:§ fofrJ2tffi-~{ff 4-?fr6 ffl1¥JPRACHm~*Itko 

14. t~1kltXiLl~*1:ex;11,rfrJ2tl¥J:1Jft, Jtt#1iEtE-F, 
fofrJ2tffi-~{8 4-?fr 5 ffl 1¥J PRACH!&±~, 7'J fofrJ2tffi-~{ff 4-?fr 5 ffl 1¥J PRACH*Itk 1¥J SS 

block1¥Jx,t @1¥J*JJ~atiA1¥JPRACHm~; 
fofrJ2tffi-~{t4-fofr5 ffl 1¥JPRAcHm~, 7'J?fr~ffi-~{t4-fofr5 ffll¥JPRACH*~l¥JCSI -RS 

!¥Jim )Eif§lqj {ai11*1iE~{t:j:1¥JSS b lockx1@1¥J *JJ~a-A1¥JPRACHm~ o 
15. t~1kitxi1J~*13,rfrJ2tl¥J:1Jft, Jt*HiEtE-F, 
MJ2tffi=~ffi4-$§ffiffi-~*~OO,Jt$,MJ2tffi-~~~00$1¥J~*~~ffi7'.7ffi 

-t~ 5E {lat, fofrJ2tPRACHm~~1.t$ 1:§ fofrJ2ttt t#{ftx1@1¥JPRACHm~1Jtm1l: 

MJ2tffi-~ffi4-$§ffiffi=~*~OO,Jt$,MJ2tffi.=~*~00$1¥J~*~~ffi7'.7ffi 
.=}~5E{1f.St, fofrJ2tCSI -Rsm~~it;f□/:ex;SS block~i_t$ .!:§fo)TJ2ttt*{ft5(1@1¥JCSI-RSm~ 

;flJ/:ex;SS block1Jtm1lo 
16. t~tkltXiU~*l?fr~l¥J:1Jft, Jtt~1iEtE-F ,fofrJ2t:1JYftkf§ffi: 
.4'.)(?frJ2tffi=:® {81) ,~ We-'i.1¥1 *JJ1JJJjz:v:ltt.m., ~ $, fofrJ2t*JJ1~zv:ltt.m.fflTt~~{:V:rif§ IA] 

a~·~~ JG r 1¥JPRACHzfsJ l¥J *JJ1J11:,Jlfs] ~!% 0 

17. t~tkltXiiJ~*2fofrJ2tl¥J:Jjft, Jt4~1iEtE.::P, tE:®:ttfofrJ2tPUCCHfofrJ2tffi-~{ff 4-fD:li!H1 

pfrJ2tPRACH;t JE?fr J2tffi-~ {ff 4-{1 ffl if§ IA] l¥J Well {ff,~, , Jt $ , fofrJ2t Well {ff,~,§ t15 IJ r :¥ y z 

MJ2tffi.=:®ffil)~~@m □ ~~at~: 

MJ2tffi=:®ffil)~~@m □ .!:§~MJ2tffi=:®ffil)~!KJEMJ2tffi-~ffi4-1¥Jat~z~ 

l¥J a~· rsJ 1ATii -'i. : 
:t~*iJ{tmm~~CORESETm~; 
ti~~ f s] 0 
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32. t!Hi tJZ.liJ ~ *29 J=iJTIBw 1Jrt, A~1iE ft -f", ftffrIBt~ IE #~{t %{ft-f"-1'-BJG$1'-1'\ft 

1E#~ffi%*ffl~Wffi&r,MIBffi1E#~ffi%~--t-BJG$1'-MIBffi1E#~ffi%*ffl~A 
~•*BJG#-~#~ffi%tt~J}J$W$~ffi%:BJG#,M~ffi1E#~ffi%~AA~$~ffi% 
~A~•*BJG#-~#~ffi%tt~J}J$W$~ffi%o 

33. tl'.HitJZ.liJ~*28J=iJTIBw1Jrt, A~1iEftr, &5}#~{t %tt41<:J}J$Wz:l;:l!m.:tmrll2J, 
r~d>L-1JA1iJ§IE: 

t!Hi tm IE 5l. w z:J; :l! m. tij§ IE ; 
mfflfflrtt•MIB&*#~ffi%tt~J}J$W#~J}J$.1E; 
ti ti ffl-f"it. JiJTIB& 7:1'-$ ~ {t % t~41<: J}J $ W $~ J}J $ 5¥0 J=iJTIBjt= irn {t 11 ,r~JEJI a'~ fl 

~~ {1I tij§ IE : 
A~ , Jfil tt $1'-ti i~& tl $1'-JiJTIB& 7:1'-$ ~ {t % tt41<: :r}J $ w 'ti & r , J=iJT IB& 7:1'-~~ {t 

%tt~J}J$wz:J;:l!~~mIB$-t-~m~m-~mmm~wffi-&*#~ffi%tt~J}J•~ 
MIB$-t-~m~•=~mmm~wffi=&*#~ffi%tt~J}J$L&,A~,mIBm-~m 
~ J=iJTIBffi=timt§~~ o 

34. tititJZ.liJ~*28J=iJTIBW1Jrt, A*HiEftr, :imtt!2J, r~d>L-1JA&ffiJ=iJTIB&*~ 
~{t%tt41<:J}J$: 

~-f"~~~~w#~ffi%,!2J,&*#~ffi%tt~J}J$W%A*™&ffi~MIB~~~~ 
w -~{§ % w -~{§ %tt41<:J}J $: 

~T~~~~w-~ffi%,!2J,&*#~ffi%tt~J}J$W%A~~&ffi~~~~w-~ 
{g % w -~{§ %tt41<:J}J $: 

i2J,&*#~ffi%tt~J}J$W%A&ffiffi-~~w#~ffi%w#~ffi%tt~J}J$,~tt 
&ffiffi=~~w#~ffi%W#~ffi%tt~J}J$; 

~-f"MIBffi=irnffi11AreJ1w~~-~ffi%ffl~,!2J,&*#~ffi%tt~J}J$W%A* 
™&ffi~~-~ffi%ffl~W#~ffi%tt~J}J$; 

~-f"M~ffi-irnffi11A&ffiw~~$~ffi%*ffl,i2J,&*$~ffi%tt~J}J$W%A* 
™&ffi~~MIB#~ffi%*fflw#~ffi%tt~J}J$o 

35. tititJZ.5f1J~*lJ=iJTIBW1Jft 'A*HiEftT 'ftl2), r~YL -~{tr' 12},&7:1'-$~{8% 

tt~J}J$W%A&ffi#~ffi%tt~J}J$: 
#~ffi%W#~ffi%~~~ffik$~ffi%~~: 
~~{t%w~ §I *-f"BJG~-f"fmkfl~~o 
36. ti ti tJZ.liJ ~ * 1 J=iJTIBW 1Jrt , A t~1iE ft r , ft• k ~ JiJTIB #~{t ~- t§ * w {t }~,L mT , 

JiJT~1JltJ:E'ELM: 
~~MIBffi=irnffi11~wreJ1wffl-f"&ffiMIB$~ffi%ffl*Wffi~Wffl~ffiA,A 

~ , J=iJTIBtR ~ffiA 'E1ti5 i2J, r ~d> L-: ffi-:tR ~ffiAloffi= tR ~t~A; 
A~,MIBffi-ffl~ffiA~ffiIBffi=ffl~ffiAL00W*~'ELMl2J,r~d>L-: 
MIBffi-ffl~-A~ffiIBffi=ffl~-A~~~wreJI~~~; 
ft?Jr~ffi-tR ~-Arm T ~~ k & ffi JiJTIB $ ~ {g % t§ * w {g ,~, w fl ~~ 11 ;j\ T tE )=i)T IB 

ffi = tR ~ tjA r ffl-y~~ IER ffiJ=iJTIB -~ 1t % t§ * w 1t ,~, w fl~~ 11; 
ftffiIBffi-ffl~ffiAr,~MIBffi=irnffi11A&ffiffi~ffi=:trnffi11A~MIBffi-irnffi 

'7 



0 

0 

HJ va d f}l;l ]f ?ttHl~Jm 
:HJ\fHd 
:HJJfld 

: ➔l$}w-mWtifef~¥=!T ¼}' 1-'25U!J,f}l;l f1g LI [§Jig+t ~Wtifef~Hf¥71-
ig f}l;l f!JJ 2-0¥ -~g f}l;l ➔ l$} w-mWt ifef ~ ¥ sr '.9' ~ ig +t f}l;l ~wig +t # ' t=/=i :it ' f1g LI [§J ig +t ~ 

: ➔*}w-mWtifef~¥=ir ¼}, 1-'29.llrf}l;l f15J LJ 
~¥"~*}w-mWtifef~IF.fl}~¥1.~¥ f}l;l➔l$}w-mWtifef3t, t1=i =t, f1g LI ~¥1.➔l$}w-m 

=~m-2-<v~1-~x~w~mM-•Wtw~ 
: filfg5J?f¥UlWtifef' f~ 2. 

➔l$}w-m f}l;l~¥'.9' ~l$}M-m4Mif:f 3t' ±#:mti:t' ¥{ft:f}l;JWtifefOv*~nt~H'fHli • GV 
0
HJ\flld-$~~~HJ\ftld f}l;l-$~.f.3i: gfgHJ\fHdWtifef' t=/=i :it 

: HJ\fHd~l$} 

Yif:f 1f{lnlif~ 'HJJ[ld~l$HW~¥fb Tlfij~ = ➔l$}w-mWtifef4pif,f ~l$}-2-<vsli .{_ YZ1 ~M 
: filf 

g➔ l$}w-m f}l;l~¥ '.9' ~*} M-m4Miff' .£-3t 3!b#-~:t' ¥{ft: f}l;JWtifef ov * ~ ntxt iH1r • n 
0 ~ ~ f}l;l 1 ± :W 4t ~±¥~)I ' t=/=i :it 

l ij' l$}f}l;l¥§4'.%r*}*~sr 1t:M}~t=1=i➔r~Jw-mWtifef: ➔ 

l$} f}l;l~;f 1-'29.llrf}l;l f1~ LI w-m f}l;l w ix~~--v )IWtifef sr~fF.l!~~--v )If}l;J t=1=i ~~~~¥§**~ 

3tW~mM-•Wtw~➔mw-•WtW't=l=i:t'➔mw-•f}l;l~¥w~mM-•~iff 
: filf@ ' .£-3t :ffiti:t ' W ~l$} M=-.f-lli W ' ¥{ft: 4pfi &)' l$} ~i-• Ov 

o-~~~#~~$f}l;l*¼~fi%rm¾##~f}l;l~¥m#~f}l;l1-~ffl 
¥m=mWtw~~~$f}l;l*¼~fi%rm*##~f}l;lt=1=i¥m#~f}l;l1-~m¥m-•Wtwsr 
'4t~'~±W~$f}l;l*¼~iff%rm*##~f}l;l~¥m#~f}l;l1-~m¥m=mWtw~~~ 
$f}l;l*¼~fi%rm*##~f}l;lt=1=i¥m#~f}l;l1-~m¥m-mWtw'1-'29.W*¼~fi%rm* 
#~N¥*f}l;l*¼~iff%rm*##~YZ1~#'1-¥W¥m=m~¥m¥m-•WtW3t 

'.f.3t3!H*:it' ¥{ft:f}l;JWtifef9£*~ntXtiHli • 6£ 
0

*¼~fi%rm¾#~N~*f}l;l*¼~fi%rm 
%##~ '(;i' 1-¥ffl¥ fl:1:-m#' *¼4Pif:f %rl$}%#giNfi][' 1-~~~l¥ fl:!:=mWtifef# 

:*¼~iff%rm*#~N~*f}l;l*¼~iff%rm 
%##~ YZ1 '1-¥ti¥ fl:!: =m#' * ¼4Pfi%r l$}¾#gi N fi ]I:' 1-¥ii~ flt--Wtifef 3t 

: * 4':r 4p iff %r ~J % 
#~N¥*f}l;l*¼~fi%rm*##~'(;i~#'1-~m¥m=m~¥m¥m-mWtW3t 

: -2-<v~l-'(;ifilfg5J?f¥{¾Wtifef' ::&3t3!t#i:t' ¥{ft:f}l;JWtifef9£*~fitXt&/Hlt. 8£ 
0

12 ;t;¥§4'.%r l$}%#f}l;l%r l$}%#Wtifef~!Elf.£-§flf7J:}:Mllillr 
f}l;l*¼~iff%rm*~f}l;l%rm*~Wtw'1-'29.Wf}l;l¥ffl¥m-mWtw~~•¥mWtw# 

'.f-#3!bti:t' ¥!-ft:f}l;JWtifef9£*~fitXt&/Hli 'LS 
0

B~~Nf}l;l~m~¥$%rm%#f}l;JX~W~mM-mWtW~W~mM=•WtW.£­
~~.£-~§~~~mf}l;l¥~%rm%~f}l;JW~mM=•WtW~'1-¥ffl¥m=mWtW3t 

:~mf}l;l¥~%rm%~f}l;l!t:Wf}l;JX~W~ 

};{[ 6/ L V 98Z:1II80I NJ 
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43 . it~ tlis tX liJ ~ 3K 4 2 ?Jr 3£ l¥J 7J ¥! , A~ {iE ft r , 19 ?Jr 3£ ffi - :im 1tf=n }2 Mc JI ?Jr 3£ 11§ }~, 'EL 

tfs: 
*EMJ£ffi-jffiffiTf~l¥J~h:>'9MJ£ffi-:imffi-=rr~remmJ£m~,A$,M3£ffi-jffi 

m~~1¥J~h'ELffi~r~&z-:MJ£ffi-:imm~~x~~**~1¥J~h,mJ£ffi-:imm 

-=rr iizx~~!::~**~1¥1 n~h, foJTJ£ffi-:im1*~ ,12x~$*~**~1¥JFJ~jJ, foJrJ£ffi-:im1* 
"::!;:!; r:1:fr't{1X//~~*h 

I"' 1,\,J:14/\_.~~~o 

44. -t*11§,~,ft:i!7:ff! ,@fflrffi-==:im11§Tf ,B 'A*HiEftT ,'ELtfs: 
IPJ ffi-:im 1* Tf ,12, 2t :i!#~ 11§-'% : 
*~MJ£ffi-:imffi-=rr~&ffll¥J~M3£#~ffi-'%ffl*1¥Jffi~:A$,AA3£ffi~'ELffi~r 

~&z -: #~1*-'%if§*~ 511¥11* ,~,, #~1*-'%ti4'.l[:r}J$1¥J1* ,~, o 

45. t!H;@tXliJ~3K44foJr3£1¥J7:ff!, A*HiEftr, 
?JT3£11§ ,~, $'EL:J:§1¥J ?JT3£#~11§-'% t§*~ 511¥1 ~ § lj\-y M~T ?Jr3£ffi=:im 11§Tf }279?JT 

3£ffi -:im 11§Tf ,12, Mc.i1.1¥J #~11§-'% if§*~ 511¥1 & ffi~ § o 

46. t~ffltXl!J~*44foJr3£1¥J7fft, At#1iEftr, ft1mJE~ r~&z -~1tJ:at, foJT:li1* ,~, 

$'E1tfs?Jr3£#~11§-'%if§*~ 51: 
M3£#~ffi-'%1¥J#~ffl-'%*~~$ffl~r-*1¥J#~ffl-'%*~~$1¥J&ffi,~rMff 

~rm-n~~; 
M3£#~ffl-'%1¥J#~ffi-'%*~~$ffl~rM3£#~ffi-'%Mft%ffl~l¥J-*#~ffi-'% 

*4'.l[:r}J$1¥J &1:t, 1J\rMff~rffi= n ~~; 
MJ£#~ffi-'%1¥J#~ffi-'%*~~$ffl~rffi~#~ffi-'%r1¥J#~ffi-'%*~~$1¥J& 

11, 1J\rMff~rffi = n~~; 
MJ£#~ffi-'%1¥J#~ffi-'%*~~$,ffl~rfflrttW&5t#~ffl-'%*~~$1¥J~~~ 

$1¥1&11, 1J\rwtff~rffill!l n~~; 
foJTJ£#~1*-'% i¥J #~1*-'%ti4'.l[:r}J *, *™*~rffi 1i n ~~ o 

47. -t*11§,~,ft:i!~Jl,@fflrffi-:im11§~,8 ,A~1iEftr ,'E1t%: 
1: pjtffi~ ' ffl T ft~* t§ * #~~~ $1¥] K 'l'JG ]\ iIHi ~ ?JT3£K '7' JG]\ xt@l¥J ffi-~ n 

~~ l¥J tl ~ r, 1:P>tffi-~1* 4-: 
2t:i!m~, fflrlPJ m=:im1*~ ,12,ft:l!foJrJ£ffi-~1*4-: A$, foJrJ£ffi-~1*4-$ mw~ 

~ #~11§-'% if§*!¥] 11§ ,~,: 
A$ ,K:>'9*™*~r11¥J~~o 
48. -t*1* ,~,ft:i!~JI ,@fflfffi-:im11§Tf ,B, Al#1iEftr ,'ELtfli: 
*4'.lCffi~, fflr*4'.lCffi-=::im11§~,12,2t:l!l¥J#~11§-'%: 
1JJ§~ffi~, fflr-fii§~~foJT3£#~11§-'%if§*B''111§ ,~,, A$ ,?JT3£1g ,~,'ELtfli~ r~&z - : 

#~11§-'%if§*~ 511¥111§ ,~,, ~~1*-'%*4'.l[:C}J$1¥J11§ '~': 
J:Jriffi~, fflr~~H1§~1¥J foJT3£11§ ,~,& ffi~foJr3£ffi-=::im11§Tf ,12, o 

49. -t*1* '~'*4'.lC~JI ,@fflrffi-==:im11§Tf ,B, Al#1iEftT, 'ELtfs: 
}~4'.lCffi~, ffl r*4'.lCffi-:im 11§~ ,12, ft:l!l¥J ffi-~ 1* 4-, A$ , foJT3£ffi-~1* 4-19 rJT3£ffi 

-jffi 11§ Tf ,B ft~* ;;t§ * #~~~ $1¥] K '1' JG]\ ~tt ~ ?JT3£K '7' JG]\ xt @!¥] ffi-~ fl~~ l¥J tl 

~r1:P>ti¥Jffl4-:MJ£ffi-~ffi4-$ffiw~~#~ffi-'%ffl*i¥Jm~; 

(\ 
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Jtr=p ,K73:Armt~~r1ITT~~5Co 
50. -frpfi§ ,\~tDt:i!~ir., mm-t-~=iiiHtr11 ,12, Jt41HiEU:r, 'EL:r§ = 

1st:l!m:I}(, fflr~ ~-iffi1ti!f ,12,Dt:i!~~1t-'%: 

9/9 :DJ: 

~41tm:13(, ffl r~41tPJrJ£~-iffi1ti!f ,12 & ffiITT !:§ Pfr5£~~1t-'% ;t§*ITT 1t ,~,: Jt r=p, Pfr5£ 
1t ,~, 'ELt§ ~ r ~d> z.-: ~~1t-'% 1§*~ 5 I ITT 1t ,~,, ~~1t-'%~4:f,t:c}J $ ITT 1t ,~, o 

51. -frrtH~Jr ~, Jt~fil:U:r, Pfr5£4¥1it1r ~'ELt§f¥1itITTliff, Jtr=p, PJr5£l1£FfiEffat 

iAff*XiLlJ!*l ~46 r=p 1f-:r:ITTPfr5£ITT1fft o 
52. -frp~fJ.~, Jt~1iEU:r, Pfr5£~HJ.~ fflrfilfffilff, Jtr=p, Pfr5£filFfiEffat:JJ~ff*X 

liJ J! * 1 ~ 46 r=p 1f-:rm Pfr5£ ITT Jf 1ii. o 

1 () 
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f~,\~t&~, !i411:1.J5!&~][, 1"¥1itil-~, ~IIH 

t~*tw~ 
[ooo 1J :;;t,:,'& Hf:l iii; &il!.Hi§~])lJi!::IL R14:mis, li/7 & ·;f~{t1 .~,:ft~, fli;lJ:\z:77ttdblii/., #1itift Jm, 
5ZJ::JJ[ii 0 

~:~Ht* 
[0002] Ml\5:Ewmi¥J iWitMJV: (~P ~:)f~i1:!0ffi{~) , n½)'J**f$MilH{8 :&~!fl .i:ltJJlwJ, 4i'HllJ~, 
1:EtMWl!t.fWffPt'2!:E!!l~:k:i:*Aat, ,i*~l¥J1JC.~1tff}~*~ff P& i;J iJ, :ff1~$tirllii:IU~, fJu 
tm IEEL3GPPil'fl3HanUf t-§So'Jtir!HtI 11 'fy1J:lm 'i±3GPFtii'1:HJl' i',',';t])l%bf!!{g:';3cf//f:$;'~ A 
wmi¥Jli7.~1)C,~~'lJ-0fiX7']5G New Radio Access Technology (New RAT) lfl'ilt~~Ll~.~o 
[0003 l P.t mi , l'i,HIJ!®::ifil fg ·tg 00 r[{ij ~t!R4Ht ~ lfl tJb ~ , JHt: mi a , 1'1}?11½ J'l!r R4HHlil ~A, 22'. 
14: c:1t~~1A 1i) P&lJ5C~:k, r!Htl:!;afrTI~&m~, mfxi3!®1'Jbi1i¼, •tm&tJllH~ J%tki:iJl2JllJffliUJJl 
w~K~ffi~~f~~~~~~~.mtt¥*~~~~~*•%77~*~~•*~m~~ 
mmf1§-'%1t$i!trtvl'ft, * rm 12J ~irl1JiH5H4't~ Z'ttPrJtrrilHfgt'-t~ni, 
[00041 -l'E::k~t:l(ffl C ili5fJJ(J'], ffi~fi~, ~no vii ~*ttl1E cf:1 , • tiJi®: tti5l1ffiltt~ vii tJJ;-~tlJi, fli; 
lJ'.11:ftlm*lJ:\z: {mii;ij:f:j}l,fr{~m:{Mt ,1'f:J2i, ~itJll®:t&lJ~O#Hm ~[PJ v1IMJx:i5ftiitlR tl{alai;it~{g -~', 
~+~m~tt~~m~~~~Tiffi\~~~-~~.~~~12Jffl+¥M~ffl~•m•~~¥ffl 
lJ51:Jit *™~~+xmxst , :r!i::fr~1* A{] imit~t $, 
[0005] ,tg5'(jjz~rj7 ~ ~*~ilH1UU;E cp, {l§ili!w:i\::ra 'ti·cf:11±J; &JU~~-{~ JiyM§lj'~J)J)¥ta -ti· 
(RSRP) 'ffl'f :!d~M'f ~~{1:f-9-ITT~~TQ~}RIY'.J ifu~iWJE O {8.~' ffi:X;:J:jz:;;fccp '~-t-~~,uu 
ffl~Tiffi\00~~~~~~~~~,fi~W~&ffll'f{Jffffl~~*' 
[0006J ttxtt§*:J:jz:icrt1 l'f{J _tJ!:J:jz#r'riJ ~, El fiJ rM*mt±FFHiw fil!f.1R77~, 

£~Jlp;iW 
[ooo?J *iitllJJ ~JnE{JtlfJH# 7-,f111{g,@,Jtib:,M§q:lz::1J1t:R~.i'. ,;(Httffl' mi ,!<l:JW.ti, l2J gj> 

fAiftk::iiP1iiJ LJa~~1g%tLixEl''.l1l'f ,fil,B''.l r'nJRfil, 
[ooosJ tltWi;;Jl:£1Y:J IY'1-·-t-3t.iifil1lftl, :!'Mitt: 7-f1!1{~ ,@,½2~:JJrt:, J1Y.ffl 'f~-fdH21 'r'i;#:, ~ 
:r§: 1:E~:J'lH§:::X.:~2!1liJi~i, cp R{JK-t-JL;~Mitt55K-i'-jf;:¥'.x~·@.(r'J ~-~n ~R ITT'lw&. 1", ~)J-:\ZJ,{4 

-;;~{13~: fPJffi=jilWi '1~·,8ttlt~-~{1l~:Jtcf:1,~-~fi'i~cf:1J1sw~ 551{;::;-{13 ~-t§*(r,J 
fl'1 ,1~,: Jtcp, K7J:k'f f)JZ~~ r-1 m 1i¥:~ o 

[ooo9J 1~1ffi *1t IJ,EJ E8 --t-~fifil WV, 1~1ft I -;f-1!1{1§ ,\¥!,Jti5/Jrt, Elffl 'f ~-MH1:iTi ,i#:, fl 
:r§: *t1:1z:~.::::ifilf~11 /\:&J;5~$~fa-'%: vffl;.E-"5$~1.'i-'% tLI*(fJ 11§ ,\\'l,, ~cf:1 , fg ,fil,,gm ~ r 
~& 2.- :@'~{*% J§*$ iJI ~f~-~,, ~1it114 ~*1[:\z:J;iJ$IYJ{a,fil,; ~'~HiftlJE~{~Lfil,&tJ~m= 
MWri'i;#:, 
[0010] ;j'JHkf ;;jl:£ Hf:l 1¥.J- ·-t-~JnE19U' 1}Hll 7-;f11{8,\Mltl:tl77tt' Elffl'f ~=mfs 'i'i /2, ''EL 
t,I; :ttlJ5cm ·J.m.1*11 ,,;.,Jti51¥.J~-~1t4- ,;t:t;cf:1, ~-~f144-J9m- ·:iffi11=J11,i#:a~:mt§*0 
4&~1t cf:1 i¥.JK-i'-jf;:$:k/itt-"3K-'tjc:Jfx1 EZD0 Jr,- -~n ~1'!1fl'ti1r1.'it r ~n½lfl{~➔: ~-~{§~~,, 

11 



CN 108111286 A 2/34 ]I-[ 

mw1f !5#~1t%;t§*ITT1t }~,; ;l'tr:p ,K71j;:-=f§JZ#~flITT!f~o 
[0011J 11ztmJ-1s:'fe:..~ w-1--~ME'!Ju, 111~ T-1*1* ,1~,'fe:..i!JJ~, @ffl-=tffi=:im1t'Tf ,8, i!1 
115 : rPJ ffi -:lm 1t Ti ,8 'fe:..i! #~ft% : ~41<: ffi -:lm 1t 11 ,8 & ffi ITT 1:5 #~ft% ;t§ * ITT ft,@, ; ;tt 
r:r , 1t ,@, i!L1151J r ~&z - = #~1t % ;t§*~ 5 I w 1t ,@,, #~1i %~41tJ)J * w 1t ,@, o 
[0012J 11ItiJ-1s:'fe:.. ~ w-1--~ME'!Ju, 111~ T-t*1t ,@,'fe:..i!~I, @m -=tffi-:lm 1t'Tf ,8, i!1 
115: 
[0013J ±.J5Xtl~, fflf tEiBUR;t§*#~~if r:p ITTK1'-JG~il1Bil:5K1--5G~x1@ITTffi-~ i'l 
~~ ITT 'tlfJG r , 1:J5Xffi - ~1t4; 'fe:..i!ffi~, ffl -=f rPJ ffi =.:im 1t11,8'fe:..i!ffi -~ft 4; ;tt r:/=1 , ffi -
~1t4r:rmw1f !5#~1t%t§*ITT1t,@,; ;l'tr:p ,K71j;:f9Jt#~-=f1ITT!f~o 
[0014J 11IfflJ-1s:'fe:.. ~ w-1--'.:tME'!Ju, tI1~ T-t*1t ,@,'fe:..i!~I ,@ffl-=tffi-:lm 1t'Tf ,8, i!1 
115 : ~ 41t 1l ~ , ffl-=f ~ 41t ffi =. :lm ft Ti ,8 'fe:..i! ITT #~ft ~ ; :PJf! IE ffi ~ , ffl-=f :PJf! IE 1:5 # ~ 1* % ;t§ 
*w1t ,@,, ;tt r:r ,1t,@,i!11151J r~J>z-= #~1t%t§*~ 51 w1t,@,, #~1t%~41t:rJJ$w 
ft,@, ; J:JIUl ~ , ffl f ~t :PJf! IE ITT ft,@, & ffi~ffi =.:im 1t11 ,8 o 
[0015J 11ItiJ-1s:'fe:.. ~ w-1--'.:tME'!Ju, 111~ T-1*1t ,@,~41t~I, @m rffi=.:im1t'Tf ,8, i!1 
115: ~41<:1l~, ffl-=f~41tffi-:lffl.1t'Tf ,8'fe:..i!wffi-~1t4, ;ttr:r, ffi-~1t471ffi-:im1t'Tf 
,8 tE ~ 5R ;t§ * #~~if r:p ITT K 1--JG~ ililtt !5K 1--JG~ x1 $. ITT ffi - ~fl~~ ITT 'tl fJG r ±.PX ITT ft 
4; ffi -~ft 4 r:/=1 mw 1f 1:5 #~ft% ;t§ *ITT ft,@,; ;l't r:p 'K71 AT wt#~-=f 1 ITT !f ~ 0 

[0016] itl!ti7-ls:'fe:.. ~ w-1--~ME'!Ju' tl1~ T-1*1t ,@,'jj:__j!~ji ,@ffl -=tffi=:im 1t'Tf ,8 ''E!1 
115: 'jj:__j!;j;j~, ffl-=f [Pj ffi-:lffl.1t'Tf ,8'fe:..i!#~1t%; ~45tffi~, ffl-=f~45effi-:lffl.1t'Tf ,8& ffi 
ITT!5#~1t%;t§*ITT1t,@,: jtr:p, 1t,@,i!1ffllj r~J>z-: #~1t%;t§*~5I W1§,@,, #~ 
ft% ~41<: :r)J $ ITT ft,@, o 
[0017J 1!zti7-ls:'fe:.. ~ ITT x. -1--~ME'!Ju, iftl1~ T -t*f¥1i11'" ~, JiJrJ£f¥1~itft ~i!11151¥fii'tITT 
fir¥, ;ttr:p, JiJr3£f¥!¥iEffa~·tAff __l-_3£ff-:r]J'.lJiJr3£ITTJJit o 
[001sJ 11IfflJ-1s:'fe:.. ~ ITT x. -1--'.:tME'!Ju, iftl1~ T-t*~rl~, JiJr3£~fl~ ffl-=fiE ff fir¥, ;tt 
r:/=1,ffi3£~!¥iEff~tAff__l-_J£1f-~MJ£wJJ~o 
[0019] :imtt7-Js:'fe:..~, E13 f tEtE~5R;t§*#~~if r:p ITTK1--JG~ililttl:5 JiJr3£K1--JG~x1 @ITT 
m-~ fl r)~ w ti {JG r 1:J5Xmw 1f !5#~1t % ;t§ *w 1t ,@, w m-~1t 4, ~t m -~1t 4 'fe:..i! 
~ffi=.:imfflTf~,wZ#tE~~~ffi=.:imffiTf~'fe:..i!ITT#~ffi%zffl~l:5#~ffi%ffl*wffi 
~'fe:..i!~ffi=.:imffiTf~.~:lmtt~M__l-_ffl§JZffi=.:imffiTf~ffi~ITTJJ~~~T#~ffi%ffl* 
ITT1t ,@,ITT __l-_}fi, 125JJlt, PT!Jffflfifi::!t□ 1PJ __l-_1fi#~1t%;t§*ITT1t ,@,ITT i'iiJ ~o 

~HOO l~~JIJ:J 
[0020J Jlt~JiJriJ?. ~ ITT ~100 ffl*tl1~x~•7-Js:'fe:.. ~ ITT nt:-±113:lfff~, rtJ J5X7-ls: $ it w-:g:J35J'-, 7-Js:'fe:.. 
~ w~;fJ:tl:~ME '!Juffi.;l't iJ?. ~ ffl-=ffff~ff7-Js:'fe:.. ~, :#7GrtJJ5Xx17-Js:'fe:.. ~ ITT 7G 3 ~~IE otf ~100 r:r : 
[0021J oo 1:I!J-1s:'fe:..~'.:tME1Juw-t*1t ,@,'fe:..i!JJ1tw~Mtt~w~11tt:tartJmoo; 
[0022J 002:I!1!zti7-ls:'fe:..~ '.:tME'!JHI1~w1t ,@,'fe:..i!JJi1ITTifiU¥00-; 
[ 0023 J 00 3:l!11! ti 7-Js: 'fe:.. ~ '.:t ME 17Uti1~ ITT ft ,@,'fe:..i! JJit ITT ifiUi 00 =.: 
[0024J 004:l!1!zti7-ls:'fe:..~ '.:tME'!JHI1~w1t ,@,~41tJJf1ITTifiU¥~;fJ:OO-; 
[ 0025J 00 s R: 11! ti 7-Js: 'fe:.. ~ '.:t ME '!JHI 1~ ITT ft,@, 'fe:.. i! JJit ITT iJiUi~ ;fJ: 00 =. ; 
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coo26J 00 6¾t1Hli!L:zlt R ~~ME 1JHi1Jl;l¥J 1t½ }@,RJ!9&ii'.1¥J fj/=f ;j1gf1!00-; 

[ 0027J 00 7 ¾t!Hlitzlt R ~ ~ ME 1JH)\1dJl; 1¥11t½ ,~,RJ!9&ii'.1¥J fs ;j1g *i 00 = ; 
[ 002s J 00 s ¾tlHlis * R ~ ~ ME 1JH')\1dJl; 1¥11t½ ,~, *41zJAir.1¥J fa ;j1g ti! 00 - : 

[ 0029 J 00 9¾ t!Hlis * R ~ ~ ME 1JHI 1ft 1¥11t½ ,~, *41z}Air.1¥J fa ;j1g ti! 00 = : 
[ 0030 J 00 10 £ t!Hlis * R ~ 1ft~~ ME 1Ju Ui1Jl; ITT~ rfMlR ~ 141¥11t½ m ~ _;_ & ffi 1¥1 iJiU!i~:@: 

00; 
[0031] 001 l¾t!Hlis*R ~ 1jt~~ME1JU31i1Jl;l¥J ~~1t½ ~ ~PRACH~~*~1Yt!l¥J~~oo; 

coo32J 0012¾t!Hlis*R~1ft~~ME1Jus111Jl;i¥Jfr~twj'R'j$ & ffi:1Jt!l¥J~~OO-; 

[ 0033J 00 13¾tlHlis * R ~ 1ft~~ ME 1Ju 5tl1Jl;l¥J fr 1BU!tl'R 'j$ & ffi:1Jt! l¥J ff\:@: 00 = o 

~ 14'~~ffiE~ 
c 0034 J r x r:r ~t ~ ~ !lf1 oo *ta~~ ME 1Ju * tMra iJ?. ~ *,DZ~ o rm Jf iJ?. ~ 1¥1 £ , a ::f {9=1 ~ 1¥J 

M&r,::zls:$mr:r1¥J~ME~R~ME~r:rl¥J~filriJ~fflJiffl~o 
[ 0035] rm J!: iJ?. ~ 1¥] £ , ::zjs: R ~ !¥]-ill,~ ~ ;frLtX %Ll Jf * ~ R J:. j£ !lf1 00 r:p 1¥J :;i\'. i! "ffi-" , "ffi 

=" ~£ m r ix JJIJ ~1~1¥1 x-t~, rm::f ~, m-rtiJ£t# JE 1¥1 J1IJJ!Ff wt%Fo 1JZFf o 
[0036J ~MEiJUl 
[0037] :;$: $ m~ME1Ju l?frti1Jl;ITT:7J¥i~ME 1JuriJ ~fr;f$29]ttftjffl, it.tJlitftJfflwt:tf ~1~1¥] iE 

• 9&ii'. r:r 1A ff o ~ lE ff fr;f$ Z9) it ftw J:.79 iJu , oo 1 ¾*,DZ~ ~ ME 1Ju 1¥1-**ff@,~, RJ! 1Yf! s<J ;f$ 29] 

ttftwl¥1 ~114~;j1gfi!OO o Po oo lfoJrff\, %$29Jttftw 1 om~ 'EL1i---twt$--t <OO r:r {£~ tB---t) ~11 

~i102 (~:El~102PT ~ 'ELtrS{B :;f~& r~Y~:El~MCUwtriJ~f¥.3!$1~14FPGA~l¥]~:El9&ir.) , 

ffl r ff {it~ 1lis 1¥J ff {it~ 104, ~ R ffl r:® 1t½ :r)J ff~ l¥J 1:fz $tu9&ii'.106 o :;$: ~91~ tf :® tt:;i\'. A ff-1 PT~ 

r£t~, oo l?Jrff\ 1¥1 fa;j1g{X79~:@:, A#::f x-t J:.J£it-=f 9&ii.1¥J~;j1gm:P>Z~&JE o 1JuPo, %$iJJitft]ffl 1 o 

if PT 'ELtrSb~ 001 r:p ?frff\£$9)Z~ ]!J>l¥Jtft 14, 9)Z::lf Jl~ ~00 l?Jr~::f ~ 1¥J§cii'.o 

[0038] ff{it~ 104 pJ m Tff{itliliffl!!X {41¥J!!X14f¥.Ff ~ RtJ~' PO:;$:,DZ ~ ~ME1Ju r:p l¥J 1t ,~, 

R J! 1Y ¥! x-t Jili l¥J f¥.Ff 1~ ~Im tk: , ~:El~ 102:®ttiE ff ff {i,ti fr ff {it~ 104 pg l¥J !IX 14 fi Ff ~ R 

tltk:' },). ffif:J'Aff 11-;frp:r)Jf;f~Jiliffl ~R~1lis6lHl' en ~J,ffiJ:.j£1¥J:1J¥! 0 ff{it~ 104 pJ '21:Js~J!OO 

tJl ff {iti ~ ' if pJ 'EL m ~I::~ ~'tiff {i,ti ~ ' Po---t wt :tr$ -1' i~ 'ti ff {it #&if. ' IAJ ff , WG :tr Ailli ~I::~ 

~ -ti 1rr1 ~ ff fit~ o fr-®~ iJu r:r , ff fit~ 104 m J!-ti; ,gm t§ x1r6le:1:1~102J&t¥. 1&.i'.1¥1 ff 
{it~ , :i3:@ J&fi ff {iti ~ PT ~ :® tt IMJ tit Ji*~{$ Z9J it~ 1 o o J:. J£ IMJ tit 1¥1 ~ 1Ju 'EL 1i 1s 7G ~~ r Ji 

~ IMJ , 1I?: ~ pg $ IMJ , mi~ IMJ , ;f$ Z9J :® {t½ IMJ RA tft ~ o 
coo39J 1t$tus1&ii'.106ffl rt~ El3---t 1MJ tit*4'.5(9)Z:tf RJ!~ffl o J:.J£1¥J 1MJ titJ'l1i~1Jum 'EL1i 

;f$ 29] tt ftw 101¥J :® 1t 1Jl; lili ~ 111f¾ 1¥1 x r& 1MJ tit o fr---t ~ 1Ju r:r , 11z $tu 9& .ii'. 106 ,g 1i---t 1MJ tit~ We 

~ (Network Interface Controller,NIC) ,AriJ:®tt~M~A{m~titi&~;t§J!},).ffifpJ ~Ji 

~!MJJ!ff:®irli o fr---t~'fJU r:p, 1:fz$tu9&.i'.106PT ~79~-j-*91 (Radio Frequency, RF) mtk:, A ffl 

r:®ttxf&:1JS:-t~Ji~~*ff:®irlio 
[0040] fr:;$:~ME1Ju r:p ti1Jl; T -;frpiEffr J:.j£;f$i}Jftftw l¥J {g ,~,RJ!1Y¥!, 00 2¾t!H,@:;$:,DZ 

~~ME 1JH11f¾ 1¥1 {t½ ,~,RJ! 1Y¥i 1¥1 iJiUi oo-, Po 00 2pfr~ , it iJiU!i'EL :JsPo r ffe #I: 

[0041] ffe#IS202, fr~JRT§:;k~~~~r:p 1¥JK-1'5t~Mitt~K,tjc~x1 Jilil¥Jffi-~i'l ~& l¥J 

tl&r ,1:P>Zffi-~{t½~: 
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[0042] z:H\%S201, 1t1ffl-=:im{1'f'P,8iz:isffl -~{ci4; jl:t:p ,ffl-5R{1§49'1mw1=f Ej~~f§ 

~;tg*L!1{a ,@,: Jctrp, Kf,J:;k'f QIZ:fi·~'f 1 EfJ~lL 
[0043] J.ffii:1..t;i£zv¥1, 1±1 f 1£{±:iBz*t§*·~~ii-rti (BK1-5L~Mlii~K1-JT;~x1 mZEflffl 
-5Rn~Eflffi&f~~Mffi~55-~1R~ffl*Eflffi~Eflffl-5Rffl4,fflffl-5Rffl4R~~ 
*-=mi1~1-T ,si:, tIPJJ!itt.:tz;JJJ-JR:h:r-t~r.m 1 •~1s~ffl*Efl1s ,1@,Efl ua, lzsl J1:t, i:iJ lj,~!tI{:k:tm 
{aJ.r.W .• ~{8~T§:k8~{s,@, □1MJl!21, 

[0044] r/ff Jf iJl~ [f~ n::, ..t;i£zv~~S201 nJ lj,;rzJ})il,j,J; IBfrJ.:tj, r ~YZ ·{gil![A] ffl.::_:ji {i"i-i:T 

f.\izE~- -~{cl 4: 1?!J.f_lfLt f.f t~llrH*mPUCCH, ¥l.):E_l!!.ll.ifl;fJIAiA {tiliPRACH; ~ 4-1, PRACH{i]Jj§: 
£r~$ ITTPRACHE!\Z~~$ PRACH" 
[oo45J flfi~ilillfl R''1:IY::, 55•~1§~*§*ITT1a ,@,121.mlj,-F 4&z-: ~~fi'/~~ 11 d%ii1!ift 
~{1§,§,; -~{§~~y~r,}]$, 

coo46J 1m ~it sJJ 01 ;J2, .m-5Rf~ 49'1 H :t1t11Hw 5j ~~{1':f ry ffl *(fl 1~ ,@,wZi1r%-5Rf icf 4 ?fr 
~m0101~~~m~ftffi~Ej•~ffl~ffl*(f]~A, 
[0047] -tE;;;fs:a~ITT- ·1-~hllifYur::p ,-tE..t:i£#~lS204.tJ1J ,..t:i£1fY!ff PJtj,,gJ,;J:i§:~4~3f5= 
Jif2f-i:T ,s(J'.lffl ·Jfilfa-i:T ,s(j!!jc\'.!81 l2), r!td>z -t'llllH~L@,: ffl-JHilf 41x~n ll~, ;t,t rt,, -tE:?r; 
--:'R {ci 4 Ef1 RJ5{J~~il1i:U ffl-=-R {a ,0-;ix!/& n II~ Ef1 'ti!HX r· , {~ lliz)t ffl -=-Rfa--0-: jR lt B1 ffij 
n ~&';Jet it, , ft itB1 #-l Ji;/¥) ii· B-J®,si: "J a3!%-5R{i'i 48"1 fl1y,i1Jzi'nJ ITT B1 f;;;i]i:1 J: itast i'nJ n 
~IR Ef1 trr & f, ,~ ll:J,i:J!ffl-5Rfa 4, Jffitt:xJ· 1:zrtJ..t:tRS'n7:r-till1r n ~IR cr~re~, t1P x1 tc:z;JJ..t Ht 
ITT1J 5:-tJtHf j!!jGff~IR l!r!J, ~~~JIUt ..t:f'RD1'17:Z$, 
[004sJ -tE:4:btllJ:l t¥J ·1-~tifilf71J qJ, ..t:i£1f¥tlf1:1Jtj, 'E'JJ?i Ll f 4'.'.l>z - : tEffl-=-Rf~4Ef1 
.tt~lX'l&Mlttffl-·~fa 4lx !/& n ~IVtD/sx-tE l:l·Bt-!f!. JGB1 ti·BJB1 *M1tl~ iH~· rriJ n ~IR Efl'tl1i°1.£ 
T, [A] M'1Ji.ttJ!:r1et5E1~L@,: 1't.ttJE:rzs:t1Jm-=-R-f1§47x~n P!Ril'~ffl-=-Rfa4zFPITT% -rm5E 
~oo~*~~m=~ffi~~a~Eflffi-=-Rffi4t¥J~~mmB1mmr,[A]~Ma~m~ffi 
,\;:!,: ff: l:rB11¥5GB1il B1B1-\'.E:Mltt~ itBti'§J n ~IU:.J§R'Jffl.::::'.'fiJ:!5EU~·rfiJ JJg rl'l:im.ttJ!:r~5E{a ,@,, 

[0049] M~iR~ 61 n::, :rEiJE f~ ,E], E1?itJ. r ~yz-{)si ,§!,: ffl+tl'lffiiJlnR'tK!L'kM.XEfl fg ,~,: 
x&Jfrif li'i 'k 7:z Er1 ~!ll.tt 9k1tj= , 
l 0050J 1'ffi ~ iR ~ t¥J ~, ..t:i£ it B1 ,m ,¢,\ :1/9 Ll r z- : fkJWelJ'fiili'fr wt~ ~m :'k7:Z Ef1 B1 trJ: t'1. JW 
:ijlj fJJ! W,~~*~ ~Ef] B1 iUPfi 1£ ITT B1 rai ria' i¥J tiit:'JJtiiJ : )Bz}R~ 7:Z:fill: liJWm :W: :izs:~lj rm i&: n PR Ef1 
BJ tlJ ; -tj lBz * :K 7:Z ti ~1gt1J :l+Utf lJ rm ii n ~IR [f'] R1 t1J Jifr-tE Ef1 B1 f§J • Ef1 t;};ii:. R-J iu ; ffl -1x1x: ~ffi 
-=-Rm4a1~~:ffl-~iz~m-~ffi4t¥J~~m-tEoo~oo•oo~~ast~:re•m+ffea 
--~ffi4~..tfi~BB1~~:reWffl+ffeMffl-~ffi4Efl~fiMBITTB1~M-tEITT~~w 
R'Jtjii:.W1tilJ: m-~{g~ffeiJGEfl~~ft~-~ 71 ITT RJEU1tlJ: j;g-~{§4 iM;~[f]~~{a 5~ 
9//¥J.t£J!B,J,¾ljji)r{fS1B1i'EJWITT;!';ftii:.B1~1J: % ~1xueJtlPUCCHi,zJJ;ffl~-~filf 4B1BttilJ: ffl-lj( 
11 ffl PUCCHa~ffi-=-R11'i 4 Ef'] B1 tiiJPfr-tE 8''1 nstrfiJ 1tT /¥J tiic.81 y,ilj: ~-1x {i fflPRACII'i,;:*m-5R 
{g4(r] Btti!J: 514- ·lj( {-9'.'. J:§PRACHaJ!1P-~ffj◊Efl BJt,11JJifitEEEJ a,J j'aj 'Jil¥] 1iidB1· t,ilj, 
[00511 1m~w,~ /¥J ~, s1·rsJ WEflti iaa,u,JB1ifr lj, r z- = s1nurit, □1fHts1·~u, st rsJ i,cr~ lfl 
i's] a,J tlJ I B•H§J ti Ef1 taWB~· y,ilj 0 

[0052] rm~iJl.HJl (lg~, ..t;i£ffl ·:R(i"i/4>-Efl.ttElj.'.'!&1:L;J-?;·t,!, T ~y:2_ -difflPUCCIIMB;,£ 
J.Effi ·9~{i"/4i'r~lj(}j: 1f #lPRACIIM9'.&:J!ffi-=-Rfi'/4ITTlX!/&: {ffflPRACH.6t*ffi-~fg4 
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ITT {J( ~;f-lJ('e ffl PUCCH)if J~ '.ft~~-~{§ 4-lfl 0( ~ i¥J ,~, ;f,Q , 

[0053] ,(f:$::&Sfl 1¥1-1'~:b'miJ~ r!7, tEN1-PRACHJi)r~~ffl~~{a-'%fim)t {l'hMtI1J1HHt<J't~ 
i'Jl f ,Ni'PRACHlft~:5trJiL1.fF.ifl'li"U 81B1 Ji.r;t EJ3.5t;i:p~:$rN1'PRACH::itl~/!;~:5t~fflFDM; ~i:p, B1 ~ 
~5ti~Hi!r~ 'f~yz.-: ~1!llJ(, -=f 1l~,z4:~. ,.r,4~~-g- o 

[0054] tE:;;t;::&llJ.l i'rJ ~1-~hfilN i:p, J:.J:t@~{a-\§-§1r1iLl r~Y z--: {alll~R;ti{a ,~,~~ 
{g%CSI-RS;frl]~fE%:tk:SS blocko 

[0055] tE:$:'.&SJl a1-1'~fi't!i1JIJ 1P 'm ~ J.rntt Ll. ~ ~YZ. -1J:r.tliftJJ.Em-~1a~81PRACH 
Jif V,~: :lffitt.q m-~{§ 4-ITTPRACIIJi)r~~Er-JSS block~'H@i¥JWfri'ittAi¥JPRACHi¥JB1:lii1fil.m_, 
TiifJJE°ffi-~{¥'i4-JiJr ~ ff] ff}PRACH~vm i¥JB1:l),,!ifftji; Jffitl-'=.i ~-~{tf 4-i¥JPRACIIJi)r~]fti¥JSS 
blockxJ@ffJ ,r}Jfr€J~Ai¥JPRACH)if i@, TiJHJ.E]f;-~{g4'p)ri5 ffl8'0PRACH)if ~; ;®)::tfi/Jj)E.ij,§["U {g 

ilHi3'ZiE?iHl=o'-JSS blockx,t /\\7.a'-J-tJJfri:l~A(J'-JPRACHIY-JM.llJJlftr:.li, #!!51:'m-~fg~p)rr1:i Ffli'.J{] 

PRACH)if i@Q{J U1±ii1ffti/.; :imtlti¼)i,il'§lf,] {gmiif1iE~{lj=i¥J SS blockx1 Jfili'l'J 1JJ~B*A8'-J PRACH)if 

~, ;iifflJ.Em -:R{~4-Jifir:1:i ffl i¥JPRACH)if~; .qm-:R{1'l-¾i¥JPRACHJi)r*$'.;1¥JSS b 1 ockx1 Jili¥J 

1JJ~i:lt:i;;Ai¥JPRACHi¥JB~·:liJlt{ffitll, "Jm-~{§~/ifir1:i ffli¥JPRAC11Nilli¥JBJ-l,,j{faiUBltiJ; -'=.iffi­
~fg4'1¥]PRACll/i)r~~i¥JSS b 1 ockx1 @1¥J1JJfrf:li'tAi¥JPRACHi¥JB1 W~{!ii\lil'., ."'§5(1;-~{;4/4)-p)T t'i 

m ITT PRACH Nill s<J □HJiH1im m. ;ffi ~ ; . ½ i'jiij' JE. ti'!~ 1a ™ iHIF. * 14 i¥J ss t 1 o c kM @1'8 +mMi A ir-1 
PRACHITTBJJ!l,Q{Jmlii, -'=.im-~fjj:f 4' Ji!r r!:i FR i'r0PRACH)%~11-J R1 JE;tfil.i'.ffl rwJ; -'=.iii½ JE.il'§ l"'1 {gm!f.J 
ii.E {~ W:11-J SS b lockx1@ B'J t9Jfrtiti Ai¥J PRACHi¥J U,J#;j,lj{Jiiu .ii'. , -'=.i m-~{g 4-J'ifr r'.:i #3 i¥J PRACIF&U'l\ 
Er-Jll"J!v.!iH~1.Aif§lc1J; ;)t:i:p, iiJ/4 JttBlnH~f }g*HiE~11j=i¥JSS block-:13.½:m-~{~4 Jifr 25 ffl i¥JPRACH 
Nr*$'.;Fl'JCS1-RSi¥JSS blocko 
[oo56J tE:$:.'.62!ffl s<J-1-~nm vurr, tE rJ£:W ~Js 1 o4z.lJIT, r-.J£1Trt:i±J:iJ Ll -eIJis Ll r ~Y 
z - : ti4Y: ~ = }lJHi'rTf ,~ :&JE i¥J J,fL:: ~ {g 4 , A 9-1 , ~ ~-~fg49'1 :WHfJ' ffi JE l'r-J PRACH 57'1~ , A 
i:p . ffiJ.E i¥JPRACH'i';1 i@):-JM Q Wclt.!)x;:frf.!llJEx.i¥JPRACH)if1i,~~-g- 111 mtf. ff,JPRACH)if V,~; ffiJEEr-J 
PRACH1"f illffl rt:S:3F m -:JHEi 4 Ni 8 ffl i¥JPRACIINV,'l\ i¥J B1 ±ii;t;f,Q/!)x;/!;N~fil.il; :J't4Y:ffi=;® {a 
11i,ctx.J~i¥Jm=~f*◊, Jtrr, ~=~1Pl4'9'1ffiw-'=.iffi-~1l'i1t-a'0PRActt!3.tvmJiJr~ijxir.JffiA: 
!¥JCS I -RS Nill ;f-lJ/gx_SS block; A i:p , ffik (r-JCSI -RS Jif JJ,Mn/fl\(;SS b lock:19M B ffil.ii'.iiJt:frffi 
'.iE Sz.!'r-JCSI -RS)if i}m~{:j-,fQ/fl\(;SS block:~-g-i:p mif i'r:J, ffiJEi'r-JCSI -RS1"tillfU/Q!tSS block lg 

~-~{l=f4J3/TJS ffl[l'Jl'RACH'i';1~*ijJo 
[0057] 1=E:;;t;:Jx:llJ.ji¥J-1'~JJlli1JiJr.p ,J;f}-~{a4-JiJTr!:i ffli¥JPRACH!ifiWL:19m-~{R4-Jifrt'i ffl 
i¥JPRACH*~i¥JSS b 1 ocki¥Jx1@1¥JtJJfrM.Z:Ai¥JPRACH]if i@; ~-~fs4-P!ri:'5 ffl 8"JPRACHNill, 
jg~-;;!g{a4-Jifi r!:i ffli¥JPRACI!~~i¥JCSI-RSITTiwlJE.;t§Jl,J {§jJtr-HiE~14i'r:JSS blockM JIIZ!'r01JJ 

frfltlAITTPRACHl5ti@o 
[oo5sJ w1n1-i~ ~ cr1 ~, ~~~1~1r+i,g,,:tr1rm-tttJJthOO, ,w; rr. m-tt4i3'.lihOO i:p i¥J ttt;j,f:v: 
1:lR 1fijgm -•ti:/ J.E1flA1, PRACHJif ill~~i:p Ej Lt4~fvx1@1¥JPRACHNi!mt&:1$!;1$; :~r=~{8 4-9'1 
1IJJim=tti1'tm~1. :ltr:p, m=tt~J:il!.00 i:p i¥Jlt~fv:Jtl{iJ9m...:.:tiflJ:tfilB1 ,CSI-RS)ifill~ir 
;f,Q/Q!tSS block~ff i:p lj Lt4\3'fvx1 Jiv.11-JCSI-RSJifif,l)\;f,IJ/Q!tSS blockfffemt'f;, 
[ 0059] ft* a: HJl li'J -1' ~ hi {lJU i:p ' J:. J£ 1Ji! ii:: 'CJJ;il : :rt 47: ~ =~ {g "rt~ rlic ii i¥J #;N J!';Uv m: 
-~'';le!; 9-1 , !vN:liJltwilt~J=lff :rl=i ~{il.rt§l\,J B1 :liix~ 7Gf ITTPRACHZ.i'l'l] !Y-J!vN:lilJWlJ ~ 0 

[0060] ~~i¾OJ:l ITT J's, :Jt4:'sl:m=.:im{llri1 ,~Wi2i/.i¥J !vN:l,ijffe:iJ.t:S:nJ LltEJ:.J£$~JS1O4Z.HUI!'Z 
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z fi=Hft~ ff , ft: ,f fl~ f JJ:t o 

[0061] 7liI~i~I-J!ii¥JJE,illH1:PUCCHffl-•~f§~1HHilH1PRACHJ;tB5.ffl -§')H;:;~1.t!!fflfflinJR'>JiLlic 
.'B'.{1L\l!,, :lt r:p, /Jic.W {l§ ,\l!, Etr5 W. r It& L - : m-:3!l1 fi'f'p }i;(~(nJJ§ZW u r--HtAti'aJ: ~=:ilia~· 
,r!;( nl".) r-roo 1J -½ IPJ ~ =.:if!HJ§ -rr A 25i:Bs. ~-~ 1i§ ➔ i¥J BJ raJ zJsJ ffJ s~- i'aJ ffi ii. : ~ *'H"J§ ll[ ~ ~)]( ~ 
CORESC-:TJ5:f ~/~; t\lt*3" j's]. 
coo62J ~ ~*~ mJi!, .. bf::W~1¥Jm1r j_Jtwr W.Jr!~-Jm1tri ,8, t~:tilJ = ~frtqq; ,1fl#7G 
ll~f ~. 
[0063] ti:2Js:~.lllE1Jtlr:j:1 J'RdJ!; T-,f~lE'l'f J- J-.J!l:tl9Jtlft#iliY'1 {§ ,@t'&ito:nt, 003:¥:t-!H@:;,j(J:t 
l¥l ~./JlE iJtlJ'Jj'df!;Ef(J {1§ ,'@,,'&J!5JJ i1tlY'1 rfitH: ~ - ·., :tiu ~ 3 p)Tjf,, i:MfitW.1MMu r it'~: 
coo64J zJ;:~s3O2, *4t~-=-ifil11§-rr ,1l5tJ:6'i¥J~~1a ~: 
coo6sJ zt:~~s3O4, {iffi5E..t.i$~11§ "5t§*i¥1 f;§ ,\~L Jt rti, 11§ ,\l!:8.t-tw. r~&z - :@'51;-fl§% 
t§:kt 51 i¥J{t,~,, ~~{1§%tl45CJJJ$1¥J{i§,@!,; 

[0066] zl;~JS306, i~fefflJEl¥J{¥'1 ,\il,& t,~m=:lffi12f T1 ,B. 
[ 006 7J :iii:l: J:J&:$· ~l' , EJ:J f :(-E *45C ¥ 1J ~ =:lm {l§ '11 ,B 2:t~ ITT~:'% {t ~ zFo ~~ ~ ~~ {l§ ~ ffl 
*i¥J@~~f5~•=~m~A.~®rt~=:ii&7'1Am~~n~~™T#~&~ffl~i¥J& 
,\\!-ITT J::Ja, 1:§JlL l:lJW.ffi!J:~:tm{nJU&#:'%{@43-t§*i¥J 1i'L\,'IITT i'i:iJfil! • 
[oo6sJ iwl"~i~iJFl ITT~, J:J!f@,grp'El.1'?il'l'>J#~1t-%t§*~ 211 B"Jg& ~ 1J\+wi:~f:m=lilH"J§ 
Tf ,?.\7'.1~ ~iffi_fg11,~:jlljc~i¥J~~{i':l-'%1H*~ 11 i¥J&t,!J& ~. 
[oo69J rm~i£1ifl m ft:, rr1mJEW. r£&z -~1tJ:s1 ,11§,\\J,r:p'ELM~~1R-%t§X:~ icJI = ~~ 

{13.1;} ffJ#:o!Jfi'f .!;}*41[J;JJ$t~xtT ii::ku"1~~1t '7*4tJJJ$B'-1 ~1:a, 11\-r-wt::tt~=r~ -n 
~;•:o1Jm~m#~ffl~*~~*ffl~r•~m~M~*m~m•*•~m~*~:i:t*i¥J 
~m.~fwt~~+m.....:n~;•~&~m#~ffi~*~~$ffi~+fflJE#:o!Jffi~rm# 
~ft~ -filJ5cr}J*i¥J¥.{11f., ;j\-f-wi;~·~+tl'E:i'l~~; #~{i'i-%131-~11'f J;}tll/45CJ)J$ ,;tHxJ-f ffl 
fitJ¥:~%#:%1a-%*45u}J$i¥J#:o!J J)J$i¥J ~11, ,J,T flJ/;1f'.#r%[9 n~ll!.; ~~11'f-%i¥J~ 
01 ~ % M: 45C J}J $ , ::k-f-wt $f ~ ·f-J,fBi !' J ri1L 
[oo7oJ 1m~i~fY3 i¥J ¾, ~·· -n ~rr, ~.:-. n ~~, ~.=:n ~ll!.. mn n 1111IB1:ct ~ r z -JJAWIIJE = 

83 % = ifil 11'f '¥.f ,s(@c ii ITT {ll: , J!Jllr'. X i¥J 11i : m IZ1l n llll!.:@ :ct ~ r z-JJ A Wu J:E : ~ = :'@{i§ -p. ,#, We 
.'i.i¥J1J!I, 83 ~:5J'-:0'~1i§ %ft<45CJ}J $m1Hl:>fil@fil liJHJEi¥J 11, yfjjJE5z.ft-J {i. 
coo71J fffi~w.~ 1¥J ~, 1\"i ,@,1'Ltis: m-121 ,§Ari5ll=f.s ,§,; ;tti:p, ~-f"j§ .lll,'EL:rt~ r:~&z 
-: ~~{isi%1H*~"JIITT'l&El ;~~1*-13*m~~ § ;~;\g11§~1J'-~ll.i¥J~.11~91 ;+I!:1-@'~11§ 
.!;}4fflr:pG~E8#~ffi~~*~:i:t•m;M~-~ffl%m•~ffl-%fl<~JJJ$~fi::ki¥J•0 
{1§-'ig·-fl4tr}J$; J:13-f-itJ¥:~*~~1a%Hr45c:i:JJ$B"J#~r}J$; ~ fflfitJL~*#~t'i-'%* 
45C r}J ¥ i¥J ~ ~ r;/J $ Yifi * !ti; i¥J ~ :olJ {\sf~ *El* 1,; 91 ; % = :il!H]!:f i:f ,B t~ AE'. B'>J ~ ~ 11§ ~- t§ :j\ ~ 5 I ; 
m=il1W1 fi ,,~1J~JEi¥J~~fi§.!;}ITT~~1*-%*41UJJ$11i; %.....:fi'l,~,gm~ r.Ji&z -= •~ 
1R"5tH*~gl ,#~1l§-%*t11[J}J$. 
[oonJ if<i~iJtBA Fl'1 ¾, m =1a}~It:J.i1:Hr1r1¥J~~1~-%1t45CJ;iJ$Jgtt::,t~51;-1* -lytt4'.\l:J;J$. 
[oo73J lWJ~iJtPJJl¥J~, •=1ii ,~,rr'C1ffii¥J~~ft-%fflx~ "r mttt#J:fuOOJ':g~, 
[0074] (¾~ iRl¥l 119:Jro ,:lffi:ctW. rZ-JJAR tJU~ ·fg,§!,5fn%={i'?)~,: J'.SJte"fflPUCCH]J'.f~ffilx 
1d)t~-{s,\l!,;friffi=•.1t,\l!,: J$J1tfflPUSCHJ5:f'ifll\R tim-{a }~Uum={§ ,~,; 1f #JPUCCHJ5:f~/'lUx tffl 

1,.:: 



CN 108111286 A 7/34 IJ:r 

ffi-fg ,@!, , rm 11 ffl PUSCH& ffi ffi = 1t ,@!, a 

[0075] rm~iJ?i~ ITT~, ft1JefflPUCCH'&i~& tff(ffi-1t ,@!,, 1f fflPUSCH& tfl!ffi=1t ,@!J":} 'tlt'.JL 

r ,_cJ£tirt~'E1}%~ rz-: m=J11t11,r2~A~JJ!icilffi-1t,@l,ITT~~h ,Jtr:r ,m-1t,@l, 

fflfffi~ffi-~@-=p~~&%$~ffl%*~~$ITTtiA&ffi$~@%*~~$:ffi=3m@ 
11~A~~•ffl-ffl~ITT~h:ffi=Jl@-=p~~x-tffi-jm,ffl-=p~~•m-m~:ffi=3m@ 
-+P di +M ~<EJ~-+P diilli:JWM 1~ § 
T-l ,\\,X'..J ~-,.lt!l.'li=i -p I\\'\ l=IU..EL,!;>t3--.li=i ,(J, 0 

[ 0016J rm~ -iJl ~ITT~, ffi-1t ,@!, ITT iftfl *iJ~l~ ti A, !:cJ ffi = 1t ,@!, ITT iJi'il *iJ~!fb ti A~~ o 

[oonJ ft7-Js:2t~ITT-,t-~mi:1Jur:r ,_cJ£tirt~'e11t~ r~&z-:ft$~1t%79$~1t 

% ?J' tft pg ITT x ,t-$~ 1t % ITT 'ti 6L r , ~ &% $~ 1t %ti41l :c}J $ITT% AR tff(x ,t-$~ 1t % X'J !SY. 

ITT$~ 1t % *41l :c}J $ : ft1').D,t-$ ~ 1t % 5t tft ITT ~,t-$ ~ fg % 5:Hli r:p ~ 1* Y ,t-$~ 1t % , 13. 

$~ffl%79~-ITT$~ffl%ITTM6Lr,~&%$~@%*~~$ITT%A&ffi~~-ITT$~ 

1t % x1 m ITT $~1* %*4t~ *: ft $~1* % 79J 1--$~1* % ITT ti m r, ~ &7J'$~1* %*4t 
:C}J$ITT%A& ffi ~ J ,t-$~1t % xi !5Y.ITT$~1t %*41c:C}J $: Jt r:p , X, Y, D, J 79j(f Mlf/f,f 1 ITT 

IE~~o 
[ 0078] rm~*~ ITT~ 'ft$~ 1t % 79 $ ~1* % 5tt£l pg ITT X ,t-$~ 1t % ITT 'ti m r ' ffl fit• 
x,t-$~@%ITT&5t$~ffi%*~~$ITT$~~$'e1M~r~&z-:$~ffi%5tfflpgITT 

ffi1E$~ffi%ITT$~ffi%*~~$:ft$~ffi%%ffl*ITTffi1E$~ffi%ITT$~ffi%*~~ 
$ : ffi =3m 1t 11 ,8 JJ!icil ITT ffl fit.& ?J'-$~1t %*41l ~$ITT $~11: x ,t-$~ 1t % r:p ITT t~ IE 

$~1f5%ITT$~1§%*4)CJ:}J$o 
[0079] rm~iJ?i~ ITT~, ft1'AD1'-$~1t%?J'-t£1.ITT~1'-$~1t%5tfflr:p~:j'* Y,t-$~fg % , 

13.$~ffi%79~-ITT$~ffi%ITTM6Lr,fflfit•~-ITT$~ffi%ITT&%$~ffi%*~~ 
$ITT$~~$ 'E1M ~ r ~ d> z - : n,t-$~1t % 5ttft pg ITT t~ IE $~1t % ITT $~1t % *41l:r:}J 
$: D,f-$~1t%5ttft5'rITTt~IE$~1t%ITT$~1*%*4)l:C}J$: ffi=3m1t11,BJJ!icilITT fflfit 
• & 5t $~ 1t % *41l ~$ITT $ ~11 : D1'-$~1t % ?J'-tft pg ITT Y ,t-$~1t % r:r :J'~ IE $~1t % ITT 

$~1* %*41l:C}J $ 0 

[oo8oJ rm~*~ ITT~,ft$~1t%79J,t-$~1t%ITTtim r, fflftt•J,t-$~1t%ITT& 

?J'$~1t %*41lJJJ $ITT$~ :i;/J $'e11§ ~ r ~d> z-: J ,t-$~1t % r:r :!'~ IE $~1t % ITT$~ 
1t %*41c:r:}J $: ffi =311t11,B JJ!icilITT ffl fit.&5t$~1t %*41l :c}J $ ITT $~11: J ,t-$~1t 

%5'r ITT 1~ 1E$~1t % ITT $~1t %*4t:c}J $ o 

[0081] rm~*~ ITT~' ft 1~ IE$ ~1* %1ir f-,t-M $1'-1~ IE $~1t % ?J'ffi pg ITT 'tlt'.JL r ' 
ffi1E$~@%79-,t-M$1'-ffi1E$~ffi%%fflpgA~e}(M~-~$~ffi%*~~$ITT 

$~ffi%:M~,ffi1E$~ffi%79M~$~ffi%r:rA~-}(M~-~$~ffi%*~~$ITT 
$~1f5%o 
[oos2J ft7-Js:2t~ ITT-,t-~mi:17ur:r, &7J'$~1*%*4t:r:}J$ITTtvJtJ:m.3mtt~ r~&z-ti 

A~IE:mfflffllE~ITTtvJtJ:m.~IE:mfflfflftt•&5t$~ffi%*~~$ITT$~~*~1E; 
t~:J')ii} fflfit•&?J'-$~ffi%1:£41c:C}J$ITT$~:r:}J$*lffi=3m1t11,BJJ!icilITT fl ~~11~1E: Jt 
r:r,3mrl$,t-~ffi&ffi$,t-&5t$~ffi%*~~$ITTM6Lr,&5t$~ffi%*~~$ITTtv 
Jtl:m.79$,t-~ffir:rffi-~ffiMffi~ITTffi-&5t$~ffi%*~~$~$1--~ffir:rffi=~m 
JiJr:r~~ITTffi=&5t$~fg%*41l:C}J$z&, Jt9:1, ffi-tiffi~ffi=tiiSU§1~ o 

1'7 
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YD tt flw , 1B 3t ~ ~~ -f-Lit o 
[0092] :imtt~J:.w ~nfutf:ctw te'i:i£' :zjs:@l~Wtt#A91 PT ~Hf ~:ttl17 ffl~iUtllti J:.:i£~7Jffi 

~wtf~PTffiM~#~~fflW:imffl~#~~wti:ct*~~.~~illPT~:imtt~#,@ffl$ 
M&r$::fr~£~W~nfutf:cto~r~Ww~m.;;$:R~Wtt#tf~:zjs:~J:.M::fr~xt~~ 

tt#~illm~w®*PT~~~#~~w%:ct~~ill*,~tt•m~#~~#~ft-~#~ 
1r ~ (YDROM/RAM, 1i~H!1L 7~:ffi:) 9=1 , '21tffi:tr=ftlft-4r ffl ~ 111~-~ ttftw,& ~ (PT~ ~~tJL, it• 
tJL, ~!¾4}~, M::fr~tii& ~~) tA1r;;$:R~ ~~~JJfu-WUWtff!o 
[0093J ~nfu-WU2 
[0094] *R~ ~JJfu-WUtl{:tt T-5fip{g }~Ht411:tff! 'mfflrffi=:im 1*-ir ,12 'lfil4~tllti;;$:R ~ 
~nfu-WU111JtWf§ ,@!J3(41/:tff!W¥fitJ.fil7F~lfil-, Y□ lfil4JiJr7F, i~tff!'ELtr!i: 
[oo95J ±v#Js402, JgJiJr:l£ffi-:1m1*-ir,8tiicJ1~ r ~d>z-1* ,@!,: ffi-~1*4t?x~n ~~, ;tt: 

r:p, ftJiJrj£ffi-~1*4rWRJ2sJJZ~~ttJiJrj£ffi-~1*4r1JZ~fl ~~W'tit'.Jl r, {f KRi!JiJr;i£ 
ffi-~1* 4r; ~ itat rsJ n ~~ , ;tt: r:p , ft itat • 5'G wit at ®,121:5 RiEJiJr:l£ffi-~1* 4r ITT at ~Uz 
f's] ITTat*~:tlJiJr;i£~ itatrsJ fl ~~ITT'tit'.Jl r, {f KRJE?Jr:i£ffi-~184r; PUCCH; PRACH;~* 
't8<~ITTPRACH; 
[0096] ±v#JS404, *411:ffi-:im18-ir ,12-RiEB''l ffi-~{g4t, ;tt: r:p, JiJr;i£ffi-~1g4tJgJiJr:i£ffi 

-jffi 1i-ir ,8 ft~ :lR t§ * ~Jjc~# r:p ITT K ~ 5'G ~ ~tt 1:5 JiJr;i£K ~ 5'G ~ xt m ITT ffi-~fl~~ ITT 'ti 
& r 1:@ZITT{84t;Ji)T;i£ffi-~184r9=lmw~ .'=5~~1g%ffl*ITT18,@!,; ;tt:r:p ,K7'1ATM::fr~ 
rlITT~~o 
[0097] :imttJ:.:i£±v#J, EB Tftft~:\Rt§*~~1t#9=1 ITTK~jc~~tt.'=5K~jc~x1 BZITTffi 

- ~ fl ~RITT 'ti t'.5L r *411:ffi-jffi 1i-ir ,8 RJE ITT m w ~ .'=5 ~~18 % t§ * ITT 1i ,@!, ITT ffi-~184r, 
~:imttffi-:imffiir~~~J:.*ti:ct~~T~~ffi%ffl*ITTffi~ITTJ:.*,~!lt,PT~m~~ 
1PJ J:.tli~~1i%t§*ITT18 ,@!,ITT fr'1J ~o 
[0098] fflJ!:i~~ ITT~, J:.:i£±v#JS404PT ~ .'=5J:.:i£±v#JS402~a#, ill PT~-'l!MltA1r, :Jf~~R 
-f-!lt 0 

[oo99J ft*R~ w-~~nfu-Wur:p, J:.:i£±v#Js4o4 PT ~*fl7'1: Jffiu~ r ~&z-1im* 
411:JiJr;i£ffi-~184r: !fo/JflJ:.1r:t~tLJ1gigPUCCH, fmri~tfL*A 18mPRACH; ;tt: r:p, Ji]T;i£PRACH'21 
tffi: ~-f-Jt$ ITTPRACHM3'c.Jt$PRACHo 
[0100J ffl J!:i~~ ITT~, J:.:i£±v#JS402PT ~*fl7'1: tllliJiJr:i£ffi-:im18ir ,12 ITT Mg jJ 7'1JiJr:i£ 
ffi-jffi1iir ,12-wcJ1JiJr:i£ 1i ,@!,, ;tt:r:p, JiJr:l£ffi-:1m1iir ,12 ITTMgiJ'ELtt ~ r ~&z-: JiJr:i£ffi­
:1m 1i 11,123t f>f ~ :lR *GITT Mg h , JiJr :i£ ffi-:im 1i-ir ,12 3t f>f ~~ ~ :lR *~ITT Mg h , JiJr:l£ffi-:im 1i 

ir~3tf>f®*~**GITT~iJ,M:l£ffi-:imffi-ir~ITT~~~~o 
[0101J fflJ!:i~~ITT~,1=5~~1i%t§*ITT1i,@!,,g1i~ r~&z-:~~1*%~131 dim~ 
~18 ,@!,; ~~{§ %*4'.)(J}J * 0 

[ 0102] ffl Jf i~ ~ ITT~, ffi-~{g 4t 9=l El *mW J:5 ~~ {g % t§ * ITT {g ,@!, M ::fr ffi-~ 1i 4t Jijy 

~fflITT~~~mm~Jlffi7F.'=5~~ffi%ffl*ITTffi~o 
[0 103] ft;;$:R ~ w-~~}Jfu -Wu r:p '1£N~PRACHJiJr*G ITT ~~18 %ii JE 1im¥f-'ti~{tj: ITT 'ti 
& r ,N~PRACHm~?J'-Wcftt§~ wat~-'l17G9=1 M::frN~PRACH3z:t,t~*~fflFDM; ;tt:r:p 'at~ 
-'l17G'21tffi~ r~d>z-: at!Wt, -=fq1yt,1-1f% ,f-1%1t#o 

1 (l 
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co104J t't::2Js::etaJJ1¥J-1-~mli1Ju9~, _t.J£~~{§ ~{i)Jjs!J r~&z. · = {§m~~{~.@,B'~ 

{l'il;}CSI-RS;fi',l:i:J;{B-\'}:l;,i!;SS block, 

co10s1 t±/4::etHJJ 01'.)-1-~ii'ffWu~. iE..tJ£w~ls101ziltr . ..tMt1J1iJEr1Jl;.1, g};i; l;J, r ¥& 
z-: ra:im ·jfilf~r'/1 AJltJ!~=*1ci➔, Jctrr, m=*f§~rf1~1lrfffiJEi¥JPRACH)%v,~,A~, 
J:IfiJE i¥JPRACHJ%V,'J179.AA 8 jl!ji:,ji:s,)i,~JITTJE5(1¥JPRACHJ%Wt%ft~ ;\zt;JIµ ITTPRACH\jf :v]R; fffi5Es<J 

PRACHffi: V,~ ffl rm~ m-*18 ➔ p)r r5 ffl s<J PRACH)% WR 1¥'.J Q,t :!lJJln/ !lx;$)Jj:lll~1:V:.'/!; IClJ m-=Jill{§ 

15" ;,'?:it13m=.*{Fi➔ , 4i:p, 5fi-=*{§9~ mw 1=j_m-*f~➔(l{JPRACHJ;1;Jlfpff*lf~[)''}'f)Jjft'.0'~ 
CSI -RSf;1:v]R;j;rJ/fjJZSS block; A~, fffjJE[l''.)CSl -RS)%:v]R5fn/!ix;SS blockjg./,)_ 8 jl!j['.jifjJZ;jlrfgjJc 

5(8"]CSI-RSJ%it~ir5fr1/!ix;SS block~i:r~ ;i;1~(8, f».!JEEf'.)CSI-RSf'.f:v]Rtn/Illi;SS block.EJm 

-*{1"!4F!rr!:i ffli¥WRACH£!:v]R;:k;~, 

[0106] i"£4:£~ s"J-1-~:li"tliiYU rf1, m-*{i~m r5 ffli¥JPRACll)ff V,~, nm-~{ci➔ Ji)rr5 ffl 

i¥JPRACH*~B"JSS b 1 ockB"Jx~·$1¥JtJJfri':l~AITTPRACll)ff :v]R: ffi-*M➔i'!rr1=i ffl ITTPRACH)ff ;Jlf, 

jgffi-*{jCf 9Jijf r1, ffli¥JPRACH*~ITTCSI -RSITTlWlfEif~f§l{1"fm4it1iE*'{4HiJSS blockx,t D.'ZITTtJJ 
fri':l~.AHiJPRACH)ff i)J;j a 

co107J rm~ W.aJJ s<J ~, m=*11'14i:r1:i1M~-t:t!Wrifillfil, ~i:r, ~-t:ttMih~ ~ s<1 t:t4tf:v. 
!Ill {M/'J~-:t!iiJE{Mat, PRACH)ff~~ir~£Jlt!Wr1.v::x1 D.'IITTPRACHJffiJJHJJzj)t:j'f.; ~ =*{1"!➔ 41 

gfim :1:t1tl1:ih~, ;it~, m=t:tHifilOO tl 11¥1 t:t1t}1:vJoc1tY9m=rn5Efi!i.A-t ,cs1-Rs1&tiJlf~1:r 
;j;U/wi;SS block#!:i:fi:p J=j ~t1ttr1ftx1 &B"JCSI -RSJff vllrJ/§,).!;SS blockfBZ½tl':$, 

[01osJ tt:2Js:a: aJJ 1¥1-1-~MfiiYu i:p, 1:.:ettH1!YE1:i1:M = J~m- }ffif1=/1t ,~jl!jc.RJ)Jj~willll:i, ;1t 

~, i/;)JjkJ:iv:i11Ji!:F8T:tiii;;f;1ftrt§rwJ ut Jlljlf! JG ri¥'.)PRACHZ,j'R] (J"J$)Jj:!lJjj'R]~f/i 0 

[0109] f,J~iJtaJl i¥'l ~, jgJrl; ·J!fi{1'f"p ;}Jicil~ffih1w:i11JifnJ Ll tEJ:.J£zv~\WS304z~ijwtzJ§· 
fMf, ff ::f ~i;t r J1t, 
[0110] oo~iJlll}j I'!{]¾, ;lfiltiPUCCHm-*fR➔lnJffirtPRACIIJjtJ!ffl-*fR91:le:fflt91nJ f8!mc 
iiff'I ,ti,, :it~, Wc.B {f'! ,@,§MIJ r~&z- = ~=mH1"!7J,8~ftilmtia □ fij'~a-trnJ; m=J.mfjCf"p 
~~w~ □ ~~m=~m1r~it~m-*m➔~~oozoo1¥J~OOffiX;~~ffl~m•• 
CORESET)%:v]R; 11(/t~2?3:j'13] o 

[0111J fffT~iJt~ B"J :iik, ..tktw¥ti¥JfftAf :=t,(;,t,:PT l;J,ft::ffl=.:if:!Hci"p .12-, t:t :sia~Wi~, 113.ff::f~i;t 
+Jlto 

[ 0112] * it SJ] ~ )Jjfi iYu iHJH:J¾ T -,fqi {~ .~, '.eti51T1i ' m ff] T ffl =Jffi {g "p .~ , 00 5 JMIH!rii * ,CZ 
aJl ~M!IiYuJ:Jl'dJ1iITTfl§ .1§$Jk1Jri0''.)ffit.f£;;r,,~, 00 =:, ~□~ 5JiJr5F, ~1J1!§:tt: 
[0113] w~~sso2, 1tJffl--•;@_{ci"p,8tzi.t~~1a-l'}; 
[0114] zv:SjS504 ,ti~Hfrktffl-:l!li{a"p ,¢.i:& iffri¥J 1'J Ji!r:&~:o!&{]sl %tfl*l¥J{,ei '~'; AY~, Ji!rill 
{~,§.1:L:/'f!i!J, ~~y,z -: ~~fa-l'}tg*~ 11 s<Jft=Lt!,, #~fa%:t1Nl:c:i;JJ~ITTfR.~,o 
[0115J .imrt..t:ettw:si, m-=f t±rtJ ~-~11'111 .~:etJ!~~11'!-15-zm*11:lz:m-ifil11"f"p .~itiE 

HiJ.EJ•~ra~ffl*~m~.~•-;®ra1t~:l!liUffl=:l!lim"p~ffi5Fi¥J1J~~™T#~ffi~ 
t-§*B"J11L[!,1¥J ..tfl¾, lz;!Jlt, riJl;J,fnff.~!ltl{PJ ..t:tiit•~{g-1} iff'/*1¥1{§,i§l,f!IJ r'iiJ Ji!2i o 

co116J ffi ~iJ?.ll}j 1¥1 ¾, J.:.:ettfa }~, i:p'6),:t5s<1•~11'1-15-ttl~~ g11¥J!i& §l /J,rlJx/~rm=,11iH* 
11 A1j ~ -~ {1'! 7J ,~ jl!jGE'. ITT~~ {ci -'iB- ti:! Jt'.t-: 0 I i'r'l & il!i& §I , 

cornJ ~~iJtiY3D''l~,i"£ii~l;J, ~~d>L -%11l=N ,f,i'f ,[!,41-e1,:tt#"-%{~~t§*~ '31: ~~ 
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[ o 127 J 1m ~ iJl ~ E8 ¾ , tE }). D 1'-$ ~ {1§ -'% 73'-ffl E8 &-t-$ ~ {1§ -'% :5t ffl r:p :iztrl Y -t-$ ~ {1§ -'% , 

fi$~ffi-'%~~•ErtJ$~ffi-'%ErtJffl&r,mrtt•~•ErtJ$~ffi-'%ErtJ&:5t$~ffi-'%*~w 
$ E8 $~J}J $ §11512), r ~ d> Z - : D-t-$~{1§-'% :5ti§. pg E8 t~ 5E $~{8-'% E8 $~{8-'% *450;J 
$: D-t-$~{8-'% 7t~llY~ E8 f~ 5E $~{8-'% ErtJ $~{8-'%*41z:r}J $: ffl =;® {8-=µ' ,8 WcilE8 ffl rit 
• &73'-$~ {8 % *450;J $ E8 $ ~ {1: D-t-$~ {8 % 73'-ffl pg E8 Y 1'-$~{8-'% r:f:t t~ 5E $~{8-'% l¥J 
$~{8-'%*450;J$o 
[012sJ ®~i>t~ ErtJ¾, tE$~18-'%~J-t-$~18-'%ErtJ'tt& r, fflrit•J-t-$~18-'%l¥l& 
* $ ~ 18-'% *41c r}J * ErtJ $~ w * § 1ffi 12), r ~ & z- = J -t-$~ 18-'% r:f:t t~ 5E $~ 18-'% l¥l $~ 

18-'%tt41cr}J$: ffl=:®18-=µ ,¢,r_wc.ml¥J fflrit•&.5:i'-$~{8-'%tt41cr}J$ErtJ$~11 :J-t-$~18 
-'%*ErtJffi5E$~ffl-'%l¥J$~ffi-'%*~W$o 
[0129J ®~i>t ~ ErtJ£, tEt~5E$~18-'%11r--t-9Jtit-t-t~JE$~18-'%73'-~11pg r¥J'ttfJG r, 
t~ JE $~ {8 % ~ --t-9Jt it-t-t~ 5E $~{1§-'% 73'- ~ll pg A~• :k§Jt ~ • 1J\ $ ~ {8-'% tt41c W $ l¥J 
$~ffi-'%:9Jt~,ffi5E$~ffi-'%~~~$~ffi-'%r:f:tA~•:k9Jt~-~$~ffi-'%*~W$l¥J 
$~{8-'%0 
[ o 130 J tEJ1s: tt ~ r¥J--t-~ JJfil fJu r:f:t , &. 73'-$~ 18-'% *41c r}J $ l¥l zv * lil:®tt 12), r ~ & z-:n 
A~JE:*fflffl5E~E8zv:lttlil~5E:*fflfflrit.&:5t$~ffl-'%*~W$l¥J$~W$~5E; 
*~ 1As m r it•&.*$~ 18-'% ti 41c r}J * l¥l $ ~ r}J * ;¥0 ffl = :® {8-=µ- ,¢,r_ We ii l¥l n ~~ 11 ~15E : ~ 
r:f:t,:®ttit-t-~m*~it-t-&:5t$~ffi-'%*~w*l¥lffl&r,&:5t$~ffi-'%*~w*l¥lzv 
*lil~it-t-~ffir:pffl-~ffi~ffi~ErtJffl-&:5t$~ffi-'%*~W$~$-t-~ffir:f:tffl-=~m 
fofrt~~ErtJ ffl -=&:5t$~{1§-'%*41cJ}J $Z&, ~ r:f:t , ffl-tff-iH~ ffl-=ti-iJU§~~ o 
[0131J 1m~i3t~ l¥1 ¾, r:i£ffl-tff-ffiPJ"12J,¾~*, ill PJ"l2J,¾*-l±J:, {B #~~~rllto 
[0132J ®~i>t~ ErtJ ¾, 12J,r:i£ffl-tff-iR~~* ~fJu:lttffiJt~, ~P r:i£it-t-&73'-$~18-'% 
*45er}J$PJ" 12J,:®rl~*1JA:lttff*41c, l:t~a, 51'-&:5t$~{8-'%*41cW$*ffl~* 12345:ltt 
ff*41c, rm~*2tff-iRErtJ&.73'-$~18-'%*41cr}J$~~*1tff-ml¥l&.73'-$~18-'%*41cr}J$1Jar 
r:i£zv:lttlil.J§l¥111, J:.3£~ *3tff-iRErtJ &73'-$~18-'%*41c:01$~~ *2tff-iRl¥l &:5t$~18-'% 
*41cr}J * 1J□rr3£zv*lil.J§ l¥111, * 1JZ~m o 
[0133J 1m ~iJt ~ l¥1 ¾, PJ"l2),:®tt 12), r ~&z-1fA*41c&.73'-$~{8-'%*41c:r}J$ = xtr ~ 
~~~ErtJ$~ffl-'%,12J,&:5t$~ffl-'%*~W$l¥1%A:5t~*~~~~~~l¥1$~ffl-'%l¥1$ 
~ffi-'%*~W$:~r~~~~l¥J$~ffi-'%,12J,&:5t$~ffi-'%*~W$l¥l%A~~*~~ 
~~~ErtJ$~ffi-'%l¥J$~ffi-'%*~W$:12J,&:5t$~ffi-'%*~W$l¥l%A*~ffl-~~l¥J 
$~ffl-'%ErtJ$~ffl-'%*~W$,~**~ffl-=~~l¥1$~ffi-'%l¥1$~ffl-'%*~W$:~r 
ffl-=JIDffi-=p~reJ1ErtJ~~$~ffi-'%•*·12J,&:5t$~ffi-'%*~W$l¥l%A:5t~*~~~$ 
~ffi-'%-*l¥l$~ffi-'%*~W$:~rffl-:®ffi-=p~*~l¥l~~$~ffi-'%:5tffl,12J,&:5t$ 
~ffl-'%*~W$l¥1%A:5t~*~~~$~ffl-'%:5tffll¥1$~ffl-'%*~W$o 
[0134J 1m~iJt~l¥1¾,t£12J, r~&z-~1tJ:r, !2),&73'-$~18-'%*41c:r}J$ErtJ%A*41c$ 
~ffi-'%*~W$:$~ffi-'%ErtJ$~ffi-'%~~~ffiJE$~ffi-'%~~:$~ffi-'%l¥J~§:kr9Jt 
~rfflJE i'l ~~ o 
[013sJ tE7-Js:tt ~ r¥J--t-~JJfil1Yu r:f:t, tEr:i£w#Js504zrnr, r:i£:1Jrtkf PT 12), ~1ffi = ~foJr:i£ffl 
-JIDffi-=p-~reiifflr*~$~ffi-'%ffl*l¥lffi~l¥lffl~ffiA,~r:f:t.ffl~mA§ffi12J,r~& 

()() 
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z-: ffi-;J:a Bffirt*Offi =. 1a Btlrt; Jt r:p , ffi -;J:a Etlrt*Offi =. 1a Etlrtzf§] s'J **'Elim 
~r~&z-=ffi-fflBfflrt~ffi=fflBfflrt~~~ITTreI~~~:ftffi-fflBfflrtrm 
r ~~ JE 13<45t~=~ 1t % t§ :X: ITT 1-g ,~, ITT fl ~~ {a ;j\ r ftffi =. 1a B tlrt rm r ~~ JE 13<45<: ~~ i§ % 
t§ :X: ITT {g ,~, ITT fl ~~ iR : ft ffi-;J:a B tl rt r , rt=u ffi =. ilN 1-g i1J ,813< 45<: ffi =. ilN 1-g i1J ,8 ~ ffi-i!N 1-g 

i1J~reIITTM~ITT~~ffl%ffl:X:ITTffl~:ftffi=fflBfflrtr,rt=uffi=imffli1J~ITT~~ffl% 

ffl:X:ITTffl~ITT~§~TM~rffi=.imffli1J~~--imffli1J~reIITT~~ffl%ffl:X:ITTffl~ 
ITT Jx ffi~ § o 
[0136J rm~iJlfYj ITTt!, ft1aB1lrt~m-1aB1lrtITTttm r, ~~1-g%ITT~~1-g%13<41l 

r}J $ ITT J11ffJft:1iriffl r1'~7T-~~1t % ITT ~~1-g % t§:X:~ 131 o 
[0131J rm~iJlJYj ITT t!, am-1aB1lrt*offi=.1aB1lrtr, 5tJJ'J ~&*~~1i%tt4xrJJ 

$ITT% rttt4x ~~ 1-g %tt41l J;J $: ftffi-1a B 1lrt r , m tttt4x ~~1-g % tt4xrJJ $ , ftffi = 

1a B ;tJrt r , ~ & 5J'-~~ 1-g % tt41l rJJ $ITT% rttt41l ~~1-g % tt41l rJJ $ : ftffi = 1a Bffirt r , 

mtttt~~~ffl%tt~J;J$,ftffi-fflBfflrtr,~&5t~~ffl%tt~J;J$ITT%rttt~~ 
~{§%13<45(J}J$o 

[013sJ rm~iJlfYj ITT t!, ftffi-taB1lrt*offi=.1aB1lrtr, 5J"JJ'J ~&?J"~~1t%tt4xrJJ 

$ITT%rttt~~~ffl%tt~Jjj$ffl6Gr,ffi-fflBfflrtrITT&5tfflBr:pITT&5t~~ffl%tt 

~J;J$ITTW*;~ffi=fflBfflrtrITT&5tfflBr:pITT&5t~~ffl%tt~J;J$ITTW*;~~. 
M#,~ffi-fflBfflrtrITT&5tfflBr:pITT&5t~~ffl%tt~J;J$ITTW*;~m=ffl~fflrt 

rITT&5tffiBi:j=tITT&5t~~ffl%tt~J;J$ITTW*;*~~reio 
[0139J rm~iJlJYj ITT t!, J:3£005?JT7T>~Dfu1JIJ r:p ITTW~IITT1Aff ±~PI ~t!ffi=.im{-gi1J ,B tt 

:tm£M ,{BJF~~~rrl:L 
[ o 140 J im :ct~ J: ITT~ JJfu JJ rt ITT fa1i IB , ::2js: ~Yi~ ITT tt# A Jn PI ~ 1W J! :ltl! T il¥ JIJ t!Hf.5 J: IB~ JJfu 

~ITTJJ~PJ"filMtt#~~rmITTimffl@#~~ITTJJrt*~~.~~lliPJ"~im:tt@#,@ffl$ 
ffl6GrOO#t!~~ITT~JJfu7Jrto£r~~ITT~fi,Jjs:RJYjITTtt#JJ~Jjs:~J:M#~x1~~ 

tt#~W~~ITT$5tPJ"~~tt#~~ITT%rt~~W*,~tt•mtt#~~~~ft---t~~ 
ft~ (:tlOROM/RAM, ?ii~J, 7'6~) i:j=t , 'Eli1JS~+1~4r ffl ~ {f 1~-~ ~~ftl/fi}i ~ (pJ ~ t!-f-tJL, tt• 

tfL, ~f¾ ~~, M # ixxJ tti& ~~) 1Aff * R JYj ~--t~ JJfu iJIJ ITT :ni! o 
[0141] ~JJfuiJIJ3 
[0142J ft)js:~JJfuiJIJ r:pBS1'R:1~ T-;fip{-g ,~,RJ!#&I, i~#&Ifflr~f,W,J:3£~JJfuiJIJR1Jt~~ 

nfu7Jrt, 8t?:*ffrliJlJYj ITT~fl}*IBo :ti□ ~ r FJT1tffl ITT, #i! "tltJf' PI ~~r_mtmJErJJ~~ITT tt 

{tj: *o IM EJI! 1l ITT fflir o Z tr ~ r ~ JJfu iJIJ Fftfali IB ITT #&I ~11!:ltl! ~ tt 1l *~fl , {l=J. t! EJI! {tj: , M# 

tt#~@#ITTffiirITT~~llit!PJ"~Jt~~~ITTo 
[o 143] 00 6 t!t~ ffl ::2js: R JYj ~ JJfu iJIJ 1'11~ ITT 1-g ,~,RJ!#&I ITT ~a ~11! OO- , :ti□ 00 6 ?Jr~ , i~ #&I 

1ft r ffi-i!N 1-g Ti ,8 r:p , 'Eli 115 : 
[ 0144] 1:JJ½tl:l:k:6 2, m r ft~* t§ :X: ~~~,fr i:j=t ITT K --t 7G ~~:ct~ p)T3£K --t jc ~ x,t@ ITT ffi 

-~n~~ITTttm r, 1:JJ½ffi-~1-g4r; 
[0145J RJ!ffl:l:k:64, ~ J:3£1:JJ½tl:l:k:62Jitt, fflrrt=u ffi=.im{gi1J,8RJ!FftIBffi-~1g4r: 
Jtr:p, FftIBffi-~{-g4rr:p~,&~ !:§~~{-g%t§:X:ITTt§,~,: Jtr:p ,K~::krMir~rl ITT!if~o 
[0146] im:uJ:IB#&I, El3 rftft~}Rt§:X:~~~,frr:p ITTK--}jc~~:u~K--}jc~x,t mITTffi 

')') 
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•• -~1'l~U9't/1Jm r ±JJ)Z:!:tswff Ej~~{g~tBAtr]{§ ,§,i'tg5)'l;-~f,af4', ~%.Jt-~fE4'-Y:JE~ 
~ =Jill. 1§11,~ , l1P jiUl ::t q1 _tJ[t)J 31:;~fj[ f @=~~-'# t§ Y:i'r'J {'ii,~, [l',J J:: 111, ~lit, nJ l?J, fijlj:~ izu 
1iiJ J::fR~~{a %t§~i'8 {a ,\l'l,1¥.J fiiJ !!fil o 

[0141J rliB~tlli3JJ 1¥1 :lf:::, J:::i£:&~:mm62if fflfm1rl1?J, r ~&z. -fimfAl ~ =3ilH!'ri5' J5,'ft. 
~ffi-3',H\Cf4': ilo/JfJlU::.fr:}1i!fUfi"/mPUCCII,f~JJJJR;t,)Lft<A {§mPRACH: :ttrr ,PRACHt,l,ti;: ~T 
Jt$-i¥JPRACIE1~j,.Jt$PRACH0 
[014aJ iw~W,'ili !YJ ~, .bif$::'!;{s % ttl:¥.:o'J {g ,§,'PL:rt \j, T~d>z.-: f$:~{g~~ gf ;{giiHX 
~{g .~,: ~~{g ~*1lx:rJJ$ o 

[0149] *11:~iJliY'J Et'J ~. ~-~{~4'tf:11'1J:ic~1/r£5~~f§ %t§*B'J{§,fil,~~~ -~{§4' PR 
#ffli'tg~~wm~tt•m~~~~ffl%ffi:¥.:1¥Jffiflo 
[o 150] t:E* ,'.It [jJ:j 1¥.J-,t ~~Mi iJU i:p , ,(:E_t_~~ ~S204:Z. llfJ, J::~~Jikf PT l?J, 1'Lfflj: ~4:3l:ti 
~, £5J:::i£2t~t5t:l:t!:64~:t:t:, ffl-f-ti4t:m=Jffif,f1Y,~Jg~-Jm{gW#,,l'!JcffEJ{J l?J, F~d>z.. -
i'lfli{i"/ ,@,: ~-~{i"/4';,j(W(i'7 ~i ,Jti:p, {[~-~{;'[4'(l(j,'.lt~)'jzW(il'Jlrl~-~{;'[4'1j(W(f] ~i 
i¥J ti'\' m r , 1~ 1t:: a~~ -si~ 1s 4' : J{ it a-1· raJ n ~i , ;i:t J:P , a i+u-t 1fL fi; Et'] it ut il!tL1 l'5 a J2i~ -
~1§ 4' 1'fiJ ~ tirJz.. riu B'J ot-lf ~rl ~ it ut raJ n ~R i¥J ·titm r , {~ Jt::'ft.EJg--~ {ci 4' o il!i:ilxt J=:;-91 
J-Jl1 o''.l 1J 31:;ill W f J ~i 8''.l WIB 'tl{ , l1P xi" .i: iJJ J:: 1~ i¥J 1f :i:t:itHrY~c'i. ~i t 1J , ~~ 1iJt l'Jt: ~ J:: fR i¥J )(Jl ~<: o 

[0151] tE:;,J,:allJ:l i¥J- -,t~iJfu:1Ju9c1, J::IB:&J2ititR:64BSffi-f-l?J, F~d>z.. -= 1-f~-~1i"i4' 
i'rJ 1t,l):JZ:t&~um-~{84'1xWi:n ~iiP/wZtEitat J¥i.fi;i¥Jitatat*il'JlrlJ{ itat rm r J ~B!ii'1·t11t 
m r. fAlmim:&J2it~A:'.fic1,~,: tEa*~ilJ~~-~fg4'1x1&n ~U(JJ¾-~f§♦z..J§D'1ffi-ffi 

'.i:EB1 J'rJJ pg *4:lz:IIJ*=Jffi {g11,81t*i¥J 2¾ -*{~ ◊1¥.J QlnJEWH'J, AiJ't\li'til r, fAl ~ mttJ2it~ '.i:E {l"i 

,@,: 1=Ei1-at ~fi;i¥Jituta1*~tt~ itAtfa] i'11lti!2.Fni¥J~=tm5EB-JfaJ pg /ili ~:X*m5E{\Ci ,~, o 

[0152J im~ii[J)'] a(Jn::, rntE1§,'8,i1JJi1i1?J, r3i&z.-1i"i ,§,, m-=r:r~~~*·~l['.KY&l'rlfa ,@,: 

x~ f.,H4t:k )(Jl i¥J ffi9!2it ~HI o 

[0153J ;m~iJlJJ)j i¥J R::, 1.:1±i1-ati@,si:J'.11?J, rz-, t&lYliJVfl1J4t ~::tt~w~%'.i¥JuttiU; :½f~)m 
~-~~~~*~~i¥J~~Mtti¥JU100W~~filflt~:~*:k%'.~M~*~~ffl~fl~i¥J 
~~,~~*~%'.*•~-~~ffi~n~AiJ~Mm~AiJ~ooml'rl~@~~,:m-)'jzffi:JEm 
-~ffl4'(l(J~~:m-~1t*ffl-~ffl◊i¥J~MM«l'8~~-i¥J~ili~~:Wic.fffflT*• 
m-~f§4'i¥JJ::wmm/liJ~~:~Iffl-t-ffeam-~m♦ITT~wmml'rl~~mrr1¥Jutoom 
1¥l:tiicA1:$\IJ; m-~1i'l4'ffetxl'rl~~1*~~ 51 (l(JaJ2iuttiJ, ~-~154'ffetx;ITTffi~{§~~ 
5[ i¥J :!z:~B-JtUJifi {-Ei¥Jatl't1J,Jff ii'~:ti-ii1P1tU; ~-;,.:{tiflPUCCll'ft.*ffi-3'~{"§♦1¥.JfHt<U; m-;,jz 
{!ffiPUCCHllZJ!J,fl;-~{g4'[!{Jnt trJJifr:f:EEJ{JAf f§J W i¥J 11J\lr,B,J :$\lj: m-'/j( 11'. ffiPRAClllt*ffl-~ 
{g4'Er-JB1t<IJ; m -;,jz {5eiflPRACHJt*m-~{1§4'8{] a,J;i1JJ1Jrt[i'8Bi j'sjtiif i¥J :t;f.ic,Bi°;ifJ o 

[0154] rm~W im i¥J :Je' a~·raJ WBttiFicA1tiU121fisl?J, f z..-: a-J·j'§J WJ[l',j JHtlPitiJ 'B1J'§J'ii1B(J 4-1 
i'ffJllttU, aJJ'ffJ WITT~:W:BitiU o 

[0155] ~~mim (!{]£ .J::~* ~~{g4'i¥J'ft.*'(jJ&iiJAi§l?), r~d>z-,-ff:fflPUCCII18f•Jt 
~ffl· -sJH~4'i¥J{X~: 1:tiflPRACHm~,1ttiJ!ffi-~fEf4'i¥JljzW(: f!fflPRACHaJ2im-~1g4' 
EY,J ;,j(~jj;U{i#JPUCCll18f ~,~:&:J2i~ -~f,af 4'[j{J;,jz~[l',J ,g,fn, 
[0156] ;(r:7-Js:ffi:E,lj 1'8-,t~J)lliffelj tj:i, tEN-'rPRACHJi!r:1Jf;ki¥J~:5lr{tr ~iifE {t'iiait'f'.E~{f 1¥J'tw 
,x r· ,N-i'PRACH18f .:5:HlctEt§fi'tJ o'JA1:zyi-lfl-5G ~r E!X,~N-i'PRACH;zJ#J®l5t1[fflrm,1; ;t i=J:i, Bt:l:!'J.:: 

0A 



CN 108111286 A 15/34 :m 

• 7G B 1§ I?)_ r 3i & z - : a~·~ ~ -=f qirn ~ t11% , r-11% •ir o 

[0157] tEJis:JtaJJ ITT-1'-~~17tl q:t 'J:.3£tt~{t 1%Bt§ I?)_ r 3i&z- :ftitVUttHt ,~,tt~ 

{t-'%CSI-RS; JPJtl1{t1%:tk-SS blocko 
[015sJ tEJis:JtaJJ ITT-1'-~~17tl t=J:i, J:.:l£#&1i~B1§: ~1E1l:tk-, .EJ J:.:l£JtJ!1l:tk-64J!*, 
fflr 1:iJ l?J_Jffittl?J_ r 3iy-z_-jj5:t,pifl1Effi-~{t4ITTPRACH'&im: Jffitt.EJffi-~{t41¥JPRACH 

foJr*~ITTSS blockx,t @!¥] tJJP€:t*AITTPRACHl¥Jat~{irli, ~7Effi-~{t4 fo)T 6 fflITTPRACH'&_f 

mi¥J at~{irli; Jffitt.EJffi-~{t4ITTPRACHfo)r*~l¥JSS blockx1@ITT tJJfr€:t*Al¥JPRACH'&_f 
m, iiifl1Effi-~{g4'fo)T6 ffl 1¥JPRACH'&.fm; Jffittfi)E;t§JP] {tmt#1iE~{tj:ITTSS blockx,t@ITTtJJ 

P€:ttiAITTPRACHl¥J at~{irli, ~JEffi-~{t4 ?JT6 ffl ITTPRACH'&imi¥Jatmx{irli; Jffitt1mJEt§ 
JP] {tmt#1iE~{tj:ITTSS blockx1@ITTtJJfr€:ttiA1¥JPRACH'8.fm, 11ifl1Effi-~{g4'fo)T6 ffl1¥JPRACH 

'&im; .EJffi -~{t41¥JPRACHfo)r*~ITTSS blockM@ITT tJJP€:t*AITTPRACHl¥]a,t:!Ejt,f,;ji, .EJffi 

-~{g4'fo)T6 fflITTPRACH'&im1¥Jat~{fnuji;t§JP]; .EJffi-~{t4ITTPRACHfo}r*~1¥JSS blockx,t 

@ITT tJJP€:t* A !¥]PRACH!¥] at ~ffHfnuli, ~ ffi -~{g 4 ?Jr 6 ffl 1¥JPRACH'&_f m l¥J at ~ffHfnulit§ JPJ ; .EJ 
fi)E;t§ JP] {tm!f-3"1iE~{tj:1¥JSS blockx,J-@1¥] tJJP€:t*AITTPRACHITT at~ffili, .EJffi-~{t4foJr 
6 ffl ITT PRACH'&_f m l¥J at ~{irlit§ JP] ; .EJ im )E;t§ JP] {gm 4tHiE {~ W: ITT SS b 1 ockx,t @!¥] tJJP€:t * A 

B'~PRACHITT at fvHfnuli, .EJ ffi - ~{g 4 fo)T 6 ffl 1¥1 PRACH'&.f m l¥J at ~m{irlit§ JPJ ; A$ , 1m )E;t§ JPJ {g 
m!f-HiE~{tj:ITTSS block79.EJffi-~{g4'foJr6 ffl1¥JPRACH,Ji)r*~1¥JCSI-RS1¥JSS blocko 

[0159J tEJis:Jt aJJ 1¥J-1'-~~17tl q:i, J:.:l£#&1i~B1§: *411:ffl:tk-, .EJ J:.:l£JtJ!1l:tk-64J!*, 

m r I?)_ r 3i & z- : 11411: m-= Jffi ft-=µ ,8 itJ! i¥J m-= ~ ft 4 , A$ , m-= ~ ft 4 $ m w tm 1E i¥J 
PRACH'&.f m, A q:i, ffi7E 1¥JPRACH'&.fm19JA B Wcli:®t1'rffi7E5lITTPRACH'&.f m•ir $ ~tl l¥J 

PRACH'&.fm; ffiJEl¥JPRACH'&.fmfflr1~:;;J\ffi-~{s4foJr6 fflITTPRACH'&.fmi¥Jat~5¥1J/WG~m~{ir 
Ii; *411:ffi-=.;tffi{g-=µ )i'?:Jti!ITTffi ~ ~{t4, A9=1, m=~{t4$mw.EJffi-~{t41¥JPRACH 

'8.fmfoJr*lfAl¥J fmJEl¥JCSI-RS'&im5¥1J/WGSS block; A t=j=i, fmJE1¥JCSI -Rs'&imllJ/WGSS block 

79),)\ B WcliWG1'rffi1E)(l¥JCSI-RS'&im•if;j;IJ/WGSS block.if$ ~tll¥J, ffiJEl¥JCSI-RS'&i 

m5¥1J/WGSS block.EJffi-~{t4foJr6 fflITTPRACH'&im*lfAo 
[0160] tEJis:ftaJJ ITT-1'-~~17tl$ 'ffi-~{t4foJT6 ffl 1¥JPRACH'&.fm '79ffi-~{g4'fo)Ti!=i ffl 
ITTPRACH*~ITTSS block1¥Jx,J-@1¥JtJJfr€:t*A1¥JPRACH'&.fm; ffi-~{g4'foJr6 ffl 1¥JPRACH'&.fm, 
79ffi-~{g4' fo)T 6 ffl 1¥JPRACH*~ITTCSI -RS1¥J¥m }E;t§ JP] {tmt#1iE~{tj:ITTSS blockx~·@ITT tJJ 

fr€:t*AITTPRACH'&im o 
[0161J rm~iJlaJJ ITT n::, ffi-=~1t4$Bt§ffi-bt4#:l:il!OO, A9=1, ffl-btt#:t&OO q:i l¥J btt#{ir 

* {.It79 ffi -;j'~ JE {lat, PRACH'&im .i:)-q:t .EJ bt t#{irx,t@B'~PRACH'&imiil~tl; ffi -=::~{g 4 $ 

Bt§ffi-=.tt4#:tm00, A9=1, ffi-=.ttt#:t&OO 9=1 l¥J bt*~1ir*1i19ffi-=.HiJE{iat ,CSI-RS'&_f~~ir 
;j;IJ/WGSS block.i:)-q:t .EJ bt4#{irx1@ITTCSI -RS'&if~;j;IJ/!=!X:SS blockfBl~tf o 
[0162J tEJis:ftaJJ ITT-1'-~~17tl$, J:.J£*411:ffl:tk-~mr*411:ffi-=Jffi1t-=µ,8Wcli1¥J~m~t11 

:ltl:;' A9=1 '~m~t11:ltt;ffl-=p}~:;;J\illrt§JPJ at~• 7G rl¥JPRACHZl'aJ 1¥J~m~raJ ~; 0 

[0163] rm~iJlaJJ 1¥] n::' JffittPUCCHffi-~{g4';j;1JJffittPRACH1tJ!ffi-~{t4{!ffl;t§ [A] ITT We 

lift ,i~t, A9=1, Wclift ,~,B1§1?}_ r3i&z-: ffi-=Jffift-=µ ,8nfnJ@tiif □ M=~atraJ; ffi-=.jffift-=µ 

~~mm □ ~~ffi-=Jffiffi-=µ~JtJ!ffi-~ffi41¥J~~z~ITT~~ffili;~~ffim:mm• 

CORESETffim; t!lt~~raJ 0 

()C: 
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ifil 1tr=n }~ l"lc ilffi -1* ,1~, o 
[0178J rm~iJl ~ITT£, ffi-1ff ,~,ITT iJWJtLl~i!?JJ:f:i:t, 1:§ffi-=1* ,~,ITTiJWJtLl~i!?J1:f:i:t7G~ o 

[0179J tE*R~ ITT-1-~JJTh:1Yui=p, _tJ£J::.t~1JJ3(76ifffl-=t Ll r~&z-= t£$~1*% 7'J 

$~1ff % JJ'-tli pg ITTX 1-$~{ff % ITT 'tl6l r, Ll &7J'$~{ff %*4)( :9J $ ITT %5:t& ffiX 1-$~{ff 

% x-t $. ITT$~{ff %*4)(:C}J$; tf}AD1-$~{ff %JJ'-tliITT~1-$~{ff %:frtli 1=P V]1f Y 1-$~{ff 

%,fi$~ffi%7'JV]~ITT$~ffi%ITTffi6lr,Ll&%$~ffi%*~J;J$ITT%5:t&ffl~;Q]~ 

ITT $~{ff% x1 m ITT$~ {ff% *4)( :c}J $ : tf $~ 1ff % 7'1 J 1-$~ 1ff % ITT 'ti 6l r , Ll & JJ'$~ {ff 

%*4)(:C}J$ITT%5:t&ffll:§J1-$~{ff %x-tmITT$~{ff %*4)(:C}J$; ~i=p ,x, Y ,D ,JT'J:ATM 

~rlITTlE!if?i&o 
[0180] rm~-ill.~ ITT£, :(£$~{ff% 7'1$~{ff %JJ'-t£ipg ITTX1-$~{ff %ITT'ti6l r, ffl-=tit• 

X1-$~ffi%ITT&%$~ffi%*~J;J$ITT$~J;J$BmLlr~d>z-:$~ffi%%fflpgITT 

t~ JE $~{ff% ITT$~ {ff% *4)( :c}J $; tf $~{ff% %tli 5'r ITT t~ JE $~{ff% ITT $~{ff %*4)( :c}J 

*; ffl-=im1ff-=n' ,el"lcit.ITT ffl-=tit•&7J'$~1*%*4)(:CJJ$ITT$~{a; x,t-$~1ff %i=p ITTt~JE 

$~{ff% ITT $~{ff %*4)(:C}J $ o 
[0181] rm~iJl~ ITT£, tf}AD1-$~{ff %JJ'-tliITT~1-$~{ff %%tli i=p V]1f Y1-$~{ff % , 

fi$~ffi%7'JV]~ITT$~ffi%ITTffi6lr,ffl-=tit•;Q]~ITT$~ffi%ITT&%$~ffi%*~:9J 

$ITT$~ :c}J $ Bti5 Ll r ~ & z - : D1-$ ~{ff% JJ'ffl pg ITT t~ JE $~ 1ff % ITT$~ {ff% *4)( :9J 

$: D1-$~{g %5J'-tli5'rITTf~]E$~{8 %ITT $~{ff %*4)(J;J$; ffi-=im1ff-=n',el"lcit.ITT ffl-=fit 

.&7J'$~{ff %*4)(:C}J $ITT$~{!; D1-$~{ff % %tli pg ITT Y 1-$~{ff % i=p t~ JE $~{ff% ITT 

$~{§ %*4)(:C}J $ 0 
[0182J rm~w.~ ITT£, t£$~1ff %7'1J1-$~1*%ITT'tt6l r, m-=tit•J 1-$~1ff %ITT& 

% $~{ff% *4)( :9J $ITT$~ :9J $Bti5 Ll r ~& z - : J 1-$~{ff % 1=P t~ JE $~{ff% ITT$~ 

1* % *4)(:c}J * : ffl-=im 1ff-=n' ,e l"lcil ITT ffl-=tit •&7J'$~1* % *4)( :c}J *ITT$ ~11; J 1-$~ 1* 
% 5'r ITT t~ JE $~{ff% ITT$~ {ff% *4)( :c}J $ o 
[ 0183] rm~ -ill. ~ ITT £ ' ft t~ JE $ ~ 1ff % {ii -=t-1-M $ 1-t~ JE $~ {g % :n'-ffl pg ITT '[g 6l r ' 

t~ JE $~{ff% 7'1-1-M $1-t~ JE $~{ff% JJ'tli pg Aff fi AM :if fi lj\ $~{§ % *4)( :9J $ ITT 

$~ffi%:M:if,ffiJE$~ffi%7'1Mff$~ffi%1=PAfffi::f(M:iffi~$~ffi%*~J;J$ITT 

$~{8%0 
[0184] tf;zjs:R~ ITT-1-~JJTh:1YUl=P '&%$~{ff %*4)(:C}J$ITTffent&ifilttLl r~d>z-1:f 

S:t•JE=*ffiffiJE~ITT±v:itt&•JE:mfflm-=tit•&*$~ffi%*~J;J$ITT$~J;J*•JE; 
1!-z 1,@ ffl -=fit. & % $~{ff % * 4)( :c}J $ ITT $ ~ :c}J $ iO ffi-= ifil {ff-=n' ,e l"lc it ITT fl fi~ {i. JE ; ~ 

i=p,mtt$-t-~m&ffl$1-&%$~ffi%*~J;J$ITTM6lr,&%$~ffi%*~J;J$ITT±v 

nt&7'1$1-~ffii=pffl-~ffiMffi~ITTffi-&%$~ffl%*~J;J$~$1-~ffii=pffl-=~m 

foJrt~~ITTffi-=&7J'$~{ff %*4)(:C}J$z&, ~i=p, ffi-1iiQ~ffl-=1iiSU§~~ o 

[0185J rm~iJl~ ITT£, _t3£ffl-1iiRriJ Ll£?1&¥, ili riJLl£¥-flt ,{s ff7G~~rll=to 

[0186] ®~-m~ ITT£, !;)_tJ£ffi-tiffi7'1?1&¥ 7'J1Yun!:ffiJt~, §P _t3£$1'-&7J'$~1*% 

*4)(:C}J $ riJ Ll mtt?J& ¥1:f 5:tn!:ff & tl, bl:: ~o, 51-&7J'$~{g % *4)(:C}J $ *ffl ?i& ¥ 12345:itt 

ff & ffl, rm ?1& ¥ 2tiffi ITT&%$~ {ff %*4)( :C}J $ jg?J& ¥ lti iQ ITT &7J'$~{ff %*4)(:C}J $1m _t 

_t3£t17n!:;J§ITT 11, _t3£~¥3tiiRITT &7J'$~{ff %*4)(:C}J$1;;~ -'=F2tiiRITT &7J'$~{ff % 

07 
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•41z: r}J $ :JJ□ J: J:J2ttf;;:ltl:;m ITT {i, 1:& oz~;Jt o 
[0187] rm~iJl~ ITT¾' J:J2tJ:1R1J~76ffJ=llfimJi[j, r~d>z-:1JA& ffl&73'-#~{t% 

-~~$:~f~~~~ITT#~ffl%,[j,&%#~ffl%•~~$ITT%A%™&ffl~~~~ 

~ITT#~ffl%ITT#~ffl%~~~$:~f~~~~ITT#~ffl%,[j,&%#~ffl%•~~$ 

ITT%A~~&ffl~~~~ITT#~ffl%ITT#~ffl%~~~$:[j,&%#~ffl%•~~$ITT% 

A&fflm-~~ITT~~ffl%ITT#~ffl%•~~$,H.&fflm=~~ITT#~ffl%ITT#~ffl 

%•~~$:~fm=imffl11~re•ITT~~#~ffl%ffl½,[j,&%#~ffl%~~~$ITT% 

A%™&ffl~~#~ffl%ffl½ITT#~ffl%•~~$:~fm-imffl-=¼"~&fflITT~~#~ffl 

%%ffl,[j,&%#~ffl%•~~$ITT%A%™&ffl~~#~ffl%%fflITT#~ffl%~~~ 
$0 

[0188] rm~iJl~ w¾,a~ r~d>z-~14r, J:J2tJ::tRm~16fffflf\j,&73'-#~1t% 

-~~$ITT%A&ffl#~ffl%•~~$:#~ffl%ITT#~ffl%~~~ffik#~ffl%~~: 

#~1t%ITT;y: §I :kfM~ffffiki'l~~ o 
[0189] a*1t~ ITT-1-~ME-Wu$, J:J2t~-ff pJ[j, ~:ri§: ~IfRffi~, ~ J:J2t~kffi~743£ 

• , ffl f ~ IfR m =im {g 11 )~ ITT Weir. EJ',J ffl f & ffl#~ {g % if§* ITT {g ,@, ITT :rR a ffiA , ~ $ , :rR a 

tlA ~ ti§ [j, r ~ y z- : m-:tR EtlA iO m = :rR EffiA ; ~ $ ' m-:tR "a-ffiA iO ffi = :rR a ffi 

AZOOITT*~§ffl\j,r~&z-:m-*"a-ffiA~m=*affiA~~~ITTre•tt~~:a 

m-:tR EtlA rm f ~~ k& 'rl#~{g % if§* ITT {g ,@, ITT n ~~ {J!VJ\ f am= :rR E ffiA rm f 

~~ k& ffl#~{g % if§* ITT {g ,@, ITT n ~~ {l: am-:tR a tlA r , rtu m =im {t-=¼" ,8 & fflm =im 

ffl11~~m-imffl11~re•ITTM~ITT#~ffl%ffl*ITTffl~:am=*affiAr,rtuffi=im 

ffl11~ITT#~ffl%ffl*ITTffi~ITT~§l~fM~fm=imffl11~~m-imffl11~re•ITT# 

~1t%if§*ITT1t,@,w&ffl~ §I 0 

[0190] rm~iJl~ITTR::, a:tRaffiA~m-:tRaffiAITT'tifJG r' #~{t%ITT#~1t%.41z: 

rJJ $ ITT J11mFt1:v:•m f :t~1F#~1t % ITT #~1* % if§*~ 131 o 
[0191] rm~iJl~ ITT R::' am-:tR atlAiOm=:tR atlAr '73'-JJ!J \j,&5}#~{t%~4)(J}J 

$W%A&'~#~1t%.41z:J}J$: am-:tR affiAr, H•& 'rj#~1t%ti41z:J}J$, am= 

:rRatlAr, \j,&73'-#~{t%.4)(J}J$ITT:Jf~A&ffl#~{t%.4)(J}J$: am=:tRatlAr, 

H•&ffl#~ffl%•~~$,am-*1a-ffiAr,\j,&%#~ffl%•~~$ITT%A&ffl# 
~{§%~4)(~$o 

[0192J rm~iJl ~ ITT R::, am-:tRa1lAioffi=:tR a1JtAr, 73'-JJIJ \j,&%#~1t%:rt41z:rJJ 

$ITT%A&ffl#~ffl%-~~$ffifJGr,m-*affiArITT&%*1a-$ITT&%#~ffl%. 

~~$ITT:tf;;:ltl:;~m=*1a-ffiArITT&%*a$ITT&%#~ffl%-~~$ITTW:ltl:;~~. 

M#,~m-*affiArITT&%*a$ITT&%#~ffl%-~~$ITTW:itl:;~m=*affiA 

rs"1&%*1a-$ITT&%#~ffl%•~~$ITTW:ltl:;%™•re•o 
[ o 193 J rm~ iJl ~ITT¾, J:J2t~-l'iJ [j, 1ft f m-if!Ht-=¼" ,r#, tt ~□tt fttm $ , {13 # ~~~ f 11:L 

[0194J rm~iJl~ ITT R::, J:J2t~1-1Jt~R:: l'iJ [j,imtt~14ME114*~i.mITT, x-tf m#, m \j,im 

Ji[j, r:1JA~l:,W,, {s~~~f Jlt: J:J2t1J~:l:>11ftf~-:£bflff$: :mt#, J:J2t~1-1Jt~[j,{f:m 

ffl½ITT%A%™~f~~ITT:£b~ff$o 
[0195J ~ME-Wu4 

00 
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[0196] :;;j'>:Jjtll;J~M!if3/H~1#7--1N§,\\'!,1t4~~~.,@:J'!§-'fffi=:iiTI{~rw,.;l, OOSfeHtJ@*iitaJl 
'.J-;m!if3ilH~{MtJ{a ,gt:?;c45Z:~'llii¥J~ttJ;jtl;[fil-, iz□ 008fir7T\, tiHkff.~m: 
[0197J @cli1t~s2, J'!Ff ~,rfrJ£:m-:iiTI11'll'f Bfilic~ 12)_-f ~&z.-f§ ,1~,: •-~11"!◊,JZ?!& 

n ~Ill, :tt rr , 1'1JifrJ£:m-~1i'f 4'i¥J 1iz:.i!1x?/&m.ct;W:lt$-*1a4'<JZJ& n ~ll!rrrt~m. r, 1~ 1J::tiz: 
iliPfritffi-*{g4'; ~ itatr§] ( J ~Ill' ;l't:cp 'f=Eit □t ff!. 5GBSitUtt@,~-½ JitiliJifrit:m-~{s4'(1',J 
IJ,j·~uz.riTJ (l',j ut tf:MLct:Pfri£~ itut l'sJ n ~~ i¥J'tf & r, 1¥ it:tiz:iliJifrj£•-~m 4-: PUCCH: 
PRACH; ~JR'ittMITTPHACH; 
[0198] ti4)tf~~84, 1=j J:.IBre~.tl~82tU:t, ,ElfftJ;:4)tffi-jfl1{gf.i ,~Jtlzi¥Jffl-~{a4', 
A LfJ , pfri£ffl -~ {a 4-~ JifrIBffl-:@f~-W ,8 7'E ~*if~* 1N&~ir cp i¥JK /f'-5G ~MH1 '=a JiJri£K 
,t-~•xtilii¥Jffl-~n~1¥JM&r~~1¥Jffl+:mJ£m-~ffi4'cpmffi~1=j•~&%ffl* 
ITT{l'i ,§,: 1t rj=t, Kn:krllX:~~rl i¥J !if?/&, 
[0199] :@J1l:.it~Ii, El=l TtET=E~W:ifl:l;,KctH&~il-t:p (l',JK/f'-5G*M.l:ct:-'=3K/f'-5GJ:xt 07.8''1. 
-*n ~ll!i¥Jtit,JG r*4)t•~<im1al'f ,.2:1tt&i¥J*ffi11· 1=3~~1a 5if9:.¥Jr'11a,F@,R',J:m-,1Hg1r, 
en Jffi:ct::m ·Jffi{tr~ R,: ±iJJ J:. fl?.1i .i:~3[;f,Yt\ I -~{J11-lHtf *ITT{~,@!, 1¥1 J:. fl?.' It] J1t' j:jJ !VJW1;J{ "9□ 

fnJ J:. J~ -~ {ci ~if§* i¥J {ci ,El, ITT fciJ ~, 
[0200J 1ri ~iJlrJJJ ITT~, J:.;izl!~i'. µJ 12)_ lfl.1i1!!,m*411:t-lttR:s4, m J:\J w, IP] atBmrt411:tJV.R:s4 
;j<U/4ci'.~~82, fB#:::f ~ll! T J1t, 
[0201] -{£*:tiz:ajj 8{)-,t-~hllif3/Utp , J:.it,ttt1xm~s1~m.:r:im:ct:i2,J_ r~Y Z---{J1iil:tJl4XJifr 
j£ffi-~{a4': 1PJ£J.J:.1r-r5:!l!rtlf§:lti:PUCCH, ~fJ.I\\H-tJL*}\ {ajgPRACH: Arr, fir1f PRACll't'Ltl5: 
~f-:§€;$(l',JPRACHQX;:fuJt$PRACH, 
[0202J fFrf ~itlf!rl RtJ ~, J:JzBJ'lr:lim~s2:iffflrtUJ.UJrJ£~-3mfsT-f ,8 i¥J~gfJ nJiJrJ1~­
:illif1§1Y kJfclififr1f fl'f ,@,, Atp ,Jifr}tffi-,®{l'f11,8(l'']Ffg}J~-r§l:U, r~&z.-: Pfri£~ ~J.i!H~ 
T-i ,~;zJW~**!tki¥J ~g)J, Pfr3£514-3m {l'fT-i ,~5i:M'~~~**ft'(f:f1~·tn, ,rfri£--:iffi{l'f'ft A 
JZM':g:jl)t~**~Et.JFJgfJ, Jifiit~ <@1~l'f ,~ITT::id£~?/&, 
[0203J ®~iJllltl i¥J ti1::, lJ~~ {t-!%il'§*ITT{i'f ,\¥!,1!!,tffil:U, r ~&~ - : #~{Ff%~ 91: ftim::ift 
~1i'i ,g; ~c;-1a %*4JCJ}J$, 
[0204] riii ~iJllJf! ITT~, ~-~{j'(◊r::p 1:Itiffiffi-'=j~c;,f,!:/ J.g· if~:!ki¥J{~ ,@!,QX;fr~--~{~HHfr 
~ffii¥J~~m1&:tB~ffffiffi1=j#~ffiqffi~~fflA. 
[0205] t[;jl:Jiz:ll,8 (l',J --1-~JJ'@:f:liU r::p, T=EN/f'-PRACHJifr*~ITT#~fa%¥WJ JE{l'f J!t1S0t1~f!1'·1¥J'ti 
{)Gr ,N/j'-PRACH~~:5-}WctEil'91BJ i'rJB1·~£i!!ji:;tp E!iwN/f'-PRACH±M'!MJi?t~mFDM: ;ttcp, B1 .i:B1 

!¥-7G~:f\sl2J_ r.~&2'..-,AtllJR, T~Jlr,14'%,t1%~-fro 
[0206] tE;,$:£ aJl i¥J-1'3l;JJUii'Y~ cp, s.3£~~{a !;§-~:ri i2,J_ r .?t/J>z -- dciilt:tl\~{§ ,g$:olt 
{a%CSI-RS: ir,jtJ:7{R-i;g,:f;k:sS block. 
[0207J {:1:;,$:£ll,8Et.J--1'3l';EeiWUcp ,J:.3£~1l:US'J:\JW,iiJ,fffii2,J_ F~&z.-:1iz:J!tl~,-'J_r.3£ 
*tl5Z:tji;ks1:4:!3i:, 143-'f rtl .-:iffl{j'( -'/'i ,o~Jiz:J!~=~1Ei4', ~ r:p, m_:*{l'f 4f cp-J1;ffifwJEi¥J 
PRACHWi;~]Jj, ft rj1 , fyjJE i¥JPRACHl'Ji ~7~},). i=. jl!jt:'.i/.siJZ~f~jJEx i¥J PRACH~~,~~if rj1 ½t:J$1¥J 
PRACHl'f:t~; f.wJ:ElflPRACHi,z:f WlUtl Tf~J~~-~{a♦ Jifr 6 ffl i¥JPRACII1&:t~m i¥J a,J'~;j< P/QX;tgj~{v: 
f1: rt]~- - ·.;®fi§'ft HJtilijEC:~{~◊, Arp, :m=~f,'f 4'-r:p ffiw1=j•-~{1S◊El",JPRACH§1 
~Pfr*TTxi¥Jf.!ilJEi¥JCS1-RS1&!;8lP/QX;SS block; ~r:p, f.wJ-£ITTCSI -RSi,'-'f&;j<□/QX;SS blockn 

~{) 
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}At:i rJieir.M#iYHE>l.WCSI-RS'&i~ffl~;fO/MSS blockffl~t=p:lzt:J'fW, ffiJEWCSI-RS'&i~ 

;fO/EiX:SS b lock--'=5 m-~{B◊ ?fr ti ffl WPRACH1&.t~*l&c o 

[0208] tE:;$:15Z)~)'j w-t-~:nfil'!Yui=r 'm-~{t◊J=ifrti ffl WPRACH'&i~' J9m-~{t◊J=ifrti ffl 

WPRACH*l&cWSS blockWx1 @WfJJ~iHiAWPRACH'&i~: m-~{B◊ fifrti ffl WPRACH'&i~, 

J9m-~{B◊?Jrti fflWPRACH*l&cWCSI-RSW1iJEt§[rt]{gm:4~1iE~1tJ:WSS blockx1@Er-Jf}] 

~tgAWPRACH'&i~ o 

co209J ® ~-m l3Ji w ~, m=~1t◊r=r~:J:im-tt~:rthoo, Jt r=r, m-tt t#:1:thoo r=r w ttt#1ir 

tfR 1iJ9m-1'1fiJE{RHt, PRACH'&i~-~t=p '=i ttt#1irxt @Er-JPRACH'&i~iffi::lzt;J'f: m=.~{g4't=p 

~:J:im= ttt#:1:thlfil, ;tt r=r, m=ttt#:1:thlfil r=r w ttt#1irt!R {iJ9m=1g!JE{Jliat, CSI -RS'&i~-~ 

;fO/!i;,GSS blockffl~t=p --'=5 rt t#{irx1@WCSI -RS1&£~;f0/!i;,GSS blockiffi::®1c¥ o 

[ 021 O] ft:;$: R ~ ITT -t-~ JJW: '!Yu t=p , J::. 5£ We_i'Al tk.: 82 ~ ffl + 79 m-im {B-it ,8 Meitvm ~tv Jt!: 

~ ' ;tt t=p 'tvm~tvJt!:it ffl + 1~ ;;f-{ft + t§ [rt] at~~ JG r ITT PRACHzJRJ ITT ~m~ fa]~~ 0 

[0211] 1ffi~15i~ ITT~' imttPUCCHm-~{g4';fO:imttPRACHRi!m-~1s◊{tfflt§~ Wr:!ie 

I{t ,@,, ;ttr=p, rJicjif~ ,@,~;j:r1]12J, r~d>z-: m=im{t-it #.i,n[o]@iJ D M"~iatfaJ: m=im{t-it 

B~@iT □ --'=5~m=imffi-itBRi!ffi-~m◊w~~z~w~~fflir.:~~mm1&£~• 

CORESETJ5':f~: jf~S:::fs] o 

co212J ®~iJi~ w ~, J::.:i£~ii'.PT12J,1ir+m=im1t-it ,8 r=r, tt:tmt~ftimr=r, 1s *~~l+rl=L 

[0213] *R~~:nfil'!YU~tl{# T-trr{s,@,RJ!~ji,@ffl+m=im1B71,8' 009~t1Hi:;$:R 

~ ~nfil1JHI1#W1B ,@,g4'.SC~ir.Er-J~;jtjtl!lfil=, ~o009J=ifr;;f-, i~~ir.~till: 
[0214J Ri!tltk.:92, ffl+~m-im1B-it,8Ri!~~1t%: 

[0215] *4'.SCtltk.:94' --'=5 J::.5£Ri!tltk.:92J!g' ffl +g4'.SCJ=ifr:i£m-im1t-it #.i,&.tJw--'=5 ?fr~ 

~~1*%*§*w1t,@,: Jtr=r ,J=ifr~1B,@,~:J:\!il2}, r~&z -= ~~1*%*§*~51 w1t,@, .~~ 
1t%g4'.SCJ;J$W1t ,@, o 

[0216] imttJ::.~~ir.' EBTtl~ m-im{t-it ,8RJ5~~{8%ZJ§*4)(m-im{B-it ,8RJ5 

w --'=5 ~~ 1* % t§ *w 1t ,@, , ~P m-:i!!i 1t 11,8 :i!!ittm =:i!!i 1*11 ,8 :t~;;f-w 1J :rX:~rYi1 T ~~ 1t % 

t§*W1B ,@,w J::.:Jl, l2slrlt, PT12J,ftt!f{:1~~□ 1i'iJ l:.1~~~1t%t§*w1s ,@,w i'J'iJ ~o 

[0217] ®~iJ?,~ ITT~' _t~{t ,@,t=p~t§w~~{t%t§*~ 51 ITT~§ 1J,-=fM~+m=im1t 

-it ,12,Jgm-im 1§71 B Weir.ITT ~~{t % t§ *~ 51 ITT Jx ffi~ § 0 

co218J 1ffi~-W,13Ji w ~.tE1iJE12J, r~&z-~1tJ:at, 1* ,@,i=r~1m~~1*%*§*~ 51 = ~~ 

{g % ITT~~ {g % *4)( :c)J $ t§ xi+• A ITT~~ {g % *4)(:C)J $ ITT ft{R' ij, + !i;,G#~ Tm- n 

~:~~ffi%w~~ffi%*~J;J$fflxt+~~ffi%Mtt%ffl~w•:::k~~ffi%*~J;J$W 

ftffi,~+M#~+m=n~:~~m%w~~m%g~J;J$fflxt+ffiJE~~ffi%rw~ 

~{t%1:£lj)(:C}J$Er-Jft{R' ;J,-=fM#~+m- n~l; ~~1B%W~~1*%*4)(:C}J$' t§Mr ffl 

+ii<'. ft7J' ~~1* % *4)( :C}J $ITT~~ :C)J $ ITT ft{R' ij, + M#~ Tm ll] n ~l ; ~~{8 % ITT~ 

~{g%g4)(:C)J$' ATM#~+mn n~l 0 

co219J ®~iJ?,~ w~.m-n~l ,m=n~l ,m- !'1~l ,mnn~limtt12J, -rz-1J:rX:11JHJE: 

El3 m = :im {B-it ,8 Weir. w {i, ffi JE>l w {i: m llY I' l ~l imtt 12J, r z-jj 5:t iff.l JE: m = im {t-it ,8 We 

Ir. w 1i , El3 ft5J'-~~ 1B % t:£4'.SC :c)J $ w ~ 1t m II iff.l JE w 1i , ffi JE>l. w 1i o 

[0220J ffii ~iJ?,~ w ~, 1* ,@,~m = m-1* ,@,5fom=1t ,@,: Jtr=r, m-1* ,@,~:J:i12J, r~&z 

')(\ 
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-: B~{1§%t§*~ 111 ITT~§; B~{8%JJ\.ffiITT~ §; B~{8%JJ\.tllITTtll~ 111; 4If:'1'-~~{1§ 

%*ffli=p•*ITTB~ffl%ITT*~~$ffi;M~B~ffl%ITTB~ffl%*~~$$•*wB~ 

ffl%*~~$:ffl+tt•ft*B~ffl%*~~$ITTB~~$;~ffl+tt•ft*B~ffl%* 
41( :r}J $ ITT B ~ r}J $ fifr *~ITT B ~ {1§ % t§ *~ 11 I : ffi-= :® {1§11}21~ IE 1¥1 B~ {1§ % t§ ~ ~ 11 I : 
ffi-=:®ffl11Bffi1EWB~ffl%1¥JB~ffl%-~~$ffi;ffi-=ffl~§mLlr~&z-:B~ 

{1§%t§*~51,B~{1§%*4>e:CJJ$o 
[0221] 1lfi~-mfYjITT¾,ffi-={1§}~,$§mITTB~{*%*4>e:CJJ$7'1ftJJ\.B~{1§%*4>e:r}J~io 

[0222] mJ~iJlfYj ITT¾' ffi-={8 ,@!,i=p§mITTB~{8%f§*~ 51 ffltt~:l:&OOt~7J\ 0 

[0223] mJ~-mfYj ITT¾' J:ja~Ji4>etl:tR:94114>effi-:®{1§71 ,8:®D.:Ll rz-:1JA&'~l¥Jffi-
{1§ ,@)¥Offi-={8 ,g: :J;:g{ffflPUCCHm~& ffiffi-{1§ ,@!)fOffi-={8 ,@!,; :J;:g{f fflPUSCHm~&ffiffi­

{8 ,@,;foffi-={8 ,@!,: {ffflPUCCHm~& tJffi-{1§ ,@!,, rnf {ffflPUSCH&ffiffi-={1§,@!,o 

[0224] mJ~iJlfYj ITT¾, ft{tfflPUCCHm~& ffiffi-{1§ ,@!,, {tfflPUSCH& ffiffi-={* ,@,w'tit'.£ 

r, J:-J~:nr!xE§:tt Ll rz-: ffi-=:®{811,12:;r-A~Jf!iciiffi-{* ,@,ITT ~~n, ;tti=p, m-{* ,@, 

ffl+ffi7J\ffi-:®ffl11BLlft*B~ffl%*~~$ITTnA&ffiB~ffl%*~~$:ffi-=:®ffl 

11BA~~iiffi-ffl~ITT~JJ:ffi-=:®ffl11B;r-Mffi-:®ffl11B~iiffi-ffl~:ffi-=:®ffl 

11,12 x1 ffi-:® {1§ 11,12 Jf!iciiffi-{* ,@, o 
co225J mi~iJlfYj ITT¾, ffi-{1§ ,@,ITTiJWHM~1ifh:1JA, ~ffi-={1§ ,@,ITT iJWJtLl~1ifh:1JA7G~ o 

co226J ft*~fYj ITT-'1'-~~1Jui=p, _t~•4>etl:tR:94xEffl + lV. r ~&z-: ft~~{*% n 
B~ {1§ % *tll pg ITT x '1'-B~ {1§ % ITT 'ti 6L r , lV. ftJJ\. B~ {1§ %*4>C :r}J $ITT% A *4>CX '1'-B~{1§ 

% M Jstz ITT B~{1§ %*41(:r}J $: ft}J-D'1'-B~{8 % *tll ITT4If:'1'-B~{1§ % fHll $ :lzttl Y '1'-B~{1§ 

%,HB~ffl%7'1:izt~ITTB~ffl%ITTffit'.£r,Llft%B~ffl%*~~$ITT%A*~~:lzt~ 
ITT B~{§ % M Jstz ITT B~ {1§ % *4)( :r}J $ : ft B ~ {1§ % n J '1'-B~ {1§ % ITT 'ti 6L r , Ll ft JJ\.B~ {1§ 

%*41(:r}J$ITT%A.4>C~J'1'-B~{1§%x1JstlITTB~{1§%.4>e:C}J$: ;lti=p ,x, Y ,D ,Jn*+§X; 

~+lITTiE~~o 
[0227] mJ~iJlfYj ITT R:;, ftB~{1§% nB~{8%JJ\.t£1.pg ITTX1'-B~{8%ITT·tf t'.£ r, fflrit• 

X'1'-B~ffl%ITTft%~~ffl%-~~$ITTB~~$§mLlr~&z-:B~ffl%%fflpgITT 

:J'~ IE B~{1§ % ITT B~{8 %*41(:r}J $: ft B~{1§ % JJ\.tll>1r ITT :J'~ IE B~{g % ITT B~{g %*41(:r}J 

$; ffi-=:®{811,12Jf!iciiITT ffl-Fit•ftJJ\.B~{g %*41(:r}J$ITTB~{1: X'1'-B~{1§%$ ITTt~IE 

B~{g % ITT B~{* %*4>e~ $ o 
[022sJ mi ~iJlfYj ITT¾, ft}J-D'1'-B~{8 %JJ\.tllITT4If:'1'-B~{8 %JJ\.tll $ :lzttl Y'1'-B~{g % , 

HB~ffl%n:izt*ITTB~ffl%ITTffit'.£r,ffl+tt•:izt*ITTB~ffl%ITTft%~~ffl%-~~ 
$ ITT B~ :C}J $§m Ll r ~ & z- : D'1'-B~{8 % JJ\.tll pg ITT 1~ IE B~{§ % ITT B~{g % *4)( :r}J 

$; D'1'-B~{8%%tll>1rITTt~IE~~{8%ITTB~{g%.41(~$; ffi-=:®{1§71 BJf!iciiITT ffl+it 

•ftJJ\.B~{1§ %*4>C :i;JJ $ ITT B~{n; D'1'-B~{8 %JJ\.tll pg ITT Y '1'-B~{1§ % $ :J'~ IE B~{g % ITT 

B~{g%m41(:r}J$0 
co229J mI~-mfYj ITT R::, ftB~{8% 7'1J '1'-B~{8%ITT'tit'.£ r, ffl+it•J '1'-B~{g%ITT ft 

JJ\.B~{1§ %*4>e :r}J $ ITT B~ ~ $§1§ Ll r ~& z-: J '1'-B~{* % $ 1~ IE B~{* % 1¥1 B~ 

{g%m41(:r}J$: ffi-=:®{811,12Jf!iciiITT ffl+it•ft'.JJ\.~~{*%*4>C~$ITTB~{1; J '1'-~~{1§ 

%*ITTffi1EB~ffl%ITTB~ffl%*~~$0 

01 
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co230J mi~m~ 1¥J¾,a1~1Ef:$:~1s%1irr-1-WGit1-1~1Ef:$:~1s%%ffll7'J 1¥J'tNIJL r, 
1~ IE f:$: ~ 1s % jg-1-WG $1-1~ IE f:$: ~1s % 7}t£1. 17'] A~. AWG :if. lj\ f:$:~ 1s % tt45l J)J $1¥1 
f:$:~ffi%:WG:if,ffi1Ef:$:~ffi%jgM~f:$:~ffi%$A~•*WG:it•~f:$:~ffi%tt~J)J$1¥J 
f:$:~1s%o 
co231 J a*tt ~ 1¥1-1-~Jlfu -wu * , &%f:$:~1s %tt45(:C)J $1¥1 zvillliliffitt 12), r ~d> L-1J 

A~IE=*fflffl1E~1¥Jzvfillil~IE;*fflfflrtt•&%f:$:~ffi%tt~J)J$1¥Jf:$:~J)J$®1E: 
t~ ffl ffl r tt • & 7J\. f:$: ~ 1s % tt 45( :c)J $1¥] f:$: ~ :c)J $ 5f1J ffi-= im 1s ~ g We I[!¥] fl ~IHll liJH IE : Jt 
$,iffittit1-~mtt~it-t-&%~~ffi%tt~J)J$1¥JfflNr,&%f:$:~ffi%tt~J)J$1¥Jzv 
filliljgit-t-~m*m-~mmm~1¥Jffi-&%f:$:~ffi%tt~J)J$~it1-~m*ffi=~~ 
fofrt~7T>l¥lffi-=&%f:$:~1s %:ri45(:C)J$L&, Jt$, ffi-1,iiiJU=Jffi-=1,iiiJH§~~ o 
co232J mi ~i~ ~ 1¥1 ¾, J:.Jtffi-1,iiiRrlJ 12),¾ltt, m PT 12),¾ *-B]:, 1s ft:~~& rllto 
co233J mi ~i~~ i¥J ¾, 12),J:.Jtffi-1}ii9-jg?J&*jg-Wufilffm~, §P J:.Jtit1-&5J\.f:$:~1s % 
tt45(:c)J$Pf !2),iffitt?i&:*1JAillfftt45l, l:t:!z1J, 51-&5J\.f:$:~1s%tt45(:C)J$*ffl?l&* 12345:ltt 
rr tt45l , 1m ?J& * 21,iii9- 1¥1 &5J\. f:$:~ 1s %tt45l :c)J * jg?J& * Hi, m i¥J & 5J\. f:$:~1s %tt45l J)J * 1J1J J:. 
J:. Jtzv fillil m i¥J 11 , J:. Jt?J& * 31}ii9- i¥J & %f:$: ~ 1s % *45( :c)J * jg ?J& * 2t~ i9- i¥J & 5J\. f:$:~ 1t % 
*45( :c)J $1J1J J:. J:. Jtzvill lilJ§ i¥J 11 , 1ia~ ~ t1L 
[0234] mi~i~~ 1¥1 ¾' J:.3£.45ltltk:94DSfflr pJ 12),jffijilj, r ~d>L-1JA.45l&5J\.f:$:~ 
ffi%-~J)J$:~r~~~~l¥J~~ffi%,!2),&%f:$:~ffi%*~J)J$1¥J%A%~*~~~ 
~~~1¥J~~ffi%1¥Jf:$:~ffi%*~J)J$:~r~~~~1¥Jf:$:~ffi%,!2),&%f:$:~ffi%*~ 
J)J$1¥J%A~~-~~~~~1¥Jf:$:~ffi%1¥Jf:$:~ffi%*~J)J$:!2),&%f:$:~ffi%*~J)J$ 
1¥J%A-~ffi-~~1¥Jf:$:~ffi%1¥Jf:$:~ffi%*~J)J$,~**~ffi-=~~1¥Jf:$:~ffi%1¥Jf:$: 
~ffi%tt~J)J$:~rffi-=iffiffi~gre1t1¥J~~f:$:~ffi%•~.!2),&%~~m%•~J)J$ 
1¥1%A%~-~~~f:$:~ffi%-~1¥J~~ffi%*~J)J$:~rffi-iffiffi~g*~l¥J~~f:$: 
~ffi%%ffl,!2),&%f:$:~ffi%*~J)J$1¥J%A%~*~~~f:$:~ffi%%ffl1¥Jf:$:~ffi%*~ 
J)J$o 

co235J mi~i~~i¥J¾,al2), r~d>L-~1tj:r, !2),&%f:$:~1s%•45(:C)J$1¥J%A*45(f:$: 
~ffi%tt~J)J$:f:$:~ffi%1¥Jf:$:~ffi%~~jgffi1Ef:$:~ffi%~~:f:$:~ffi%1¥J~§ArWG 
~rffilEfl~&o 
co236J a*tt ~ 1¥1-1-~Jlfu -wu * , J:.Jt#&lr.DS'8Jr!i = Wclr.fltk:~ J:.J£*45lfltk:94J!*, m 
TT'JMJ£ffi-jffiffi~gre1tmrtt~f:$:~ffi%ffl*l¥lffi~l¥JfflBflA,Jt$,fflBflA§ 
}1512), r ~d> L-: ffi-:ra B fl A 5J;IJ ffi-= ta B tlA: Jt $ , ffi-;J:a B tlA 5j;IJ ffi-= ta B tlAL faj 

1¥l*~§ml2),r~d>L-:ffi-fflBflA~ffi=fflBflA~~~l¥Jrelt~~~;ftffi-ffl 
B 1JA rm r~& IE *45( ~~1s % t§ * i¥J 1s ,@!, i¥J n ~& 111J\ ram-= 1a BtlA rm r~& IE• 
45l~~1s%t§*l¥11s,@!,1¥J n ~&11: am-1aBflAr, fPJ ffi-=iffi1s~,B•45lffi-=iffi1s~ ,B 
jgffi-jffiffi~grelr.1¥JM~1¥Jf:$:~ffi%ffl*l¥lffi~:ftffi=fflBflAr,fPJffi-=imffi~g 
1¥J~~ffi%ffl*1¥Jffi~l¥J~§~rWG~rffi-=imffi~gjgffi-iffiffi~grelr.1¥Jf:$:~ffi% 
t§ * i¥J 1t ,@!, i¥J & ffi ?J& § o 
co237J mi~ m ~ i¥J ¾, a1a B flAT'J m-1a B tlA i¥J 'tNIJL r , ~~1t % i¥J ~~1t %tt45l 
:c)J $1¥1 J11mrr:1ir1t m rt~~ ~~1t % i¥J ~~1t % t§ * ~ 5 I o 

'){) 
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[0238J rm~~l3Jl ITT£, tEffi-ia 1a-ffiA5¥1Jffi-=1a1a-tlAr, 7J\.JJ,JLl~%$~1*%*4~:c}J 

$ITT%A*4~$~1*%*tl~:r}J$; tEffi-1a 1a-1lAr, 11**4~$~1*%*4~:r}J$, ttffi-= 
tR1a-ffiAr, 12},~7:1\.$~{g%*4~J;J$ITTHiA*4~$~{g%*4~:C}J$; tEffi-=1a1a-1l5:\r, 

11**~$~ffi%*~~$.tEffi-*1a-ffi5:\r,Ll~%$~ffi%*~~$ITT%5:\*~$ 
~{§%*4~~$o 
[0239J rm~iJtl3Jl ITT£, tEffi-1R1a-ffiA5¥1Jffi-=1a 1a-1l5:\r, JtJJ,JLl~%$~1*%*4~:c}J 

$81%5:\*~$~ffi%*~~$ffl~r,ffi-*1a-ffiArITT~%*1a-~ITT~%$~ffi%* 
~~$ITTW*;l§ffi-=*1a-ffi5:\rITT~%*1a-~ITT~%$~ffl%*~~$ITTW*;~IBJ. 
M~,l§ffi-*1a-ffiArITT~%*1a-~ITT~%$~ffi%*~~$ITTW*;~m-=*1a-ffiA 
rITT~%*1a-~ITT~%$~ffi%*~~$ITTW*;?tm~re~o 
[0240J rm~i3tl3Jl ITT£, J:.32t~~P:f Ll 1ftrffi-=jffi{gi!f ,1~Ut~□£M~, 1s #~~& r!l:to 
[0241] rm ~i,Jt l3Jl ITT£' J:.J2t~t-1l~£ pJ 12), jffij:i!fj( {t:j: MEJ{t:j:*~JlITT 'xt-=f J§~' pJ 12), Jffi 
ttLl rti5:\~Jl, 1s~~&-=f Jl:t: J:.32tffi~i>J{ft-=flBJ-!Ztflft~; M~, J:.J2t~t-1l~Ll{f~ 
ffl~ITT%5:\%m~r~IBJITT!Zt~ft~o 
[0242J ~:Wi:-Wus 
[0243] :;t,ttl3Jl ITT~:Wi:-WUkftJlH;it T-5fr!11¥{i#ft JY1, i~ff'.{i#ft JY1'EL1i1¥{i#ITTliFf, ~ r=J=i, J:.32t 

~Ff~ff~~ffJ:.32tff-~~32tITTti~o 
[0244] pJ i?t:r!h, tE:;$:~ME-Wu r=J=1, J:.32tff'.{i#ft JY1P:f Ll 'ELti{s ~~& r: u:m:, ,R i&;ff'.{i#ft (Read­
Only Memory, fifj~nROM) , llffHJLff'.!l'Rff'.{i#ft (Random Access Memory, fifj;ffFnRAM) ,~i}JEJ 

:m: ,MHi~M~ft:m:~~1rl1P:f Llff'.1itf¥Ff1~iijITTft m1 o 
[0245J :;t,ttl3Jl ITT~ME-Wukftl1;it T-5fqitzt:Elft, i~5tUlft ffl-=f~fff¥Ff, ~~, i~f¥Ff~ ff 

at~ff J:.32t1f-~tii!r=J=i ITTW#lo 
[0246] pJ J.?t:r!h, *~ME-Wu 9=l ITT ~~~-wum 12),$~ J:.32t~:Wi:1JUR P:f J.?t~MEtfA 9=l JiJrte'i32tITT 

~ -wu , * ~ :Wi: -wu tE tt ~-fl}* J2t o 
[0247] n T £1lf:r!hflfM~:;t,tt l3Jl ~ME {JU, 12), r ~~{Jci?tITT ~ME 1Yuxt:;t,tt l3Jl 1i'&*-Wfff~;f.¥ 0 

[0248] 1Jci?t~:Wi: -Wu r=j=l 81$~1* % ~d>'ELti~□rz-: Jj\ IX$~{§% (CRS) '{gif[~~{g ,@], 

$~{g% (CSI-RS) , 0JU-Rf%f!EfJ{gi![~~{g ,@l,$~{g% ,{gif[~~{g,@l,-=f1Jt~rn; {g-1% (CSI­
IM) ,fij~i)W]$~{g% (DMRS) 'rfffff~i)WJ$~{g% ,J:.fffij~i)W]$~{g% ,{gifl~Wlu$~{g% 
(SRS) ,t§{ftififilj$~{g% (PT-RS) .~Z9Jt§~$~{g% (MRS) ,0JnR$~{g% (BRS) .~w:tra 
1t$~{g% (BRRS) ,[ffi;j;JL*A{gi![{g-1% (RACH), IBJ:W{g-1% (SS), IBJ:W{g-1%~ (SS block),± 
[BJ W{g % (PSS) , j;lj [BJ W{g % (SSS) o 
[0249] J:.32t {gmt'it1iE 'pJ 12), 'ELtitmfl 1tffi{gifl4~1iE '-Wu~D7]( + 1t:i:!ti {ftjij, filH1t:i:!tf {ft 
1f3 , * + * 4~ ti 1ft m , ¥ 11 * 4~ ti 1ft m ~ , ill ,g ti ~1Jm 5¥□ £ 111 ~ fil-1t ITT t'if 1iE , -wu ~□ * &-& ~-J-t'if 
1iE (element pattern) , *~ltr~JJ!L LlR£watffi, *N1ffiUIJt§{ftlli?'1~; 
[ 0250 J rm~~ l3Jl ITT£ , J:. J2t ~ * m Ll n - tr11 ~ ~ ( ,g ti~□ -r z - 1:ixJ!i ~ : :t~J#iffflHffiHij , 4~ 
!lmlfm~iij, *&'&!lml D, $~{g %~~, *&'&t)UI!~;, *&'&tX~J§J$~) , ~W:~ 51 MZ-1% PT 
Ll*i ttf~n~~~ 51, ~n~W:P:f Ll l§-@at*Jniij~~*ff1t$iftrJ:.ITTg~1E o~JR ill PT Lln 
-tr!11t$iftr (,tt:i!/*4~) ti'A; JiJr32tITT1t$iftrtf'AP:f Ll 'ELti~?t~ffl-*N~/at~?J\.~~ o 
[ 0251] J:. J2t * 4~ ~ W: tlfl ~ n ,tt :/! ftml pJ 12), Jffi tt ~ 1W $ ~ {g % ;f□ 7( &'& ftmi D £JUE Jx t~ua 1a- ITT 
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$~{8 -1% (M£r!t$~{8 % ) to*r&!Jfm [] ITTrft~fal:: (QCL) 111ri&*Jtl:fft~/J> 0 

[0252J J:.:l£*41<:~m:¾:t~, x rmt~7T>ITT*4'.ZYffiiITT ~m:, M* ,tt;l!yffiir'IJ IJjj;ii § JW~~{t 
%to*r&yffii o !:§UE& t!Hf¾.1!rITT$~{8% (M£r!t$~{8%) to*r&yffii o ITTflt~fal: (QCL) t~;J\ 

r ITT *41<: yffii ITT ~m: r5:t ~ o 
[ 0253 J J:. :i£ 1l ~ fal:: ( QCL) y~ ,& ITT$ !~t~ d> ~ 115 , $ ifr :f}J 1; mk , $ tfiJJ f ~ , a131H-fi Ii , f :!:>a 

a1 J!, f :!:>a :ti frd, ~ f§J $~to~ l'sJ *41<: $~ o 
[0254J rm J!i~ ~ ITT 1::, t1:11tnt~~1Ju r:r , {fJ§ &7:1'-$~{8-'%*41<::i:}J $& tlif§ §-F ~&% 

$~ffi-!iy*~~$ITT%~&ffl$~ffi-!iy*~~$o 
[0255] 1jt½t~M!{JIJ1 
[0256J :2Js:11tnt~M!1JH~~:m-Ft1:trt11t~{4rITT mr1 ::tiJJ& ffl{8m~_;_ {8 ,'@, ct§ §-F 1:J£~ 
M! 1Ju r:r ITT$~ {8 -1% if§* ITT {8 ,!@_) , 7-Js: 1Jtm~ M! 'fJHli~ T -;¥~ 18 mif§ * {8 ,'@, ITT & tl1Jf! , @ffl 
-Fm-;lffi{8~ ,#_ (~PUEfflFfzffii) , i~7JY!~115: 1tHm~}Rif§;K$~•irr:r ITTK'l'iG~Et-Jt!hbtm 
-~n~tt~nx;m-~{84-: 1PJ m-;lffi{8~ ,r#-JiJr:i£1t:l!JiJr:i£m-~{84-: Ar:r ,K¾::k-FM~ 

-Fl ITT~~o i~lnUfl, iliPT~*ffi'.l$19~m:,t&<~, M* fflF ±Z9JITT¥JJzm:J:.tf¾. o 
[0257J Ar:r, JiJr:i£ITT¥JJzm:tB*$Jj(•ir, ffl-F{8m:~.;.i,n*, ¥JJzm:if§;K$~•15-~115~ r 
~d>z- :N,t-m-~¥JJzm:tt1JiITT ~_;_ ;N,t-m-~¥JJzm:fifil4tITT ~_;_ !:§K,t-m=~ITT¥)Jz}~Htfil4t 

~ m. to ITT &11M * bt 11: N,t-m-~¥JJzm: 'et1J4tE3 K ,t-m =~ITT ¥JJzm: ttfil4t ITT a-t ~Jn {8 m:n(nJ $ ITT if§ 
=K tt, M * ~ffJ±gll {8 m:n(nJ@ Er-1 if§ =K ti , ~ ±gllif§ =K ti: N ,t-m-~ ¥)Jz}R ttfil4t ITT 7J 1iz: m J=jK 1--m = ~ 

ITT¥JJzm:fifil4tITT1J1iz:m ITT &{1M* bt {1: K1--m=~¥JJzm:fifil4t ~_;_: ~$m=~¥JJzm:fifil4t ~ 
m. : Ne~ J:. i'JZJ:. ff 11 tu {8 Jl1!M~ffi{8 m:nx;~ *4'.Z ITT a1 fa]~ it : *nx; :c}J*4'.Z ITT~ it{)\~: ¥JJz m: 
7tfflITTW~ffig:MJ£~m:ffl:K$~-15-M~mITT~1--$~ITT~~mM*~~ffl=KmoJtl: 
-wITT, JiJr:i£{8m~£11J1*, PT~¾J!*¥JJz*if§*$~•15-r:r ITTit~Jt~~c1jztrt11tJ1J~f1 
~ft, ~9=1Cl::£MWeir.m., M*fvHE>l.m.o~9=1 ,C19::k-FM~-F1ITT~~ 
[0258] ~ 9=1, JiJr:i£m=~¥JJzm:ttfil!¾:f'~* § Si" B Weil¥JJzm:fifil!.ir, M** § Si" B We 
_if.~m:fifil4t.15-r:r B1ii!rITTSl i".ir: Jtl:-WITT, m-~¥JJzm:ttfil4t¾:t~, ~~~~* (serving 

beam) o 

[0259J JiJr:i£m-~¥JJzm:tt1J4tl:::t~~* § s,t-.B Weil¥JJzm:ttfil4t•i5- ,M*~* § s,t-.B Weil 
¥)Jz}R fifil! -15- 9=1 B 1ii!r ITT S 11--•ir , M * B Weil ITT riJ m ¥JJz }R : Jt!:-ZJ7 ITT , m = ~ ¥JJzm: 4ifil4t I:: 
t~, ~m¥)Jz}R (candidate beam) 

[ 0260 J Ji)r ;l£ B Weil ¥JJz * fifil4t ' I:: :t~ m-jffi 18 ~ ,#_ :j'[¾. 1!r ~ m = Jffi {8 ~ ,#_ ITT ¥JJz * 'etf fil4t ' M * 
~-J~{~-~~-~- J~{~-~M~~ti~ 
>n - )ill S 71 "" 3 l=l /J\ ~i=l 5f1 - ,!ill S 71 "" l=l 'J t!X ;,r;:. t.tt JJ:tr ; 

[0261] ~r:pN, S, Sll::::k-FM~-FlITT~~, # £1.SllJ\-FM~-FSo 
[0262J Jtl:-2)7 ITT, JiJr:i£¥JJzm: 1MJ4t x-t @-F ~ r z- = 1t:l!¥JJzm:, *41<:¥JJzm:, 41<:1t¥JJzm:x1, ¥JJzm: 
ffi, *41<:¥JJzm:ffi, 1t:l!¥JJzm:ffi, *41<:1J~, *r&ffii5-, :t1tu18m, rff $~{8-'%, 1:1r~~{8 

[0263] Ji)r;i£¥)Jz}Rt}ifil4t~m. ~115~ r~d>z-M*f_§_i5-: BLER, *4'.Z{8%:C}J$ ,RSRP ,RSRQ, 

18m~ m., *4'.ZYffii{8-=frli bt, *4'.ZYffii{8rli bt o 
[0264] JJt>1r, m-~{84-, PT~l$19¥JJzm:'t&<~m*184-, ~m$~{8%~ §1, PT nt¥JJz51u¥ 

-1% 'M* if§*~ ITT {8m~~{t ,'@, ( fJHmRSRP) 0 m-~{t 4-' riJ ~ Jffi:u~O r ITT 1tm 1t$tuz-M 

')A 
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tHirnl:ff 1t$iftr: 4PJ:£J!Ll:. ff t~tlJ{tm (PUCCH) , ~:fl~:tJUiA 1tm (PRACH) , ~ i=p , 4PJ:£l~:flt13< 
Affim,~~r~$ITT~~~m13<AffimM$~~$ITT~-~~~m13<Affimo 
[0265] 0010~:t!Hi7-$:R ~ 1ft:izt¾'.Mfi19u ltl1}¾ITT~T~9!R~1tJ:ITT 1tmmt ;& tMITT¥JitJ1ibT>~ 
00 o ~f0Wc1Iml1AITTCSI -RS, fflrt&W!U~W::k9& o* J5Jr:i£ITTCSI-RSJ5Jr*lf~r ITTBLERtE~~AT 
M$Ar~r11JlR fl ~Rf§, UEftml11JJE~W::k9&$1tJ:JVGiL (beam failure detection) o.tlt5'~, 
~fti!t@cJI~ zv~ (SS block ,SSB) tom]jt)jITTCSI -RS51t~, ~JVGffi-~~5RixtJ4t mt;o fro*J5Jr 
:i£ITTffi-~~W:ixlJ4t mt; i=p-,t-csr -RS51t~J5Jr*~ITT1tmmt; (19Ufrt!BLERM$RSRP) ~!RR 
fl~RJ§, UEftffil'§7f1iRJ.W. TffiITT~:izt~JR (new candidate beam) o 
[0266] 3~fmITTffi=:~~W:ii3J4t mt; (CSI-RS) ~!RR fl ~R, # £1.#1=E--t-ffi-~~W:i!fil-1t 
mt:S: (~Ufrt!CSI-RS, M$SS block) ~!RR fl ~R, fflf1pJ!J, JsqJffi-~1t4-RilJJi-Ui, ep:(£x1f2 
-1.ffJ5t~-1., PIIJ,Ri!ffi-~1t4t, 19ufr□~JR't*2lirr*f§4-o 
c 0261J 1:Jt:izt¾'. Mfi ,wu 2 

co26sJ 7-$:1:Jt:izt¾'.Mfi19u1mu!l!+ffi-~1t4-R:i!ITT t/,JW:~1*, ~ m1=1::t!i!R~1ti:im H., M$~ 
W::k9& (beam failure) ITTtrrt'.Jl r, ffl?~JJ-~:iztITT~W:~ir (ep BWclIITTPT:izt~W: ,ffi-~ 
~W:i!fil4t) t=p :izt:tlffiITT pJ ffl~W: 01fJ.~' rmJ!x1+ ffl? ftmlITT ff ~nl:ff ~R tlJ 'pJ IJ, :Pifl1iUEtEff 
½X ITT st j's] t/,J W: to tX 1&J/,J w:-r , ,~ 31 :!'A ff~ W: 'tij( 2l ¥JrU¥ , :lit rnHifl 1i ~ W: 'tij( 2l t:E ~~ , 1W it~ W: 'tij( 
J[St!'sJM*, UE*Ml'sJ~f!j:ffJ3l:~5Ro 
[0269] $1:trni§f ,x1rffi-~1t4-,~:nsfro-rWclI1t,~,Z-MtHit: ffi-~1t4-lJZ~fl 
~R, ~itstrsJ n~R o 
[0210J 1m J! iJi ~ITT~, -1.J£Wclit/,J W:~1* fr□ r = *Wclli'.1t ,~,~ m-~1* 4-lx~ n ~~ s~· , ffi 
-~1t4t1jz~,mttJ5Jr:i£ITTffi-~1t4-1x~n ~R, ffi=im1ti1 ,B {f 11:Ri!ffi-~1t4(; M$, 
*Wc1f 1t ,~,~ ~ itS1!'sJ fl ~Rat, J5Jr*~ITTitS1 iji;t,mttJiJr:i£ITT ~i-rstf§J fl ~R, ffi=ii1t-=µ 
,B {f 11:Ri!ffi-~1t4t; M$, *WclI 1t ,~,~ ~ itS1!'sJ fl ~Rtoffi-~1t4tljz}ji: fl ~RS1, J5Jr* 
~ ITT it S11Ji 5t ,mtt J5Jrj£ ITT ~ it S1 j's] fl ~R , to/ M ffi - ~ 1t 4t {)\ ~,m tt Jifrj£ ITT ffi - ~ 1t 4t {)Z 

~ fl ~R , ffi =.im 1t-=p ,B ff 11:R:i!ffi -~1t 4-o 
[0211J .tlt5'~, ~ mffi-~1t4txl~~J3l:Ri!, (ePR~~*'~2l:k9&J§) , ~~:J:t~&fror 
z-: 1=1::ffi=.im 1t-=p ,B ri'iJ ffi-im1ti1 ,BR:i!ITT ffi-~1t4-ITT lJZ~, M$ ~ itS1!'sJ, ~$tH 
it, ,mtt fl~~ J§, ffi =.im 1ti1 ,B ri'D ~ fil 1e ~□ ffiA~1t ,~,; 1=Effi =.im 1t-=p ,B ri'iJ ffi -jffi 1t11 ,BR 
i!ITTffi-~1t4-ITTlJZ~, M$ ~ itstrsJ, M$rnir, ,mttn ~RJ§ITTY1'-St!'sJtii1irz~, ffi=:jffi 
1t-=p ,B ri'iJ ~ fil 1e ~o ffiA~1t ,~, ; ~ t=p 'y ~ATM~ rO ITT !i1£~ 0 J5Jr:i£ITT ffi A~ 1t ,~, '*7f-~ * 
't*2l:k9&, tO/M*~Jc~ii3J4t:kJ3l:ITTt!i!R~1tJ: o 
[0212J 1mJ!~~, *r ~ itS1fsJ ITTit~®,1~Zt/,JW:ox1rffi-~1t4-R:i!ITTt/,JW:rffi13, ~ it 
strsJ ITT ®~3}2 PT IJ,~frtlr z - : 1) t&W!UJIJJ5Jr*~ITTi!fil4tM$~}R:kJ,ks~·ilJ, M$t&~!UIIJJ5Jr 
*~ITT tJ!Jr4t M$~W::kJ3l:S1 iuJ5Jr*~ ITT st j's] SITT tiieiS1 iu; 2) ~W::kJ3l:t&WllJia *t!i!R fl ~R 
st iu , M $ ~* :kJ,k t&WllJ ta *t!i!R fl ~R st iuJ5Jr *~ITT S1 j's] SITT tiie.S1 iu 3) ffi -lJZR:i!ffi -
~ffi4-M~,M$ffi-tXR:i!ffi-~ffi4-M~~*~ITTM~SITT~filst~;-0ffi=.iiffi-=µ 
~re1ffflrffi•m-~ffl4-ITT-1.ff51t~ITTst~,M$ffi=.imffi-=µ~relifflrffi•m-~m 
4- ITT _t ff 51t ~ ITT st iuJ5Jr *~ITT s~· j's] SITT 1iie.S1 iu ; 5) m-~1* 4-ffi • ITT ~~1* 1% ~ 5 I ITT R 
:i!S1 iu, M$ m-~1* 4-ffi • ITT ~~1t 1% ~ 5 I ITT R:i!S1 iuJ5Jr*~ITT S1 j's] SITT 1iie.M iu; 6) 
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ffi-1,X 1!fflPUCCHRJ!ffi-~fg41¥J s~·tu, Mirffi-1.X 1!fflPUCCHRJ!ffi-~fg4 ?fr*~!¥] 

strsJ if1¥JtiicSttu; 7) ffi-1.x1!fflPRACHRJ!ffi-~18'41¥Js~·tu, Mirffi-1.x1!fflPRACHR 

J!ffi-~ 18' 4 fifr * ~ 1¥1 st l'sJ i' 1¥1 tiicst tu ; ;it * , fifr J£ l¥J st fsJ m tiicst tu£ :t~ , fifr Jf a<J st fsJ 
w 1¥13f ~Elst tu, Mir* rsJ st tu, wZ:trts}Rsttu o 
[ 0213J 1lfi J!-m ~ 1¥J £ , m-~1841¥J RJ31.x~ 'El. 1i ~ & ~□ r z- : 1) fifrJ£ a<J m-~ 18' 4 
1,X~, :t~1ffflPUCCH'Bt&ITTRJ!ffi-~1841.X~; 2) fifrj£1¥Jffi-~1841.X~, :t~1ffflPRACH'Bt 
&ITTRJ!ffi-~1841.X~; 3) fifr)fa{]ffi-~1841.X~, :t~1!fflPRACHRJ!ffi-~1841JZ~lo 
rucrn'Bt&l¥JRJ!ffi-~ffl4~~1¥J~~o 
[0274] {jt:iz'g~]Jffi,WIJ3 

[0275] *1:ft~~JWE,fyuf~~~rffi-~184*~1¥JPRACH'Bt&l¥JWcii'.1If*, EE rffi-~{8'4 
flt' R 1!fflPRACH, mJftfJJ~ElmA~fr R 8 i?:ff PRACH'Bt& Bil*Bz:rffj)tj Well'., fifr ~MrUElm "§, IE. 
i~~~ t1J fflr RJ!ffi-~{84E!<JPRACH'Bt&Wcli'. 0 55 )'~' ~)'gftfJJ~amA~fr@:PRACH1JZ.~lOSS 
block*~,18£x~·+ffi-~184lm a, pJ~l=:jCSI-RS,SS blockMirCSI-RSlOSS block* 
~o~!lt.x1r£MWcii'.CSI-RSlOSS blockSt, rlfiJ!trwJi-kITTUE!lffill¥J1~i&, ~ffrUExt-f 

:t§ * a<J wrn m. lo m-~18'41¥1 J:Ja o 
[0276] x1rPRACH'Bt&5}Wc~~ tu, xt-f~IJr ~YZ - : :aN'l'fifrj£1¥J~lll)}JHJLmA {8m 

(PRACH) fifr*~l¥1 rfr~~18~¥iJE 18mtftt1~i&St, !J!iJN'l'PRACH'Bt&5J'-WctE:t§~ a<Jst~ 
lfL ic , Mir x t-f@J 7J' FDM; ffi-jm 18' 11,8 , ~$~?fr*~ 1¥1 r ff~~ {8 ~ trw Ji {8 m ti# t!:1~ i)t 
1¥JttJlliffHJLmA {§m (PRACH) :n'Wcft~~ 1¥JSt~JfLjc; ;it r=p 'fifrjfa{] Bth-:ltlfi jc ''El.t§St~- -f­

~!Jt "tf ~ M :tr 11 ~~if O * - iv 1¥1 ' r ff~~ 18 ~ 'El, tr!i ~I] r z-M :tr ~13. if : Cs I - Rs ' s s 
blocko 
[0277] Jl1*rms ,PRACH'Bt&ff~IJr4f1iE ''El.tr!i~IJr~Y'Z - : m-~1841¥JPRACHfifr*~ 
ITTSS block ITT x,t JE.1¥1 tJJ~amA1¥JPRACH1¥JSt~1ftii'., 1i°Jflkffi-~{1g41¥JPRACH'Bt&1¥J St~1ft 
ff; ;ttr=p, fifrJ£!¥J1JJ~E1mAl¥JPRACHl¥J st~1ftff, £EE ffi-ilfi{811 B rAJ ffi=ilfi {§11,8RJ3ITT 
fJJ~amAl¥JPRACHl¥Jj!!jcff 184~£~: rm, s~·~1:v:1i1., flPSt~1ffiuli'.{8 }~L 

[0278] ffi-~{84ITTPRACHfifr*~1¥JSS block1¥J:X,j $.!¥J1JJ~amA1¥JPRACH'Bt&, 1iiiJkffi­

~184ITTPRACH'Bt&: ffi-~{1g41¥JPRACHfifr*~1¥JCSI-RS1¥JiiJE:t§~ {8m4f1iE,W1i&1¥JSS 

block1¥Jx,j !E.!¥J1JJ~E1mA1¥JPRACHl¥JS~·h-:Jt1ftii'., 1iiiJkffi-~11g4E!<JPRACH'Bt&1¥JSt~1ftii'.; ffi 
-~fg4'1¥JPRACHfifr*~1¥JCSI-RS1¥JimJE;t§~18m4f1-iE1~i&1¥JSS block!¥Jx,jJE.!¥J1JJ~amA 
ITTPRACH'Bt&, 1i°ikffi-~184ITTPRACH'i5:t& o 
[0279] ffi-ilfi1811,8, ~$~ffi-~{1g41¥JPRACHfifr*~1¥JSS blocka<Jx,j !E.!¥J1JJ~amA 
1¥JPRACHl¥Jst~1ffiuli'., l=:jffi-~18'41¥JPRACH'B:t&a<Jsth-:lt1ffiuli'.~~: Mir, ffi-ilfi{§l1,8, ~ 
$~ffi-~{1g41¥JPRACHfifr*~1¥JSS block ITT x,t JE.!¥] tJJ~atiA1¥JPRACH1¥JSttfITT1ffiuff, l=:jffi­
~18' 41¥JPRACH'i5:t&l¥JSt(f]JJ{ffiuit~ ~ o 
[0280] St(f]JJ{ffiuir.1¥1 £rft. PT ~)'g'Bf 'l'SS block burst ITT §I 'l'SS blockfofrtEITTOFDMtf ~ 
(Miri~OFDM1-f~ITT§l 'l''6:t&lfiic (resource element, RE)) , M1r§l 'l'SS blockfokttl¥J$ 
:n'w':00:(bandwidth part,BWP) ITT§l'l''6:t&lfiic(resource element,RE) o 
[0281 J ffi-jm {811,8 , ~$ ~ffi-~18 41¥1 PRACHfiJr*~ !¥JCS I -RS 1¥J ii ,@;t§ ~ 18' mtf 1iE 

1~i&1¥JSS block ITT x,t JE.1¥] 1JJ~amA1¥JPRACH!¥JSt~ffiii'., l=:jffi-~18'41¥JPRACH'i5:t&E!<JSt~ 

'JC. 
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{vJ!.T- ~; wt;:jlr, ffi-ill[{§Tf ,12, T-1ff~ffi-~{§4:-ITTPRACHJiJr*!EkEl'-JCSI-RSITTiiJEt§~ {§ 

it[4~1iE{& i&ITTSS block ITT x-t fZITTtJJPt~AITTPRACHITTa-NtYl{ffiair., ~ffi-~{§4-ITTPRACH~~ 

ITT a~· *Yl {irff T-~ ; 
[0282] Ht-z:v:1:1!!, })d:u1Weir.~if r:p :lz\Al$5t~if, ffl-=f PRACH-beam recovery, J:t.t#1iE'E1 

M~r~&z-wtfflif:ffi=ill[ffi-=p~~ffi-jffiffi-=p~R*ffi=~ffi4,MBreif.~;:jlrffl 

5E5l.ITTPRACH~~r:p, tlf!7f\J:t.r:J=tV-i'PRACH~~, ffl-=ftlf!7f\ffi-~{§4'Ji]r*W,kITTPRACH~~ITT 

at ~10 I wZ*Yl ~{flir.; ffi =ill[ {§Tf ,12 ~ ffi-jffi {§TJ ,12 R*ffi - ~{§ 4-, N1. B Weir.wt ;:jlrffl5E 5( 

ITTCSI-RS~~lO/wZSS blockr:J=t, tlft7f\J:t.r:J=tT-i'CSI-RS~~lO/wtSS block, ~ffi-~{§4-ITT 

PRACH~~*W,k; ffi-~{§4:- JiJr*!EkWPRACH, {!fflffi--~{§4-ITTPRACHJi)r*Jf:XITTSS block ITT 

x-t MITTfJJPt~AITTPRACH~~; wt;:jlr' ffi-ill[{§TfITT~iAWeir.~Or: ffi-~{§4-JiJr*!EkITT 

PRACH, {!fflffi-~{§4:-ITTPRACHJiJr*!EkITTSS blockITTX'J MITTfJJPEt~AWPRACH~~: ffi-~ 

{§4:-JiJr*!EkITTPRACH, {!fflffi-~{§ 4-ITTPRACHJiJr*!EkITTCSI -RS ITT~ )Et§~ {§it[t#1iEf~i&ITT 

SS blockITTx-t fZITTfJJPt~AITTPRACH~~; wt;:jlr, ffi-ill[{§TfITT~iAWeI~ar: ffi-~{§4-

JiJr*!Ek WP RACH,{! ffl ffi-~ {§ 4-ITT PRACHJi)r *!Ek ITT CS I -RS ITT ii )Et§~{§ it[!r,f 1iE 1& i& ITT SS 

blockITTX1 fZITTtJJPt~AITTPRACH~~J; J:t.r:p, VlOT~:k-=fwt~-=f lITT~zi&o:itt-z:vITT ,JAB1f 

~if r:J=t ~ 1:l!r,f 5E ~if , PT ~ {! ffl l:t t# :I:!!! 00 ITT 7:f f! o A {t mf"§ , ~o 5!Ht t# t-t!! 00 r:J=t tt t#1ft :rift 751 t# 

JE {i ( ¥u~□ 1) at' ~7f\tlf!7f\JiJrJ£rt t# JiJr*!EkITTPRACH~~ 0 

[0283] ¥u~□, ~fti!JB Weir.716-i' JWJWiITTCSI-RS~~, mjJ:t.r:J=t41'-JWJ1JHiITTCSI-RS~~~~~ 

-=f amJITT{t$1fu~}R (rIP, ffi=~~JRtifil4t, serving beam) , rmJ:t.~ITT 12-i' JWJ1JIITTCSI-RS~~ 

ffl-=fRJJilffi~}R (rIP ,ffi-~~}R'flfil4t,new candidate beam identification) o{!fflrtt# 

:!:t!!OO*~flB Weir.16-i' JWJ1JIITTCSI -RS~~ITT4-i'~~, ep rtt#tih0075116' bl 111_0000_0000_ 

0000, *~7f\ffi=~~}R'f!fil4t: Jjjf,, ffl16-i' JWJ1JIITTCSI -RS~~r:p ITT 12~~, ep ttt#:l:t!!00751 

16' bOOOO_ll ll_ll ll_l l ll*~1lB Weir.ITT JjjrITT 12-i'~~o 

[0284] ~□ *CS I -RS~SS blockff'.tE-x1-x1 $**, !J!Ll rtt#tihOO 75116' bOOOO_l 111_ 

1111_11 llJiJrx-t@ITTSS blockJiJr*!EkITTPRACH15t~, ~g4t4JllWeif1::751ffi-~{§4-ITT.:fz ~_t;j~ 

[0285] ~O*'B$1m-i'CSI -RS~--t-SS block*W,kat, SS blockJiJr*!EkITTPRACHM*YlWf~~g 

i~ lm-i'CSI -RS*!Ek, {8 £'B$-i'CSI-RS~g~iillWeif.wt;:jlr~ ~,~ ffl5E5l.t.IB!J!Ll*1!ffl41'-T-[1'1] ITT ff 

Ju **ff rR * o 

[0286] Jltjf,, tE3t:M:We.'i1.$-i'QCLITTCSI -RSlOSS blockITTtf1Jt r, PT~ ~SS block*!EkITT 

PRACH751~,tt, f'tJ§ ~!r,f 5EITT*Yl~z:v:itt_;., *~JJilimJEQCL**ITTCSI-RSlOSS blockEr-JWeir.o 

A~rm~,ffi=ill[ffi11~~ffi-ill[ffi11~reir.~~z:v:itt;,m/J\~-=pffl~M~•ftrITT 

PRACHZ!'EJ ITT*Yl~!'EJ ~~ o $1'-QCLITTCSI-RS{!fflt§~ ITT ff7U, {8 £ill[ii:;f ~ ITT*Y1~~~*3t 

:M:~fti!ift/ruM-=fCSI -RS'Bt~ITT [R 5t o 

[0287] 0011£tlH!rs;;$:REJJ:]1Jt~~JJfil¥Ll3t~1J¾ITT~~{§~ ~PRACH~~*!Ek7Jf!ITT~~OO o 

1& IE , * ~JE We if. T 4 -t- c s I - Rs '6t ~ 11 751 ffi = ~ ~ JR 'fl fil4t ( ep n e w c an d i d a t e b e am 

ident if ica t ion) , mj i~ [Q-i'CSI -RS~~~~ ~--t-SS blockim JI {§it[t#1iEf~i& (f7U~O 

spatial QCL) otlH!rstJJPt~Aa~·ss blocklOPRACHITTWe.'i1.7Jf! ,CSI-RS~~~tEt§~a-_t~~ 

~, 1f!£T-~*Yl~~~ITTPRACH:ittqf--a~lt oJ:t.r:J=t, ffi--t-CSI-RSH~~SS block]i)r*W,k 

')7 
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ITTPRACH*!IJc, rroJt:#;ITTCSI-RS,f:&1~ ~Jl;{teJOO~{ir-11.ITTPRACH*!IJco rm~iJl~ ITT¾, ~tLllxtr 

SS block r, {SZ.1JZ. ~-/['-CSI -RsitWc-11., ~lf/;kiA*!IJcEJ zJsJiwi ,,@*!IJc*~ ITT PRACH, ep 00 i:p 

ITTPRACH-Oo 
[0288] Jlt5'r, PUCCHll:JPRACHtPiJ ~ fflrffd~l(;~-~{§~, pJ ~j¾-$-JJ:~t§~Wc-11., f!JZ*{f 

ffl t§ ~ ITT Wc-11.§JG *tltrt , 'EL 1§ ~or~ d> z-§JGtli if : ~ =Jffi {§ ff ,8 ortJ@iT o M=ii a1 !'sJ : ~ = 

Jffi{tff ,80fnJ@iT [] ~~-~{§~Zl'sJ ITTa1fsJ{fnu-'I.; CORESET'&.t~; t!~~rsJ 0 

[ o 289 J 1ft izt ~ :OOHYiJ 4 
[0290] Jls:1jtizt~~,fyiJi:p ~-Jffi{§TJ ,8 (UE) £rtiJJ!U&ffi1J\r£MWc-'I.& tJ~~)jrEJ'Jif 7'10 

[0291] JffijjJ14:'z~=Jffi1tff ,8 (ep, £Mftw) 2t13ITT$~1* 1%, ~-Jffi1*ff ,8 (ep, uEftw) ~JH 

5E $~ {t 1% t§ *~ 11 , $~ 1* 1%*4:'z r)J $ , flJZ *$~ 1* 1% t§ *~ 11 ll:J $~ {§ 1% *4:'z r)J $ , :itt 

-ti;; ITT , ~t J5fr:iz!$.ITT $~ {§ 1% ffl * ~ 11 , M* $~ {§ 1% *4:'z r)J $ , §JG*$~{§ 1% t§ *~ 11 ll:J $ 

~ 1* 1% *4:'z r)J $ , 1R E ~ ~ = Jffi {§ ff ,8 o rm~ iJl ~ , ~ £ $~ {§ 1% t§ * ~ 11 , ¾ ffl -=ft~~ 2t 

13¥3z}R {§ ,~,, G§Jitil~tR15 PT ~f$7'1¥3!5!HR E (beam reporting) o Jffictx1-=f$~{§ 1% '8-t~ITT 

t~7J', ,fyiJ~l:JCSI -RS resource§JGifSS block, *~fJJl:X1r2t13¥Bz}R§JG*2t13ftw~fs]~¥Ez-MITT 

t~7J'J:j[i ( ,fyiJ~l:J' 1~7J'~~J¥Bz}R~ 11) 0 

[0292] rm~iJl~ITT,$~{t-'%*41z:Jjj$,£t~RSRP(Reference Signal Received 

Power) , 79 T 1!ri:1ii, Jls:~lUrJti:r{ffflRSRP*{~~$~{§-'%*4:'z]j]$ITTWi:iz!$.o 

[0293] 1:f¥3z}Rtti Ea1 '£MWc-'I.ITT $~{§ 1%t§*~ 5I ITT & tl~ § N' rffiUEftw& tJJ5fr~ITTti 

1REITT$~{§1% t§*~ 11 ITT~§ M, Jl;i:pM1J\r§JG~-=fN, 1mMl1:JN£:j;:r§JG~rOITT~~o:itl:­

ffeITT, x1+$~1* 1% t§*~ 11 ITT & ffitiJJ!iJ'EL1t~or ~d>z-f!JZffl-&r = 1) J5fr:iz!$.$~1*1% J5fr* 

!IJc ITT$~{§ 1% *4:'zJ}J $ t§x1r ~ A ITT$~{§ 1% *4:'z JjJ $ ITT &{i, !J\ ™*~ T n ~~ T-1 ; * 
-ffeITT, T-l¾~=Jffi11'fff ,8~-11., §JG* EB &5J\.ITT$~{§ -'%*41z:J)J$~1tmll ~JH5E, f!JZiftE 

~tlffl5Ex:~m:iz!$.$~ffi-'%m*I1JcITT$~ffi-'%*~Jjj$,fflxt+m:iz!$.$~ffi-'%mtE*ffl 

fl'J ~j;:$~{* 1%*4:'z]j]$ITT &{i§JGltt~5E$~{§1% rITT$~{*-'%*41z:Jjj$ITT &111, 11\r§JG 

*~r n ~~ T-2: j£-ffe ITT , T-2¾~=Jffi 1§TJ ,8 Wc-11., §JG* EB &7J'ITT $~1§ 1%*4:'zJ)J $1t{t 

mll~JH5E, §JG*tEtitiffl5Ex: 3) J5fr~$~1*1% J5fr*!IJcITT$~1*1%*4:zrJJ$, t§x1r&*$ 

~{§1%*41z:J)J$ITT$~J)J$ITT&{i, !J\™*~rn ~~ T-3; :itl:-ffeITT 'T-3¾~=Jffi1§TJ ,8 

Wc-11., §JG* EB &7J\. ITT$~{§ 1% *4:'z J)J $1t{t m II~ 5E , fl,IZif tEtit'l ffl 5E x : 4) pfr:lz!$, $~1§ 1% 

pfr*!IJcITT$~{§1%*41z:J)J$, AT!l)G*Ar~rn~~T-4; j£-ffeITT, T-4¾~=Jffi1§Tf ,8Wc 

I' §JG* EB &7J\.ITT$~1t -'%*4:'z]j]$~{tmll ~J§JE' §JG*tEtit'lffl5Ex 0 

[0294] ,fyiJ~l:J, £Mftwffic-'I. T 8/['-CSI -RS resourcefflr¥Bz}R-i)l[fj, 1m J§Wc-11.t§*'&.f~fflr 

UEftw& ffibeam reporting, Jl;i:p ft ilf ix tJ4,f-¥3z}R'&.f~ o~ctx1r8,f-CSI resource;l!ff{§ 

mWrn m. m, UEftw~ ff!. T t§ x1@ ITT RSRP~a :1l ~l:J * 1 pfr~ o Jl; i:p CR I, 7'1CS I -RS re source 

indicationo 
[0295] *1 
[0296] 

ICRI-0 CRI-1 -6OdBm 

CRI-2 

,-79dBm 

-96dBm 

00 
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CRI-3 -74dBm 

CRI-4 -95dBm 

CRI-5 -13OdBm 

CRI-6 -llOdBm 

CRI-7 -86dBm 

[0297] t!Hli!}& tJtt41-~:i;IHtt~ITT~IH!¾iJ, {CRI -0, CRI -1, CRI-3 ,CRI -7} ~R.~t§@ITTRSRP~W 

;&'.a* m~*i& ffi~£Mft™ o ttPn: 

[0298] 'tl6U: ~£MftjjijfJlclr. T-1-& ffiITT1,uJ\ i'l ~~, ~P-85dB, ]J!IJCRI-7~t::f~~fim)E i~ i'l 
~~~~t1J, ]J!lj fflf1ftjjij{5l_&ffiPnr fg ,I~!,: { [CRI-O, -79dBm] , [CRI-1, -6OdBm] , [CRI-3, -74dBm]} o 

[0299] 'tfi6l2: UEftw1lffl4-bi t&?J'-J:.:J'R '&1-bi tITT zv:itt:3/9-ldB' # H:ti::kITT ~45( {1§ ~ :C}J 

$:3/9t~x11itR 15, rm Jt:1mtR 15£-=f ~ITT t§x11io Jl1$rm§f, ft1fJ~PnrITT &5t*tiPnr *2 

?!r/J\ 0 

[0300] *2 

[0301] 

4~1,oo(m 

..... .. l 
I 
I 
I 
I 

•••••••••••••• .... ••••••••••• ...... ••••••••• .. •n• . :• n••••• ... ••••. •••n . •nu••••••••• . •n•• ... • .••• .. ••n ... •••u•• .••• .. •n•n••n .•••••••• .•••••••• ..... ••] 

WhOOOJ -l dllin ! 
• . 

I 

.1 
I 

,,,, ····"""'"' .------4 'b11JJ •... , .. ~,. .. . ,, ..... -------- .------., .. , -15 dBm. . .. ,,,,,,,,,,,,,, .. ' ... ! 
c 0302J ~ !Aff j1J 5E 11£ !J!IJ "JiJr3£ ~~ 1* ~ Ji!r~~ ITT~~ 1* ~~41c :c}J $ t§ x1-=f :ti ::k ITT ~~1* 
~~45(J}J$ITT &11" 'rm j1J5E n ~~£T&?J'-*tiITT ~{tru!E 151-dBa,t O frUE~' 83 -=f:ti::kITT 

RSRP1i:3/9-6OdBm, I!] .rlt15Z.& ffi-75dBm,&~ ~ J:. ITT~3R, ?fr~ tR15 { [CRI -1, -6OdBm] , [CRI -

3, -14dBm (i . e. , 4' b 1110) ] } , rm ~1fil~}R:l:)J ::f ¥m,@. i~i't!J!IJ o 

[0303] 'tfi6l3: UEftjjij{f ffl4-bi t&5ttR15, &1-bi tITTzv;i£_;_79-ldBo #_fl, :ti::kITT~45l{§ ~ 

:C}J$:19tisx11i, rmJl:1m:tR 15t!£-=f l:§z~41(:r;/J$:ti~Jli# _fiBg: riT J:.:tRITTRSRPITT &.?J'-tR 

15 oftUEftjjij, Ji::kITTRSRP{1f.:3/9-6OdBm, l!J.rlt, "Mf ?'G&?J'-Jx ffi [CRI-3 ,-14dBm (i.e. ,4' bl 110)], 

PtJ§£-=f-7 4dBmW:ittff &?J'- J:.:tR [CRI-O, -5dBm (i.e. , 4' bO1O1) J , WPtJ§, £r-79dBmW:itt 

ff &:n'-tR15 [CRI-7, -7dBm (i.e. , 4' bO111)] ofti~'tfi6l r, UEftjjij:J'R15{g,@,Pnr: { { [CRI -1, -

6OdBm], [CRI-3,-14dBm(i.e. ,4' blllO)], [CRI-O,-5dBm(i.e. ,4' bO1O1)], [CRI-7,-7dBm 

(i.e. ,4' bO111)]} o 

[0304] ~ ~*~ 'Pn*~~)[\&:frtR15 i:p ~~RSRPiiJ.m 1il:§:J'R151i::ft1~at 'mi~IJ-tR15 

{i i:p ITT~~RSRP{f 19£i'i:ittff&.?J'-tR15 o 

[0305] 1Jtnt~fffil1Jlj5 
[0306] ::2Js:1ftnt~fffil 1JIJ i:p ~-:iffi {1§~ ,12, (UE) & ffi~3RtR 15:fr 19M1-::f ~ fill?J'-, :ittff lR ?J'-·ti 

ITT&ffi o 
[0307] x1-=f~3RtR 15 rm§f '::f ~ ITT P'J ?J¥ rtR 15 ITT 'MU!tti5¥rJ1ft:%tlb~::f ~ ITT O 1!1.rlt '~i,5(_' 

~ffl15ITTP'Jff~:n'-~Mg~~~g,~i:p&-1-g~r~m~~ITTffi~P'lff~~~~~­

~ ';A rm ~J,W,x1 T~:WJR 15 ITT J~j~·tiITT ~ * 0 

')(l 
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[0308] p)T3£ITT ~:mtlH5 pg ?if' 133 ffi-18 ,@,;faj(t=fB ,@,;j:t)p,\t O Jct~' ffi-1§ ,@,~EB Par 1§ ,@, 

~d>z -MtR-&r;MJP>t: ~~1s%t§*~ 51 ITT~ §I ; ~~1s%%tRITT~ §I ; ~~1s%5J'-~RITTtR 

~ 5 I : 5}~£1. ~ ~A ITT ~~18 % ITT *4)( :r}J $11: ~A ITT ~~18 %*4)(J}J$1i: &71'-1R E ~ t~x1 

ITT~~®%*~~$ffl:&%fflE~fflx-tITT~~®%*~~*ffl~*~ITT~~®%ffl*~ 
51 : ffi=::im 18Tf ,12 t~ IE ITT ~~18 % t§ *~ 51 : ffi=::im 18Tf ,81~ IE ITT ~~18 % r ITT ~~18 % 
*4)(J}J${]io 

[o3o9J lit~~, ffi=:18,@,~~EB ~~18%t§*~5I ;ta/M~~1*%*4)(~$;MJP>to:ltt-zv 
ITT ,x1+~~18%71'-tR, fil1Bll$J9~:m5:HR (beam group) ITT1'1EJJ!iJ1~1ttP□ r~d>z-EJMR-fr: 

~~ 1s % 71'-iR pg , 7G fffJ ~~ 1s % 7G flt fffJ at *4)( : ~ ~ 1* % 71'-iR pg fm, 7G ir:u ~~ 1s % ~g ir:u at* 
4)(: ~~1§%71'-tRpg $, Wl '1'7Gir:tl~~18%f!tfffJat*4)(: ~~1gJi'}71'-tRzfsJ, 7Gfffj~~1s% 

7G~tir:u at*4)(: ~~18%5}tRzl'sJ, 7Gir:tl~~1§%~tfffJat*4)(: ~~18%-JJ'-tRzl'sJ, W2'1'7G 
ir:tl~~18%~tfffJat*4)(; Jct~, Wl;faw2Jg)(-=f M~rl ITTIE~~oJ!-zvITT, Wl;faW2iw~EBUE 
E~a~£M, M#£Mt!H@UEITT f!t}J :PjijlE o 
co310J J!-zvITT, 1=1:m=1* ,@,~, ~~1*%*4)(~$J9t§x-t*4)(:r}J$; M#, 1=1:m=1s ,@, 

~, ~~18%t§*~ 51 fflt~4~J:ih00t~~: M# ,ffi-18 ,@,ITTi)ff]tiJ~fi~1J5:\, ~ffi=1s ,@,ITTi)ff] 

tiJffifi~ tf 5:\ 7G fffJ o 
co311J J!-zvITT, x-t+ffi-1* ,@,faffi=1* ,@,, ~ParWclfz-: m-1* ,@,:taffi=1* ,@,:f:)J1t 
fflPUCCH'&fm&tl:ffi-1g,@Aaffi=:1g,@,:f:)Jf5efflPUSCH'&fm&tl:ffi-1g,@,1tfflPUCCH'&fm& 
ffl, rm ffi =: 18 ,@, ft fflPUSCH& ffl o 
[0312] Pa*ffi-18 ,@,ftfflPUCCH'&f~& ffl 'rmffi= 1§ ,@,ftfflPUSCH& ffla-t 'ffi=:tm1§TJ 12 

7G~re11&%~~ffi%*~~$&ffl:M#,ffi=:imm-=rr12~re11&%~~®%*~~* 
& ffl : M # , ffi-:im 1§ TT ,8 , 7G:m-mm =:im 1§TJ ,8 Wclf &71'-~~ 1§ % *4)( :r}J $ & ffl: M# , ffi 

-:im®Tf12,:m-mm=:imm-=rr}2relffflx-t~~m%*~~$&fflo 
[0313] 0012~tlHJ/5J!s:bt~fJc;izt~Mi-Wustfff¾ITT1=E~:mtR E & ffl1JfiITT7T>:mOO- oirlHhs~l 
fo)T3£ffi3£ITTUE~ ITTRSRP~~ _;_tt *, UE~t & tl pg ?if% p,\tp;);j '1'$ 71'-, t1P ffi-1g ,@Aaffi=: 18 ,@, o Jct 
~ ,ffi-1§,@,,ffi~~51aITTRSRPrITT~~1§%~51,;fai~~5lrITTRSRP; rm ,ffi=:1§,@,,ffi~ 

JctfmITT~~18%~ 51 ;fai~~ 51 ITTRSRP oJ!-zvITT, ffi=:18,@,*ffl&71'-RSRNRE, rmffi-18 ,@, 

ftfflt~x~-RSRNRE,:J:t_§JREta*1tJ9ffi=:tRE~&71'-RSRPITT~~fiM#~~fiz-o 
[ 0314] 00 13 ~ttum * ,tt ~ 1Jt;lzt~ ML-WuMJidf¾ ITT ft~* tR E & ffl1Jf! ITT 7T> ;m 00 = 0 if~ ti~ 1 
foJT3£ITTUEfttmITTRSRP~~]Ha*, ff _§J~ths%tRliJJ!iJ "~~18%71'-~£1.pg $, 7Gir:tl~~18%f!tfff]a~· 

*4)(; ~~1§%71'-mzrsJ '7Gir:tl~~1§% 7Gf!t ir:tla1*4)(" 0 Jt~rm§' 'if~thsi~liJJ!iJ 'UE~t {CRI -
l ,CRI-3} 71'-p,\tffi-'1'~5R%tR: rm {CRI-O,CRI-7} ff Jgffi=:~}R71'-tR, Jct~ 71'-tJipg 7G[q] ~~ 

®%m~[q]S1*~'~~:imrl-'l'~~*~~~ffM#W3'1'~~*~~~fto 
[ 0315] j!-zv ITT 'UE~t-& ffl pg ?if 71'- p,\t rJ;j '1' $ 71'- ' t1P ffi-1§ ,@- ;fa ffi = 1§ ,@, 0 Jct~ ' ffi-1§ ,@, 

ffi ix T ffi-~}R)}iR (~1fr+~~1§ Ji'}71'-iR) ;faffi =~* %iR r ITT~ 5Ea ITT RS RP ITT CR r 18 ,@, ;fa 
JctRSRP: rmffi=1* ,@,, ffi~p)T3£71'-tR~ § ITTJctffuCRI 1§,@, ~lzJct1=E~~§ %mpg t~x1RSRPJ9 

~~ITT &71'-RSRP1~ E 0 

[o316J 1Jc;izt~Mi-WU6 
[0317] )Js:fjc;izt~Mi-fJU~ .~}R71'-~R rITT&71'-~~1s%ti4)(fgJi'}:r}J$ (RSRP) &tlo 

Ar; 
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[0318] ?±$:5\t{t %7ttll., :ex:iflBzJR5J'-tll. r, jg T-=p~'& ffi3ftf4, ff 1~f~ 51 A&5J'-ITTRSRP & 

ffiJI~ o :i!-zv ITT , i~Jirt rm J! ~JHij1£ iHll., t~ JJ'J R::$-t-7ttll r , $:5\tRsRPITT 11j 5E 1=g 5ttll.z 

rEJ ITT** 1'r'iJ N21 o A 1t rm a , 'EL 1t~□ r ~ & z- :ex:m it = 

[0319] a) $:5\t{t-'%:n'-tll. p;J , X ,f-$:5\t{t % r & tJt&5J'-$:5!t{g 3%*41(:C}J$: 

[0320] b) }J..D1'-$:5\t{t % :n'-tll. 9=1 , ~1'-5J'-tll.mii'l Y 1--$:5\t{t % , JJ!UJ1Jr3£ITT $:5\t{t % r & ffi 

&5J'-$ :5lt {g % *4'.Z J}J $ ; 
[0321] c) ?±$:5\t{t %7tffl p;J $5¥D$:5\t{t %5J'-tll.zfE], J ,f-$:5\t{t % r & ffi&7t$~{g % 

*41(:C}J$; 
[0322] jtt:pX, y ,D,Jjgj::f:e)Z~flITTIE~~L 
[0323] 'tf 6Ga) , ?±$:5\t{t %5J'-tll. P-J , Xi'-$:5\t{t % r & ffi&5J'-$:51t{t %*41(:c}J$at, JJ!U?Jr 

3£ITT&7t$:5\tffi-'%*~J}J$ITT$~J}J$m~R::~r~&z-=MJ£7tfflP-J,~5E$~ffi% 
ITT $:5\t {t % *4'.Z :c}J $ : pJr3£7ttll.>7r , 4# 5E $ ~ {t % ITT $:5\t {t % *4'.Z :c}J $ : ~ M Well ITT &5J'-tt: 
:5\t {t % * 4'.Z :c}J $ t~ E ITT $ :5lt {i : ?Jr 3£ ITT x 1-- tt: :5lt {t % P-J , t~ 5E tt: ~ {t % ITT tt: :5lt {t % * 4'.Z :c}J 
$0 

c 0324 J rm J! iJl a}j Ef1 £ , t~ 5E $~ 1t % tfl ~ r J::.3£~ :00! 1Yu 9=1 ITT f~ 5E tt: ~ 1i % 0 

[0325] 'tf 6Gb) , ?±}ADi'-$:5\t{t %7tffl 9=1 , ~1'-7ttll.mii'lY 1--tt::5\t{t % , ?Jr3£ITT tt::5\t{t % r 

&ffi&7t$:5\tffi%*~J}J$~,MJ£ITT&7ttt::5\tm%*~J}J$ITTtt::5\tJ}J$m~£~r~& 
z-: ?Jr3£D-i'-tt::5\t{t %5J'-tll. P-J , ~5E$:5\t{t-'% ITT $:5\t{t %*Lj1(:c}J $: PJT3£D-i'-tt::5\t{g %:n'-tll. 

>'r , 4# 5E tt::5\t {g % ITT $:5\t {g % *4'.Z :c}J $ : ~ M Well ITT & 5J'-$:5lt {g % *4'.Z :c}J $1~ E ITT tt: ~ {i : 
}}..foJr3£ITTD-i'-tt::5\t{t %5J'-fflITTY-i'-tt:~{t % P-J , 4#5Ett::5\t{t % ITT tt::5\t{t %*41(:c}J $ o 

[0326] 'tf 6Gc) , ?±$:5\t{t %5J'-tll. P-J $5fD$:5\t{t %:n'-tll.zf§J, J-1'-tt::5\t{t % r & tfff &:n'-$:5\t 

1t%*41(:c}J$at: 
[ 0327] ?Jr 3£ ITT & 5J'-$ :5lt {g % *4'.Z :c)J $ ITT tt: :5lt :c}J $ m ~ £ ~ r ~ y z- : PJT3£J -1'- tt::5\t {g 

%r,~5Ett::5\tffi%ITT$:5\tffi%*~J}J$:~M~llITT&7ttt::5\tffi%*~J}J$fflEITT$:5\t 
{ioPJr:i!J -1'-$:5\t{t-'%>1r, t~5E$:5\t{t-'%ITTtt::5\t{t %*4'.Z:CJJ$ o 

[0328J Mr J::.:i!ITT'tf 6Ga) JO'tf 6Gc) 9=1, PJr3£ITT t~5Ett::5\t{t % jg5J'-tll. P-J fmtt::5\t{t % r, A 

ff :ii X :ex: 1'r :i\1~d \ tt: :5lt {g % * tl'.Z J}J $ ITT tt: :5lt {t % : :ex: 1'r , PJT 3£ ITT t~ 5E tt: :5lt {t % jg ?Jr ff tt: :5lt {t 
% r, Aff :i1x:ex:1'r:t11J\tt::5\t1t %*41(:c}J$ITT$:5\t1t % o 

co329J JJt>1r, xtf &5J'-$:5lt1t %*41(rJJ$& ffiWa, ~i T tt::5\t1i>1r, &:r}f~ uITT:WJt!:.;. m 
~~'ffi']llJ! o 1m, PHJ£ITT &5J'-tt::5lt1t%*41(rJJ$rITTzv:i!.;., m~iffili~ r~&z -:ex:mir:i! 
fr Well : Im 5E x ITT zv :i! _;_ : tlH!rs & 5J'-$ :5lt {t % * 4'.Z J}J $ITT$ :5lt :c)J $ , 1ij 5E zv :i!.;. : t~HXs & 7t 
tt::5\t{t %*41(:c)J $ ITT $:5\tJ}J $5¥0~ =iffi {g-=p ;~ Well ITT n ,)~ '1ij5Ezj;;i!_;_ 0 

co330J 1mtAff &5J'-$:5\t1t %*41(J}J$& ffiITT ~1*, 'EL1t~&~□rz- = 1) 

[0331] tt::5\t{g %~~: 2) PJr3£ITTtt::5\t{g %~ § o iYU~□ , xtf ~ a~·x~CSI-RS5fDSS block:i! 

fr & ffiat, m ~ {Y.CSI -RS3z:~&7ft~E, rnjSS block::f 3tr~&7ft~ u o :e)Z1'r, CSI -RS5ffJSS 

block m ~ 7fJJIJ:i!fr&5J'-1~ u, i2;~~3K~CSI-RS5ffJSS block?±&5J'-1~ uat, RSRPITTtt::5\t{J/im 

~::f;f§*o 
[0332] iYU~D, ~MflmlWell T 6-i'-CSI -RS resourcefflf ~JR-iJllti, 1m J§Wellt§*'8f~fflf 

UEflml&'@tbeam reporting, Jct 9=1 ft ilf & ffi21"~JR'8f~, Jt PJr:i!ITT21"~JR'8f~rmJ!frW)E m 

A 1 
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12), ~ at* 4~ 1¥.J fl~hi , ep 1~/~-1--¥Bz 5R 71\. tile tf ttxt-=f 6-i'CS I resource :i! ff f~f ii~UlJ!~ :I: m , UE 

Yfffl~1i T ;t§xt @1¥.JRSRPgaJl:ti□ *l?JrJ&o ~at ,CRI -O;f□CRI-51:iJ 12), ~at*4~ ,CRI -ll□CRI-2 

5flJCRI -3;flJCRI -41:iJ 12), ~ at*4~ o 
[0333] *3 
[0334] 

CRI-O -79dBm 

CRI-1 -6OdBm 

CRI-2 -66dBm 

CRI-3 -74dBm 

CRI-4 -95dBm 

CRI-5 -lOOdBm 

[0335] UEYffil:®11 T {CRI -15flJCRI -2}};vff¥3z}R71\.tiLtJa' ;t:a~· 'CRI-1 fi::1'rtEi~5:Hli 17'J $Jl 

f!Jlj(RSRP1¥.J~~{t%~§1,RSRP{i {-6OdBm} *fflt'fgxtM;;j!r~~&5ti¥.JRSRNa15; rm ,CRI-2 

S'JRSRP{i [ -66dBm] {,tffl;t§xti¥.JRSRPta 15 ot[Hki*2JiJrWi;t£1¥.J &71\.zy;i!*~, IJ!LJCRI -2ri¥.J ;t§ 

* tlR 15 7'J [CR I - 2 , -6 dBm ( i . e . , 4' b O 11 0) ] o ~ Af: , i~ ta 151¥.J l7'J ?(¥ {t ,~, :ti□ r : { [CR I - 1 , -

6OdBm], [CRI-2,-6dBm(i.e. ,4' bO11O)]} 

[0336] :tr£MWcJI TUE;J'Aff41'~5R~~& ffi, :#JiJr;t£1¥.J41'¥3z5R~~fiff ~¥mJE 1:iJ 12), ~at 

*4~1¥.Jff?zi&, ep & tl-1'-¥Bz5R5:H§.o ~at, £MWcJI T ¥3z5R½t111¥.Jr~~7'J-9OdBmo 3&7ti¥.J 

zvntj!ljc.'i.7'J: 7]\.rn l7'J w:i1~1¥.JRsRPlD£MWc.'i.r~~1¥.J &fiat,~ m-~ff 4-bi t m 12), {tffl, 

!J!Ll z/1 nt :I: it ~>0 :r-t :ti□ r : 
[0337] Step value= {Max of RSRP-Threshold} / (2-n-1) 

[0338] ~i=j=t, Step value*7T>ffenr.m; Max of RSRP*7T>:il::ki¥.JRSRPM;;jlr:J!71\.rn l7'J Jlj(1¥.J 

RSRP, M;;j!r:J!~~i¥.JRSRP{i; Threshold ,*5F£MWc.'i.1¥.J i'l ~~; rmn*7T>&?J\.ta 151¥.J tt*'J~o 

w A 0:c-tm, ;Jx1i'Jff ffenr.m7'J (-60- (-90)) /15 = 2dBo :Jj:>'r, ~J;SCRI-4T-¥mJEi'l ~~~* ,Ji)r 

12), UEft#df5Z. ta 15 T 31'-¥3z5R {t ,~, ( ep 31'~~¥3z}R~ 51) 0 Jl{tta 15 {t ,~, :qi] r: { [CR I -1 ' -

6OdBm] , [CRI -2, -6dBm (i.e. , 4' bOOll)]} { [CRI -3, -14dBm (i.e. , 4' bOll 1)]} o 

[0339] {ft½t~M!:1Ytl7 
co340J *1ftnt~M!:17ui=J=t m=iffi1t11,8 (gNB) t~5Fri¥l¥Bz*& tM o 

[0341] x1-=f£MWc.'i.1¥.J ffl-=f~}RiJllti1¥.J~~{t% ,1ft%W.1:iJ~~T-~ oi!±~:J!~71,-® 

~~ft% m 12J,:J!fflrx¥-f 3fiJ1¥.J na~¥Bz}RM;;jlr1:iJ nt¥Bz5R~it: rm, ~1m~~ft%, m~Mx 1x 
;)! ffl f-M ]1 set. 1¥.J ¥3z * i)II ti ' 1~:r,m ffi 1¥.J ii fr~* 0 fr i!l~ 'tf!HR. r ' £ M pJ 12), t~ ;Et# ;E ~ 

*' ~*UE-5E;i!ff J:ta 'M;;j!rfft%J:ta 0 

co342J Jlf*rm13, xtr JiJr;t£1¥.J m=iffift11 ,8 (eP£M) Jti51¥.J~~ft % , m=iffift11 ,81¥.J 

j!ljcJl~~ft % 1¥.J ta 15 ;J;j:t;, ~ i=J=t ta 15;tj:r-t 1Y, 1i:ti□ r ~& z - Mtiiit: m-ta 15ffi:r-t; m=~ 

ta 15;J;j:r-t; ~ i=J=t , m-ta 15;J;j:t; tt m =~ta 15ffi:r-tff ~ ~ 1¥.J 1ft% w. (M;;j!r, ~ *-5E& tl~ 

*ta 15) : M;;j!r, frm-ta 15;tj:r-trITT n ~~, 1J,rm=~ta15;J;j:r-tr1¥.J n ~~ o Jlf*rmg, frm 

-ta 15 m:t: r , ta 15 JiJr *~ITT~~ ft% ITT~~ ft% t§ *~ 5 I tD/M ~~ ft %*4~ :r}J *: frm 

=~ta 15ffi:r-t r , m 12), ta 15 M;;j!r m 12J, T-ta 15, JiJr*~ ITT ~~ft% 1¥.J ~~ft% t§*~ 5 I tD/M 

~~{1§%*4~J;J$o 
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[0343] 3tt-zvl¥J' El3-=fffi-1'Ra1Jtr-l~r~~{§%-5ErmJHBl& ffi 'Pfr lj UEfl]fflP}lj 7GfPJ& 
ffi~M@w ~ 51 {* ,~,, rmli*Jf![t1J~:rtl¥J1J~*& ffix1@~t~, 1fu9□ Jf![tt~~{* %*41z:r;JJ 
$1¥1 J1li'AFf{l'rJ!1~;J\?JrJ!l¥J~~{§ %~ 51 o 

[ 0344 J x1 r 9□ 1iiJ *3t ~ & 5J"- RSRPtR a rm a , ffi -1=R a 1Jt:rt !5 ffi = ~tR a tl:rt , 5J'- JJIHAff 
& * ~ ~ {s % *41z: r;JJ * & ffi ; §J<: ~ , ffi -1=R a 1Jt:rt r , {t ffl tigx~-~ ~ {* % *41z: r;JJ * & ffi, rm 
ffi = ~tR a m:rt r , {t m & *~~ {* % *41z: JJJ * & ffi ; §J<:~ , ffi = ~tR a 1Jt:rt r , {t m tigxi 
~~{s % *41z:r;JJ * & ffi, rm ffi -1=R a 1Jt:rt r, {t m &%~~{* %:tt41z: r;JJ * & ffi O fil-zv w , 
ffl-mam:rt!5ffi=~mam:rt,%~~ff&%~~ffi%*~JJJ$&ffi,§J<:~&**ar:J=t 
zvfilm. ~ fPJ , §J<: 1'r zvfilm. PT lj * JJ'Hi Wcli 0 

[0345J 1:Jtnt;g;;JJfil-Wus 
[0346] 7-ls:1:Jt½t;g;; )Jfu 'f7U8191U£ -=f 1tHJ/!iUEl¥J ~th*~~ tLl~MWcli mm 0 

[0347] 1rHJ/!iUEfl]ffl~~)J l¥J ~ [Pj '~M1~UPT lj Wclil¥J~~fffl J!ntff ~~3(1¥] ~~tu' ~-:1JmiPT 
ij i¥ ~, Wcli {* ➔ l¥J * t~ , fPJ at , ili ~ iLl-=f {*iii!~ m. & ffiat ~ '-'6\ JI & ffi int l¥J :tE ~ , ;to ~:tJic 
Ji ffl? illffl Jct! 3t ~ l¥J Wcli ff 79 o 

[0348] 11s:1t ~ {jtnt;g;;JJfil -WHt1;Jt T -l~Wcli {s ,~, w1f~ ,@ffl rffi=il![{si¥ )2, 'EL1t9□r 
.¥&z-= 
[0349] rn ffi-il![{si¥ )21¥1 ~~h, ffi=il![{si¥ ,r2111TI5EWclit1-J*, 1zt :&.¥&9□r z-BJZi§.if = 

4mrJ=lL.I: ff :J~tLl{si!i! (PUCCH) , 4mrll~JlHJL*A {si!i! (PRACH) , ~*'~*~ 1¥]/jo/]3:l~ 1lL*A {si!i! 
(PRACH) ,ffl-~{s-4ttx~n~~, ~ita-trsJ n~~ o 

[0350] 3tt-zvl¥J, ffi-Jf![{§Tf ,12, !¥] ~~)Jy}t :&9Dr .¥d>z-BJZrnir: 3t~~5R~mk (beam 

correspondence) ;5[~~~~5R~mk(non beam correspondence) ;5[~$%~5R~mk;*~ 

[0351 J 1lfi JI-W. ~ w n::, PJr~ mk w r ff~~{* %1m JI{* m: t~-t11~ i& w 4mrI ~tJL :ti A {s m: 
(PRACH) * We -0:t§ [Pj l¥J at ~x~ JI: 0 ~ r:j=t ' PJrJ!l¥J at~~ JI: ''EL1ta1 ~ '-=f ~Yl 'tlf % B)G ~ tlf % ~ 

A 
J::J 0 

[0352J 3tt-zvw ,PJrJ!l¥l*~~~.'EL1!9□rz-wZtll.if: 
[0353] 1) *~ftlffl □ !¥]~§I; 

[0354] 2) 2-D*~tll.1iij:;zls:1¥Jti!U!j(1J\f02-D*~rn 1Jij:;zls:1¥J ,t-~: 
[o355J 3) *~~11. rw 2o~**ij*1¥J~t]jt*1J\to2-o~**ij*,t-~; 
[0356] 4) mi [rtJ Aw M 1¥11Jij:;zls:1¥Jtljjtj(1J\fomi [rtJ j(1if~ l¥J 1iij:;zls:1¥J ,t-~; 
[0357] s) mi [riJ 1J\w m 1¥J 11ij:;z1s:1¥J ~l]jt* 1J\fomi [riJ 1J\w m 1¥J 11ij11s:1¥J-t-~3(; 
[0358] 6) mi [rtJ 111tl¥J 1Jij:;zls:1¥J tJJjtj(1J\fOmi[rtJ 11iHtl¥J 1Jij:;zls:1¥J ,t-~: 
[0359] 7) 1i!:b7-ls:m.1tl¥J*i)jtj(1J\; 
[ o 360 J s) r ff~ 41z: 111:b * n:: N ;to 2) ,____, s) r:J=t 1: ® BJG 11:-111:b * z rsJ ~ mk ; 
[0361] 9) *~ mi1.&1¥J-t-~; 
[0362] 10) *~mi1.&1¥Jff~; 
[0363J 11) *~mi1.&1¥J !JLl~: 
[0364] 12) *~mi1.&1¥J11:i1Hl~~; 
[0365] 13) *timi1.&rw*~5t~wff~; 

A0 
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[ o 366 J 14) ::k &'& ffi tffi. r ITT ::k &'& ITT JLl ~ : 
[0367] 15) ::kf&tl1tt~fiL 
[ 0368 J ~Jf- J: JiJr3£ , ~ -=f :zjs: 1st 1¥1 ~ M!I 1YHI1~ ITT tt * 1J ~ , x1-=f ffl ? ± Z91 ITT ~JnP: J: tlVHl £ M 
1~ ~ ITT ~JJnr: J: tli Jt!:ff We JI~~ t1J;to g~ 5ErJicJI' ~~'EL 115' x~· T PRACHlDPUCCH~ ~ WcJI ITT~~ YE 
lDifflg~' ffl? ±zdJITT ~}RJ:t!iEl"JS~·rsJ ~/,J}RrJicJI '£Mt~~ITT~5R& ~lo?trn& tJrRSRP~ 
?ttli ~ fD ~~5(,j-RSRPt!i ~ ITT Wcil-1Ji!, PT Ll ~ ~JJifr~}RJ: tli ITT ~Jc$ lD11 ~' WcJllD ~ ~j JJ]l~ 

rITT+Eir1io 
[ 0369 J 1rrdt ' * 191 ~ ITT :ti* )dn fl i~ 1¥1 a ' J: 3£ ITT* 1st 1¥1 ITT~-:l)VJX: ~ iv #J pJ Ll ffl 3M ffl 
ITTit-~Jl*~JJJl, 't1fJriJ Llffl r=j=i t=El¥1-'1'ITTit•~JIJ:, wt;;ff'.Jt;;(fft£$'1'it•~JIJiJTt£1.P¼ 
ITT ixxJtt J:, PT ½trth, 't1fJl'iJLl fflit-~JlriJ;f:Aff ITTfiFffl;J~*~JJJl, }}.,_rm, PT Ll~t't1fJf¥{it 

1=Ef¥~~Jlr=j=i~tt-~Jl*;f:Aff,#Ht=E~®MNr,riJLlLl~~-=f~~ITT~FftAffffi~ 
w wt tM J£ITT t'7 #J , wt ;;fr ~t 't 1n 73'-- JJ'J tHt P¼ ~'1'fflP¼ i:g Ntffi ~ , wt;;fr ~t t: 1i'J r=j=i ITT$ '1' tJt~wt 
2V-~~P¼$'1'fflP¼i:gMffi~*~~o~~.:zjs:,ttl¥J~~~TffW~5EITT~#~~#~il-o 
[0370] Ll J:Ji)r3£ {JZ.))J :zjs:,tt 1¥1 ITT {Jt½t~M!I '!Yurm B '* ~ ffl-=f ~~ t!J:zjs:,tt 1¥1 'X'JT * 191:!EjITT tt 
*A.In *i~ , :zjs: 1st 1¥1 PT Ll ~ ~ t~ £ r& lD 1t 1t o JL t£:zjs: 1st 1¥1 ITT JJR !J!IJ z l7'J , fife 1t ITT 1f 1nJ 1~&, ~ 
~ ~ ~ , r&Jt!:~ , :I:~ fl 'EL~ t£:zjs: 1st 1¥1 ITT 1~H? m 111 z l7'J o 

AA 
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: • • • • : 

J4i/4:JRA?J*f--ft~·~tt1K,1·~fes:f::t~iilf,~~:t:f~t;.fy qti ~J /" s202 I .#tflNLH1+l1>Lr~ ::t.A\Jtt,.-jf:fS¥ r 
' . ···••.•····· ········· .. ••················ .. . i ·••.•···················. . ... 

• f ·:.~··:.·~:···~ ··~···.:· ·:::.:···:·····.·:·· •• •.• :··:~···:···::····.··········;,~····.~::.·.·~·:· ••••••• = ... ··················~~•:········· ·.·····. ·~~ ···:····· ·.······:···:·.:······.·1 

/W1Jf,._,:dfi1~r,~,M(~~--*fa,4"; 'ft-tf~. tf•:-~fa{'--tf~,fi r S2J}4 
., .;1z:- t.-. $;, :~•1•"' t1 J~1 v. .. ~~.4 1+. i.1 • f.-l-c :,·h ·K· ~. L. ~. -,\·'. ~ M . .$1· AA -~ .,i;k' .-.,./ • • 
:-1J .,l:,J ·'.?~"~"? •if.\ -,,~ .. •rR ,I¢ ~-.rif> ,s::_.,; :-/!2 T , ✓v 7;., ~ ,;!,."<,;_.;~ ,~ ;j ll'J ~ '*;{._! 

:. ···········•···················•• •.•.... • ... ••······ ........•.• ·•······•••··•·•·• ·························i 
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I ~4tJ:--i&\;t'ji.;/1.,~ilfWi.&'4'1H .~~ S302 

.................... ································ ·· 1 ············· ...................... ··•···~··········· ......... . 
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A method of wireless communications is 
provided. The method includes 
monitoring, by user equipment (UE), at 
least one CORESET of a plurality of 
Control Resource Sets (CORESETs) 
configured for the UE within an active 
BWP of a serving cell in a time slot, and 
applying, by the UE, a first Quasi Co-

Frequency 

( 406 

CORESET#3 I 
~ORESET#2 I 

1402 

CORESET;;J 

Location (QCL) assumption of a first - , · ---
CORESET of a set of one or more Time 

monitored CORESETs to receive an aperiodic Channel Status Information-Reference 

Signal (CSI-RS). The first CORESET is associated with a monitored search space 
configured with a lowest CORESET Identity (ID) among the monitored CORESET(s). 
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1,rn iYW a-1-at ~ i=p BS nli * lj\ fl BS iisR}JBWP pg n xt p)Tj£ UE "@cit $1-:f1 !M 'Bf~~ co RESET 

l=P BS ~j>-,t-CORESET: 

fA4in:Em r ff'6!fil!:f1t011§mPDCCHtl41l iJWlJJt4mW r ff'6!fil!~¥11§i&:PDSCHBS rff'6!fil!t1 
tU11§ }~WCI; LlR 

~mw p)Tj£DCI BS?Jr3£PDCCHBS~J§t4%8<-JiiL~l0p)r3£PDSCHBs~-t4% BS:3f~az i's] BS 
iJWlJJt1JilU$1J\-f-l~ {fat, ~t1l~!Jl::QCL1~i&ffl-"f p)rj£PDCCHBS ~41l: Ll ~41l:J5Jr3£PDSCH; 

A i=p, p)rj£PDCCHtE-1-!lJG~$1-t&: 1_rn1ffi,~ B"JCORESETBS~if i=p BS-1-CORESET~if i=p tJt 
11z$tu, # £1.p)Tj£-,t-gj(;~$1-t)t1_rn1ffi,~BSCORESET~if i=p BS?Jr:i£-1-CORESET~-% -1=JtJt"@citff 
p)T:i£-1-M~ $1-tJt 1,rn iffe,~ BS CO RESET~-% s<-J ~if i=p BS ~1~t1 tu~¥~ ~CORESET1i iH ID BS tJt 
1,rn iffe,~ B"J ti~~ i'sJ t§ * J* o 

11. -t~3c~im 11§BS7Jit, At#1iEtt-f-, J5JT:i£7Jit'E11is: 
EB m? i& ¼uE 1,rn 1ffe,~a-1-at ~ i=p Bs nli *1J\ fl Bs iis fil3cBWP pg it x1·J5Jr:I£uE"@cit Bs $1'-t1 tu 

'Bf~~CORESETr:j=t BS ~Y,-1'-CORESET; LlR 
EB p)r3£UEMffl--t-gx;g;,t-tJt 1,rniffe,~ B"JCORESETt=p B<-J-1-CORESETBS ~-CORESETBS m-1l 

~ !Jl::QCL1~ i& Ll ~41l ~F ~ 1JH111§ i&:~~11§ ,~, -~~11§ % cs I -RS; 
A i=p , p)T;i£ ~ -CORE SET -1=J tJt "@cit ff-1'" gx; $1'-tlt 1,rn iffe,~ B"J CORE SET BS~ if i=p s<J ~ 

CORESET1ii9. IDB"J t1t1_rn1ffi,~BS ti~~ i's] if§:A:J* o 

12.:t-1HAs1JVflJ~*11J5JrJ£s<-J7Jit, At#1iEa r, J5JT:I£7Jit:itt-zv'E1:rt = 

p)T;i£UE}A?Jr:i£~-CORESET~!OC i}W])Jtp)T;i£~F~ 1JH1CSI -RSB"Jrff'6!fil!t1ttl11§ ,~,DCI, A 
i=p , m w J=iJT:I£oc r s<-J 1m w r ff t1 tu 11§ m:PoccHB<-J ~ FP-1'" t4% Bs is* -1=J m w J=iJT:I£ ~ F mi ,Jj ·r1 
CSI -RSBS'8f¥~B<J~-t4%BS:3f~azJs] s<J i)W]J~1Jilu~ 1J\-f-1~11L 

13. :tlHAs tXlU ~ 5R 11 p)r:i£BS 7J¥t, A t#1iE ft T, p)T;i£~ -CO RESET a-1-at ±]X i=p BS~ Y' 
-1-tlf % i=p .1=j p)T;i£$ 1-CORESET i=p BS ~=coRESET][ff 'p)r3£~=coRESET£p)r3£$1-
CORESETt=p B<J**lt 1_rn1m~BSCORESET, # £1.p)T3£**1t1,rn1m~ BSCORESET-1=Jtlt"@cit~ p)r:i£UE8<-J **lt 
1,rn iY1~ s<-J ti~~ i'sJ if§* J* o 

14. :r~ tAs 1XlU ~ 5R 13 J5Jr3£B<-J 7J¥t, A t#1iE ft -f-, -1=J p)T;i£~ -CORESETif§ :A:J* B"J p)Tj£ 1_rn iffi,~ 
BS ti~~ i's] tlt"@clt ff~ -ti~~ l's] ID, -1=J p)T;i£~ = CO RESET if§ *J* BS pJT3£* tJt 1,rn iffe,~ BS ti~ 
~!'sJtJt"@citff~=ti~~i'sJ ID,# £1.p)rj£~-ti~~i's] ID1~-f-p)r3£~=t!ll~~i's] IDo 

15. :r~tAstXlU~5R13p)r3£BS7J¥t, At#1iER-f-, p)r:i£~=coRESEHJt"@citftLl r 15-:r_m l=P 

s<-J- :rm _t = 

tJ~iisw~®:5}BWP; Ll,& 
~~¥isB<-J$~1J\(RSCell o 

16. :t~tAstX%U~5R13p)r3£BS7J¥t, At#1iER-f-, p)r3£~=coRESETttat±]Xt=p BS ~&-1-

') 
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1-1% rpjtl:-zl;-'=j )=i)TJ£--t-EiJG$-1'-tlt1~i~~l¥]CORESETB{]~,trrp B{]ffi- CORESET:ID:~ o 

17. tlz1JlstJC,fiJ~*l 1 B{]1:fft' ;ttt{HiEttr' ft?JTJ£Hl9. %1J\ [K l¥J )=i)TJ£a~·~*OJ=i)TJ£i\!i~)JBWP 

rp tt1ttJ=iJTJ£$-1'-CORESET*omw J=iJTJ£1!:: J~1JH1CSI -RSB{]-,t-'&f ~ 0 

18 . ti ti tJC,f1J ~ * 11 J=iJTJ£ B{] 1:f it , ;tt t~1iE ft r , J=iJTJ£ 1:f ftJtl:-zl;-@J\!i : 

Wf J£UE f).J=i)TJ£ffi-CORESET~ IfX i)W] ltl?fll. r ir'fifil4t~ :$1§ if[PDSCHB{] DC I ; lV, & 
~ mw )=i)TJ£DCI B{]PDCCHI¥] ~J§t-t%B{] ~ef}REj )=i)TJ£PDSCHB{]ffi-t1f % B{]Jf~EiZi'§J B{] i}W]Jjl 

1ffeu;f$!J\TI~ 11st, EE )=i)TJ£UE$fflffi-=coRESETl¥J ffi-=QCL1P,Xi& iv, ~41lJ=iJTJ£PDSCH; 

;tt rp 'J=iJTJ£ffi-=coRESET-0:--t-at±irr a{] ~d>--t-1-1% rp Ej )=i)TJ£PDSCH:ID:~ 0 

19. tlz1JlstJU¥iJ~*l8)=i)TJ£B{]1:fft, ;ttt~fiEttr, )=i)TJ£ffi-=coRESETR::J=iJT3£$-1'-CORESETrp 

B{] **lt 1~1~~B{]CORESET, # Ji)=i)T3£*tlt 1~1~~ 1¥J CORE SET -'=jtltr!cii~ )=i)TJ£UEB{] **lt 1~1~~1¥] ti~ 
~ i'§J 11§ ~Il)z o 
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it§*$ ifB"JX:JZ. sl m 
[0001] ;zjs: $it~* r 2018 if: 11 )=] 1 B 1iX: S"J ~ ft 7'J "Method and Apparatus for 

Spatial QCL assumptions with Overlapped CORESETs",$if~:1/962/754,165S"J~OOil{ii 

a-t~lLl $ if B"JtX_7mi5fP1}t)t;jJl, p)TJ£ $ if B"J1~:EIA~~~ :1/9US75368 CFJU:P f$:1/9 "US75368 $ 

if") oi=EJlt~rl §I ffl~~J-US75368$ ifS"J03f pq ~JE~Jf A;zjs:$ if r:p o 

1.~#im±~ 
[0002J ;;,is:~,~, 1$ J: ¥zv IJz x ~ ~ 1t , Jf Ji J! Jl 1$ :ti!!, ¥zv Ez 1ifH 5E m r ~ :m ffi 1t s"J ?t ~ :i:Jl: 

(Quasi Co-Location, QCL) 1~-J&B"J1Jrt5fP~Jio 

;::ll:;§-1:±~ 
I=,} ~1.X/l'-

[0003] r-1~ (17U~[I, mn 1~ (fifth generation, 5G) fJrx~it (New Radio ,NR)) x~~ 

1t *~;fnJ5fiJffl~:mmZ%tt#*m:1)¾JEfp_J~1t o17U~D, ffl Pi&~ (User Equipment, UE) 1:iJLltA 

ff~:mffi*Ll~~~:mffl~~~-~~~ffl~~M~oOO@ffls"J~~~:mfiJLl-~'1~~ 

ij;§ $ S"J QCL 1~ i& 1ifH 5E S"J 3:-: i'aJ ±i~~ ff o 
[0004] ~mj, 3UE1ffi'.rfc:Ji1f$~11t1JM~~CORESET (multiple Control Resource Set, 

CO RESET) 81 'r -1~x~~ 1t *~;E S"J 3 IW i_m mfiJ ~~ ~iJWE}Aff ::-f liJ B"J ~* t)J~ 0 Jj )7~' fil ~ 

r-~x~~m*M~~~~~m~ms"JM~*rrc:1J~,~~~rr-~x~~m*MB"J 

3 IW i_m m: 8"J Tl tij ·ri ' UE pJ ~~ ::-f ~~ l:R: 5E 11 m fl}j~ ~QCL 1~ i& 0 

[0005] ~.tit' a21s:@1±ir:r ~ ~ 3 $~:J'¥.t1J MrJ!~CORESET1ffi'.WcJi~UES11ifH5Efflr~:mffi 

1t S"J QCL 1~ i& S"J 1Jrt 5f P ~Ji o 

~af1~~ 
[0006] 2is:~¥zv lfzffl r1ifH5EQCL1~i&S"J1Jrt5fP~lio 

[ 0007] *1Hlis * ~ s"J-~ 1700 ' 1i1)¾ T -jJ;ipUE O p)rj£UE '§J§: -~ ~ $ ~ 1F rdr a,t -riit•tJL pJ 

** m1 , p)Tj£-~ ~ $ ~1F rdf a~··riit 1ttJL 1:iJ ** m1 Jlf'f 'EL 13 a~ J: S"J it 1ttJL 1:iJ:J'Aff :t~4-, 

Ll lJz ~ d>-~ !lt:£1 ff, p)Tj£~ &-~ !l!::£1 ff*~~ JU p)Tj£--~ ~$ ~ 1F rdf a1 ·riit 1ttJL 1:iJ ** 
m1omJ£~&-~!l!::flff•rrc:Ji:1/9:J'AffmJ£it•m1:iJ:J'Affffi4-Ll:~fflt=E-~~~r:ps"JM 

~ 1J\ 1K S"J i§MBWP pg ~t x,t p)rj£UErfc:Ji S"J $ ~11 tum~ ~CORE SET r:p S"J ~ d>-~:t1 tum~~ 

CORESET; LlR.@m-~~$~1ffi'.1~iWus"J:t1tiJ~~~CORESET9S"J-~:t1tiJM~~CORESET 

s"Jm-:t~tiJ m~~CORESETS"J m-QCL1~i& Ll~45(1Fml:JiJHi1tif~)jft~1t ,~, -~~1t ~ 
(Channel Status Information-Reference Signal, CSI -RS) ; ~r:p, pJrJ£m-:t1tiJ!at~~ 

CORES ET .hj 1ffi'.rfc:Ji f'f p)Tj£-~ ~$~1ffi'.1"A1P!Ut1 t1J !at1J! ~CO RESETS{] ~if r:p B"J:fi1~t1*Ll M1J! 
~CORESETtiiR (Identity, ID) S"J1ffi'.1~1WUB"Jtf~:2i'aJffl*~~o 
[ooosJ tlHJls;zjs:~B"J ½-1700, 111)¾ T-;¥ipUEop)rJ£UE'E1tr5: -~~$~1FrdrS1-riit•tJL 1:iJ 

** m1, J1JrJ£-~~$~1r:rdfS1'l'iit•tJL 1:iJ ** m1Jlf'f 'E113°t=E~J:B"Jit1ttJL 1:iJ:J'Afft~4-, 
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LlR~d>-1'-~flft 'pJr:r£~d>-1'-~flftlM~JljpJr:r£-1'-m:$1'-~F~·atttit•m P]" ~* 
~om:r£~d>-1'-~rtft•@cffn~ffm:r£tt•m~~ffffi~Ll:~~tE-1'-~~$ITTffl * 1J, [K B\11\:§"i}JBWP l7'J it xt pfr;r£UE@cff B\I $1'-~ tiJ 'Bt1)! ~CORE SET r:p B\I ~ d>-1'-11 tiJ ~ W¥, ~ 

CORESET ,,J,A4?!JflrfftJiJ4H1tLJ11Lii1! (Physical Downlink Shared Channel ,PDCCH) *41cift/l 
/l4?!Jflrff~§.J4t1¾$1l§i!1! (Physical Downlink Shared Channel ,PDSCH) ITTrfff.li~4H1tiJ 
1§}~, (Downlink Control Information,DCI), 3~?f}DCIB"JPDCCHB"J:J\if§t1f%..½PDSCHB\I~ 
-t1f%zJsJ B\I iftil/l1ffiu;1$1Jv=f 1~ 1fat, *}QCL1!xi&$ffl rPDCCHB\I *41( Ll *4~PDSCHaPDCCHP]" 
Ll 1£-1'-~ $1'-ii 1iJn»rn B"J t1 t1J'Bt1J!~CORESETB\I~# r:p B"J-1'-t1 tiJ'Bt W¥,~CORESET$ ii 14¥ 
$fllJ, # Jl-1'-m:$1'-ii1iJJ:1WH1tlJ'Bt1)]{~CORESETB\l~#r:p B"J-1'-~Ll-½ii@cff tr-1'-m:$ 
1'-ii 1iJJ: iW~ B\I t1 tiJ '8t W¥, ~CORE SET B\I ~# r:p B\I ii1~ t1 tiJ '8t 1)! ~CORESETID B\I ii 1iJJ: iW~ B\I ti~~ 
i'sJ iltl:1ell* o 

[ooo9J t&ffl;is:~B"J 51-:Jfffi, tl117-;f~x~illt1§B\11ft!o i~1fit:.'EJ..tt: El=JUE1iJJ:iW~tE-1'­
at~ r:p B"J ~~*;J, [K B"J1r§-i}JBWPl7'J itxt pfr;r£UE@cffB"J $1'-11tlJ 'BtW¥,~CORESETr:p B\I ~d>--t­
:t1t1J 'BtW¥,~CORESET; Ll REE UE@ffl-1'-m:$1'-ii 1iJJ:iWIJ ITTt1tiJ 'BtW¥,~CORESETr:p B"J--'tt1 t1J 
'BtW¥,~CORESETB{] ~-:t1tiJ~1J!~CORESETB\I ~-QCL1!x i&Ll *41c~F ml 1JH1CSI -RS: fi!r:r£~ 
-:t1 tU ~W¥, ~CO RESET-½ ii@cff ff fiJr;r£-,t-m: $1'-ii 1iJJ: iWH1 t1J ~1)! ~CORESETB\I ~# r:p B\I 
:li1~t1 t1J '8t W¥, ~CO RESET IDB\/ ii 1!n iWIJ B\I :t!~ ~ l'sJ t§ :1el~l a 

~11~i~l:IJ:j 

[0010J 3 ts#~ft oo ,m~a~-, fALl r wtrn:m:r£ r:r :li1:ttmrtffl~*~B"J1fffi o ~[q]4~1iE:f ~:t~ 
I:~ 'WIJ~ tiJ ITT on 7 iiit B"J m r!jfg_ffi, ~ Ll 1f ~ JI/di *m: ~ 1J, ~ [q] 4~1iE B"J R '1- o 
[oo 11 J oo 1 ~i-&ti * ~ B"J /J'1fiJ 'fi~MP;1f A/J' tl::I B"J it xtUE@cff ITT$ 1'-:t1 t1J ~W¥, ~co RESET 
B"J/J'~OO o 
[0012J oo 2~t&ffl;is:~B"J /J'1fHi~MP;1fA/J' tl::\ B"J itx~·uE@cff B"J $1'-:t1t1J 'BtW¥,~coRESET 

B"J/J'~OO o 
[0013J oo 3~:i-&ti;is:~ITT /J'1fHi~MP;1fA/J' tl::\ ITT itxtUE@cff ITT $1'-:t1tU 'BtW¥,~coRESET 
B"J/J'~OO o 
[ oo 14 J oo 4 ~ t& ti*~ B"J /J' 'WHi ~ MP; 1f A/J' tl::\ B"J it xt UE@c ff B"J $1-- :t1 t1J 'Bt W¥, ~ co RESET 

B"J/J'~OO o 

[0015] 00 5 ~ t& ti*~ B"J /J' 1fiJ'r1~ ]Jffi1f A/J' tt\ B\I PDSCHtEat ±i r:p-½ t1 tu 'BtW¥, ~CO RESET :m 
1¼ B"J /J' ~ 00 o 

[0016] 00 6 ~ t& ti*~ B\I /J' 1fH1 ~ MP; 1f A /J' tt\ B"J ~F ml jtJHi cs I -RS~ PDSCH~Ot1 t1J ~ W¥, ~ 

CORESETtEat±ir:r li!'.ff B\1/J':m 00 o 

[ oo 17] 00 7 ~ t& ffl ;is:~ B\I /J' 1fiJ'r1 ~ MP;jj A/J' tt\ B"J it xtUE@cff B"J $1'-t1 tiJ '8t W¥, ~CO RESET 

B"J/J'~OO o 

[001sJ 00 8 ~ t& ffl ;is:~ B"J /J' 1fiJ 'fi ~ MP; 1f A /J' tt1 B"J ~2 @cff ffl r UE ITT$ 1'-t1 *IJ ~ W¥, ~ 

CORESETB\1/J':mOO o 

[0019J 00 9~:r&ffl;is:~B"J /J'1fHi~MP;1fA/J' tl::\ B"J tEx~~1§ *~JE r:p 1i}ij5EQCL11xi&B"J1fit 
B"J i!iUi 00 o 



CN 113039740 A 3/16 :m 

~ f4' ~ ~{ff 15 ~ 
[0021J Ll rfB!i3£iY, * ~*$ mt:p s<:i /J\1,H1#;nm1J:ct~~s<:itt5E f§ ,~, o *~ r:p s<:i~1t oo &A 
M! m ti tm m J£ 1;2. 1;2. n x~·/J\ 1,u ·r1 #; nm 1f :tt opt rm , * ~* ~ {sz.1;2. Pi r ~ ® 7J\ -tJu ·ri #; ME1f :ct o * 
~Jl±ifi#Aln~it~JU*~s<:J A11h1tft)fa#;:ME1J:ct O ~i~F 51~-l}t~ '~ !nU~ft 00 q--1 s<:J ;r§[~ 9JGxt 
Ss<:J~#mrnffi~9JGxtSffl00~%ffi7J\o~*•*~r:ps<:Jffl00®007J\im~~~~~~~~ 
s<:J, # lix~r#;~itEI~R vffiMSo 
[0022J tB r-IJ(-ri;ra ~r:@.in~s<:i § s<:i, t1:1J\1,u ·r1~1t oo r:p imttti1c.ti1J\1EI ~ s<:itt1iE Clipt 
a-11:~ 7J\ 1,u r:p */J\ tB > opt rm , ~ ~ #;nm1f:ct r:p s<:i tt1iE frA1m1J®m~~ ~ ~ , 129 Jlt~ sa~x 
:!:-fumiP~ r~ft 00 r:p FJT7J\S<:l4#1iE o 
[0023J iJt~ ~11ffl 7 ~R it "tE--t-#;nili1Jxt r:p" 9JG "tE-®#;nffitfxt r:p", AmLl ~ 131~1~ 
1§ ~ 9JG ~ ~ #; ME 1J :ct s<:J A r:p --t-9JG $ -t- o #it "l~ ~,, fi5E x 1911 ~ :!:-fu9JG imtt r:p i'sJ $1tJ: i'sJ ~ 
:!:fu3!J~ , #ii~ - 5E Pi -f·4m :@.jaj~L fr 11 ffl #it "iY, *" at */J\ "iY, tffi1S ~ - 5E Pi r" ; A A ft 
t~~foJrfs!iJ£s<:itHif ,t.11, *3fu;fa~~;.tmr:p s<:i:3fnJ.:ctiY, *9JG*~P>Gln o *3£ "A, B;facr:p s<:J ~Y 
-~" 9)G "Ll rJJ'A r:p s<:J ~y-~: A,B;fac" */J\ "15Z.A' 9)G 15Z.B' 9)G 15Z.C' 9JGA, B;facs<:i 1f1PJt.§.if" 0 

[0024J J15rr, tBrffi~~;fa~FPitUs<:i § s<:J ,x~·i;J'r~aJJJ~~#;f*,tt#, ivJ,tscti1t~A1ttm11:ltt 
ff 1'-13£ , Ll 111~ x~· foJT m 3£ tt * s<:J :@.ffi~ o fr A 1m7J\ iJu r:p , ~, ~ xt 0 J;□ s<:i 1f it , tt * , * ~Jt , ~ ttJ 
~ s<:i tMm m 3£ , Ll 36 ~ &, ~ s<:i tm 1111 m 3£ ~ 1r!HlL 
[0025] * ~Jl±itt# A _In ~i iL !=!P 1'A i;U~U* ~ r:p fs!j3£ s<:J 1f M [xx]~% :r}J ~~9JG-it m rn ~J@{tj:' ~ {tj: 
9JG ~ 1tt- Jf□ ~Jl! 1tt-s<:i tHif *#;nm o foJTm 3£ s<:i :r}J ~~ m xt s r ti~, i3: ®tl~ m Ll ~ ~ 1tJ:, ~JI! 1tt-, u'i'l 
#9JGAffMfflif◊~#~:ME1J:ctmiY,ffiH~tEi;l'r~H~ft~~~~~s<:J~~~-s<:Jtt•m 

m~*mLB<:Jtt•mm~ffffi~oM~,A~imffl~:@.~~s<:J--t-9JG$-t--~:@.ft~imffl 
tt•mm~fflxtSB<:Jm~ffffi~~Llffi~,#~ffmfs!i3£8<:JfxxJ~JJJ~~-$o~®-~:@. 
ft9JGimffltt.tJLmrn~ffl~)J)Gi:gfil% (Applications Specific Integrated Circuitry, 

As I C) ' m ffi f¥ jz m [I$ JU ;fa / 9)G 11 ffl - -t- 9)G $ -t-Wl * {§ % ~ ;@_ ft ( D i g i ta 1 s i g n a 1 

Processor, DSP) %fJJG o 1ipt*i}t~ ~r:p fs!iJ£8<:l :tr-=f7J\1JHi#;nffi1Jxt~nxttEit•tJL~!1tJ: L 
~~®~ffs<:J~#.~~~19u'i'l#~~#~~#~~#s<:Jfflifrm~:MEB<:Jffl~7J\Mtl#;nili1J 
:ctma*~s<:iru:m ~ o 
[0026] it.;tJLm~*JliY,}ffi{S~PirM!tfLH*H1itft (Random Access Memory,RAM) ,,R 

~Hfitft (Read Only Memory, ROM), m~~imffifi,R ~Hfilft (Erasable Programmable 

Read -On 1 y Memory, EPROM) , it l'lJif~im ffif¥ ,R ~Hfil ft (Electrically Erasable 
Programmable Read-Only Memory, EEPROM) , IA! H <Jl'.;ffi:,R ~Hfitft (Compact Disc Read­
Only Memory, CD-ROM) <&£:ctiiw ,1I~H1r ,1Jiffi:H1itft9JG~~tfr;Hfittt•;tJLm~t~~s<:J1f1PJA 

1m~:x1* mo 
[0027] X~im{§[xxli%~1tJ (1JU~a,1£Jf:J§~:ltt (Long Term Evolution,LTE) *~;E,LTE-
Advanced (LTE-Advanced,LTE-A) *~;E,LTE-Advanced Pro*~;E9JG5G NRX~~AfxxJit 
(Radio Access Network, RAN) im~iY,}§~y-/['-~ft6 (base station, BS), ~Y-1'-UELl 
&mm~~~[xx]~s<:J-1'-~$-t-m~fxxJ~~#oWimttrn-1'-~$1'-~MmiLB<:JAAN~fxxJ 

'7 
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Mi ( iJUYD, tt 'L" iXXJ Mt (Core Network, CN) , m:i!Jtt.§.tt ,C.,, (Evolved Packet Core, EPC) iXXJt4L 

m:i!imfflMi:l:fil3c~lH~AiXXJ (Evolved Universal Terrestrial Radio Access Network,E­

UTRAN) , 5Gft ,C.,, (5G Core, 5GC) Mli{*jxx]) J!ffjffi fg o 

[0028] @.¥1:@: '1=E7-$:$ ilJ:P 'UEJ:iJ '§,:rf5113~~&rlti}Jfti5 ,%$i}J~YffffM9&H, ffl?im1sx~ 
~!lffff o 1}UYD, UE1:iJLl~1JJ~:i:t3c~rt i& ~, ;lt'§,1§113 ~~& rJl~3c~im 11§~tfJB"Jf$i9Jlt i!, 
f flz rt fl®, 1:iJ 3f~9&H, 1:fz~~, $ffiM1-A~* fl}J:£1 (Personal Digital Assistant, 

PDA) o UE*tWcli.*imii~ i:p * D *Y:{ i§ 1% Ll ,& rt] 3c~ rt *A iXXJ Mi i:p s"J-1-M$1-1J\ 1K 1:fz~ 
i§%o 

[0029] BSJ:iJ*tWcli.*tlHiLl r3c~rt*Avz# (Radio Access Technologies,RAT) J:PB"J 

~d>--t-*m1}¾im 1§ ij!i*: ±l)j<1U!£¥Bz*Ali~1t·ri (Worldwide In teroperabi 1 i ty for 

Microwave Access,WiMAX) ,±l5J<;f$i}Jim1§*~JE (Global System for Mobile 

communications ,GSM, im'mf$7'J2G) ,GsMm:i!B"JGSM±iss~~},@;iJf$3c~rt*AiXXJMi (GSM 

EDGE Radio Access Network, GERAN) , imffl 71\.mx~rt ~* (General Packet Radio 

Service,GPRS) ,~-=f~)$:Jt1ff~ij71\.$:l:.tl:(Wideband-Code Division Multiple Access,W­

CDMA) S"Jimffl;f$i}Jjm{§ *~YE (Universal Mobile Telecommunication System UMTS, illl 'mf$ 

7')3G) , iWJj!71\.t.§.*A (High-Speed Packet Access, HSPA) , LTE,LTE-A, eLTE Cm:i!~LTE, iJU 

YD ,j!*flj5GC8"JLTE) ,NR (im'mf$7')5G) lO/WGLTE-A Proo~nTI ,7-$:$ilB"JmlE~@.fiu~&rLl 

J:. tlfU s"J i1H>l. o 

[0030] BSJ:iJ '§, tf5113 ~~& r: UMTS q:t 8'-J 71,8B (node B, NB) , L TE WGL TE-A i=p 8'-J m:i! 71,8B 

(evolved Node B, eNB) , UMTSJ:P B"J3c~rt~t4H~1M~ (Radio Network Controller ,RNC) , 

GSM/GERANq:t 8"J~fti1it~1!iU~ (Base Station Controller ,BSC) , ~5GCJ!*B"Jm:i!JffifflMr:l:fil 

3c~lt*A (Evolved Universal Terrestrial Radio Access ,E-UTRA) BSq:t B"Jng-eNB,5G­

RANq:t B"J r -1~11,12B (generation Node B, gNB) Ll,&~~1iJJ;1~1liU3c~:liiH§3ftf :fl1J\(K pg 8"J 3c 

~it18t~B"J1f1i:iJ=!t1tB~HoBSJ:iJJ!!ii13c~rt*Dij&*-1-M$1-UEo 

[0031] BS}! 1:iJ~1t B"J Ll 1iffl %IBZ3c~*AixxJ 8"J $1- 11\ 1K * rtJ 4~5E:l:fu:EIIK!#Ul1}¾JC~ rt 

1iw.oBS3z:ff1J\IK 8"3~1t o~-t-1J\IK~ 1:iJ~1'FB"J Ll rtJ =!t3c~rtilw.mlE pg B"J~d>-1-UEtl 

1}¾ ij& * o J!Jl~:tfu, ~-t- 11\ 1K CJ!!i 'mft 7'J ij& * 11\ IK> 111}¾ ij& * Ll ij& *r =1t x~ rt 11w. m: IE pg 
s"J--t-WG $1-UE ( iJU YD, ~-f-;j\ (K rJ:iJ ;It JC ~ilw. fil IE pg 8"J ~ &--t-UEi)W] /!lr 1T 'fifilt 
(Down 1 ink, DL) lOJ:iJ mB"J J:. ff'eitfil% ~ ~, Ll ffl r r ff 't:itfil%l01:iJ :i&B"J J:. ff 'ei!R4t7J\.t.§. 1:fztfru) o BS 

m Ll :liiiii$-t- 11\ 1K ~ x~ rt Jffi 1i * ~ i=p s"J--t-WG$-t-uE:i!ffJ!!i 1i o 11\ 1K m ?tWc1N~rffilt 

(Proximity Service, SL) 18±¥Jj*3z:ff4i~:irrij&* (Proximity Service, Pro Se) :~lUF-{*ixxJ 

(Vehicle to Everything, V2X) ij!i*◊~-f-1j\(KpJ Jl~ ~=!t1m1J\[K][~s{]qlw_[K±J!Jt◊ 

[0032J YD Ll J:. J'iJritii , tt xtNRs"J ~1m ~s ttJ ~ 3t ff~ ii!i s"J Wc.'i. Ll ~@ ~ f~ r -1~ c 1}u YD sG) Jffi 

i§~*,mYD±iss~f$iJJJtm (Enhanced Mobile Broadband,eMBB) ,~.mfJL~~Jffi1§ 

(Massive Machine Type Communication,mMTC) ,jijp'IJ~Jffi11§l01~A,j;!Jffi1§ (Ultra­

Reliable and Low-Latency Communication, URLLC) , ~BtiiJEiWJpJ~·ri, iWJ~},@;i!$l01~ 

S,jfil~*o~ -1~it1'F1:k1-'FittU (3rd Generation Partnership Project, 3GPP) q:t J'ifri11'5EB"J 

iE:3'.t~~Jt:i[ffl(Orthogonal Frequency-Division Multiplexin,OFDM):Ji:;,f(pJffl{'FNR¥Bz% 

B"J ~t'{E O J131:iJ Ll 1iffl1:iJ:rt ~B"JOFDM~Jj[~ 'mYD § ~@. -f-tlt¥BzfsJ/fe' 1i~wJtl01JfiF1W~l 

0 
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(Cyclic Pref ix, CP) o !A:>7r, lrxtNR~ mWff~ffiliijn~: (1) 11£* 13t~1/!H~¥:& (Low-Density 

Parity-Check, LDPC) EWfD (2) if&{tliij o ~liij n~ i)aj~P} ~-=f11§milC~5f□ /WGn!i* SJ=llt:i!f 

IL 
[0033] 11:~:>'r' Ll r l7'J ?gfilt~~ m' ftlfl,f-NR$0S<J 1ttmtrat i's] i'§J ~TX9=1, M~Y§tJ5DL1ttftu?i& 

tAs, {51tt? at ~5¥□ J:. ff'flrni (Uplink, UL) 1'½tftu?i&:tli5, ~ 9=1 iJU~D~-=f NRS<J [xx] ftZ}J~tL DL1ttftu?i& 

1/25' 1i 1? at~' UL{'½ tftu?i& ffl B"J ~,f-$ ?J\.fil mt i~ ~ pJ We.I'. s<J O 11:~:>'r ' J£ pJ ftNM0 9=1 ~{J:t1~~ 'f11Ji 
~1~~3t~Prosen!i*WGV2Xnli~o 

[0034J !A:>1r, *it "*~JE" 5¥□ "fxxJft" ft*Xrr PTLl PT1f.MHt!!1tffl o *it "5¥□ /WG" ft*X rr 1R 
~ ffl -=f :mi J£ if§* Jljzxt ~ITT* Jljz * * , Jt J3. *lT> PT ff ft .=A~** o iJU ~□ , Ai□ /WG B PT :t~ /J\ : A 1fL 
Mlffft ,A5f□ B[P]att¥ft' WGB1fl.1!Rffft O !A:>7r '~t1= "/" ft*X rril~*/J\TW~i□ J§~if§*ll~ 

xt~!zl:-=t "WG" ** o 

[ 0035] ft - ® ~ :nfil n A 9=1 , 3 ft at ±i 9=1 $ -t-:t!ill ~ :2'. i's] £ i: at , UE P} Ll 1A ff Ll r tU.fil Ll 1iJ§ 

5E~{A.PDSCH~JR: 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••o••••••••••••••••••••••••••••••••••••••o•••••••••••••••••••••••••••••••••• 

> x,t .:1~; 11N YUi!' .t~, :·;(, fU! -!:fl'; ttiJ ·r;4 ➔JW Jt!,_ c:c)RES ET ;HJ :.:};::jf; f'r{J ,t; _,.I:,, ;t1:1vt-: z'l:J 1b'J {j{I 
• ·,I 1~ ..... v~U ~ ..-1 ¥ l. ... . . ..... , ... ,~ ,.}f{,.,, . 1~w .-~ '- ,;,I\. ;J ~·· t~ _.-;,1'>;j •.•• ... I . ~- '.J. 

i,,,,,',,,,.,, UE, .x,j<f .t¥t--t--
1J" I.X:fM·ft~:tf.x.TJtiJ·rJfJ !bj:!µ,JJ,{!}

1
:f:1 __ tJi~irJz~·ft C CA) U'ttlff, 

f rr1 ·H"·i •• 1•• 9'·, 1•,,.1 '1 f:. k- '~J1I r:1 +- t rr * ·• -1 -kJl I -,tr i~ * r·• 1 c11 +· •>'-~ !'"] ! • '"I >)11~1:?k.'.W{x HJ HJ·.vUK~('J if;, 1;.1:Ul'i';.:¾n hl~:, n·.1:li¼."#L.i:: fl .. :-:0 .l-.: 

tfT~ ffiJitltJ!;Jt[: ( QCL) - TypeD hiH4:!'.!\l>F rnHftifdJ;.}i1.l$.f, CORESET 
1 

:_:',,,,_ .ffj~lt,!{1 UE wr k~~ {vXiV!tl LJf1tit: [!{J}?.·$lH?tiWii.fl: CORESET ;HJ~}ff !'.!~Jtl I 
;:J,l 9..''1 i\jJ t¾~#li:Jf t>.~:t r'tYJ·ki ,4;.~JJ· u !2- .1J\ 1)( rj:i --~ :-1._,~ p#;_ {ir.. f!!"il .41-/J\ 1>( ;Nd i l'r{1. ~"I'.: I 
~, ;;i;,. 1 , '·"' .. X '""' ..:.1::. 1 . ~ f.'.~ f)(. .:TJ' . L-- c:P{ TI t:• •. !-\\i. JX.. • L ... ii:i', . ., . µ :n t--1 . 

~JJ DLB\VP r.t-:1(1tiffi'i.JJ DL B\VP r-t.:11'.f-lJJ_~J!;j~:¾:-f~!WJ(Common Search i 
S• . ' "' C s·-s·· ) r. I F. {/'>- ~-.:·:: Jl, -+-iJ ix ~l# .j/t_{ ('()]'l E•' S-E,"I' l·p_ 1:,;] f"".l Q')('"L.~ 'I' , ··t) pace, ,, .. , V../,./x .. ~.1 .N.::.J . .1.rp_ .1.n. tln,.;f-.. .. '- , . -1·µ r., r.1 .• ype. 

Ji~ 'r'.f ..ttl ~ 1{,~ Q(J {f: 1iif Jt-f-tl11~$l] ti ~~(:!$f CORESET, 

>tlr1:~Wi··t--1tll\!i::£;--t1:~r:1n1mwm!4t coRESET 'P.J/* css~ Wtl uE I 
nJh?JJ2tA'ifr:tJit:rni1-fitm1%- 1J~tJ{ :4{ iJI 1:i-<J nrt%-.1J\ [< 1+11'.f<Jj·;~-r~JJ DL B\VP I 

rJ:1 uv 1v1 wia nttJv+1 u-~ 1:i tt-Jt:rr ki: ·f tl 1!.t~ ~~~ fnJ 10 a~ ~r.l tt:::~~ fnJ st J~ mi.J i 
''k '. ·--•Jt-•· -, • " , " * r:1 ! 
.ril 1'.1.!Rdft C{)RESET, .:rr . .u. ! 

>:!.~n~!HfFruttf)1jif£vm~ CORESET {~·-fW CSS, wa UE i1HUJw:r¥ ! 

tEJttJft.H!:c;.H~.*/},!R:wJ 1}! (I<JJR:%-..tJ, l>{ rlJ 1}(Jjj'.~·~JJ DL B\VP 1+1 !¥J{9fiYW I 
n1· tfL +1 a{J 1:i -fr;.~ :.f:f lm ·K£; 11 :it ~ ff.iJ ID u<1 1.~ :t1 :£ ff.iJ u<14-~ mu }Ji tmr ·#i 

CO.RESET" 

[0036] 79Jl:l, *-=f [Pj i!711§ %:f.1t (Synchronization Signal Block, SSB) ITTQCL1~-J&5f□ *r 

{1§miJC~f~,~,-~~1Ef% (Channel Status Information-Reference Signal,CSI-RS) (WG 

Ji1lU*~~1Ef% (Tracking Reference Signal, TRS)) S"JQCL1~-J&PTLlt~{A.79~rJ;i,t-~[P] 81 
QCL1~ -i&, f:lP{fCSI -RS~ El ;j;§[P] 8<JSSBoQCL1~-J&PT~r ::f [P] ~?i&, iJU~D:2'. i'sJ±iQcL~?i& (1JU~D, 

() 
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QCL TypeD~~) , gl(:~-=fffBMill., Mill.tt Ji, 1Hlf f}Jt!;J;l%t;fO $~:/jyJrt Ji r:p S"J ~d>-~~~ 

S"JQCL~~o 

[0037] Jl:t&~, UEPJ"l,;J,1Aff~ars"Jrll~: 
.. ···················-··· ............................................................................................................................................................................................. "\ 

i >.~rt~ DL DCI t1gtill5(·.:t:n.xil'filitl{J PDSCH t'rJ1.?~~gctfnJ ~'ttririH~{~lt ( {JiJ I 
I .~1.L ikX\!r~:{1'1Jti)i} DCI S~J PDCCH ${Jltiffi1B:·~·'.fH PDSCH a<11.1n;•""·l{f-~·z ! 
I fr-.i] rt<JH1ffilfi.U!st\i) .tJvf-ful<J utt c {$ig 4n, !~ nl· ;iJl,!JJ>i¥tUJ;), UE TIT t:;:J, ff~HtHP.Ltr 

J ··1'' !.X: (J{j PDSCH (l~fftf.-UfJ-:f$::~fffi:} ( Demodulation-Reforence Signal , DNl-

; RS) i1l{J fJ Hlx•!'·f' QCL 1llri, J:0.ft-21aii~t:l1-llijj\~ (Transmission Configurati.on 

Indication , TCI) t}( ;1§; !JV RS ;-it~ :Jt l1t, QCL {gtt'¾: Tir H1 ·f· }ljJrf:l';j' 151ft i:f:r ft<J 1\i{L£ 

ti: Iµ!j}]fl;t%ft1 CORESET ID lltl PDCCH QCL Jt.15}~; Jt i:j:1 )\, UE fl{c .ffi. Htt%-1J \ 

1x: 09r;~·~\k B\1/P q:i O½JiH1f!:t;J ff~ 1+:1 !Yv .. ·--·-·lH!t.:J~ 1'":f:tffJ!Jf?tiJ.tHtt CO.RESET" 

[0038] l,;J,~:f~JJA' ~!] *PDSCHs{]DM-RSS{]QCL11xi&~ IEJ rftS1~r:p s<J ~d>-1'-f-1% r:p Ej 

PDSCHJl!~S{]PDCCHS"JDM-RSS{] 11xi&, !J!ljpJ l,;J, 1JH'~UE1jt~!:ji~t1t1J 18HJJ~CORESETif§~l!lS"J 

PDCCHS"J~Y5l: o~ill PJ"l,;J,Sfflrw ~ CA'tlfJl (-fyiJ~!J ,PDSCH:fOt1tU~1JJ¥,~CORESETft~IBJ S"J;} 

,;,tt~(Component Carrier,CC) r:p) o 

[0039] ft:z!s:~nw:1J:rts<J-®~fllli7JA9=t, UEP]"l,;J,@cjf 1°f $i"t1tU~m~cORESET, 1S ~tr: 
)=i)T1f s<J t1 tu ~m ~CORESETt~PT l,;J, EB UE 1s!r iJJ!~ 019U ~!]'Pa* UE@cli 1°f ftS-tti r:p s<J ~ d>-1'-f-1% 

( -fylj~l]' OFDMff-'%) r:p 1&:Jl:tit~s<Jim1'-:t1t1J~m~coRESET' mJJuEpJl,;J,~r1#5E1jt~tlHJJl!J!ljgl(: 

fNWc117'6&1f~®11tiJ~jJJ¥,~CORESETr:ps<J-1'-t1tiJ~jJJ¥,~CORESETnHf1s/riJJ!~o 

[0040] ft:zls:~nw:1J:rts<J-®~fllli7J:i:\i r:p '~!] *J=iJT1s!riJJ!~s<J :t1t1J ~m~cORESET EjCSS:tO:iludf£ 

t!~ ~ fs] mt§ ~l*' !J!IJUEPT l,;J, xt:t1 t1J ~m ~CORESETnHf 1}t~1t:tn 1s!r i)J!~ 0 if§ tt z.. r '**&: 1s!r 
1)]!~ S"J t1tiJ ~m ~CORESETP]" 1919iJ ~!J EB rQCL-TypeD{'rj:t ~ rm !:j **&: 1s/r iJJ!~ S"J t!~ ~ fs] @cjf ffl ~ 

J*s<J:t1t1J ~j}J¥,~CORESET O **&: 1s!r1JJ!~ s<J t1tU~m~cORESETPT l,;J,t&:Wcli ft-t:ifir§-S"JBWP J:' -t: 
m.f(i§S<J i~H\ IX (Secondary Ce 11 , SCe 11) J:, gx;~ ~~ %1J\ IX S"J !:j J:t1tht.& 1s!r iJJ!~ S"J t1 tU ~m~ 

CORESETffl[nj s<Ji§i}JBWP J: 0 ft-®J:t1ths<J~nw:1J:rt r:p '**.&1s!riJJ!~B<J:t1tU~m~cORESETPT l,;J, 

~1,j 1==cjx-fSr!BJ±vf§% (Synchronization Signal ,SS) /4mJJ.,ffif,~fJJ! (Physical 

Broadcast Channel, PBCH) :!JtS<J ~d>-1'-~micJ: (Resource Element ,RE) il~S"JPDCCHo 

ft - Jl:l, J:t 1th s<J ~ nw: 1J :rt r:p , * t.& 1s!r iJJ!~ s<J t1 tiJ ~ jJJ¥, ~ co RESET PT l,;J, Jr: t.& Wcli ffl r ft~~ J! ~j ~ 

Y5l: (Discontinuous Reception,DRX) tl:rtr~1iS"JUEB"Jt1tiJ~m~cORESET o 

[0041 J ffl r!tl)(iAPDSCH~}RS"J **.&1s!riJJ!~s<J :t1t1J~j}J¥,~CORESET 

[0042] ft-®~Mf!:1J:rt r:p, ~**.&1s!r1JJ!~s<J:t1tiJ~m~cORESETA1°fWclis<J:t1tiJ~m~ 

CORESETr:p s<J ~1f£~tiJ~jJJ¥,~CORESET rna,t, **.&m1JJ!Us<J t1tU~m~cORESETP]" l,;J,t.&fflr~ 

Y5Z:PDSCHS"J~3R3'~7F 0 

[0043] -fylj~l] '~!J*DL DCI s"J~Y5Z::frlx1 Ss"JPDSCHz..fs] s<JiJWJJt1ffiB%t1J\r11~11l ( -wu~a '1~11l-iJWJ 

Ji-1ffiB%t) , UEPT 11xi&PDSCHS"JDM-RSft/m D if§x,frQCL11xi&Ei~rTCI~?i§S"JRSl-f:tttl:JI:: oQCL11xi& 

pJl,;J, fflrft~fJTS1Mi: r:p A1°f ~1f£~tiJ~jJJ¥,~CORESET IDs{]PDCCH QCL3'~7F (-fylj~l], t1tiJ~m 

; (\ 
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~CORESET) 'Jtr:p 79UEWc~J[i*1J\ ~ S{]¥~fil}(BWPr:j=t S{]:ilfJTstm r:p S{]-,t.EJG$>t11t1J~m~ 

CORESETo 
[0044] 00 1 ~ t!Hi * ~ S{] 71' 1JU ·ri ~ )Jfil 7J A71' ill S{j ft ,xtj·uE Wcl! S{] $1"11 t!J ~ m ~CO RESET 

s{] 7F:@: 00 0P□ 001 ?fr7T- 'UEWcl! ff Stj· :1:i r:p s{] ~d;--,t.t1-'% r=J=1 JR~ S{jpi);j 1"11 t!J ~m~cORESET' 

11t1J~1Jj~CORESET#l 102%1J11t!J~m~cORESET#2 104oUEpJ12J-J)d1t!J~m~coRESET#2 

104*Y!x:DCI 12)_ i!\IBltPDSCH106 0 EB r1JUP□ 1i7titliUl!J!IJ '11t!J~m~cORESET#l 102P]° 12J-)G*BzUE 

1irnrn ( -Wu P□ , 11 t!J ~ m ~CO RESET# 11 o 2* *EzWcll ff css, %1J /wt £J A ff :il1~:J!ll* ~ fs] IDS{]* *Ez 

ffi~~:J!ll*~OOffl~roo*•ffi~S{]:J!ll*~OOPTl2J-AfftE£J~*•ffi~S{]:J!ll*~OOffl~ 
S{] ]~®:ti* ~ fs] r:p S{] :il1~:J!ll* ~ f§J ID o 1J!J PD, P□!!U1 t!J ~1jj ~CO RESET# 1 102£JWcl! ff~ -

:ti*~ fs] IDS{] **Ez 10 iWU s{] :J!ll* ~ fs] if§~It1t, # _§J1 t!J ~1)j ~CORESET#2 l 04£] Well ff~-= 

:ti * ~ fsJ IDS{] 10 iWHi* ~ fsJ if§~(* , !JW ~-:ti*~ fsJ ID PT l2J- 1~ r ~-= :J!ll* ~ fsJ ID o 
[0045] § 1W '11~x-l&11t!J'8tm~coRESET#l 102Aff :il1~S{]11t1J~m~cORESET ID' ~□ !IH1 

t1J '8tm~cORESET#2 104£] xt SS{]PDSCH 106Z..f§J S{] ifiillt1ffiuf$ l l!J\T ,~ 1.t ( -WuP□, 1~1.t - i!\IB 

Jjt-1ffiuf$) 'EB 11 t1J '8t m•coRESET# 1 102 S{] TCI ~1ii5.~ JE S{j RX~}RpJ~~ im ~ ffl r*Y!x: 

PDSCH106 oft~lrp'tf6t r, 79 7 Jl1fii13GPPiJm, UE*ffi'.]ft ftxt11t1J~m•cORESET#2104%1J 

PDSCH106{tffl)GjP] S{]RX~W: o 1'trra, ~lrp~~S{]~W:tJJ~~)f-1JH'~S{]# £1. \m~*Ez~Jj lto 

[0046] ti lJr,1.1 
[0047] tf:zjs:~J}fil1fJts{]-®~)Jfil7JA r:J=t, Aff :il1~11t!J '8tm•coRESET IDS{]11t!J~m• 

co RE SET pJ 12)_ )G *i ff 79 * *i 10 iWu S{] 11 t!J ~ m •co RESET O ft i! 191 ti {)Gr ' P□ * :J!ll * ~ fs] s{] 10 
iffi-U St ;j;J1 tf St ~_t ffl~ , # £1. :ti*~ fs] £J A ff )G jP] QCL-TypeD JHi S{] )G jP] 11 t!J ~ m •coRESET 

~(*, uEPTl2J-tEAff :il1~M!i*1J\~* §I s{]M!i*1J\~ s{]i~iJJDL BwPr:J=t s{]101~ust:rJ1r:J=tnttfAff 

:il1~11t1J~m•coRESET IDS{]11t1J~m•coRESET o pJ 10iWU£JAff if§jP) QCL-TypeD~~S{] 11 
t1JJ£f1Jj.CORESETif§~{*s{]1f1AJ:m~:ti*~rsJ 0 
[0048] a-® Jt1m S{] ~ JJfil7JA r:p 'UEPT 12)_ ti 1h5ffiJEX S{] 1jt7ti ~Jil];Uf U). ~ 1inJJ;z I!J1~1:it 

7tiilz) nt~l2J- r11t!J~m•coRESET*101ffi-u = 

1) £JCSSif§~{*S{]~t!J~m-coRESET; 
2) £JAff :il1~:ti*~fs] IDS{]:f'i*~fs)if§~(*S{]11t1J'i5im•coRESET; 12)_»_ 

3) 19..--&'i:il1~11t!J~1Jj~CORESET IDSfJ11t1J'8tm•coRESET 0 

[0049] 3 pi);j 1' EX $1"11 t1J ~m •cORESETtES-t:1:i r:p m ~st 'i~ 1i7ti~ J;JJ)!!JpJ 12J-*Ez ffl T ~ 

JERX~}RS{]QCL{~i&o 
[0050J ti6t1. 2 
[0051J tE:zjs:~J}fil1fJtsfJ-®~JJfil1f5t r:J=t, 79 7 :ifii~)Gl1Js{] ~W:tJJ~, **Ez1ifriffi-US{]11t!J'8t 

m•coREsETPT l2J- MuE~~ ~ a{] o -Wu P□, P□ 5Fi:DL Dcr sfJ *Y!x:%1Jxt Ss{]PDscHz..fsJ s{] iftB)jt1ffiuf$ 

Jj\-f-1~1.t (1J!JPIJ, 1~11i-ifiil/jt-1ffiuf$), J)!!JUEPT1~i&PDSCHSfJDM-RSftffi! o t§xtrQCL1~i&£J~T 

TCI ~ ~ SfJ RSt'1tttl:ll: o QCL 1~ i& pJ 12J- ffl T ft :ilfJT S1 m r:J=t Aff :il1~11 t!J '8i1)J¥, ~CO RESET IDS{] ti 

1ifriWUS{]PDCCH QCLt~7T- 'Jtr:p 79UEWcl!Mli*1J\ ~SfJ¥~fil}(BWPr:j=t S{]:ilfJTstm r:p S{]-1"EJG$1"11 

t1JJ£tm•coRESET 0 
[ 0052] ft~lrp ti 6t r ' * *Ez 1ffr iWu SfJ PDCCH/11 t!J ~1)Jf, .CORE SET PT )G*E[ ffl T *i iftB Lt s"J PD SCH 

S{] *Y!x: a{] QCL 1~ i& 0 

11 
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[0053] tE:zls:~JftfX1IAB"J-!l:l'.J~JftfX1IA *' 3UE-0:Jlff :il1t£~~93-;J\ lR ~ 51 s"J mt~•/J\~ B"Jir§­

Z9]DL BWP * {jt7t; 101mu £J ~ 5E :f1 t1J '8t ~ ~CO RESET C '§, 15 tffi'.101mu ITT PDCCH) ffl ~~* s"J ¥Jti :Z i's] 
S1 , PDCCH~ tffi'.101mu B"J PDCCHo J3: 'l"UEPT ~ tffi'.Wc.11.7'.J101mu £J:;f !BJ :f1 t1J '8f 1;J~CORESET;,j;§ ~~:kB"J 

$,t,19l~:Z i's] (f7U~[I 'ttxt J¥1.,t,1J\ ~ffi1t9X~1ftxt:tUffl;,J;§ IBJ~mw* B"JCAITTffifj::) 0 

[0054] 'tw6Gl. 3 

[0055] 1£:zls:~ JftfX1IA s"J-® ~JftfX1IA * '* tffi'.101mu B"J :f1 t1J '8t ~ ~CORESETPT ~ tffi'.UEtl7'.J 
*~lWcB.B"J:f1tV'8f1;J~CORESET o17U~IJ, 3UE:;f10iNV~t1J18f~~CORESETS1, fflr:f1tUFH!~ 
CO RESET ITT RRCWc.11. PT~ :;f ffl r =!t1m I§ B"J , 1B ~ 3 ft J§~ a1 ~ * s"J M ,t, :eJ<::~$1-:f1 tu 51f ~ ~ 

CORESETZ.fs] :;fZ=ffti9"~S1, RRCWc.11. PT~ 1JJ~ EBUEZ=f1i1:ft: _fi-¥1}{JZ3t{fff ~jc o UE~1ts"J~f7U 

tMit~ar: 

;> ;r,d' :1::.Jti \1il!I .L-i :·x, !'W +<-~ tlj ;-_;?r ,'.-1,mJt (':()-RE· s DT ;H-t :Y..: w;t~ (1,:1 -:}L .h--I ·ffll ;J{ .'-i':"'t ["1] !'.i{J ! 
·•-~ .J l!.1-i.m~ . ., 'I ... :1-1 .. t,J _ _v.._-(J...), __ W;: · ... ✓-..c .. Tf.LI\..A;,,.;;u_p 'J.K,~,L' !.l i 

UE ~ :w .-:F t)\-·-t .1J, [KJ~ f-1-::1lfx::ft ;W ·f·;fLI !0J tm;nr rj:J !J{J CA n·ttmfli ' I 
>f>r1 JXl:{fH 'l-R" ~~\; ['r-i] l:f{Jirkf ·'.J,ibi !J;j' ;1;11_ tqj';[· :hw. t~ / 0

:: /_;-;_ tG· ,'@ i-:-~ ·litJ ,1~;, :"l<; !b] .k .ml. I 
Y,., .:.>K ~.>1:. .. -.J, .. L !, L:IJ, t. ,1 '17 ll 1::L .. ..-y .. l .. , l-t' P: .::ti~~ .H. l:st .:<~, .. L _ :; .> " , 

! 1;r:·1~1u16<J O(-~l -T·vi1e-D )l~j1't1:·1'.1~Jh·>N11J'k~J$~ C-ORESE-T -~3/--;.H':i 1·:i:ftJ);:J-,e.'?1''1-!\i] ! 
: ··'f-~ ""l tls.J "'· ~. ✓ ... r.t . - f ~ : .. t, ~- :J .. ,.,..f - :J1.. <-·-✓~'ii:.~:~ • ... .. .1.., •• ., •• . 7'..tf:..,.t .J. l. ...... ffr'... .... .... 

!,,, Ht 1-J -t,ik: UE -Nr iYlU 1 

"lJ-.E, ·:l" { f- '\lljil 1'•'1-~"'-, ''''J >-~• ~-ts M,· ('(')f::> -user· ·,H· "l!LJ ITT ~~f;;:11111 !'!ft •• ,:., •• J:·!· r.·•--> .. : ::,rqOU-!1,~ :1' '.t:[:'.)[Jl '.tit't1,1,JR: • ,· . :--...1:i ... 1:, .;.,'.J ,1.~ ,tmrn :\1, {L\~ _1y__\J.. 

,-.••••••••••••••••••••••••••• .. •••u .. n•••••••••••••••••••••••••••u••••••••••••••••• .. ••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••'\ 

i t){l [J,j· l{j i:f:i ;id! hH{!P•l..;d"\.' ("J RE· i':i,¼ ! 
: r .:J . !.-.h Tb(..XL .. ,/.i ... L ,, • .--, , 

I >!-ii:'.:!>, uE :~k-f1Mwrn<1 }7i!JiJ timtU4t coRESET TIT k1-1q~trt.FFi1t:Hr I 
i_ ·!:lft-·J"i'il~ QCI H~--:i--•Mi 8 i,'.f(J !. 
, 11-1/ \~;,.)(, _ , . ., ·H~/.,' ,~:J l-~1 ~ - " : 
• .. u.n._n ___ .................................. u .... -.. ................................................................................................................. __ ............................ ._ .. ----~--

[0056J tE ;zJs: ~ JftfX 1I A B"J - ® ~ JftfX 1I A* , UE PT~ ti 1? 5fD Z=f 1i1 * tffi'.10 iN~ B"J :t~ tu 51f ~ ~ 

CORESETB"JRRCiftl..11. o i~RRCWc.11. pJ ~ tl El3MAC-CE5f0/9XDCI*~fJr o 
[0051J tt-® x1m s"J ~JftfX1IA * , uEm ~ ;ft n)[ tt xt* tffi'.10 iNu s"J :t1 t1J '8t~ ~co RESET s,g RRc 

Wei! o ;ftnJ[S"JRRCWc.11. PT~ ~qffi'.UE~iJrMH1i1 o 
[005sJ 'tt6l1. 4 

[0059] 31W 'tt*tffi'.10 i~U s"J :t1t1J '8t~~CORESET J:.:;fZ=ftE ~JHJ§ITT ti!¥: =,ltQCL{l~ri&S3 EB 

11 i: S"J 101m~ B"J :f1 tu '8t ~~CORESETtl 1? 'Jc~)(' 9X 11.w. 0 i~ fijj ~ ITT 7)\ i7U 't'tt~ t':R: 1I ~ tffi'. Wi it7'.J 

~ r~IBJB"J'tl6Go 
[oo6oJ tt6l1. 4 .1 

[0061] tE'tl6Gl. 4. 1 * 'UEPT~Z=f1i15fDtlff**ffi'.10imus"J :f1tU'8f ~~CORESETB"JQCL{l~z-l& 0 UE 

ffi1t s"J ~ fJU Wi it~□ r : 

10 
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>-:1,J' ··f·--NT~fi!lt ,L;. :·1~ l\tl·{:t,~ Iii!_!-~ ~lB Jl:,; (~()RE'S eT 1,1:1-V: ·u¥ l'.t{J ,,,g ,.l,1·-...JfH ''.~k '.>.':~· ['ffJ Mi uo. 
/\. . l!J.t1Y>~ ::J 'I :.!'l.J ... , ., .!.1--... ,J}J>,:;>t-;:: . . .. ,.._ D '1". 7'-J.'f-A.f..l .... , :J::,i:.,..,~, .:.:.r.:,. . µ;1 .c, 

x;:t·f·.1tr1-1---..,h CK:JWdt-:1tR:tf·xtT-ttiJ:Btll 101~11;m 1tj 1'.!'-1 c.A. 1}1rl.ft{, 
> ~<r! _l:f.!_.}fH 1'!J-,.· ~t; !'n] 1!t{1 11lT >'.-OW n,1· trL/1:: ft,J· 11rl: . L :ti:t;:: :in.~ r:i u· 'E. _::1.-• .fi!T :vw@J . W~ .:.>K: .'j_'.z .. ~, .J... I , l.,J'- 1. d . 'll -p;; .· .. K, ... L J'. U: -~- II .H, -'l's l},;, /. d. i 

········t1tx:%·1"'1:9l~,:5!!'t:iJ ~ ! 
>UE 'fff l~ ff ft~ ff.! Mt t# tt ~H .:-u~ A~ -t~. {11t ~mu n·tJ t~ ·tiJ }Ji WR !%1 

( ''.(')Rf.~S"'2 T !'l'{l C)(:L' .-f~;l-\.tl.. __ .. . .,-.. J:~. . ., :.i '-, .. ,t;.Z fi( .• 

[0062] ft2is:~ )lllijjJ:ts"J-®~)lllijjyt r=p , pJ t?.H2 83 MAC-CElO /~DCI *Ji)yJr **i 1!n iW~ B"J t~ 
t1J ~ ~ ffiCORESETB"J QCLi~ -i& o 

[ 0063 J ft 21s: ~ )Jlli jj :it B"J -@ ~ )Jlli jj :it r=p , ~a* UE 3t ~ $ ,t RX ¥Bz m , !J!U PT l2J, 11 ffl * *Bz 1!n iW~ 
8"J t~ tU ~ ~ ffiCORESETB"J QCL 1~ -i& o 

[0064 J ft2is:~ )lllijjyt B"J-® ~ )lllijjyt r=p , * ti 1)'A iW~ B"J t~ t1J ~ ~ ffiCORESETB"J QCL1~ -i& P]" 12), 

tiff.Ff;! 1'-t~tu ~¥J)f;ffiCORESETfta~·tir=p B"1 *11!~t1.!iy 0 

[ 0065 J ft ]js: ~ )Jlli jj :it B"J - ® ~ )Jlli jj :it r=p , * *i 1)'A iW~ B"J t~ tu ~ ¥J)f; ~ co RESET B"J QCL 1~ -i& 1'iJ" 12), 

tiffl1t1Bzm1~~' QCL1~~~~QCU!s"J-tfl37J\. 0 

coo6oJ tl6l1. 4. 2 
[0060] ft'tl6G 1 . 4. 2 r=p , UEP]" 12), ff jJJc~~t{f 1¥ **i 1)'A i~~ B"J t~ tu ~~ffiCORESETB"J QCL1~ ·\& o 

uEu1ts"J~WuWiJ£~ar = 

>x1· -1~--frtr 11iw .tJ>t~ IHH~:~11iu f.lf f1*tti co.RESET HtX:h~~ u{1 .\~·t-±tw;:~ rw1 u<1 I 
i UE. .>N· T· 1¥t-1'-/J\f~{ f!tkfl: Hl2.1Bf·x1· T·.fU !f1HWfW rt:1 !'.!{J CA !){J111rf1:, ! 

i >{.{[1 :~.!di;,~-:cf□J!'f{J{1Jr}~ljU,J"tfL,t[l:Hft~ t.· f?·tt fB' ~ § UE )t(:-f1l'UW1J ¥ti I 
~ _.• •• • ••• V ,.-, ' ' • . ,. • • • ,. • •• . • • • ••• • .,_._ ~<is • • • • ~ • I,, • ' ' .... i 
; /.-..... "·i.t .✓,,,.. Aj1t1,,t~,,,•.:; ff"l i I .... -.! H. _:J7 ) ·:,t..!$~::::.C '\ Y ! 
i >t' JE. TiJ L~ ! ;,rn; flr ,~{ •• x,j' .!7 }J( ,./21·, :l:ti:1 "'1} .!/-; !'!']] .-1:1--1 ::'i~ i:1{1· :.t:. ,:h_. t- 11ff '1tt11 j'.!'.J t~'ir 1 
: . . ., .,J.. ·T'l'- ,J.X. • I . j ,,_ lx ff, .. L T . /'-... ~ )1\, TIX. U-. U,~ .J •. . ... L ! 
i • i 

I i-iJ {'~1-.)mr:1:<~{ CC)R'E·; s··E,~1~ _:f•l'J :.f:. trt rtt {16 -1:::1) 1HJ f'.f ~,w, 1M c·..-y, E-: s"E-"1' t'Kt oc~L l@ ~{} I 
; ,,l . ./·, t-~h.)1•,. · . . · . Tl .-1',. .. J:1..f,J, !J :J1.L 1, . .J-. 1,.iJ, .. ,>1-.... ,'I;.. .I'\. WJ . ff:\.~ . .-...., ; 

;~TI I 
> UE DJ trr Vit 4H· .:tt flt !~Jt i)tJ QCL ·flt? l~ J Jt rj::, H! ff)u '&:·if*~ I 

CORES ET .ill ~'. Jl A~ ·fht UE {&! ifflU , {fi ~Hf t-!' .x1 4¢ JR '.!£ Ml f!~ tf]lj JJ.1 i1fil :ftl 
1 

i c·~(')R.E·:s·E·;T !'{{f f)C'L !,P,}'}4,f!i:l.:~t:fi;:j-pj\11!'.t'-J'lruif.fr.rl\l:j'}jJi:l:i, 'f_fl;:"*1· i , . -, · ~--.. '-:. · ,I~'- :.><. /1'- h 1:.:.i.... 1TJ.J ~ 1. '.J.>Z. .. ,J·, .. -~ f , •• :J<, 1::1 

> UE nr tJ, :ff J'i~ Et.X {IT H!~ t-!-- x~· * .f.&: 1~1 iWQ U1 j~ ~11J m i1fffl -~~ : 

i CORES ET (It AH>~ -mv;} (r::i QCL -mt lsi, {§ Ji.k-fJiU~il x1·tf. mu:~ mtttt CO RESET 

• (iJ:xdlttlH!~5} (·f:YU*n, .t£··••,.1'-vx'~'t OFDIV{ z:ff-~-r~J) fe.flH1i~1'~Hf-!J QCL 

if.!.~ 'il 
!tX tx.. a 

-••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••u•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

[0068] ;lztJ:Yi#3 

[0069] fti~:l&J:Yi r=p , UEP]" l:;),J!1Lct,Jj-QCL1~ -i&tJl.filE*fi1)'Ai~~ B"J t1t1J ~~ffiCORESETB"J 

; ') 
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QCL{~iiiLUE~11:B"J~WHIJ£~or: 

l --,.'t+ .] • .,_ tYY;fJ!IJ f-·-- "J","'l"JJ C()P ESET +n y~·f.(.'f[~t -g .l:.,"-{H1,:t~•./>s!'b] r'!~' ·urn x·J· ·1·· -~;-~, ,j 
~ ..... ,.,~·-·· ··..J,·f,,.._ ... ~:1 . ..-1"" ~- • "- -~ ◄ .--r~/¼J-fA.1~(~~ •• ~J.~·-,.1~~::c: ~ '-J ·t, ~ ·:·-~+-•· ··' 

! f'.J" 1" f'·· '''.I': ..:;.!;L. :;J. }- •1+ ·ff' -1'-n j·'"J ,~·T' ·B<-• 1·1·11V1 c·~ A f.J':1 -t,'' 'ti.--! t,,:::u%::· 'l~Efx.-·n A'J ••• ·-r .... :.irti ri ~1Jl"i'lf • ••• W~; -~'"'\ µ\11~-J'i-~, 

I > ti1·.1 -~U~~ ,;,,._sf..,::; 11;,:, ['f:i] 1'16 lr}_i ~mj 1:t,j·}:l'l ft 1:i,t Ji~ I.. .:l:i *- t11' Jt r::1 u E' A:-, ..{rf_i ,Jml 3.~Jj .... , _/,I" I ;,,. ... ::r.:._ J . ..,..,., .. ~"'-~ f. -'J L~-... l,,g ' . 1i'k1~L.-~ .. :.~ .. 1 .... -l'"-1 -,.~1~:~ .. -J.:ct ..... .t~ ~ . --~ ./J'" L~-~ 1.~~ ... 1~-

l ·if1 ,-:~ ,t-@•"i.,~ '-l<J!YU l -,X..:57 ' '.l.'.'S'!'.: .. -1-, .. L 1 

! >tfE TIJl~JffiJ,:;t:t~N1iWUUU CORESET :.W:.iv.:.HfEtt·;{j':¥.ltt{!JUOllJD{Jf~/j}lj 
i I ,.,,., \llli"·#r. ""'O'RESET !VJ QCL ltP-'L:l, ! Yfi:Il.J\-~1:.::: C . ..,,_ . ..,_. :i: .. •·· • wz fx-, 

[0070] tE:zis:~tfffi1JitB"J-®~tfffi1J:i'-t r=j=t , **t 11'AifiWB"J 11tU'6f M~CORESETB"JQCL{~W:PJ" !j_ 

13Z. tt**t 1"A iWU B"J 11 tu '6f i)](~CORESETB{] m~t1-'% r=j=t itqlw. 0 

[0071] tE-® ;tct{m B"J ~ tfffi1J:i'-t r=j=t 'pJ tt?Kit 11'A iWU B"J 11 t1J '6t i)]( ~CORESETB{] ~1'at fa] i'aJ 1% 
r=j=t qlw.?K it 11'A iWU B"J 11 t1J '6t M ~CORESETB"J QCL {~ ,& o 
[0072] ffl r:JG~ I'§. ~R-~11'AiWU~ (RADIO LINK MONITOR, RLM) RS:iztt¥B"J ~~:lzt1:f11tU '6fM~ 

CORESET 
[0073] 1£ - @ ~ tfffi 1J A r=j=t ' 1ft xt u E B{] R L M R s :® 11 ii f~ it :Ji j£ ~a r : 

> uE >r ~ wintJ ·f ~J+J :~n~ .ri1w11t.nx-·-~v~ tk ;x.,_ Rs jlf: tr.JG n~- lf:! ti rn1HiJt ~:WJ . Jt- 11 I 
>U.E•*.½U~-~~~JW~~J~~$!i]~~E~J~',t11~•-I . 1L ."J .J ~ t t $.~K,. J:!..u.., l.:1'- u~ ,' J .~l t..J J~ .•"-""v ~ 1lt;J .,./'-... ~;-..,. ~ :J .. L, l .~ .!f-..... tlJJ; .... .._. 

(-'ORES.ET r!·i '·'1• +¼·hl-+ilf·H:. rn x ·pD("CH. H·•1j'·r 6~1 ·-r;-·t TC'I. ,U•·:f.·· !'if] N. RS ! ··- .. :, ... : .. ··Xlli:ff·"!1XVt::.--..m".{·.: __ •' .:. 1:i;<;:'.X .. i~'J}1:.rtn .. •' ,v,:·;c)i:1' l RLM "~ 

.Jt:J:j__ 

[0014J oo 21!fHII1m:zis:~s"J ;,r;Wutl:~tfffi1J:i'-t;,r; te B"J $tx~·uEWc.11.s"J $1'11t1J '6tM~coREsEr 

B"J;,r;~OO o~0002Ji)r;,r;, uEitWGJl:fH1tU'6fi)](~CORESET#l 202,t1tU'6fM~CORESET#2 204 

)f011tLl'6fM~CORESET#3 206, ;tctr=j=t:r1t1J16fM~CORESET#l 202tEa~·Jg)lr=j=t B"J.3I&-1'tff% J: 

-'=511tU'6f l~~CORESET#2 204m:~ o 
[0075] {~ -l&t1 tu '6f M ~CO RESET# 1 20 2~~ l:t m: ~ B{] t1 t!J '6f M ~CORESET#2 204]!! ~ B"J 

t1tiJ'6tM~CORESET ID, JJ!iJtEUE?K{!'AiWH1tu'6ff)](~CORESET#2 2048'-Jttm r, _l:J£RLM RS:izt 

1:frlfiPT~~~~rlj'j :PjgB"J o 
[0076] ~-=f 1lt i'i:iJ ~. -®~tfffi1J:i'-ttlHJ=t ffl-=fej(~$txtRLM RS:izt~rlfiB"JUE1T79B"J1Jit o 

[oonJ tlm2. 1 

[0078] tEJl:ttlt'.5L r, 31f-ttitWcJl~UEB"J $1'11tiJ'6fM~CORESETat, UEP]"lj_:izt1l~~~ 

{IH1 t1J '6t fj]( ~CORESET IDB{] t1 tu '6t M ~CORESEBR{l'A iWU O RLM RS:izt 1:f rll'f ~or :1:Ji)rj£: 

1 ,1 
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: P1 :1$.\::\~-lill./'t i,·1 <.,.~:.-r,i.~•ht't{t Tl':1 }J,~.:iF 6<1·\ii~.Jrr.J/:c;~1:.rjt{f.'4Af1:~. C()RFSFT ID i'.f{J·tt~ i j, _'.J+~ .. .._ Fl t::-!.i ~ if., y .. µ:; .. · l \,!!,,};r lf>t_J,._1.,JJ .. lJJ ., ,i,.-h.?f:.... , ... ,~ ., f.l .. :l.L 

! tM i?HJ.m~ CO RESET ;t:{unmu ,, 

[oo79J tt6t2. 2 

[0080] 1:Ei!191'tw6t r '79 7 jl:9'c,~::f¥1:Efflfm~S{JTCI~~ (9)G~TCI~~]c;}Jc) S/,J'tw6t' 

ffim~ S{J t1 $1j '&tflffi ~CORESETJ:iJ ~ ~ 1:ERLM RSm 1lrl1¥1,}j f§J EB UE1m iffe-u t1 $1J '&t~~CORESET 

_fijfc:]I ffTCI~~B/,Jt1$iJ18f~~CORESET o 

[ 0081 J ffl f Jt iA S{J 1r: ml 1JHiCS I -RS~3R S{J 7K *Bz 1m iffi-U S"J t1 $1J 18t ~~CORESET 

[0082] 1:E-®~JJffi1iA i=p, 9D~ft~1r:ml 1j·1iCSI - RSiJ,§ ~ 8{]1-1% i=p ~1'¥1:E*Bz:1½tflwB"J 

POSCH, IJ!UJ:iJ JkJ@_ff :fdtJJ1$iJ18f~~CORESET IDB/,Jt1$1J18f~~CORESET ~ ttl1r:ml1j'tiCSI -RS 

S{J lkv--QCL1~ i& 0 r Tiff fsl:i J& EB UE@ffl s{J ffl T :PiH5Elkv--QCL1~ i& S{J 7T-17U Mt¥: 

.:1:,.- 1~* .1rr:: }q\. .•\i,ri :;-_,.-:. ~'.1~:ti. 1 C":CJRE"SE·T ·1•0 i:1<1 ·{<?\; ·~1,11 ~ ,~1~ :th c·~cJ-RE"S E·.T -~ lfJ ::11:~ PJJ :ttrJ t•~: 1 Fl ·I"- lk.\ 1 .. l .. I J ,.[J:l.. i!.IJ\., .. f<;: . .., .., . 1.1 1..L I J .J~ 1,,F."N. . '-'. v • v L .I !- ,• IC!J :f\1 .. :L , 

..... ~:---c J \~ i· 1.1.-::--r I 
CSI-RS ll1lik~A QCL ·1r\( tl" i 

[0083] 9D _t)=i!fJ£, Jlff J11~t1 $1J '8f f]ffi ~CO RESET IDS{]~ $iJ 18f ~~CORESETJ:iJ ~ ~7K *ffi'. 1m 
iffi-U S{J t1 $1J '&t~ ~CORESET O 9D ~**t 1m iffi-U B"J t1 tiJ '&tflffi ~CORESEHtffl T~3Rt~7T-' mu pJ ~~ ~ 

±.~%LlB"1~3R-bJJ¥,k, 9D003?/r7T-o 

[ 0084 J 00 3 ~ i'IHJls * ~ B"J 7T-17Hi~ JJffi1J A7T- ttl S"J tt xtUE ifc:11 B"J $1-t1 $iJ 18t ~ ~CO RESET 

817T-~ 00 o 9D 00 3?!r7T-, UE*Bz:ifc:llff 1:ESt±ii=r S{J ~d>-1-1-1% 4t :m:i:B"JW31-t1$iJ1&t~~ 

CORESET, t1$iJ18f~~CORESET#l 3O2lOt1$iJ18f~~CORESET#2 3040 515'[-, UE1:iJ~tAt1$iJ18f 

~~CORESET#2 3O4~Y5CDCI ~ft'8f~3O6q:t ~J!1r:ml1Jj·1iCSI -RSo 

[0085] 1~i&t1$iJ18f~~CORESET#l 3O2Jlff :ld~B/,Jt1$iJ18f~~CORESET ID:# _fi~*Bz:UE1m 

iffi-L ~f _tJ£tt;f¥, i=1§t1$rj18fflffi~CORESET#2 3O4q:t S/,JDCI S{J~Y5C~ '8f~3O6Zf§J S{J i)a]~,fffig;f$ 

31JJ\f 1~1li (1JU9D, 1~1li-iJWJl3t-1!iiu;f$) at, t1$iJ'&t~~CORESET#l 3O21:iJ*Bz:fflr~Y5Cmw1F ml 
1JHics I -RS B"J '&t flffi 306 s{J ~3R1~7T- (9)GQCL 1~ i&) '113 ~ pJ ~~ ~ i5: ~lLl S{J ~* t)J¥,k 0 

[0086] ~fi~fPJ Jlf2, ft*~JJffi1JAB"J-®~JJffi1JA q:t, Jlff :ld~t1$iJ'&t~~CORESET ID 
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S{] 1¥. ,u 'Bi 1JJ¥- ~CORESET"i:iJ Ll fffi'.1JH'~ EB UE{~ 1W~# il '§ * ~ d>-~~J}!drfr S{] TCI ~~ o 

coo87J oo 4£:rlHJ/s *~ s{] 1T>1!iH1~ nfil1I:i:t7T> tl:l s{] tt xtUEWc.'I. S{] $ ~1¥. ,,J '&i1JJ¥- ~coRESET 

S{]7T>:m 00 o ~IJ 004PJT7T>, UEfffi:JNc.'1. ~1¥.*IJ 'Bim~cORESET#l 402~ 1¥.,1Jt8£1,J!~CORESET#2 404 

51tl1¥.*U'Bim~coRESET#3 40601¥.,iJ'&im~coRESET#l 402riJLltEat±i*S{]~y-~f{f%* 

Ei1¥.,iJ'Bim~coRESET#2 404:IAi, :# il1¥.,iJ'Bim~coRESET#2 404riJLltEat±i*s{]~y­

~t4% * Jt1-tl;; Ei1¥.,1Jt8£1JJ¥,~CORESET#3 4061[:ff o 

[0088] tEJl:t1T>1!iu ·ti~nfil1J:i:t * 'UE"i:iJ 13Z.1Jn iW~1¥.*IJ ~ m~cORESET# 1 402 'WG fi§'J at 1Jn i~H~ ,u 

~m~CORESET#l 402f01¥.*iJ~m~cORESET#3 406Wj::\lf o~O*UE1Jn1W~1¥.*iJ~m~cORESET# 

1 402f01¥.,iJt8fm~coRESET#3 406, Jl!Ut¥.*IJ~m~coRESET#2 404riJ Ll£13Z.~S{]*fffi'.1Jn1W~ 

S{] 1¥. *IJ '&i1JJ¥- ~CORESET, # il~ H xt~:~~J~7T> S{] QCL1'3t i& riJ Ll Jl1Jli tE::zls:~ * ffii32t S{] iifi o t§ 

l:tz r, ~lJ*UE13Z.1Jn1WH¥.*1J~m~cORESET#l 402, Jl!Ut¥.*1J~m~cORESET#2 404;f01~,1J~ 

m~cORESET#3 406Wj::\lf riJLl1t:3/91[:ff S{]**ffi'.1Jn1W~S{]1¥.*IJ~&HJJ¥-~CORESET, # il~Hxt~:W: 

1~ 7T> S{] QCL 1'3t i& riJ Ll 1it-'f t§ IE] S{] ~ fa] QCL, WG::\lf fffi'.A~ ~1t£1~ *'J 'Bi m ~CO RESET IDS{]* fffi'.1Jn 

~W~S{]1¥.*IJ~m~coRESET~~o 

[0089] *1Jt%~]S{]PDSCH 

[0090] a-JJ:~~nfil1I:i:t*' 3PDSCHtESt±~*Ej-~WG$~1~,u~1JJ¥-~CORESET1[:ffat' 

PDSCHS{]~45eriJLlfffe'.~1Jt%1toitPDSCH"i:iJLlfffi'.1$:3/9*1Jt%1tS{]PDSCH,~i:llt3gfflr~45Cit 

PDSCHS{] 1Jt% W. ~ t». riJ Ll fffi'. ~if: 1t£ o 

[0091 J 00 5£:rlHJis ::zjs:~ S{] 7T>i!iH1~ nfil1I:i:t7T> tl:l S{]PDSCHtESt±i * J=j 1¥. *IJ '&i1JJ¥- ~CO RESET :I: 

:ffS{]1T>:mOO O ~□ 005Ji)T7T> 'UE"i:iJLltE1¥.*IJ~m~coRESET#l 502*~45(DCI Ll Wl~tEat±i* Ej 

1~,1Jt8fm~cORESET#2 508:£:ff S{]PDSCH 5040 tEJl:~7T>1!iH1~nfil1J:i:t * 'PDSCH 504 pJ '§ *~ 
wtEat±i* ::f Ei1¥.*iJ~m~cORESET#2 5081[if 8{]1r ml1JH1CSI -RSS{] ~m506o 'Bim5068{] 

1fr.'l.riJLl EB;)J¥.,,J~m~cORESET#l 502~~S{]DCI*i)j¥]~M1i~JEo i)j¥]~1ffiU$51 PJ!2J,£ (tE 

1¥.,iJ'&im~cORESET#1502*) ~wDCIS{]PDCCHS{]~J§t1f%8{]~aJREjPDSCH 5048{]~-t4% 

S{]:rf~azfsJ s{]atfsJ fsJ 1Wi otE~ ~1T>1!iHi~nfil1J:rt *, i)j¥]~1i;f$51 PI l2J, 1J,r1~11'l C-f!iu~a, 1~11 -

i)j¥]}Jt-1i;f$) 0 

[0092] tE::zls:~nfil1I:i:tS{]-@~nfil1IA *, riJ LltEnf¾*;J, [X S{]irfrfilxBWP* s{]at~ * tR:{JHt 

Wc.'l.~UES{] p)T~}~ ,u ~1JJ¥,~CORESET ( 1!iu~□ '1~ ,,J 'Bim~cORESET#l 502f01¥.,,J ~8HI'¥.~ 

CORESET#2 508) ;fO~{iHrmJ1,M1CSI-RSS{]'&im (1!iu~□' 005*S{]'&im5o6) 0 

[0093] tE::zls:~nfil1J:i:tEl{]-®~nfil1JA * '1¥.,,J~m~cORESET#2 508riJLl£-½1tWc.'I.~ 

UES{] **ffi'. 1Jn 1W~ S{] ti%~ fa] t§~~~S{] **ffi'.1Jn 1W~S{] 1¥. ,u ~m~cORESET 0 

[ 0094 J r ffi ffii kt 1ijij JE 1~?YHF ml 1Jl't1CS I -RSS{] PD SCH 504WG 'Bi 1JJ¥-506 S{] QCL1'3t i& s{] fiit 0 

[0095J tf!HJG3. 1 

[0096] tE~trfitl'f,JG r, PDSCH 504S{]QCL1'3ti&riJ Jl1JlitESt±i* S{] ~d>-~t4% * EJPDSCH 

5041[:ff S{]1¥.*'J'Bim~coRESET#2 508S{]QCL1'3ti&o i!iU~lJ, UEPT Ll 1'3ti&PDSCH 504S{]DM-RS}iffl D 

t§xtrfffi'.fflrPDCCH QCL1~7T> (1!iU~lJ 'xtSr1¥.*IJ~m~cORESET#2 508) S{]QCL1'3ti&EJtETCI 

~~ * 1~7T>S{]RS£lij¾:1:lt:S{], itPDCCH QCL1~7T>A~ ~tJrat~ * s{]~1t£1¥.,u~m~coRESET 

ID' a-it~tJra,J~ * 79UEWc.'1.nf¾*1J, [X S{]irfri)JBWPpq s{]-~WG$~~,u~m~cORESET 0 

[0097] ~trfitw~-1:B riJLlSfflrw pqCMw~ (~*PDSCH;fO:}¥.,u~m~cORESETtE::f!EJ S{]CC 
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i:p)o 

[oo98J tt1JL3. 2 

[0099] fti!11P'tw1JL r 'ft)J)GJ}JffllHfbDCI i]l/])JtPDSCH 504ZJ§' 52□*ft l:::j ~1f ~F ml 1JH1CSI -

RSB"J ~m506;f§~ B"Jt-r-'% i:r15Z.btJ!PDSCH504, ttxt~l::ml1JH1CSI -Rs~m506B"J ltk-iJ'.QCL{i?zi& 

PJ JJ!1}1§!PDSCH 5048'-JQCL{i?zi&' ep1tEB r ~11$iJ~WHiCORESET#2 508ftSttii:r B"J ~d>-1-

0FDMt1f%i:p :m::fi: ,PDSCH504B"J~4:SZJ&*1:ft7t1to 

[ O 1 oo J ft i! ;fip ~ nfil1J A B"J -® ~ nfil1J rt; i:p , 52□ *ft~ d>-1-0FDMt-r % J:. ft at ti i:p 1¥ ft 1ft 
xt J¥1.i"PDSCHB"J $1-QCL{i?zi&, IJ!U~!::ml 1JjCSI RSPT ~JJ!1i~xt1lB"JPDSCHt1f%t§~ B"JQCL{!?z 

[0101J tw1JL3. 3 

[0102] ~ 1W, ft *1:ft7t1t B"JPDSCHJ:. ~ff ft ~JHifiH B"J 1b£: ~QCL{i?z i&@ ~ EB :m:1¼ B"J 11 t1J 1&t 

m~cORESETi{Hft ,JC~>C ,E!Xmilio rrnf:JtaJ!i¼ i'JiJ JM1B"J7T>1Jtliflft'*1J~ o 

[0103J tw1JL3. 3 .1 

[0104] ft'twm3. 3. 1 i:p 'UEPT ~ t¥1ii f□ ilt-t*1}t7t1t B"JPDSCH ( 1Jtl 52□ 'PD SCH 504) B{]QCL{i?z 

i&, 52□ *i¼PDSCHB"JDMRSB"JQCL{i?zi& (1ftl52tl, QCL-TypeD~Jy:) ~~rftSttii:r ft~d>-1-t1f% 

i:p :m::i:PDSCHB"JPDCCHB"JDMRS (1Jtl52□ 'ft00 5Jfr7T>B"J11$1J~m~cORESET#2 508!:p) 0 PJffi 1JjUE 

1:ft7t1t~i¼CORESET (1Jtl52□ , CORESET#2508) ;j,§~J*B"JPDCCHB"J~45C o ft*~JJfil1J:i:tB"J-®~ 

nfil1J:i:ti:p, 52□ *UEX:t-t$i"RX~:W:, Jl!IJ*1:ft7t1tB"JPDSCHB{JQCL{i?zi&1Jj~pJ ~ fflri¼PDSCHo 

ft-JJ:~~1tBB"J ~nfil1J:i:t i:p, *1:ft7t1tB"JPDSCHB"JQCL{i?z-l&PT~ fflr ~CORESET#2508B"J*:m:1¼ 

tiHJ'- oft-®~1IB~JJlli{Jtli:p, QCL{l?zi&PJ fflr~}IH~/]\ §I B"J9JGfflr~f,igQCL16¥o 

[01osJ tfm3. 3. 2 

[0106] ft'tw m3. 3. 2 i:p 'UEPT ~ ~]J)[' 9JG ff!Ht±it)ff jjJ[ *1:ft7t1tB"JPDSCH ( {Jtl 52□ 'PDSCH504) B{J 

QCL{i?zii, 52tl*i¼PDSCHB"JDMRSB{]QCL{i?z-i& ( 1Jtl52□ , QCL-TypeD~~) ~ [q] rftSttii:r B"J :¥.d>­

i"t1f% i:p :m::i:PDSCHB"JPDCCHB{JDMRS ({Jtl52□, ftCORESET#2508J:P) o 1'1J~1Jj~UE1:ft7t~45C~i¼ 

11$iJ~m~cORESET (1JU52□ , 11$iJ1&fm~cORESET#2 508) if§~J*B"JPDCCHo {JU52tl, UEl'ij ~ftS1 

tii:r ~JJX15Z.1ftxt ~11$iJ~m~cORESET#2 5088'-J :m:1¼$:5tB"JPDSCH 504B{JQCL{l?zi&' [q] a11i 

t-t1ft x1*:m: :ff $:5t B"J QCL{i?z i& o 
[0107J ttm3. 3. 3 

[0108] ft'twm3. 3. 3 i:p, UEPT ~imtt:m::fi:B"J*& 1~~~tlB"J t1$iJ1&tm~cORESET (1Jtl52t1, t1$1J~m 

~CORESET#l 502) *mili*1:ft7t1tB"JPDSCH (1Jtl52□, PDSCH 504) B{JQCL{~-i&, 52tl*i¼PDSCHB"J 

DMRSB{]QCL{~-19: ( 1Jti52□ , QCL-TypeD~Jy:) ~~ rftS1tii:r B"J ~d>-1-t1f% i:p :m::i:PDSCHB"J 

PDCCHB"JDMRS (1Jtl52□ 'ftt1$1J1&fm~cORESET#2508i:p) 0 PJ~1Jj~UE1:ft7t~45( l:::jitt1$1J1&tm~ 

CORESET;f§~J*B"JPDCCHo 
[0109] ft*~JJfil1J:i:tB"J-®~JJlli1J;cti:p '52tl*n'dl 7W31'9JGJ!$1-t1$1J~m~coRESET' 

Jl!U UE PJ ~ mAl~ 1f ~ 1l£ 1~ $1J 1&t m ~co RESET ID B"J 11 $1J 1&t m ~CORE SET~ qi Mr.* 1:Jt5b 1t B"J 

PDSCHB"JQCL{~-i&oft*~JJffi1J:i:tB"J-il:~~JJffi1JA i:p, UEPT ~ftS1tii:r iiJfflCORESET:m:~ 15Z.ffl 

r:m::i:fm7J\.B{J *1:ft7t1tB"JPDSCHB"JQCL{~-l&' ~ S1Mtt-t ffl r*:m:1¼®7J\.B{JQCL{~ii 0 

[0110] fflr:m::fi:B"J@fflCSI-RSft111$iJ~m~coRESETB"J*1:ft%tllZB"JPDSCH 

[0111J oo 6R:tlHAs*~s"J 7]\11Hi~JJffi1J:rt7]\ te s"J ~I:: m 1Jj ·t:tcsr -Rs, PoscHfo:t1 $1J 1&tm~ 
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CORESET,tEa~·:1:i r:p .m~Ef'J /J\~ 00 o iUJ 00 6?Jr/J\, UEP} ~ ft11$U ~&HJ!~CORESET#l 602 r:p ~4)( 

DCI ~ i,JJJ.t-tEHt:f:ir:p !::§11tti1&f~~CORESET#2 6O8.m~S{]PDSCH 6O4o~1~ rl?fl 5, PDSCH 604 

kf PJ~ 'E1, ~mw1r:JWJ1JHiCSI -RSS{]1&f~6O6, 1s ¾1&t~6O6-tEHt:f:ir:p !:j:f~tu1&t~~CORESET# 

2 6O8.m~ 0 ~!lr' imJ.t1!ilU$61 PT ~¾mwDCI (-tE11tu 1&t1J!~CORESET#l 6O2r:p) Ef]PDCCHS{] 

~ J§ t-f % s{] tfi * !:iPDSCH 604 s{] ~ -t-f % EfJ :3f ~t zJsJ S{] at i'sJ i'sJ ~ 0 -tEJl:t/J\ 1YU 'ti~ }Jffi7J5:\; r:p ' 

i,JJJ.t1!ilo~61 m !J\rl~11 (fYUPO' l~fi/i-i-JJ1t-1!ilo~) 0 

[0112] -tt*~JJffi7JA s{]-@~]Jffi7J5:\; r:p 'UEP} ~ El. ffl ?Jr1'A iY!UlO 1ft%1ts{] 11tu ~ ~ ~ 

CORESET (fJuPo '11t1J 1&t~~CORESET#2 608) S{]QCLfNi&1i19 fflr~4)(1Fml1JHiCSI -Rs~m 

(fJuPo /&t~6O6) S{] !}NA~* o-tE-®~JJffi7J3:t r:p, 1&t~6O6r:p S{] 1r:ml1JHicsr -RSS{]t-f% S{] .m 

~$:5tl07K!f!~$:5}w.f ~PJ 1ifflif§~ S{]QCL1Ni& o-tE-!i:~~1tBEf'J~JJffi7J3:t r:p, ~m6o6r:p{£ 

1r:JWJ1JHiCSI-RSS{].m~$:5J'-PJ1fffl!:i.m~S{]11t1J~~~CORESET#2 6O8if§~S{]QCLfNi&,# 

Jl~~6O6r:p1r:JW11JHiCSI -RSEf'J 7K."m~tfl37J'-PT 1~Hl1tffl J}R~tQCLrJicllo 

[0113] 4tx-t**t1in iY!US{] 11t1J~m~cORESETS{]-£;1}c:$ti1lZPDSCH 

[0114] po_tp)rijL Po*PDSCH DMRSEf'JQCL1N-i& ( fytJpo, QCL-TypeD) ~ ~ r-tEa~·:1:i r:p S{] .3i& 

-1--t-f % r:p !:j ~ .m ~ EfJ PDCCH DMRSS{]QCLfN i&, JJ!!JPJ ~ 1"3 ~UE1}t% f PDSCH~4)( !:j i~1~ t1J ~ 

~~CORESETif§~~*S{]PDCCHo 

[0115] ~ffiJ, Po*UE7K1'AiY!Ui~11t1J1&fm~cORESET (fYUPO, EB r~!7rti!1!:i~1teJ1$U~m~ 

CO RESET .m~) 'UE S{] fr 79 m ~~ ~il~' [E] 79UEPJ ~~ ~ ~OJHJ! ~ ~ x,t **t 1in iY!U EfJ 11 m,J ~m ~ 

coRESETS{]QcL1Ni&nl:fr1ft%1t, PoOO 7?Jr/J\ o 

[0116] 00 7 ¾tlHl*~s{] /J\iYU'ti~JJffi7J5:\;7]\ ili S{] ttx-tUErJicff S{] $1'-11tu ~m~cORESET 

S{]/J\~ 00 oft/J\iYU'ti~JJffi7JA r:p, UEPJ~JA11tU1&t~~CORESET#l 7O2~4)(DCI ~ im'3t-tEHt 

:1:ir:p !:i11mu1&tm~cORESET#27O6.m~S{]PDSCH 704, ~r:p11mu~1J!~CORESET#2 7O6f011mu 

~~~CORESET#3 7O8-tEHt:f:ir:p !:j ~~ S{]QCL1Ni&-tE.3i&-1'-t-f%r:p .m~ orl:t!lr, 11mu1&fm 

~CORESET#3 EB UE 1'A iY!U ' ffiJ 11 mu 1&t 1)! ~CORESET#2* *t 1in iY!U O Po _tp)rj£ 'm ~~ ~ il ~PD SCH 

7O48{]~4)(}!~Ef.3eJt5t~ttx-f7K11AiY!UlO.m~S{]~t1J~~~CORESET#27O6S{]QCL1Ni&o 

[0117J ~rrl:t, ~ rWiJ£ T fflr1iiUE!:i11mu~m~coREsEr.m~s{]PDscHs{]QcLfNi&s{]tt 

*o 
[011sJ tw6l4 .1 

[0119] -tEJ!1~·1w6l r 'PDSCHP} ~ ~ff !:j .m~S{] **t1iniY!UEf'J 11mu 1&t~~CORESETif§ ~ S{] 

QCL1N i& o fJuPo, tE oo 1 q=i, Po*ocr s{]~Y)(lox-t Ef.B{]PDscH 1O4zi'sJ s{] i-JJJ.t1!ilo~711J\r 1~ 11 

(fJuPo, 1~11-i-JJJ.t-1!ilo~) , JJ!UPDSCH 7O4S{]QCL1Ni&PJ~i!Urn.m~S{]**t1in1Y!US{]11m1J~~~ 

CORESET#2 7O6S{]QCLfNi&oi!1~'iw6ltB PJ~Ei.fflrw 17'1CA'iw6l (fYUPO, PDSCHlO.m~Ef'J11tU 

~~~CORESETtE~~ s{]ccr:p) 0 

[0120J tw6l4. 2 

[0 121 J 00 8 ¾ tlHI * ~ S{] 7)\ fyu ·ti~ )'jfil 7J A/J\ ili S{] tt x,f UE yJjcff EfJ $1'-11 mu~ m ~CORESET 

S{]/J\~ 00 otE/J\iYU'ti~JJffi7JA r:p, UEP}~JA11tU~¥J!~CORESET#l 8O2~4)(DCI ~ i}a]J3ttEHt 

:tir:p !:i11mu~m~cORESET#2 8O6.m~S{]PDSCH 8040 Jj!lr, 11mu~1)!~CORESET#2 8O6ESUE 

1'A iY!u o 
[0122] tEJ!1~'tw?£ r 'Po*DCI S{] ~4)(!:i if§Ei.S{]PDSCH 8O4Zi'§J S{] i,JJJ3t1i~8 l!J\TI~ 11 
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( 1Jufr□' lh~ 1i-i}aJJJt-1ffia;f.$) '* iiPDSCH 8048SDMRSEf]QCL1EZi&~ p]-=f ~~BS *El 19)jffe-u SSPDCCH 
C:tE CORESET#2806 rp) , Pf [2JJl:Jl~ UE 1Jt7t ttY5Z: Sj 1,I~ 11 tu '&t WMlCORESET ( fiU fro , 11 tu :8HJJ ~ 

CORESET#2 806) ffl*J*AS*El1Jniffe-USSPDCCH0~1rrf¢H7I-tfli'iJl?,JJ~Zffl-=fw P-JCAffol (fiU~□ ,PDSCH 
to11t1J~OJffi~CORESETft~Pl ssccrp) 0 
[ o 123 J 00 9 R:: ttUi *;$;BS 7J' fJHi ~ Jlfil1f iC 7J' 1±\ 8"J ffl -F ft 3c ~ Jffi 18 * ~Jc rp ~ 5E QCL 1EZ i& as 
1fi!SSifiElll00 oftZ9Ji1:902, UEPT 12J, 1Jniffe-UftS~·~ rp 8S~l¾*1J\ ~ 8Sii!fxBWPl7'J HxtUEr!cliSS $ 

1'-11 $1J '&t j,Jffi~CORESETrp BS 3i d>-1'-11 *'J '&t~ ~CO RESET O fti}J 1'1::904 rp 'UEPT 12),@ffl 11 tu '&t 
~~CORESETSS QCL1EZ i&*ttY5Z: ~F ml 1JHiCS I -RS O 11 *u '&t ~ ~CORESETl=iJ 12), Ej *Elr!cli :rf*El 1Jn 

iffe-U 8"J 11*U'&f i,Jffi~CORESETrp BS :il1r£11*U'&f ¥Jffi~CORESETIDSS *El1Jniffe-USS ti~:2'. i'§J i1-§*J* o 
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[0001] 

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

CROSS-REFERENCE TO RELATED APPLICATION(S) 

The present application claims the benefit of and priority to a provisional U.S. Patent 

Application Serial No. 62/754, 165, filed on November 1, 2018, entitled "Method and Apparatus 

for Spatial QCL assumptions with Overlapped CORESETs," with Attorney Docket No. US75368 

(hereinafter referred to as "US75368 application"). The disclosure of the US75368 application is 

hereby incorporated fully by reference into the present application. 

FIELD 

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

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

for beam operations. 

BACKGROUND 

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

communication system may utilize beamforming technologies to provide directional 

communications. For example, a User Equipment (UE) may perform beam operations to switch 

its beam(s) to transmit or receive channels or resources. Each beam the UE applies may be 

considered as a spatial domain filter that is determined by a corresponding QCL assumption. 

[0004] However, current specifications for the next generation wireless communication 

system may cause a UE to perform unfavorable beam switching when the UE is configured with 

multiple Control Resource Sets (CORESETs). In addition, although the next generation wireless 

communication system enables utilizing a flexible resource allocation scheme, a UE is likely 

unable to decide which QCL assumption to use due to the ambiguity of the current specifications 

for the next generation wireless communication system. 

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

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

SUMMARY 

[0006] The present disclosure is directed to methods and apparatuses for determining QCL 
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assumptions. 

[0007] According to an aspect of the present disclosure, a UE is provided. The UE includes 

one or more non-transitory computer-readable media having computer-executable instructions 

embodied thereon and at least one processor coupled to the one or more non-transitory computer­

readable media. The at least one processor is configured to execute the computer-executable 

instructions to monitor at least one of multiple CORESETs configured for the UE within an active 

BWP of a serving cell in a time slot, and apply a first QCL assumption of a first CORESET of a 

set of one or more monitored CORESETs to receive an aperiodic Channel Status Information­

Reference Signal (CSI-RS). The first CO RESET may be associated with a monitored search space 

configured with a lowest CORESET Identity (ID) among the set of one or more monitored 

CORESETs. 

[0008] According to another aspect of the present disclosure, a UE is provided. The UE 

includes one or more non-transitory computer-readable media having computer-executable 

instructions embodied thereon and at least one processor coupled to the one or more non-transitory 

computer-readable media. The at least one processor is configured to execute the computer­

executable instructions to monitor at least one of multiple CORESETs configured for the UE 

within an active BWP of a serving cell in a time slot, receive Downlink Control Information (DCI) 

scheduling a Physical Downlink Shared Channel (POSCH) from a Physical Downlink Control 

Channel (PDCCH), and apply a QCL assumption for reception of the PDCCH to receive the 

POSCH, when a scheduling offset between a last symbol of the PDCCH carrying the DCI and a 

first symbol of the POSCH is less than a threshold. The PDCCH may be transmitted in one of a 

set of one or more monitored CORESETs, and the one of the set of one or more monitored 

CORESETs may be associated with a monitored search space configured with a lowest CORESET 

ID among the set of one or more monitored CORESETs. 

[0009] According to another aspect of the present disclosure, a method of wireless 

communications is provided. The method includes monitoring, by a UE, at least one of multiple 

CORESETs configured for the UE within an active BWP of a serving cell in a time slot, and 

applying, by the UE, a first QCL assumption of a first CORESET of the set of one or more 

monitored CORESETs to receive an aperiodic CSI-RS. The first CORESET may be associated 

with a monitored search space configured with a lowest CORESET ID among the set of one or 

more monitored CORESETs. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Aspects of the present disclosure are best understood from the following detailed 

description when read with the accompanying figures. Various features are not drawn to scale. 

Dimensions of various features may be arbitrarily increased or reduced for clarity of discussion. 

[0011] Fig. 1 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0012] Fig. 2 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0013] Fig. 3 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0014] Fig. 4 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0015] Fig. 5 is a schematic diagram illustrating a PDSCH overlapping a CORESET in the 

time domain, in accordance with an example implementation of the present disclosure. 

[0016] Fig. 6 is a schematic diagram illustrating that an aperiodic CSI-RS, a PDSCH, and a 

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

the present disclosure. 

[0017] Fig. 7 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0018] Fig. 8 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0019] Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless 

communication system, in accordance with an example implementation of the present disclosure. 

[0020] Fig. 10 is a block diagram illustrating a node for wireless communication, in 

accordance with various aspects of the present disclosure. 

DETAILED DESCRIPTION 

[0021] The following description contains specific information pertaining to example 

implementations in the present disclosure. The drawings in the present disclosure and their 

accompanying detailed description are directed to merely example implementations. However, the 
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present disclosure is not limited to merely these example implementations. Other variations and 

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

otherwise, like or corresponding elements among the figures may be indicated by like or 

corresponding reference numerals. Moreover, the drawings and illustrations in the present 

disclosure are generally not to scale and are not intended to correspond to actual relative 

dimensions. 

[0022] For the purpose of consistency and ease of understanding, like features may be 

identified (although, in some examples, not shown) by the same numerals in the example figures. 

However, the features in different implementations may be differed in other respects, and thus 

shall not be narrowly confined to what is shown in the figures. 

[0023] The description uses the phrases "in one implementation," or "in some 

implementations," which may each refer to one or more of the same or different implementations. 

The term "coupled" is defined as connected, whether directly or indirectly through intervening 

components, and is not necessarily limited to physical connections. The term "comprising," when 

utilized, means "including, but not necessarily limited to"; it specifically indicates open-ended 

inclusion or membership in the so-described combination, group, series and the equivalent. The 

expression "at least one of A, Band C" or "at least one of the following: A, Band C" means "only 

A, or only B, or only C, or any combination of A, Band C." 

[0024] Additionally, for the purposes of explanation and non-limitation, specific details, such 

as functional entities, techniques, protocols, standard, and the like are set forth for providing an 

understanding of the described technology. In other examples, detailed description of well-known 

methods, technologies, systems, architectures, and the like are omitted so as not to obscure the 

description with unnecessary details. 

[0025] Persons skilled in the art will immediately recognize that any network function(s) or 

algorithm(s) described in the present disclosure may be implemented by hardware, software or a 

combination of software and hardware. Described functions may correspond to modules which 

may be software, hardware, firmware, or any combination thereof. The software implementation 

may comprise computer executable instructions stored on computer readable medium such as 

memory or other type of storage devices. For example, one or more microprocessors or general­

purpose computers with communication processing capability may be programmed with 

corresponding executable instructions and carry out the described network function(s) or 
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algorithm(s). The microprocessors or general-purpose computers may be formed of Applications 

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

Signal Processor (DSPs). Although some of the example implementations described in this 

specification are oriented to software installed and executing on computer hardware, nevertheless, 

alternative example implementations implemented as firmware or as hardware or combination of 

hardware and software are well within the scope of the present disclosure. 

[0026] The computer readable medium includes but is not limited to Random Access Memory 

(RAM), Read Only Memory (ROM), Erasable Programmable Read-Only Memory (EPROM), 

Electrically Erasable Programmable Read-Only Memory (EEPROM), flash memory, Compact 

Disc Read-Only Memory (CD-ROM), magnetic cassettes, magnetic tape, magnetic disk storage, 

or any other equivalent medium capable of storing computer-readable instructions. 

[0027] A radio communication network architecture (e.g., a Long Term Evolution (LTE) 

system, an LTE-Advanced (LTE-A) system, an LTE-Advanced Pro system, or a 50 New Radio 

(NR) Radio Access Network (RAN)) typically includes at least one Base Station (BS), at least one 

User Equipment (UE), and one or more optional network elements that provide connection towards 

a network. The UE communicates with the network (e.g., a Core Network (CN), an Evolved Packet 

Core (EPC) network, an Evolved Universal Terrestrial Radio Access Network (E-UTRAN), a 50 

Core (5GC), or an internet), through a RAN established by one or more BSs. 

[0028] It should be noted that, in the present application, a UE may include, but is not limited 

to, a mobile station, a mobile terminal or device, a user communication radio terminal. For example, 

a UE may be a portable radio equipment, which includes, but is not limited to, a mobile phone, a 

tablet, a wearable device, a sensor, a vehicle, or a Personal Digital Assistant (PDA) with wireless 

communication capability. The UE is configured to receive and transmit signals over an air 

interface to one or more cells in a radio access network. 

[0029] A BS may be configured to provide communication services according to at least one 

of the following Radio Access Technologies (RA Ts): Worldwide Interoperability for Microwave 

Access (WiMAX), Global System for Mobile communications (GSM, often referred to as 20), 

GSM Enhanced Data rates for GSM Evolution (EDGE) Radio Access Network (GERAN), General 

Packet Radio Service (GPRS), Universal Mobile Telecommunication System (UMTS, often 

referred to as 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 SOC), 
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NR (often referred to as 50), and/or LTE-A Pro. However, the scope of the present application 

should not be limited to the above-mentioned protocols. 

[0030] A BS may include, but is not limited to, a node B (NB) as in the UMTS, an evolved 

Node B (eNB) as in the LTE or LTE-A, a Radio Network Controller (RNC) as in the UMTS, a 

Base Station Controller (BSC) as in the GSM/GERAN, a ng-eNB as in an Evolved Universal 

Terrestrial Radio Access (E-UTRA) BS in connection with the 5GC, a next generation Node B 

(gNB) as in the 50-RAN, and any other apparatus capable of controlling radio communication and 

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

interface. 

[0031] The BS is operable to provide radio coverage to a specific geographical area using a 

plurality of cells forming the radio access network. The BS supports the operations of the cells. 

Each cell is operable to provide services to at least one UE within its radio coverage. More 

specifically, each cell (often referred to as a serving cell) provides services to serve one or more 

UEs within its radio coverage (e.g., each cell schedules the Downlink (DL) and optionally uplink 

resources to at least one UE within its radio coverage for DL and optionally uplink packet 

transmissions). The BS can communicate with one or more UEs in the radio communication 

system through the plurality of cells. A cell may allocate Sidelink (SL) resources for supporting 

Proximity Service (ProSe) or Vehicle to Everything (V2X) service. Each cell may have overlapped 

coverage areas with other cells. 

[0032] As discussed above, the frame structure for NR is to support flexible configurations 

for accommodating various next generation (e.g., 50) communication requirements, such as 

Enhanced Mobile Broadband (eMBB), Massive Machine Type Communication (mMTC), Ultra­

Reliable and Low-Latency Communication (URLLC), while fulfilling high reliability, high data 

rate and low latency requirements. The Orthogonal Frequency-Division Multiplexing (OFDM) 

technology as agreed in the yct Generation Partnership Project (3GPP) may serve as a baseline for 

NR waveform. The scalable OFDM numerology, such as the adaptive sub-carrier spacing, the 

channel bandwidth, and the Cyclic Prefix (CP) may also be used. Additionally, two coding 

schemes are considered for NR: (1) Low-Density Parity-Check (LDPC) code and (2) Polar Code. 

The coding scheme adaption may be configured based on the channel conditions and/or the service 

applications. 

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

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

UL transmission data should also be configurable, for example, based on the network dynamics of 

NR. In addition, SL resources may also be provided in an NR frame to support ProSe services or 

V2X services. 

[0034] In addition, the terms "system" and "network" herein may be used interchangeably. 

The term "and/or" herein is only an association relationship for describing associated objects, and 

represents that three relationships may exist. For example, A and/or B may indicate that: A exists 

alone, A and B exist at the same time, or B exists alone. In addition, the character "/" herein 

generally represents that the former and latter associated objects are in an "or" relationship. 

[0035] In some implementations, a UE may perform the following processes to determine a 

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

> for a UE that monitors multiple search spaces associated with different CORESETs, 

for a single cell operation or for an operation with Carrier Aggregation (CA) in the same 

frequency band, 

[0036] 

> if the monitoring occasions of the search space are overlapped in the time 

domain and the search spaces are associated with different CORESETs having different 

Quasi Co-Location (QCL)-TypeD properties, the UE may monitor the search spaces 

associated with a given CORESET containing a Common Search Space (CSS) in the 

active DL BWP in the serving cell with the lowest serving cell index and any other 

CORESET associated with the same QCL-TypeD properties as the given CORESET, 

> if two or more CORESETs contain the CSS, the UE may select the CORESET 

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

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

and 

> if none of the CORESETs contains the CSS, the UE may select the CORESET 

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

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

For this purpose, the QCL assumption with respect to the Synchronization Signal 
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Block (SSB) and the QCL assumption with respect to the Channel Status Information-Reference 

Signal (CSI-RS) (or Tracking Reference Signal (TRS)) may be considered as two different QCL 

assumptions, even if the CSI-RS is sourced from the same SSB. The QCL assumption may be 

based on different parameters, such as the spatial-domain QCL parameters (e.g., QCL TypeD 

parameter), or the QCL parameters obtained based on at least one of the average delay, the delay 

spread, the Doppler shift, and the Doppler spread. 

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

> if the scheduling offset between the reception of the DL OCI and the corresponding 

PDSCH (e.g., which means a time interval between the last symbol of the POCCH carrying the 

DCI and the first symbol of the POSCH) is less than a threshold (e.g., Threshold-Sched-Offset), 

the UE may assume that the Demodulation-Reference Signal (DM-RS) ports of the PDSCH of 

a serving cell are quasi co-located with the RS(s) in the Transmission Configuration Indication 

(TCI) state with respect to the QCL assumption(s) used for the PDCCH QCL indication of the 

lowest CO RESET ID in the latest slot in which one or more CORESETs within the active BWP 

of the serving cell are configured for the UE. 

[0038] In this manner, if the QCL assumption of the DM-RSs of a POSCH is different from 

that of the DM-RSs of a PDCCH overlapping the POSCH in at least one symbol in the time domain, 

the UE may be expected to prioritize the reception of the PDCCH associated with that CORESET. 

This may also apply to the intra-band CA case (e.g., the PDSCH and the CORESET are in different 

Component Carriers (CCs)). 

[0039] In some of the present implementations, a UE may be configured with multiple 

CORESETs, but not all of them may be monitored by the UE. For example, if a UE is configured 

with two CORESETs that overlap each other in at least one symbol (e.g., an OFDM symbol) in 

the time domain, the UE may select one of the CORESETs to monitor based on certain priority 

rule(s) or pre-configuration(s). 

[0040] In some of the present implementations, the UE may prioritize and monitor a 

CORESET if the monitored CO RESET is associated with a CSS and the lowest search space ID. 

By contrast, a non-monitored CORESET may be a CORESET that is associated with a non­

monitored search space configuration, for example, due to QCL-TypeD conflicts. The non-
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monitored CORESET may be configured on a deactivated BWP, on a deactivated Secondary Cell 

(SCell), or on the same active BWP of a serving cell as other monitored CORESET(s). In some 

other implementations, the non-monitored CORESET may contain a PDCCH that overlaps with 

at least one Resource Element (RE) corresponding to a Synchronization Signal (SS)/Physical 

Broadcast Channel (PBCH) block. In some other implementations, the non-monitored CORESET 

may be a CORESET configured for a UE that operates under a Discontinuous Reception (DRX) 

mode. 

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

[0042] In some implementations, a non-monitored CORESET may be used for a beam 

indication for receiving a PDSCH when the non-monitored CORESET has the lowest CO RESET 

ID among the configured CORESETs. 

[0043] For example, if the scheduling offset between the reception of the DL DCI and the 

corresponding PDSCH is less than a threshold (e.g., Threshold-Sched-Offset), the UE may assume 

that the DM-RS ports of the PDSCH may be quasi co-located with the RS(s) in the TCI state with 

respect to the QCL assumption(s). The QCL assumption(s) may be used for a PDCCH QCL 

indication (e.g., CORESET) with the lowest CORESET ID in the latest slot, where one or more 

CORESETs, in the latest slot, within the active BWP of the serving cell are configured for the UE. 

[0044] Fig. 1 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. As shown in Fig. 1, the UE 

is configured with two CORESETs, CO RESET# 1 102 and CORESET#2 104, overlapping in at 

least one symbol in the time domain. The UE may receive DCI from CORESET#2 104 to schedule 

PDSCH 106. CORESET#l 102 may not be monitored by the UE due to, for example, priority rules 

(e.g., CORESET#l 102 is not configured with a CSS, and/or is associated with a non-monitored 

search space having the lowest search space ID). The non-monitored search space may have the 

lowest search space ID among those search spaces overlapping this non-monitored search space. 

For example, if CORESET#l 102 is associated with a non-monitored search space that is 

configured with a first search space ID, and CORESET#2 104 is associated with a monitored 

search space that is configured with a second search space ID, the first search space ID may be 

lower than the second search space ID. 

[0045] Currently, assuming that CORESET#l 102 has the lowest CORESET ID, if the 

scheduling offset 11 between CORESET#2 104 and the corresponding PDSCH 106 is less than a 
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threshold (e.g., Threshold-Sched-Offset), an RX beam which is determined by the TCI state of 

CORESET#l 102 may be required to be used to receive PDSCH 106. In this case, the UE is forced 

to use different RX beams for CORESET#2 104 and PDSCH 106 in order to follow the 3GPP 

specification. This type of beam switching, however, is undesirable and needs to be prevented. 

[0046] Case 1.1 

[0047] In some of the present implementations, the CORESET having the lowest CORESET 

ID may not be taken as a non-monitored CORES ET. In such a case, if the monitoring occasions 

of the search space are overlapped in the time domain and the search spaces are associated with 

different CORESETs having different QCL-TypeD properties, the UE may select the CORESET 

having the lowest CORESET ID in the monitoring occasions in the active DL BWP of a serving 

cell with the lowest serving cell index. Any overlapped search space(s) associated with the 

CORESET(s) having the same QCL-TypeD parameter may be monitored. 

[0048] In some other implementations, the UE may select the following CORESETs to 

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

1) CORESET associated with a CSS; 

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

3) CORESET containing the lowest CORESET ID. 

[0049] This priority rule may be used for determining the QCL assumptions of the RX beams 

when two or more CORESETs are overlapped in the time domain. 

[0050] Case 1.2 

[0051] In some of the present implementations, to avoid unfavourable beam switching, the 

non-monitored CORESETs may be transparent to the UE. For example, if the scheduling offset 

between the reception of the DL DCI and the corresponding PDSCH is less than a threshold ( e.g., 

Threshold-Sched-Offset), the UE may assume that the DM-RS ports of the PDSCH are quasi co­

located with the RS(s) in the TCI state with respect to the QCL assumption(s). The QCL 

assumption(s) may be used for a monitored PDCCH QCL indication with the lowest CORESET 

ID in the latest slot, where one or more CORESETs, in the latest slot, within the active BWP of 

the serving cell are configured for the UE. 

[0052] In this case, the non-monitored PDCCH/CORESET may not be used for the QCL 

assumption for reception of the scheduled PDSCH. 

[0053] In some of the present implementations, a PDCCH is a monitored PDCCH when a UE 
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prioritizes to monitor the search space(s) associated with a given CORESET (containing the 

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

This UE may be configured to monitor multiple search spaces associated with different 

CORESETs (e.g., for a single cell operation or for an operation with CA in the same frequency 

band). 

[0054] Case 1.3 

[0055] In some of the present implementations, a non-monitored CORESET may be treated 

as a non-configured CORESET by a UE. For example, an RRC configuration for a CORESET 

may not be used for other purposes when the UE does not monitor the CORESET, but the RRC 

configuration may still be stored by the UE and become valid again when there is no collision 

between two or more CORESETs in the subsequent time slots. An example of the UE's operation 

is described below: 

> for a UE that monitors multiple search spaces associated with different CORESETs, 

for a single cell operation or for an operation with CA in the same frequency band, 

> if the monitoring occasions of the search spaces are overlapped in the time 

domain and the search spaces are associated with different CORESETs having different 

QCL-TypeD properties, and the search spaces are not monitored by the UE, 

> the CORESETs that UE does not monitor are transparent to the UE, and treated 

as blank REs in the corresponding slots; or 

> at least, the CORESETs that the UE does not monitor may not be used for 

beam-indication or QCL-indication purposes. 

[0056] In some of the present implementations, the UE may maintain and store the RRC 

configuration of the non-monitored CORESET(s). This RRC configuration may be updated via 

MAC-CE(s) and/or DCI. 

[0057] In some other implementations, the UE may release the RRC configuration for the 

non-monitored CORESET(s). The released RRC configuration may not be updated or stored by 

the UE. 

[0058] Case 1.4 

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

CORESET. Example solutions for this issue are described below as different cases. 

[0060] Case 1.4.1 

[0061] In Case 1.4.1, the UE may store and maintain the QCL assumption of the non-

monitored CORESET. An example of the UE's operation is described below: 

> For a UE that monitors multiple search spaces associated with different CORESETs, 

for a single cell operation or for an operation with CA in the same frequency band, 

> if the monitoring occasions of the search spaces are overlapped in the time 

domain and one or more search spaces are not monitored by the UE, 

> the UE may store and maintain the QCL assumption for the non-monitored 

CORESET(s). 

[0062] In some of the present implementations, the QCL assumption of the non-monitored 

CORESET may be updated via a MAC-CE and/or the DCI. 

[0063] In some of the present implementations, the QCL assumption of the non-monitored 

CORESET may be used if the UE supports multiple RX beams. 

[0064] In some of the present implementations, the QCL assumption of the non-monitored 

CORESET may be used for the non-overlapped symbols of this CORESET in the time domain. 

[0065] In some of the present implementations, the QCL assumption of the non-monitored 

CORESET may be used as a beam indication, a QCL indication, or being part of a QCL chain. 

[0066] Case 1.4.2 

[0067] In Case 1.4.2, the UE may release or suspend the QCL assumption of the non-

monitored CORESET. An example of the UE's operation is described below: 

> For a UE that monitors multiple search spaces associated with different CORESETs, 

for a single cell operation or for an operation with CA in the same frequency band, 

> if the monitoring occasions of the search spaces are overlapped in the time 

domain and one or more search space(s) are not monitored by the UE, 

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

CORESET(s) and for the non-overlapped CORESET(s) related to this search 
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[0068] 

space, or 

> the UE may suspend the QCL assumption for the slots in which the 

CORESETs are overlapped and non-monitored by the UE, but keep the QCL 

assumption for the non-overlapped CORESETs in the same search space, or 

> the UE may release or suspend the QCL assumption for the overlapped 

parts of the non-monitored CORESET(s), but keep using the configured QCL 

assumptions for the non-overlapped parts of the CORESETs ( e.g., within one or 

two OFDM symbols). 

Option #3 

[0069] In this option, the UE may override the QCL assumption of the non-monitored 

CO RESET by another QCL assumption. An example of the UE' s operation is described below: 

> For a UE that monitors multiple search spaces associated with different CORESETs, 

for a single cell operation or for an operation with CA in the same frequency band, 

> if the monitoring occasions of the search spaces are overlapped in the time 

domain and one or more search spaces are not monitored by the UE, 

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

CORESET(s) by the monitored CORESET. 

[0070] In some of the present implementations, the QCL assumption of the non-monitored 

CORESET may only be overridden in the overlapped symbols of the non-monitored CORESET. 

[0071] In some other implementations, the QCL assumption of the non-monitored 

CORESET(s) may be overridden in the whole-time interval of the non-monitored CO RESET. 

[0072] NON-SELECTED CORESET FOR RADIO LINK MONITOR {RLM) RS 

SELECTION 

[0073] In some implementations, an RLM RS selection process for a UE is described as 

follows: 

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

monitoring, and 
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> the UE selects NRLM RS(s) provided for the active TCI states for a PDCCH reception 

in the CORESET(s) associated with the search space(s) with the shortest monitoring periodicity, 

and 

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

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

[0074] Fig. 2 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. As shown in Fig. 2, the UE 

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

CORESET#l 202 overlaps CORESET#2 204 in at least one symbol in the time domain. 

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

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

that CORESET#2 204 is not monitored by the UE. 

[0076] In view of this issue, some of the present implementations provide methods to improve 

the UE's behavior for the RLM RS selection process. 

[0077] Case 2.1 

[0078] In this case, the UE may select the CORESET(s) with the lowest CORESET ID to 

monitor when there are multiple CORESETs configured to the UE. An example RLM RS selection 

process is described below: 

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

monitoring, and 

> the UE selects NRLM RS provided for the active TCI states for a PDCCH reception in 

the CORESET(s) associated with the search space(s) with the shortest monitoring periodicity, 

and 

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

periodicity, the UE may select the CORESET(s) with the lowest CORESET ID containing an 

active TCI-state to monitor. 

[0079] 

[0080] 

Case 2.2 

In this case, to avoid a case that there are no TCI states ( or TCI states are not valid) for 
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selection, the selected CORESET(s) may be monitored by the UE and be configured with TCI 

state(s) during the RLM RS selection process. 

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

BEAM 

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

the aperiodic CSI-RS, the default QCL assumption of the aperiodic CSI-RS may be derived from 

the CORESET with the lowest CORESET ID. An example process applied by a UE for 

determining a default QCL assumption is described below: 

> after the UE successfully decodes the DCI scheduling a PDSCH, if there is only 

PDSCH(s) transmitted in the same symbols as the CSI-RS, the default QCL assumption of the 

aperiodic CSI-RS may follow the QCL assumption of the PDSCH (assuming that the scheduling 

offset between the reception of DCI and the PDSCH is larger than, or equal to, a threshold), and 

> if there is no PDSCH transmitted in the same symbols as the CS I-RS, the default QCL 

assumption of the aperiodic CSI-RS may be derived from the CORESET with the lowest 

CORESETID. 

[0083] As described above, the CORESET with the lowest CORESET ID may be a non-

monitored CORESET. If the non-monitored CORESET is used for a beam indication, an 

unfavourable beam switching may happen, as shown in Fig. 3. 

[0084] Fig. 3 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. As show in Fig. 3, the UE is 

configured with two CORESETs, CORESET#l 302 and CORESET#2 304, overlapping in at least 

one symbol in the time domain. In addition, the UE may receive DCI from CORESET#2 304 to 

transmit the aperiodic CSI-RS in resource 306. 

[0085] Assuming that CORESET#l 302 has the lowest CORESET ID and is not monitored 

by the UE, based on the above-described process, CORESET#l 302 may be used for the beam 

indication (or QCL assumption) for receiving resource 306 carrying the aperiodic CSI-RS when 

the scheduling off set 31 between the reception of the DCI in CORESET#2 304 and the resource 

306 is less than a threshold (e.g., Threshold-Sched-Offset), but this may result in an unfavourable 

beam switching. 
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[0086] In view of this issue, in some of the present implementations, the CORESET with the 

lowest CORESET ID may be expected to be monitored by the UE and contain at least one activated 

TCI state. 

[0087] Fig. 4 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. As shown in Fig. 4, the UE 

is configured with CORESET#l 402, CORESET#2 404 and CORESET#3 406. CORESET#l 402 

may overlap CORESET#2 404 in at least one symbol in the time domain, and CORESET#2 404 

may further overlap CORESET#3 406 in at least one symbol in the time domain. 

[0088] In this example implementation, the UE may monitor CORESET#l 402 only, or 

monitor both of CORESET#l 402 and CORESET#3 406 simultaneously. If the UE monitors 

CORESET#l 402 and CORESET#3 406, then CORESET#2 404 may be the only non-monitored 

CORESET, and its QCL assumption for the beam indication may follow the processes described 

in the present disclosure. By contrast, if the UE only monitors CORESET#l 402, then both 

CORESET#2 404 and CORESET#3 406 may become overlapped non-monitored CORESETs, and 

their QCL assumptions for the beam indication may either remain the same spatial QCLs, or be 

overridden by the non-monitored CORESET with the lowest CORESET ID. 

[0089] DEPRIORITIZED PDSCH 

[0090] In some implementations, the reception of a PDSCH may be deprioritized when the 

PDSCH overlaps one or more CORESETs in the time domain. This PDSCH may be referred to as 

a deprioritized PDSCH, which means that the level of priority for receiving this PDSCH may be 

reduced. 

[0091] Fig. 5 is a schematic diagram illustrating a PDSCH overlapping a CORESET in the 

time domain, in accordance with example implementations of the present disclosure. As shown in 

Fig. 5, the UE may receive DCI in CORESET#l 502 to schedule PDSCH 504 that overlaps 

CORESET#2 508 in the time domain. In this example implementation, PDSCH 504 may contain 

resource 506 carrying an aperiodic CSI-RS that does not overlap CORESET#2 508 in the time 

domain. The location of resource 506 may be scheduled or determined by the DCI obtained from 

CORESET#l 502. The scheduling offset 51 may be a time interval between the end of the last 

symbol of the PDCCH carrying the DCI (in CORESET#l 502) and the beginning of the first 

symbol of PDSCH 504. In this example implementation, the scheduling offset 51 may be less than 

a threshold (e.g., Threshold-Sched-Offset). 
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[0092] In some of the present implementations, all CORESETs configured to the UE (e.g., 

CORESET#l 502 and CORESET#2 508) and the resource carrying the aperiodic CSI-RS (e.g., 

resource 506 in Fig. 5) may be provided in a time slot in an active BWP of a serving cell. 

[0093] In some implementations of the present implementation, CORESET#2 508 may be a 

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

[0094] Techniques for determining the QCL assumption for PDSCH 504 or resource 506 

carrying the aperiodic CSI-RS are described below. 

[0095] Case 3.1 

[0096] In this case, the QCL assumption of PDSCH 504 may follow the QCL assumption of 

CORESET#2 508 that overlaps PDSCH 504 in at least one symbol in the time domain. For 

example, the UE may assume that the DM-RS ports of PDSCH 504 are quasi co-located with the 

RS(s) indicated in the TCI state with respect to the QCL assumption(s) used for the PDCCH QCL 

indication (e.g., corresponding to CORESET#2 508) with the lowest CORESET ID in the latest 

slot in which one or more CORESETs within the active BWP of the serving cell are configured 

for the UE. 

[0097] This case may also be applied to the intra-band CA case (in which the PDSCH and the 

CO RESET are in different CCs ). 

[0098] Case 3.2 

[0099] In this case, after a successful decoding of the DCI scheduling PDSCH 504, if only 

PDSCH 504 is transmitted in the same symbols as resource 506 having the aperiodic CSI-RS, the 

default QCL assumption for the aperiodic CSI-RS resource 506 may follow the QCL assumption 

of PD SCH 504, even if the reception of PDSCH 504 is deprioritized because of being overlapped 

with CORESET#2 508 in at least one OFDM symbol in the time domain. 

[00100] In some of such implementations, if there are multiple QCL assumptions for a single 

POSCH in the time domain over at least one OFDM symbol, the aperiodic CSI RS may follow the 

same QCL assumption(s) as the aligned PDSCH symbols. 

[00101] Case 3.3 

[00102] Currently, there is no clear wording on a deprioritized PDSCH whether its QCL 

assumption should be maintained, invalidated, or overridden by the overlapped CORESET. 

Example solutions for this issue are described below. 

[00103] Case 3.3.1 
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[00104] In Case 3.3.1, the UE may store and maintain the QCL assumption of the deprioritized 

POSCH (e.g., POSCH 504), if the QCL assumption (e.g., QCL-TypeD parameters) of the DMRSs 

of this PDSCH is different from the DMRSs of the PDCCH (e.g., in CORESET#2 508 shown in 

Fig. 5) overlapping the PDSCH in at least one symbol in the time domain. The UE may be expected 

to prioritize the reception of the PDCCH associated with that CO RESET ( e.g., CORESET#2 508). 

In some of the present implementations, the QCL assumption of the deprioritized PDSCH may 

still be used for this PDSCH if the UE supports multiple RX beams. In some other implementations, 

the QCL assumption of the deprioritized PDSCH may be used for the non-overlapped portion with 

CORESET#2 508. In some other implementations, the QCL assumption may be used for beam 

indication purposes or for building a QCL chain. 

[00105] Case 3.3.2 

[00106] In Case 3.3.2, the UE may release, or partially release, the QCL assumption of the 

deprioritized POSCH (e.g., PDSCH 504), if the QCL assumption (e.g., QCL-TypeO parameters) 

of the OMRSs of this PDSCH is different from the OMRSs of the PDCCH (e.g., in CORESET#2 

508) overlapping the POSCH in at least one symbol in the time domain. The UE may be expected 

to prioritize the reception of the PDCCH associated with that CORES ET (e.g., CORESET#2 508). 

For example, the UE may release the QCL assumption of PDSCH 504 only for the overlapped 

portion with CORESET#2 508 in the time domain, while maintaining this QCL assumption for 

the non-overlapped portion. 

[00107] Case 3.3.3 

[00108] In Case 3.3.3, the UE may override the QCL assumption of the deprioritized PDSCH 

(e.g., POSCH 504) by an overlapped monitored CORESET (e.g., CORESET#l 502), if the QCL 

assumption (e.g., QCL-TypeO parameters) of the DMRSs of this PDSCH is different from the 

OMRSs of the PDCCH ( e.g., in CORESET#2 508) overlapping the PDSCH in at least one symbol 

in the time domain. The UE may be expected to prioritize the reception of the PDCCH associated 

with that CORESET. 

[00109] In some of the present implementations, if two or more CORESETs are chosen, the 

UE may select the CORESET with the lowest CORESET ID to override the QCL assumption of 

the deprioritized PDSCH. In some of the present implementations, the UE may overwrite the QCL 

assumption of the deprioritized POSCH only for the overlapped portion with the CORESET(s) in 

the time domain while maintaining this QCL assumption for the non-overlapped portion. 
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[00110] DEPRIORITIZED PDSCH FOR OVERLAPPED APERIODIC CSI-RS AND 

CORESET 

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

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

the present disclosure. As shown in Fig. 6, the UE may receive OCI in CORESET#l 602 to 

schedule POSCH 604 that overlaps CORESET#2 608 in the time domain. Similar to Fig. 5, 

POSCH 604 may also contain resource 606 carrying an aperiodic CSI-RS, but resource 606 

overlaps CORESET#2 608 in the time domain. In addition, the scheduling offset 61 may be a time 

interval between the end of last symbol of the PDCCH carrying the OCI (in CORESET#l 602) 

and the beginning of the first symbol of PDSCH 604. In this example implementation, the 

scheduling offset 61 may be less than a threshold (e.g., Threshold-Sched-Offset). 

[00112] In some of the present implementations, the UE may apply the QCL assumption of the 

monitored and prioritized CORESET (e.g., CORESET#2 608) as a default beam for the reception 

of the aperiodic CSI-RS resource (e.g., resource 606). In some implementations, both the 

overlapped and non-overlapped portions of the symbols of the aperiodic CSI-RS in resource 606 

may use the same QCL assumption. In some other implementations, only the overlapped portions 

of the aperiodic CSI-RS in resource 606 may use the same QCL assumption as the overlapped 

CORESET#2 608, and the non-overlapped portions of the aperiodic CSI-RS in resource 606 may 

keep using the original QCL configuration. 

[00113] DEPRIORITIZED PDSCH FOR NON-MONITORED CORESET(s) 

[00114] As described above, if the QCL assumption ( e.g., QCL-TypeO) of the POSCH OMRSs 

is different from that of the PDCCH OMRSs with which they overlap in at least one symbol in the 

time domain, the UE may be expected to prioritize the reception of the POCCH associated with 

that CORESET over the PDSCH. 

[00115] However, if that CORESET is not monitored by the UE (e.g., due to accidentally 

overlapping with other CORESETs), the UE's behavior may be unclear because the UE may not 

know whether to prioritize the QCL assumption for the non-monitored CORESET, as illustrated 

in Fig. 7. 

[00116] Fig. 7 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. In the example 

implementation, the UE may receive OCI from CORESET#l 702 to schedule POSCH 704 that 
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overlaps CORESET#2 706 in the time domain, where CORESET#2 706 and CORESEST#3 708 

are overlapped in at least one symbol in the time domain with different QCL assumptions. In 

addition, CORESET#3 is monitored by the UE, and while CORESET#2 is not monitored. As 

described above, it may be unclear whether the reception of PDSCH 704 should change its QCL 

assumption for the non-monitored and overlapped CORESET#2 706. 

[00117] In view of this issue, techniques for determining the QCL assumption for the PDSCH 

that overlaps CORESET(s) are described below. 

[00118] Case 4.1 

[00119] In this case, the PDSCH may have the same QCL assumption as the overlapped non-

monitored CORESET. For example, in Fig. 7, the QCL assumption of PDSCH 704 may follow 

the QCL assumption of the overlapped non-monitored CORESET#2 706, if the scheduling offset 

71 between the reception of the DCI and the corresponding PDSCH 704 is less than a threshold 

(e.g., Threshold-Sched-Offset). This case may also apply to the intra-band CA case (e.g., the 

PDSCH and the overlapped CORESET are in different CCs). 

[00120] Case 4.2 

[00121] Fig. 8 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. In the example 

implementation, the UE may receive DCI from CORESET#l 802 to schedule PDSCH 804 that 

overlaps CORESET#2 806 in the time domain. In addition, CORESET#2 806 is monitored by the 

UE. 

[00122] In this case, if the scheduling offset 81 between the reception of the DCI and the 

corresponding PDSCH 804 is less than a threshold (e.g., Threshold-Sched-Offset), and the QCL 

assumption of the DMRSs of PDSCH 804 is different from the overlapped monitored PDCCH (in 

CORESET#2 806), the UE may be expected to prioritize the reception of monitored PDCCH 

associated with that CORESET (e.g., CORESET#2 806). This case may also apply to the intra­

band CA case (e.g., the PDSCH and the CORESET are in different CCs). 

[00123] Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless 

communication system, in accordance with an example implementation of the present disclosure. 

In action 902, a UE may monitor at least one of multiple CORESETs configured for the UE within 

an active BWP of a serving cell in a time slot. In action 904, the UE may apply a QCL assumption 

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



WO 2020/088295 PCT/CN2019/112403 

monitored search space configured with the lowest CORESET ID among the monitored 

CORESET(s). 

[00124] In some of the present implementations, the UE may monitor at least one of multiple 

CORESETs configured for the UE within an active BWP of a serving cell in a time slot. In addition, 

the UE may receive DCI scheduling a POSCH from a PDCCH and apply a QCL assumption for 

reception of the PDCCH to receive the POSCH, 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 POSCH is less 

than a threshold. The above-described PDCCH may be transmitted in one of a set of one or more 

monitored CORESETs, where this monitored CORESET (in which the PDCCH is transmitted) 

may be associated with a monitored search space configured with a lowest CORESET ID among 

the monitored CORESET(s). 

[00125] Fig. 10 is a block diagram illustrating a node for wireless communication, in 

accordance with various aspects of the present disclosure. As shown in Fig. 10, a node 1000 may 

include a transceiver 1020, a processor 1028, a memory 1034, one or more presentation 

components 1038, and at least one antenna 1036. The node 1000 may also include an RF spectrum 

band module, a BS communications module, a network communications module, and a system 

communications management module, Input/Output (I/O) ports, I/O components, and power 

supply (not explicitly shown in Fig. 10). Each of these components may be in communication with 

each other, directly or indirectly, over one or more buses 1040. In one implementation, the node 

1000 may be a UE or a BS that performs various functions described herein, for example, with 

reference to Figs. 1 through 9. 

[00126] The transceiver 1020 having a transmitter 1022 (e.g., transmitting/transmission 

circuitry) and a receiver 1024 (e.g., receiving/reception circuitry) may be configured to transmit 

and/or receive time and/or frequency resource partitioning information. In some implementations, 

the transceiver 1020 may be configured to transmit in different types of subframes and slots 

including, but not limited to, usable, non-usable and flexibly usable subframes and slot formats. 

The transceiver 1020 may be configured to receive data and control channels. 

[00127] The node 1000 may include a variety of computer-readable media. Computer-readable 

media may be any available media that may be accessed by the node 1000 and include both volatile 

and non-volatile media, removable and non-removable media. By way of example, and not 

limitation, computer-readable media may comprise computer storage media and communication 
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media. Computer storage media includes both volatile and non-volatile, removable and non­

removable media implemented in any method or technology for storage of information such as 

computer-readable instructions, data structures, program modules or data. 

[00128] Computer storage media includes RAM, ROM, EEPROM, flash memory or other 

memory technology, CD-ROM, Digital Versatile Disks (DVD) or other optical disk storage, 

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

Computer storage media does not comprise a propagated data signal. Communication media 

typically embodies computer-readable instructions, data structures, program modules or other data 

in a modulated data signal such as a carrier wave or other transport mechanism and includes any 

information delivery media. The term "modulated data signal" means a signal that has one or more 

of its characteristics set or changed in such a manner as to encode information in the signal. By 

way of example, and not limitation, communication media includes wired media such as a wired 

network or direct-wired connection, and wireless media such as acoustic, RF, infrared and other 

wireless media. Combinations of any of the above should also be included within the scope of 

computer-readable media. 

[00129] The memory 1034 may include computer-storage media in the form of volatile and/or 

non-volatile memory. The memory 1034 may be removable, non-removable, or a combination 

thereof. Example memory includes solid-state memory, hard drives, optical-disc drives, and etc. 

As illustrated in Fig. 10, The memory 1034 may store computer-readable, computer-executable 

instructions 1032 (e.g., software codes) that are configured to, when executed, cause the processor 

1028 to perform various functions described herein, for example, with reference to Figs. 1 through 

9. Alternatively, the instructions 1032 may not be directly executable by the processor 1028 but 

be configured to cause the node 1000 (e.g., when compiled and executed) to perform various 

functions described herein. 

[00130] The processor 1028 (e.g., having processing circuitry) may include an intelligent 

hardware device, e.g., a Central Processing Unit (CPU), a microcontroller, an ASIC, and etc. The 

processor 1028 may include memory. The processor 1028 may process the data 1030 and the 

instructions 1032 received from the memory 1034, and information through the transceiver 1020, 

the base band communications module, and/or the network communications module. The 

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

through the antenna 1036, to the network communications module for transmission to a core 
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network. 

[00131] One or more presentation components 1038 presents data indications to a person or 

other device. Examples of presentation components 1038 may include a display device, speaker, 

printing component, vibrating component, etc. 

[00132] From the above description, it is manifested that various techniques may be used for 

implementing the concepts described in the present application without departing from the scope 

of those concepts. Moreover, while the concepts have been described with specific reference to 

certain implementations, a person of ordinary skill in the art may recognize that changes may be 

made in form and detail without departing from the scope of those concepts. As such, the described 

implementations are to be considered in all respects as illustrative and not restrictive. It should 

also be understood that the present application is not limited to the particular implementations 

described above, but many rearrangements, modifications, and substitutions are possible without 

departing from the scope of the present disclosure. 



WO 2020/088295 PCT/CN2019/112403 

CLAIMS 

WHAT IS CLAIMED IS: 

1. A user equipment (UE) comprising: 

one or more non-transitory computer-readable media having computer-executable 

instructions embodied thereon; and 

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

and configured to execute the computer-executable instructions to: 

monitor at least one of a plurality of Control Resource Sets (CORESETs) configured for 

the UE within an active BWP of a serving cell in a time slot; and 

apply a first Quasi Co-Location (QCL) assumption of a first CORESET of a set of one or 

more monitored CORESETs to receive an aperiodic Channel Status Information-Reference Signal 

(CSI-RS); 

wherein the first CORESET is associated with a monitored search space configured with a 

lowest CORESET Identity (ID) among the set of one or more monitored CORESETs. 

2. The UE of claim 1, wherein the at least one processor is further configured to execute 

the computer-executable instructions to: 

obtain, from the first CORESET, Downlink Control Information (DCI) scheduling the 

aperiodic CSI-RS, wherein a scheduling offset between an end of a last symbol of a Physical 

Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first symbol of a 

resource carrying the aperiodic CSI-RS is less than a threshold. 

3. The UE of claim 1, wherein the first CORESET overlaps a second CORESET of the 

plurality of CORESETs in at least one symbol in a time domain, the second CORESET is a non­

monitored CORESET in the plurality of CORESETs, and the non-monitored CORESET is 

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

4. The UE of claim 3, wherein the monitored search space associated with the first 

CORESET is configured with a first search space ID, the non-monitored search space associated 

with the second CO RESET is configured with a second search space ID, and the first search space 
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ID is lower than the second search space ID. 

5. The UE of claim 3, wherein the second CORESET is configured on one of: 

a deactivated Bandwidth Part (BWP); and 

a deactivated Secondary Cell (SCell). 

6. The UE of claim 3, wherein the second CORESET further overlaps a third CORESET 

of the set of one or more monitored CORESETs in at least one symbol in the time domain. 

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

aperiodic CS I-RS are provided in the time slot and the active BWP of the serving cell. 

8. The UE of claim 1, wherein the at least one processor is further configured to execute 

the computer-executable instructions to: 

obtain DCI scheduling a Physical Downlink Shared Channel (PDSCH) from the first 

CORESET; and 

apply a second QCL assumption of a second CORESET to receive the POSCH when a 

scheduling offset between an end of a last symbol of a PDCCH carrying the DCI and a beginning 

of a first symbol of the PDSCH is less than a threshold; 

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

domain. 

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

plurality of CORESETs, and the non-monitored CORESET is associated with a non-monitored 

search space configured to the UE. 

10. A user equipment (UE) comprising: 

one or more non-transitory computer-readable media having computer-executable 

instructions embodied thereon; and 

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

and configured to execute the computer-executable instructions to: 
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monitor at least one of a plurality of Control Resource Sets (CORESETs) configured for 

the UE within an active Bandwidth Part (BWP) of a serving cell in a time slot; 

receive Downlink Control Information (DCI) scheduling a Physical Downlink Shared 

Channel (PDSCH) from a Physical Downlink Control Channel (PDCCH); and 

apply a Quasi Co-Location (QCL) assumption for reception of the PDCCH to receive the 

PDSCH, when a scheduling offset between an end of a last symbol of the PDCCH carrying the 

DCI and a beginning of a first symbol of the PDSCH is less than a threshold; 

wherein the PDCCH is transmitted in one of a set of one or more monitored CORESETs, 

and the one of the set of one or more monitored CORESETs is associated with a monitored search 

space configured with a lowest CORESET Identity (ID) among the set of one or more monitored 

CORESETs. 

11. A method of wireless communications, the method comprising: 

monitoring, by a user equipment (UE), at least one of a plurality of Control Resource Sets 

(CORESETs) configured for the UE within an active BWP of a serving cell in a time slot; and 

applying, by the UE, a first Quasi Co-Location (QCL) assumption of a first CORESET of 

a set of one or more monitored CORESETs to receive an aperiodic Channel Status Information­

Reference Signal (CSI-RS); 

wherein the first CORESET is associated with a monitored search space configured with a 

lowest CORESET Identity (ID) among a set of one or more monitored CORESETs. 

12. The method of claim 11, further comprising: 

obtaining, by the UE, Downlink Control Information (DCI) scheduling the aperiodic CSI­

RS from the first CORESET, wherein a scheduling offset between an end of a last symbol of a 

Physical Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first symbol 

of a resource carrying the aperiodic CSI-RS is less than a threshold. 

13. The method of claim 11, wherein the first CORESET overlaps a second CORESET of 

the plurality of CORESETs in at least one symbol in a time domain, the second CORESET is a 

non-monitored CORESET in the plurality of CORESETs, and the non-monitored CORESET is 

associated with a non-monitored search space configured to the UE. 
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14. The method of claim 13, wherein the monitored search space associated with the first 

CORESET is configured with a first search space ID, the non-monitored search space associated 

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

ID is lower than the second search space ID. 

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

a deactivated Bandwidth Part (BWP); and 

a deactivated Secondary Cell (SCell). 

16. The method of claim 13, wherein the second CORESET further overlaps a third 

CORESET of the set of one or more monitored CORESETs in at least one symbol in the time 

domain. 

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

the aperiodic CSI-RS are provided in the time slot and the active BWP of the serving cell. 

18. The method of claim 11, further comprising: 

obtaining, by the UE, DCI scheduling a Physical Downlink Shared Channel (PDSCH) from 

the first CORESET; and 

applying, by the UE, a second QCL assumption of a second CORESET to receive the 

PDSCH when a scheduling offset between an end of a last symbol of a PDCCH carrying the DCI 

and a beginning of a first symbol of the POSCH is less than a threshold; 

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

domain. 

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

in the plurality of CORESETs, and the non-monitored CORESET is associated with a non­

monitored search space configured to the UE. 
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[0001] 

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

CROSS-REFERENCE TO RELATED APPLICATION(S) 

The present application claims the benefit of and priority to a provisional U.S. Patent 

Application Selial No. 62/754,165, filed on November 1, 2018, entitled "Method and Apparatus 

for Spatial QCL assumptions with Overlapped CORESETs," with Attorney Docket No. US75368 

(hereinafter referred to as "US75368 application"). The disclosure of the US75368 application is 

hereby incorporated fully by reference into the present application. 

F1ELD 

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

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

for beam operations. 

BACKGROUND 

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

communication system may utilize beamforming technologies to provide directional 

communications. For example, a User Equipment (UE) may perform beam operations to switch 

its bearn(s) to transmit or receive channels or resources. Each beam the UE applies may be 

considered as a spatial domain filter that is determined by a corresponding QCL assumption. 

[0004] However, current specifications for the next generation wireless communication 

system may cause a UE to perform unfavorable beam switching when the UE is configured with 

multiple Control Resource Sets (CORESETs). In addition, although the next generation wireless 

communication system enables utilizing a flexible resource allocation scheme, a UE is likely 

unable to decide which QCL assumption to use due to the ambiguity of the current specifications 

for the next generation wireless communication system. 

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

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

SUMMARY 

[0006] The present disclosure is directed to methods and apparatuses for determining QCL 



assumptions. 

[0007] According to an aspect of the present disclosure, a UE is provided. The UE includes 

one or more non-transitory computer-readable media having computer-executab]e instructions 

embodied thereon and at least one processor coupled to the one or more non-transitory computer­

readable media. The at least one processor is configured to execute the computer-executable 

instmctions to monitor at least one of multiple CORESETs configured for the UE within an active 

BWP of a serving cell in a time slot; and apply a first QCL assumption of a first CORESET of a 

set of one or more monitored CORESETs to receive an aperiodic Channel Status Information­

Reference Signal (CSI-RS). The first CORESET may be associated with a monitored search space 

configured with a lowest CORESET Identity (ID) among the set of one or more monitored 

CORESETs. 

[0008] According to another aspect of the present disclosure, a UE is provided. The UE 

includes one or more non-transitory computer-readable media having computer-executable 

instructions embodied thereon and at least one processor coupled to the one or more non-transitory 

computer-readable media. The at least one processor is configured to execute the computer­

executable instrnctions to monitor at least one of multiple CORESETs configured for the UE 

within an active BWP of a serving cell in a time slot, receive Downlink Control Information (DCI) 

scheduling a Physical Downlink Shared Channel (POSCH) from a Physical Downlink Control 

Channel (PDCCH), and apply a QCL assumption for reception of the PDCCH to receive the 

POSCH, when a scheduling offset between a last symbol of the PDCCH carrying the DCI and a 

first symbol of the POSCH is less than a threshold. The PDCCH may be transmitted in one of a 

set of one or more monitored CORESETs, and the one of the set of one or more monitored 

CORESETs may be associated with a monitored search space configured with a lowest CORESET 

ID among the set of one or more monitored CORESETs. 

[0009] According to another aspect of the present disclosure, a method of wireless 

communications is provided. The method includes monitoring; by a UE, at least one of multiple 

CORESETs configured for the UE within an active BWP of a serving cell in a time slot, and 

applying, by the UE, a first QCL assumption of a first CORESET of the set of one or more 

monitored CORESETs to receive an aperiodic CSI-RS. The first CORESET may be associated 

with a monitored search space configured with a lowest CORESET ID among the set of one or 

more monitored CORESETs. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Aspects of the present disclosure are best understood from the following detailed 

description when read with the accompanying figures. Various features are not drawn to scale. 

Dimensions of various features may be arbitrarily increased or reduced for clarity of discussion. 

[0011] Fig. 1 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0012] Fig. 2 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0013] Fig. 3 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0014] Fig. 4 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0015] Fig. 5 is a schematic diagram illustrating a POSCH overlapping a CORESET in the 

time domain, in accordance with an example implementation of the present disclosure. 

[0016] Fig. 6 is a schematic diagram illustrating that an apeliodic CSI-RS, a POSCH, and a 

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

the present disclosure. 

[0017] Fig. 7 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0018] Fig. 8 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0019] Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless 

communication system, in accordance with an example implementation of the present disclosure. 

[0020] Fig. LO is a block diagram illustrating a node for wireless communication, in 

accordance with various aspects of the present disclosure. 

DETAILED DESCRIPTION 

[0021] The following description contains specific information pertaining to example 

implementations in the present disclosure. The drawings in the present disclosure and their 

accompanying detailed description are directed to merely example implementations. However, the 



present disclosure is not limited to merely these example implementations. Other variations and 

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

otherwise, like or corresponding elements among the figures may be indicated by like or 

corresponding reference numerals. Moreover, the drawings and illustrations in the present 

disclosure are generally not to scale and are not intended to correspond to actual relative 

dimensions. 

[0022] For the purpose of consistency and ease of understanding, like features may be 

identified (although, in some examples, not shown) by the same numerals in the example figures. 

However, the features in different implementations may be differed in other respects, and thus 

shall not be narrowly confined to what is shown in the figures. 

[0023] The description uses the phrases "in one implementation," or "in some 

implementations," which may each refer to one or more of the same or different implementations. 

The term "coupled" is defined as connected, whether directly or indirectly through intervening 

components, and is not necessarily limited to physical connections. The term "comprising," when 

utilized, means "including, but not necessarily limited to"; it specifically indicates open-ended 

inclusion or membership in the so-described combination, group, series and the equivalent. The 

expression "at least one of A, B and C" or "at least one of the following: A, B and C" means "only 

A, or only B, or only C, or any combination of A, B and C." 

[0024] Additionally, for the purposes of explanation and non-limitation, specific details, such 

as functional entities, techniques, protocols, standard, and the like are set forth for providing an 

understanding of the described technology. In other examples, detailed description of well-known 

methods, technologies, systems, architectures, and the like are omitted so as not to obscure the 

description with unnecessary details. 

[0025] Persons skilled in the art will immediately recognize that any network function(s) or 

algorithm(s) described in the present disclosure may be implemented by hardware, software or a 

combination of software and hardware. Described functions may correspond to modules which 

may be software, hardware, firmware, or any combination thereof. The software implementation 

may comprise computer executable instrnctions stored on computer readable medium such as 

memory or other type of storage devices. For example, one or more microprocessors or general­

purpose computers with communication processing capability may be programmed with 

corresponding executable instructions and carry out the described network function(s) or 



algorithm(s). The microprocessors or general-purpose computers may be formed of Applications 

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

Signal Processor (DSPs). Although some of the example implementations described in this 

specification are oriented to software installed and executing on computer hardware, nevertheless, 

alternative example implementations implemented as firmware or as hardware or combination of 

hardware and software are wen within the scope of the present disclosure. 

[0026] The computer readable medium includes but is not limited to Random Access Memory 

(RAM), Read Only Memory (ROM), Erasable Programmable Read-Only Memory (EPROM), 

Electrically Erasable Programmable Read-Only Memory (EEPROM), flash memory, Compact 

Disc Read-Only Memory (CD-ROM), magnetic cassettes, magnetic tape, magnetic disk storage, 

or any other equivalent medium capable of storing computer-readable instrnctions. 

[0027] A radio communication network architecture (e.g., a Long Term Evolution (LTE) 

system, an LTE-Advanced (LTE-A) system, an LTE-Advanced Pro system, or a 5G New Radio 

(NR) Radio Access Network (RAN)) typically includes at least one Base Station (BS), at least one 

User Equipment (UE), and one or more optional network elements that provide connection towards 

a network. The UE communicates with the network ( e.g., a Core Network (CN), an Evolved Packet 

Core (EPC) network, an Evolved Universal Terrestrial Radio Access Network (E-UTRAN), a 5G 

Core (5GC), or an internet). through a RAN established by one or more BSs. 

[0028] It should be noted that, in the present application, a UE may include, but is not limited 

to, a mobile station, a mobile terminal or device, a user communication radio terminal. For example, 

a UE may be a portable radio equipment, which includes, but is not limited to, a mobile phone, a 

tablet, a wearable device, a sensor, a vehicle, or a Personal Digital Assistant (PDA) with wireless 

communication capability. The UE is configured to receive and transmit signals over an air 

interface to one or more cells in a radio access network. 

[0029] A BS may be configured to provide communication services according to at least one 

of the following Radio Access Technologies (RATs): Worldwide Interoperability for Microwave 

Access (WiMAX), Global System for Mobile communications (GSM, often referred to as 20), 

GSM Enhanced Data rates for GSM Evolution (EDGE) Radio Access Network (GERAN), General 

Packet Radio Service (GPRS), Universal Mobile Telecommunication System (UMTS, often 

referred to as 3G) based on basic Wideband-Code Division Multiple Access (W-CDMA), High­

Speed Packet Access (HSPA), LIE, LTE-A, eLTE (evolved LTE, e.g., LTE connected to SGC), 



NR (often referred to as 50), and/or LTE-A Pro. However, the scope of the present application 

should not be limited to the above-mentioned protocols. 

[0030] A BS may include, but is not limited to, a node B (NB) as in the UMTS, an evolved 

Node B (eNB) as in the LTE or LTE-A, a Radio Network Controller (RNC) as in the UMTS, a 

Base Station Controller (BSC) as in the GSM/GERAN, a ng-eNB as in an Evolved Universal 

Terrestrial Radio Access (E-UTRA) BS in connection with the 5GC, a next generation Node B 

(gNB) as in the 5 G-RAN, and any other apparatus capable of controlling radio communication and 

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

interface. 

[0031] The BS is operable to provide radio coverage to a specific geographical area using a 

plurality of cells forming the radio access network. The BS supports the operations of the cells. 

Each cell is operable to provide services to at least one UE within its radio coverage. More 

specifically, each cell (often referred to as a serving cell) provides services to serve one or more 

UEs within its radio coverage (e.g., each cell schedules the Downlink (DL) and optionally uplink 

resources to at least one UE within its radio coverage for DL and optionally uplink packet 

transmissions). The BS can communicate with one or more UEs in the radio communication 

system through the plurality of cells. A cell may allocate Sidelink (SL) resources for supporting 

Proximity Service (Prose) or Vehicle to Everything (V2X) service. Each cell may have overlapped 

coverage areas with other cells. 

[0032] As discussed above, the frame structure for NR is to support flexible configurations 

for accommodating various next generation (e.g., 50) communication requirements, such as 

Enhanced Mobile Broadband (eMBB), Massive Machine Type Communication (mMTC), Ultra­

Reliable and Low-Latency Communication {URLLC), while fulfilling high reliability, high data 

rate and low latency requirements. The Orthogonal Frequency-Division Multiplexing (OFDM) 

technology as agreed in the 3rd Generation Partnership Project (3GPP) may serve as a baseline for 

NR waveform. The scalable OFDM numerology, such as the adaptive sub-carrier spacing, the 

channel bandwidth, and the Cyclic Prefix (CP) may also be used. Additionally, two coding 

schemes are considered for NR: (l) Low-Density Parity-Check (LDPC) code and (2) Polar Code. 

The coding scheme adaption may be configured based on the channel conditions and/or the service 

applications. 

[0033] Moreover, it is also considered that in a trnnsmission time interval TX of a single NR 



frame, a DL transmission data, a guard period, and an Uplink (UL) transmission data should at 

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

UL transmission data should also be configurable, for example, based on the network dynamics of 

NR. In addition, SL resources may also be provided in an NR frame to support ProSe services or 

V2X services. 

[0034] In addition, the terms "system" and "network'' herein may be used interchangeably. 

The term "and/or" herein is only an association relationship for describing associated objects, and 

represents that three relationships may exist. For example, A and/or B may indicate that: A exists 

alone, A and B exist at the same time, or B exists alone. In addition, the character "f' herein 

generally represents that the former and latter associated objects are in an "or" relationship. 

[0035] In some implementations, a UE may perform the following processes to determine a 

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

> for a UE that monitors multiple search spaces associated with different CORESETs, 

for a single cell operation or for an operation with Carrier Aggregation (CA) in the same 

frequency band, 

[0036] 

> if the monitoring occasions of the search space are overlapped in the time 

domain and the search spaces are associated with different CORESETs having different 

Quasi Co-Location (QCL)-TypeD properties, the UE may monitor the search spaces 

associated with a given CORESET containing a Common Search Space (CSS) in the 

active DL BWP in the serving cell with the lowest serving cell index and any other 

CORESET associated with the same QCL-TypeD properties as the given CORESET, 

> if two or more CORESETs contain the CSS, the UE may select the CO RESET 

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

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

and 

> if none of the CORESETs contains the CSS, the UE may select the CO RESET 

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

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

For this purpose, the QCL assumption with respect to the Synchronization Signal 



Block (SSB) and the QCL assumption with respect to the ChanneJ Status Information-Reference 

Signal (CSI-RS) (or Tracking Reference Signal (TRS)) may be considered as two different QCL 

assumptions, even if the CSI-RS is sourced from the same SSB. The QCL assumption may be 

based on different parameters, such as the spatiaJ-domain QCL parameters (e.g., QCL TypeD 

parameter), or the QCL parameters obtained based on at least one of the average delay, the delay 

spread, the Doppler shift, and the Doppler spread. 

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

> if the scheduling offset between the reception of the DL DCI and the corresponding 

PDSCH (e.g., which means a time interval between the last symbol of the PDCCH carrying the 

DCl and the first symbol of the PDSCH) is less than a threshold (e.g., Threshold-Sched-Offset), 

the UE may assume that the Demodulation-Reference Signal (DM-RS) ports of the PDSCH of 

a serving cell are quasi co-located with the RS(s) in the Transmission Configuration Indication 

(TCI) state with respect to the QCL assumption(s) used for the PDCCH QCL indication of the 

lowest CORESET TD in the latest slot in which one or more CORESETs within the active BWP 

of the serving cell are configured for the UE. 

[0038] In this manner, if the QCL assumption of the DM-RSs of a POSCH is different from 

that of the DM-RSs of a PDCCH overlapping the PDSCH in at least one symbol in the time domain, 

the UE may be expected to prioritize the reception of the PDCCH associated with that CORESET. 

This may also apply to the intra-band CA case (e.g., the POSCH and the CORESET are in different 

Component Carriers (CCs)). 

[0039] In some of the present implementations, a UE may be configured with multiple 

CORESETs, but not all of them may be monitored by the UE. For example, if a UE is configured 

with two CORESETs that overlap each other in at least one symbol (e.g., an OFDM symbol) in 

the time domain, the UE may select one of the CORESETs to monitor based on certain priority 

rule(s) or pre-configuration(s). 

[0040] ln some of the present implementations, the UE may prioritize and monitor a 

CORESET if the monitored CO RESET is associated with a CSS and the lowest search space ID. 

By contrast, a non-monitored CORESET may be a CORESET that is associated with a non­

monitored search space configuration, for example, due to QCL-TypeD conflicts. The non-



monitored CORESET may be configured on a deactivated BWP, on a deactivated Secondary Cell 

(SCell), or on the same active BWP of a serving cell as other monitored CORESET(s). In some 

other implementations, the non-monitored CORESET may contain a PDCCH that overlaps with 

at least one Resource Element (RE) corresponding to a Synchronization Signal (SS)/Physical 

Broadcast Channel (PBCH) block. In some other implementations, the non-monitored CORESET 

may be a CORESET configured for a UE that operates under a Discontinuous Reception (DRX) 

mode. 

[0041] 

[0042] 

NON-MONITORED CORESET FOR A DEFAULT PDSCH BEAM 

In some implementations, a non-monitored CORESET may be used for a beam 

indication for receiving a POSCH when the non-monitored CORESET has the lowest CORESET 

ID among the configured CORESETs. 

[0043] For example, if the scheduling offset between the reception of the DL DCI and the 

corresponding POSCH is less than a threshold (e.g., Threshold-Sched-Offset), the UE may assume 

that the DM-RS ports of the PDSCH may be quasi co-located with the RS(s) in the TCI state with 

respect to the QCL assumption(s). The QCL assumption(s) may be used for a PDCCH QCL 

indication (e.g., CORESET) with the lowest CORESET ID in the latest slot, where one or more 

CORESETs, in the latest slot, within the active BWP of the serving cell are configured for the UE. 

[0044] Fig. 1 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. As shown in Fig. 1, the UE 

is configured with two CORESETs, CORESET#l 102 and CORESET#2 104, overlapping in at 

least one symbol in the time domain. The UE may receive DCI from CORESET#2 104 to schedule 

POSCH 106. CORESET#l 102 may not be monitored by the UE due to, for example, priority mies 

(e.g., CORESET#l 102 is not configured with a CSS, and/or is associated with a non-monitored 

search space having the lowest search space ID). The non-monitored search space may have the 

lowest search space ID among those search spaces overlapping this non-monitored search space. 

For example, if CORESET# 1 102 is associated with a non-monitored search space that is 

configured with a first search space ID, and CORESET#2 104 is associated with a monitored 

search space that is configured with a second search space ID, the first search space ID may be 

lower than the second search space ID. 

[0045] Currently, assuming that CORESET#l 102 has the lowest CORESET ID, if the 

scheduling offset 11 between CORESET#2 104 and the corresponding POSCH 106 is less than a 



threshold (e.g., Threshold-Sched-Offset), an RX beam which is determined by the TCI state of 

CORESET# 1 102 may be required to be used to receive PDSCH 106. In this case, the UE is forced 

to use different RX beams for CORESET#2 104 and POSCH 106 in order to follow the 3GPP 

specification. This type of beam switching, however, is undesirable and needs to be prevented. 

[0046] Case 1.1 

[0047] In some of the present implementations, the CORESET having the lowest CO RESET 

ID may not be taken as a non-monitored CORES ET. In such a case, if the monitoring occasions 

of the search space are overlapped in the time domain and the search spaces are associated with 

different CORESETs having different QCL-TypeD properties, the UE may select the CORESET 

having the lowest CORESET 1D in the monitoring occasions in the active DL BWP of a serving 

cell with the lowest serving cell index. Any overlapped search space(s) associated with the 

CORESET(s) having the same QCL-TypeD parameter may be monitored. 

[0048] In some other implementations, the UE may select the following CORESETs to 

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

1) CO RESET associated with a CSS; 

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

3) CORESET containing the lowest CORESET ID. 

[0049] This priority rule may be used for determining the QCL assumptions of the RX beams 

when two or more CORESETs are overlapped in the time domain. 

[0050] Case 1.2 

[0051] In some of the present implementations, to avoid unfavourable beam switching, the 

non-monitored CORESETs may be transparent to the UE. For example, if the scheduling offset 

between the reception of the DL DCI and the corresponding POSCH is less than a threshold ( e.g., 

Threshold-Sched-Offset), the UE may assume that the DM-RS ports of the POSCH are quasi co­

located with the RS(s) in the TCl state with respect to the QCL assumption(s). The QCL 

assumption(s) may be used for a monitored PDCCH QCL indication with the lowest CORESET 

ID in the latest slot, where one or more CORESETs, in the latest slot, within the active BWP of 

the serving cell are configured for the UE. 

[0052] In this case, the non-monitored PDCCH/CORESET may not be used for the QCL 

assumption for reception of the scheduled POSCH. 

[0053] In some of the present implementations, a PDCCH is a monitored PDCCH when a UE 



prioritizes to monitor the search space(s) associated with a given CORESET (containing the 

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

This UE may be configured to monitor multiple search spaces associated with different 

CORESETs (e.g., for a single cell operation or for an operation with CA in the same frequency 

band). 

[0054] Case 1.3 

[0055] In some of the present implementations, a non-monitored CO RESET may be treated 

as a non-configured CORESET by a UE. For example, an RRC configuration for a CORESET 

may not be used for other purposes when the UE does not monitor the CORESET, but the RRC 

configuration may still be stored by the UE and become valid again when there is no collision 

between two or more CORESETs in the subsequent time slots. An example of the UE's operation 

is described below: 

> for a UE that monitors multiple search spaces associated with different CORESETs, 

for a single eel] operation or for an operation with CA in the same frequency band, 

> if the monitoring occasions of the search spaces are overlapped in the time 

domain and the search spaces are associated with different CORESETs having different 

QCL-TypeD properties, and the search spaces are not monitored by the UE, 

> the CORESETs that UE does not monitor are transparent to the UE, and treated 

as blank REs in the corresponding slots; or 

> at least, the CORESETs that the UE does not monitor may not be used for 

beam-indication or QCL-indication purposes. 

[0056] In some of the present implementations, the UE may maintain and store the RRC 

configuration of the non-monitored CORESET(s). This RRC configuration may be updated via 

MAC-CE(s) and/or DCI. 

[0057] In some other implementations, the UE may release the RRC configuration for the 

non-monitored CORESET(s). The released RRC configuration may not be updated or stored by 

the UE. 

[0058] Case 1.4 

[0059] Currently, there is no clear wording on a non-monitored CORESET whether its QCL 



assumption should be maintained, be invalidated, or be overridden by the overlapped monitored 

CORESET. Example solutions for this issue are described below as different cases. 

(0060] Case 1.4.1 

[0061] In Case 1.4.1, the UE may store and maintain the QCL assumption of the non-

monitored CORESET. An example of the UE's operation is described below: 

> For a UE that monitors multiple search spaces associated with different CORESETs, 

for a single cell operation or for an operation with CA in the same frequency band, 

> if the monitoring occasions of the search spaces are overlapped in the time 

domain and one or more search spaces are not monitored by the UE, 

> the UE may store and maintain the QCL assumption for the non-monitored 

CORESET(s). 

[0062] In some of the present implementations, the QCL assumption of the non-monitored 

CORESET may he updated via a MAC-CE and/or the DCI. 

[0063] In some of the present implementations, the QCL assumption of the non-monitored 

CORESET may be used if the UE supports multiple RX beams. 

[0064] In some of the present implementations, the QCL assumption of the non-monitored 

CORESET may be used for the non-overlapped symbols of this CORESET in the time domain. 

[0065] In some of the present implementations, the QCL assumption of the non-monitored 

CORESET may he used as a beam indication, a QCL indication, or being part of a QCL chain. 

[0066] Case 1.4.2 

[0067] In Case 1.4.2, the UE may release or suspend the QCL assumption of the non-

monitored CO RESET. An example of the UE's operation is described below: 

> For a UE that monitors multiple search spaces associated with different CORESETs, 

for a single cell operation or for an operation with CA in the same frequency band, 

> if the monitoring occasions of the search spaces are overlapped in the time 

domain and one or more search space(s) are not monitored by the UE, 

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

CORESET(s) and for the non-overlapped CORESET(s) related to this search 



[0068] 

space, or 

> the UE may suspend the QCL assumption for the slots in which the 

CORESETs are overlapped and non-monitored by the UE, but keep the QCL 

assumption for the non-overlapped CORESETs in the same search space, or 

> the UE may release or suspend the QCL assumption for the overlapped 

parts of the non-monitored CORESET(s), but keep using the configured QCL 

assumptions for the non-overlapped parts of the CORESETs (e.g., within one or 

two OFDM symbols). 

Option #3 

[0069] In this option, the UE may override the QCL assumption of the non-monitored 

CORESET by another QCL assumption. An example of the UE's operation is described below: 

> For a UE that monitors multiple search spaces associated with different CORESETs, 

for a single cell operation or for an operation with CA in the same frequency band, 

> if the monitoring occasions of the search spaces are overlapped in the time 

domain and one or more search spaces are not monitored by the UE, 

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

CORESET(s) by the monitored CORESET. 

[0070] ln some of the present implementations, the QCL assumption of the non-monitored 

CORESET may only be overridden in the overlapped symbols of the non-monitored CORESET. 

[0071] In some other implementations, the QCL assumption of the non-monitored 

CORESET(s) may be overridden in the whole-time interval of the non-monitored CORESET. 

[0072] NON-SELECTED CORESET FOR RADIO LINK MONITOR (Rl,M) RS 

SELECTION 

[0073] In some implementations, an RLM RS selection process for a UE is described as 

follows: 

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

monitoring, and 



> the UE selects NRLM RS(s) provided for the active TCl states for a PDCCH reception 

in the CORESET(s) associated with the search space(s) with the shortest monitoring periodicity, 

and 

> if rnultip1e CORESETs are associated with the search space(s) with the same 

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

[0074] Fig. 2 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. As shown in Fig. 2, the UE 

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

CORESET#l 202 overlaps CORESET#2 204 in at least one symbol in the time domain. 

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

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

that CORESET#2 204 is not monitored by the UE. 

[0076] In view of this issue, some of the present implementations provide methods to improve 

the UE's behavior for the RLM RS selection process. 

[0077] Case 2.1 

[0078] In this case, the UE may select the CORESET(s) with the lowest CORESET ID to 

monitor when there are multiple CORESETs configured to the UE. An example RLM RS selection 

process is described below: 

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

monitoring, and 

> the UE selects NR™ RS provided for the active TCI states for a PDCCH reception in 

the CORESET(s) associated with the search space(s) with the shortest monitoring periodicity, 

and 

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

periodicity, the UE may select the CORESET(s) with the lowest CORESET ID containing an 

active TCI-state to monitor. 

(0079] 

[0080] 

Case2.2 

In this case, to avoid a case that there are no TCI states (or TCI states are not valid) for 



selection, the selected CORESET(s) may be monitored by the UE and be configured with TCI 

state(s) during the RLM RS selection process. 

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

BEAM 

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

the aperiodic CSI-RS, the default QCL assumption of the aperiodic CSI-RS may be derived from 

the CORESET with the lowest CORESET ID. An example process applied by a UE for 

determining a default QCL assumption is described below: 

> after the UE successfully decodes the DCI scheduling a POSCH. if there is only 

PDSCH(s) transmitted in the same symbols as the CSI-RS, the default QCL assumption of the 

aperiodic CSI-RS may follow the QCL assumption of the POSCH (assuming that the scheduling 

offset between the reception of DCI and the POSCH is larger than, or equal to, a threshold), and 

> if there is no POSCH transmitted in the same symbols as the CSI-RS, the default QCL 

assumption of the aperiodic CSI-RS may be derived from the CORESET with the lowest 

CORESETID. 

[0083] As described above, the CORESET with the lowest CORESET ID may be a non-

monitored CORESET. If the non-monitored CORESET is used for a beam indication, an 

unfavourable beam switching may happen, as shown in Fig. 3. 

[0084] Fig. 3 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. As show in Fig. 3, the UE is 

configured with two CORESETs, CORESET#l 302 and CORESET#2 304, overlapping in at least 

one symbol in the time domain. In addition, the UE may receive DCI from CORESET#2 304 to 

transmit the aperiodic CSI-RS in resource 306. 

[0085] Assuming that CORESET#l 302 has the lowest CORESET ID and is not monitored 

by the UE, based on the above-described process, CORESET#l 302 may be used for the beam 

indication (or QCL assumption) for receiving resource 306 carrying the aperiodic CSI-RS when 

the scheduling offset 31 between tl1e reception of the DCI in CORESET#2 304 and the resource 

306 is less than a threshold (e.g., Threshold-Sched-Offset), but this may result in an unfavourable 

beam switching. 



[0086] In view of this issue, in some of the present implementations, the CORESET with the 

lowest CO RESET ID may be expected to be monitored by the UE and contain at least one activated 

TCI state. 

[0087] Fig. 4 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. As shown in Fig. 4, the UE 

is configured with CORESET#l 402, CORESET#2 404 and CORESET#3 406. CO RESET# l 402 

may overlap CORESBT#2 404 in at least one symbol in the time domain, and CORESET#2 404 

may further overlap CORESET#3 406 in at least one symbol in the time domain. 

[0088] In this example implementation, the UE may monitor CORESET#l 402 only, or 

monitor both of CORESET#l 402 and CORESET#3 406 simultaneously. If the UE monitors 

CORESET#l 402 and CORESET#3 406, then CORESET#2 404 may be the only non-monitored 

CORESET, and its QCL assumption for the beam indication may follow the processes described 

in the present disclosure. By contrast, if the UE only monitors CORESET#l 402, then both 

CORESET#2 404 and CORESET#3 406 may become overlapped non-monitored CORESETs, and 

their QCL assumptions for the beam indication may either remain the same spatial QCLs, or be 

overridden by the non-monitored CORESET with the lowest CORESET ID. 

[0089] DEPRIORITIZED PDSCH 

[0090] In some implementations, the reception of a POSCH may be deprioritized when the 

PDSCH overlaps one or more CORESETs in the time domain. 1bis PDSCH may be referred to as 

a deprioritized PDSCH, which means that the level of priority for receiving this POSCH may be 

reduced. 

[0091] Fig. 5 is a schematic diagram illustrating a POSCH overlapping a CORESET in the 

time domain, in accordance with example implementations of the present disclosure. As shown in 

Fig. 5, the UE may receive DCI in CORBSET#l 502 to schedule POSCH 504 that overlaps 

CORESET#2 508 in the time domain. In this example implementation, PDSCH 504 may contain 

resource 506 carrying an aperiodic CSI-RS that does not overlap CORESET#2 508 in the time 

domain. The location of resource 506 may be scheduled or determined by the DCI obtained from 

CORESET#l 502. The scheduling offset 51 may be a time interval between the end of the last 

symbol of the PDCCH carrying the DCI {in CORESET#l 502) and the beginning of the first 

symbol of POSCH 504. In this example implementation, the scheduling offset 51 may be less than 

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



[0092] In some of the present implementations, all CORESETs configured to the UE (e.g., 

CORESET#l 502 and CORESET#2 508) and the resource carrying the aperiodic CSI-RS (e.g., 

resource 506 in Fig. 5) may be provided in a time slot in an active BWP of a serving cell. 

[0093] In some implementations of the present implementation, CORESET#2 508 may be a 

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

[0094] Techniques for determining the QCL assumption for PDSCH 504 or resource 506 

carrying the aperiodic CSI-RS are described below. 

[0095] Case 3.1 

[0096] In this case, the QCL assumption of PDSCH 504 may follow the QCL assumption of 

CORESET#2 508 that overlaps PDSCH 504 in at least one symbol in the time domain. For 

example, the UE may assume that the DM-RS ports of PDSCH 504 are quasi co-located with the 

RS(s) indicated in the TCI state with respect to the QCL assumption(s) used for the PDCCH QCL 

indication (e.g., corresponding to CORESET#2 508) with the lowest CORESET 1D in the latest 

slot in which one or more CORESETs within the active BWP of the serving cell are configured 

for the UE. 

[0097] This case may also be applied to the intra-band CA case (in which the PDSCH and the 

CORESET are in different CCs). 

[0098] Case 3.2 

[0099) In this case, after a successful decoding of the DCI scheduling PDSCH 504, if only 

PDSCH 504 is transmitted in the same symbols as resource 506 having the aperiodic CSI-RS, the 

default QCL assumption for the aperiodic CSI-RS resource 506 may follow the QCL assumption 

of PDSCH 504, even if the reception of PDSCH 504 is deprioritized because of being overlapped 

with CORESET#2 508 in at least one OFDM symbol in the time domain. 

[00100] In some of such implementations, if there are multiple QCL assumptions for a single 

PDSCH in the time domain over at least one OFDM symbol, the aperiodic CSI RS may follow the 

same QCL assumption(s) as the aligned PDSCH symbols. 

[00101] Case 3.3 

[00102] Currently, there is no clear wording on a deprioritized PDSCH whether its QCL 

assumption should be maintained, invalidated, or overridden by the overlapped CORESET. 

Example solutions for this issue are described below. 

[00103] Case 3.3.1 



[00104] In Case 3.3.1, the UE may store and maintain the QCL assumption of the deprioritized 

PDSCH (e.g., PDSCH 504), if the QCLassurnption (e.g., QCL-TypeDparameters) of the DMRSs 

of this PDSCH is different from the DMRSs of the PDCCH (e.g., in CORESET#2 508 shown in 

Fig. 5) overlapping the PDSCH in at least one symbol in the time domain. The UE may be expected 

to prioritize the reception of the PDCCH associated with that CORESET (e.g., CORESET#2 508). 

In some of the present implementations, the QCL assumption of the deprioritized POSCH may 

still be used for this POSCH if the UE supports multiple RX beams. In some other implementations, 

the QCL assumption of the deprioritized PDSCH may be used for the non-overlapped portion with 

CORESET#2 508. In some other implementations, the QCL assumption may be used for beam 

indication purposes or for building a QCL chain. 

[00105] Case 3.3.2 

[00106] In Case 3.3.2, the UE may release, or partially release, the QCL assumption of the 

deprioritized PDSCH (e.g., PDSCH 504), if the QCL assumption (e.g., QCL-TypeD parameters) 

of the DMRSs of this PDSCH is different from the OMRSs of the POCCH (e.g., in CORESET#2 

508) overlapping the PDSCH in at least one symbol in the time domain. The UE may be expected 

to prioritize the reception of the PDCCH associated wjth that CORESET (e.g., CORESET#2 508). 

For example, the UE may release the QCL assumption of POSCH 504 only for the overlapped 

portion with CORESET#2 508 in the time domain, while maintaining this QCL assumption for 

the non-overlapped portion. 

[00107] Case 3.3.3 

[00108] In Case 3.3.3, the UE may override the QCL assumption of the deprioritized POSCH 

(e.g., POSCH 504) by an overlapped monitored CORESET (e.g., CORESET#l 502), if the QCL 

assumption (e.g., QCL-TypeO parameters) of the DMRSs of this POSCH is different from the 

OMRSs of the PDCCH ( e.g., in CORESET#2 508) overlapping the POSCH in at least one symbol 

in the time domain. The UE may be expected to prioritize the reception of the POCCH associated 

with that CORESET. 

[00109] In some of the present implementations, if two or more CORESETs are chosen, the 

UE may select the CORESET with the lowest CORESET ID to override the QCL assumption of 

the deprioritized PDSCH. In some of the present implementations, the UE may overwrite the QCL 

assumption of the deprioritized POSCH only for the overlapped portion with the CORESET(s) in 

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



[00110] DEPRIORITIZED POSCH FOR OVERLAPPED APERIODIC CSI-RS AND 

CORESET 

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

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

the present disclosure. As shown in Fig. 6, the UE may receive DCI in CORESET#l 602 to 

schedule PDSCH 604 that overlaps CORESET#2 608 in the time domain. Similar to Fig. 5, 

PDSCH 604 may also contain resource 606 carrying an aperiodic CSI-RS, but resource 606 

overlaps CORESET#2 608 in the time domain. In addition, the scheduling offset 61 may be a time 

interval between the end of last symbol of the PDCCH carrying the DCI (in CORESET#l 602) 

and the beginning of the first symbol of PDSCH 604. In this example implementation, the 

scheduling offset 61 may be less than a threshold ( e.g., Threshold-Sched-Offset). 

[00112] In some of the present implementations, the UE may apply the QCL assumption of the 

monitored and prioritized CORESET (e.g., CORESET#2 608) as a default beam for the reception 

of the aperiodic CSI-RS resource (e.g., resource 606). In some implementations, both the 

overlapped and non-overlapped portions of the symbo]s of the aperiodic CSI-RS in resource 606 

may use the same QCL assumption. In some other implementations, only the overlapped portions 

of the aperiodic CSI-RS in resource 606 may use the same QCL assumption as the overlapped 

CORESET#2 608, and the non-overlapped portions of the aperiodic CSI-RS in resource 606 may 

keep using the original QCL configuration. 

[00113] DEPRIORITIZED POSCH FOR NON-MONITORED CORESET(s) 

[00114] As described above, if the QCL assumption (e.g., QCL-TypeD) of the POSCH DMRSs 

is different from that of the PDCCH DMRSs with which they overlap in at least one symbol in the 

time domain, the UE may be expected to prioritize the reception of the PDCCH associated with 

that CORESET over the PDSCH. 

[00115] However, if that CORESET is not monitored by the UE (e.g., due to accidentally 

overlapping with other CORESETs), the UE's behavior may be unclear because the UE may not 

know whether to prioritize the QCL assumption for the non-monitored CORESET, as illustrated 

in Fig. 7. 

[00116] Fig. 7 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. In the example 

implementation, the UE may receive DCI from CORES ET# l 702 to schedule POSCH 704 that 



overlaps CORESET#2 706 in tl1e time domain, where CORESET#2 706 and CORESEST#3 708 

are overlapped in at least one symbol in the time domain with different QCL assumptions. In 

addition, CORESET#3 is monitored by the UE, and while CORESET#2 is not monitored. As 

described above, it may be unclear whether the reception of POSCH 704 should change its QCL 

assumption for the non-monitored and overlapped CORESET#2 706. 

[00117] In view of this issue, techniques for determining the QCL assumption for the POSCH 

that overlaps CORESET(s) are described below. 

[00118] Case 4.1 

[00119] In this case, the POSCH may have the same QCL assumption as the overlapped non-

monitored CORESET. For example, in Fig. 7, the QCL assumption of POSCH 704 may follow 

the QCL assumption of the overlapped non-monitored CORESET#2 706, if the scheduling offset 

71 between the reception of the DCJ 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 

POSCH and the overlapped CORESET are in different CCs). 

[00120] Case 4.2 

[00121] Fig. 8 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. ln the example 

implementation, the UE may receive DCJ from CORESET#l 802 to schedule POSCH 804 that 

overlaps CORESET#2 806 in the time domain. In addition, CORESET#2 806 is monitored by the 

UE. 

[00122] In this case, if the scheduling offset 81 between the reception of the DCJ and the 

corresponding PDSCH 804 is less than a threshold (e.g., Threshold-Sched-Offset), and the QCL 

assumption of the OMRSs of PDSCH 804 is different from the overlapped monitored POCCH (in 

CORESET#2 806), the UE may be expected to prioritize the reception of monitored PDCCH 

associated with that CORESET (e.g., CORESET#2 806). This case may also apply to the intra­

band CA case (e.g., the POSCH and the CORESET are in different CCs). 

[00123] Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless 

communication system, in accordance with an example implementation of the present disclosure. 

In action 902, a UE may monitor at least one of multiple CORESETs configured for the UE within 

an active BWP of a serving cell in a time slot. In action 904, the UE may apply a QCL assumption 

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



monitored search space configured with the lowest CORESET ID among the monitored 

CORESET{s). 

[00124] In some of the present implementations, the UE may monitor at least one of multiple 

CORESETs configured for the UE within an active BWP of a serving cell in a time slot. In addition, 

the UE may receive DCI scheduling a POSCH from a PDCCH and apply a QCL assumption for 

reception of the PDCCH to receive the PDSCH, when a scheduling offset between an end of a last 

symbol of the PDCCH carrying the DCI and a beginning of a first symbol of the POSCH is less 

than a threshold. The above-described PDCCH may be transmitted in one of a set of one or more 

monitored CORESETs, where this monitored CORESET (in which the PDCCH is transmitted) 

may be associated with a monitored search space configured with a lowest CORESET 1D among 

the monitored CORESET(s). 

[00125] Fig. 10 is a block diagram illustrating a node for wireless communication, in 

accordance with various aspects of the present disclosure. As shown in Fig. 10, a node 1000 may 

include a transceiver l 020, a processor 1028, a memory 1034, one or more presentation 

components 1038, and at least one antenna 1036. The node l 000 may also include an RF spectrum 

band module, a BS communications module, a network communications module, and a system 

communications management module, Input/Output (I/0) ports, UO components, and. power 

supply (not explicitly shown in Fig. 10). Each of these components may be in communication with 

each other, directly or indirectly, over one or more buses 1040. In one implementation, the node 

1000 may be a UE or a BS that performs various functions described herein, for example, with 

reference to Figs. l through 9. 

[00126] The transceiver 1020 having a transmitter 1022 (e.g., transmitting/transmission 

circuitry) and a receiver 1024 {e.g., receiving/reception circuitry) may be configured to transmit 

and/or receive time and/or frequency resource partitioning information. In some implementations, 

the transceiver 1020 may be configured to transmit in different types of subframes and slots 

including, but not limited to, usable, non-usable and flexibly usable subframes and slot formats. 

The transceiver 1020 may be configured to receive data and control channels. 

[00127] The node 1000 may include a variety of computer-readable media. Computer-readable 

media may be any available media that may be accessed by the node 1000 and include both volatile 

and non-volatile media, removable and non-removable media. By way of example, and not 

limitation, computer-readable media may comprise computer storage media and communication 



media. Computer storage media includes both volatile and non-volatile, removable and non­

removable media implemented in any method or technology for storage of information such as 

computer-readable instmctions, data structures, program modules or data. 

[00128] Computer storage media includes RAM, ROM, EEPROM, flash memory or other 

memory technology, CD-ROM, Digital Versatile Disks (DVD) or other optical disk storage, 

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

Computer storage media does not comprise a propagated data signal. Communication media 

typically embodies computer-readable instmctions, data structures, program modules or other data 

in a modulated data signal such as a carrier wave or other transport mechanism and includes any 

information delivery media. The term "modulated data signal" means a signal that has one or more 

of its characteristics set or changed in such a manner as to encode information in the signal. By 

way of example, and not limitation, communication media includes wired media such as a wired 

network or direct-wired connection, and wireless media such as acoustic, RF, infrared and other 

wireless media. Combinations of any of the above should also be included within the scope of 

computer-readable media. 

[00129] The memory 1034 may include computer-storage media in the form of volatile and/or 

non-volatile memory. The memory 1034 may be removable, non-removable, or a combination 

thereof. Example memory includes solid-state memory, hard drives, optical-disc drives, and etc. 

As illustrated in Fig. 10, The memory 1034 may store computer-readable, computer-executable 

instructions 1032 (e.g., software codes) that are configured to, when executed, cause the processor 

1028 to perform various functions described herein, for example, with reference to Figs. 1 through 

9. Alternatively, the instructions 1032 may not be directly executable by the processor 1028 but 

be configured to cause the node 1000 (e.g., when compiled and executed) to perform various 

functions described herein. 

[00130] The processor 1028 (e.g., having processing circuitry) may include an intelligent 

hardware device, e.g., a Central Processing Unit (CPU), a microcontroller, an ASIC, and etc. The 

processor 1028 may include memory. The processor 1028 may process the data 1030 and the 

instmctions 1032 received from the memory 1034, and information through the transceiver 1020, 

the base band communications module, and/or the network communications module. The 

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

through the antenna 1036, to the network communications module for transmission to a core 



network. 

[00131] One or more presentation components 1038 presents data indications to a person or 

other device. Examples of presentation components 1038 may include a display device, speaker, 

printing component, vibrating component, etc. 

[00132] From the above description, it is manifested that various techniques may be used for 

implementing the concepts described in the present application without departing from the scope 

of those concepts. Moreover, while the concepts have been described with specific reference to 

certain implementations, a person of ordinary skill in the art may recognize that changes may be 

made in form and detail without departing from the scope of those concepts. As such, the described 

implementations are to be considered in all respects as illustrative and not restrictive. It should 

also be understood that the present application is not limited to the particular implementations 

described above, but many rearrangements, modifications, and substitutions are possible without 

departing from the scope of the present disclosure. 



We Claim: 

1. A user equipment (UE) comprising: 

one or more non-transitory computer-readable media having computer-executable 

instrnctions 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 instmctions to: 

monitor at least one of a plurality of Control Resource Sets (CORESETs) configured for 

the UE within an active BWP of a serving ce11 in a time slot; and 

apply a first Quasi Co-Location (QCL) assumption of a first CORESET of a set of one or 

more monitored CORESETs to receive an aperiodic Channel Status Information-Reference Signal 

(CSI-RS); 

wherein the first CORESET is associated with a monitored search space configured with a 

lowest CORESET Identity (ID) among the set of one or more monitored CORESETs. 

2. The UE of claim l, wherein the at least one processor is further configured to execute 

the computer-executable instructions to: 

obtain, from the first CORESET, Downlink Control Information (DCI) scheduling the 

aperiodic CSI-RS, wherein a scheduling offset between an end of a last symbol of a Physical 

Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first symbol of a 

resource carrying the aperiodic CSI-RS is less than a threshold. 

3. The UE of claim 1, wherein the first CORESET overlaps a second CORESET of the 

plurality of CORESETs in at least one symbol in a time domain, the second CORESET is a non­

monitored CORESET in the plurality of CORESETs, and the non-monitored CORESET is 

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

4. The UE of claim 3, wherein the monitored search space associated with the first 

CORESET is configured with a first search space ID, the non-monitored search space associated 

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



ID is lower than the second search space ID. 

5. The UE of claim 3, wherein the second CORESET is configured on one of: 

a deactivated Band width Part (B WP); and 

a deactivated Secondary Ce11 (SCeU). 

6. The UE of claim 3, wherein the second CORESET further overlaps a third CORESET 

of the set of one or more monitored CORESETs in at least one symbol in the time domain. 

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

aperiodic CSI-RS are provided in the time slot and the active BWP of the serving cell. 

8. The UE of claim l, wherein the at least one processor is further configured to execute 

the computer-executable instructions to: 

obtain DCI scheduling a Physical Downlink Shared Channel (PDSCH) from the first 

CORESET; and 

apply a second QCL assumption of a second CORESET to receive the POSCH when a 

scheduling offset between an end of a last symbol of a PDCCH carrying the DCI and a beginning 

of a first symbol of the PDSCH is less than a threshold; 

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

domain. 

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

plurality of CORESETs, and the non-monitored CORESET is associated with a non-monitored 

search space configured to the UE. 

10. A user equipment (UE) comprising: 

one or more non-transitory computer-readable media having computer-executable 

instmctions 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 (POSCH) from a Physical Downlink Control Channel (PDCCH); and 

apply a Quasi Co-Location (QCL) assumption for reception of the PDCCH to receive the 

POSCH, 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 POSCH is less than a threshold; 

wherein the PDCCH is transmitted in one of a set of one or more monitored CORR.5ETs, 

and the one of the set of one or more monitored CORESETs is associated with a monitored search 

space configured with a lowest CORESET Identity (ID) among the set of one or more monitored 

CORESETs. 

11. A method of wireless communications, the method comprising: 

monitoring, by a user equipment (UE), at least one of a plurality of Control Resource Sets 

(CORESETs) configured for the UE within an active BWP of a serving cell in a time slot; and 

applying, by the UE, a first Quasi Co-Location (QCL) assumption of a first CORESET of 

a set of one or more monitored CORESETs to receive an aperiodic Channel Status Information­

Reference Signal (CSI-RS); 

wherein the first CORESET is associated with a monitored search space configured with a 

lowest CORESET Identity (ID) among a set of one or more monitored CORESETs. 

12. The method of claim 11, further comprising: 

obtaining, by the UE, Downlink Control Information (DCI) scheduling the aperiodic CSI­

RS from the first CORESET, wherein a scheduling offset between an end of a last symbol of a 

Physical Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first symbol 

of a resource carrying the aperiodic CSI-RS is less than a threshold. 

13. The method of claim 11, wherein the first CORESET overlaps a second CORESET of 

the plurality of CORESETs in at least one symbol in a time domain, the second CORESET is a 

non-monitored CORESET in the plurality of CORESETs, and the non-monitored CORESET is 

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



14. The method of claim 13, wherein the monitored search space associated with the first 

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

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

ID is lower than the second search space ID. 

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

a deactivated Bandwidth Part (BWP)~ and 

a deactivated Secondary Cell (SCell). 

16. The method of claim 13, wherein the second CORESET further overlaps a third 

CORESET of the set of one or more monitored CORESETs in at least one symbol in the time 

domain. 

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

the aperiodic CSI-RS are provided in the time slot and the active BWP of the serving cell. 

18. The method of claim 11, further comprising: 

obtaining, by the UE, DCI scheduling a Physical Downlink Shared Channel (POSCH) from 

the first CO RESET; and 

applying, by the UE, a second QCL assumption of a second CORESET to receive the 

POSCH 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 POSCH is less than a threshold; 

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

domain. 

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

in the plurality of CORESETs, and the non-monitored CORESET is associated with a non­

monitored search space configured to the UE. 

Dated this 28 day of April 2021 
~Digitally signed~ 



ABSTRACT 

METHODS AND APPARATUSES OF DETERMINING QUASI CO­
LOCATION (QCL) ASSUMPTIONS FOR BEAM OPERA TIO NS 

A method of wireless communications is provided. The method includes monitoring, by 

a user equipment (UE), at least one of a plurality of Control Resource Sets (CORESETs) 

configured for the UE within an active BWP of a serving cell in a time slot, and applying, by the 

UE, a first Quasi Co-Location (QCL) assumption of a first CORESET of a set of one or more 

monitored CORESETs to receive an aperiodic Channel Status Information-Reference Signal (CSI­

RS). The first CORESET is associated with a monitored search space configured with a lowest 

CORESET Identity (ID) among the monitored CORESET(s). 
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A method of wireless communications is 
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{fU7.J\akJ~ 00/J\©1Jt1Hi. ~{1©~00 t ~,: Wt: *hot~. J;J ~ ©~*Bl ~IDtBJii)~ Gftt El< 
~M~hooa~~~-~. -!E'.maR~ffi~h-CBG~, -~~~-©~$~. ■-i 
BJIWI[,: 9 o t-:tb ,:{f~,:~j~ ~ ;h-C t J: v "o 

( 0 0 1 1 J 
~ 1 ti. *007.J\©-,WU t L-C ©'.%~ID1Jt: J: o. U E © t-:tb t:tffflt ~ ht:.:rJg&m CORE 
SET i7.J\9ffl~~c-Soo 
( 0 0 1 2 J 

~ 2 ti. Jls:007.J\©-{fU t L-C ©'.%~ID1Jt: J: o. U E © t:.tb t:tffflt ~ ht:.:rJg&m CORE 30 
SET i 7.J\9ffl~~c-Soo 
(0013J 
~ 3 ti. Jls:007.J\©-{fU t L-C ©'.%~ID1J,: J: o. U E © t-:tb ,:tffflt ~ ht:.:rfflg&m CORE 
SET i7.J\9ffl~~c-Soo 
(0014J 
~ 4 ti. Jls:007.J\©-{fU t L-C ©'.%~IDt~,: J: o. U E © t-:tb ,:tffflt ~ ht:.:rfflg&m CORE 
SET i7.J\9ffl~~c-Soo 
( 0 0 1 5 J 

~5~. Jls:007.J\©-~tL-C©'.%~IDn~J:o. ~oo~~~B~oCORESETtffl• 
9 o PD SCH i 7.J\9ffi~~c-S oo 40 

( 0 0 1 6 J 
~ 6 ti, Jls:007.J\©-,WU t L-C ©'.%~ID1J,: J: o. ~p]WJW]ak] C S I - R S. PD S CH. & 
ac ORE S ET i)ia~Fa9'11Jit!iJH: Bv "-Cfflti~ ho.::. ti 7.J\9ffl~~c-Soo 
(0 0 1 7J 
~ 7 ti. Jls:007.J\©-{fU t L-C ©'.%~ID1Jt: J: Q, U E mt:.tb t:tffflt~ ht:.:rfg&m CORE 
SET i7.J\9ffi~~c-Soo 
(0018J 
~ 8 ti. *007.J\©-{fU t L-C ©'.%~ID1Jt: J: o. U E ©t-:tb t:tffflt ~ ht:.:ritt)(© CORE 
SET i7.J\9ffi~~c-Soo 
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~ 9 ti, *lffl/j\0)-{~J t l,-CO)~~Mt~,: J: o, ~t'iHm{iv AT .ld:Btto QC L~IEi 
~1E9015$0J7P-y~-~~~oa 
[0020) 
~ 1 0 ti, *lffll.J\O);j:l,q IJ:rl&t~H: J: o, ~i1t1Jrn1Hi0) t::&00) J - r i 1.J\9 ~ftJ 'Y ~ ~'c-~ o 
0 

[ 0 0 2 1 ) 
[f:f*BI tJ: ~BAJ 

J;J ~ OJ~Bfl ti, *lffl/j\ ,: B tt o -{Jtl t L, -c OJ~~Mr1J,: l~Jif9 o *1E0Ji11.]f~ i -@;'ti\ *lffl 
/j\,: B rt o ~0073(0'-r;hG O)~{-fO)f:f*BIIJ:~B]ti, ~,:,wn t L,-c O)~~Mrl&~ xt~ t L,-C 
v, o a L, iJ':I L,, *lffl1.J\ti, .::. tu G OJ{ftl t L, -c OJ~~MrlJOJctj-,: ~.NIE~ not OJ'c·titJ: v 'a IO 

*lffl1.J\OJ{t!!OJ~~{ftl)J(V'~~Mr1Jti, ~~~,: tifll~ ~ ;ho 'c'~ 6 -5 a *': WT G 7'J v ,~,& IJ 
, rf~O)~ i=p O)fAJ1lOJ .:x.tixtfit9 o ~~ti, fAJ1lOJ .:x.tixtfit9 o $~JHt%,: J: -:J -c /j\ ~ n 
Zioa J!,:, *lffl/j\,:Btto~ffi)J(cf~/j\ti, titlvt'.'OJ:f:~-g-, -IEOJ~R'c·ti!J<, ~ 
~O)t§xtl'l~IJ: i'1i,:xtfit9 o.::. t ~ g~ L, -c v, 7'J v 'o 
[0022) 

-Jtif'iJJtV'fl/!¥ i ~~ ,: 9 o t::&0 ,:, fAJtlOJ~iflti, {ftl t L, -c OJ~,: Bv ,-c fAJ t.;~*': J: 
-:J -C!i5JIJ ~ nzto (t::t:: L,, ", < --=>iJ':IOJ{Jtl ,: Bv ,-c, ~/j\ ~ n-c ", tJ: v') 0 L, iJ':I L, tJ: iJ{ G 
, ~ tJ: o ~~MrlJ,: B tt o *flti, {t!!OJ ,¢.( 'c'~ tJ: -:J -c v, -ct J: < , f;t-:J -c, ~ffi ,: /j\ ~ tu 

o t OJ r:J~ <~NIE~ not OJ'c'titJ: v 'a 
[ 0 0 2 3) 20 

*~Bflti, 1-•--::>0)~~MrlJ,:Bv'LJ .:X.ti rv,<--::J;o':IO)~~Mr1J,:;JSv,-CJ tv,'5!!VrD 
i{!l!ffl G, -r tu-r'tuiJ~fAJ l5 .:X.ti~tJ: o ~~Mtt~OJ---=> J;JJ:: it~ L, -ct J: v 'o 1i%a-g-~ tut:: 

J t v' -S ?<'-ldi, @~1'1~.:X.tiFa1~1'1~,: fl't£9 otlJJX~~ i fl' L, -c~~~ tut:: t OJ t L, -c 
IE~~ ;h, ~\TL, t~mfl~~~,:~.&IE~ ;hot O)'c·ti/Jv'o 1{Jffi?to ( c om p r i s i 

n g) J tv'-:> ?<'-.Ldi, 1~\TGt~.N1E~tuotOJ'c·til'Jv,iJ\ -@;'t.~J ignt9oa t 
;hti, -z-O)J: 'J ,:~B]~;ht::*Hd)--g-;b-tt-, ~''Jv-7°, '1/ 1)-7.:, )J(V'~{jffi!fo/J,:Btto7t-
7°/' .I.:,; r OJ§?i.:X.ti) /' J\-V 'Y 7°i*':1.J\9o I A, B, )]('[JC O)pgO)j,'/J < t t­
--::> J .:X.ti 1A, B, )J(V'CO)pgO)j,'-IJ< tt---::>J tv'-:>~.0.ffl.ti, 1AO)dj-, .:X.tiBO)d)­
, .:X.tiCOJd)-, .:X.tiA, B)J(O'c,:{fgO)tJl.d)-'Ei'.PitJ ignt900 

[ 0 0 2 4) 30 

J!,:, ~Bfl)J( V'?!=:~.NIEOJ § ~O) t:: &I),:, ~11~.r.:,,, -r 1 -r 1 , tt$, 7°t1 ~ :J Jv_ ~Jl~IJ t:' 
0) ~{;$:I'!~ tJ: f:f *BI ;o\ ITTl Bfl ~ ;ho tt ffi 0) fl/!¥ i ~ !Ji! 9 0 t:: &I) ,: ic tit~ ;h O O {ili 0) f~H: B" \ -c 
, :;f~\~/Jf:f*ffi'c'ITTlBfli:;fBfl □f,:L,/Jv,J:-5,:, ~~OOJ15¥:t:, ttffi, VA-rl>., 7-:!f--r 
~y~tJ:~OJf:F~tJ:ITTl~~, ~@~noo 
[0025) 

~~~ti, *lffl/j\,:ictit~ n-cv, o{fgOJ-t-- '>' ~ 17-~~11~ Crl~J:iJ) .:x.ti 7 Jv =r'' 1J 7-:A 
(rf~J:iJ) ;o{, /\- r 9 x 7, V 7 ~ 9 x 7, .:X.ti V 7 ~ 9 x 7 t /\- r 9 x 7 O)*Jl.d)-# 

b-tt-,: J: -:J-C~~ ~ ;h-C t J: v'.::. t i@i:J ,:fl/!¥9 o t:: 6 -5 a ITTlBfl ~ ;ho~11~ti, "J 7 ~ 
1:1 x 7, ;\- r 1:1 x 7, 7 Y -1>. 1:1 x 7, .:x.ti-rnG OJ{fgOJ*Hd)-#t>-tt-'c·~ 1J zto =c v 
.:i - Jvt:xtrit Gzto O v 7 ~ 1:1 x 7 O)~~,rir1Jti, ) =c 1J .:x.tiflhOJltmOJtctt~fltJ: t:'O) 40 

=r :,; l:::' .:i - ?<' Mlctj-tf3( I) 1:iJ11M!{t ,: ictt ~ ;ht:: =r :,; l:::' .:i - ?<' ~fi1:iJ11~-ifp-% i {jiff x -ct J: v 'o 
~x~, ~fflMfl~~i~90---=>~J::0)~1~o~ot-y~.:x.~mm=r:,;1:::.:i-'.)<'i, 
:x~·fit9 o ~fi1:iJ11~-ap-% i m", -c 7°0 ~,- 5 1>. G, icJZtt ~ nt::-t-- 'Y ~ 17-~ ~11~ c:r1~t1mm 
).:X.~7~~07.:A (-~flm1:iJ) i~fi90.::.t~~~oa ~1~tJ~tJt-y~_:x_~m 
ffl:J/'l:::.:i-?<'~, *JEffl~~0fflffl@~(ASIC), ~t1~5~~~t1Y'Y~7~1 
, )J(cf/.:X.ti---:>J:Jl:OJ-r'V?<'Jv1i%7°t1t,y~ (D SP) i{!l!fflG-CMJJX90.::.tiJ{'c, 
~ o o *sfl*BI~,:ictit~ n-c ", o fftl t G-c O)~~MrlJOJv, <--=> iJ':lti, =r:,; 1::: .:i -?<' ;\- r 
1:1x71::,:1:,; ;z, ~ -Jv~ n~z-:r~ no v 7 ~ 1:1 x 7 i ;p~~ G-cv 'o iJ{, -rn,: t iJ':liJ':lb 
Gi"\ 7 y-1>. 1:1 x 7 t G-c, .:x.ti1\- ~ 1:1 x 7 t G-c, .:x.ti1\- r 1:1 x 7 t v 7 ~ 1:1 x 

7 01i¼llf?.i+ r l 1 7:-'$'.~ ~ .:h~ ~-t:~01'$'.tim-f#II t::t. ~fffl :m01ifi't'i!Jf:l rq t: ++H: Jfi ~ ~ 50 
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(0026) 
:IYr:':i-3lwi;J}.IfX1JAJ'(r~~~l1tfs:ti, 5Y::$i'L7y>t7-)=£- 1) (RAM: Rand om 

Ac c e s s Me mo r y) , wi;J}.IfX i) W:ffl) =£- 1) (ROM : R e a d O n 1 y M 

e mo r y) , ~:ts: r:t}'(r~ 7°P y>'' 5-;:, 7''Jvwi;d}-If;( t) W:ffl) =£- 1) ( E PROM : E r a s a b 

1 e P r o g r am ma b 1 e R e a d - 0 n 1 y Me mo r y) , ffl~S"Ji~:ts: r:IT 
'(r~7°Py>''7-;:,17''Jvwi;J}.IfXiJW:ffl)=E- 1) (EE PROM: E 1 e ctr i ca 1 1 y Er 

asable Programmable Read-Only Memory), 75' 

'Y V :i ) =£- 1) , :I Y J" y> t- -r' -1 7- y> ~%J}.!fX U W: ffl) =£- 1) ( C D - R OM : C o m p a c t 

Disc Read-Only Memory), m~~t'Yr-, m~T-~ m~¥ 

-17-y'~ffl~~- x~:iYr:':i-3lwi;hnUr:uffi~~i~fflr:ITffi~@©ff•©~~©-~ 10 

i '2? ct} 1l1, -:::. ,h G r: ~it,i:: ~ ,h ~ v 'o 
(0027) 

AA•Jfil~*,y]'-9-y17-~Ty1~~ (~x~PY~31-LI~0:i-V3Y (LTE: 

Long Te rm Evo 1 ut ion) V7-TL, LTE-Advanced (LT 

E - A) V 7-TL, L T E - A d v a n c e d P r o V 7-TL, X ti 5 G ~frAAt'R ( N 

R)AA•7y>t7-*'Yr-9-y> (RAN))~- JfilM, ~~<tt-~©~~~(BS) 

, ~~<tt-~©~-~~$(UE), aa*'Yr-9-y>~©~~im~T0-~~L 

©7f7°V3 Y©;/',,y j,-ry-y>~*i'2?<L\ UEti, -~PJL©B sr:J::-:Jti(if:v:~nt-:R 

A N i JI' L, --C , ;/', 'Y t- 9 - y1 ( {fU x ti :i 7 ;/', 'Y t- 9 - y> ( C N ) , I ;j{ )v 7' r ; \ l;- 'Y t- :i 

7 ( E p C : E V O 1 V e d p a C k e t C O r e) ;/', 'Y t- 9-y'' I7.fJV1' r ~.::::. 20 

J'\--lj- )VT V ,At- 1) 7 JvAA.7 y>t 7-;/', 'Y t- ry-y> (E - u TRAN : EV O 1 Ve d 

Universal Terrestrial Radio Access netwo 

r k), 5G:I7 (5GC), Xti1Y31-;z,,y t-) tJfil1iT00 
(0028) 

~B, *iliMJir:Bv•L, UE t l,,-Cti~i}J~, ffl1f.fY/m5KXti!~Mf.f~$, ~--1fJfil1iAA•YW 

5Ki-rt~Hf' G tli0 n:\ -:::. ,h Gt: ~lt,E'. ~ ,h~ v 'o {fU x tiU E ti, ffl*-FAA-~$c' Jb-:J -ct J:: < 

, ffl1f.fffl~,!L 317"v'Y t-, i)x.757''Jv-r'1,17-, tY-lJ-, }f[fifiL XtiAAt'RJfil1irr~:hi~ 

T 0 ffl1¥-f'~¥&Y/m5K (PD A) i '2?ti➔ n), -:::. ,h G t:~RJE ~ ,h~ v 'o LflcU E ti, AA• 7 y1 t 

7-;/','Y t- 9-y1t:Btt0-~PJL©tJvt:, IY-1 Y31-7 x.-7-Lc', 1i~i*~1i 

T 0 J:: -5 11'roZ ~ tu --c v, 0 o 30 

(0029) 
B s Ii, PX"f ©AA*"' 7 y' t ,7-vzffi (RAT s : R a d i O AC C e s s T e C h n 0 

1 o g i es) ©P-J©~~< tt-~t:f,tf-:Jt-:Jfil{i-lj--t:'7-itl1~T0J::-5t:;J:1'pj(;~,h-C 

J:: v, o -;:, 1 y1 P rEt 7 y> t 7- © t-: &b © 9 - Jv r 9 1 r tll~Lilffl (W i MAX : W o r 1 d w 

ide Interoperabi 1 ity for Microwave Acces 

s), =£-1,1 JvJfil1i©t-:&b©y>''p-;,JvV7--rL (GSM: G 1 ob a 1 System 

for Mob i 1 e, L,,tiL,,ti2Gtl,,--CU5¥titli0), GSM EDGEAA•7y't 

7-;/',,yj,-ry-y>(GERAN:GSM EDGE Radio Access Netw 

or k), frl,J-§J'\l;-,y t-AA•-lJ--t:'7- (GRP S: Gener a 1 Packet Ra 

d i o S e r v i c e ) , ~)is:$1¥.f~ :I - r 7J!W?P-7G 7 y' t 7- (W- CDMA : W i d 40 

e b a n d - C o d e D i v i s i o n Mu 1 t i p 1 e Ac c e s s) t:~--:5\, 

t-:~.::::.;,--lj-Jv=EJ'\1 JvJfil1i-V7-TL (UMT S: Univ er s a 1 Mob i 1 e 

Te 1 e c ommun i cation System, L,,tiGti3Gtl,,--CU5¥titli0), 

~JfilJ'\,Y 'Y r- 7 y> t 7- ( H S PA : H i g h - S p e e d P a c k e t Ac c e s s 

) , LTE, LTE-A, e LTE 0l1~~LTE, {J!Jxti5 GCt:~~L,t-:LTE), 

N R ( L, ti l,, ti 5 G t L, -C Uf tin 0 ) , a lj / X ti L T E - A P r o o L, ;/J':I L, ~ ;IJ{ G ::$: 

iliMJi©ifalffiti, Lfl2©7°P t- :1Jvt:~RJE~,h0r-::.~--c:-ti~v'o 
(0030) 

~t-t!!~ ti, UM T S r: B tt 0 ,J - r B ( N B : n o d e B ) , L T E X ti L T E - At: 

;Nli~1ffi~~,WJ-~R (eNR: evolved node R'). lJMTSl:;Nli~mf 50 



(9) JP 2022-506048 A 2022.1.17 

•:z-- ''J ]--. TJ - ~ ::J Y ]--. tJ - 5' (RN C : R a d i o N e t w o r k C o n t r o 1 1 
e r ) , G S M/ GE RAN t:: JS tt Q ~:f:ili~ ::J Y ]--. tJ - 5' ( B S C : B a s e S t a t 

i o n C o n t r o 1 1 e r ) , 5 G C C:. ~~ L, t:::. E - U T R A ( E - U T R A : E v 

olved Universal Terrestrial Radio Access 

) B S t:: JS tt Q n g - e N B , 5 G - R AN t:: JS tt Q i'Jtlit {~ J - r B ( g N B : g e n e 

ration Node B), &at~~O)--~ffli~-L,, •• l):J-Aiff~9 
Q-:: t 1f,-e ~ Q ffgO)f-f!!O)~fii i '2i?t}-::. t-J:/,-e ~ Q -//\ -:: .tt, G c:. m~JE ~ .tt,~ v \0 B s ti, 
*o/r-TJ-~~0)-·1Y~-7::r.-A~t~t, -~~LO)UE~y-~Aim~9Q 

t -5 c:.~~ L,fi-Qo 
[0031) 10 

BS~, --7~tA*o/r-TJ-~iMW:9Q-~O)t~i~ffiL,t, ~JEO)~~~xl) 
7 ,:: ••n J \ V '') y i m{~9 Q t -5 ,:: IIJ{'P'ITi~ C' ab Q O B s ti, t JvO) j!J{'p i y ~ - ]--. 9 

Qo ~tJvti, tm•tg'RJJJ\V''JY~O)::J>~< tt-~mUEt::y-t:'Aitl{~9Qt-5 
t::IIJ{'Frui~c-cfb-Qo tU~{;$:Sk]t::ti, ~tJv (L,tiGtiy-t:'Y~'-tJvtOfti.ti,Q) ti, 
tm•t'RJJJ\ v '') y~O)-~.DJLO)U E itl{~9 Qy-t:'A itl{~9Q (,wtJ}Ui~tJvti 
, 3lr)Yl)Y~ (DL: Down 1 ink) iAJrV.:i.-JvL,, {fgc·, DL&a{fgc· 

7 o/ 7° 1) Y ~ J'\l; ''J ]--.J!{imt:.clb t::, tm••n J\ v o/ y~O)j>~ < t t-~O) U Et:: 7 

o/7°1) /~ 1) :J-AiAJrY.:1.-Jv9-Q) 0 B Sti, 1J!~O)tJvt::t~t, --~{iVA 
TA~O)-~~LO)UEt~ffl9,Q_::,t,~~~Qo t~~- ili~Y-~A (ProSe: 
P r o x i m i t y S e r v i c e ) Y.. tit:' - ~ Jv • r- r'J • x --J' 1) V Y ~-- ( V 2 X : V 20 

e h i C 1 e t O E V e r y t h i n g ) y- t:' A i y ~ - ]--. 9 Q t:. clb ,:: y 1 r 1) / 
~ (SL: Side 1 ink) 1) :J-Aiiut)~tttv\0 ~tJvti, {-f!!O)tJvti~JJ!9 

Q 7J J\ v ''J yfiJi:l:!!JG i ~ L, t t t v \o 

[0032) 
LJZii L, t:. t -5 t::, N R 0) t:. clb 0) 7 v - A tlm: ti, rWJ{iwIH1, rWJ f'- ~ J!rt, & V'{11i;~~1t1 
O)~{lf:i~t:. L,~;oiG, tltffltJ\1 Jv--J'p- rJ\/' r ( e MB B : Enhanced M 

obi 1 e Broadband), ::k~:!it~VY~17°~{~ (mMTC: Massi v 

e Ma c h i n e Ty p e C om mu n i c a t i o n) , ,mrWJ{ill!Jl1t1B((J'{j£~~ 
1t1Jifi{§ (URL LC : U 1 t r a - Re 1 i a b 1 e a n d L ow - L a t e n c y 

C om mu n i c a t i o n) t v \ ~ t:.t~U, ~nxttt{~ ( ,wtJ x ti 5 G) ~{i~{lf:t::xtfit9 30 

Q t:.c\bO)*J!iX~tlmt i y ~- r- 9 Q-:: t c'ctb Q o 3 GP Pt:: JSv \t itg~ ;ht:. 00:~JWlrEZ~ 
7.J'iU ~ m ( 0 F D M : 0 r t h o g o n a 1 F r e q u e n c y - D i v i s i o n 

Mu 1 t i p 1 e X i n g) tszffiti, N R rJJZMO) t:.c\bO)~* t L, ttl{~ L, Lt V \0 JlJ;ty 

~~~1)700~, T~Y*~§~~- &ay1~1)o/~~v71o/~A (CP:Cycl 
i c Prefix) tv\~t:.AJr-7--J'Jv~OFDM.::..:1.-)tJtJy-ti, {tffi~;ht 

ttv\0 J!t::, NRt::ti (1) {1£~[tJ'\ 1)T1it~~ (LDPC: Low-Density 

Pa r i t y - Che c k) r1%&a ( 2) iJ{-5r1%0) 2 ~O)H%{t15t!;o{~ x G;h 

Qo H%{t15ttm;lJ;tti, T ~ Y ;z--Jv~{lf:&V'/Y..tiy- t:'A 7 7° 1) Jr-V 3 Yt::~·:5v\ 

tffw;~.tt,tt tv\o 
[ 0 O 3 3) 40 

J!t::, $-O)NR 7 v-AO)J!{ia~F1=19Fa9~;TXt::JSv\t, D LJ!{if·-~, '}J- rMFat 

&a7o/~l)Y~ (UL:Upl ink)J!ffi~-~~- ::J>~<tt~*.ti,Q/'\.~~ctb0 

, D L J!{i f'- ~, '}J- r M Fa9, & a 1J- r M Fa9 mt ;h-r'.ti,O) ff~?J' ,:: JS v \ t, u L J!{i-r' 

- ~ti* t:., {JU x tiN R 0) ;z._ o/ r- r; - ~ -:f 1--r ::2. ~ A t::~--::5\ \ t ~~7EnJi~c-cfb Q /'\. ~ c' ctb 
Q-::tt~JJl~;h-Q 0 J!t::, Y1rl)Y~ 1):J-Ati, ProSey-t:'AY..tiV2Xy 

- t:' A i y ~ - ]--. 9 Qt:. clb t::, N R 7 v- A t:: JS v \ t m{~ ~ .ti, t t t v \ o 
[0034) 

J!t::, *Sfl*BJ:fig=rO)~-A IYATAJ &a 1,:Z--o/ r-TJ-~J ti, li~Sk]t::{tffi~;htt 

v\o *E!fl*BJ:fig=rO)~-A 1&a/Y..tiJ ti, ~~9Q7t7''y::r.~ r-iicJZt9-Qf:.c\bO)~~ 
ct~ M{%0)h --c--Jh tJ. ::::: ~ 0) M{%iJ{:f:?;fr L --ct, ,.t v \ _:_ r. ~ *T _ ,flirl 3{ ti A Rt ff /'SZ t::t R l::t 50 
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' A;:o{~J!trc·:r¥;(::E G, ARO'B ;:o{ima~t::1'¥;(::E G, B ;:o{~JE!rc·1'¥;(::ET Q.:::. t ~ /.J\ G--C t d: "'' 
o W~--c, *~~-$©~~r/J ~, W~R0'~~©00~TQ*7°Vx~~~rX~J 
00f*t::2r1)Q.:::. t ~ -~s'gt::~9o 
[0035] 

V' < -::J ;:Q':\©~~%t~,:: t::n ,--c' rJU&©-!f-f- Ax..- A ;:o{a~ra,')l}'i:I:!% ,:: Bv ,--c mrlT {) t ~' 
U E ti, -f'7 .7t Jv r- PD S CH 1::'-l.\ ~ ~AE'.T Q t::clb t::, .DJ~© 7°D t 7'. ~ ~fi9 Q.:::. t 
;:o{-e ~ Q : 
[0036] 
[~ 1] 

> Nlto Co RE s ET (:[¥JilfH,)·IJ GJLk.1)H&O)-Jr-··"f- _A-A~,-- .A~"(·:.::. (;7--i· 6 UE 

(::. rm L, ¥- ·t /l-- rJ)jjJ/1\ x Ii, lic.>'J C Jl-ilflsl itft\= (-: ;to H 0 ~ -\' V 7 7 C:l l) 11- '/' g / ( C A) :a:· ffi 

1,,, -51B.!J1t-(t. 0 v '-c 

:> ·fJ- , ... -:f· 7~---· 7, oy1:;::. .37 !J 1/ ~l:wJ F:.9i:J\tt~F:.9t~h.i)Zt::::t31,, -c mti!i- .::s, &rJ·!f--·· 

1- _-;;z,,.~-7-.n~m€fJJ.:::i P 1;·-v'" Y (Q c L) -1-·i' :t'Dt~Hitrtr-t o,~tio co RE s 

ET (::-.i~;Ji!I.H,J-11 Gn·cv,{>J~fr, U E /i, il1uH0'!;r- t:''/'.~,..t ;!,·.{ ::..--~f y (/ 7-. {r#-,J-~ 

·!}- t:::·· ::.,-y·•c ;1.,q-10) Y -!J 7· 1 :f D L B WP !<:.J11t -5 ~J.m·!;r-7· 7- .r..:'.- 7, ( C S S) -a: 

tc:•11tt-;r·0J1r-9-0) CORF SE Tl::'.:~iT:ftlt G;tt,J:::·!}--7· .A~,-7-. • .&t1!:ifr40) CORE 

S ET O) J: ) l~.Jtl C QC I., - ;7· -1 7''1) (;: ~Jilift fj- G ;t,..,7c: {fi!.(l) C <) R E SET :a,.:i:-.::::, Y 

-i' 0.:. ~ 1.r~-z:, ~ Q' 

> =.-,-:).t;U:a> CORES ET -/J, CS S :a:-ff2:t.i·t 0:\;&-@(, U E fi, Jjl:1J,O)-l;!·,..... t:'· 

:,,-· ft ;v,•{ Y":f' :'/ (,1 7- ~ J:l:l ~· ,-c, ·1.t-- t:·- ✓ J,l-t;vO) T :1 "71 :.f D L B WP <IYf::;:;::. l;J. !} 

✓ !/Jl,ilft\'JO) ') t;; O);/i/),0)-1)--'f- .:?--"".- .A I D ~~-t-6 Y.,._':f .7, ✓,-.7- :{I;:;}cj:@t·t 0 C 0 

R E S E T 0: :i~t,R-t -5 , .& rJ 

>1::t O) CORES ET i.i> CS S ~m::11\1: L.IJ': 1;,fJ&-8-, U E ti, l\t1J,O)-~-- t·· Y 

!,l-t;v-{ 1/7.o/ :1.X 1i.: fflv\·(, -t- t:"Yf-t ;'v0)7 /J ';i ,{ 7''D L BWP 0)-'c'.:=. ;J lJ > 

;1·m11-~ 0) 5 t) O)jll'uj,O)-lr-'r~ ~- x I D (i_,1J'-t- {5-l;f--7 7,.,-..~- 7- :a:-;rc.~-:<J- <SCOR 

ESE T (i_,ili1)1;(-9:f.),, 

[0037] 
.:::.©§S/g©t::cYJt::, f--vY,i'-.Jv7'.-r-317'. 111$&-~~,~{t% (CS I -RS: Ch an n e 
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( 11) JP 2022-506048 A 2022.1.17 

WH~%:fp ''J !7 ( S SB : Sync h r o n i z a t i o n S i g n a 1 B 1 o c k 
) ;/Je1 G r~1~ ~ ;fl,{) J~~·-e d1) -:J --ct, ~ ~ s s B ,: 009 Q Q c L flt,E t c s r - R s ex.ti 
jilf!t~ ?.~H~· % ( T R S : T r a c k i n g R e f e r e n c e S i g n a 1 ) ) ,: 00 
9 {)QC L ti!Eti, 2-:> O)~~ {)QC L ti!E t L, --C~ x. {) = t ;JJ1··c-~ {) o QC L ti1Eti, 
g;gr~9'JJJ;l:J!JG QC L J\ 5' ;x -:x ( {~J x t;:f:_ QC L 1J -17°D J\ 5' ;,< -:x) , Xtii/Zf~~~, ~~ 
:tJt~, r o/ 7° 5' - v 7 1--, :&. rJ' r ,y 7° 5' -:tJttt 0) pg 0) ::J> ~ < t t - -=> ,: ~ ·5v \ --c !f:icft ~ tu 
t:: Q C L J '\ 7 ;/- - (J t v \ -:J t:: ~ ~ {) J '\ 5' ) - 1J ,: ~ -j\ \ L t J:: v \ 0 

(0038] 
~ G ,:, U E ti, .D,,rT ,: ~BJ.19 {) 7°P-t 7-- i ~fr9 {) = t ;JJ1·c-~ {) : 
(0039] 10 
(~ 2] 

(0040] = 0) J:: -5 ,: L, --C, PD SCH 0) D M- RS ffO) QC L tiJE;IJ1S~F~9'JJJtj,: Bv \--C 9-'~ < t t 
--:>0):,1 :,;tuv,: Btt Q PD s c Ht mfJ[9 Q PD cc HO) D M- Rs ;@O) Q c L!~JI: t 
-~ {)t~~, U E ti, tO) CORES ET ,:00~11lt Gtut:: PD CC HO)~fi~{l%9 Q = t ;!J1JtJH# ~ n1t Q O = nti, t!f;l:j pg CA O);f:~~,: t ~ffl 9 Q = t '!)1-e ~ Q ( {JU A ti, p 
DSCHtCORESET~, -~{)~:,;~-*:,;~~~07 (CC:Componen 
t Carriers) pgr:~{)) o 

(0041] 
;;zjs:~~*f'lJO) v \ < -:> ;/Je1 ,: ;JS v \ --C, U E ti, fJ[~O) C O R E S E T i ffl v \ --C fJpj(; ~ ;ti, --Ct J:: 
V \0 L, -/Je1 L, ~'/){ G, tnG O)~L iJ1U E ,: J:: ":) Lt= :x - ~ ;fl,{) bttc·ti~ <Lt J:: V \0 

{JU x. t:i, U E ;IJ1S~r~i']liti,: ;JS it{) 9,'~ < t t--:> 0) V:,; zj{)v ( {JU X. t:i, 0 FD M 1/:,; zj{)v 

) ,: Bv \ --c 1Iv \ ,:mfJ[9 Q =-:> 0) c O RE S E T ~ fflv \ --Cffpj(; ~ ;fl,{) ;f;j~, U E ti, f~;I: 
0){1%/ri&fftJv-Jv cii~i=rr) .:x.ti$frlflJJX cii~i=u) ,:~-j\ \ --c, t = :x -9 {) --=> 0) c 
ORESETi-~O)CORESETO)pg~G~m9{)=t~~~{) 0 

(0042] 
*~~*'~~O)v \ <-:> '!)e1t: Bv \L, t .:=.()-~;fl,{) CORE S ET -/)1 C S S Bzlj'~1J\O)-lf­
::J- 7--/'{- 7-- I D ,:OO~Ntt G;h--Cv\{)j;~~, U E ti, tO) CORES ET ,:{1% l,--Ct.:=. 
::J-9{) = t iJ1c·~ {)o :x1WMtkJ,:, t=:x-~ h~v\ CORES ET ti, QC L - :x -17° 
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