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1V1ETHODS AND APPARATUSES OF DETERMINING QUASI CO­
LOCA'I'ION (QCL} ASSUl\-1PTIONS FOR BEANI OPERATIONS 

CROSS-REFERENCE TO RELATED APPLJCA TTON(S) 

The present application clairns the benefit of and priority to a provisional U.S. Patent 

Application Serial No. 621754.165, filed on Novernber 1, 2018, entitled ~-1\fothnd and Apparaws 

for Spatial QCL assumptions v..rith Overlapped CORESETs:' with Attorney Docket No. lJS7536.8 

(hereinafter referred to as •'US75368 application")_ The disclosure of the OS75368 application .is 

hereby incmporated folly by reference into the present application. 

FIELD 

10002] The present disdosnre generally relates to \•lireless con:ununications, and more 

particnlady, to methods and apparatuses of determining Quasi Co-Location (QCL) assurnptions 

for beam operations. 

BACKGROUND 

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

conununication system may utilize heamfonning technologies to provide directional 

communications. For example. a User Equipinent (UE) 1nay perform beam operations to switch 

20 its heam(s) to transmit or receive channels or resmu-ces. Each beam the UE applies may be 

considered as a spatial domain filter thm is det.ennined by a corresponding QCL assmnption. 

{0004] However. current specification:,; for the next generation vvireless conununication 

syste1n may cause a OE to perform unfavorable beam switching when the lJE .is configured with 

multiple Control Resource Sets (CORESETs). ln addition. although tbe next gt.~neration wireless 

25 communication system enables utilizing a Hexibfo n.-so1..m.:e allocation scheme, a OE is likely 

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

for the next generation wireless c:onmnmication system. 

{0005] Therefore, there is a need in tht" art for methods and apparatuses of determining (JCL 

assumptions for beanl operations vvhen rnultiple CORESETs are configured to a UE. 

30 

SUMMARY 

{0006] The present disclosure is directed to methods and apparatuses for determining QCL 



assmnpti ons, 

10007] A.ccon:Hng to an aspect of the present disdosure, a UE is provided. The UE includes 

one or more non-transitory computrn·-readaNe media having computer-executable instructions 

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

5 readable media. The at least one process(x is configured to execute the computer-executable 

instructions to monitor at !east one of multiple. CORESETs configured for tlw UE \Vithin an active 

BVlP of a serving cen in a time s!o~ and apply a first QCL assumption of a first CORESET of a 

set of one or m()re monitored CORESETs to receive an aperiodic Channel Status Information­

Reference Signal (CSI-RSJ. The first CORESET may he aSS()Ciated with a monitored search space 

10 configured \'Vitl1 a lowest CORESET ldentity (]D) among the set of one or more monitored 

CORESETs. 

10008] A.ccon:Hng to another aspect of the present disclosure. a UE ls provided. The UE 

includes one or m()re non-transitory computer-readable niedia having computer-executable 

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

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

exe-cutable instrm .. --tions to monitor at least one of muWple CORESETs configured for the UE 

within an active BWP of a serving: ceH in a ti1rn.~ slot~ receive Downlink Control lnt<)rmati()n (DCI) 

scheduling a Physical Dovvnlink Shared Channel (PDSCHJ from a Physical Do\vnlink Control 

Channel (PDCCH), ;:md apply a QCL assumption for reception of the PDCCH to receive the 

20 PDSCH. when a scheduling offsel between a last symbol of the PDCCH carrying the DCI and a 

first symbol of the PDSCH is less than a threshold, The PDCCH may he transmitted in one of a 

set. of one or nKm.~ nHJnitored CORESETs. and the one of the set of one or more monitored 

CORESETs may be associated '\Vith a monilored search space configured \Vith a lmvest CO RESET 

lD among the set of one or more monitored CORESETs. 

25 {0009] According to another aspect of the presenl disclosure. a method of wireless 

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

CORESETs configured for lhe UE within an active BWP of a serving cell in a lime 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 rm aperiodic CSl-RS, Th,~ first CORESET may be associated 

SO '\Vith a monitored se.arch space configured with a lowest CORESET JD among the set of one or 

more rnonitored CORESETs. 



BRJEF DESCRn-··•TION OF THE DRA WJNGS 

[0010] Aspects of the present dhdosure are best understood from the follo\\dng detailed 

description \vhen read with the accompanying figures. Various fea.tmX;,s am not dra\.vn to scale. 

5 Dimensions of various foatures may be arbitn1l'i.ly increased or reduced f(}r clarity of discussion. 

{O(U 1] Fig. I is a schematic diagram iBusw.uing multiple CORESETs configured f(}r a lJE, in 

accordance with an exanlple implementation of the present disclosure. 

f0(U2] Fig. 2 is a schematic diagram iBustrating multiple CORESETs c-onfigured f(X a lJE, in 

accordance with an exanlple implementation of the present disclosure. 

10 f0(U3] Fig. 3 is a schematic diagram iBustrating multiple CORESETs c-onfigured for a lJE, in 

accordance with an exanlple implementation of the present disclosure. 

f0(U4] Fig. 4 is a schematic diagram iBustrating multiple CORESETs c-onfigured for a lJE, in 

accordance with an exanlple implementation of the present disclosure. 

{O(US] Fig. 5 is a schematic diagrani illustrating a PDSClI overlapping a CORESET in the 

15 time domain. in accorcfamce \Vith an ,•xampfo implementation of t11e present disclosure. 

f0(U6] Fig. 6 is a schematic diagram illustrating that an apmiodic CSI-RS. a PDSCH. and a 

CORESET am overlapped in the time domain. in accordru1C(" \vith an exmnplc implementation of 

tl1e present disclosure. 

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

20 accordance with an example implementation of the present disclosu.re. 

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

accordance with an example implementation of the present disclosu.re. 

{0019] Fig. 9 is a Hov,rchart for a method of determining QCL assumptions in a \¥ireless 

communication system, in accordance \Vith an example implementation oflhe present disclosure. 

25 {0020] Fig. 10 is a Mock diagrnm illustrating a node for wireless comnnmication, in 

accordance with various aspt.x~ts of the present disclosure. 

DETAILED DESCRIPTION 

{00211 The foHo,ving description contains specific information pertaining w exa1nple 

SO irnplementations in the present disclosure. Tbe dnnvings in the present disclosure and their 

acco.mpanying det:aikx1 description are directed to merely example in1plementations. However, the 



present disclosure is nut limited to merely these example implementations. Other variations and 

implementations of the present disclosure \\•'ill occur to those skilkd in the mt, lJnfoss noted 

otherwise, like or corresponding elements among the figures may be indicated by lih· or 

conx~sponding reference numerals. Moreover_ tl1e drawings and illustrations in the pn.~sent 

5 disclosure m·e 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 sho\:vn) by the same numerals in the exmnple figures. 

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

10 shall not he narrowly confined to y,,,hat is shov,tn in the figures. 

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

implementations," which may e.iKh refor to one or more of the same rn- different implementations. 

111e term "coupled'' is defined as connected, whether directly or indirectly through intervening 

components, and is not necessarily liniited to physical connections. The term ··comprising,'' when 

15 utilized, means ''inducting, 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 ()f A, B and C" or "at kast one of the following: A, B and C'' means ··only 

A. or only B, or only C, or any cornhination nf A, Band C.'• 

[0024] Additionally, for the purposes of explanation m1d non-limitation, specific details~ such 

20 as functional entilies, techniques. protocols. standard. a11d the like are set forth for provid.ing an 

understanding of the described technology. In other examples. detailed description of well-ki10\.Yn 

methods. technologies, syste.rns, arch.itectun.$, and the like are omitted so as not to obscure tbe 

description ,.vith 1mnecessary deta:its. 

[0025] Persons skilled in tl,e art \'\.'Ill frnmediately recognize that any net\vork function(sJ or 

25 algnrithm(s) descrilJt'<.i in the present disclosure may be implemented by hardware, softwarn or a 

combination of soft.vvare and han.hvare. Described functions 1nay correspond to m{Kfoles \vhich 

may be soflware, hard¥/,ffe, firmware. or any combination thereof. Tiu.~ sothvare imple.mentation 

m11y comprise computer e_xt.x~utablc instructions stored on computer rt~adable mediun] such as 

memory or other type of storage devict$. H.}r example, one or ,nnre microproctissors or general-

SO purpose computers with con1mtmication processing capability may be programmed with 

C!."Jrrcsponding executable instructions and carry out the described nel'\vork fonction(s) or 



algorlthm(s). The microprocessors or gcneml-purpose computers may he formed of Applications 

Specific lntegrated Circuitry {ASlC), programmable logic arrays, and/or using one m more Digital 

Signal Processor (DSPs). Although :some of the exampk~ implementations described in this 

specification arc oriented to software instaBed and executing on computer hard\vare. nevertheless, 

5 alternative {'xample implementations implemented as firmware 01· as hardw·are or combination of 

han.hvare and sofh.vare are well within the scope of the present disclosure. 

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

(RAivI), Read Only l\.,fomory (ROMt Erasable Progrmmnahle Read-Only Memory (EPROMJ, 

Electrically Erasable Progran1mabk Read-Only Memory (EEPROM). flash memory, Compact 

10 Disc Read-Only /\>-Icmory (CD-ROM). magnetic cassettes, magnetic tape, magnetic disk storage, 

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

10027] A. radio communication network architecture (e.g., a Lcmg Term Evolution {LTE) 

system, an LTE-Advanced (LTE-A) system, an LTE-Advanccd Pro system, or a 5G Nc\v Radio 

(NR} Radio Access Netvrnrk OlAN)) typically indudcs at least one Base Station (BS), at least one 

15 User Equipment fUE), and one or mon~ optional ne!\vork clements that provide connection towards 

a net\.vork. The UE communicates with the network (e.g., a Core Net\\'Ork (CN). an Evolved Packet 

Core (EPC) network, an Evolved Universal Terrestrial Radio Access Net\.vork (E-UT1lAN), a 5G 

Core (50C), or an internet), through a RAN established by one or more BSs. 

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

20 to, a mobile station. a mobile tem1inal or device. a user co1nmlmication radio tenninaL For example, 

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

tablet. a wearable device, a sensor, a vehide, or a Personal Digital Assistant (PDAJ with \v.irdess 

comnmnication capability. The UE is configured to receive and transmit signals {Wer an air 

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

25 {0029] A BS may be configured W provide conununication services according to at least one 

of the fnHnwing Radio Access Technologies (RATs): \Vnrldwide Interoperability for J\.fo.:nl\'\';.we 

Access (\ViMAX), Global System for 1\-1.obile comnnmications (GSI\f. often referred to as 2G), 

GS1'-t Enhanced Data rates for GSM Evolution (EDGE) Radio Acctiss Net\vork (GERAN), General 

Packet Radio Service (GPRS). Universal l'vfohile Tdecomnnmicalion System (lJMTS, often 

SO referred to as 3G) based on basic \Videband-Code Division 11.-foltiple Access f\V-CDMA), High­

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



NR (often refen-ed to as 5Gt and/or LTE-A Pro. However, the scope <)f the present application 

should not he limited to the above-mentioned protocols. 

[0030] A BS ma_y 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 Controlle1· (RNC) as in the UMTS, a 

5 Base Station Controller (BSC) as in the GS!v1/GERAN, a ng-eNB as in an Evolved Universal 

Terrestrial Radio Access fE-UTRA) BS in connecthm witll the 5GC. a next generation Node B 

(gNB) as in the 5O-RAN, and any other apparatus capabk~ of controlling radio communication and 

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

interface. 

10 10031] 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 tlle operations of the cells. 

Each eell is opt~rable to provide services to at least one UE ,vithin its radio coverage. !I.fore 

spedfieally, each cell (often refen-ed to as a S{'rving cdl) pmvides services to serve one or more 

UEs \:vithin its radio coverage (e.g., each cell schedules the Downlink (DL} and optionally uplink 

15 resources to at least one UE vvit11in its radio coverage for DL and optionally uplink packet 

transmissions). The BS can communicate wit11 one or more UEs in the radio communication 

system tlm.)ugh the plurality of ceUs .. A cell may allocate Sidclink {SL) resources for suppmting 

Proximity Service {ProSe) or Vehicle to Evet")'thing CV2XJ service. Each cell may have nvedapped 

coverage are.as \'-'ith other cells. 

20 [0032] As discussed above, the frame structun .. ~ for NR is to support flexible configurations 

for accommodating various next generation (e.g., 50) communication requirements, such as 

Enhanced ~-1:obile Broadband (eMBH), Massive l\fachine Type Conununication (mMTC}. Ultrn­

Reliable and Lfnv-Latency Comnmnication {URLLC), ,vhHe foHilling high reliab.ility. high data 

rale and low· latency requirements. l11e Orthogonal Frequency-Division M.ultiplexing (OFDMJ 

25 technology as agreed in the 3rd Generation Pa.1tnership Project (3(iPP) may servti as a basd.ine for 

NR waveforrn. l11e scalable OFDJvt mimenJlogy, such as the adaptive sub-carrier spacing, the 

channel bandwidth, and the Cyclic Prefix (CP) nmy also be used. Additionally, t\-vo coding 

schemes are considered for NR: Cl) Low-Density Parity-Cht~ck (LDPC) code and (2) Polar Code. 

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

ao applications. 

{0033] lvfo:reovcr, it is also considered that in a transmission time interval TX of a single NR 



frame, a DL transmission data, a guard period, and an l}plink (UL) wmsmission data should at 

least be included, 'Nhere the respective pmtions of the DL transmission data, th('. guard pe::riod, the 

UL transmission data should also be configurable, for example, based on the netvvork dynamics of 

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

5 V2X services. 

10034] In addition~ tlw terrn:s ·<system" and ·'net\">'Ork" herein may be used interchangeably. 

111e term ·'and/or" herein is only an association relationship f6r describing associated objects, and 

repn.~sents that three relationships rnay exist. For example, A and/or B may indicate that: A exists 

alone, A am.l B exist at the same time, or B exists alone .. In addition, the character ·-r herein 

10 gen(~rally represents that the former and latter associated objects ru-e in an "or'' relationship. 

15 

[0035] ln some iniplementations, a UE may perform the follm-ving processes to determine a 

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

>fora OE that u1onitors nmltiple search spaces associated \Vith different CORESETs, 

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

frequency band. 

[0036] 

> if the Tnonimring occasion;,. of the search space are overlapped in the lime 

domain and the search spaces arc associated \¥ith different CORESETs having different 

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

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

active DL B\VP 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 t\V() or more CORESETs contain the CSS, the UE may sele\.'1. the CORESET 

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

occasions in the active DL B\VP in the serving cell with the lowest serving cell index, 

and 

> if none of the CORESETs contains the CSS, the UE may sele\.'1. the CORES ET 

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

occasions in the active DL B\VP in the serving cell with the lowest serving ceH index. 

For this purpose, the QCL assumption ,vith respect to the Synchronization Signal 



Block (SSB) and the QCL assumption ,_.,,ith respect to t11e Channel Status lnformation-Reference 

Signal (CSI-RS) {or Tracking Reference Sigual (TRSn may he considered as two different (lCL 

assumptions, even if the CSI-RS is sourced from t11e same SSB. The (.)CL as:surnption nrny be 

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

5 pm·ameter), or the QCL parameters obtained based on at k.ast one of the .,rverage delay, the delay 

spread, the Doppler shift, and the 0()ppler spread. 

10 

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

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

PDSCH (e.g.,. which nwans a time interval betvveen 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 (Dlvt-RS} ports of the POSCH of 

a serving cell are qua,:;i co-located "\Vith the RS(s) in the Transinissinn Configuration Indication 

(TCI) state with respect to the l)CL assnruption(s) used for the PDCCH QCL indication of the 

lowest CORESET ID in the latest slot in which one or more CORESETs \Vithin the active B\'VP 

of the serving cell arc configured fi)r the UE 

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

that of the DM-RSs of a PDCCH ovedapping 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. 

This n1ay also apply lo lht, intra-band Ci-\ case (e.g .. the POSCH and the CORESET are in different 

Component Ca.rricrs (CCs)). 

15 [0039] In some of the present implementations, a UE may be configured "\Vtth muhipfo 

CORESETs, but nol all of them may be monitored by the t.JE. For exai-nple. if a UE is configured 

"\Vtth l\VO CORESETs that overlap each other in al least one symbol (e.g., an OFD~l ,:;ymhol) in 

the time donmin, the UE may ,:;elect one of the CORESETs to monitor based on certain priority 

rule(S) or pre-configurntfon(s). 

20 {0040] In some of the present implernentations, the UE may prioritize and monitor a 

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

By contrast,. a non-rnonitored CORESET may be a CORESET that is associated with a non­

monitored search space con.figuration. for example. due to QCL-TypeD conflicts. The non-



monitored CORESET may he configured on a deactivated B \VP, on a deactivated Secondary Cell 

(SCell). or <)n the same active B\VP 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 

5 Broadcast Channel (PBCH) block, ln some other implementations, the rn::m-monitored CORESET 

may he a CORESET configured for a UE that operates under a Discontim.H)us Reception (DRX) 

mode. 

10041] NON-MONITORED CORESET }'OR A DEFAULT PDSCH BEA.M 

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

10 indication for receh,ing a PDSCH \>vhen the non-monitored CORESET has the Im.vest CORESET 

ID among the configured CORESETs, 

10043] For example, if t11e scheduling offset between the reception of the DL DCI and the 

corresponding PDSCH is less than a threshold (e.g., Threshnld-Sched-Offi;;et), the UE may assume 

that the OM-RS ports of the PDSCH may be quasi co--located •N.ith the RS(s) in the TC[ state \Vith 

15 respect to the ~)CL assumptlon(s). The (lCL assumption(s) may he used for a PDCCH QCL 

indication (e.g., CORESET) with the lowest CORESET ID in the latest slot, \vhern one <.X more 

CORESETs, in the latt.>:st slot. \Vithin the active B\VP of the serving cen arc c<.,nfigurnd for the UE. 

[0044] Fig. 1 is a schenrnt1c diagnun illustrating nmltiple CORESETs configun,":d for a UE in 

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

20 is configured 'with two CORESETs, CORESET#l HJ1 and CORESET#2 104, ovedapping in at 

kast one symbol in the time domain. The UE may receivt." DCl from CORESET#2 104 to schedule 

PDSCH. l 06. CO RESET# l l 02 .may not be moni ton.?d by the UE due to, for example, priority mles 

{e.g., CORESET#l 102 is not configured with a CSS. and/or is associated \~;ith a non-monitored 

sean~h space having the kr,.vest search space ID). The non-monitored search space may have the 

25 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 ;.i..rith a first search space l.D, and CORESET#2 104 is associated with a monitored 

sean~h spau;.~ that is configured ,.vith a second search space ID, the first search space lD may be 

lower than the second search space ID. 

SO [0045] Currently, assuming that CORESET#l 102 has the fo\vest CORESET ID, if the 

scheduling offset 11 betvveen CORESET#2 l 04 and the corresponding PDSCH 106 is. less than a 



threshold (e.g., 11m"shold-Sched-Offset), an RX beam which is determined by tlK TCI state of 

C(JRESET#l 102 may be required to he used tu receive PDSCH 106. In this case, the UE is forced 

to US(~ different RX bemns for CORESET#2 104 and PDSCH H)6 in orde1· to follo·w tlK JGPP 

specification. Thh type of beam svdtching, however, is undesirable and needs to be prevented. 

5 [0046] Case 1.1 

10047] In some of the present implementations. the CORESET having the lowest CORESET 

ID rnay not be taken as a non-monitored CORESET. In such a case, if the nionitoring occasions 

of the search space are overlapped in the time domain and the search sp,.Kes arc associated \.\ith 

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

10 having the lowest CORESET ID in the monitoring occasions in th1;.•. active DL BWP of a serving 

cell with the low·est serving cell index. Any overlapped search space( s) associated \Vith the 

C(JRESET(s) having the same (lCL-TypeD parameter may he monitored. 

[0048] ln some other implementaticms, th(~. UE may select tl11;.~ follo•Ning CORESETs to 

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

15 l) CORESET associated '1vith a CSS: 

2! CORESET associated \Vith a search space having the lm:vest search :-,,pace ID: and 

3) CORESET containing the lmvcst CORESET ID. 

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

when t\vo or more CORESETs are overlapped in the time domain. 

20 [0050] Case 1.2 

[0051] ln some of the pn.~sent implementations, to avoid unfavournhle beam switching, t1w 

non-,nonitnred CORESETs may he transparent to the UE. For example, if the scheduling offset 

betvleen the reception of the DL DCl and the corresponding PDSCH is less than a thre:,;hold (e.g., 

Threshold-Sched-Offaet.), t11e UE may assume that the D1Vl-RS ports of lhe PDSCH are quasi co-

25 located \Vith the RSfs) in the TCI state with respect to the QCL assumption(s). The QCL 

assumptionfs) may be used for a monitored PDCCH QCL indication with the ln•.vest CORESET 

ID in the latest slot, \vhere one or more CORESETs, in the latest :,;lot. within the active B\VP of 

t11e serving cell arc configured for the UE. 

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

SO assumption frlr reception of the scheduled PDSCH. 

{0053] In some of the present impkimentations. a PDCCH. is a monitored PDCC1:J ,.vhen a UE 



prioritizes to monitor th-e sem'ch space{s) associated \.Vith a given CORESET (containing the 

monitored PDCCH} in an active DL B\VP of a serving cell having the lowest serving cell index, 

111is UE may b,~ configured to monitor multiple search spaces associated with different 

C(JRESETs (e.g., for a single cell operation or for an operation \Vith CA in the same frequency 

5 band). 

10054] Case 1.3 

[0055] ln some of the present impkmentaticms~ a non-monitored CORESET niay be treated 

as a non-configua""d CORESET hy a UE. For example, an RRC configuration for a CORESET 

may not he used for other purposes \Vhen the UE does not monitor the CORESET, but the RRC 

10 configuration may still be stored hy the UE and become valid again \.Vhen there is no collision 

bet\veen t\\'O or niore CORESETs in the subsequent time slots. An example of the UE's operation 

is described below: 

15 

>fora OE that u1onitors nmltiple search spaces associated \Vith different CORESETs, 

for a single cell operation or for an operation with CA in the same frequency hand. 

{0056] 

> if the monitoring occasions of the se,uch spaces are overlapped in the time 

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

QCL-TypeD properties, and the search spaces are not moniton::d by the UE, 

> the CORESETs that lJE 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-lndkatirm purposes. 

In some of the present implementations. the UE may maintain and store the RRC 

configuration nf the non-rnonitored CORESET(s). This RRC configuration 1m1y he updated via 

}.lAC-CE(s) and/o:r DCI. 

[0057] In some other implen1tint.ations, the UE may release the RRC configuration for the 

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

20 tl1e UE. 

{0058] Case l.4 

[0059] Cnrrenlly, there is no clear wording on a non-monitored CORESET \>..-·hether its QCL 

-11-



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

C(JRESET. Example solutions for this issue arc described belo\v as different cases. 

[0060] Case 1 .4.1 

10061] In Case l.4.l, the UE may store and maintain the QCL assumption of the non-

5 monitored CORESET. An example of the UE' s <.)peration is described below: 

>Fora lJE that .1:nonitors multipk'. search spaces associated with different CORESETs, 

for a single cell operation or for an operation with C,A in the san1c 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 OE. 

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

CORESET(s). 

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

C(JRESET may be updated via a MAC-CE and/or the DCL 

10 [0063] ln some of the present implementations, the QCL assumption of the non-monitored 

C(.lRESET may be used if the UE supp<.lrts multiple RX beams. 

[0064] ln some c,f the present implementations, the QCL assumption of the non-1nunitored 

C(.lRESET may be used for the non-overlapped s:ymbols of this CORESET in the time domain. 

[0065] ln some c,f the present implementations, the QCL assumption of the non-1nunitored 

15 CORE.SET 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 l .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 n1onitoring rnxasiuns of the search spaces are o-verlapped 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 tht.~ non-monitored 

CORESET(s) and for the nun-overlapped CORESETfsJ rdated to this search 
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space, or 

> lhe l)E rnay suspend the QCL assumption for the slots in \vhich the 

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

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

> the OE may release or suspend the QCL assumption for the <-werbpped 

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

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

two OFDM symbols), 

[0068] Option #3 

10069] In this option. the LJE may O\.'et-ride the QCL assumption of the non-monitored 

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

>Fora lJE that .1:nonitors multipk'. search spaces associated with different CORESETs, 

for a single cell operation or for an operation with C,A in the san1e frequency band, 

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

dornain and one or nmrc search spaces an~ not monitored by the OE. 

> t11e OE may override the QCL assumption for the norHnonitored 

CORESET(s) by the monitored CORESET 

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

C(JRESET may only be overridden in the overlapped symbols of the non-monitored CORESET, 

{00711 In some other implementations. the QCL assumption of thti non-monitored 

10 CORESET(s) may he overridden in the "\Vhofo-tinw interval of the non-monitored CORESET 

15 

{0072] NON-SELECTED CORESET FOR RADIO J.,JNK MONITOR (RL!\U RS 

SEl_,ECTION 

{0073] In some implementations. an RUvl RS selection process for a UE is described as 

folkr\'\'s: 

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

monitoring, and 



> the OE selects NRLM RS(s} provided for tl1e active TCI states for a PDCCH reception 

in the CORESET(s) associated ,vith the search space(sJ with the shoitest monitoring periodicity, 

and 

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

petindicity, the UE may select the CORESET(s} ¥/ith the highest CORESET ID. 

f0(J74] Fig, 2 is a schematic diagram iBustrating multiple CORESETs c-onfigured f(X a lJE, in 

accordance \Vlth example implen1entations of the present disclosure, .As shown in Fig, 2, the UE 

is configured with CORESET#l 202, CORESET#2 204, ;;md CORESET#3 206. where 

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

f0(J75] A.ssuming that CORESET#l 202 has a higher CORESET lD tlum the overlapped 

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

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

[0076] ln view of this issue, some of the present implementatkms pr<)vide methods to improve 

10 the UE's behavior i<.)r the RL~tl RS sefoction process. 

15 

[0077] Case 2.1 

{0078] In this <..'-..1.sc, the UE may select the CORESET(s) \.Vith the lo·w·est CORESET ID to 

monitor \vhen there arc multiple CORESETs configured to the UE. An example RLM RS selection 

proet.~ss is described belo\v: 

> the UE is not requlrnd to use an aperiodic or semi-persistent RS for radio Hnk 

monitoring, and 

> the UE selects NRn-t RS provided for the active TCI states for a PDCCH reception in 

the CORESET(s) associated with the search space{s) with foe sh<)1i:est monitoring periodicity, 

and 

> if multiple CORESETs are ass<)ciated with the se,uch space(s) -..vith the same 

periodicity, the llE may select the CORESET{s) \.Vith th<:.~ lovvest 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 TCl states are not valid} for 



selection, the selected CORESETfsJ may be monitored by the UE and be configured with TCI 

statds) during the RLM RS selection process. 

[0031] NON-1\-:lONJTORED CORESET :FOR A DEFAULT APERIODIC CSJ-RS 

BEAM 

5 [0032] ln some impkmentations, if there is no PDSCH transmitted in the sa1rn.• symbols as 

10 

the apt~riodic CSI-RS. the default QCL assumption of the aperiodic CSI-RS may he i:k~1·ived from 

the CORESET with the lo\vest CORESET ID. An example process applied by a lJE for 

determining a default QCL assumption is described belm-v: 

> 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 assrnnption of the P.DSCl-l (assurning lhat the scheduling 

offset bet\.veen the reception of DCI and tlie POSCH 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 CSl-RS may be derived frorn the CORESET with the knvesr 

CORESET ID. 

[0083] As described abovt\ the CORESET ,_.,,ith the lov,'est CORESET ID may he a non-

monitored CORESET. If the norHrn)nitored CORESET is used for a beam indication, rm 

unfavourable beam s'1vitching may happen, as shovm in Fig. 3. 

[0084] Fig. 3 is a schenrnt1c diagnun illustrating nmltiple CORESETs configun.,":{J for a UE in 

15 accordance with example implementations of the present disclosure. As sho"v in Fig. 3, the lJE is 

configured with t<.vo CORESETs. CORESET#l 302 and CORESET#2 304, overlapping in at least 

one symbol .in the lime domain. In addition, the UE may receive DCl fronl CORESET#2 304 to 

tnmsmit the aperiodic CSl-RS in resource 306. 

{0085] Assuming that CORESET#l 302 bas the lowest CORESET ID and is not 1nonitored 

20 by the UE. based on the above-described process. CORESET# 1 302 may be used for the beam 

indication for (._)CL assumption) for receiving resource 306 carrying the aperiodic CSI-RS \.\'hen 

tlie scheduling offset 31 bet"vecn the reception of the DCl in CORESET#2 304 and the resource 

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

beam s'\A.ritching. 



[0086] ln view of this issue, in sonK~ of the prest~nt implementations, the CORESET \~'ith the 

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

TCl state. 

10087] Fig, 4 is a schematic diagram iBustrating multiple CORESETs c-onfigured f(X a lJE, in 

5 accordance \Vlth example implcn1entations of the present disclosure, .As shown in Fig, 4, the UE 

is configmed ·with CORESET#l 402, CORESET#2 404 and CORESET#3 406, CORESET#l 402 

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

may furtl1er lWe1fap CORESET#3 406 in at least one symbol in the time domain, 

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

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

CORESET#1 402 and CORESET#3 406, then CORESET#2 404 may be the only non-monitored 

C(JRESET, ,md its QCL assumption frlr the beam indication may fo!kn.v the processes described 

in the present disclosure, B_y contrast, if the UE only monit()rs COR.ESET#l 402, then both 

C(JRESET#2 404 ~md CORESET#3 406 may be.come overlapped non-monitored CORESETs, and 

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

overridden by the non-monitored CORESET with tht' lowest CORESET JD. 

[0089] 

[0090] 

DEPRIOIUTlZED POSCH 

In some implementations, the reception of a PDSCH may he deprioritized when the 

PDSCH ovedaps one or more CORESETs in t11e time domain. 111is PD SCH may be referred to as 

20 a deprioritized PDSCH, which me.ans thal the level of priority for receiving this PDSCH may be 

reduced. 

[0091] Fig. 5 is a schenmtic diagram illustrating a PDSCH overlapping a CORE.SET in the 

time domain, in accordance '1Vith exarnple implementations of the present disclosure. A.s shown in 

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

25 CORESET#2 508 in the lime domain. In this exa.rnple implementation~ PDSCH 504 may contain 

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

dmnain. The focation of resource 506 rnav he scheduled or determined bv the DCl obtained from ~· ..,· 

CORE.SET#] 502. The scheduling offset 51 n:iay be a lime interval bet"\veen the end of the bst 

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

SO symbol of PDSCH 504. In this example implementation. the scheduhng offset SJ may be less than 

a threshold (e.g .. Threshokl-Sched-Offset). 



[0092] ln some of the pres-ent impkrnt~ntations~ all CORESETs configured to the UE {e.g., 

C(JRESET#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 B\VP of a serving cell. 

10093] In some implementations of the present implementation, CORESET#2 508 may be a 

5 non-monitored CORESET associated \\-'ith a non-rnonitored se,uch space configured to the UE. 

10094] Techniques for determining the QCL assumption for PDSCH 504 or resource 506 

GuTylng the aperiodic CSI-RS are described belm,v. 

10095] Case 3.1 

[0096] ln this case. the QCL assumption of PDSCH 504 may follov.' the QCL assumption of 

10 C(JRESET#2 508 that overlaps PDSCH 504 in at least one syn1bol in the time domain. For 

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

RS(s) indicated in t11e TC] state v,dth respect to the (lCL assumption{s) used for the PDCCH (lCL 

indication (t~.g., corresp<.)nding to CORESET#2 508) '1vith the kwvest CORESET ID in the latest 

slot in \Vhich one or more CORESETs vl-'ithin the active B\VP ()f the serving cell are configured 

15 for t11e UE. 

10097] This case may also be applied to the intra-hrmd CA case {in which the PDSCH and the 

CORESET are in different CCs). 

[0098] Case 3.2 

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

20 PDSCH" 504 is transmitted in the sarne 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 depriorilized hecause of being ovedapped 

._,.,ith CORESET#2 508 in at least one OFDM symbol in the time do.main. 

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

25 PDSCH in the time domain over at least one OFDM symbot the aperiodic CSI RS may fr}Uow the 

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

{00101] Case 3.3 

[00102] Currently, there is no clear wording on a depriorirized PDSCH \.vhether its QCL 

assmuption should be nmintained, invalidated, or oven-idden by the overlapped CORESET. 

SO Exarnple solutions for this issue are descdhed befo\'\' _ 

{00103] Case 3.3.l 



[00104] ln Cm,(~ 3.3.1, the UE may store and maintain th1;.•. QCL assumption of the deprioritized 

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

of tlfrs PDSCH is different from the DMRSs of tl1e PDCCH {e.g" in CORESET#2 508 shown in 

Fig. 5) overlapping the POSCH in at least one symbol in the time domain. The UE may b(~ expected 

5 to prloritlze t11e reception of the POCCH associated \\1ith that CORESET (e.g .. CORESET#2 508). 

ln some of the present implementations. the QCL assumption of the. deprioritized PDSCH may 

still be used for this PDSCH if the llE supports multiple RX beams. ln some other implementations. 

the QCL assumpti<)n of the depri<)ritize<l PDSCH may he used for tl1e non-overlapped portion \.Vith 

CORESET#2 508. ln some other hnplementations, the QCL assumption may be used for beam 

10 indication purposes 01· for building a QCL chain. 

[00105] Case 3.3.2 

f0(U061 In Otse 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 DrVlRSs of this PDSCH is ditforent from the DMRSs of the POCCH (e.g .. in CORESET#2 

15 508) overlapping the PDSCH in at least one symbol in the dme domain. n1e lJE may be expected 

to prioritize the reception of the PDCCH associated ;,vith that CORES ET (e.g., CORESET#2 508). 

For example. the UE may release th("' QCL assumption of PDSCH 504 only for tl1e ovedapped 

portion \'\'tth CORESET#2 508 in the time domain. ¥/hile rnaintaining lhis QCL assumption for 

the non-overlapped pmtlon. 

20 [00107] Case 3.33 

[00108] ln Case 3.33, the UE may override the QCL assumption of the dcpriorltized PDSCH 

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

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

D1v1RSs of the PDCClf (e.g .. in CORESET#2 508J overlapping the PDSCH in at least one symbol 

25 in the time domain. The OE may he expected to prioritize the reception of the PDCCH associated 

'"vith that CORESET. 

{00109] In sorne of the present in1plementations. if l.._vo or more CORESETs are chosen, the 

UE may select the CORESET \vith the lowest CORESET ID lo override the QCL assumption of 

the de prioritized PDSCH. In some of Hw present implementations, the lJE may overwrite the ()CL 

SO assumption of the deprioritized PDSCH only fi.-,r the overlapped portion with the CORESET(s) in 

the time domain while rnaintaining this ()CL asstunption for the non-overlapped portion. 



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

CORESE'l' 

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

C(JRESET are fwerlapped in tl1e time domain, in accordance with example irnplcmentations of 

5 the present disclosure. As sho·wn in Fig. 6, the. lJE may receive DCI in CORESET#l 602 to 

schedule PDSCH 604 that overlaps CORESET#2 608 in tlK 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 th(~ time dmnain. In addition, the scheduling offset 61 may be a time 

interval behveen the end of last &ymbol of the PDCCH carrying the DCJ fin CORESE'T#1 602) 

10 and the beginning of the first symb<.)l of PDSCH 604. ln tl1is exmnpk implementation, the 

scheduling off'iet 61 may he less than a threshold (e.g., -mreshold-Sched-Oft:'iet). 

{O(U 121 In some of the present impknientations, the UE may apply theQCL assumptil)n of the 

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

of the aperiodic CSl-RS resource ((~,g., resource 606). Jn some implementations. both the 

15 overlappe-d and n<.)1H)verlapped portions of the symbols of the aperiodic CSI-RS in resource 606 

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

of the aperiodic CSl-RS in resource 606 may use the same QCL assumption as tl1e ovedapped 

CORESET#2 608, and the noIHJV1.•rlapped pmtions of the aperiodic CSI-RS in resource 606 may 

keep using tl1e original QCL configuration. 

20 [00113] 

[00114] 

nEPRIORITIZEU PDS(".H l?OR NON-lVlONJTORED CORESET(s) 

As described ahove, if the ~)CL assumption (e.g,, QCL-T_ypeD) of the PDSCH DMRSs 

is different from thal of tJ1e PDCCH DMRSs \Vith which they overlap in at least one symbol in the 

time domain, the UE m:ay he expected to priodtize the reception of the PDCCH associated with 

tlmt CORESET over the PDSCll. 

25 {00115] However. if that CORESET is not monitored by the UE (e.g., due to accidentally 

overlapping \-.Vith other CORESETs), the UE's behavior may be unclear because the UE may not 

knmv whether to prioritizt~ the QCL assumption for the non-nmnitored CORESET, as illustrated 

in Fig. 7. 

{00116] Fig. 7 is a schematic diagram illustrating multiple CORESETs configured for a UR in 

SO accordance ,;,vith example implementations of the present disclosure. In the example 

implementation~ the UE may receive DCI from CORESET# 1 702 to schedule PDSCH 704 that 



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

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

addition, CORESET#3 is monitore.d hy the OE, and while CORESET#2 is not monitored. As 

described above, it may be unclear v.,:hether the reception of PDSCH 704 should change its (lCL 

5 assumption for the non-monitored and ove.rlapped CORESET#2 706. 

{O(U 171 In view of this issue. techniques for determining the QCL assumption for (he PDSCH 

that crverlaps CORESET{s) are described below, 

{O(U 181 Case 4.1 

[00119] ln this case. th{' POSCH may have the same QCL assumption as the overlapped non-

10 monitored CORESET. f()r exmnple, in Fig. 7, the QCL assuniption of PDSCH 704 may follO\\-' 

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

71 bet\.veen the reception of the DCl and the corresponding PDSCH 704 ls less than a threshold 

(e.g,, Threshokt-Sched-Ot1'set). This case may also apply to the intra-hand CA case (e.g., the 

POSCH amt the overlapped CORESET are in different CCs:L 

15 [00120] Case 4.2 

100121] Fig, 8 is a schematic diagram illustrating multiple CORESETs c-onfigured for a lJE, in 

accordance with example implementations of tl1e present disclosure. Jn the example 

irnplementaiion, the UE nmy receive DCI fron1 CORESET#l 802 ln schedule PDSCH 804 that 

ovel°laps CORESET#2 806 in the time domain. ln addition, CORESET#2 806 is monitored by the 

20 UE. 

[00122] ln this case, if tl1e scheduling offset 81 bet\veen the reception of the DCI and the 

corresponding PDSCH 804 i;,; less than a threshold (e.g., Threshold-Sched-Offset), and the QCL 

assmuption of the DMRSs of PDSCH 804 is different from the overlapped monitored PDCCH (in 

CORESET#2 806). the OE may be expected to prioritize the reception of nmnitored PDCCH 

25 associated \.Vith that CORE.SET (e.g., CORESET#2 806). This case may also apply w the intra­

band CA case {e.g., the PDSCH and the CORESET are in different CCsJ. 

{00123] Fig. 9 is a Hov,rchart for a method of determining QCL assumptions in a wireless 

communication systern, in accordance with an example irnplementation of the present disdosnre. 

fo action 902, a UE may monitor al least one of nniltiple CORESETs configured for the UE \.\rithin 

SO an active BWP of a serving cell in a time slot. ln action 904, the UE nmy apply a QCL assumption 

of a CORE.SET to receive an aperiodic CSI-RS. The CORESET nmy be associated '.vith a 



monitored search space i:.xmfigu.red with the lowest CORESE'T lD among the monitored 

C(JRESET(s). 

[00124] ln son1e of tl1e present impkmentations, the UE may monitor at lea3t one of multiple 

C(JRESETs configured for the UE '\-Vithin an active B\\lP of a serving cell in a time slot. In addition, 

5 the UE may receive lX~l scheduling a PDSCH from a PDCCH aml apply a QCL assumpti()n for 

reception of the PDCCH t<) receive tJ1e PDSCH, when a scheduling offset between an end of a last 

symbol of the PDCCH carrying the DCJ and a beginning of a first symbol of the PDSCH is less 

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

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

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

the monitored CORESET{s). 

f0(U2S] Fig, 10 is a block diagram illustrating a node for "¥vireless communication, m 

accordance with various aspects of the pre.sent disclosure. As show,n in Fig. l 0, a node J 000 may 

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

15 components l 038, and at least one antenna l 036. The node 1000 may also include an RF spectrum 

band module, a BS communications module, a nen .. vork conummkations module, and a sy:'>tem 

conurmnications managt>:ment module, Input/Output (VO) ports, I/O components, and power 

supply (not explicitly sho\.vn in Fig. J 0). Each of these components may he in comnumicalion with 

each other. directly or indirectly, ()Ver one or more buses 1040. fa om>: implementation, the node 

20 WOO may be a UE or a BS that perthrms various functions described herein, for exampk\ with 

reference to Figs. I through 9. 

[00126] The transceiver 1020 having a transmitter H)22 (e.g., lran,,;mitting!tramanission 

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

and/or receive time and/or frequency resource panitioning infonnation. In some implementations, 

25 the transceiver 1020 may be configured lo trnnsrnit in differenl types of subframes and sfots 

including, but not lim.lled to. usable, non-usable and flexibly usable subframes and slot formals. 

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

[00127] The node 10(1{} may include a variety of compute1·-readahle mt,dia. Cmnpute:r-readahle 

media may be any available media that may be accessed by the node l 000 and include bolh volatile 

SO and non-volatile media .. removable and non-removable media. By ,vay of example, and not 

limitation, computer-readable media may comprise computer storage 1ncdia and conummication 



media. Computer storage media includes both volatile and non-volatile, removabk~ and non­

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

computer-readable instructions. data :-;tructures, program modules or data. 

f0(U281 Computer storage media lndudes RAM. ROM, EEPR.()M, flash memory or other 

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

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

Computer storage media does not compd:-;e a propagated data signal. Communication media 

typically embodies computer-readable instructions. data stmctures, prog_nlm modules or other data 

in a modulated data signa] such as a carrier wave <X other transport mechanism rmd indudes any 

10 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 

vvay of example, and not limitation. communication media includes '-'Vired media such as a wired 

net\vork or direct-\:v·ired connection, and '-'Virek~ss media such as acoustic, RF, infrared and other 

vvire.Iess media. Combinations of any of the above shm.dd also he included within the scope of 

15 computer-readable media. 

1001291 The memory l 034 may indude computer-storage media in the form of volatile andfrn· 

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

tl1ereof. Example n1emory includes solid-slate memory, bard drives, oplical-disc drives. and etc. 

As illustrated in Fig. 10, rl1le memory 1034 may store computer-readable, computer-executable 

20 instruclions l 032 {e.g., soflv,rare codes.} that a.re configured w, ,vhen executed, c..u1se tJ1e processor 

l 028 to perf<xm various functions describtxl herein, for example. with reference to Figs. l through 

9. i-\hermHivdy, the instructions 1032 may not be directly executable by tlie processor 1028 bm 

be configured to cause the node J 000 (e.g., when cornpik·:d and executed) to perform various 

functions described herein. 

25 {00130] The processor 1028 (e.g., having processing circuitry) may indude an intelligent 

ha.rdw.are device, e.g., a Central Processing Unit {CPlJ), a micrucontn,lfor, an A.SIC, and etc. The 

pnx:essor H)28 may include rnemory. The processor 102& may process the data 1030 and the 

instruclions H)32 recei'ved from the memory HH4, and information through the transceiver 1020. 

the base band comnmnications nmdule. and/or the net\vork comnmnications module. The 

SO prncessor H)28 rnay also process information to he sent to the transceiver 1020 for transmission 

through the antenna 1 OJ6, to the net.work communications module for trnnsinission to a core 



net\vork. 

100131] One or more presentation c()mponents 1038 presents data indications to a person or 

other dt·vice. Examples of presentation components 1038 may indude a display device, speaker, 

printing component, vibrating component, etc. 

5 [00132] From the above description. it is manifested that v.:-u-i<.)US techniques may he used for 

implementing the concepts described in the present application \'\-'ithout departing from the scope 

of those C()nCt':pts, -Moreover, whik. the concepts have been described ,~__,ith specific reference to 

certain implementations, a person of ordinary skifl in the a.rt may recognize that changes may he 

made in form and detail without depruting from the scope of those <.X)ncepts. As such, the described 

10 implementations ~u-e to he considered ln all respects as illustrative and not restrictive. 1t should 

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

described above. but many rearrangements, m()difications, and substitutions are possible without 

departing from the scope of the present disclosure. 

15 



CLAHvlS 

WHAT IS CLAIMED IS: 

l. A rn,;er equipment (UE) comprising: 

5 one or more non-transitory computer-readable rnedia having computer-executable 

instructions embodied thereon; and 

at least one process.or coupled to the one or more non-tnmsitory cornputer-readable media~ 

and con.figured to exc>:cute the c.onlputer-executable instructions to: 

monitor at least one of a plurality of Control Resource Sets fCORESETs) configured for 

10 the UE within an active B\VP of a serving ceU in a t.inle slot; and 

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

rnore monitored CORESETs to receive an aperiodic Channel Status Infonnation-Reforence Signal 

(CSI-RS); 

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

15 lowest CORESET ldemit.y (ID) mnong lhe set of one or more monfrored CORES ET;,;. 

2. The lJE of dai.m l, \vherein the at least one processor is further configured to execute 

the co1npnter-execmable instructions to: 

obtafo. from the first CORESET. Downlink Control Information (DCI) scheduling the 

20 aperiodic CSl-RS, v,0herein a scheduling offset bet-..veen an end of a last symbol of a Physical 

Do\vnlink Control Channel (PDCCH) carrying the DCI and a beginning nf a first symbol of a 

resoun:e carrying the aperiodic CSI-RS is less than a threshold. 

3. The l.TE of claim L "\Vhercin the first CORESET overlaps a second CORESET of the 

25 plu.rality of CORESETs in at least one symbol in a time domain. the ;,.;econd CORESET is a non­

monitored CORESET in the plurality of CORESETs, and the muH1mnitored CORESET is 

associated \Vilh a non-monitored ;,.;earch space configured to the UE. 

4. The UE of claim 3, \~therein the n1onitored stiarch space as;,.;nciated \Vith the first 

30 CORESET is configured ¥/ith a first search space lD, the non-rnonitored search space associated 

"\Vtth the second CO.RESET is configured with a second search space ID. and the first search space 



5 

ID is lower than the second search space ID. 

5. The llE of claim 3, wherein tl1e second CORESET is configured on one of: 

a deactivated Bandwidth Part (BWPJ: and 

a deactivated Secondary Cdl {SCell). 

6. The UE of claim 3, wherein the second CORESET further ov,~rlaps a third CORESET 

of the set of one or n1ore monitored CORESETs in at least one symbol in the time (fomain. 

10 7. The UE of claim 1, wherein the plurality of CORESETs and a n~source caITying the 

aperiodic CSJ-RS an.~ provided in the time slot and the active BWP of the serving cell. 

8. The UE of claim l, wherein tl1e at least one processor is furtl1er configured to execute 

the computer-executable instructions to: 

15 obtain DCJ scheduling a Physical Downlink Shaa"'d Channel <PDSClI) from the first 

20 

C(JRESET~ .md 

appiy a second QCL assumption of a second CORESET to rec.ehr,~ the PDSCH \:vhen a 

scheduling offset between an end of a last symbol of a PDCCI-1 carrying the DCl and a beginning 

of a first s_ymbol of the PDSCH is kss than a threshold; 

,vherein the second CORESET overlaps the PDSCI-l m at least one symbol m a lime 

domain. 

9. The UE of claim 8. \vherein the second CORESET is a non-monitored CORESET in the 

plurality of CORESET:,;, and the non-monitored CORESET is associated \Vilh a non-monitored 

25 search space configured to the UE. 

W. A user equipment (UE) comprising: 

one or rnore non-transitory computer-readable media having compnter-executahfo 

instructions embodied thereon; and 

at leasl one processor coupled to the one or more non-t1·ansi wry cornputer-readahle media. 

and con.figured ln exc>:cut.e the coniputer-executabfo instructions t.n: 



5 

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

the UE ,vithin an active Bandwidth Pmt (B\VP) of a serving ceH in a tlme slot: 

n.~ceive Dm-vnlink Control Information !DCI} scheduling a Physical Do\.vniink Shared 

Channel (PDSCHt from a Physical Downlink Contml Channel (PDCCH); and 

apply a Quasi Co-Locati<)n (QCL) assumption f<.x reception of the PDCCH to re<.'cive the 

POSCH. \\'hen a scheduling offset bet\.veen an end of a last symbol of the PDCCH carrying the 

DC1 m1d a beginning of a first symbol of tht~ POSCH is less than a threshold~ 

\.Vherein the PDCCH is transmitted in ont~ of a set of one or more monitored CORESETs. 

m1d the one of tl1e set of one or more monitored CORESETs is associated with a monitored search 

10 spau· configured with a low·est CORESET Jdentity (ID) among the set of one or more monitored 

CORESETs. 

11. A metl1od of wireles:s conmmnications, the mct11<.xi comprising: 

monitoring, hy a user equipment {UE), at least one of a plurality of Control Resource Sets 

15 (CORESETs) configured for the llE within an active B\VP of a serving <.~ell 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

Reforence Signal (CSI-RS); 

v--'herein the first CORESET is associated \.Vith a monitored search space configured with a 

20 lm,vel<.t CORES ET ldemity (ID) anmng a set of one or more inonitored CORE.SE.Ts. 

l 2. The method of clafrn 11, further comprising: 

obtaining. by the OE. Drnvnhnk Comrnl Information (DCI) scheduling the aperiodic CSl­

RS frorn the first CORESET, wherein a scheduling offset het-\veen an end of a last symbol of a 

25 Physical Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first symbol 

of a resource carrying the aperiodic CS I-RS is less than a threshold. 

l 3. The method of clairn 11, wherein tbe fi1·st CORESET ovedaps a second CORES ET of 

the plurnlity of CORESETs in at least one symbol in a time do1nain, the second CORE.SET is a 

SO non-1nonitored CORE.SET in the plurality of CORESETs, and the nmi--rnonitored CORE.SET is 

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



14. l1w method of dailri 13, wherein the m()nitored search space associated with the first 

CORESET is configured \:vith a first search space ID, the non-monitored st.~-arch space associated 

vvith the sec()nd CORESET is c<.,nfigun~d with a second se.arch space ID, and the first search space 

5 ID is lower than the second search spa.cc ID. 

10 

15 

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

a deactivated Bandwidth Part (BWPJ: and 

a deactivated Secondary Cell {SCell). 

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

C(JRESET of the set of ()ne or more mouitored CORESETs in at least one symbol in the time 

domain. 

17. The method of Claim 11, \;,.,herein the plurality of CORESETs and a resource carrying 

the aperiodic CSI-RS are provided in the time slot and the active B\VP of the serving cell. 

l 8. The method of clafrn 11, further comprising: 

()btain.ing, hy the UE, DCI scheduling a Physical Dmvnlink Shared Channel (POSCH) from 

20 tl1e first CORESET; and 

appiying, by the UE, .a second QCL assumption of a second CORESET to receive the 

PDSCH. ·when a schcdnlfog 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; 

,vherein the second CORESET overlaps the PDSCl-l in at least one symbol m a lime 

25 dmnain. 

19. The method ofdaim 18, where.in the second CORESET is a non-monitored CORESET 

m tht~ plurality of CORESETs, and tbe non-monitored CORESET .is associated ,vilh a non­

monitored search space configured to the UE. 



ABSTRACT 

A method of wireless communications is provided. The method indudes 1nonitoring, by 

a user equipment {UE), at least one of a plurality of Control Resource Sets (CORESETs) 

5 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) assmnpti(Hl of a first CORESET of a set of one or more 

monitored CORESETs to receive an aperiodic Channel Status Information-Reference Signal (CSl­

RS). The first CORESET is associated \Vith a monitored search space configured \.Vith a lowest 

C(JRESET Identity OD> among th(" monitored CORESET(:s). 
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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 

United States application or PCT international application number _________ _ 

filed on ______________ _ 

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

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

I hereby acknowledge that any willful false statement made in this declaration ls punishable under 16 U.S.C. 1001 
by fine or imprisonment of not more than five (5} years, or both. 

WARNING: 
Petttioner/applk:ant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Persona! information sl.lch 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 1he USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petttioners/app!icants should c-0nsider redacting such personal information from the docurnents befure submitting them to the 
USPTO. Petttioner/applicanl: is advised that the record of a patent application is available ro 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 av-ailable to the pllblic if the application is 
referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit earn authorization forms 
PT0--2038 submitted for payment purposes are not retained in the application file and therefore are not publicly av-ailable. 

LEGAL NAME OF INVENTOR 

Inventor: TSUNG-HUA TSAI Date (Optional): 16-OCT-.2019 

Note: An application data snoot {PTOISB/'14 or equivalent). including naming the entire inventive entity, must accompany lhis form or mus, have 
been prev,ous!y filed. Use an ad-d!liona! PTOlA!N0·l funn for each ad-ditional inventor. 

Th~s ccii:ection of trrk>m:ation is required by 35 U.S .. C. i 15 and 37 CFR 1,.6~t The :nformat~o."1 rs requ:red to obtaHl or retaJn a oooof,t b'"ytna pub!~ "Nh~:;h is to fite {and 
by ih8 USPTO to p.-oc-OSs} an appiccati,:m. Confidentia!ity es governed by 35 IJ.S.C. 122 and 37 CFR ·1 ;n and 1.14. This CQJ~-wn is estima~ tu take 1 minute w 
c,:,mp!ete, i11<.~•rn:J!r,g galhsring, preparing, anu sublnitting U-ie ,~n.l-1i~l.ed appijcat,or, form lo lhl3 USPTQ. Tlrr,e wm vary dep.ers,:Hng ur,ori the !nrlMdua! cas.-.. Any 
cnmments on Uw amount ,,t tini& ;-ou requN-e to complete this form and/or $tx.Jt1-0Stions <{)r reducing this bun.'!en, srn.,u!d i.-m sent to llle Chi0f lnfom1ati= Officer, U.S. 
Patent and Traoomark Off!~ .. U.S. De;:>artmant,:n Commer..,e, P.O. Box 1450, Al~(ani:ma. VA 22313-H&t DO NOT SEND FEES OR COMPLETED FOR.MS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. 13ox 1450, Alexandria, VA 22313-1450, 
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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 

United States application or PCT international application number _________ _ 

filed on ______________ _ 

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

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

I hereby acknowledge that any willful false statement made in this declaration ls punishable under 16 U.S.C. 1001 
by fine or imprisonment of not more than five (5} years, or both. 

WARNING: 
Petttioner/applk:ant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Persona! information sl.lch as social security numbers. bank aceot1nt numbers. or <:,edit 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 persona! informa1ion is included in documents submitted to the USPTO, 
petttioners/app!icants should consider redacting such personal information from the docurnents before submitting them to the 
USPTO. Petttioner/applicanl: is advised that the record of a patent application is available to the public after publication of the 
application {unfess 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 av-ailable to the pllblic if the application is 
referenced in a published app!icat.!on or an issued patent {see 37 CFR 1.14). Checks and credit card authonzation forms 
PT0--2038 submitted for payment purposes are not retained in the application file and therefore are not publicly av-ailab!e. 

LEGAL NAME OF INVENTOR 

Inventor: YU-HSIN CHENG Date (Optional): __________ _ 

"( ~ l {Y'Lfv C. f,4 t f\.,JA Signature: _______ ___;;_ _____ -__ v_1 __________________________ _ 

Note: An application data snoot {PTOISBl14 or equivalent), including naming the entire inventive entity, must accompany lhis form or mus, have 
been prev,ous!y filed. Use an ad-d!liona! PTOlA!N0·l funn for each ad-ditional inventor. 

Th~s ccii:ection of trrk>m:ation is required by 35 U.S .. C. i 15 and 37 CFR 1,.63,. The :nformat~o."1 rs requ:red to obtaHl or retaJn a oooofn b'"ytna pub!~ "Nh~:;h is to fite {and 
by ih8 USPTO to p.-oc-OSs} an appiccati,:m. Confide."ltia!ity es governed by 35 IJ.S.C. 122 a"ld 37 CFR ·1 ;n and 1.14. This CQJ~-wn is estimat.m tu take 1 minww w 
c,:,mp!ete, i11<.~•rn:J!r,g galhsring, preparing, anu sublnitting U-ie ,~ml-1i~l.ed a~cat,or, form lo lhl3 USPTO. Tlrr,e wm vary dep.ers,:Hng up.or, the !nrlMdua! cas.-.. Any 
cnmments on Uw amount ,,t tini& ;-ou requN-e to complete this form and/or $tx.Jt1-0Sti<:ms <{)r reducing this bun.'!en, srn.,u!d i.-m sent to llle Chi0f lnfom1ation Officer, U.S. 
Patent and Traoomark Off!~ .. U.S. De;:>artmant,:,f Commer..,e. P.O. Box 1450, Al~(~mi:.ma. VA 22313-H&t DO NOT SEND FEES OR COMPLETED FOR.MS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. 13ox 1450, Alexandria, VA 22313-1450, 

lf you 1:weo aBB./smnc& in completing iiIB form, can t-80(1--PVJ4l·) !;Jf; ern:i seiect option 2 
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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 

United States application or PCT international application number _________ _ 

filed on ______________ _ 

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

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

I hereby acknowledge that any willful false statement made in this declaration ls punishable under 16 U.S.C. 1001 
by fine or imprisonment of not more than five (5} years, or both. 

WARNING: 
Petttioner/applk:ant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Persona! information sl.lch 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 1he USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petttioners/app!icants should c-0nsider redacting such personal information from the docurnents befure submitting them to the 
USPTO. Petttioner/applicanl: is advised that the record of a patent application is available ro 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 av-ailable to the pllblic if the application is 
referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit earn authorization forms 
PT0--2038 submitted for payment purposes are not retained in the application file and therefore are not publicly av-ailable. 

LEGAL NAME OF INVENTOR 

Date (Optional): 2019.10.16 

Note: An application data snoot {PTOISB/'14 or equivalent). including naming the entire inventive entity, must accompany lhis form or mus, have 
been prev,ous!y filed. Use an ad<i!liona! PTOlA!N0·l funn for each ad<iitional inventor. 

Th~s ccii:ection of trrk>m:ation is required by 35 U.S .. C. i 15 and 37 CFR 1,.6~t The :nformat~o."1 rs requ:red to obtaHl or retaJn a oooof,t b'"ytna pub!~ "Nh~:;h is to fite {and 
by ih8 USPTO to p.-oc-OSs} an appiccati,:m. Confidentia!ity es governed by 35 IJ.S.C. 122 and 37 CFR ·1 ;n and 1.14. This CQJ~-wn is estima~ tu take 1 minute w 
c,:,mp!ete, i11<.~•rn:J!r,g galhsring, preparing, anu sublnitting U-ie ,~n.l-1i~l.ed appijcat,or, form lo lhl3 USPTQ. Tlrr,e wm vary dep.ers,:Hng ur,ori the !nrlMdua! cas.-.. Any 
cnmments on Uw amount ,,t tini& ;-ou requN-e to complete this form and/or $tx.Jt1-0Stions <{)r reducing this bun.'!en, srn.,u!d i.-m sent to llle Chi0f lnfom1ati= Officer, U.S. 
Patent and Traoomark Off!~ .. U.S. De;:>artmant,:n Commer..,e, P.O. Box 1450, Al~(ani:ma. VA 22313-H&t DO NOT SEND FEES OR COMPLETED FOR.MS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. 13ox 1450, Alexandria, VA 22313-1450, 

lf you 1:weo aBB./smnc& in completing iiIB form, can t-80(1--PVJ4l·) 99 ern:i seiect option 2 
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Attorney Docket Number US78136 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

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 5F, No. 185, Jingye 1st Road, Zhongshan District 

Address 2 rraipei, Taiwan 

City I lfaipei I State/Province 11 

Postal Code 11 J 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 Esinchu IICountry of Residence i I~ I 

Mailing Address of Inventor: 

Address 1 12F.-7, No.135, Ciyun Rd., East Dist. 

Address 2 

City I t-Jsinchu I State/Province 11 

Postal Code I ~oon I Countryi I~ 
Inventor b I Remove I 
Legal Name 
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Attorney Docket Number US78136 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

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 Esinchu IICountry of Residence i I~ I 

Mailing Address of Inventor: 

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

Address 2 HSINCHU SCIENCE-BASED INDUSTRIAL PARK 

City I ~sinchu I State/Province 11 

Postal Code I roo 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 Eualien IICountry of Residence i I~ I 

Mailing Address of Inventor: 

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

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

City I ~ualien I State/Province 11 

Postal Code I ~70 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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Attorney Docket Number US78136 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

Application Information: 

Title of the Invention IVIC I nvuc, ANU .......... I Utit:ti vr Ut: I Cr\lV111,ING lJUAtil 1.,v-LUL;A 1 ,v,. (l,ll.,;L) 

I\SSUMPTIONS FOR BEAM OPERATIONS 

Attorney Docket Number US78136 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) I ~ 
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 

I 

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: 

T 

T 

,_ 

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 10 Limited Recognition (37 CFR 11.9) 

Customer Number J,4000 

EFS Web 2.2.12 
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Attorney Docket Number US78136 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

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 IT I Remove I 
Filing or 371 (c) Date 

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

I ~laims benefit of provisional IT 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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US78136 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

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 US78136 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

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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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 liAlvin Kaan/ Date (YYYY-MM-DD) 12019-10-21 

First Name ~lvin I Last Name I f-oan Registration Number ~8468 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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Application Number 

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

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of 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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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 11/06/2019 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
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Projected Publication Date: 05/07/2020 

Non-Publication Request: No 

Early Publication Request: No 
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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 
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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. 

page 4 of 4 



Doc code: IDS PTO/SB/0Ba (03-15) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2016. 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 contains a valid 0MB control number. 

Application Number 16660726 

Filing Date 2019-10-22 
INFORMATION DISCLOSURE First Named Inventor lt;HIEN-CHUN CHENG 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I US78136 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant TS 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 108111286 ~N A 2018-06-01 ZTE CORPORATION Al least the Abstract X 

2 )018016907 Wo A1 2018-01-25 ~G ELECTRONICS INC. the whole document □ 

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

NON-PATENT LITERATURE DOCUMENTS IRemovel 

EFSWeb2.1.17 



Application Number 16660726 

Filing Date 2019-10-22 

INFORMATION DISCLOSURE First Named Inventor I CHIEN-CHUN CHENG 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number US78136 

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

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

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

2 
VIVO Maintenance for beam management; Rl-1810366 3GPP TSG RAN WGI #94b, 12 Oct.2018(12.10.2018), 
sections 2-3 

3 
~TE Maintenance for beam management; Rl-1808196 3GPP TSG RAN WGI Meeting #94, 24 Aug.2018(24.08.2018), 
sections 2-4 

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

Examiner Signature 11 I Date Considered 11 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFSWeb2.1.17 



Application Number 16660726 

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

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number US78136 

CERTIFICATION STATEMENT 

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

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

OR 

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature / Alvin Koan/ Date (YYYY-MM-DD) 2020-04-10 

Name/Print Alvin Koan Registration Number ~8468 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 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. 

EFSWeb2.1.17 



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 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 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 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. 

EFSWeb2.1.17 



;;;;;;;;;;;;;;; 

(191 Ail 7~17:I 6-J All H -l! 71 =?­
~ 7:-llAI-¥~ 

(43) ~ :x:11 a 7H ~ 

~ 
~ 

1111111111111111 IIIIII IIIII 11111111111111111111111111111111111 IIIII 11111111111111111111 11111111 

2018 !c1 1 ~ 25 ~ (25.01.2018) WIPO I PCT 
WO 2018/016907 A 1 

(51) ~Al!~ t;--j ~-W: 
H04L 5/00 (2006.01) 

(21) ~ Al! ~ -z':! '<!:1.£.: PCT/KR20 17/007869 

(22) ~A-U~-r:!iJ: 2017 'cl 7~ 21 ~ (21 .0::::i.2017) 

(25) ~~~O~: 3l! e_r~oi 

(26) ;s 7H '2:101: ~~o, 
(30) ¥,{:!~~~: 

62/364,884 2016 'cl 7~ 2 1 ~ (21 .07.2016) us 
62/520.579 2017 'cl 6 ~ 16 ~ (16.06.2017" us 

(71) ~ -z':! '2J: ~ ;q El ;zf ~ ~ ~ At (LG ELECTRONICS 

INC.) [KRiKR]; 07336 Ai~ Ai ~ g.¥..:::,,. o~ £I di£ 128. 

Seoul (KR). 

(72) ~ 'il:; ;zf : Ai '2J i".l (SEO, lnkwon); 06772 A-j ~ A! Ai ~ T 

'e)';i;HCH£ 11~ 19 LGE!::-:f ~"5-i~E-l, Seoul (KR). ~71 

e (KIM, Kijun); 06772 A-j ~ Ai Ai ~ T 'B AH cH £ 11 ~ 

19 LG El ;z} ~ <5i i!i E-j , Seoul (KR}. OI ~ ~ (YI, Yunjung): 

06772 Ai~ Al Ai~.:::,,. ~ ;zH cij £ 11 ~ 19 LG El ;,;:f ~ 31 ~ 

E-j. Seoul (KR). ~ ·"9 ~ (YANG, Suckchel); 06772 J,i ~ Al 

A1 ~ .:::,,. ~ ;zH cH £ 11 ~ 19 LG El :X:f ~ t;--j -1:!i E-j . Seoul (KR). 

(74) di c'.I '2J : ~ § '2J g {KIM, Yong ! n et al): 05556 Ai ~ 

,.q ~ :uf T ~ ~ ~ £ 82, 7 g KBK ~ <5i 'g;j ~ Af -'¥ ±:, Seoul 

(KR). 

(81} xi ~ ~ <~Ee. -2.; KA! 7} e1 c ~. 7t-5~ 2. E $W.2.1 ~ 

LH f'! cl .<2.i £:£~ 'flt;-} O~): AE. AG, AL, AM, AO. AT. 

AU, AZ, BA, BB. BG, BH, BN, BR, BW, BY, BZ, CA, CH, 

CL, CN, CO, CR, CU, CZ, DE. DJ, DK, DM, DO, DZ, EC, 

EE, EG, ES, Fl, GB. GD, GE, GH, GM, GT, HN, HR. HU, 

ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, KR, KW, 

KZ, LA, LC, LK, LR. LS, LU, LY, MA, MD, ME, MG, MK, 

MN, MW, MX, MY, MZ, NA, NG, NI, NO. NZ, OM, PA 

PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, 

SE, SG, SK, SL. SM, ST, SV, SY, TH, TJ, TM, TN, TR, 

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 

(54) Title: METHOD FOR TRANSMITTING OR RECEIVING DOWNLINK CONTROL INFORMATION IN WIRELESS COM-
MUNiCATION SYSTEM AND DEVICE THEREFOR 

_ (54) ~ ~ .£1 '8 ~: T {:=! ~ .tJ Al!:::. '21011 Ai or~~ 3. A-U 01 ~ ~ ~ ~ t:J ~ -c *t.Jor c igJ- ~ ~ oi ~ -9-1 E.t g :i:I 

-;;;;;;;;;;;;;;; -
;;;;;;;;;;;;;;; 

-

;;;;;;;;;;;;;;; 

-
-;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;; -

liE I I BS I --...,,_.-

) ~ 'c?7f; ~~ ~~ 
/1315i 

1 5 . . T ransrnit synchronization signal thrcvgh synchronization signa: block 

1 0 . . . Report beam ;peas L.ten1ent 

1 5 . . Determine beam association informat;on 

1 0 . . Rece;ve beam association informatiG!1 

1 5 . T •ansmit do~.-..nlink control informatic0 

1 0 . . Attempt C'iind detectfon for Oownl!nk control ir.fonnafion 

(57) Abstract: According to one embodiment of the present invention, at least two transmission-reception beam pairs for control 

information between a terminal and a base station are set and the terminal performs a blind detection for the control information by 

using the at least two transmission-reception beam pairs, thereby enabling the control information to be more strongly and efficiently 

transmitted and received. 



WO 2018/016907 Al 1111111111111111 IIIIII IIIII 11111111111111111111111111111111111 IIIII lllll 11111111111111111111111 

(84) XI~~ (~5=.9.I 1EAl71- 'U~ ~. 7t5E_f- 2.-e "$"IT.Sci <2:J 
Lil -l'.! 21 .Qj 2.£ ~ -9-1'5"!-0~): ARIPO (BW, GH, GM, KE, 

LR, LS, MW, MZ, NA, RW, SD. SL, ST, SZ. TZ, UG, ZM, 
ZW), fi'-2tAI Ot (AM, AZ, BY, KG, KZ, RU, TJ, TM}, if 
~ (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fl, 
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK. 
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAP! 
{BF, BJ, CF, CG, CL CM, GA, GN, GQ. GW, KM, ML, 
MR, NE. SN, TD, TG). 

~7H: 

~x11~A~2.:i:u..-, 2~ ~ml (~QJ' :x:1!21~{3)) 

(57) 2'2l'A-l :~ ~ ~.Qj ~ ~A104I0{I [[!-~'cl 8'§rI!t xp;:1~ l!-OJI :x:11O-1 ~£~ -9-lE.I- %t:l- 4-t:J ~ ~ 01 ~O-l.5=. 2 7H 
01~ ~~.£1.:iI., 8~01 ~o-J.5=. 2 7H OIM 9.I §-t.1- 4-H ~ Ag~ Ol§ol-o~ x-l!o-J ~-5:!. OJI CllEJ- ~2t(2_!1= ?3~ ~ 4- ~fil 
S:C.£.>A-l .!:2.ct b'?::lot.::il .ft.~~ 0 .£ ;.:11O-J ~!:2.-@ 'i&"?-t:l ~* ?)cL 



WO 2018/016907 PCT/KR2017/007869 
1 

[1] ~ ~ ~ := ¥ ~ ~ H Al A 'E!J O-ll -E)- E! ~ o £A-! , £ Ct ~Xii~ o £ SHI=? H ~ ~ 

~oH ol-~~ =1 7'1101 ~£~ sH -=E:::= =?Hc!-71 ~IE!- ~it!~ 01~ ~IE!- ~xlO-l! 

1::1H {3 71~ 

[2] c--j:; et:= ~ H 7171 ~ 01 c--j:; e- ~ H -§~ ~ R .,2-ol-7-ll ~ O-l! [[I- cl- ~l-2 

~Qj£l :::= j;;I-A-l!CH ~H AIA 'E!JO-llA--! :::= 7le-QJ ¥~ ~41- 7l~(radio access 

technology, RAT) Oil 1::::!loH ~~-t! 21::w~ !:::J£_C:: ~ c (Enhanced Mobile Broadband, 

eMBB) ~HO-ll CH El- ~ R ~ 0I CH¥ £1 .=il £)Ct. =EE!-, Ct=?-2.I 7171 ~ Al-~~~ 

<cl ~ol-O~ £:! 7'-ll 01 Cl A-! Lt Cl-~E!- A-! !::::!I A ~ 7'-ll 501- :::= cHn-2 MTC (massive 

Machine Type Communications, mMTC) Q.:j Al j;;j- A-JI cH ~ HO-llA--! .=il 2.~ ~ ~ R 0I =;;:. 
% cl- W 0I Cl-. ~ el- OI- LI 2.I- H ~ ~(reliability) ~ X.I <c!(latency) O-l! 12.l~E!-

A-! I::!! A /UE ~ jJ_ 2.~ ot 0~ URLLC(Ultra-Re!iable 

xi- A-JI cH ~ H Al A 'E!l ~ ~I "BH ~ -2.l .£1 .=il 5?1 q _ 
and Low Latency Communication) 71-

[3] OI 21- ~ OI eMBB, mMTC ~ URLCC ~ ~ jJ_ 2.~ El- AH£~ ¥ ~ ~ 4i' 71 ~ (New 

RAT) o I xi- A-JI cH ¥ ~ ~ H ~ ~I ol- o~ ~ 2-1 .£1 .=il S?) ct. 

!::II- □=I 01 Al- I-JI '6'1- A--! □=I 
2 C> - O Al L..: i:::! <::> 

71 ~ ~ TI!- 7'11 

[4] ~ ~ ~ 01 ol~.=il7'1- ol- :::= 71 ~ ~ TI!-x➔! :::=, :x:-1101 ~ £ 0-11 ~ ~ '2:l 01 ~-§ £1 :::= 

~ ~ 0-11 A-! £ cl- ~ ?::!ol- .=il .ft.~~ 0 £ 7'-ll 01 ~ £ ~ s H =E. :::= * Hcl-71 -9-l El-

~ it!~ :,;:-JI E ol- :::= Ell £)cl-. 

[5] ~ ~ ~ Qj 71 ~ ~ :ill-J;:-ll :::= ~~-t! 71 ~ ~ :ill-J;:-ll O-ll ;;:-JI El- £1 XI E1I O ~' Ct::: 71 ~ ~ 

TI!-}~-ll~OI ~ lg[ ~2.I ~ Al O~l£¥E1 ff.z;,.~ * 5?}CI-. 

Jlt 7'11 <5H ~ * 8 

[6] ~ ~ -t! 71 ~ ~ i!J-7'-ll ~ 0 I ~ 71 ~, El- ~ lg[ ~ 2.1 ~ ~ 12'.:! O-ll III- ::: ¥ ~ ~ H 

AIA'E!Jo-llA-! 8~01 ol-~~=1 :x:1101 ~£~ =?Ho!-:::= ~iti:=,7lx.1~ 0 £ ¥Ei, 

~71 8~2.I =?-t.J 'gdj!J- ~71 71,i:l~QJ SH ~l.!--2.I '2d <217~! (beam association) 

~ £ ~ * -tJ ol- :::= 8 7~!; ~ ~ 71 ~ '2:! 1~1 ~ £ 011 71 ~ ol- o~ ~ 71 ol- ~ ~ =1 ;;:-JI 01 

~£~ L!- 2 :::= ~ 2.1 cl-~~ .3.. :x:-1101 xH1@2.l ~ 2.1-<2.Ji:::: ~~ ~ Al.:c.ol-:::= 87=11~ 

~~ol-.=il, ~71 ~ <217~1 ~£:::=, ~71 8~2.1 =?-t.J ~i!J- ~71 7IXl~-2.I ~H ~01 

<217=11-t! ~ 2(pair) ~ ~01.:c. 27H OI~ :,;;jAlol-.=il, ~71 8~:= ~71 '2d <217~1 

~£0-11 2-loH x.lAl-t! ~01.:c. 27H 01~-2-1 ~ 2~0-11 rrl-2.H-!, ~71 ~ 21 ol-~~.3.. 

:x:-1101 j:H1@2.I ~ 2.1-<2.Jc:: ~~O-ll Al--§~ =?H ~ ~ ~~~ * £}Ct. 



WO 2018/016907 PCT/KR2017/007869 
2 

[7] ~~-§ 71 ~ ;s.:J i!I-A-ll ~ 01 ~ 71 -9-1 E!- E ~ ~ 0 1 Ct::: ~ ~ 1210-11 [[f-::: ¥ {j ~ H 

Al .,,.__ 'EM o➔l)d ot 8 ~ .3. x-11 o-t ~ 2 ~ * H ol- := 8 fil ~, * H 71; ~ ~ 71 * H 71 ~ 

X-ll o-t gt O £.J.~ 71 xi ~ O £ ¥ E-L ~ 71 8fil 0 1 * H ig,lJll- ~ 71 71 xi~ 2..1 B H 

ig,l l_l- 9..1 ig,l <cl 7:11 (beam association) ~ £ ~ =9=' H ol-.=il, ~ 71 ig,l <cl 7:11 ~ Y 0-11 

7l~al-09 ~71 ol-N~.3. ::x::-llo-l ~£~ Ll- 2 := ~ 21 ot8~.3. x-1101 j:H'§!2.I 

~ 21-<2.1 c ~~ ~ Al .:c.ol-:= :rr £.kllA-1 ~ ¥ gt ot .=il, ~ 71 ig,l ~ 7~1 ~ Y :=, ~ 71 

E_l-fil9..I =9=' H ig,l i!I- ~ 71 71 xi~ 2..1 B H ig,l 01 <cl 741-§ ig,l ~ (pair) ~ ;s.:J o-t .:c. 2 7H 01~ 
AIAlol-.=il, ~71 li£A-ilA-I := ~71 ig,l ~7~1 ~20-112..1<511 xlAI-§ ~o-t.:c.27H 01~2.1 

ig,l ~~o-11 [[1-21-A-I, ~71 ~ 21 ol-N~.3. ::X::-ljo-j j:H'§!9..I ~ 21-<2._!c ~~o-11 At§~ 

[8] ~~-§ 7l~;s.:J i!l-:A-ll~ ol~71 -9-!E!- e ~~ 0 15f. ct:::~ ~1210-11 [[I-;:: ¥{:j ~H 

AIA'E!Jo-l!A-1 7IXl~ol ot8~.3. x-1101 ~£~ BHol-:= ~igj~, 8fil9-I =9='H 'gdi!I­

~ 71 71 Al~ 9..I B H ig,l l_l- 9..I ig,l <cl 741 (beam association) ~ Y ~ ~ 71 8filo-JI 

BHol-:= 87:!I; ~ ~71 ig,l <2:!7~1 ~yO-JI 7l~ot09 ~71 ol-8~.3. ::x::-110-t ~£~ 
Ll- 2 := ~ 21 ol-~~.3. i\-llo-l xH'§!~ BHol-:= 87:11~ ¥.got.=il, ~71 ig,l ~7~1 

~ £ :=, ~ 71 8fil 9..1 =9=' H ig,l i!t ~ 71 71 Al~ 9..I § H ig,l OI ~ 741-§ ig,l ;g (pair) ~ 

;s.:J o-j .:c. 2 7H 01 ~ xi Al ot .=il, ~ 71 ~ 21 ol-8 ~ .3. ::x::-11 o-j xH '§! 2-1 ~ 2t<2..! c ~ ~ o-JI 

Al-§~ =9='H ig,l~ ~71 ig,l ~741 ~20-11 °loH xi Al-§ ~o-l.:c. 27H ol~.9-I ig,l ;g~o-JI 

[[1-21-A-I ~ ~ ~ -==? 5?}ct. 
[9] ~~-§ 71 ~ ;s.:J i!tX-ll ~ 01 ~ 71 -9-1 E!- e ~ ~ 2-I 5f. ct::: ~ ~ 1210-ll [[I-::: ¥ {j ~ H 

Al A l@o-!IA-1 ot 8~.3. x-11 o-t ~£ ~ § Hot:= 71 xi~~. B H 71; ~ ~ 71 B H 71 ~ 

X-llo-tgj- O £.J.~ 8fil 0 1 =9='H 'gdJlt ~71 7IXl~.9-I BH ig,ll_l-Q.j ig,l ~J:!I (beam 

association) ~ Y ~ ~ 71 8~0-ll § H o1-.=il, ~ 71 tg,:l <cl 741 ~ Y O-ll 71 ~ ol-09 ~ 71 

ol- 8~.3. J::-11 o-j ~Y ~ Ll- 2 := ~ 21 ol- 8~.3. x-11 o-j xH ~ ~ § Ho!-:= :rr £A1IA-I ~ 
¥."gJot.Jl, ~71 ig,J ~741 ~2:=,~718fil9..I -9'H ig,JJlt ~7l 7IXl~.9-I BH ig,Jol 

<2:!J:!1-§ ig,J ~(pair)~ ~o-l.:c. 27H OI~ X!Alot.Jl, ~71 ~ 21 ol-8~.3. ::x::-1101 xH'§!Q.I 

~ 21-<2._!c ~~0-11 Ar§~ -==? H tg,:l ~ ~ 71 tg,:l ~ J:!I ~£ 0-11 9-I <511 XI Al-§ ;s.:J o-t.:c. 2 7H 

Ol~9-I ig,l ~~0-11 [[1-21-A-l ~ ~ ~ -==? 5?}ct. 

r101 ~ 71 ig,l ~ J:!I ~ 2 :=, zt ig,l ~ 0-11 4rol- := § H ig,l ~ * ~ ig,J g o-t L ol-LI-.9-I ig,J 

<2..! !al A 8 ~ gj-ol-7-I LI-, 5f. := § H ig,l <2..! !al A .21- * H ig,J <2..! !al.,,.__ ~ .2 ~ ¥ gt~ * 
}?}Ct. 

[11J ~ 71 ;s.:J o-t.:c. 2 7H 01~ 9-I ig,l ~~ ~ -§~A-I 1::::1 :rr 2-ll ~ LH O-!IA-1 A-I£ cl-::: ~ ~ ~ 

~ 0-11 zt zt ~ ~ ~ * 5?} Cl-. 
[121 ~ 71 8~~ ;s.:J o-J.:c. ol-Ll-2-1 * H ig,J ~ ol§ol-09 cl-=9='2-I B H ig,J ~ ~ ~ ~ E!-

~i!t~ ~7l 7lx1~0-11 Y.Jlot.Jl, ~71 ig,J ~7~! ~2:= ~718~2-I ~~ ~i!l-

2.J1.o-11 71 ~ol-09 ~ ~-§ ~ ~ * )?}cl-. 

[13J ~ 71 8~~ ~ 71 71 XI~ 0 £¥Ei ~ 71 ~ O-j.:c_ 2 7H 01~ 0 1 ig,l ~~ 01 :z.t zt 
~72£1:= x-1101 Xl-r:l .kllE(CORESET) ~ ~ ~71 8~01 ~71 ~o-l.:c.27H 01~2.1 



WO 2018/016907 PCT/KR2017/007869 
3 

~~ ~ "?tJ~ * £}ct. 
[14] & 71 B-~ := & 71 Ail o-j At~ A-JI E ~ OJI CH of- o~ zt zt Ct := QCL(quasi co-location) 

[15] & 71 B-~:= & 71 Ail o-j At~ .kll E ~ ztztol A-j £ cf-:= CSI-RS(channel state 

information-reference signal) ~ Et QCL £1 £.;!ct .il 7t ~ ~ -==? Ver. 
[16] & 71 B-~:= & 71 X11 o-j Xt ~ A-JI E ~ % 8- ~-~~ X11 o-j ~~ ~ ¥1 t.1- x-111 A-ll o-j 

At ~ A-JI E :::= CSI-RS(channel state information-reference signal) £1- QCL £1 'x.i!Ct .il 

71- ~ ot.il, ~~ X-ll o-j ~~ ~ ¥1 t.1- A-ll2 A-ll o-j At~ Ail E :::= § 71 tJ .£ ~~:ill- ocL 

£1 <.(;!ct jl 71- ~ ~ * S?}CL 

[171 &71 B-~::: &71 ;s:Jo-J£ 27HQI igJ ~~OJI cHol-o~ A--1£ cf-:= -==?t:J igJ~ ~ ztzt 

~~ol-o~ &71 ~ 21 ol-~<eJ 3- x-110-1 xHtgQ! ~ 2t<2Jc ~~~Al£~* £)cl-. 
!::!I- □=I 01 0 -;il 
2 =- ................ r 

[18] ~ '§t ~ QI ~ ~ Al 0110-11 [[t 2 ~ 8~:ilt 71 xi~ ll 0-11 X-ll o-j ~ ~ ~ ¥1 EI- ~ tJ-"?t:J 

igJ ~ 01 ;s:jO-j£ 27H 01& ~~£1.=il, 8~01 ;s:jO-j£ 27H Ol&QI ~tJ--==?tJ igJ ~ ~ 

01 §ol-o~ X-ll o-j ~ ~ 0-11 cH t.1- ~ 2l<2.1 c ~~ ~ *~gt O £M-l ~ cf- ~ ?jol-.il 

[19] ~ '§t ~ 2.1 71 ~ ;s:J .R:ilt:= &~-tl 71 ~ ;s:J .R:iltO-ll Ail t.1- x.l Al eJ- 0 D=I , ct-;:: 71 ~ ;s:J 

.R.:ilt~ 01 ~ '§f ~2.I ~ Al Oil£¥E-l if.z;s.~ * S;:}CI-. 

C □=! 01 71- Cf· '5j- ,;._; □=I 
.....I....L...:- L.! L..: L..! == = 

r201 ~ '§t ~ OJI B t.1- 015H ~ §- 71 ¥1 i>H & A-H t.1- ~~QI ~¥£ ¥. gJ- £1 :::=, ~¥ £ ~::: 

~ '§t ~ OJI cH t.1- ~ Al 0=11 ~ x-11 ~ ol-.il, & A-JI t.1- ~ ~ Et- gt 7711 e '§t ~ 2.1 71 ~ ;s:J 

Al-&~ ~~EI-cl-. 

[21] £ 1::: 3GPP L TE/L TE-A Al A ~ O-ll Oj § £1 := ~ 21 xH ~ ~ ~ OI ~ ~ OI § Er 

~t:_1-::s:j <21 tJ .£ ~ ~ ~ igj ~ 0=11 Al t.1-Ct. 

[22] £ 2 :::= 3GPP L TE/L TE-A Al A ~QI ¥ ~ :rr 2-ll ~ (radio frame) -2-I -=jl-~ ~ 

Oil Al t.1-cl-. 

[23] £ 3 := 3GPP LTE/LTE-A Al A~QI ol-~<eJ 3- ~~QI At~ .=:1. 21 c ~ Oil Al t.1-cL 

[241 £ 4 := 3GPP L TEtL TE-A Al ..,.__ ~-2-1 ol-~ <eJ 3- A-J 1::::1 ]I ell ~ -2-1 -=r-~ ~ LI- Ef- 1i:!l ct. 

[25] £ 5 :::= 3GPP LTE/LTE-A Al A~QI &~<eJ 3. A-j 1::::1 :n: ell~ QI -=r-~~ O:j!AI EI-cf-. 

[26] £ 6 := ~ '§f ~ QI ~ ~ Al 041 O-ll ITI- := XI- ;i;:-JI-¥. gt (self-contained) A-j 1::::1 :rr ell~ QI 

-=r-~~ 04IAI E.1-CI-. 

r211 £ 1 := ~ '§t ~ 0 1 ~ ~ Al 0410-11 m ::: ol- ~ <eJ =I. At x-ll-¥. gt A-J 1::::1 ]I 2-JI ~ .:ct-

&~<eJ 3. At Xil-¥."gj- A-j 1::::1 li ell~~ O=llAI t.1-ct. 

[28] £ a:= 7IAl~:ill- 8~ lJ-QI Tx-Rx igJ -=r-~o-JI cHEJ- ~211~ LI-El-'c!lct. 

[29] £ g :::= A-j 1::::1 :n: ell~ 71 t:..1- QI igJ ~~QI ~ cil ~ LI- Ej- l,:!lcl-. 

[30] £ 10 := :X::1! o-j {J ~ ~ ~ 0 1 ~ 011 ~ Lt Ef- i.:!!CI-. 
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[31] 5=. 11 :::'. 8~01 ~ ~'2J c: Cl .=a.~ A! 7t ~ "6"!l Ot ot :::= Tx Beam -9.I ~ Oil~ 

Lj- Et 'c!!q. 

[321 5=. 12 :::= cl-% igJ -El-~ 01 *~xi:::= L=ll E ~~.3.011 A--1 -9.I igJ ~ ~ -9.I ~ O:!I ~ q Et 'c!!cl-. 

[331 5=. 13::: 8~:i!I- 717-:I ~ l1- -9.l i\11 o-j ~ ~ ~==?-t.l ~ igj 2-I ~ O:!I ~ Lt El- 'c!!ct. 

[34] 5=. 14 :::= e ~ ~-9.I ~ ~ Al O:!I 011 [[!- ~ 8~:i!I- 71 Al~~ 5=. Al EJ-cl-. 

~ ~ 0 1 ~ Al ~ ~ E_r ~ EH 

[35] OI ot -9.l 71 ~ :::'. CDMA(code division multiple access), FDMA(frequency division 

multiple access), TDMA(time division multiple access), OFDMA(orthogonal 

frequency division multiple access), SC-FDMA(single carrier frequency division 

multiple access) :=.; i!~ ~ :::'. C!-~E!- ¥ {:::! ~ ~ Al A 'E!l 0-1! A!-§~ ==? ~}Cl-. CDMA :::= 
UTRA(Universal TeITestrial Radio Access)4 CDMA2000J!} ~ .::_ -y~ 71 ~(radio 

technology) i2. ~~~ ==? Vcl-. TOMA ::::. GSM(Global System for Mobile 

communications)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data Rates 

for GSM Evolution) .2} ~ :::'. ¥ {::::! 71 ~ £ ~~~ ==? ~}ct. OFDMA :::= IEEE 802.11 

(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) ::_; i!I- ~ :::'. 

¥ {:::! 71 ~ £ ~~~ ==? ~}Cl-. UTRA :::= UMTS(Universal Mobile 

Telecommunications System) -9.I ~¥01 Cr. 3GPP(3rd Generation Partnership Project) 

L TE(long term evolution) ::::. E-UTRA ~ Al--§ or:::= E-UMTS(Evolved UMTS) -9.I 

~¥i2.A-I ol-~~ .3.0-IIA--1 OFDMA ~ xH-§ol-.=il ~~~ .3.011.A-I SC-FDMA ~ 

j;:H-§ E_l-cj-. L TE-A(Advanced) :::= 3GPP L TE -9.l ~21--t! !::i1 ~ OI Cj-. 

[361 ~~~ ~~cl-7-ll ol-71 ¥13H,3GPP 71~ 0 1 01§- ~~ AIA'E!l~ ¥l~i2. 

71 ~cP~I et ~ 'M ~ -9.I 71 ~ ~ Al-~01 010-11 ;;:11 E!- xi:::= ~::: 01- LI cl-. =EE!-, Olot 0 ! 
~ ~ 01IA-I Al-§£.! ::::. ~ ~(~AE'.)-§ o-j ~::: e ~ ~2-1 0!"6"!l ~ § 71 ¥! -eiff;._-j J;:-11 E-t! 

~ 01 D=l, 01 c-l EI ~ ~ -§ o-j -9.I A!--§::: E 'M ~ 2-I 71 ~ ~ Al-~~ '?:! o-j q Al e.J-::::. 
~¥10-IIA-I cj- ~ ~EHi2. ~~~ * vc1-. 

[37] New RAT ~ ~ -9.I ol- 71 011 ~ A-j ' 3GPP L TE/L TE-A Al A 'E!l 0-11 CH cH A-j l_l-~ol 

[38] 

~lI~~CI-. ~~cl-::::. 3GPP LTE/LTE-A 0-11 CHE!-~~::: New RAT 2-I Ol"BH~ '§71 

¥1"BH ~~ ~ * ~) 0 0:l, New RAT 2-I ~7~12~ ~~xi Al e.J-:::= ~~-9.I LTE/LTE-A 

§-~:i!} ~ ~ ~ :::'. New RAT 0-115=. ~-§ ~ =? 5=. £)Cr. New RAT :::'. ~ -9.I~ 5G Ol§­

~-t.] 0 £ Al~~ * 5=_ S?)CL 

• 3GPP L TE/L TE-A A! :!:::. ~ 

[39] 5=. 1 :::'. 3GPP L TE/L TE-A Al A 'E!l 0-11 Oj-§ £.l ::::. ~ 21 xH lg~ ~ OI ~ ~ O!-§ EI 

~~~ '2J -tJ .£. ~ ~ ig igj ~ ~~ct 71 ¥J E.t 5=. ~ Oj Ct. 

[40] ~ ~ 01 7}1 ~ ~ EH 011 A-j Ct Al ~~O! 7~ Al 7-I q' AH£ 01 ~ 0-11 ~~EI 8~::: 8 7~1 

s10I01IA-l 7IXl~:i!I- §-71~ wz:s.:::= ::.;Q.J ~71 ~ Ef-6lj(lnitial eel! search)~~~ 

==? ~ E_l-cj-_ O! ~ ¥1 "6"!l 8~:::'. 71 Xi~ 0 i2.¥E--l ~§-71 xH 'g(Primary 

Synchronization Channel, P-SCH) ~ ¥§- 71 xH 'g(Secondary Synchronization 
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Channel, S-SCH) ~ -==? ·Hol-O=! 71 Al~ :U.1- §- 71 ~ ~~.=i:!., ~ ID(ldentity) ~ 2-I 

~£ ~ ~ ~ e:_l-cl-. =1.. ~, 'c_l-lgl-;:'. 71 Al~ o £¥E1 ~ 21 ~'&~ ~(Physical Broadcast 

Channel) ~ -==? ~cl-0~ ~ LH ~'& ~£ ~ ~ ~ ~ -==? ~)cl-. E!1:J, 8W::'. ~ 71 ~ 

'El- 6ll 8 7~1 011 A-j cl- g,F ~ .3.. ~ ~ ~ .£. (Downlink Reference Signal, D L RS) ~ 

* ~ol-o~ ol- N~.=1.. 7'!l lg ~ Etl ~ ~ '2..! %t * ~JcL 

[41] ~71 ~ @-6\j~ □ I-~ gigJ-~ 87~1 s1020-!IA-l ~ 21 ol-N~.=1..X-11 01xHlg(Physical 

Downlink Control Channel, PDCCH) ~ ~ 21 cl- N ~ .3.. 7'-ll O-j ~H lg ~ £ 0-11 ITt ;:: 

~ 2lol-N~ .3..~ff 7'!J lg(Physical Downlink Control Channel, POSCH) ~ -==? t:lol-O=! 

a c-1 ::y. x-!I ~ '2..! A I A ~ ~ £ ~ ~ =; %t * v cL 

[421 01~. 8W::'. 7p::1~0-11 ~~~ ~Ecl-71 ~loH 01~ 87:11 s103 LHxl 87~1 s106:U.I-

~ :::'. 'fJ 2-I ~ ~ :u.1- ~ (Random Access Procedure) ~ -==? ~ %t -==? Z) Cl-. 0 I ~ ~ oH 

gw ~ ~ 21 'fJ 9-1 ~ 4i xH lg(Physical Random Access Channel, PRACH) ~ ~ oH 

:rr 21 ~~(preamble) ~ ~ '&ol-.=il (S103), ~ 21 ol- N ~.3..X-ll o-j 7'!l lg ~ OI O-!I cH ~ cl-!= 

~ 2lol-N~ .=1..~ff ~lg~ ~oH :rr 21~~0-11 cHe.f" ~ 'Et □-llAIJ::I ~ *~~ * 
Z1 cl-{s104). ~ ~ 71 ~ 'fJ 2-1 ~ ~ 2-1 ~ -9- ~71-~ '2..! ~ 21 'fJ 9-1 ~ ~ xH i.g 2-l 
~'&(S105) ~ ~ 2lol-Y~.=1..X·I! o-j~lg ~ 01011 cH~ol- :::= ~ 2lcl-N~ .=1..~ff ~Hlg 

-==? t:l (S106) :u.1- ~ ::'. ~ ~oH ~~xi- {Contention Resolution Procedure} ~ -==? ~ %t -==? 

vc.1-. 

[43] ~~e.i" 1:::11-21- ~::: ~xi-~ -==?~e.i" 81gl-::'. 01~ ~~~'2..! ~/ol-N~ .=1.. ~.£. ~'& 

~xl-£A-l ~ 2lcl-N~.=1..7'-II o-JxHlg/~ 2101-~~.=1.. ~ffxH lg -==?~(S107) ~ 

~ 21 ~N~ .3.. ~ffxH lg(Physical Uplink Shared Channel, 

PUSCH)/ ~ 21 ~N~ .3.. 7'-11 O-j i-H lg(Physical Uplink Control Channel, PUCCH) 

~ § (S 108) ~ * ~ %! * 5?1 Cl-. g w O I 71 A I ~ 0 £ ~'&cl-!= Ail o-j ~ £ ~ 

~~al- o~ ~N~ .3.. X-ll O-j ~ £(Uplink Control Information, UCI) 2.t .=i:!. Al~ e.i" Cl-. 

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

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

Indicator), PMl(Precoding Matrix Indicator), Rl(Rank Indication) ~ ~ ~ ~ e.f"CI-. ~ 

~ Ail A-j 0-11 A-! , HARQ ACK/NACK :::'. l_l-'c_l-ol HARQ-ACK 

ACK/NACK(A/N) 0 £ X. I ~~Cl-. HARQ-ACK :::'. ~ X. I Ej l:::::f ACK ( l_l- 8 ol, ACK), 

L:ll 71 El l:::::f ACK(NACK), DTX ~ NACK/DTX ~ ~ o-j 5=. ol-LI- ~ ~ ~ e.i"CI-. UCI != 

~~~ 0 £ PUCCH ~ ~oH ~'&£1 :;qe._1-, 7'-!lo-l ~£21- E cH~ !:=!IOIE-171- §AI011 

~'& £l o-j Of ~ ~¥ PUSCH ~ ~ oH ~'&~ * ~)cl-. 1-e.l", L1I E ~~.=1..9-1 

R ~! x.1 Al o-u 2-1 oH PUSCH ~ ~ oH uc1 ~ t:11 ~ 71 ~ 0 £ ~-§%t * z1c1-. 

[441 5=. 2 := ¥ ~ ]I c1I 'fJ 2-1 ::y. ~ ~ 041 Al e_t- c.1-. ~ ~ 2.t oFoM ¥ ~ nH ~ ~ tJ 
Al A '§l OilA-l, ~~~ .3../ol-N~ .3.. !:=ii OI E-j lI!j ~ ~§::'. Jd 1::::1 :rr ell 'fJ(subframe) 

8~£ 01~0-1x1o=L e.i" A--!1::::1:rz: cll'fJ:::'. cl--==?9-1 OFDM ~~~ ¥~cl-!= ~~ AID 

::Y.ZJ- 0 £ ~2-!~cJ-. 3GPP LTE lE~Oil A-!:::= FDD(Frequency Division Duplex) 01! 

~ §- 7t::; e.i" Et 'fJ 1 ¥ ~ :rr cll 'fJ(radio frame) ::Y. ~21- TDD(Time Division 
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Duplex) OJI ~ § 71-~E!- Et~ 2 9.I ¥ {d :rz: ell~ -=?-~~ XI T:! E)-c!-. 

[45] £ 2(a):::: El-~ 1 ¥ {:! ]I cil ~2-1 -=?-~~ ~j.,q E!-cl-. o}~~ =1.. ¥ {:! JI c11 ~{radio 

frame) ~ 10 7H 9.I A-l 1::::1 :rz: ell ~ {subframe) 0 £ =?- ~ £1 .=il, A-l 1::::1 JI cil ~ ~ .,q V 

~ <2.:1 (time domain) 011 A-J 2 7H QI ~*(slot) 0 £ =?-~~cl-. al-LI-QI A-J 1::::1 IL c1I ~ OI 

~ B £1 :::: !::II :g 21 :::: Al V ~ TTl{transmission time interval) cl- El-Ct. O~I ~ ~ O-j 

o}Ll-9.I A-JI:::! ]I i::11 ~ 2-1 ~ 01:::: lms 01 jl' o!-L!-9.I ~~QI ~ 01:::: 0.5ms <g,J * £,!Cl-. 

o!-LI-QI ~~~ All! ~<2.:j01IA-J ~4:QI OFDM ~¥~ ±No!-.=il, ?Ill-=? ~<2.:j01IA-J 

C!-4:QI XI- T:! ~ ~ (Resource Block, RB) ~ ± N E!-C!-. 3GPP L TE Al A ~ Oil A-l :::: 

ot~~ 3..0JIAi OFDMA ~ At§ol- CJ£' OFDM ~ ¥ 01 otLt.9-1 ~ ¥ =?-V~ 

Lt Et \:!!Cl-. OFDM ~ ~ ~ =£. IT SC-FDMA ~ ¥ =£.:::: ~ ¥ -,1- l]- 0 £ ~ ot 0~ ~ 

=? £ £,!cl-. RB:::: ol-LI-QI ~ *OJIA-l ~4:QI ~ ~ ~ C2.1 ¥ t:.f-B:rrl- (subcarrier) ~ 

[46] ~*011 ±N.£1 :::: OFDM ~~QI =?:::: CP(Cyclic Prefix} =?-~(configuration) OJI 

[[t cl- lgc'.!-~ -=? £,!cl-. CP:::: ~ ~ CP(extended CP) 21- ~ ~ CP(normal CP) 71- £,!cl-. 

O~I ~ ~ O-j, OFDM ~ ~ 01 ~ ~ CPOil 9.I oH =?- ~ ~ ~ ¥, ol-Ll-9.I ~*Oil ± N £1:::: 

OFDM ~¥QI =? :::: 7 7H <g,J -=? £,!cl-. OFDM ~ ¥ OI ~ ~ CPOil QI oH -,1- ~ t! ~ ¥, 

El- OFDM ~ ~ 9.I ~ OI 71- ~ O-j L!- CJ £ , El- ~~011 ± N £I '.:::: OFDM ~ ¥ Qj -=? :::: 

~ ~ CPC2.1 ~ ¥~cl- ~cl-.~~ CP9.I ~ ¥ 0-11, ~I~ ~ o-j, al-LI-QI ~*OJI ± N £1:::: 

OFDM ~ ¥ 2-1 -=?:::: 6 7H <g,J -=? )?)cl-. 8-WOI llllt ~ ~££ OI §al-:::: g 2-1 ~ ¥ 21-

~ 01 xH 1;g ~ EH 71- ~~~ El- ~ ¥, ~ ¥ v n ~ ~ c-1 ~ ~ 0171 .s;tl oH ~ ~ CP71-

AI-§~ -=? £.!Ct. 

[47] ~ ~ CP7!- Al-§£1 :::: ~ ¥ o}Ll-9.I ~*~ 7 7H 9.I OFDM ~ ~ ~ ±Nol- 0 £, 

ol-LI-QI ;..-J1::::1:rz:ell ~~ 147HQI OFDM ~¥~ ±NEJ-c!-. OIWJ, zt A-Jl::::IILell ~QI 

x-j g ~ cH 3 7H 9.I OFDM ~ ¥ ~ PDCCH(physical downlink control channel) OJI 

~@£! .=il, Lt o-j XI OFDM ~ ¥ ~ PDSCH(physical downlink shared channel) 011 

[48] £ 2(b} :::: Et ~ 2 ¥ {d JI i::11 ~ 2-1 T~~ Oil Al El-Cl-. Et ~ 2 ¥ {d JI i::11 ~ ~ 2 7H 2-1 

ol ]I :rr ell ~ (half frame) 0 £ =?- ~ £1 ~, zt o} :rr JI i::11 ~ ~ 5 7H 9.I A-l 1::::1 :rr ell ~ ..il!-

DwPTS(Downlink Pilot Time Slot), £ .£. -,1-l]- (Guard Period, GP), UpPTS(Uplink 

Pilot Time Slot)£ =?- ~ £1 ~, OI 8 17H 9.I A-JI:::! IL i::11 ~ ~ 2 7H 9.I ~ ~ 0 £ -=?- ~ t!CI-. 

DwPTS :::: 8- W 011 A-j QI ~ 71 ~ 'Et~, § 71 £-t =f. '.:::: *H 1;g ~ ~ 011 Ar§~ Ct. 

UpPTS :::: 71 XI~ Oil A-j Qj *H tg ~~..ill- E_l-lgJ-Qj ~ ~~3.. ~ '§ § 71 ~ ~~:::: !::II 

At § ~ct. ~ ~ =t-0 ~ ~ ~ ~=1..21- ol- ~~=1.. Al- 01 Oil ol- ~~=1.. ~~2-1 cl- g ~ £ 

XI ~ 0 £ C2J oH ~~~ 3._0{IA-l ~ 71:::: V ~ ~ 7'-ll 7i ol- 71 ¥-1 El- T n 01 n. 
[49] ¥ {d :rr ell ~ 9.I T ~:::: ~I Al 0-11 ~ ~ o!-.=il, ¥ ~ JI ell ~ 011 ± N £1 :::: A-j 1::::1 :r;: c1I ~ 2-1 

ct 2l'ol-7·H ~ ~ ~ * S?lcl-. 

[50] £ 3 ~ o!-~~ =1.. ~~2.1 xi- r:J :::z. 21 c ~ o~I Al E)-c~. 
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~NE!-C!-. ol-LI-Ql ol-~%/.3. ~~::: 7(6) 7HQI OFDM {:J~~ ~~orjl Atr:l~~::: 

~D:f--==? ~a-ll'2J0-l!A--I 127HQ! ¥'2_1-§-111-~ ~N~ * s_>)cf-. ;:j-~ =1-21c: ~QI zt 

£.~(element) !:= Al-r:l £.~(Resource Element, RE)£ "I ~-t!CI-. otLI-QI RB;::= 

12x7(6) 7H QI RE~ ~ N Etc!-. ol- ~~.3. ~~0-ll ~ N xi:::= RB 0 1 7H-==? N Rs t= 

ol-~~ .3. ~ §- cH <2.:10-11 QI 2 E!-cl-. ~ ~~.3. ~~QI -Y ~ t= ol- ~~.3. ~~QI 

-y ~.21- § ~ ol- jl, OFDM {:J ~ 0 I SC-FDMA {:J ~ £ CH j;;-jl -tl Cl-. 

f52J ~ 4 != ol-~~ .3. A--11::::1 JI c-ll %:1.£1 -y~~ o~IAI Etc!-. 

[53J ~ 4 ~ "§" ~ or 12:!, A--1 1::::1 I[ cil %J QI ~ it! ;i;XIJ ~ ~ 0-11 A--1 ~ ¥ ~ 0-11 ~ :;t I E.1- ~! cH 
3(4) 7H.£1 OFDM {:J ~ := li:·ll o-j :,;:H ~ 01 ~@.£1 t= li:·ll o-j ~ C2.:l 0-11 cH ~ E_!-cl-. 'El":= 

OFDM {:J ~;:: PDSCH{Physical Downlink Shared CHannel) 71- ~@£! != C::!i OI Ei 
~ <2:j 0-11 oH@ E_l-cl-. POSCH !:= ~ §- ~ ~ {Transport Block, TB) ~ ;:: -=:I. 0-11 CH~ ol-t:= 

.:rr.c:¥➔ i::::(codeword, CW)~ Ll- 2 !:=C-ll Al--§-tlcl-. ~§-~~:= ~§- xH~~ ~oH 

MAC(Medium Access Control) 7~1 ~ 0 £¥E1 PHY(Physical) 7~1 ~ 0 £ ~~-tl 

C::!! 01 Ei ~ ~ ~ QI □ I E_!-c!- . .:ii c: ¥➔ c: != ~§-~~QI ¥ .£.21--tl 1::H ~ 0-11 oH g Etc!-. 

~ §- ~ ~ ill- .:ii c: -9-~ c: Qj cH ~ .gj- ~I ;::= A 21-~ 0-11 IT!- 21- ~ 21- ~ -'? s_>) Ct. ~ 

~ Ail A--j 0-!I A-I POSCH, ~ §- ~ ~, .:ii c: ff➔ c: ;::= A--1 £ ~ § -tl Cl-, L TE(-A) o-Jl)._-j 

At§ £1 ;::= ol-~ ~ .3. A-ll O-j J;:H ~ .9.I 0~i ;::= PCFICH(Physical Control Format Indicator 

Channel), PDCCH(Physical Downlink Control Channel), PHICH(Physical hybrid 

ARO indicator Channel) g ~ ~ N E.1-cJ-. PCFICH != A--1 !::::l Ir ell ~ QI ~ it! mJ OFDM 

{:J ~o-l!A--1 ~§-.£1 jl A-I !::::l :rr c-11 ~ LH 0-!I A-I !i:-ll o-t j;:H ~ QI ~§-0-li Al-% xi:= OFDM 

{:J ~ Qj 7H-==?0-ll .g!- E.1- ~ Y ~ LI-~ Cl-. PHICH !:= ~ ~~.3. ~§-0-li CH E.1- ~go£ 

HARQ-ACK(Hybrid Automatic Repeat reOuest Acknowledgment} ~.Y ~ LI-:':: Cl- . 

HARO-ACK ~'El":= ¥. XI El !::::l ACK ( D 8 ol, ACK), L:117-l El !::::l ACK(Negative ACK, 

NACK), DTX(Discontinuous Transmission) 5£ != NACK/DTX ~ ~ N E_l-cj-. 0~ 71 A-!, 

HARQ-ACK ;:: HARO ACK/NACK, ACK/NACK J!I- ~ § -tl Ct. 

f54J PDCCH ~ ~ oH ~§-£I t= Ail 01 ~ ~ ~ DCl(Downlink Control Information} 21- jl 

J::i ~ E.1-C!-. DCI != 8- ~ 5£ != 8- ~ -=i:; ~ ~ IT At~ ~@ ~y ~ cJ- ~ A-!! O-j 

~~~ ¥.NEtcl-. 0~1~ ~ o-J,oc1 := ~~/ol-~~.3. A::1-ll~~ ~~. ~~~.3. 

~ §- (Tx) III- -9-~ ;:-jj o-j ~ ~ g ~ ~ N E_l-cj-. 

[55] ~ 5 ::: ~ ~ ~ .3. A-I !::::! :rr 2~1 ~ QI -y ~ ~ Oil Al E.1- Cl-. 

[56J ~ s~ N~ol-12:!, ~~~.3. A-j!::::l:rrc-JI ~::: ~-'?(~!. 27H).9..l ~~~ ¥.NE.I-Cl-. 

~~;:: CP(Cyclic Prefix) ~ OI 01! ITt 2l A--1 £ Cl-~ -'? QI SC-FDMA {:J ~ ~ ¥. ~~ 

* 5:1 cl-. ~~ ~ .3. A--1 c:::1 I[ ell %:I := ~ 111-* ~ <2.:1 o-JI A--1 cil o I Ei ~ <2.:1 J!I- :,;:-I! o-j ~ C2.:l O £. 

T~-tlcl-. C::!IOIE-1 ~<2.:1::: PUSCH~ ~Nol-jl ~~ gQI c-11o!E1 ~.Y~ 

~ §- ol- t= C::11 At § -t! Cl-. Ail o-j ~ <2.:1 ::: PUCCH ~ ~ Nol- j}_ ~ ~ ~ .3. A·I! o-j 

~~(Uplink Control Information, UGI) ~ ~§'o!-t:=C::11 A!-§-t!Ct. PUCCH != -2?-IIt-'? 

~ 0-11 A-I C::11 O I E-1 ~ C2.:l .9.I ~ ~ ¥ ~ 0-ll ¥1 ;ti E.1- RB ~ (RB pair) ~ ~ ~ol- D=! ~ ~ ~ 
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~ 7~1£ .£. ~ Etct. 

[57] PUCCH ~ SR(Scheduling Request), HARQ-ACK ~/ !E ~ CSl(Channel State 

[58] 

[59] 

[60] 

Information) .9.I X-11 o-j ~ ~ ~ ~ § o1- ~ C-ll Al-§~ -=? S?} Ct. 

• New RAT 

New RAT ~::;£=?-Al-~%, :,;;-jxl'2:! £=?-~?=!~ 12.!-~ Al;1'171 -9-lol-O~ 

A-p::::1 :rr 2il iJ OI All§ 7-ll ~ 7:ll~ ~£71- £,!Cl-. 3GPP LTE Al A'E!J::'. lms TTI ~ 

7t XI~ :rr 2il ~ =?-~£ cl:,;;f-<2.j £l <.?1 ° D=I, l:::ll Cl 2 (video) o-j ~ 21 =1-ll OI ~ ~ ¥1 oH 

C-ll 01 Ei £ =?- Al '2:! Al lJ-::: 10ms 01 <xler. -=:I 2:-1 LI-' □ I 2.H.9.I 5G 71 ~ ~ ~ Al l_l-

x11 o-j (real-time control) ~ ~ ~ '2..! E-j 1:;;!! (tactile internet) i!t ~ ::'. AH£ i:'. 

o-j ~ 2.1 :111 01 ~ .2.1 ~ ~ 0 £ c-j ~ ~::: xi '2:! QJ Ell 01 E-l ~§ ~ £ =?- ol- -2 V O D=I. 
5G ~ $ 2.H CH 1:11 Qf 10 l::IH ~~@ C-ll 01 E-j XI '2:! 7'-11 is-~ ~1E£ ot-2 £,!Cl-. 

Self-contained Subframe 

[61] .5=. 6 ~ New RAT ~ -9-l oH A-j AH"§ 7-l! 7'118 x.l ~ Self-contained Subframe ~ 

Oil Al E.f-cl-. 

[62] TDD 71 ~ Qj Self-contained Subframe =?-~Oil [[f- 2 12'.l ol- LI-Qj A-j 1::::1 :rr ell ~ LH 0-11 

ol-~ 'eJ .3. £1- ~ ~ 'eJ .3. ~ ¥1 Et At ~ =?-ll- ( 041 ~ ~ o-j , ol-~ 'eJ =1 :,;;-JI o-j xff ~ ~ 
~~'e:J =1 7'-11 o-j xH ~) 01 e- AH EJ-cl-. 

[63] .5=. 6 o-JI A-l ~ ~ ~ ~ <2:1 ::: o'I-~ 'eJ =1 J;:·11 01 ~ <2:1 ~ LI-Et LH -2 , ~ ~ ~ ¥ ~ ::: 

~~'e:J .3. A:-11 o-J ~ <2:1 ~ Lt El- l,:!lcl-. K Al 71- <a~~ ~ <2:1::: ol-~'e:J .3. [;jl 01 Ei B§~ 

¥1-e;H Ar§~ 4-5=. v-2, ~ ~<e1=1 [;jl 01 E-1 Be~ ¥1 oH Al-§~ * .5=. z1c1-. 
[64] OI 2-l El- Self-contained Subframe -=?-~0-11 [[t 2 12'.l, EI 7H .9.I subframe Ul 0-11 A-j D L 

~ei!l- u L Be .9.I 2~1-~ 0 £ ~ ~@Ct. 011 z'.::!CH, 71 XI~~ 1 subframe LH 011 A-j D L 

Ell OI E-j ~ ~ LH -2, UL ACK/NACK .5=. igJ" ~ ==? 5?1 Ct. if Al-ol- 7-ll , U E ~ 1 subframe 

LH 0-11 A-j UL C-ll OI E-j ~ ~ LH -2, D L ACK/NACK .5=. igJ' ~ 4- S?}CI-. ~i!t~ 0 £ Ell O! E-j 

B § Oil 2-l '§f ~ Al 0-11 [;jj 01 E4 AH B e77p;:1 ~ 21 ~ Al lJ- ~ ~ o-j ~ -2, 01 £ '2..! oH 
~1$ E!IOIE-l B~.9.I Xl'2:!(latency) OI ~1~21-~ ==? £,!Cl-. 

[65] O I £I- ~ O I, At x-11 ~ gf- (Self-Contained) .9.I Qj □ I ~ , oH @ A-j 1::::1 TI ell iJ LH 0-11 A-j B §@ 

D L !:£ ~ U L 0-11 CH Er ~ g (ACK/NACK) ~ f;H @ J..-j 1::::1 :rr 2-ll iJ LH 0-11 Jd ==? ~ ol-~ ~ ~ 

7-J 1::1-1 ~ * .5=. S?1c1-. c1-121-, ia- ~t 71 x1 ~ .2.1 TI £}.-111::J ~ :o 0-11 [[I- 21-A-J ~ Bei!l-

~ go-11 1 A-j 1::::1 n ell iJ 01~.2.1 Al ll 01 ~££! ~ ~¥ 71- '§t ~~ 4-5=. £) 0 0 £, 

Olol- o-!JA-j At x-ll ~ gf-~ o L x-11 o-j ~~, DL/UL c-JI 01 Ei ~ u L Ail o-j ~ ~ ~ .2. ¥ 
A~ :j;:11 ~ 0 £ ~ gf-~ 4- <.?l ~ A-l I::::! TI 2~1 ~ 0 £ ~ .9.I o~ 71 £ EtCI-. :;', Self-contained 

Subframe Qj u L A11 o-j ~ £ 7t ~c Al f,H@ A-j I:::! TI ell ~ 011 Be@ D L Ell 01 E-j 011 

CH EI HARQ-ACK ~ ~ £ El-~ £l XI ~ Et~ Cl-. 

[66] 0 I 2-l EI self-contained subframe =r1 ~ Oil A-l 7 I Ji: l ~ i!t U E 7 t § ,tJ .2. c 011 A-j 

4-,t:J.2 C:£_ B~ J!I-~ !:£~ 4-~2 COilA-l §,tj.2.C:£ B~ i!t~~ -9-IE!- Alli 

~(time gap) OI ~ £ ol-CI-. OI ~ ¥1 ot 04 self-contained subframe =?- ~O-l!A-1 D L O-!I A-l 

U L £ ~~ £1 :::= Al ~ 011 i>H @ot ~ ~ 0-j .5=. otLI- .9.I OFDM symb 01 O! GP(guard 
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period) £ ~ ~ ~ Ct. 

[671 £ 6 Oll £ Al ~ self-contained subframe =?- ~ Oll A-j ::: D L J::11 o-j ~ <2.:1- C:ll OI E-j 

~ '2.:1-UL X1I 0-1 ~ <2:1 -2 A-j £ A-jl::::I JI ell %I 01 =r- ~ £1::: ~ ~ ~I .A.I or£~ XI el-' f 

lgJ- ~ ~ O I O·U Et ~ £1 A I l?i" ::: c!-. ~I zj cH, Ct ::: Self-contained Subframe =?- ~£.A-j 

D L A11 0-j ~ <2:1-UL Xii 0-j ~ <2.:1-C-ll 01 E-j ~ <2.:1 .Q.I -2 A-j £ A-j 1::::1 JI i:'.il %I 01 =r- ~ ~ * £ 

2}C!-. 

[681 ~IT, ~ ~ .Q.I ~ .Q.j ~ ¥I ot 0~ 1 A-j!::::l :II ell %:I 011 ~ 14 7H OFDM {:l ~~ 01 

~ gl-£1 .JI., D L X11 O-j ~ <2:1 ::i:!} UL A-ll 0-j ~ <2.:1 011 zt .zt 1 OFDM {:l ~ OI ~@~ 7=1 0 2 
=-r 2 

~I Al cl-£~ 0 L!-, o L ;;-JI o-j ~ <2.:1 ill- u L Ail 0-1 ~ <2.:1011 17H 01~.Q.I OFDM 1=l ~ 01 

~@~ * £ S?}cL 4f. No!- 7-ll, 1 A-l 1::::1 :;:,: c:1! %I o-n ~~~ B *11 OFDM ~ ~ 7H * £ 

[69] £ 7 ~ f lgJ- ~ .Q.I ~ {J Al Oil Oll IT!- ::: D L subframe i!I- UL subframe ~ £ ,q Etc!-. 

[70] £ 7 ~ N ~ o!-~, GPE D L 011 A-! u L £ B~£1 ::: Al~ 011 Si1--I xi Etc!-. oil f:1cH, o L 

A-!1::::1 JI cll%lo-!IA-! GP::: DL C:!IOIE-l ~<2.:li!I- UL ;;110-1 ~<2.:1 No1011 .!flxlcl-.JI., UL 

A-l 1::::1 :;:,: ell %I 0-11 A-! GP::: o L Ail o-j ~ <2.:1 ill- u L c-JI 01 E-j ~ <2:1 N 01 011 Si1--I xi Etc!-. 

[71] GP::: eNB/UE .Q.I Tx/Rx A ¥1 ~ Al l.!-111-, UE.Q.I UL B'&~ ¥1 Et TA (Timing 

[721 Analog _Beamforming 

[73] ~ 21 DI E-j ¥-II OI 1::::1 (Millimeter Wave, mmW) 71- N-§-£1 ::: ?3 ~ n!-~O! ~O!-XI □ £ 

~ ~ ~ ~ Oll c!--=? 7H .Q.I el- E-ll Li- ~ 2112:! E ~ 01 ~ j_l ~ -=? 2}c!-. ~I fj cH, 30 GHz 

cH <2.:1 Oil A-! RI-~~ 1 cm £ M-j, 5 X 5 cm 2-I B ~ (panel) Oil::: 0.5 A( .n:1- ~) l.!- ~ 0 £ ~ 

100 7H .Q.! el- E1! LI- ~ 2112::! E ~ 01 2-xl- ~ 0 £ l::IH ~ ~ -=? 2,!c!-. =i.. c-1 ° £ mmW 

~ 6.1 o-i1 m 2 ~. cl-* 7H 2..1 er E-ll LI- ~ 2112::! E ~01 N§"El 0 £.MI 'Ed~ 2:1 01 ~ 01 

gr{!- £1 .Jl, 'l-j t:1-j 21 xi ~ 8 7!- ~/ ~ ::: ""~* gr~OI 71 cH ~cL 

[7 4] mmW ~ 6.1 Oll A-j el- E-ll L!- ~ 21 12:! E ~ £ TXRU{Transceiver Unit) 71- ~ j_l £1 ~ 

el- 511 L!- ~ 2112::! E 7H ~ ~ 0 £ B ,a n!- ¥~ ~ .!fl~ ~~01 7!- ~ ol-.JI., C[!-2!-A-! ~.n:!--9-

J::!- ~ ~ £ & ~ ~ <2J 'Ed~ 2:1 01 7!- ~ ol-C!-. ::1.. 2-l LI- 1000~ 7H .Q.I er E-ll LI- ~ 2112:!E ~ 

2.¥,011 7H ~ ~ 0 £ TXRU ~ ~ j_l cl- ::: ~ ~ l:::ll § ~ 12'.!0-llA-l {J .R. ~ 01 c~ 0-j 7-I ::: 

~ X-ll 71- 2}C!-. 

[75] Cll er ~ 0 £, ol-L!- .Q.j TXRU 011 C!- * 7H .Q.j er 511 LI- ~ 21 12:! E ~ ~ ~ ~ ol- .JI., 

O!- '@£::1.. ¥1 {!- ~ O! 71 (analog phase shifter) £ 'Ed ~gr~ ~ ~cl-::: ~ 6.1 OI .JI. 2~ ~ 

-=? S?}c!-. =i c-1 LI-, 01 2-l E.1- 01- '@£::1.. 'Ed~ 2:1 ~ 6.1 ~ B cH <2.:1 011 cHo!-o~ Y ~ 

5:}CI-. 

[76] ~ cl- ::: cH el- 0 £A-! , cl xi ~ 'Ed~ 2:1 :ill- 01- '@£::J.. 'Ed~ 2:1 .Q.! ol- 01 1::::1 21 c: 

~ EH £ A-! , ~ Q 7H .Q.I el- 511 Li- ~ 21 12:! E ~ 0-ll cH ol- o~ ~ B (where, B<Q) 7H .Q.j 

TXRUs ~ ~ ~ ot ::: ot 01 !::::l 21 c 'Ed£ ~ 01 .Jl c~ ~ -=? S?}ct. B 7H .Q.I TXRUs 2.1-

Q 7H .Q.I el- E~! LI- ~ 2112::! E ~ ~ ~ ~ ~ ~o~::: ~ 6.1 Oll [Q-2tA-l 1g2.~~ * S?} 7.::I el-, 



WO 2018/016907 PCT/KR2017/007869 
10 

~~~ 0 £ -§AI0-11 ~'i&W * 5?2!= ig,i2.1 ~~~ s7H Ole!-£ x-JIE.t~ct. 

[77] Multiple beam observation for control channel decoding 

[78] NRO-llA-i!= 0!-~£-=:1 ig,jOIAl--§-£1°£ igJ~2:J 01~01 ~~~Cl-!= ~~OI 

5?) 0 LI-, Al V(time instance) (e.g., symbol, subframe) 'El"" ol-L!-2.I ~ ~ 0 £'21-

0!-~ £-=:1 ig,Jol ~~ 71-~ol-ct!= 8~01 ~;;:HE_i-c!-. 0121- g~ ;;:-11~~ ~.Y~ 

§~ol-!= 'i&H712.I §~ igJ~2:J ~'21- ol-Ll2-I- H.Y~ -==?~cl-!= -==?H712.I 'i&H ig,i 

~ 2J OJI A-j 5:.. ~-§ £I O £ rrH@0-11 , T x igJ :ill- Rx igJ l._!- 2.I igJ <cl 7~1 (beam association) 71-

[79] !£ E!- Tx-Rx Beam Association OI 72 ~ E.t ~ ¥ 0-115=., A 7'-11 ~ '6 OI 4r (e.g., ~ ~ 

ig,i~ -td.Yol-!= B-W2.1 -==?71- st~~¥) EE!= xH~ lc!2I-£ '2.JIT cl1'a ~nH g2.1 

g A11 7 I- ~ ~ ~ * '.?2 ° 0 £ o I 0-11 cH IT oH ~ ;s:!J o I ~ 2 oH=-1-. 

[80] 5:.. 8 ~ 71 XI~ :ill- B-W l._!- 2.I Tx-Rx igJ ~~Oil cH E!- ~ 2~1 ~ LI- EH::!lct. N R o-JIA-1 

7IXI~~ gNB(gNodeB) £ XI~~ *5=. £)cl-. ~2.I~ 7IXI~ OI N 7H 0 1 Tx 

01-~.£-=r ig,i~ ~~w * 5?ljl, ia-wo1 M 7H2.1 *H 01-~.£-=r ig,J~ ~~w * 
S:') Cl-jl 7 I- ~ Er Cl-. 

[81] 5=. 8 ~ ~ Tx-Rx igJ ~ ~ 0-11 >d != E!-WOI Rx Beam # 1 ~ Ol-§-ol-0~ Tx Beam#! 0-11 

2.1 E.t H.Y~ -==?~W ~¥ 21- Rx Beam#2 ~ Ol-§-ol-Oq Tx Beam #2 O-ll 2.1 E!- ~.Y~ 

-==? ~w ~ ¥ Oil ~ ~ 2.1 -==? H ~ ~ 01 LI-El-~ * 5?) ct. ~ 121 T x Beam#2 O·!I 2.1 oH 

~§ £1 != H.Y != Rx Beam#2 ~ 7'-112.1 E!- Cl- ;:: Rx Beam 0-11 A-! != -==? H ~ ~ OI 

~~al- 7i LI- 'El~ £1 xi ~ ~ * '.?)ct. 

[82] '2J- ~ 71 XI~ :ill- B-WOI ~ ~ g ~ ~ol-O~ 71-g- ~ ~ -==? ~ ~ ~ ~ ~ OI != Tx-Rx 

igJ ~ gt (e.g., Best Tx-Rx Beam) '21- ~ Ol-§-ol-Oq §' *~ ~ *~IT Cl-12:l, xH ~ lc!2!-£ 

'2J IT Best Beam 2.1 lc!2!-0-ll cH x-1 ol- 71 o-j ~jl, 'i&*H ¥-ol-7!- Best Beam 0-11 ~ ~ ~ 

[83] 0121- g~ gx-11~~ oH~ol-71 ~loH ia-wo1 A-!lo-1 xH~2.1 cl1'a~ 1'15=.~0-11 

f)o-jJ--j Cl--==?2.I Tx igJ ~ !£ != Cl--==?2.1 Tx-Rx igJ ~ gt~O-ll cH E!- ~ cl-'2.Jc: Cl1 'a~ 

* ~w-==? V!= ig igj 017'-110't!CI-. E!-WOI Cl-*2.I Tx igJ ~ EE!= Cl--==?2.1 Tx-Rx 

igJ ~ ~ 2 LI Ei ~ ol-5=. ~ ~ 72 £1 != ~ ¥ , X-11 o-j xH ~ 2.I §' ~ o I ~ c: Al Best Beam 0-11 

J::-11 ~ £1 XI P-i O O £ Best Beam 2.1 'r!:! 2!- !£ != 'E::1 A ~I ~ Oil ~ Cl- f¥- <cl ol- 7-II 'i&-==?H 

§:~OI * ~~ * V!= ~ ~ 01 5?2CI-. 

[84] E1-1:'.l, ~ ~cl-!= ~ ~ ~ 2.I ~ Al Oil~ ~ c!-g]!j- g ~ Tx-Rx igJ 7'-11 Oj A~ 0-11 

~-§-~-==? 5?) 0 D=l, OI0-11 E.t~£1XI P-i!=CI-. Ol-2.H LH§O-!IA--1 QCL ~ UE71-Rxbeam~ 

~~ol-71 ~IE!- 72~£ oH6:l~ * 5?)cl-. NROilA-i QCL ~ spatial QCL 0 £ XI~~ 

-==? 5:.. 5?) 0 D=I , spatial QCL != ~ ~ At ~ 0-11 CH Er Rx beam ~ ~ ~ W !Ill § jl 7 I- £1 != 

~ ~ OI C!-. O:ll ~ ~ O-j, ~ ~ CORESET OI -§ 71 H ~ ~ ~ #0 21- (spatial) QCL £1- 7~101! 
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2lCt'21, 8-fil::'. §- 71 H..£ ~ ~ #0 ~ * H ~ WI N§E!" Rx beam~ 01§"6"1-0~ "5!l@ 

CORESET Qj At-'l!~ * H W * £!cl-. 

[85] (i) ~ ~ 8fil01I 711 ~ ~ E!" Tx-Rx 'E::l ~ OI "6"1-q2-1 §- 71 H ..£ ~~(synchronization 

signal block) OJI QCL(quasi co-located) £17-l q ~ = Z-1" Tx-Rx 'E::l 2-I :t-l l::H 21 Al 7t 

"6"1-q2-1 §- 71 H ..£ ~ ~ 7'-11::H 21 Al 011 ¥ gr £1 = 711 01 A: §- 7! H .£. ~ ~01 e §- 71 

H ..£ 7 t § H £1 = igJ ( ~) QI ~ ~ 0 £.kl §- 71 H .£. ~ ~ 011 = ~ O-j .:c. "6"1-Lt QI 

01- ~£.:::1 'E::l 01 £. gr~ * 2}C!-. '21-QJ', 71 Al~ 01 Ot ~ £..:::1 'E::l £. ~ ~ .l?-1 ET Ct*2-l 

IIH!g{~= RF Xii~)~~=~¥ Ct*QI Ol-~£.:::1 'E::l~ 01 §-AI0-11 ~~~ * 

21 = 1:11, 012-r ~ 01 §- Al OJI ~ ~ £1 = Cl-*2-1 01- ~£..:::I 'E::l ~ 01 "6"tLf-QI §- 71 H .£. 

~ ~OJI ¥. gr~ * .:c. 21 CL Oil {jcH, .:c. 12 01I A--j ~ 'r::! ml §- 71 H .£. ~ ~~ SS beam 

#00-11= analog beams #0-2 71- ¥.gr~cL analog beam #0-2 ::'. §-~E!" §-71 H..£~ 

§-Al OJI §~W * £!cf-_ 8-fil~ Cl---'.' QI Tx 'E::l ~ ~ ~ E!" SFN(single frequency 

network) ~§0-11 Q.!3H "6"!-Ll-2-1 §-71 ~..£ ~~OI ~~~Ct.Jl 7t~W * 2}Ct. 

8~01 SS beam #0 ~ ~ ~ '3"!-=1:11 ~ a'3"t~l C!-121, analog beams #0-2 ::'. <5H@ 

8-~0JI 7-U ~ gt ET Tx 'E:l O £ l_!-:::;-:~ * S?}cl-. ~ET, 8~~ analog beams #0-2 01I 

3H @"6"1-= 0 Ell q ¥. E ~ OI QCL .r..l ~CI-.Jl 71- ~ ~ * 2lCt. ~ ::'. 71 Al~::'. analog 

beam #0-2 ~ ~§3tXI el-, ..:::I -8 analog beam #10il Q.!3H ~§£! = H..£7t ~£ 

B-~OJI *H~ cf-121, B-~::'. §-71 H.£. ~~::'. SSbeam #0011 QCL £10-l £!Xie!-, 

(§-7121- OI~ *~.r..l= 'E::l □1ILIXll2::!E :i!j-~0-112-l3H)analog beam cll~OJIA--1= 

CORESET (e.g., USS ~ .l?-1 ET CORESET) Oj analog beam # 1 011 QCL £1 01 5:}CI-.Jl 

71- ~ W * .:c. 2}CL ~, "5H@ CORESET ~ *HW n:!l 8-~::'. QCL ~ analog beam #0 

(~::'. CSI-RS port #0) ~ ==?~~ III! A.r§E!" Rx beam~ N§W * 2}CI-. 

[86] cf- Al ~ 3H, §- 71 H ..£ ~ ~0-11 cH ET Rx beam :i!I- §- 71 ~ ..£ ~ ~OJI ~ E!" Of-~ £.:::1 

'E::l 0-11 cH ET Rx beam o I A--j £ cj- ~ ==? .:c. S?l cj-. o I ~ ¥ B-~ ::'. §- 71 ~ ..£ ~ ~ OJI 

~ ET PBCH ~ * H"6"t71 .l?-1 E!" Rx beam ~ QCL -el- 7'11 OJI 2} = PSS/SSS (e.g., SS beam 

#0) *H01I At §f~'cj Rx beam :i!t §- ~ "6"!- 7--11 ~ ~ W * 2}C!-. E_!-lgJ-Oj beam 

management :i!t ~ OJI A--j analog beam #0 (e.g., CSI-RS port #0 0-11 2-l 3H ~ O~ XI = 

analog beam) ~ {:::! ~ f~c!-121 Oj~ NR-PDCCH ~-8 01j).--j = analog beam #02.t.Q.! 

OCL ~ 71- ~ "6"t.=il NR-PDCCH ~ *HW * 2lcl-. 

[87] ET-B, §- 71 ~ .£. ~ ~ ~ 01! 7'-11 01 ~ ~ 2-1 a ~ ig- ~ ~ ll ( common search space, 

css) 01 ~ ~ £1.=il, z-t 01- ~ £..:::I 'E::l ~ 0-11 Ail 01 xH ig 2-1 B- ~ ~ ~ ~ ~ 

a ll(user-specific search space, USS) 7t ~ ~ ~ * 2lCI-. OI = CSS = §- 71 H.£.~ 

*HE_!- Rx beam 0 £ *H §-~~ ~~"5t.Jl,USS = 'E::l □11Ll7i:lf2::!E :i!l-~Oi!A~ 

{:::! ~ ~ analog beam ~ *HE_!- Rx beam ~ Ol§"B"l-0~ * H §-~~ * ~ E!Ct.Jl 

71- ~ W -==? £!cf-. (2}71- ~ 0 £ common signaling :i!t ~ ::'. ~ 6.-1 {e.g., CCE-to-REG 

mapping) o £ ~ -8 £! ::::: USS = CSS 21- ~ ~ CORESET 01! 5f-i 7'1 W * .:c. 5?} Ct.) Oj 

~¥ 717'1~~ css~ ~~ ~= AH~~"6"tAI et.Jl.:c. USS7~ ~~~Tx-Rx 'E::l~ 

cf- :::: ~ o £ ~ ~ ~ * 5?)c!-. 
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[88] (ii) c1-.:::;:=,..2.1 Tx-Rx ~ ~ OI o"I-Ll-.9..I TRP(transmission/reception point) =E..:::: ~ ID 0{! 

<217:JI £1:::: :111 OI A: N R 011 A-l 5=. CoMP{coordinated multi-point) §~OI XI -r:! ~ .:::;::,. 

5?)cl-. 9W::'. olLl-.9..I ~OJIAi ol- Lj- Ol~.9..I POSCH =f.:::: PUSCH ~ §'§!E_I-

XI- -z::! /TTI 01! Ai A 7'11 "§"tgJ'XI 2.f:::: Ct .=i:!. 71- ~ ~ .:::;::,. 5?lCL DC! 71- o~ i::-l beam pair OJI A-1 

~~~ .:::;::,. 5?1° □=i OI:::: DCI .9..I flt~ (repetition ) 0 £ l_l-~~ .:::;::,. 21CI-. ~, 71 XI~::'. 

-§ '§I Et ~ .!:i:!. ~ Ai c;:! cj- ~ Tx beam ~ OI §o"!-O~ ~ ~ ~~~ .:::;::,. 2) 0 □=i , OI:::: 

~ ..=i!.~lll- ~.Y..9..1 blockage ~ ~ XI ol- 71 ~I Et .:::;::,. 9° £ At§~ .:::;::,. ;?}Ct. 

f89J (iii) cj-.:::;:=,..2.1 Tx-Rx ~ ~ OI c1-.:::;:::..2.1 TRP ~ =E.. :::: ~ ID~ OJI <21 7=ll ~ 7'-JI OI A: O! 21-

y ::'. ~ ~ ::'. 9WOI cj-g .9..I DCI ~ ~ -§ Al 011 j.:-J 21 W .:::;::,. £1 ~ [Oj 71- ::; ol-CI-. §'§!Et 

XI- -z::! /TTI ~ OJI A-j :::: zt ~ ID @ =f. :::: zt TRP @ ~I c.H 1 7H .9..I POSCH/PUSCH 7t 

A 7'11"§"~ .:::;::,. 5?}CL 

[90] (iv) .!:i:!. Ct ff <21 Et A Jil~~ ~ ~I oH 9W.9..I POSCH/PUSCH IE£}dl ~ 

~ ~ (capability) 011 cH Et ~ .!:i:!. 7t 09 c-l TRPs =E.. :::: Oq c-l Beam Pairs 011 7·ll 3-ff~ 

5?)CI-. POCCH ~-l cl Oil -t:!-ic:!Et 9W.9..I ~ ~ ill- POSCH/PUSCH .9..1 x-l cl -t:!-ic:!e.r 

9W.9..I ::; ~::: zt zt ~5=.£ .!:i:!. ..=i!./3.ff~ .:::;::,. 5?lCI-. '§I 241£ L:ll E ~~.3.:::: Cl- g 

.A. C -. -'-

POCCH x-j cl ~ ~ OI 5?)g ~ £.=i:!.El" 9 W Oil 12_1- c!-g.9..I Tx-Rx Beam Pairs~ ~ ~ W 

.:::;::,. 5?}cl-. 9WOI Xl-~.9..I ~ ~ ~ £ .=i:!. W Wl c1-.:::;:::..2.1 POCCHs ~ cl 2 ~ ~ 

:rr £}di~~ .:::;::,. £.!cl-:::: ~ ~ L:ll E ~~.3.011 ~ ~ --:-- V O □=i, POCCH Oil cH Et j.:-J 21 

::; ~ ill- POSCH/PUSCH Oil c.H Et x-l cl ~ ~ ::: zt zt ~5=.£ £ jl £1 jl ' ~ 7H£ 

L:ll E~~.3. ~011A-J 3-ff~ .:::;::,. 21c1-. 

[91] (V) c.1-.:::;::,..2.1 Tx-Rx ~ ~ ::'. Ct~ BWP(bandwidth part) ~ Oil cH oH A-j 5=. ~ ~ ~ .:::;::,. 

£)Cl-. 041 Bc.H, c1-.:::;:::..2.1 BWP ~ 01 §'§!Et JH 2! O-j LH 01! kl e XH ~ * 5?1 ° □=i, 1 

BWP :::: oH g 91gJ-OI 2. LI E-l ~ =E..:::: :rr£A·ll ~ 71- ~ Et cH Q.:j ~ 9 ~ ~ .9..1 □I~ .:::;::,. 

5?}cl-. ol-Ll-.9..I N R 51H 21 o-j =E..:::: 9 W ?H 21 o-j Oil A-, c1-.:::;:::..2.1 Tx-Rx ~ ~ OI ~ ~ ~ 

~ ~ 01! :::: 9W .9..! Cl- g POCCCH 2. LI E-j ~ ::; ~ O! .At§~ .:::;::,. 5?)Ct. Cl- g PDCCH 

2. LI E-1 ~ ~ ~::: cl-~e.r ~ ~ ~ ~I oH T {3 ~ .:::;::,. £1°0:i , 8-WOI xi 7:lol-:::: ~I cH 

POCCH cl 2 ~ * :::: 8-lgJ-.9..I ~ ~ 0 £ £ .=i:!. ~ * 5?)cl-. 8-W.9..I ::; ~::: 041 BcH, 

-§ A! OJI cl 2 ~ ~ * ~ ~ * 21:::: x➔I o-j i.:H tg;! ~ £~.9..I ~I cH 7H * 017-l LI- =E..:::: 

-§ A! 011 cl 2 ~ ~ -"? ~ ~ -"? 21:::: Rx Beam .9..I ~I c.H 7H-"? '§I -"? 21CI-. '§I c=ll£, 

8-lgJ-OI XI -r:!t £ ..=i!.ol:::: ~ C!l POOCH Cl 2 ~ .:::;::,. :::: 2, 3 =E.. :::: 4 .9.I ;;;,t ~ 71- ~ -"? 

2)CI-. 01:::: -§ Al 011 8-WOI j.:-J 21 W -"? 5?):::: 8 W-~ ~ o L A 5'11 "§"~/ u L c?,<21011 

c.H Et ~ ~ ~ LI-EI-LH :::: ~ '§I * 5?1° □=i , 8 lgJ"-3~ x11 o-j j.:H tg;! 011 cH Et DCI cl 2 ~ 

::; ~::: 0121-:::: ~5=.£ £ jl/ ~ ~ ~ * 21c1-. 9 W 3 ~ c-JI 01 E-l ~ A ?11 "§"al-:::: 

oc1 011 C!lEt gEgJ-.2.I cl.:i!.~::; ~::: uss~ cl.:i!.~ol-::::C:ll .A.I-§~ -"?5=. S:) 0 LL 

O1~ uss ~~ 0 £:::: £jlol-XI Et~* £lei-. 

[92] <Tx-Rx Beam Association> 

[93] OI ot Oil J--,, Beam Association ::'. Tx-Rx Beam pair, Tx-Rx Beam index combination, 

Best (Tx-Rx) Beam =E.. :::: Beam Pair Link {BPL) g O £ 7':I ~ ~ -"? 5=. 5?)cl-. 
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!..:II E ~~ 3.. Lt 8~01 Beam Association ~ XI Al ot :::= ~ igj O £A7 , Tx-Rx Beam pair 011 

4r al-:::= T x Beam QI '2J !al A .21- Rx Beam QI '2J !al A 2 ¥ ~ ~ ~ W * .:c £) Ct. .:E :::=, 

L.:IIE~~.3..LI- 8~::'.: Tx Beami!.1- Rx Beam 8- O-jL ol-LtQI igJ '2.JialAe._1-~ 

~~~ 0 £Ml Beam Association ~ XI Al W * .:c S?}Cr. 

[94] ~ Oil£, .5:.. 8011 A·l! 8~01 Rx Beam # 1 ~ ~ <5fl Tx Beam # 1 ~ ~ 78 Et ~i!.1-2-r Rx 

Beam #2 ~ ~ "B"H Tx Beam #2 ~ ~~Er ~i!.1-~ !..:II E ~~3..0il £jlcl- 't2Crjl 

7t78tl-CI-. 01~ L.:IIE5f.~3..7I- Tx Beam #1~ Ol§cl-0~ 7'·l!O-l~£~ ~ect71 ~loH, 

T x Beam #1-Rx Beam # 1 Qj Beam Association ~ XI Al ct jl At Er Ct. 0 I Wl , 

!..:II E ~~ 3.. :::= T x Beam # 1 9.I '2J !al A 21- Rx Beam # 1 QI '2J !al A ~ 2 ¥ Al .=I ~ ~ W 
*.:c 5?)~;.!Xl12!, O-jL cl-LI- '2.JlajAe._1- Aj.=i~~cl-C--lc.l-5:.. 8-~::'.: Tx Beam #I-Rx 

Beam # 19.I Beam Association ~ ~ * Z}CI-. e._1- Qj' !..:II E ~~ 3.. 7t Tx Beam # 1 ~ 

A!.=:Iig!~ ct 'xlCl-121 8~::'.: Tx Beam #I~ ~ ~ £jl cl-:::=c-U Aj-§cl-~~12j Rx Beam 

# 1 ~ ~<5"!jA7 Ail o-j 78 £ ~ * ~ Al .5:.. W * Vet. ff. Atcl-7-ll !..:II E ~-l 3.. 71- Rx Beam 

# 1 ~ A I .=I igj ~ ct ~l Cl- 121 8 ~ ~ Rx Beam # I ~ ~ <5fl ~ ~ £ jl £1 S:112j T x Beam 

# 1 ~ 71- 78 ct jl ;;;11 o-j ~ £ ~ * t:J Al .5:.. w * S?)cL 
[95] "E.1--8, e._1- Qj' Rx Beam #~~I~ ~ -e;H ~ ~ £jl~ Tx Beam OI ct* 7H '2J ~¥£A--l 

(e.g., Tx Beam #K, Tx Beam #L ~), L.:IIE~~.3..71- Rx Beam #f~I~ 8~01I Al.=:I~~ 

cl- 5:~Cl-121 8~::'.: cj-*QI Beam Association ~ (e.g., Rx Beam #N-Tx Beam #K ~ Rx 

Beam #N- Tx Beam #L ~)OI XIAl't! ~ 0 £ '2]6-{"W *.5:.. )?}Cl-. 

[96] ~~~Beam Association ~ Beam Association 1;;;:! Al ~t:!-::'.: ~ ~ct:= Cl-;:: 

04!AI ~ 0-11.:c "5~ ~ 0 £ ~§ ~ * £)CL 

f97J !..:II E ~-l .=1.. :::= f>H ~ ~ 011 A7 At§ cl- jl:i\l- ct :::= .:E :::= 71 xi~ 01 Al-§ -w * £} :::= 

igJ ~ 011 CH Er ~ ~ ~ 8 ~ 0 I * ~ cl- .5:.. ~ cl- 71 -9-1 "B"H z..t igJ O I ~ § ~ ~ c~ E 
~1(known signal) O~lr::!CH, igJ ~~ t:J1(BRS), CSI-RS .:E :::= § 71 t:J1 ~ ~ 

~ ~cl-.=i:!., ~ 71 ~(e.g., 5ms) 0 £ ~~"W * Ve!-. Ot cH ~ ~ LH§0-11 [[I- 2t known 

signal ~ ~ 71 ~ 4r 011 -E.f-~~ ~i!.1- ~ 71 ~ 4r OI~ ~ 78 igJ- :::= CSI-RS ~ 78 01j 

-E_I-~~ ~0£ ~~~ * £}Cl-.~ 71-~ o £ ~71 ~4r Ol~O-!I :::= § 71 t:J1 

~~0-11 cH;gc1-:::= CSI-RS 71- ~~~*)?}Cl. 8~~ BRS, CSI-RS ~QI t:J171-

~e5:.l :::= A7 1::::1 TI 2-ll ~ 0ilA7 9.I ~ ~ ~ ~ -e;H 8-~0il 7-11 ~ ~ E.1- 71 Al~ QI Tx Beam ~ 

~ ~ W * Ve!-. OI ~ ~ □H L.j -,::,I 12:! E (beam management) ~ ~ * :?)Cl-. 

[98] Rx Beam ~ c--j jl c~ cl-:::= ~ ¥, 8~ ::'.: cj-*QI BRS )d 1::::1 TI 2-ll ~ ~ 0-11 A--1 A7 £ 

ct;:: Rx Beam~~ At§tl- ~ ~ ~ * ~ol-jl, eNB QI Tx Beam El- 8~9.l Rx 

Beam 9.I ~ ~(~) ~ ~ ~ ~ * $?)Ct_ 

[99] Ol2t ~ ~ i!.1-78 ~ * ~El- OI~ eNB 21- 8-~ 0 1 Tx-Rx Beam Association OI ~Al~ 

.:E :::= ~ =: ~ 0 £ ~ ~ ~ * Vet. 8~01 ~ □H LI xi 12:! E0-11 At §cl-:::= RS71- o~ c--l 
7H '2J ~ ¥, Tx-Rx Beam Pairs ~ ::'.: z..t RS~£ z..t z..t Management/ £jl ~ * .5:.. )?}CL 

~ 241 £, § 71 t:J 1 ~ ~0-11 CH "E_I- ~ ~ 0 £ ~ ::'.: Tx-Rx Beam pair ~ i!.t CSI-RS O-!I 

CH E.1- ~ 78 ° £ ~ ::'.: Tx-Rx Beam Pair ~ ::'.: z..t z..t £.=i:!.£1 7--l Lt, !..:II E ~~ 3.. 71- ~ 8-
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al-LI-Oil cH El- :rr.1 c ~ ~ £. ~ ol- 71 LI-, I:::= ~ ~ cs1-Rs o-u cH El- ~ ~ 01 ~ ij ~ 0 £ 

£jl ~ * .:c. Ve!-. '2_1- Qr CSI-RS ~~ OI 1;:! ~ £1 XI st~ ~ ~, § 71 tJ ~ ~ ~ 

71 t:.1- .£1 igJ ~ ~ OI Cl~ E (default) £ ll--2?-I £jl ~ -'? S?lcf-. 

[100] (1) L:ll E ~➔ .3.. ~ ~ 71 t:.f- .£1 igJ <2:l 7~l(network decision based beam association) 

[101] '2j X-j igd ~ ~/ £ jl ~ <2:J J:ll ~ igj ~ ~ TI~ ~Ct. OI :::= igd ~ ~/ £j}_01I -el-~@ 

~ 0 £ igJ ~ ~/ £ jl ~ <217=11011 -e!-~E!- ~ 0 £. igJ <217=112.I- :::= ~.:c.£ ~ .9.l ~ * .:c. 

vc1-. 

[102] - L:ll E ~➔ .3.. :::= 8~011 7·H ~ ~ ~i!l-71- ~*Et ~ ¥-1 N 7H .2-l Tx-Rx Beam ~ gl-~ ~ 

£jlol-.:c.~ xlAIW * Ver. 01 Wl ££al-:::= igJ ~gj-~.9.l * N ~ Al-~011 
~ .9.l £I 7-l LI-, L:ll E ~~.=1.. 7t ~ -9--1 7=11 ~ Al~~~~ ~ ~of-o4 8~011 Al~ tg1 ~ 

or 71 Lt-, I:::= 8~01 igJ I:::= igJ ~ g/"Oil cH El- ~ ~ ~ *~El- ¥-1 ~ ~ ~ ~i!l-7f-

~ 7=ll xi~ ~i!.1-of-:::= igJ ~gl-~~ 2¥ £j}_W -'?.:c. '.?}ct. 01 ml ~~011 CHE!-

~ 7=11 xi :::= Al-~Oil ~ .2-1 £17-l LI- Lil E ~~.=1.. 011 .9.l oH Al =i. 1g ~ ~ * 5?}cf-. 8 ~~£ 

Cl-=i!~ ~~OI Cl-~~~ 8~.9.l Cl.2~ ~~~ £24E!- :;i1f-E11£2171- ~ 0 1~ * 
S?} o D=l , :z.t ;1!- E11£21 ~ £ %:l 7=11 x!71- ~ .9.l ~ * .:c. S?lCI-. 

[103] - I El- ~ ~ gj-011 cH El- £jl :::= -2?- 71 ~ 0 £ * ~ £17-l Lt- ~/I:::= l::ll -2?- 71 ~ 0 £ 

L:llE¥~.3...2-I XIAI011.9HiH *~~ * S?}Ct. I:::= 01~ £jl ~i!l-21- ~Xfj ~~ 

~i!l-71- ~~ 2.il~ 01~ ~21-W ~~ 8~~ Ol~E E 217-l ~~ 0 £ £jl~ 

* ~ w * 5=. 21e1-. 01 ml ~ ~ ~I ~ ~ Af-~011 ~ .2-1 .r.1 7-l w- L:ll E ¥~.=1.. 71- ~ ¥-1 7~1 ~ 

Al~lg~ ~ ~ ~oH 8~0il ~~ 2il~~ Al~i.g;!~ w *5=. 5?}Ct. 

[104] - 8~:= ¥1 Oi!A--1 CZ::!E¼E!- ~~Oil .£1 oH ~ ~ t=l ol-W-.2-l I:::= Cf--=?.2-I Beam 

Association(s) ~ L:ll E ~~.=1..011 £jl W * S?}CI-. Beam Association ~ Oil =t!CH, Rx 

Beam.£! '2J laj.A.2f- Tx Beam .£1 <2J ~A ~gl-~ -'? Vcf-. 8~01 Cl-*.£1 Tx Beam 

¥ o~~ *5=. $:}CL Oil~ ~ o-j, 8~01 N 7H.9.l Tx Beam~~ L:ll E ~➔ .=1.. Oil £jlol-:= 

~ ~, 1st preferred beam, 2nd preferred beam, ... Nth preferred beam ill- ~ ~ ~EH£ 

"B"H ~ £I .:c. ~ £ jl ~ * $;:} Ct. 

[105] L-ll E ~➔ .3.. :::= ~~@ 8~ .£1 £jl ~ 71 t:.f- 0 £ :z.t 8~01 X1I o-j xH i.g;! 011 cH E]-

~ 21-'2.J i:::: Cl-=i! ~ ~ * ~oH o~ al-:::= al-LI- I:::= cf-*.£1 ~ '2J ~A~ (e.g., Tx I:::= 

Rx~ <2.JlaJA) I:= Tx-Rx ~ '2J~.A. ~gt~~ 8~0il Al~~~w * £}Cl-. IE!-, 

!.=II E ~~.3.. :::= Al~ lg~@ Cf-* 01 igJ '2J lajA ~ I:::= Tx-Rx ~ '2J !al A ~ gj- ~ 011 

CH Et kl l::::l JI ~I~ J..-ll E ~ 8~0il Al~ lg~ w * .:c. S?}Cf-. ( 04 71 A-l A-l I::::! TI ~I~ 

A-11 E :::= oH 'a Tx-Rx ~ '2J !al A~ ~ -§of-04 control channel Oil Cfl El- blind decoding ~ 

* ~oH o~ al-:::= Al lJ-~.£1 Al-~ ~££, A-l l::::l :rr 2il ~. ~ ~ ~ 2.ljl/~;:: ~ ~ 

8 ¥-1£ 1E ~ ~ * S?}CI-.) 

[106] :z.t 8~~ Al~~~ igJ-~ ~ <2J~.A.~/'2JlaJA ~gl-~ ~JI:= ;...41::::1 JI ~I~ 

A-JI E Oil A-l Xii o-j xH 1g Oil cH El- ~ 21-'2.J i:::: cl .=ii~~ * ~ w * S?}cl-. I:=, 

A-l 1::::1 :rr ~I %:I }..-jl E 71- 0~011 Al =i. 1g ~ £1 x1 et:::= ~ ~ B-fil::: Al~ 1g ~ igJ- ~ ~ 
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~ §! A/ <2J §! A ~ ~ ~ ~ ~ 71 'i:l- 0 £ .2 :::: A-j !:::::l li i::-11 ~ 0-11 A-j Rx Beam ~ ~ ~ <5"t 0~ 

~ cr~c:: Cl.:il~~ -=?~W -=?5=. £)er. 'Ed <2.J§JA ~~~ ~ A-j!:::::l li i::-11~ AilE7t 

E_!-fil011 .,q =:I.~%! £1 :::= ~ ~ !.=II E ¥~ 3.. 7r Tx-Rx Beam pair ~ c5H@ beam pair ~ 

8filOI .2 LI E1 %! <5H Of <5"t :::= XI-~ All E ~ 8fil0-ll Al =i.. ~ %! <5"!- :::= ~ QJ ~ Oil 0-11 

"6H @ E!- cl-. 

[107] !±. cj- ~ ~ igj O £ Lil E ¥~3.. :::= 8filO-ll 7il Beam Association ~ Al =:I.~%! WITH 'Ed 
~§!A '21- ~ Al =i.. ~ %! w -=? 5=. S?}c!-. Oil =c!cH, ~ 'Ed ~ .A.-! !:::::l :rr ell~ .A.ii E !±. :::= 

kl !:::::l TI c1I ~ ~ 'Ed <2J §! A ~ ~ ~ N~o-11 l::::l £ c ;JHA E ~ "".'- 5=. S?)cL cj- .A.I fil <5H 

'Ed ~ At~ Ail E :::= A!-~0-ll Al =:I.~%! .£1 j]_, 8filOI ~Xii£ 2. LI El%! -.s1l Of <5"!- :::= 'E::I 

~.!:i:'.. :::= ~5=.£ Al =:I.~%! ~ * c;:: S,>)C!-. 

[108] (2) 8 fil ~ ~ 71 t!._I- QI 'E::I <217~l(UE decision based beam association) 

[109J 8 fil ~ ~ 71 'i:l- Beam Association ~ ~ O-ll A-l 8 fil QI preferred beam .!:i:'...J1. :::= 

¥1 0-ll A-l X-11 E.I- r! ~ Al ~ (explicit) Beam Association TI!- ~ ~ ~ ~ 0 £ -=? ~ ~ -=? 

S,>}Cj-_ 

[11 OJ 8 fil ~ ~ 71 'i:l- Beam Association ~ ~ 0-11 A-j :::= 71 J:: I ~ Qj Beam Association 

{j~(confirm) OIL~ W@(allocation) gjoj 8filOI .!:i:'...J1.E!- Beam Association(s) .TI-1-

71 XI~ OI )} ~ 011 Al =i..~%! (e.g., broadcast/dedicated signaling) E!- 'Ed ~ 
A-P=::! ]I i::-ll~AilE !±.:::= A-j!:::::l li i::-11~ ~ 'Ed <2.J§JA~~ 7l'i:!- 0 £ 8filOI ~ 21-<2.Jc:: 

c1 .:;1 ~ ~ * @"5!- :::= .A.-l l::::l :rr: c-11 ~ !±. :::= kl l::::l ]I ell ~ Ail E 7r ~ ~ ~ * S?lcL 

[111J Oil~ ~ 0-1, 8filOI Tx Beam #0,3 ~ best beams O £ ~.=i:!.W ~¥, 8fil~ 

71 XI~ OI -.s1l ~ 'Ed :; , Tx Beam #0 ~!!±. :::= #3~ ~<5!-0~ 8fil0-ll 7il ~~~ 

-=? ~ E!-C!-.=i:!. 71- ~ W -=? '.(}Cl-. !±.El-, 8fil~ !.=II E ¥~3..7!- Aj-~O-ll Al =i.. ~%!El- 'Ed ~ 

Ai l::::l li i::-11 ~ Ail E 8 Tx Beam #0,#3 0-ll '5H @ "B"!- :::= .A.-j l::::l TI ell ~ ( ~) 0-ll .A.-l XII o-t j:H ~ 0-11 

cH Et ~ 21-<2.J c:: cl .:il 'a~ -=? ~ ~ -=? '.()cl-. !±. :::= !.=II E ¥~ .3. :::= 8filOI ~.=i:!. E!- best 

beams 0-ll cH Et ~ 21-<2.J c:: cj .:il 'a~ -=? ~ ~ -=? V :::= A-j l::::l TI i::-11 ~ Ail E ~ 8filO-II 7il 

Al =i.. ~ %! w 4=' 5=. S?1C!-. 

[112] E!-~, ¥ 71- J::j Ail£!- ~ ~ ~, ~ '(1) L-U E¥~.3. ~ ~ 71 'i:l-' !±. :::= '(2) 8 fil ~ ~ 71 t:.I-' 

~ ~ ~ 'Er~ 5 Z!(search space, SS) ~£ ~ ~ 71-::; "B"!-CL ~ 2.il£ RMSl(remaining 

system information) CORESET(control resource set) O-ll CH El- 'Er~ 5l_r~ '(2) 8 fil 

~~ 7l'i:l- ~~• 0 £ best beam(!±.:::= Beam Association) ~ ~ {:j~gt 0 £M-l ~~~ 

-=? 2)C!-. t:.1-121, USS QI ~¥ '(1) !.=II E -?43.. ~~ 71 t:.1- ~~•o £ best beam (!±.:::= 

Beam Association) ~ ~ -t!~N ° £Mi ~ ~ ~ -=? 5=. S?}cL 

[113J RMS! :::= AilE!-r! 3..7IQJ PBCH ~ ~i5HA--I ~~~ -=? <JJ:::= AIA 'E!J ~~£Ai, 

041 fjcH, RMSI :::= E_!-filQl ~ 71 ~ :::!:; ~ ¥1 E_I- ~ .!:i:'.. (e.g., PRACH ;,;:j- ~ ~) 0-ll cH E_I-

~ £ ~ ~ N~ -=? £2 C~. RMSI CORESET ~ 8 fil QI ~ 71 ~ :::!:; :ill- ~ 0-ll .A.-l RMSI 9.I 

~~~ ¥1 fl A~ ~~Qj All E ~ * £}Cl-. 

[114} N R 011 Ai @ ~ 5 l_r ~ CORESET 0-ll cH i5H Ai Zl-~ol ~ :rr~ £ 121, 'Er~ 5 Z! ~ 

CORESET(control resource set) & 0-11 ~ ~ ~ -"? £)C~. CORESET ~ A11 Oi ~ .£. 
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-¥- ~~.9.I ~ fil 0 £ ~QI~ * 2)c.!-. ol-Ll-9.I CORESET 01 ol-Ll-9.I ~ 6!:j ~ll-OI 

~ .9.I ~ ==? ~ £.,!c.L ~I DCH, CSS ~ ¥1 E.1- CORESET Tit USS ~ ¥1 IT CORESET Oj 

5:}C.1-. Oil DCH, CSS .21- USS 71- §~IT CORESET 011 ~ ~ ~ "? ~ 5:}C.t. 

[115] Cr Al Woll, 8WOI ~ 71 ~ ~ ~ ==? ~ ~ @ Al o,j;:: L:11 E¥.J.3. 71- oH@ 8W.9-I best 

beam ~ ~~ct 71 o-j ~ .i!., [[t2tA-l 8WOI At~OI RMSI g .9.I Al A !EJ ~ ~ ~ 

( o~ 71 A-j best beam ~ U E 71- -t::! ~ E.1- § 71 ~ .£. ~ ~~ .9-I DI~ "? 5:} Ct.) ~ Oll 

¥1 xi IT RMS! CORESET LH Oll A-j RMSI ~ ~ 6!:j ~ "? 5:}Ct. ~I~ ~ o-j, § 71 ~1-

il-!- ~ ~ ==? ~ ~ EUl, :z.t § 71 ~ ~ ~ synchronization signal Tit PBCH ~ ~ ~ al ~ , 

PBCH 01!;:: RMS! CORESET Oll cH E.1- ~ ~ 71- ~gj-~ "? S?}c!-. O! ITH 8W~ 

PBCH ~ ~ oH XI Al -tl RMSI CORESET ~ § 71 ~~Jlt ~ ~ beam 01! .9-I oH ~~OI 

"? ~ -t!Cl-.i!. 71- ~ ~ "? 5:} 0 ~ , oH@ g 71 ~~~ *~~ ITH ~§IT Rx beam~ 

~ §ol-O~ oH@ CORESET 011 c.H E.1- blind decoding ~ "? ~ ~ -"? S?}cl-, 

[116] 0I-¥- 8~01 ~ 71 ~ ~ ~ ~ li IT ~ -9- L-11 E .!?-.J.3.;:: 8W.9-I £.i!.01I 71 ~cl-oq 

USS~ ~ ~ ~ Al .::I lg~~ ==? 2.)c.1-. ~I DCH, L:ilE.!?-.j .3. ~ ~ 71 ~ 0 £ best 

beam ~ OI ~ ~ £1121 .::I ~ ~ -tl best beams ~ Oll USS 71- ~ ~ ~ ==? 5:}C!-. 

[117] '(1} L-11 E¥.J.3. ~ ~ 71 ~ ig.6.J• J!I- '(2) g W ~ ~ 71 Ill- ig~• .9.I or 01 l::::l 21 c: ig -6.l ~ 

7t ::; al-cl-. ~ 2.41 £ 8Wol -t::! .£. ig:1 ~ ~ L-11 E .!?-.J.3.011 ~ ..J2 ol-121, L:ll E .!?-.J.3.;:: ~j}_-tl 

{:::! .£. igJ ~ 01! cH IT Al l::::l ~ !:-f. ::: ~ ~ (full set)~ B-filo1! ~ ~ ~ ==? 5:}c.1-. 

[118] ¥1 011 Al X1! £.I- -tl T x Beam ~ Al l::::l JI ell <Jd A1! E ~ ~ !:-f. ::: Al l::::l JI ell <Jd A-11 E ~ 

XI~ £1::: igj <2..! ~A~ ~ £::: At~01I Al .::Ilg~ (e.g., MIB, SIB, RRC Al .::I~~ g) 

~ "? S?}cL Oil D cH, Tx Beam ~ A-j l::::l JI ell <Jd )di E ~ ~ !:-f. ::: A-j l::::l JI 2:11 <Jd ),di E ~ £ 

XI~ £1::: igJ <2..! ~A~ ~ ~::: ~ ~ ~ 71 (e.g, 20ms, 40ms) £ Al .::I~~ £I 7-I L!­

PBCH g ~ ~ctOq PBCH ~ 71 □ !- Ct ,.q .::I~~~ ==? S?} Ct. 

[119] a c-j ~ ~ ~ 0 £ L-il E ¥.J .3. ::: RRC Al .::I lg ~ ~ ~ oil Tx-Rx Beam 011 c.H IT 

Al l::::l :rz: r.1! <Jd A-ll E ~ 8Wo,1 ct* 7H x11 ~ ol-j}_, oH@ A1! E ~.9-I 

W {3 £t / l::ll W {3 (activation/deactivation) ~ MAC CE(control element) ~ ~ oH Al !:-f. ::: 

□Cl ~ ~oHA-l ~ ~ ~ * S?}c!-. oil Dc.H, Ct-"?.9-I l::ll E ~ :z.t:z.tol A-l !:::I ]I c'.11 <Jd A-JIEoJ! 

~ 3el £1 ::: !::ll E ~~ ~ oH A--! :z.t A-II E .9-I w {g £t/ l::ll w {3 ~I- 7t 7H ~ ~ 0 £ xi Al~ * 
S?}C!-. oil@ !::ll E ~~ MAC CE ~ ~ 0 £ ~ ~ ~ * 2)c.!-. 8W~ w {g ~I- -tl 

Al i::::i:n: 211 <Jd Jdl E Oll A-l 12!- Tx-Rx Beam ~ 7!- ~ ct o~ X1I o-j ~ ~ ~ ~ ~ .,q ~ ~ ==? 

S?}C!-. 8W~ l::ll w {g ~I- -tl Al l::::l :rz: r.11 <Jd Ail EO,j A-j ::: Ail O-j ~ £ 71- ~ ~ £1 XI 

et ;::c(-j}_ 71- ~ ~ "? S?}C!-. L-il E .!?-.J .3. 71- Rx Beam ~ ~~oil ~;:: ~ -9- Oll ~ MAC 

CE.21- ~ ~ ig ~ O! At§~ "? 5:}cl-, 

[120] oc1 ~ ~oHA-l :z.t A-l l::::l ]I ell <Jd A1I E ~ w {3 ~l-11::ll w {3 ~ ~at::: ~ -9- Oll !I. 
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2.£. {:i {ambiguity) ~ ~ ~.;! OH 71 -9-l 3H A--1 MAC CE D-11 cH ~ ot :::= ~ ~I {:i □H :li LI 8 

(reliability mechanism) OI £. -=j1 @Ct. ~ £1 ~ □H 7i LI 8 OI ~ O:!I Z::!CH, <5H@ DCI 71-

~ ~ 5E :::= *~-El El- 01 ~ 011 71 t!.!-cl-o~ §~~ * 5?} 0 D=!, 01011 et~ 5:.I ;.;:1 ei :::=cf-. 

~ Oil£, DCI Oil ~ gj--E! A--11::::1 :rr 2-H ~ A-11 E ~ ~ £t/ t::!I ~ {:i ~ £ :::= 8~01 DCI ~ 

* H Et A-I 1::::1 TI 211 ~ 0 £¥E1 ~ ~ Al l..1-{e.g., N kl 1::::1 :rr 2-ll ~) OI~ D-11 <5H@ ~§-~ 

* ~}CJ-. 
[121] t!.!-121-9-I01IA-l A11<2!-E1-Tx Beam~ A-j1::::1:rr21! ~ A-JIE ~£ EE:::= A-j!::::IIL21I ~ ~ 

A I -'t:! 5:.I :::= ig,l '2..! ~ A. ~ ~ £ :::= L:ll E -?-~ =1._ 7 f- ~ ~ A--1 1::::1 :n: 2-11 ~ 0-11 A--1 Al- § ol- :::= 5E :::= 

A!-§W ~ 0 £ oil~£1:::= ig,l 12.J~--"'-~~ AIAlol-:::= ~olcJ-. rr!-2!-A-l, L:JIE-?-~=L71-

§~o£ ig,l ~~~ 'tl~cl-71 01~c1-:::= 8~01 -e-A!JE1C!-. 

[122] 0121- ~:= 8~~ <5H~ot71 .!?-!Et ~it!% ol-Lf-£ ~ 'g,f~QI ~ ~AIO:!lo-JIA-1:::= 

71 Al~ OI 8~01 A--11::::1 JI 2-ll ~ ~£ 71- ~ <5H Of ot :::= Tx 5E :::= Rx ig,l '2..! ~A~ 

8~011 Al =1. ~ ~ W * S?}CL OilZ::!CH, 71 Al~:= 8~01 z.t A--11::::1 JI 2-ll ~ ~£ 

~ ~ 3H Of or:::= Rx Beam ~ Al~ oH ~ * .:c. ~}Cl-. L:ll E -?-~ =i :::= ~ 7'-ll L1I E -?-~ =i 71-

AJ- §cl-:::= Tx Beam ~ □H it1 Al =:J. ~ ~ ol- :::= ~ OI 01- Ll 21- 8~01 71- ~ "BH oi, ol- := Tx 

Beam(~:= Rx beam)~ 8~011 7-II Al=:J.~~ W 9 S?}C!-. O! ~-9- £Ct E'l:= Alli 

At -'t:! 011 A--1 ~ 21- '2..! C: -f:t ~ 0 I * ~ 5:.I D £ 8 ~ ~ 1210-11 A-I :::= ~ ~ ~2 7 I- 8 7 I-w 
* := 5?} 0 q' L:ll E -?-~ =i £1- ~ 0-11 A--1 :::= ig,l ~ § ~ 0 £ it! ~ ~ * £.! Cl- := g- ~ 0 I 

S?}CL 

[123] z.t 8~ 01 A-II o-j xH ~ ~ 21-'2..! c cl .2 'a~ * ~ w Wl 71- ~ct:= A--11::::1 :rr 2-ll ~ ~ 

Tx-Rx Beam association(s) ~ L:ll E %1 =i 7f- ~ ..=il 5?) 0 □ £, L:ll E %1 =i := <5H@ 

A--11::::1 JI 2-ll ~011),-l ~X-11£ Al-§~ Tx Beam ~ ~ ~ if '2:lcP-11 it!~ W ==?- £}Cl-. 

[124] -9--101! A--1 X-11 El- E1- Tx Beam ~ £ A--11::::1 JI 2-I! ~ .A-JI E 71- ~ ~ 5:.l :::= ~ ¥, 8~ := 7'!-H2.I 

preferred Tx Beam 01 Al-§ 5:.I Al et:::= A--1 !::::I I[ 2-ll ~ D-11 A--1 := ~ 2-t'2..! C: Cl .2 'a~ 
~~~ ==? 5?}:::= t!.!-121 L:JIE.!?-~=i7I- Tx Beam~~~ §~ 0 £ 'tl~ol-71 o-j~cl-. 

[125] cP~l '2_1-, 8~01 A--11::::1 :u: 2-ll ~ ~ £ 71- ~ <5H Of ol- :::= Tx Beam(s) ~ 8 ~ 5E :::= 8 ~ 

=1.;;; dedicated Al =:J. ~ ~ ~ ~ ¥, 8~ := A-II o-j xH tg;! OI ~X-11£ ~ § 5:.I Al Pi:::= 

A--1 1::::1 :rr 2-11 ~ o-JI A--1.:c. ~ 21- '2..! c: cl .2 'a ~ * ~ <5H of ol- :::= 8 78 01 5?} :::= t!.!- 121 

L:ll E .!?-~=i7I- At ff~7-ll ~ ~ ~ ~ ~ ..=il 2~ ol- o~ Tx Beam ~ ~ ~ it!~ W 9 S?)C!-:::= 

g- ~ Oj £,!CJ-. 

[126] 8~01 .A-!!::::IJI 2-l!~ ~£ 7l-~<5HOf cl-:::= TxBeam '2._!~A~:= 8~2-1 £..=il 

~i!l-011 -2 7-l al- o~ L1I E -?-~=L 71- Al~ tg;! ~ w * S?}C!-. 

[127] EEEJ, css.21- uss z.tz.to-ll cHol-O~ Tx Beam 0-11 cHEt A--11::::1:rr2-11 ~ A-JI E ~QI~~ 

~IEE:= Rx Beam Oil cH E1- ~ ~ OI Cl- 2 7-II * ~~ 9 .:c. £.!ct. ~ c41£ RMSI ~ QI 

Al A 1@ ~£ 71- Tx Beam ~ ~<5HA-l §H~ ITH, <5H@ Al A~ ~ £ 2-I ~ ~ 7'1- -'t:!(e.g., 

CSS EE:::= RMSI CORESET) := 3H@ Tx Beam OI -9-1 j;:j E.t § 71 ~ .£. ~~2-1 

12.J~A.~ 7lt!.!- 0 £ ~~~*)?}CL ITl-21-J..-l, 8~:= §7! H.£. ~~2.I 12.Jlaj.A~ 

71 t!.!- 0 £ At~OI Al A.~ ~£ ~ -f:t ~oPI ¥I <5H 2 LI E-1 ~ <5H Of o~ :::= .kll E (e.g., 
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7t ~ otCt. 

'i:!-12:! uss .9.1 ~¥ L:l!E.!?-➔ 3.QI A?-!!~i@ ff~~ ~~;;; ¥!01-04 L:IIE.!?--J=1:= ~ C!­
UIJ 0 

8-lgf Q.j USS 71- ¥1 xi ot := ~ Q.j 7H ~ ~ (coarse) ~ ~ e1gro-11 Al :::J. ~ ~ ot 7i Lt, !± := 

8-lgf QI Rx Beam ;;; ~ oH 2 L! E,t i@ oH Ofot := Ai l::::l :i:z: c,l! ~ A-JI E !± := CORESET 

~ ;;; ,q =i ~ i@ w -==? 5?) Ct. Oil =rj cH, L:11 E ¥➔3. := CO RESET ~ ~ Al Ail o-j xH tg! 

2 LI E-j i@ ~ 71 ~ 2.:rr ~ ~ ;;; ~oHA-l A-j l::::l JI cl!~ Ai! E =E.. := CORESET ~ ;;; 

.,q :::J.tg!i@ W -==? <.()Ct. 

[129] 8-lgf := oH@ CORESET Q.j Tx-Rx Beam pair 0-11 CH El- TI-ti::-t □ I E,t ~ Tx Beam 0-!I cH El-

~ 12! ~ ~ ~ 7i Lt, Rx Beam 0-11 cH El- ~ 12_!- ~ ~ ~ 7i Lt =E.. := Tx Beam i1t Rx Beam 

~ Ct0-11 cH Et ~;;; ~ ~ ~;;; -==? ;?}CL 

[130] < ~ ~;;; ¥1 El- -==? U ~ 7t ~ > 

[131] z;s. 71- ~ o £ 8-!g[OI ~ .=i:!.ol-:= best beam(s) ;:: otL!-Q.j Rx Beam ;;; 7t ~ ~;;; [[!jQ.j 

~ ~ ~:i!I-OI 7i Lt, =E.. := Ct-==?QI Rx Beams ;;; 7t ~ ~~;;; ITH Q.j ~ ~ ~:ill-~ -==? <.()Ct. 

=E..E!-, 8-lgf OI ~ ~;;; ¥1 oH 71- ~ oH Of Rx Beam 0-!I cH EI ~ ~ 7t L:11 E ¥-13. 0-!I Qj oH 

[132] O{I ~ ~ o,t, L:11 E ¥-J 3. 7t e1gro-11 7-ll ol-Lf-QI Rx Beam ;;; 7t ~ ot 04 ~ ~ ~:ill-~ 3 7H 

~ .=i:!. ol-c.!- jl Al Al w ~ -9-' e1gr::: 2:::: Rx Beam ~ ;;; Ol-§-ot04 ~ ~;;; * ~ ot £1, 

~ Ail ~.=i:!. :::= 3 7H QI ~ ~ ~ i!t~ 12! w -==? £ Vet. -=?- x-11 ~ 0 £ e1gr::: ~ ~ ~:ill-~ 

~ 71- ~ ~ := ~ ~ ~.:ilt ~ ~ OI := Tx Beam ~ ~ ~ W ITH At-§--tl Rx Beam ~ 

~~El-CL OI~ 91gr;:: 5H9" Rx beam~ O!§ol-Oq ~~E!-Txbeam ~ ~7=11*1 

OI~ Q.j ~ ~ ,.t ~ Q := Tx beam ~;;; ~.=i:!.W -==? S?)cL t::JI ~oPII §~El- Rx 

beam O £ -==? U 7t~E!- (Oil~ ~ o,t, ~ ~ ~.:ilt7t ~ ~I *I~ 1a :::=) Tx beam~~ 

~ o,t Ai ~.=i:!.W -==? £ S?)cl-. OI := Rx beam ~ £ ~ ~ ~ ~.Jl~ -==? ~ ot := ~;;; 

~ ~otD=t , z.t Rx beam~£ -==? U 7t~E!- o} Lt~:= C!--==?Q! Tx beam ~ ~ ~ .=i:!.ol-:= 

~;;; Q.j □ I w * ;?)Cl- .. 

[133] !± El- 8-!g[0-11 Qj oH ~ .Jl £1 := ~ ~ ~.Tit:= ~ ~ ~ 7~1 xi~ ~.TitE!- ~ 0 £ 7'-11 El- W 

-==? £ Vet. Oil~ ~ o-j, 8-!g[Oj ~ ~ Rx Beam ~ ~ "o"H ~~El- 1st, 2nd, 3rd best 

beam ~ ~ ~ ~ ~ OI ~ ~ ~ 7~1 xi~ ~.:iltol- := ?,::! OI 1st best beam ~ ~ ~ ¥, 

91gr;:: 1st best beam 12_!- ~ ~ .Jl W -==? £ ;?)cl-. ~ ~ ~ 7~1 xi:= At~0-11 ~ Q.j £! 7i Lt 

L:11 E ¥-13.0-ll QI oH ~ ~ ~ * '.?}Ct, 

[134] !± Ct:::'. 041£, Lil E ¥-13.:::= 8!g[O! Ct-==?QI Rx Beam ;;; 71- ~ W ~ -9- 0-!I cH El- ~ ~ 

~.:ilt~ R-=?-W -==? £ £)Ct. e1gr::: ~ ~ ~.TII-QI 2 A-I cH £ Tx-beam .TI!- o"H@ Tx 

[135] <Multiple beam observation> 

[136] L:11 E ~3.2-t 81gf l_f- Ct-==?QI Tx-Rx Beam association OI ~ ~ £112:!, 8-lgf := C!--==?Q! 

Tx Beam 011 cHE!- 7':ilO-J xHtg! ~ cr<zlc: Cl-2~~ -==?~W-==? £)Ct. Olot, Ct-==?.9.1 Tx 

Beam ~ 0-!I cHol-04 8!g[OI -==? U §~~ .R. ~ ~ 0 £ -==? ~ot71 ¥1 El- ~ ig;j 01 
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A11 <2!-~Ct. 

[137] -9-J O-llAl '2:!s~ !:It 2.1- ~ 01, n:H ~ 01 17H ~ ITIJ Ot ~ £=1 rg,j e ~ ~ Al l_l-(e.g .. 

symbol, subframe) 011 Al ~ ~ ~ N ° £ 12.!- ~ ~ W -==? £,!cf-. E!-. n:H ~ 7H-==? ~ 2-I 

7'HIIi~2IEIO-ll [[!-2.I- ol-LI- 01~2-1 oj-~£=1 ~ol §AIO-ll ~~~ -==?£ 5?}cf-. 12.!-Qr, 

7'H n; ~ 21 El 01~ 2-1 rg,i ~ 01 ~ ~ £l 0-1 Of ot :::= ~ ¥, 7'H l::H ~ 21 El 0,1 "6"!l 'aol- :::= 

7H-==? 2-1 rg,J ~ ~ 1 8-9-1 £, .>,d £ cj-::: Al l_l- 0,1 ~ ~ 01 ~ ~ ~ * £}cl-. 

[138] 012.t ~e 1'-l!Qf' Al-~e Tx Ot~£=1 rg,j ~ OtLl2.I- Rx Ot~£=1 ~O-!IJ.d.:c. 

§ ~ oP-H ~ § ~ -==? £}Cl-. [[!- 2.j- Al 71 J: I ~ i!I- 8 ~ l_l- Beam Association O I Al £ cj- ;:'. 

Tx Beam~ 0-11 cH~ot:::= Al£ Ct;:'. Rx Beam~ 0 1 ~ gJ- O £ -=rz-~£1-2, 8~01 

oj-Lj-2-1 Al 1::::1 :ri: ell~ O-l!Al :::= §~El- Rx Beam 12.!- ~ ~ § W ~¥, 8 ~ e z.t 

Al !::::I :rr 2-11 ~ ~ £ of-q 2-1 Tx Beam 0-11 CH El- ~ 21-~ c: Cl .2 ~ 12.!- ~ -==? '@W -==? £}ct. 

[139] Oj ol-O-llAl :::= £ ct -ff<c!E!- -"- 7ll ~ ~ ~ ~ ~ § ~(tailback operation) ~ ~ -9-1 of- 09 

8~01 §~A-! 1::::1 IL 2-ll ~O-llAl Cf--==?2-1 Tx Beam ~ Oll CH El- ~ 21- ~ c Cl.2 ~ ~ 

* '@ol- 71 -9-1 El- ~ igj O I A-ll El-~ Ct. 

[140] (1) Example 1: A-l !::::I :ri: ell~ 71 ~ rg,j ~ ~ 

[141] ~ 0~1£ Rx Beam !E :::= Tx Beam e A-l 1::::1 TI 2-ll ~ 71 ~o £ ~~~ * £,!cf-_ 

[142] 8~ e A-l 1::::1 :rr 2-ll ~ Dt cj- Cf-;:'. Rx Beam ~ ~ §ol-09 Ail o-j ;qi~ Cl .2 ~ ~ Al .:c. W 
-==? £}Cl-. Oilz:!CH, 8~e ~~A-! 1::::1 :rr 21l~O-l!A-l N§£1 :::= Tx Beam Oll ~grE!- Rx 

Beam ~ 71- ~ ol- 09 7'-11 o-j xH ~ cj .:i1 ~ ~ Al .:c. W * £}cf-_ 

[143] Oj o:H, L:11 E -9-~ .3. 2.t 8~l_l- Tx-Rx Beam Association O-ll [[!- 21- 8~ OI z.t 

A-l 1::::1 IL 2-ll ~OllA-l 71-~ oH Of ot :::= Tx Beam '3Jl!E :::= Rx Beam OI ~ ~ ~ -==? 5?}ct. 

12.!- Qf' Beam Association ~ i!.1- 8 ~ O I z.t Al 1::::1 :;:z: 2-ll ~ O-ll A-l 7 t ~ oH Of ot :::= ~ ~ "gt- O I 

ct-==?7H ~~~ ~¥. Tx-Rx Beam ~gr~ l_l-.9-I ¥-t! f::-9-171- ~~~-==? £}Cl-. 

8~e of-Lt.9-I A-l 1::::1 :;:z: 211~011Al :::= ~ e ¥-t! f::-9-12-! 'gd ~grO-ll CHE!-~ 21-~c 

c1.2~~ ¥~~ 0 £ *'@W * £}ct. 012.r ~e ¥-ti 2-9-I0117l~E!- ~ 2r~c 

Cl.2 ~ ~<21-e E_l-~OI § Al 0-11 Cf-*2-1 Rx Beam~~ Al-§ w ~¥ Oll.:c. ~-§ ~ * 
VcL 011 fj cH, "6"!l 'a A-l !::::I :rr 211 ~ 011 A-l 1'-ll o; xH ~ ~ 2t <2..! c: cl .2 ~ 01 * '@£1 :::= 

C!--==?2-1 Tx Beam ~/!E :::= Rx Beam ~ 8~01 -t! ~ot:::= i!I- ~ Oll ¥-t! f::-9-171-

[144] .:c. 9 :::= kl 1::::1 :rr 211 ~ 71 ~ 2-I rg,j -t! ~2-1 ~ 2il ~ q El- f2!ct . .:c. 9 0-11 A-l :::= L:ll E -9-~-=121-

8~ 2.l ~~(coordination) ~ ~ <5H 8~01 3 7H 2.l Tx-Rx Beam ~ g;-O-ll CH El- }::·ll o-j 

;qi ~ Cl .2 ~ ~ A I .:c. El- Cl- .2 71- ~ ~f Cl-. !E e1-, .:c. 9 O-ll A-l :::= Beam Association ~ T x 

Beam i!.1- Rx Beam 2.l ~ gr O £ 1E ~ ~~ 0 q, T x Beam 12.!- 0 £ Beam Association O I 

~ 2-I ~ * .:c. 5?} Ct. 

[145] T x Beam 12.!- 0 £ Beam Association ~ ~ 2-I al- :::= ~ e 8 ~ 2-I -t! ~ ~ (preferred 

beam) £.20-ll.:c. ~-§~ * S?}ct. OilfjcH 8~e ~ ~ Tx Beam Oll CHof-09 E_l-~OI 

~§El- Rx Beam ~ £.20-ll ~ gj- Al 7'1 J:I E>i ~ -==? .:c. $:}Cl-. 

[146] !EE!-, .:c. 907IA-l :::= A-l 1::::1 I[ 2~1~ ~£ 7IAI~ 01 A!-§or:::= Tx Beam <2..!ial-"-~OI 
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E!-~-dedicated Al.=:llg~ =E:= l::::l£c: 7'HAE t:!Cf-.i:!. 7!-78ol-<tlCL =EE!-, z.-t 

A--11::::1 IL 211 i:l ~£ 4 7H 2.1 Tx Beam ~ 011 2.I oH ~ ~ OI -'? ~t:!q .i:!. 7t 78 of- <tlq. 

[147] ~ 2.I {t L=ll E ¥.J .3. 21- 8~ ~ {Tx Beam#O - Rx Beam#I }, {Tx Beam#3 - Rx 

Beam#2}, {Tx Beam#10 - Rx Beam#3} 2.1 i? A--1 £ f5H 'a 'g,d ~gO-ll CH El- ¥ -t:::l i? ¥1 ~ 

¥ 0~ ~~ Cf-.i:!. 7f- 78 E_t Ct. 

[148] 8-~0I otLt2.I A-l 1::::1 JI 2.-lli:l LHOV·---1 := otLt2.I Rx Beam el-~ Af-§El-Ct.i:!. 7f-78W 

~¥, 8~~ 'g,d ~gt~¥~ i?~IO-ll 7l~of-O~ ,subframe #OOllA--l:= Tx Beam #07t 

Af- § t:! Ct .i:!. 7t 78 EJ-cL [[t2f-A--l . E!-~ ~ Tx Beam #0 ~ ~ f5H ~ ~ £1 := A-!I o-j 78 ~ ~ 

~~ol-71 ~loH,Rx Beam #1~ ;s:J§of-O~ X-!lo-J i-Hlg ~2t'2..! c: Cl2~~ Al~W-=? 

S?) Ct. ~ ~ ~ igj O £ E!-~ ~ subframe # 1 011 A--l := {Tx Beam #0, Rx Beam # 1}, 

subframe #J-1 O-!I A-j := {Tx Beam #3, Rx Beam #2}, subframe #J O-ll A-j := {Tx Beam 

#10, Rx Beam #3} ~ 7f-~ ot o~ :,;:-JI o-j i.H lg Cl2 ~ ~ Al~ W -=? £)CL 

[149] A--1 t:::1 JI 2-ll i:1 ~£ E!-~OI 7t 78 f5H Of of-:= Tx Beam OI .,q.=:2 ~ ~ ~ ~¥, E!-~~ 

~ ~ A--l t:::1 IL ell ~ O-!I cH ol- o~ !.:II E ¥.J .3. 7f- Al .=:2 tg;! ~ El- Tx Beam ~ 7f- ~ of- .i:!., 7f- ~ El­

Tx Beam ~ f:l~ of-710-ll ;s:JgEJ- Rx Beam~ ~78of-04 ~ 21-<2.Jc: Cl2~ ~ * ~w 

~~~ ~¥, E!-~~ ~ % ¥ ~ i? ~ 7f- ~ ~ Tx Beam~ 7f-78 ol- 04 ~ 2!-'2.Jc: 

Cl2 ~ ~ * ~w * S?}Cf-. ~ ~ 2 7H2.I Tx beam 0-11 CHE.I- Rx beam 01 ~ ~ ~¥. 

U E := f>H @ Rx beam 0-11 2.1 El- -=? ~ ~ -=? ~ ~ -=? V Cf-. 

[150] (2) Example 2: -i'.::l ~ 71 ~ 'g,d ~ ~ 

[151] El-~, Cf--=?QI BPL ~, ~ q-=?QI Beam Association ~ OI 8~o-JI ~ 78 ~ ~ ¥ z.-t 

BPL ~ £ CORESET Oj ~ 78 £171 LI- 5=. := 1 CORESET LH O-ll Ct-=?2.I BPL ~ OI 

[152] 

% 7'-111 -i'.::l ~ ( ~) 0-11 := x,11 BPL OJI CH E_t x,11 CORE SET O I ~ 78 £1.i:!_' A-ll 2 

-i'.::J~(~) O-ll := X-112 BPL OJI CHE!- J;:-ll2CORESET Oj ~78~-=? 5?)Cf-. 

[153] E!-~~ z.-t -ed~ □ !-cf- cl-:= Rx Beam~ ~§ot04 -=?-tJ §~~ -=?~W-=? 

V O O £, L=ll E ~.J.3. := otLt 2.1 A--l t:::1 JI ell~ LH 0,1 A--l q-=?2.1 A-!I o-j -ed ~ ~ ~ ~ 78 ~ 

* S?)Cf-. 7-:-ll o-j -i'.::l ~ ~ A-!I o-t 78 ~ 7f- ~ ,tJ 7f-::; El- -i'.::l ~ 5=. := CORESET 01 ~ 78 £1 := 

-i'.::l ~ ~ QI □ I w * £} q. !.:II E ¥.J .3. := x-11 o-j -ed ~ * ~ 1::::1 £ i:::: 7H A E of- 71 q {t ¥1 

7~18 .,q .=:2 tg;! ~ ~ ~ ~of-o~ ~ LH OJI E!- ~~o-JI ~ 2~ ~ * £-!ct. L=ll E¥.J.3. 71- ::i;:-JI o-j 

-i'.::l ~ -'? ~ E!-~0-11 ~ 2~ ~ := ~ ~ CORESET 2.I Al lJ- ~ Oil '2J J;:f-~ ~ W 'act:= ~ ~ 

QI □I~ * S?)Cf-. 

[154] :£ :=, PCFICH 2t ff A!- IT ~ 2.I i.H lg~ ~ t,H :,;:-JI o-j -i'.::l ~ 2.I -=? ~ Al .=:2 lg~ ~ -=? ~ 

vcL L:11 E ¥.J.3.:= ~78 _;;;s. 71£ =E := l::ll~ 71 ~ Al.=:2 ~@ ~ ~oto~ A-J1::::11::::1 TI 2-11 ~ 

@ A-110-1 -i'.::l~2.1 7H*~ Al.=:2~~~ * vq_ =EE!-, L1IE ~.J.3_:= A--ll::::I TI 2-11~ ~£ 

:£ := A-j 1::::1 TI 211 i:l A-JI E ~ £ q::: 7H-'?2.I X-ll o-j -i'.::l ~ ~ ~ w@w -=? £ £-!cf-. 

[ 155] A--1 1::::1 TI 211 iJ @ :,;:-JI o-j -ed ~ 2.1 -=? := t,H @ A--1 1::::1 TI 211 iJ o-JI A--l E!-~ o I A--l £ q ::: Rx 
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Beam ~ ~ 01 §-ol-04 ~ c!-'2..!c cl 2 ~ ~ 4= S?)::: ~I cH :;i:;:-JI o-j 1d ~ 4= ~ .2.I □ I~ 

4= £ S?)C!-. C~4=.Q.j 7'11 0-j {:J ~ ~ OI ~ ~-§! ~ ¥, 8-2e {:J ~ ~ £ Ct;::: Rx Beam 

~/ !:£.::: Tx Beam ~ A!- §-ol-04 ~ 21-'2..!c cl 2 ~ ~ 4= ~ ~ 4= 2)C!-. 041 '(jcH, 

~ ~ (~) □ I- cj- cj- ;::: CORESET OI ~~£!.I!., :z.t CORESET Dt cj- Cl- ;::: Tx Beam 

~I!:£.::: Rx Beam OI ~ ~-§! ==?- S?)Ct. ~ e CORESET OI o!- Lt ~~£!.I!., CORESET 

LH o-U A-I {:J ~ ~ £ A-I £ cl- ;::: Et ~ ~ l_l-~ o I ~ {i -§! 4= S?) cj-. 
E~ NI 
c::, -, 

[157J £ 10 e Je. ~ ~ .9.l ~ ~ Al 0410-11 rr1- = x11 o-i ~ ~ ~ ~ ~ 041 Al ITC!-. 

[158J 01- 2.H 041 ,q 0,1 A--l ::: x-11 o-J ~ ~ ~ 01 2 7H '2..! ~ ~ 71- ~ o!- S?~ 0 LI-, le- ~ ~ e 2 7H 

OIM.2.I A-II o-j ~ ~~o➔I cH oH A-I ~ §--§! * £ S?)c!-. 

[159] L·U E ¥-13.::: A-I£ cj-:::: CORESET ~ Jd £ cj- = ~ ~~0-11 ~~gt 0 £M-l 8-201 

A--l £ cj-;::: Tx beam~ 0-11 cH IT PDCCH 2 LI E-j '6 ~ ==?- ~ ol-£~ J:I Al~ ==?- S?)Ct. 

!:£. ::: L:11 E ¥~3.::: o!-L!- 2.1 CORESET LH 2.1 A--l £ c!- :::: ~ ~ ~ 0,1 A--l £ c!- :::: Et ~ 

Beam ~ o➔I cH El- PDCCH 2 LI E-j '6 ~ 4= ~ o!-£~ J:I Al~ 4= 2,JcL 01 ITII :z.t 

coRESET !:£.::: Et~ ~lie o!- LI- 01M.2.1 1d ~ Mo-!IA--! ~ 2.1 ~ * S?)cL £ 

10 o,I A--l ::: ~ ~ ml ~ ~ :ill- ¥ ~ ml 1d ~ o,j A-I £ Cl- ;::: E ~ ~ l_l- ~ OI ~ ~ £1 .I!. , ~ 

~ ml 1d ~ .g .Q.j Et~ ~ l_l-o,IA--1 8-201 ~ ~ ml ¥ {::! 2 ¥1 0-11 oH @cl-::: Tx Beam ~ 

2 W E-l '6 o!-.I!., ¥ ~ ml 1d ~ M .9.I Et~ ~ l_l-o,IA--l 8-~0I ¥ ~ ml ¥ {::! e ¥1 0,1 

oH @ol-::: Tx Beam ~ 2 LI E-j '6 o!-::: ~ ~ Oil .,q cl-~ 0 L!-, 01::: ~ ~ .Q.j t1 .2.I ~ ¥1 El­

~ 0 £ le- ~ ~ e 01 0,1 IT~ £1 J:! et::: Cl-. £ 10 e zt CORESET !:£. ::: E ~ ~l_l-Jll-

T x Beam (!:£. :::= Tx-Rx association) .Q.j '6 '71 J:I (linkage) 7t L:11 E Sf-l.3.◊11 .9.I oH ~ ~ £1 ::: 

ct- 21' El- le- ~ ~ 2.1 o~I .,q g cl- LI-£ o I oH ~ 4= S?) c!-. 

[160] £ 10 o11}d L:11 E ¥-l 3. 21- 82e ¥1 O,I A--l X1I £l- El- Beam Association j]} ~ ~ ~ oH Tx 

Beam #0 ~ best beam O £, Tx Beam #5 ~ 2nd best beam O £ {::!~cl- ~ 0 09, 

L·U E ¥-l.3.◊11 .2.I oH A-! l:::::l :i:i: i:'.-11 ~ ~ T x Beam '2..! ~A~ OI Al-~:!0-11 Al~ ig'6 £1 '.:(;!Cl-.I!. 

71- ~ o!- ~c}. !:£. El- L:11 E 5f..J=10,1 2.1 oH oH@ A--l l:::::l JI ell ~ o,j A-I A-II o-j ~ .!:2. 7!- ~ §- £1 ::: 

x,1 01 ~ ~ e 2 ~ ~ ~ 01 21-::: ~ 01 g-20,1 Al~ ig '6 £1 S?Jcl-.J1 7!- ~ ITcl-. 

L·U E ¥-l 3. 21- 8~.9.I Beam Association OI 2 7H OI .g .9.I 'E::l ~gt~~ ~ ¥ ~/ =f. ::: 

x-11 0-1 1d ~ .2.1 4= 71- 2 01 M ~ ~ ¥ 0-11 £ le- ~ ~ .2.1 ~ Al Oil 7!- ~ §--§! * £ Ve!-. 

[161] £ 10 0-11 A-j ~ ~ ml X-11 0-j ~ ~ OI -2?- (primary) PDCCH (~ e primary CORESET}, 

¥ ~ ml X-11 o-j 1d ~ OI ¥ (secondary) PDCCH ( ~ e secondary CORESET) £ ~ ~ -§! 

4= S?)c!-. -2?- PDCCH 2.I- ¥ PDCCH ;:: Best Beams .2.I ¥ {::! 2 ¥1 ~ .2.I □ I~ 4= 2)CI-. 

[162] 82e :z.t:z.t.2.1 .x➔ I 0-j ~ ~~O,I A-! A-I£ Cl-= Tx Beam ~ 0-11 cH El- A--l £ C!- = E -6Jj 

8-2e Jd l:::::l JI c.-11 ~ #0 o,j A-I ::: Tx Beam #0 ~ 7!- ~ cl- .Jl -2?- PDCCH O-!j cH El" 

~ c!-'2..! C Cl 2 ~ ~ * ~ ITC!-. =f. IT 8-~e A-I !::::l JI c.-11 ~ # 10-11 A-j ::: Tx Beam #5 ~ 
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71- ~ i>Lil ¥ PDCCH OJI cH EJ- ~ c!-8 c cl 2 ~ ~ * ~ EJ-cL ff N "tiP-ll, 8~ ::'. 

A-j 1:::::1 :rr cl! ~ #JOil Ai Tx Beam #0 ~ 7!- ~ "6"1- _]I 4- PDCCH O-ll cH El- ~ 21-8 c 

Cl .=ii~~ * ~ "6"t _]I, Tx Beam #5 ~ 7t ~ <5"t jl ¥ PDCCH 011 cH "E.1- ~ 21-8 c 

Cl .=ii~~ * ~ w * S?lCL 

[163] EJ-ll!, A-j 1:::::1 li cil ~ #0 ~ A-j I::::! li cil ~ # 1:i!} ~ 01 "6"tLl-2-I Ai 1:::::1 JI ell~ Lil OilA-l best 

beams 8 ~¥'2.!- N§~ *5=. £,!cl-_ DI~¥ 8~::'. 4- PDCCH 21-¥ PDCCH 

2¥011 CH"6"t0~ Tx Beam #OOI A!-§t:!C!-jl 71-~i>l-jl, 2 ~*~~ ~"5H 's~ 5l_!-~ 

=?-~W *5=. S?}cL OI~ ¥1t>H l:ljE~~.3.!= z.i- ~~ ~£ 7!-~t>HO~ i>t!= TxBeam ~ 

Al -=:I~ is w * 5=. 5?} Cl-. 

[164] Example 20JI [U- 2 ~. 8~::'. ~L!-2-1 Ai!::::!Jicll ~ LH011A-l Cl-*.Q.l Tx Beam~ OJI 

cH EJ- ~ 21- 8 C Cl .=ii~ ~ * ~ w * 5?l 7-l! £1 D £, A :111 ~ is 014r ~ ig,J A ¥I~ 
~ ~ OJI A-l £ cj- ff <2:! i>P-ll -§ ~ W * 5?l Ct. 

[165] A-j 1::::1 :rr cil ~ ~ £ 8-filO! 71- ~ 6H Of t>!- != Tx Beam OI Al-=r~~ ~ ~ ¥, 8~::'. 

~ ~ Ai !::::! JI c!I ~ 011 cH 3f O~ L-ll E ¥~ .3. 7!- Al -=:I~~ E_I- Tx Beam ~ 71- ~ "51- jl Rx 

Beam ~ ~ ~ "5!- o~ ~ 2!-8 c Cl .=ii~~ * ~ W * S?lcL ~j ,EjcH. "6"!-Lt.9-I 

A-j 1:::::1 :rr c.1! ~OJI 2 7H Qj Tx Beam ~ ~ 71- ~ "5!-2!-!= Al-=r ~ ~ OI ~~~ ~ ¥, 8~::'. 

¥ ~ -2 ¥17!- ~ ::'. Tx Beam o-JI cH El- ~ 2!-8 c: Cl .=ii~::'. 4- PDCCH 011 A-j * ~ f>!-jl, 

¥ ~ -2 ¥171- ~ ::'. Tx Beam o-JI cH "E.1- ~21-8 c Cl2 ~ ::'. ¥ PDCCH 01!A-l * "@W * 

S?lCI-. 

[166] 5=. 11 ::'. 8filO! ~ ~8 c cj .=ii~ ,.q 71- ~ f>H O~ f>!- != Tx Beam 2-I ~ Oil~ 

Lj- Ej- 1c!jc!-_ z.f" Ail 01 1:J ~ Oil A-j Rx Beam ~ 's ~ 5 l_!- ~ ~ ,1- ~ i>I- 71 ¥1 f>!- 0~ 8~01 

71- ~ f>H O~ "6"!- != Tx Beam OI Al-=r ~ is~ * 5?lCI-. 

[167] z.i- A-j 1:::::1 JI i::11 ~ o-JI A-l 8~ OI f>!-LI- 2-I Tx Beam '2.!- ~ 71- ~ W ~ ¥ 8fil ::'. 2 7H 2-I 

Ail 01 {:J * ~ 2. ¥ -§~El- Tx Beam ~ 71- ~ i>!- O~ 's ~ 5l_!- ~ -=?- ~ W * 5=. £}_]I, 

!:E:. != Tx Beam ~ ¥ ~ -2 ¥1 Oil [[j- 2t 4- PDCCH !:f: != ¥ PDCCH 8 Oi L <5t Ll-'2_!-~ 

A!- § <5!- 0~ 's ~ 5 {_r ~ =?- ~ W * 5=. S?l Cl-. 

[168] "5!-L!-2-1 CORESET LH Oil Ct%2-I {:J *~ OI S?l != ~ ¥, 8~::'. z.i- ~ * ~ £ Tx-Rx 

Beam pair 71- ~-=:~ (implicit) -2:A-l o-JI [[!-2lA-l ~§t.!Cl-jl 71-~w *5=. S?lCI-. Tx-Rx 

Beam pair ~ § -2 Ai != l:l! E ~~ .3. 71- 8-~0-ll Al-=r ~ is <5t 7-l L!- !:E: != Tx-Rx Beam 

pair 2-I 812l A Oil IT!- 2!- ~-=: ~ 0 £ ~ ~ ~ * 5?}c!-. l:ll E %1.3. 71- Tx-Rx Beam pair 2-I 

~ § -2 A-j ~ 8fil01I ~ ~ "B"I- != ~ ::'.. L-ll E ¥~ =1 71- Tx Beam O-ll cH El- 2 LI E-1 ~ 

AilE~ ~* 7lt:r 0 £ ~~"5!-!= ~ 0 £ "5!1~~ *5=. )?}cl-. Tx-Rx Beam pair.9-I 

~ § -2 A-l 7!- gt".::;~ 0 £ ~ ~ £1 != ~::'., igJ ~ ¥ ~ -2 !?-!(e.g., primary beam, 

secondary beam) o-JI 2-I "5H {:J * 812JA 7t ~ ~ £1 != ~ ~ ~ £gfW * £,!cl-. 

[169] (3) Example 3: 1 Rx Beam case 

[170] 1 Rx Beam 7'-11 OI A!= 8filOI ¥XI~ * ~ £1- Eil LHomni-direction Rx antenna) ~ 

A!-§"6"1- 7-l L!-, 8-filO! £_]I El- Best Beams 2 ¥ !:E: != ~¥71- -§~El- Rx Beam O-ll 

2-I "6"H ~ ~ t.! ~ ¥ ~ 2-I □ I W * S?lcL L-ll E ~~ .3. != 8fil011 7-ll -§ ~ "E.1- Rx 
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[171] Rx Beam Oj §~fir !:::!£, gig::: .2. !::: A11 Oi 1=J ~ 0-11 C!l"6"!-04 z.t Tx Beam ~ 

71- ~ "6"t .Jl ~ 2J'2_!c Cl .:i!. ~ ~ .::;,: ~ W .::;,: 5?}CL ~I l:! CH Tx Beam :'.: z.t 1=l ~ ~ £ 

Ct 2 7il ~ ~ ~ .::;,: 5?} C-! 21-£, Er lg ~ ~ 0-11 A-j ::: "6"tLI-QJ Rx Beam 12J- ~ At §-fil-71 

[OJ-§ 0-11, gigg ~ x-11 1=l ~ ~ &q9.I CORESET O £ ~ ~ "51- o~ ~ 21-'2..!c cl .:i!. ~ ~ 

Al :J.. ~ ie/ ~ * )?}CL 01 s -9-' gigg ~ ~ J..-jl::::l JI c:-11 ~ 0-!I C!l"6"t0~ L:!I E %1.3.71-

AI =i ~ ie/ EI Tx Beam ~ 7t ~ ti!- j]_ Rx Beam ~ ~ ~ "B"!- 04 ~ 21-'2..! c Cl 2 ~ ~ 

[173] <~ -t! i? .!?-I 0-!I 71 t!.!- EI 'Et 6ll 5 lJ- ~ ~> 

[174] Sr-I 0-!I A-j E E_l-lgJ-OI Cl-99.l Tx Beam ~ 0-11 qJ EI ~21-'2..! c Cl 2 ~ ~ ~ ~"51-::: 

~ igj ~ {,J- JI~£ 2{q_ q § 0 £ Tx Beam 9.I -9- {j -2 .5i1-l 0-11 9.I ffH z.t '2::1 ~ 'Et 6ll 5{}~ 

~ 01 ' ~ ~ ~.1!.PI- 7t g ~ ::: '2::1 9.I -9- {j -2 .5i1-l 71- 71- g ~ 7-II ~ ~ ~ * 'K}CL 

[176] ~ 011,~, 8-tgOI Cl-99.I Tx Beam ~ 01! cH EI ~ 21-'2..!c cj .:i!. ~ ~ * ~ W s ~, 
-9- {:j 2 ~I 0-!I C[f-21-A-! z.t Tx Beam .9-I 'Et 6ll 5l}O-II £ @" £1 E :.::-11 01 xH ~ ~ £~9.I 

7H=?71- ~ ~ ~ 9 5?}cL £ 10011 A--l gigg SF#JQJ ~ PDCCH 1=l ~ 0-11 A-!::: Tx 

Beam #0 0-!I cH E!- 'Et 6ll 5 l} (i.e., ~ PDCCH ~ ~I Er g 6ll 5{}) ~ ~ {:I "6"t .Jl, gig:'.: 

S~J.Q_j ¥ PDCCH 1=l ~ O-IIA-! E Tx Beam #50-II cH Er g 6ll 5 lJ-(i.e., ¥ PDCCH ~ 

.5i1-l Er 'Et 6ll 5{}) ~ ~ {g W 9 'K}cr, OI ITH , ~ PDCCH ~ ~I EI 'Et 6ll 5{}0-!I ¥ 

PDCCH ~ ~I er Et 6ll 5 -l} .!:2. cl- c-1 PJ'::: :A-II 01 xH ~ ~ ~~~ w@w * 5?}q_ 

;.::-jj 01 ~ ~ ~ ~~£ -=jl, {g ~ 9 'K}Cr, 

[177] A-!£ Cl-~ Er 6ll 5 -l_!- ~ :'.: A-!£ ct~ DCI £ 13!!~~ ~21-'2..! c Cl .:i!. ~ ff!- 71 ~I 5H 

N§-~ 9 £ Ve!-. ~I~ ~ Oi, ~ PDCCH 'Et 6ll 5l]-::: TM{transmission 

mode )-dedicated DC! £ '3!! (e.g., L TE DCI format .9-I s -9- 2C/2D) .9-I ~21-'2..! c 7-iz:s. 
c:::, 2. 

§-££ A!-§-£1 .Jl, ¥ PDCCH Er 6ll 5{}.g TM-common DC! £ 13!! (e.g., fal!back 

§-£.Q_j DC! format) 9.I ~ 21-'2..!E. B ~ §-££ Al-§~ .::;,: 5?}q_ cl- Al tgfiH, ~ i!.I- DCI 
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¥. ~ l.!- -2.1 ~~ ~ 7~l 7r ~ 2-1~ *5=. s.>1c.i-. 4' P□ccH 011 cH ~o1-:::::: tgd::: 

TM-dedicated DCI ¥. ~ Oil ~ ~ .£1 .:::il , ¥ PDCCH Oil CH ~ or :::::: tgd ::: TM-Common 

DCI ¥.~Oil im~~ * S?}CL 

[178] -=f. Er' L:11 E ~➔ .3. 7r ~ ~ ol-.:::il:Xt al- :::::: ~ !:2. Oil IT!- 2.1- ~~Oil Al§ .£1 :::::: TX Beam 01 

q 2 7-11 ~ ~ ~ * 5=. S?lCI-. O~I ~ ~ O-l, DL data ~~0-11 CH EI~~~ ~~or7! ¥1 Er 

□ L w~oil cHE:!- ~ 2r<2.1c: c.12.'B::: 4' P□ccH 2-1 Et~ Ello,1A--1 *~£l.:::il,uL 

~~011 cH E1- ~ ~ ~ ~ 'got71 ¥1 E:!- u L s<2.1011 cH E1- ~ 21-<2.1 c: cl 2 'a::: ¥ 

PDCCH QI 'Et~ El.!-01IA--l *~~ "?5=. £}Cl-. 

[179] <CoMP -§ ~ :Xii o-j ~ ¥1 Er Ct -8- tgd ~~(multiple beam observation)) 

[180] .,,.___ C: 
---. ---'-

Vcl-. Oil~ ~ o-j, '21 §;;I E.t ~ ~ 0,1 .2.1 E.t DPS(Dynamic transmission/reception Point 

Selection) LI- JP(Joint Transmission) ~ Qj CoMP -§~OI X·ll o-j xH ~ Oil CH 5HA--l * ~~ 

* VC!-. ~ '§!" ~ QI ~ ~ .Al O~I 011 [[I- 2 '21 L-11 E ~~.3. 71- 8- ~ Oil 7-ll zt ~ 2-I T x Beam 01I 

cH E1- ~ 2.1-<2.1 c::: cl 2 'a~ * ~al-5=.~ >.:I .Al w * S?lcl-. 

[181] L:!IE~➔ .3.:::::: At~o,1 8-~£¥E-l A-I~~ ~U-=E:::::: A--l ~ ~-2.I tgdo11 cHE_I- ~~~'21-

0t LI 21- 01 ~ ~ ~/ -=f. :::::: 01 ~ ~ -2.I tgd 011 CH Er ~ ~ ~:m- ~ ~ .:::il ~ ~ * S?lCI-. 
L:!IE~~.3.:::::: ~.:::il~;:: ~~ ~ii.I-~ 71~ 0 £ All::::! :rr 2-lliJ ~ Tx Beam '2Jla!A~ 

.=:1.21.:::il/-=E:::::: 8-~0I zt .A71::::1:rr21I iJ ~£ 71-~oHO!: ol-:::::: Tx Beam '2JlajA~ ~ ~ 

.Al .=:1. ~ ~ w * S?l Cl-. -=f. EI, 0 I 2--I Er .Al .=:1. ~ ~ LH 0,1 :::= zt TX Beam 0,1 CH EI ~ ~ 7 r 

¥. gt~ * S?lcl-. 041 ~ ~ o-j, oH ~ Tx Beam 01! cH E1- Cl 2 'a~ "? ~ W Wl 8-~0I 

71- ~ oH Of ol :::::: QCL(Quasi-Colocation) ~ !:2., oH ~ Tx Beam ~ ~ ~ol-:::::: ~ Oil cH E_I-

~~(e.g., cell ID, virtual cell ID)~ 0I gl-7AI .Al~~~~* S?lCI-. 
[182] Tx Beam ~£ Cl-:':: CORESET Oj ~ ~ ~ "? 5?} 0 ~, CORESET □ I-Cr Cl-:':: 

2 LI E-l ~ A-11 E 21- Cl-;:: QCL 01 7r ~ ~ * S?lCI-. Oil~ ~ o-j' L:11 E ~.3.:::::: q*Q.I 

CSI-RS ¥. E ~ ~ Al~ ~J!I- Oj ~ ~ Oil <2:1~ .Al 7'1.:::il, zt CORESET □ I- Ct Ct:':: 

CSI-RS ¥_E£t QCL .£1 o-j S?l~ ~ .Al~~ ~w * S?lcr. 
[183] cj-g ~~£ ¥E--l.2.I ~~::: ~~~op::1 et~* S?l 0 0 £, & ~~ .Al.=:1.~~0,1 

2-l oH cl- g ~ ~ £ ¥ E-l 2-1 ~~01 xi .Al~ * 5=. S?lcL 0=11 ~ ~ 0--1, L:!I E ~~.3.:::::: A--l ~ 

~ 0,1 CHE:!- A--l 1::::1 n 2~1 iJ ~ Tx Beam '21 !al A~ -=f. :::= 8-~0I 71- ~al-:::::: Al 1::::1 n ell iJ 

~ Tx Beam '2JlajA~:= ¥I01IA--I <2]E¼~ 1::!l-21- ~O! .Al=i~~ ol-.:::il, ~71-~'2.1 RRC 

Al =i~~ -=E:::::: 01 ~ A--l 1::::1 JI 2il iJ 011 A--l -2.1 oc1 ~ ~ ol§oro~ 01~ ~ 2.1 ig::J ~ 

.:::il 2~ Er q -8- tgd ~~{multiple beam observation) ~ ~ XI .Al W "? 5?lCI-. 

[184] -=f. EI q-g- tgd ~~ ~ OI§ Er §*tJ ig ~ Oil CH t_l- ~ ~ 5=. .Al .=:1. ~ ~ ~ * £}Cl-. 

0=11 ~ ~ o-j, L:!I E ~~.3.:::::: B- ~ ~ -§~, □PS, JT, -=E :::= ~~ ~ tJ -g- o-j cti ig ~ 0,1 

2-l oH :x-11 o-j xH ~ ~§ 01 * ~ £l :::= xi~ L!-EI-LH :::::: ~ ~ ~ E_l-~0,1 7-ll § tJ ~ * 

~)CL 

[185] 7'·!1 o-j xH ~ O! ~ ~ £1:::::: B-9-, ~ ~ £1:::::: ~§Oil cH t.1- ~ Y 71- .. q~o-11 ~ .2.1 .£! 7--I LI-

A! =i ~ ~~ * £}Cl-. ~! ~ ~ O-l, 5=. 11.2.I SF#.f.lli!t ~ O! 8-~0I ol-L~QI 
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A-! 1::::1 :rrc11 ~ Lil OJIA-l cf-*2-1 ~~OJI cH E.!- ~ cl-~c: cl 2 ~ ~ * ~ oH Of ol- :::= ~ ~ 

L:ll E 5?--l.3.= Ail Oi 5-!l ~ OJI 'e_l-~OI ~ § ~Cj-jl 8 !gt O-!l 7il Al :::i ~ %! w * S?)CI-. 

L:ll E 5?--l .3.. :::= :z.t Ail Oi {:J ¥ !£ :::= Tx Beam Oil A-! §-~El- A·I! Oi 5-!l ~ ~.5:!.2-I ~ la! A£ 

'el-~ ~Cj-jl At~ ~ 2-I/ Al :::J..~%! ol- 7-j Lt, ~ PDCCH 21- ¥ PDCCH ll Xii Oi :;;;;H ~ 

[186] ~I~ ~ Oi' §- ~ A-! 1::::1 :lI ell~ 011 Cl-~ 1=J ~ ~ & Oil A-!£ Cl-~ CORESET ~ 01 

~ 2-1 .r-1 jl, L:ll E S?--l =1 :::= c1- ~ coREsET ~ & oil §- ~ E.!- x➔1 01 ~ .5:!. ~ ~~w * 

5_>}cl-. §- ~ E.!- X-11 O-j ~ .5:!. (e.g., PDCCH) 71- ~ ~ £1 :::= ¥j ;1;:j :::= :z.t 1=J ~ ll 01! A-! §- ~ 

~I xi Ol 7-l LI-, Ai£ cl-~ ¥1 ;i;:I (e.g., frequency hopping} ~ * S?}cl-. 

[187] E.!- 3t'.!, ~I Oil A-l Xii E_I- El- Tx-Rx Beam Association ~ BPL(Beam Pair Link) OI cl-:::= 

§ O-j £ ¥ ~ * £}Cl-. 8-fil~ §- 71 tJ "<?, PBCH DMRS, !£ :::= Al~~ CSI-RS (e.g., 

Beam management ~ ~IE.!- CSI-RS) g OJI cH El- ~ ~/ .5:!. jl (e.g., preferred beam !£ :::= 

strong beam list g ) ~ * ~ E]-cl-. OI ~ L:ll E 5?--l.3.2-I -[:! ¥:I !£ :::= ~ ~ Oil 2-I oH oH 1a 

8-fil~ XI- H Oj 2 LI Ei %! oH Of ol- :::= Tx Beam, * H §-:Q-01! A-l Al-§W Rx Beam 

~I!£:::= * H §-:Q"~ * ~ ~ Al- T:! {e.g., 2 LI E--1 %! )d!E, ;;;.~, A-!1::::1:;:;: c'.il ~, 1=J ~ 

!£ = 01 ~ 2-1 A-II E) Oil cH Et ~ £ ~ *H~t O £Mi BPL ~ ~ ~ w --:-- vc1-. E.!-3t'.!, 

2 LI Ei %! A·ll E :::= A-l 1::::1 :rr i:11 ~ AH E , ~ ~ A-II E , !£ :::= {:J ¥ A-!! E g il-1- ~ o I ... q ll 

£ EHi ~01j.A.-j ~ 2-I ~ * £ V 0 LI- 01 OJI E.!- ~ £1 XI P.t O D=I, RB Ml E 21- ~ 01 ~Ill-* 

~ EHi ~O-!IA-l ~ 2-I ~ * £ £}Ct. 2 LI Ei %! A-II E :::= Al ll-~.rr}* £ EHi ~ ~ ~ oH 

~ 2-I ~ * £ £)Cl-. 

[188] BPL .Ill- ~ ££, Xii Oi xH ~ 011 cH Et ~ 21-~c cj 2 ~ ~ 5?-1 oH :z.t 8fil01! 

CORESET 01 ~ ~ ~ * '.()Cl-. CORESET ~ 8 !gt 01 x-11 O-j j;H ~ Oil cH E.!- ~ cl-~ C: 

£}Cl-. CORESET ~ ~ 011 = ol-Ll-2-1 ;;;. ~ & OJI A-! CORESET ~ Q.:j ~ Al~ ol- 71 ~IE.!­

AI ll I 2?III-* Xl--r:!, oH 1a CORESET ~ 2 LI E-1 %! oH Of ol- :::= Al- -r:! (e.g., 2 LI E--1 %! 

Jdl E, ;;;.~, A-! 1::::1 :rr cH ~, ~ ~ !£ :::= 01 ~ 2-1 A-II E), oH@ coRESERT OJI A-J 71- ~ oH Of 

ol- :::= CCE(control channel element)-to-REG(resource element group) ~ ~, 

PDCCH-to-CCE ~~,'Er 6!J ~ll, RS ~~,REG ~~(bundle) :rrj- 21- □ I Ei g oH 1a 

coRESET 011 J.d ~ 21-~c: cl 2 ~ ~ * ~ol-71 ~IE.!- ~ .5:!. 71- ~N~ * S?)cl-. 

[189] £ 12:::= cj-g ~ tl-~OI *~£!:::= L:llE~.3. OJIA-l.9-I ~ -=r~.9-1 ~ ~I~ L!-EH:!lcl-. 

[190] ~ 12 OJI J.d 7! Al~ ~ c1-*2-1 :rrH ~ ~ ~ .5:!. ff ol-jl, :z.t Ell~ □I- cl- cl- ~ 01- ~£:::i 

~ ~ -=r~w * :;?)C.1-jl 71- ~ ~Cl-. §- 71 H .£. (synchronization signal, SS) ~ ~ ~ 71 

~ ~ 8 7:ll OJI A-l :z.t §- 71 H .£. ~~2-1 7'i !::!-l cl A:! 011 & §- cl- :::= ~ ~ 2-I □ I E_!-cl-. 

71 x1 ~ 01 cr*.2-1 :rrH ~~ ~ .5:!.ff~ ~ ~. :z.t :rrH ~ ~ §- 7! H .£. ~ ~01!A-J ~ ~ E.!­

:z.t 01- ~£:::i ~ ~ q ~ Ell~ il-1- §- Al Oil ~ tJ E_l-cl-. 
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§ 71 tJ .2. igJ .TI.I- 01- '§£.::I igJ::: §~W -"? 5= 2lc!-. § 71 tJ .2. igJ::: § 71 tJ .2. 

~~o £ 7;;:! ~~ -"?5= S?}CI-. 

'2:l :r-11 ~ PBCH(physical broadcast channel) .9.I Cl 2 ~ ~ -"? ~ o!-j]_, PBCH ~ £ ~ 

71 ~ 0 £ RMS! B ~ ~ .!fl IT ~ ~ Et~ ~ l_l-(common search space, CSS) !:f.::: 

oH ta ~ ~ El~ ~l_l-~ ~ gj-o!-::: CORESET ~ 5=.~W * 21c1-. 01 ITII RMSI ::: 

71 e LTE 2.1 SI g ~ 71 §;I~~ ¥1 oH ~RE.I- ~ ¥ SI .Q.j ~ gt 0121- l!-"?-W * 2}CL 

[193] o:f-21-A-I RMSI § -==?t.1~ ¥1 E.1- CORESET E£.:: ~ ~ Et~ ~ll:::'. ~ 71 §;I~ 

B- :r-11 011 A-I {:j ~ -t! § 71 tJ .2. ig::1 2.1 7'-l !::H 2.1 xi LH o-n A-I 1e1 ~ £l ::: ~ 01 1::11-w~ ol-cL 01 

~/!:f.:: PBCH DMRS' S?.1- QCL -el- :r-11011 S?}C!-j]_ 7!- ~ W -"? 5= 2}C!-. 0~I :oCII, 8W::'. 

Tracking RS E£.:: :gt cH ~(wideband) 7'11 o-j xH ~ DMRS 71- § 71 t.l .2. ~~.TI.1-

QCL -el- :r-1171- S?l~~ 71- ~ W -"? 2}CI-. E+::, 8-WOI RMSI ~ ¥1 E.1- CORESET !:f.:: 

~ ~ Et~ ~ll.TI.1- CSI-RS l_l- 2.I QCL -el- :r-11 ~ ~ 71- ~ 0 ~ 1e1 ~ ~ ~ -"? 5= 2}C!-. cj- J..I 

Tracking RS, Wideband RS ~/!:f.:: CSI-RS 2-t QCL' 1e1 ~ ~ -"? S?}cl-. 8-W::'. ~ 71 

§;I ~ 0 I ~ I[ £).;fl A 011)-d § 71 tJ .£. ~~.TI.I- '2:l 7~1 -t! CSI-RS ~ 1e! ~ ~ ~ * 
QCL O! 1e1 ~ ~ -"? S?}c!-. 

[194] ~ 71 §;I~ 21- ~ ~ -"? ~ E.1- 8W ::'. 01- '§£.::I igJ {:j ~ ~ -'i<-1 oH CSI-RS ~ ~ ~ 
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~ ~ 01 * ~ ~cl-12'.! 7t & ~12 011 *~El- § 71 t:J ~ ~~011 cH El- ~ ~ ~:iJ-1-011 

2 7-j ot Oq ~ ~ ~ -9' £} Cf-

[207] OI ~ 01! A-I ;:: zt BPL ~ £ CSS !±. ;:: CSS ~ ~ ~ ~I El- CORESET OI ~~£I ;:: 

~~ ~ ~JI~£ V°ct. OI £1- lg" 21, zt BPL .9.I -9- {:j 2 ~I 71- ~ ~ ~ ~ -9- (e.g., -?- BPL, 

¥ BPL §), ~~~ § ~ ~ 01 71 ~I oH ¥ {:j e ~I 71- ~::: BPL 011 c.H oH A-I @ css 

!±.;:: CSS ~ ~ ~ ~I E.1- CORESET OI ~ ~ ~ "? x}ct. 041 zjcH, A-I ~ BPL 01! 

oH 'sol-::: Tx Beam O! ~gt-t! § 71 t:J :£. ~~OI Rx Beam #I 011 121741 £1 'xi c!-12'.!, 

8~::: Rx Beam # I ~ Al- §-o}O~ CSS 01! cH E.1- ~ 2.l-<2.l c ~~ ~ * ~ ~ * 5:;}c!-. 

!::EE!", -?- BPL .9.I ~ ~ 01 css 011 cH E.1- CORESET ~ .!r. ~ £ L-1 E-1 ~ Jdl E § .9.I 

[208] 01 i:'.-l El- BPL .2.1 ~ ~ ::: B-filol * ~ ot ::: ~I o-j ~ .!r. ~ C:ll 01 E-l 011 cH El- 2.11 01 E 

□H ~ !±. ::: Al-1:! ~ ~ ~ ol-::: C:ll .J1. i:'.~ ~ * £,!cl-. '&al cil £ A-I£ cl- ~ 2 7H .9.1 BPL 

pair ~ , ~ ol Rx Beam OI cl- ~ 2 7H .9.I BPL pair ~ 011 cH El- 2 7H .9.I CORESET ~ !±. ::: 

2 7H .9.1 Et ~ ~ l_l-~ OI § '&al El- XI- 1:! ~ 011 ~ ~ -t! s ¥ , 8-fil :::'. 2 7H .9.I CORESET ~ 

% ol-Ll-011 -9- {:j 2 ~ 71- 2}C!-jl 71- ~ ~ -9' £,!cf-. Oil~ ~ O-j, 12!- Qj' CSS/USS 71-

~ xi ::: s ¥, 8~::: css 011 ¥ -t:! e ~ 71- x}cl-.il 71- ~ ~ * Vc!-. @ QJ' ¥-

uss ~ OI A-j £ ~xi;:: 8 -9-, ~ ~ ~:iJ-1-. CORESET <2J laj A !±.;:: ~ 2.l-<2._l c ~ ~ 

-9' 011 CCI- i:'.I- USS .Q.j -9- {:j 2 ~I § O! ~ ~ ~ -9' £,!cl-. 

[209] !±. El- 8~01 Oq c-1 Rx Beam ~ ~ E.1- ~ ~ 011 A-j ~ 1:i ~ -9' ~ijl, Rx Beam ~ .9.1 

XI- -f:l~.9.I '&al¥ 71- Ai£ ~xi;:: s -9-. ~ ~ Rx Beam 01! cHorOq ~ xii OFDM ~ ~ OI 

ell 01 E □H ~ £1 7-l LI- !±.::: ~ *ii OFDM ~ ~ 01 A!-§-£1 XI et~ * 5?1 O-j 0~ E_l-cl-. 
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cl- %-{:l ~ 71 li(duration) ~ ~ ~ igJ' ::'. ~ -9- ~ j;1I 71 l._l- OI ~ o-j c;:: .R.~71- S?}c!-. 

[210] IIi-21-A-l At~ 01 ~ff-£1 ;:: ~ -9- ~ O-j ~ Rx Beam 0,1 cH E_r ~ .!:2. 71- ~01-0~ E!-Ct. 

er Q{' CSS/USS !:f. ;:: USS/USS 71- -§ ~ Xt~01I □H-%! £1 ;:: ~ -9-£A-l OI ~ 'Er~ 

~ lJ- ~ Oil cH Et Rx Beam ~ OI A-l £ Q{' lJ- Ct 2 Ct'2J 8fil ::'. -9- t::! -2 ~ 7t ~ ::'. 'Er 6!j 

~l._1-011 cH "Er Rx Beam~ At -§-ol-O~ ¥ 'Er 6!j ~ l._l-~01! cH "Er ~ 2!-'2Jc ~~ ~ 2 7 

-=t- {g ~ ITl-21-~ * S?}CI-. .::::Z.~XI PJ-::: ~ -9- 8fil::'. ¥ BPL ~ ~ Cl-:::: ~ 0 £ 

ll -"?'ol-.Jl -9- {:j e 5FI 71- ~ ::: 'Er 6!j ~ll ~ 211 01 E □H ~ E.f-ct. 

i:11 01 E □H ~ E_!-c!-. 

[213] - L:11 E "f-➔ 3.. 71- ~Al~ 0 £ ~ ~ ~ * S?}cL otLl-.2.I CORESET LH 011 A-l ~ ~ ~ 

~ £ !:E;:: At~ ~ £ cl-::= Rx Beam OI ~ ~ ~ -9- S?}c!-. (Q-21-J•d -9- t::! -2 ~ 71- ~ ::'. 

'Er 6!j ~ll.:ill- % ~ £1;:: XI-~ ~ 0,1 J.--l ;:: -9- {:j 2 5FI 71- ~ ::'. 'Er 6!j ~l__!-011 cH Et Rx 

Beam ~ -9- t::! -2 5FI 71- ~ ::'. 'Er 6!j ~l__!-011 c.H E1 Rx Beam .:ill- -§ ~ol-7il ~ ~ ~ "? 

S?}cl-. cl-::= Rx Beam ~ OI ~ ~ £l '2J 8fil::'. ell OI E □H ~ ~ "? ~ ~ "? S?}cl-. 

[214] - 8fil.2.I t:l-8011 ff!- ::::cl-. 01;:: L:ll E 5f..j 3.. 21- 8 fil l!- .9..1 .2.£.{g (ambiguity) 01 * 7t 

[215] <BPL ~ CORESET l._1- .9.I Association > 

[216] L:IIE5f-➔ 3..;:: At§ 71-:c;"Er igJ~ ~ A~-%!{sweeping) ot.Jl, oH9" igJo11 cHE_!- 8fil.9.I 

[217] 

~ ~ .!:2..Jl ~ 71 ~ 0 £ zt igJ ~ £ A-l l:::l I A 7 I- 71-~ Er 8 fil 21 A E ~ ~ ~ ~ * 
<,?}cl-. OI ~ 711::,!- 0 £ L-ll E "f-➔ 3..;:: zt Tx Beam O! A!-§£1 ;:: ;q ~ ~ <2=! (e.g., 

A-l l::::l lI ell CbJ A-l! E , ~ * All E !:f. ;:: {:J ~ Ail E ) ~ ~ ~ ol- .Jl 8 fil 011 7-ll ~ ~ * £..I c-1-. 

01 ol- 011 A-l ::: ~* ~ 7! l::.!- 0 £ igJ ~ -§?Q-o! ~ ~ £l xi er, A-l l::::l :i:r c11 

g .9.I 8 "f-1 £ igJ ~ -§?Q'OI ~ .9.I ~ "? S?}C!-. 

OI cc.!= Al s;!. 
c::J .J..... L- c::::J 2 

[218] B-filo! 2::: ~ *~011 Cllol-o~ ~ 21-'2Jc cl .:ii~~ -9- ~ol-;:: ~::: ~ ~ 'a cl! 

g ~ ~ 2H ~ -9- S?} .Jl, ~ ~ol-XI et::'. Rx Beam ~ Al-§~ ~ -9- ~ ::'. SINR § 0 £ 

'2Jot0~ -9- ~ {:1 ~ OI ~J::~ -9- )?}Ct. [Q-21-A-J 8fil::'. L:11 E5?-.j3.. £¥E-j ~ ~igJ'::'. 

BPL ~ .!:2. 01! 2 7-l ot o~, ~~El- ~*01! A-l ~~El- Rx Beam ~ Ol-§-o!-O~ "? ~ 
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<S:J § .r.l ::: 2. L-1 E-1 ~ A-JI E 2t zt CORESET 011 c.H ET ~ 2t<2..! c: cl ~ 'a ~ * ~ oH Of 

ol-::: 2. L-1 E-1 ~ A-JIE ~ ~ j;:I Al 7'!::: ~ 01 l::ll-~~ al-cl-. 

[220] 01 ol- 011 A-j ::: Zr BPL 01 ~ § .r.l ::: c:;::i L-1 E-j ~ A-11 E .21- Zr CORESET 011 cH ET 

~ 21-<2..1 c cl~ ~ ~ * ~ oH 01= al- ::: 2. L-1 E-1 ~ A-II E ~ ~ *I Al 7'1 71 -?-I ET ~ ig;I ~ ~ 

~ II~ ~CL O!- 2.H Oil .Al ~01!).d BPL ~ l:11 E f~.3..9.I Tx Beam(s) ilt 8W.9.I Rx Beam(s} 

l! .9-I linkage ~ .9.I □I~ -==? 5?)cl-. BPL ~ £ ::: 8 W-~ ~ ol- 7-H Tx Beam ill- Rx 

Beam .9.I x~ ~ !3 ~ Al Al ct ::: Al .::i lg~ ~ -==? 2,!c.1-. !::E ::: BPL ~ £ ::: NB011 ~ ~ 

!:f. ::: .::i ;;; -~~ ~ £ £ Al Al .r.l ::: L:!I E ~~ .3. .9.I Tx Beam ill- oH @ Tx Beam OI 

A!-§£1 ::: ;q. ~ ~ £ ~ 71 ~ 0 £ 8-igJ"OI 2. L-1 E-j ~ oH 0I= ol-::: Tx Beam (Set)~ 

[221] (1) Example A: BPL ~ CORESET ~ ~ 

[222] L:ll E ~~ .3. ::: BPL ~ £ CORESET ~ ~ ~ ol-.=il, oH @ ~ £ ~ ~ fl 7il ~ Al .::i tg;! ~ , 

!:f. ::: MAC CE g ~ ~ol-o~ 8W011 7il Big~ * 2,!c!-. ~I~ c.H ol-Ll-.9-I 

CORESET LH 011 A-I ::: a!-Ll-.9.l BPL 12.!"- 01 71- ~ ~ * .!I. 2) 0 D=t, !:f. ET oH@ 

CORESET LH 011 A-I ::: ol-Ll-.9-I QCL 7t ~ 12.!"- <S:J § ~ * .!I. S:)cl-. 01 ~ fl oH L:ll E ~~.3.::: 

Zr ia-wo,1 7-ll BPL ~ 2. w E-j ~ A-II E 21- oH @ BPL ~ fl ET Cl--==?.9.l CORESET ~ (e.g., 

localized/distributed) ~ ~ ~ ol- .=il, zt CORESET ~ £ CORESET 2 L-1 E-j ~ A-II E ~ 

~ ~ ~ -==? S?}cf-. o~ 71 A-j BPL ~ fl 011 A-j ~Hf 5: OI, Tx beam(s). Rx beam(s), Tx-Rx 

beam combination .9.I ~ Ell£ .,q .::i tg;! ~ ~ -==? S?}Ct. Tx beam(s) 0 £ BPL OI 

Al .::i tg;! ~ ~ ~ 5f., oil @ BPL OI ~ § .r.l ::: Xl-~011 cHol-O~ 8- W ~ oil @ Tx beam(s) 011 

[223] 01 ITII, CORESET 2 L-1 E-j ~ A-II E ::: oil@ BPL 2 L-1 E-j ~ A-ii E .9.I A-j c::1 ~ 01 7-l Lt, 

gigJ-~ BPL 2 L-1 E-1 ~ A-II E ~ aH@ CORESET .9.1 2 L-1 E-1 ~ A-JI E £ 71- ~ ~ * 
:?)cl-. !:f. ET fl 011 A-I X1I 21- ~ 5:: 01, Zr BPL 011 A-I .2.1 8 W-~ ~ x11 01 Al .::i tg;! ~ 011 cH ET 

~ ~ § .!:c.9.I CORES ET !:f. ::: ~ ~ X11 o-j ~ £ 71- '§ ~ .r.l ::: CSS .9.I ~ ~ ~ fl E!­

CORESET OI Zr BPL ~ £ ~ ~ ~ -==? S?}c!-. OI !Ill CSS ~ ~ ~ fl El" CORESET 011 

c.H El- 2 L-1 E-1 ~ A-ii E ::: oH@ BPL .9.I 2 L-1 E-1 ~ A-ll E 011 ~&xi P.t ~ * .!I. S?)ct. css 

!:f. ::: css ~ ~ ET CORESET ~ USS .21-::: Cl- :':: BPL 011 cH ol- 0~ ~ .9.I ~ * S?}CI-. css 
!:f. ::: CSS ~ -?-I El- CORESET 011 cH El- QCL 71- ~ OI USS .21- cl- 2 7-H ~ ~ ~ -==? .!I. 

<,?}C!-. 

[224] !:f. El" BPL ~ £ CORESET ~ ~ ol- ::: ~ ~ 8-igJ"OI 71- ~ oH Of cl-::: 8 W Rx 

Beam ~ £ CORESET ~ Al .::I lg~ ol- ::: ~o £ cH i:11 ~ -==? .!I. <,?}cl-. 0! ~ 5f. BPL OI 
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[225] (2) Example B : CORESET ~ BPL ~ ~ 

[226] BPL i!.I- CORESET .Q.j <2:1 Ef--E_l-7~! ~ ~ ~ ol- :: =f. Cl- ~ ~ lg;j O £ ZJ- CORESET ~ £ 

oH@ CORESET O! ~ §- £1 :: BPL OI ~ ~ ~ "? .5=. £,!cl-. OI ~ ¥, ZJ- BPL 011 ClJ E_l-

2 LI~ %l A·ll E :::: CORESET 2 LI E-j %l Ail E £ cH x1! ~ * £}cl-. z-t CORESET ~ 

oH g CORESET 011;.--1 Al -r:lol-:: 'El"~ 3 l_l- El-~~ 71- ~ * vcL css 71- ~ ~ £1:::: 

CORESET ~ oH@ 8™"2.I BPL "? Oil ff!- ~l CORESET 2.I "? 71- ~ ~ ~ "? .5=. £,!CL 

=E. IT cl-=?2.I css ~ ~ ~ oH cl-=?2.I CORESET ~ 01 ~ ~ ~ ~ ¥, cl-=?2.I 

CORESET ~ 8 ~ ¥ CORESET ~ -§ ~ol-7-11 ~ ~ ~ * .5=. )?}Cl-. ol-Ll-2.I -§ 7! tJ .£. 

~ ~011 4rol-:::: cl-=?2.I 01- ig-£.::1 ~ ~ 011 Cllolo~ BPL 01 ~ ~ ~ ~ ¥, oH g 

01- ig-£.::i ~ ~ 01 -§~E.1- css ~ £ l;!!J -§ ~ §-.5=.£ Al- §-ol-71 [OI-§ 01 cl-. 

[227] (3) Example C : BPL it!- CORESET 2.I 7H ~ ~ ~ ~ 

[228] Example A )i!.t Example B) .9.l ~ ¥, BPL ~ ~/ 'f;j C:l! OI E ~ 7121- CORESET 

~ ~1 'f;l C:ll 01 E ~ 7! 71- ~ xi ol- xi P1" ~ ~ ¥, L-11 E -5?-~ =1... 71- z-t BPL/CORESET 

~ ~ ~ Al .::i lg %) ~ !Ill □ I- Cl- 2 ::: ~ ~ ~ ~~oH A-! Al .::i lg %) oH 0~ ITCI-:: 8 ~ 01 

22c1-. 01 ~ oH ~ol-71 -5?-I oH L-ll E ~~ .3. 71- BPL ~ ~ i!.I- coRESET ~ ~ ~ ~ ~ ~ 0 £ 

)?}Ct. 

[229] ZJ- 8™"~ 7'1-t.!2.I BPL O! OI- \:::] XI- T:!01!A-! 2 LI E-j %) ~ ol-:: ~ ~ ~ ~ 'c,1- !:!I~ 

~c:Hol- 0 £, BPL 2 LI~ %l J..i! E01IA-! * ~ §~~ * ~ol-:: ~ 01 1::!I-~~ ol-cl-. 

01:::: coRESET 2 LI E-1 %l Ail E 01! .5=. § ~ol-7·l! ~ §- ~ * v o D=!, ~ :i!.I- ~ o £ 

8™"~ BPL 2 LI E-j %l Ail E £1- CORESET 2 LI E-j %l A·JI E 71- 8~£1 :: Al -r:l 

~ '2.:J Oil J,d PDCCH 011 cH IT 2 LI ~ %) ~ "? ~ ~ "? £.!cL 

[230] ~ 2.41 £ BPL 2 LI ~ %) Ail E :: BPL ~ £ Cl-=? 7H ~ ~ ~ "? 2} 0 D=! , CORES ET 

2 LI E-l %l '2.:J Al cl-=?7H ~ ~ ~ * £.!cl-. L:11 E ~~.3.:: BPL ~ ~ 011 oH g BPL ~ 

2 LI E-j %) ~ "? V:: CORESET(s) ~ ~ ~ ±~ A! 7'! 7-I Lt, =f.:: CORESET ~~Oil 

oH g CORESET ~ ~ §- oH Of ol-:: BPL ~ ~ ~ ±~ Al ~ =? 2}CI-. 

8™" ~ CSS ~ -9-I E_I- CORES ET ~ 2 LI ~ %) ~ "? .5=. £.!cl-. A-l £ Ct ~ Tx Beam ~ ~ 

~ oH 3 ~ Ai! 0-j ~ ~ ~ L:11 E ~~.3.71- ~ ~ ol- .=il, 8™" ~ 2 LI E-j %l ~* ~ 
8 71- ,,q ~ 0 £M-1 "5 ~ Ail 0-j ~ ~ 2.1 * tJ ~ ~ ~ ~ ~ * )?}Cl-. 

[232] EJ-3t'.!, BPL ~ CORESET XH ~ ~ ~ c!-g:i!J- ~ O! "? ~ ~ "? 2}CI-. 

[233] (i) CORES ET 2.I Al l_l- I ~TI.I-"? XI- -r:l O! ~-~ ~ 0 £ T ~ £! O=j , oH @ CORESET 011 

<2:1 ~I £1:: BPL O! -§ ~ 0 £ ~ ~ ~ "? 2}C!-. CORESET LH .9.l BPL ~ ~:: BPL 

<2J ~.A.£ T {::I £1 O=j' L:11 E -5?-~=1...:::: BPL 8 ~.A.Oil □H ~ £1:::: BPL ~ ~ ~ -§ ~ 0 £ 

~ ~ ~ 0 £ CORESET OI □H~ £1:: BPL ~~ ~ ~ ~ ~ "? 2}C!-. 

[234] (ii) CORESET it!- BPL 2 !j=- ~-~ ~ 0 £~ T ~ ~ "? )?}cl-. 

[235] (iii) CORESET :i!J- BPL 2 !j=- -§ ~ 0 £ ~ ~ ~ "? )?}Ct. CORESET <2J ~ A .21- BPL 

~ ~ 71- -§ Al Oil ~ ~ ~ ==? .5=. 5?}c!-. o~ 2-l 7H 2.I CORESET i!.I- o~ ~-j 7H 2.I BPL ~ ~ 71-
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[236] !E. :::= CORESET O! zt BPL ~ £ 1ee! ~ £1.il, W ~ £ti !:ii W ~ ~I- 71- CORESET Et ¥1 £ 

1ee! ~ ~ =? .!:c. 5?}c!-. OI ~ -9- zt BP(bandwidth part) □ I- Cl- BPL ~ CORESET OI ~~£ 

1ee! ~ £l O-j Of ol- :::= Et~ O! '.;?}Cl-. 01 c-l El- Al .:::i~<eJ .2. !::H 011c ~ ~ 0171 ¥1 ol- 0~ 

CORESET .Q.! 71 E ~ <2J ~ £~ ~ 2 !j=- configuration building block O £ -=?- ~ ol- .il, 

L-ll E -!?~ =1.. :::= o~ c.-l building block .Q.! <2J !al A ~ ~ Al .::I ~ 'eJ W =? 5?} Ct . 

[237] ~ 2.41£, 2 LI E-l <eJ <2J E-1 ~ TII- ~nl-=? ~ £ :::= ~~£ 1ee! ~ 71- ::; ol- D=l , L:ll E J?~=1.. :::= 

REG-CCE ~ ~, TxD, duration ~ ~ Cl-=?7H 1ee! ~ ot .il .::I -8 0-11 ol-Lt~ zt 

coRESET 011 xi~~ * S?lcl-. L:ll E -!?~=1..:::= BPL ~ .!:i:!. :::= ~ ~ A-I! E£ 1ee! ~ ol- D=l :z:t 

CORESET 011 □H ~ £1 :::= BPL ~ 1ee! ~ W =? S?}cl-. 

[238] ~ ~ OI 4r ~ @- OI 71 -9-1 ol- o~ L:ll E S?-~ 3. !::: BP(bandwidth part) ~ 

adaptation/activation cl-:::= ~ ~ 4 ff A!-ol-7-JI CORESET/BPL ~ ~ ~ W =? ;?}cl-. 

[239] El-~, NR-PDCCH §t.l~ BPL ~~~ 0-11 :g ?:::!ol-0~ 01= cl- O=j, Et~~ Cl-=?2-1 

BPL ~ M 2-I NR-PDCCH ~ ~ llll 2 LI Ei 'eJ cl-~~ 1ee! ~ ~ =? S?}cl-. Et~~ cl-;:: 

NR-PDCCH ~ ~ ~ 2-I Cl- ;:: BPL ~ 01IA-I NR-PDCCH ~ 2 Ll Ei <eJ cl-~~ 1ee! ~ ~ =? 

£}Ct. 

[240] Cl- -8 BPL ~ M 2-I NR-PDCCH 2 LI E-j <eJ ~ -9-1 oH Et ~ Rx 'E::I ~ ~ Oil t:_1- 7~1 ti 

IIl-cJ □ I Ei ~ 01 M ¥1 791 ~ Al .:::i~<eJ !E. :::= MAC CE~ ~ oH 1ee! ~ ~ * 21 ° D=l, oH g 

n1-21- □ 1 E-1 ~ 01 @ ~ 3 n 1ee1 791 ~ -!?I oH .il c~ £! 0-1 01= E!-cl-. 

[241] DL Ail 0-j xll ~ .2.j ~~~ ¥1 El- DMRS 0 Ell LI- !l. E ~]1} DL RS 0 Ell Lt !l_E ~ 

l_l- 2-I 3 l_l- (spatial) QCL 71- ~ OI D L X-11 o-j xll ~ 2-I =? tJ ~ ¥1 oH XI Al ~ =? 2.,!cL 

[242] Et ~ ~ ~ NR-PDCCH ~ ¥1 El- QCL 2-I 1ee! ~ ~ RRC !E. :::= MAC CE Al .::I ~ <eJ ~ 

~ oH x-11 3 ~ * 21c1-. 

[243] .!:c 13 ~ E ~ ~ 2-1 <§! ~ Al o~! Oil [[!-:::: 71 xi~ TII- Et~ ll 2-1 ol- ~ <eJ 3. x-11 0-1 ~ .!:i:!. 

§=?tJ ~ ~ 2-1 "5 ~ ~ LI- El- t.:!!cl-. ~ A-I ~~ti LH§,:D-t g ~ol-!::: 1ee! ~ ~ ~ ~ ~ * 
)?}Ct. 

[244] .!:c 13 ~ N ~ol-121 Et~~ 71 xi~ 0 £¥E-l §- 71 tJ ~ ~~~ ~ oH §- 71 t.J~~ 

* tJE!-cl- (1305). Et~~ §- 71 tJ~~ "?H~t O £J.M 71 xi~ TII- ol- ~<eJ=1.. §- 71 ~I- ~ 

* S?}CI-. ~~'eJ3. §-71£1-~ ¥IE!-~~ QljA-llA :il.l-~(Dl~AI) Ol ~71-~ 0 £ 

=? ~ ~ "? £}Ct. 

[245] Et~~ ~ 0-1 ~ ol-Ll-2-1 * tJ 'E::I ~ 01 §,ol-o~ 71 xi~ .2.1 cl-"?2-I § tJ 'E::I ~ ~ 

::::; ~ El- ~:IJ.1-~ 71 XI~ 0-11 £ .il'E!-CI- (1310). 

[246] 71 xi~~ 8~2-1 'E::I ::::; ~ .!:i:!..J1.011 71 ~ol-o~ 8~2-1 * tJ 'E::l :D-t 71 xi~ 2-1 § tJ 

'E,:ll_l-9-I 'E::I '2:!~l(beam association)~£~ ~~E!-Cl-{1315). 'E::I '2:!~I ~£:::=, E_l-~2-1 

"? tJ ig,:l Tit 71 xi~ 2-I § tJ ig,:l ~ ~ "? H ig,:l :ill- § H ig,:l 01 '2:! 791 ti ig,:l '&" (pair) ~ 

~ 0-1 ~ 2 7H 01 ~ XI Al E!-CL ig,:l '2:! ~, ~ £ !::: , zt 'E::I ~ 0-!I 4rol-:::= ~ tJ 'E::I ~ "? tJ 'E::I 

g 0-1 L ol-Ll-2-1 'E::I <2J laJAe!- !l.~ol- 7-l LI-, !E. :::= ~ H 'E::I <2J laJA.21- * tJ ig,:l 
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[247] 8fil~ 71 ,;:j ~ 0 £¥E-l 'gd <2:! 7~! ~5:!. ~ * t.]E_!-c!- (1320). 

[248] 71 Al~ ~ 'gd <2:J 7=11 ~£Oil 71 ~'6'!-0~ 'B'!-~~ 3. Xii O-j ~ 5:!. ~ '& t.]"6'1- .=il (1325), 

8fil~ igJ <2:J7=H ~5:!.0il 71~'5!-0~ '51-~~3. x110-1 ~£~ Lr 2 != ~ 21 'B'!-~~3. 

x11 o-j xH ~ .9.I ~ 2!-<2.J c ~ ~ ~ Al £ E_!-c!- (1330). 8 fil ~ igJ <2:! 7=11 ~ 5:!. 011 .9.I 'B'H 

xi Al~ ~ o-j £ 2 7H 01~ .9.I igJ ~ Oil IT!- 21-A--I, ~ 21 31- ~~3. Ail o-j xH ~ 2.1 ~ 21-<21 c 

~~011 N§~ *tJ tg::!~ ~~w * £}CL ~!{jell B-fil~ ~O-l.:c. 27H9.I igJ ig~o11 

C!l'6"!-0~ A-I£ Cl- ;::: * tJ tg::! ~ ~ zt zt ~ ~ '5!- 0~ ~ 21 '6"!- ~~3. Ail O-j xii~ .9.I 

[249] ~ O-j_r 2 7H 01~ .9.I igJ ~~ ~ § ~ A-It:::! JI c:11 ~ LH Oi!A-l A-I£ C!-:::: ~ ~ ~ ~ 011 

zt zt ~ ~ ~ * 21 CL 

[250] B-fil~ 7IAl~ 0 £¥E-l ~O-l.:c. 27H Ol~.9.I 'gd ~~ 01 ztzt ~~£I!= Ail01 At~ 

AH E (CORESET) ~ ~ E_l-filOI ~ O-j_r 2 7H Oj~.9.I ig,j 2~ ~ zt zt 2. L! E-j ~ ~ 0~ 

'B'!- := 2. w E-l ~ kll E ~ 8 ~ 0-1 i::;:: 'B'I-L!-011 cH ~ ~ 5:!. ~ *tJw * 21 cr. 

[251] B-fil ~ X-!I O-j At~ Ail E ~ O·l! CH '6"t O~ zt zt Ct ::= QCL{quasi co-location) 71- ~ ~ 

~ § w * Ve!-, Oil {jcH, E_l-'gJ- ~ X-!I o-j X!- ~ Ail E ~ ztztol A-!£ c!-::: 

CSI-RS(channel state information-reference signal) ~ :i!.I- QCL £l 1JC!-.=il 7!- ~ W * 

21 cl-, c!- :::: ~I£, E_l-'gJ-~ A·!I o-j X!- ~ Ail E ~ 8- 8 'gJ- -~ ~ A·!I o-j ~ 5:!. ~ ~I Et Xii 1 

Ail O-j At ~ Ail E != CSI-RS(channel state information-reference signal) 21- QCL 

£1 11 c!- .=il 7 !- ~ '6"t jl, ~ ~ A1I 01 ~ 5:!. ~ ~I Et x112 Ail o-j At ~ A-II E != § 7 ! tJ .£. 

~~:i!.1- QCL £11JC!-jl 7!-~w * vcL 

[252] £ 14 != ~ ~ ~ .9.I ~ ~ .,q O~I Oil ff.I-;:: ¥ ~~tJ Al A ~(100) Oil A-! Qj 71 Al~ (105) 

~ B- 'gJ-(110) .9.1 -=r- {3 ~ £ Al Et ~~ .:c. 01 cr. 

[253] ¥~ ~tJ AjA'E!J(100) ~ l._1-~£!-'6"!-0~ L!-EI-LH71 ~,~ "5!-Ll-9.I 7IAl~(105):i!.l-

t,j-q.9.1 B- 'gJ-(110) ~ .:c. Al '5!-117'112._i-' ¥ ~ ~ tJ A! A ~(100) ~ '6"!- q 0!~.9.I 71 Al~ 

~/ ~ != '6"!- LI- O!~ .9.I E_l-'gJ- ~ ~ NW * 21 Cl-. 

[254] 71 XI~ (105) ~ -® tJ (Tx) C·ll OI E-l IL £kllA-l (115), ~ ~ 't!~71 {120), &tJ7! (125), 

&.::;::tJ £!- E-!I LH130), JI £Ail.A-I (180), □11221 (185), .::;::tJ71 {190}, ~ ~ ~~71 (195), 

* tJ c-u 01 E-j :u: £Ail A-! (197) ~ ~ gt-w * £}CL -=:I 21 £, E_I- 'gJ-(110) ~ & tJ (Tx) 

Ci! 01 E-j :rr £Ail Ai (165), ~ ~ t:!~71 (170), -®tJ71 (175), &.::;::tJ £!- E1I Ll-(135), 

:u: £AilA--I {155), □-!12.21 (160), *tJ71 (140), ~ ~ ~~71 (155), * tJ El! Oj E-j 

IL £AilA-l (150) ~ ~N~ .::;:: Ve!-. &*tJ £!-E11Ll-{130, 135) 7!- ztzt 7IXl~(105) ~ 

8 fil(110) 0111---1 '51-q £ £ 1-I £1 O-j 2} 7'112._i-' 717'1 ~ (105) ~ 8 'gJ-(110) ~ ~ * 7H .9.I 

&.::;::tJ £!-E11Lt~ .:,1-t:Jlf>l-jl 2lCL [[!-2.I-A-l,~ igJ-~011 [[!-;::: 7IXl~(105) ~ 

E_I- 'gJ-(110) ~ MIMO(Multiple Input Multiple Output) Al A'E!j~ XI~ E_!-cL ~Et, -E 

igJ- ~ O~I ff!-;':: 71 Xj ~ (105) ~ SU-MIMO(Single User-MIMO) MU-M!MO(Multi 

User-MIMO) ~ ~ 2.¥ ~ Aj ~ ~ * £}Cl-, 

[255] '6"t ~ ~ 3. ~ 011 Ai , & tJ c-11 01 E-l JI £Ail A-l ( 115) != E c.H ~ Ell 01 E-l ~ * tJ 'B'!- £, 

*tJE_!- E 2.H~ c-1101 E-l ~ ~ ~ "51- ot .:ii~ '6"!- .=il, .:ii~~ E c.H~ c-tl 01 E~ ~ 
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~E-l2l~al-jl 't!~al-o~ (.:E!= {:J~ □H~al-O~), it!~ {:J~~rc-11 OIE-i {:J~~") ~ 

AilEE1-Ct. {:J~ 't!~7! (120) != O! E!IO!E-l {:J~~i!I- III-~~ {:J~~ ~ -=?M ~ 
x-l2lal-o~, {:J~~2.1 AE ~~ 7'ilEE1-cl-. 

[256] {:J~ 't!~71(120) !=, E!IOIE-l ~ III-~~ {:J~~~ c!-;;2!-al-0~ 01~ §t:J71 

(125) £ ~§ E1-CI-. O! IIll, ztzt2.1 § t:J {:J ~ ~ C-ll 01 Ei {:J ~' III-~~ {:J ~' .:E != 

Ail£ 9.l MY ~ ~ -=? ~ V Cl-. zt zt 2.1 {:J ~ ~ 71 Oil Jd , III- ~ ~ {:J ~ ~ o I 

f2:l~~O£ §t:J~ -=?~ ~}Ct. IIj-~~ {:J~~~ ~III--=? ~~ Cl-821-(FDM), ~.ii!. 

-?-III--=? ~ ~ Ct 8 £1- (OFDM), Al ~ ~ Ct 8 21- (TDM), 5=. != .:ii c ~ ~ Ct 8 21- (CDM) 

[257] §t:J7!(125) := {:J~~.2..1 AE ~~ -=?t:Jal-o~ o!~ al-LI- 01~2.1 01-~£-=:1. 

MY~£ 't!~al-jl, .:Eet, 0101-~£-=:1. t:Jy~~ ~71-~ 0 £ ~~al-o~ (04!~ 

~ o-j, 8~. ~E-l~. ~~III--=?~ fJ!::H~(upconverting) al-O~, ¥~ i;:H~~ ~IT 

.g. M 0-11 ~ gt Et ol-~ ~ .3. t:J Y ~ 'g,f ~ Al -cJ cl-. -=:1. c~ 121 , .g. ~ E.1- E-ll Ll-(130} := 'g,f ~ -t! 

al- N~.3. t:Jy ~ gigt £ ~ .g. etc!-. 

[258] 8W(110) 2.1 -=r~oi!J,i, -=?t:J E.I-E-!ILl-(135) != 71:,;:1~ 0 £ ¥E-l2.I al-N~.3. t:Jy~ 

-=?t:Jal-o~ -=?t:J-t! ~Y~ -=?~71 (140) £ AilE"Etcl-. =?t:J71 (140) != -=?t:J-t! ~Y~ 

~~al- jl(Oil ~ ~ o-1, ~ E-j ~, 8 ~, ~ 2?-IIl--=? cj- ~ fJ !::t-1 ~(downconverting)), 

~~-ti t:Jy ~ cl :,;:1 ~ 2!-ol-0~ {!l ~ ~ ~ ~ ~ E1-cl-. {:J ~ ~ ~71 (145) != * t:J-tl 

III-~~ {:J~~~ ~~ol-o~ xil~~~~ ~aH 01~ :rr£A-llA--l(155)£ AilE"Etcl-. 

[259] .:Eet, {:J~ ~~71 (145} != :u: £A-11A--I (155) £¥Ei al-N~.3.0-11 cHet ~RI--=? ~ 'El" 
~~xi~ * t:J al- jl, -=?~-tl Ell 01 E-j {:J ~ ~Oil cHoH Ell 01 E-j ~~~ * ~al- o~, 

(§ ~ -t! c-11 OIE-i {:J~~Ql ~~xi ~<21) c-1101 E-j {:J ~ ~~xi~ ~ ~ al-jl, C-jj OjE-j 

{:J ~ ~ ~ x! ~ ~ * M(Rx} C:!I 01 Ei JI £A!IA--I (150} £ ;,;:-11 E etc!-. * t:J Ell 01 E-j 

JI £A-JI A-I (150) != Ell 01 E-l {:J ~ ~~xi~ ~ ~ ~(~, {:J ~ 

Cl- □H~ (demapping)} al- jl, Cl~ E-j 21 ~(deinterleaving) al-jl, Cl .:ii~ al- ot ~§-tl 
E 2H~ Ell 01 E-j ~ ~ -=r etcL 

[260] {:J~~~71(145) ~*M E!IOIE-l TI£A·HA--l(15o)o-ll2.IEtx-l21!= ztzt 

7IXl~{105) OllAi-9.I {:J~ 't!~71(120) ~ -§-t:J C-llOIEi TI£A-llA--l{115) Oil Qje} 

x-l 210-11 cHoH ~~~ 01cL 

[261] g W(110) ~ ~ N~.3. ~ O-!IA--1, § ~ C:!I 01 Ei :rr £A-11A--I (165) != E 2H~ El! 01 E-j ~ 

x-l 21 ol- ot Ell 01 E-j {:J ~ ~ ~ A-JI E etcL {:J ~ 't!~71 {170) != Ell 01 E-j {:J ~ ~ ~ 

=?t:Jol-0~ Cl-821- ol-jl, it!~~ *~ol-Ot {:J~~Qj A E ~~ §t:J71 (175) £ 

A-II~~-=? vc1-. §t:J71 (175) != {:J~~Qj AE~ ~ -=?M ~ x-l2lol-Ot ~N~.3. 

MY~ ~~Al-c.Jcl-. -=:J.2ljl §~ 0E-llLl-(135) != ~~-tl ~~~.3. MY~ 

7p;:1~(105) 0 £ ~§Etc!-. ia-w ~ 7IAl~o-11;..--12.1 §t:J71 ~ =?t:J71!= ol-L!-2.1 

RF(Radio Frequency) ff :;:! 0 £ -=r1 ~ ~ -=? ~ V Cl-. 

[262] 7! xi ~(105) 011 Ai, g W(110) £¥El ~ N ~ .3. MY71- * t:J 0 E-11 Ll-(130) ~ ~ aH 

-=?~x.ljl, -=?M71 (190) != -=?t:Jet ~N~.3. t:Jy~ x-121.x.lo-J {!l~~~ ~~ etc!-. 
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010-lA--l, ~~ ~~71 (195) :::= 01 {!!~~ ~ x-l21tito4,,g-~~.3.011 C!l<511 *H-t! 
llt ~ ~ ~ ~ ~ ~ Ell 01 E-j {:j ~ z;.. ~ j:j ~ Ail~ E[Ct. * H c-u 01 E-j ]I £AilA--l (197) :::= 

c1101 E-l 1::l ~ z;.. ~xi~ x-l 21 tit 04, 8 ~(110) £¥Ei ~~-t! E 2H~ c1101 E-l ~ 

~ =jI- E_rCt. 

[263] 8~(110) ~7IAl~(105) :z.tztQj li£AilA--l(155, 180):::= ztzt-8~(110) ~ 

71 XI~ (105) o-JI A-! 9..I §~ ~ ::i.:j Al (Oil~ ~ 0-1, A11 o-j, ~ ~, £!- 21 ~) E_i-cL ztzt QI 

JI £A·ll.k-l ~ (155, 180) ~ JI £~iel 2C ~ ~ Ell OIE-l ~ A-l~iit:::= □112.21 

~ '::;:!(160, 185) ~ :V.t <c!~~ * £}Ct. □112.21 (160, 185) :::= :rr £Ail.A-! (180) 011 

<21 ~ £I O-j .2. n-j cl! OI ~ Al A~, O-j ~ 217!1 OI~, ~ ~ ~ Ilt ~(general files) ~ ~ 

Ai~ E_i-cL 

[264] JI £Ail.A.i (155, 180) :::= -D E~c-l (controller), Dt Ol.3.£ -D E~c-l (microcontroller), 

□ t Ol.3.£ :rr £AilA-l (microprocessor), Dt Ol.3.£ ~* E-l(microcomputer) ~ 0 £5=. 

-2.. ~ ~ * )?}CL Et¥:'.!, TI £Ail.A.i (155, 180) :::= .5t c ¥~I Oi(hardware) !r. :::= 

-12 ¥41 O-l(firmware), .:1:_:U: E -9,!I 0-1, !r. :::= 01 ~ Qj ~~011 QI f>H =?-~~ * vcL 

tit c ¥41 0-1 ~ o 1 -§ <S"r 04 E ~ ~ 2.1 ~ Al 0~1 ~ =ri ~ tir :::= ~ -9- 011 :::= , E ~ ~ ~ 

* ~ tit 5=. ~ :,:Z. ~ -t! ASICs(application specific integrated circuits) !r. :::= DSPs(digital 

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

logic devices). FPGAs(field programmable gate arrays) ~ OI JI £Ail.Ai (155, 180) o-JI 

=?-ell~ * £)Ct. 

[265] Et¥:'.!, -18-9,IIO-jq .:1:_:U:E¥41 O-j~ Ol-§<S"t04 E ~~QI ~Al Oil~~ =?-E!"5t:::= 

¥_ gJ tit 5=. ~ ~ ¥41 O-j Lt .:1:_ JI E ¥41 O-j 7t =jI- ~ ~ * £) o □4 , ~ ~ ~ ~ ==? ~ ~ * 
2)5=. ~ :,:Z. ~ -ti -12 ¥.!I O-j !r. :::= .:1: JI E -9,!I O-j :::= JI £.Adi Ai (155, 180) LH 011 :,:Z. ell .£17-l q 

0112.21 (160, 185) o-JI ~q ~ .£1 O-j TI £Ail Ai (155, 180) 011 QI 3H =jl-§~ * :?}Cr. 

[266] 8 ~ :v.r 71 Al~ 01 ¥ -ti ~ H Al A ~(Lil E -9-~.3.) At 01 QI ¥ -ti <2J E-j 1Iil 01 A 

TI £ ~ ~ 9..I 211 OI O-j ~ ~ ~ H Al A 'E!l o-JI A-! ~ ~ c.4 ~ OSl(open system 

interconnection) 2.lg/9..I <S"t¥1 37H c-!I OIO-l ~ 71~£ Ail 1 c1I 0!01(L1), X1I 2 

211 01 O-j (L2), ~ Ail 3 c-!I 01 O-j (L3) £ ~ "ff"~ :::;= 2}Ct. ~ 21 211 0101 :::= ~ 71 Ai! 1 

211010-1011 ~<S"r □4 '~ 21 xH'§!~ ~"6H ~~~~Ai ell A~ AilaEtcL RRC(Radio 

Resource Control) c-!I O ! o-j :::= ~ 71 A1I 3 c11 O I o-j 011 ~ "6'.t D=l U E 2.~ L-ll E -9-~ .3. N O ! QI 

Ail o-j ¥-ti x~ ~~ ~ A11 ~ EJ-cr. 8~, 71 xi~~ ¥-ti ~ H Lil E -9-~ .3. 2.1- RRC 

c-!I 01 o-j ~ ~ "5H RRC □1!J..I XI~~ .ii!!.l"W * ~)c~. 

[267] 0 I~ o-JI Ai ~ ~ -t/ ~ Al Oil ~ ~ E ~ ~ QI =j1- ~ £. .:1: ~ :v.~ ~ ~ ~ 0 I .:1: ~ ~ EH£ 

~ ~~ ~ ~~"6t04 E ~~9..I ~AINI~ :,:Z.~"6t:::= ~.5:. 7t::;<5"~Ct. E ~~QI 

~ Al NI ~ 011Ai ~ ~ .£1 :::= § ~ ~ 9..I 2 Ai :::= ~ ~ ~ ==? £} CL O-j L ~ Al Oil QI ~ ¥ 
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=rr ~ 01 Lt ~ ~ ::: ct ::: ~ Al ~I 011 ¥. ~~ * )?).JI, -=E := cl ::: ~ Al 0,112.1 cH ~al-:= 
=rr ~ -=E := ~ ~ i!I- .11!. x-11 ~ * 5?1 cl-. ~ "5-l ~ =rr ~ J?-10-11 A-I ~ Aps~ <2J <2J §- ~ ~!JI- ~) J:I 

PJ-::: ~=?-~~~ ~gral-o~ ~AI0~I~ -=?-~ol-7--ILI- ~~ ~2.1S:!.~0112-loH AH£~ 
~ =r1 ~ o £ ¥_ ~ .,q ~ * ~1 g ;:: At ~ al- Ct. 

[268J ~ ~~;:: ~ ~~2-1 ~t:J ~ ~*~ ~ ~~ f:;.:O-lLtJ:I gt:= ~J?-l◊ilA--l cl-;:: 

~ ~ Et ~ EH£ =rr ~-II £1-~ * 5?2 g ::: g i;J At o-117-ll At ~al-cl-. [[I- 2.1- A-! , ~ 7 I 2-1 ~ Ail EJ-
~ ~ := 2. ::: 12:! 011 A-I :x11 E_1- ~ 0 £ oH 6:1 £1 o-j ;._7 ~ 01- LI £.! .J2 o~I Al ~ <2J ~ 0 £ 

.=i:!. 2~ £1 o-j Of EJ-cl-. ~ lg{~ .Q.J ~ J?-l := ~¥-t! ~ =?-~ .Q.J gJ- 21 ~ i>H ~ 0-11 °1 oH 
~ ~ £.! o-j Of al- .J2, ~ lg{~ 9.J g 7t~ ~ ~I LH 0-11 A-I 9.J 2.::: ~ ~::: ~ lg{~ 2.1 

~ J?-1 0-11 ¥. ~ -tJ Ct. 

H~~ Ol§7t~~ 

[269] ~~-t! !:::ll-21- ~OI ~ lg{~;:: Cl-~El- fp-{::! ~~ AIA~0-11 ~§-~*£,!Cl-. 
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¥ ~ ~ ~ Al A~ o-JIA-l 8-filO! "5t~%! 3- Ail o-j ~ £ ~ * ~f>l-t= ~ lg;;j 011 

5?1 O-j A-!, 
71 Al ~o £ ¥ E-j, ~ 71 8-filQ.1 * ~ 'Ed.TI!- M 71 71 Al~ QI 8- ~ 'Ed l_r QI 'Ed 

<217~1 (beam association} ~ £ ~ * ~<51-t= 8 741; ~ 

~ 71 'Ed <2:P41 ~ £ 011 71 ~"5!-0~ ~ 71 <5!- ~%!3- Ail O-j ~ £ ~ Lt 2 := ~ 21 

"5t ~ %!=1 7':il 0-1 *H ~ QI ~ cl-<2..! c ~ ~ ~ Al 5=. <5!- := 8 741 ~ ~ gt "5t .J1., 

~ 71 'Ed <2:P41 ~ £ t= , ~ 71 8 fil QI * ~ 'Ed El- M 71 7 I A I ~ QI 8- ~ 'Ed o I 
<21741 ~ 'Ed ~ (pair) ~ ~ O-j 5=. 2 7H OI ~ Al Al iii-.J1., 

M71 8fil~ ~71 'Ed <2:jJ~j ~£011 Qj~ Al.A.I~ ~O-l.5=. 27H Ol~QI 'Ed 

i_g-~011 [[!-cl-A-!, ~71 ~ 21 "5t~%!3- AilO-l *H~2-I ~ 21-<2.Jc ~~011 A!-§~ 

* ~ 'Ed ~ ~ ~ "6"t t= , "6"r ~ %J 3- A11 O-j ~ £ * ~ ~ 'g;;j . 

Ail 1 N Oil 5->l O-j A--j ' ~ 71 'Ed <21 741 ~ £ := ' 
4 'Ed W o-JI ~ii!-t= 8- ~ ig,J ~ * tJ 'Ed 8 O-j L "5tL!-QI 'Ed £J ~AE_!-

~ gt"5t 7-I Lr, !:f: t= '& t.] 'Ed <2J ~ A 21- * t.] ig,j £j ~.A.~ 2 ¥ ~ gt "5!- t=, 

f>!- ~%!3- Ail O-j ~£ * tJ ~ lg;;j_ 

A-ll 1 N o-JI 5?1 O-j A-! , 

~ 71 ~ 0-1 5=. 2 1H o IM QI ig,:i w ~ ~ § ~ A--l 1::::1 :rr r::11 ~ LH o-JI A-! A--l £ c1- :::: 

{J ~ ~ ~ 011 4 4 ~ ~ £1 := ' "6"t ~ %/3- Ail 07 ~ £ * tJ ~ lg;;j. 

J::-ll 1 N o-JI 5?) O-j A-! , 

~ 075=. til-LtQI * tJ 'Ed~ Ol§til-09 Cl-*QI '& tJ 'Ed~~ ~ ~ E_I- ~ill-~ 

~ 71 71 Al~ o-JI £ .J1.ti!-t= 8741 ~ c-J ~ gt "5!- .J1., 

~ 71 'Ed <21 ~I ~ £ t= ~ 71 8filQI ~ ~ ~ El- £.J1.o-JI 71 \=:l-"5t09 ~ =; ~ 

~ <2.J, "5t~%! 3- 7'-ll O-j ~£ * ~ ig lg;;j_ 

J::-ll 1 N o-JI 5?) O-j A-! , 

~ 71 8 fil ~ ~ 71 71 XI~ 0 £¥E-l M 71 ~ O-j.5=. 2 7H Ol~QI 'Ed ~~ 01 

4 4 ~ ~ £1 t= 7'·!1 O-j J;:f- ~ Ail E (CORESET) ~ ~ ~ 71 8filO! ~ 71 ~ O-j 5=. 

27H Ol~QI 'Ed~~~ 44 2LIE-l%! ~o~ "B"!-t= 2LlE-l%! Ai!E ~ g 

~ o-j 5=. f>I-LtOil cH E_1- ~ £ ~ * tJ f>!-t=, "6"t~%! 3- ;i;:11 o, ~ £ * ~ ig lg;;j. 

Ail 5 N Oil V O-j A-! , 

~ 71 8-fil~ M 71 Ail O-j At~ Ail E ~Oil CH"6"t09 4 4 Ct::= QCL(quasi 

co-location) 7t ~ ~ ~ § f>l-t=, "5t ~%!3- Ail O-j ~ £ * -t.l ig lg;;j. 

J::-ll 6 N Oil 5:l O-j A-! , 

~ 71 8fil~ M 71 Ail O-j At~ AilE ~ 4401 A-!£ Ct::= CSI-RS(channel state 

information-reference signal) ~ El- QCL £1 ~ Ct ..=il 7t ~ "6"t t= , "6"t ~ %! 3- 7':·ll 07 
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& 71 8 2::: & 71 .x-11 O-j .XI- r:! Ail E ~ 8 8 ~ -~ ~ x-u O-j ~ £ ~ ~ ~ A1I 1 

:X:-1I O-j :X:1- -5t:l Ail E ::::: CSI-RS(channel state information-reference signal) 21- QCL 

£1 'tl cl- jl 7 I- ~ "B"!- jl, 3 ~ ::x:-u o-j ~ £ ~ ~I ~ :x:1I2 x-11 o-j xi- -5t:l Ail E ::::: § 71 

t.l.£. ~~Jl!- QCL £1~C!-jl 71-~"B"I-:::::, "6"!-~is 3.. Ai!O-j ~£ =?t.J ig~-

i\:il 1 N Oil V O-j A-l ' 

& 71 g-~::: & 71 ~ O-j 5=. 2 7H .9.I 'Ed ~ ~ 011 CH<5!-0~ A-l £ Cl- ::: * tJ 

:z.t :z.t ~ ~ "61- o~ & 71 ~ 2.1 "61-~is =1.. ::x:;I o-j xH ~ .9.I ~ 21-<2.J c ~~ ~ 

Al 5=. "61-:::::' "i5t ~ is 3. Xii O-j ~ £ * tJ ig ~. 

l:::l! = = == '= 

¥ ~ ~ tJ Al A~ 01I A-l 71 XI~ 01 "61-~is 3.. :X:il O-j ~ £ ~ B t.]"61-::::: ig ~ Oil 

2) 0-JA-l, 

8 2 .9.1 =? t.l 'Ed i!.1- & 71 71 XI ~ .9.I B t.l 'Ed ll .9.I 'Ed ~ 7=!1 (beam association) 

~ £ ~ & 71 8-2011 B t.]"61-::::: 8 741; ~ 

& 71 'Ed ~ 741 ~ £ 0;1 71 ~"6!-0~ iJ" 71 "6t ~is 3. :X:1I O-j ~ £ ~ LI- 2 ::::: ~ 2.I 

"3!- ~is=1.. .x-1I o-J xH ~ ~ @t.l"B!-::::: 87~1~ .¥ gj-(51-jl, 

& 71 ig,J ~ 741 ~ £ ::::: , iJ" 71 82 .9.I =? tJ 'Ed i!I- & 71 71 x I ~ .9.I B tJ 'Ed o I 

~ 7~1 ~ 'Ed ~ (pair) ~ ~ O-j 5=. 2 7H OI & XI Al f>l-jl, 

& 71 ~ 2.I "6"!-~is 3.. A1I o-j xH ~Q.j ~ 2.l-<2Jc ~~Oil N§~ =? tJ tgd::: iJ" 71 

'Ed ~741 ~£Oil .9.lf>H XIA!~ ~0-15=. 27H 0!&.9.I tgd ~~Oil ffr21-A-l 

~ ~ £1 ::::: , "6"!- ~ is 3. A1I O-j ~ £ B t.] ig ~ . 

:X:11 10 ~ 01I 2) O-j A-j, 

& 71 ~ 0-15=. 2 7H ol& .9.I ig,J ~ ~::: § ~ A-l 1::::1 :rr c-1I ~ LH 0-11 A-l A-l £ cl- ::: 

~ ~ ~ & Oil 4 4 ~ ~ £1 ::::: , "61- ~ is 3. x1I o-j ~ £ @ tJ ig ~. 

:X:il 10 ~ 01I 5?) O-j .A-j , 

~ O-j 5=. "3!-Ll-.9.I * tJ 'Ed~ 01 §"6!-0~ C!-=?.9.I ~ tJ 'Ed ~ ~ ~ ~ ~ ~i!t ~ 

&71 82£¥E1 ==?t.J"B!-::::: 87~1~ Ci .¥"gf"6j-jl, 

& 71 tg::1 ~ 741 ~ £::::: & 71 8~.9.I ~ ~ ~i!.1- £jl01I 71 \=:J-"B!-o~ ~ ~ ~ 

~ <2J' "B!-~is 3.. Ail O-j ~ £ B tJ ig igj -

:X:il 10 ~ 01I 5?) O-j .A-j , 

&71 717'1~::: M-7I 82011 {J-7I ~O-j5=. 27H Ol&.9.I 'Ed ~~OI 4:z.t 

~ ~ £1::::: ::X:il O-j XI- r:! Ail E (CORESET) ~ ~ & 71 8201 & 71 ~ O-j 5=. 2 7H 

O!& .9.I 'Ed ~~ ~ 4 zt 2. LI E-j is t,H Of "Bl-::::: 2. LI E1 is Ail E ~ 8 ~ O-j5=. 

f>!-L!-01! cH~ ~£~ @t.l"8"1-:::::, "6"!-~is=1.. .x-1I0-1 ~£ @t.J ig~-

Ail 13 ~ Oil 2) O-j A-l , 

& 71 :X:i! O-j :X:1- -5t:l Ail E ~ Oil CH "8"1- O~ :z.t 4 Cl- ::'. QCL(quasi co-location) 71- ~ OI 

~ § £1::::: , "iS"t ~is3.. :X:1I 01 ~ .!:2. B tJ ig igj. 

¥ ~ ~ tJ Al A~ 01I.A-l "iS"t~is 3.. J::il O-j ~£ ~ * t.]"61-::::: 820;1 5?)01A-l' 

==?t.l7I ;~ 
{I 71 =? t.l 7I ~ :X:il O-j gr O £.M-1 71 J;:! ~o £ ¥ Ei, & 71 82.9.I =? tJ 'Ed i!I-
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.g- 71 71 Al~ 2-I ~ H ig,,j ll 2.I ig,,j ~ 7=11 (beam association) ~ ~ ~ -==? H ol- jl, 

.g- 71 ig,J <cl 7:tl ~ ~ 0,1 71 ~ ol- o~ ~ 71 ol- N ~ .3. :,;:,1 o-j ~ ~ ~ LP= := ~ 21 

ol-~~.3. J;:1!0-l x!l~.£1 ~ 2}<2.Jc B~~ A!~ot:= :rr £A-11A--I ~ ~ gj-ol-jl, 

.g-71 ig,J <cl:l-tl ~~:=,.g-718~ 0 1 -==?=H ig,,li!I- ~7l 7IXl~2.I ~H ig,,lOI 
~7=11~ ig,J ,1g(pair) ~ ~o-1~ 27H Ol'2l XIAlotjl, 

~ 71 I[ £A-11A--I := '2l 71 ig,J <cl 7~1 ~ ~ 0,1 2.l '511 Al Al~ ~ 0-1~27H 01~2-1 ig,J 

1,g ~ o-JI [U· 21-A--I , .g- 71 ~ 21 ol- N ~.3. A11 o-j xll ~ 2-I ~ 21-~ c B ~ o-JI Ar§~ 

,9-,tj ~H AIA 'E!JOJIA--1 ol-~~ .3. J;:1jo-j ~~~ ~Hor:= 7IXl~o➔ I £}0-lAi, 

~H71 ;~ 
~71 ~H71~ X1jo-jgt 0 £M-l 8~2-1 *H ig,Ji!J- ~71 7IXl~.£1 ~H 
ig,,j ll 2-I ig,,j <cl 7~1 (beam association) ~ ~ ~ .g- 71 8 ~ OJI ~ H ot jJ_, ~ 71 ig,,j 

'2:!7~1 ~~o-JI 7l~oro~ .g-71 ol-N~.3. J::110-l ~~~ LP=:= ~ 21 ol-N~.3. 

:,;:,1 o-j ~ ~ ~ ~ Ho!-:= JI £.k!IA-l ~ ~ gj-ol-jl, 

~ 71 ig,J <cl 7=11 ~ ~ := , .g- 7 I 8 ~ .£1 * H ig,J i!I- .g- 71 71 A I ~ 2.1 ~ H ig,J O I 
<cl 7=11 ~ ig,J ,g (pair) ~ ~ o-j ~ 2 7H OI~ XI Al ot j]_, 

.g- 71 ~ 21 ol-N~ .3. Ail o-j :;tH ~ -9..1 ~ 2.r<2J c B~D-11 At§~ * H ig,J ~ ~ 71 
ig,J <cl 7=11 ~~ OJI 2.1 "liH xi Al~ ~ o-j~ 2 7H O1.g-2.1 ig,J ~~0,1 [[!-2.I-A--I 
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Jnformation sending, receiving method a:nd de,lice, storage medium, processor 

Abstract 

The present invention providl:''> a kind of mformation sending, receiving nwthod and deYice, storage 

medium, processors : \.Vhl:'1-ein. method for sending information includes : In the ca,c;e that the K ekrnent 

fir:;1 kind signaling: is generated: First kind ,c.ignaling is sentto the second corrn:nunication noik: \Vherein, 

carried in first kind signaling and the re1evant informaticm of reference signal : \:Vherein, K is the integer 

nmre lfom or equal to ! .By the present invention, solve tbe problems .. ;;ndi a;; how w report ,he rdevan, 

information of reference signal. 
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1. -~11L~,a~1fit ,SJ=l=lr*-Jffi11~r11,8 ,;ttt~1iEfrr ,'Elitt = 

fr~}R;f§*~~~if q=t Bf.JK,t-5t~,mtt '=3 p)r:r£K'1'-5t~xt Ssf.J *-~ n P~Bf.J't'~OL r, ± 
d-';~-*1~A. /JXL7'7 7" l=I c:;{ ' 

r-;S--ikk ~ ·11~- d ,-e.~""" i:;i:;: >__p..kk -*1~A. 1:tr-h i:;i:;:•__p..kk -*1~_/(,r-h-til's-+ff<--# --'=='~~1~ p -H=l 
l'·-'.J%-J!!! 1=1TJ,.,,/X.)-6.f:'J1J&% 7" 1=1-CZ ,.,;-..'T,rJIJ&% 7" 1=1c:ct'T1.7cl'i'ff'A '------J~-"5 1=17 11'1=1 

*Bf.J11§,~,; 
;it q=i , K:1/g ,:k r ~ * ~ r l Bf.J ~~ o 
2. :ttz ffl :tRlLl ~ * 1 JiJrit Bf.J 1f f! , ;it t~ 1iE fr r , IPJ * =im 11§ 11 ,8 a ~Jifeit* - ~ 11§ 4'E1 

tt: 
Jffitt~r~&z-mm1PJmit*=imffi11~1:z~m:r£*-~m4=~~~fr~~mm 

PUCCH, tm~~:tJl~A 11§:i§PRACH; 

;itq=t ,p)r;r£PRACH'E1tt :~T 5D$Bf.JPRACH~~5D$PRACHo 

3 . :t~ 1A§ tRlLl ~ * 1 J1feit Bf.J 1f i! , ;it t~1iE fr r , £J JiJrit ~~11§ % t§ * Bf.J 11§ ,~, 'EL tt ~ r ~ & 
z-: 

~~11§%~5[; 
f
~'¾--,[..µ*f~ § 
qJ,.§,1/\.JCJ.'> q ,c: .. .-,; 

~~11§ % t~Y~v=n $ o 

4 . :t~ 1A§ tRlLl ~ * 1 JiJr:iZE Bf.J 1f r! , ;it t~fil fr r , JiJrit* - ~ 11§ 4 q=i 1i =t~t~ w Jifiit £J ~ ~ 11§ 
%ffl*B1.Jffi~~*mw*-~m4m~mB1.J~~wM~~Im~£Jm:r£~~m%ffl*B1.J 
1~§ 

E .n.! ... -. o 

5 . :t~ 1A§ tRlLl ~ * 1 J1feit Bf.J 1f i! , ;it t~1iE fr r , fr IPJ * =im 11§11 ,8 a~JiJrit * - ~ 11§ 4 z 
1W, pjy;r£1f1t~~tt: 

=t~Yt* =im 11§11,81g Jiktt * -Jffi 11§11 ,8 WcI sf.J ~ r ~ & z - n r~ f1§ -~· = 

* - ~ fg 4 lX Jj[ n p~ , ;tt q=i , frp}yj£ * - ~ 11§ 4 Bf.J a~ lj(Jj[,m up)Tj£ * - ~ 11§ 41:XJ)[ 
nr~Bf.J'tlOL r, 1lll:::.1:z~p}yj£*-~11§4; 

~ it st rsJ n r~ , ;tt q=i , fr it st• 5t Bf.J it~® ,8 £J a~Jifiit * - ~ 11§ 4 Bf.J st tLl z rsJ sf.J st 
tt,mttJ=ifeit~itstrsJ flr~Bf.J'tloc r, 1lll:::.a~Jifi:r£*-~11§4o 

6. :t!R1li§ :tRlLl~ *5 JiJritBf.J 1fr!, ;ttt~1iE fr r, pjyj£1f~~'E1tt-r ~ d> z - : 
frJiJrit*-~11§ 4 Bf.J a~73(Jf,mtt11Jr:r£*-~11§ 473(~ fl r~ to/~ fr it~• 5tBf.J it st 

~tt,mtt11Jr:r£~itstrsJ nr~sf.J'ttoc r, 1PJ r%'JFzfa~t~5E11§,~,; 
fra~z.JLl Bfrit*-~ 11§ 473(Jj[ fl p~ Bf.J *-~ 11§ 4 z J§ Bf.J *-f:m 5E ~ i's] pg* 45C JLl ?Jr 

'---!'-~ ~ 'd'if~--++-- f--,g.~"""frf-r i=;i:;:•__p..kk -*1~Afrf-rn6 re-;,'~§ M,tcE:'iO ~ 6~ Bl&~"""-tb,-,....,.f~ § 
J&;:,n-J!!! 1=1 TJ ,Sf,/X.)-6.J:l'.J rJ I J&% 7" 1=1 c:;{ J:l'.J "IA.J }~ it-:l ,D, J:l'.J Fi /Ju I. , IP.J r,=iJ /"Zc;' /X.)-6.'Jl=f }E 1=1 ,D,; 

fr it st• 5t &'J it~ st* ,mtt11Jr it~ it st rsJ n r~ z J§ sf.J * = ffi k st rsJ pg r%'J Fzf a~ =t~ k 
1~§. 

p ,L!J., ~ 

;ttq=i, J=ifi:r£ffi5E 11§,~,'Elitt~ r~&z -11§ -~· = mr=t~~~*-~1[~Y!fsf.J11§,~,; 32ttt:rilf! 
~ ;}j[ Bf.J foEl!a ~1tt: o 

7. :t~1li5:tRlLl~*5p)r:i;tBf.J1fi!, ;ttt~1iEfrr, p)Titit~t@,87'1 ~ rz - : 
t& ilJW JLl t:riR! ~ * ~* ~ :}j[ Bf.J ~ tLl ; 
t&~~tiN~*~*~~B1.J~~mfrB1.J~~mB1.J~fil~~; 
iBz}R~:}xiN:ilJW~~z.JLltmi&i:fl r~sf.JsttLl; 
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l=j1Bz]R~~j[~1Yl~~ ~:izs:iUJ=r!rJ£Bh5t 11 p~ 81.J attUJ=rktEBI.J at fa] if 81.J tJFicattLl; 
*~1Jzbt*J=rJrJ£*~~f~r~s1.JattLl; 
* ~1Jzbt*J=r!rJ£* ~~1§ 481.J at tLlJ=r!r fr sl.J at fsJ if 81.J r;f-icat tLl; 
ffi:Iffl T*$X?!rJ£*~~18481.J J: 1f '&f1J!BJ.Jattd; 
ffi:Iffl T* $X?!rJ£* ~~1§ 4 81.J J: ff '&f iJ! 81.J at tLl?fr frBI.J at fa] if 81.J tJFicat td; 
pJr5£*~~1§4*~BI.J~~18%~ i31 BI.J bt*attd; 
J=rJrit * ~~1§ 4*~81.J ~~18 % ~ '3181.J bt*at tLlJ=r!r fr 81.J at fa] if 81.J ;J;;f-icat td; 
*~}Jz1tfflPUCCHbt*J=rJrj£*~~18481.Jattd; 
* ~ }jz 1t fflPUCCHbt*J=rJrj£* ~ ~1§ 481.J at tLlJ=r!r fr 81.J at fa] if 81.J ;J;;f-icat td; 
*~}Jz1tfflPRACHbt*J=rJrj£*~~18481.Jattd; 
* ~}jz 1t fflPRACHbt*J=rJrj£ * ~~1§ 481.J at tLlJ=r!r fr 81.J at fa] if 81.J ;J;;f-ic at td 0 

2/9 JJ'.[ 

8. * 1!,s:txlU~ *7 pJrJ£81.J 151!, ;tttffil fr r, pJrJ£at fa] if 81.J ;J;;f-icat tLl'ELtrS 12)_ r Z ~: 
pJrJ£atfsJif BI.J:ff-qtattLl, pJrJ£atfsJif 81.J q:r fsJattLl, pJrJ£atfsJif 81.J~JRattLl 0 

9 . * W :txlLl ~ *5 pfrj£ 81.J 151! , ;it tf 1-iE fr r , pjf 5£* ~ ~ 18 4 81.J bt * }jz~ 'EL trS 12)_ r ~ d> 
z~= 

1tfflPUCCH'&f1J!bt*J=rJrj£*~~18481.J }jz~; 

1tfflPRACH'&ffJ!bt*J=rJrj£*~~18481.J }jzJj[; 
1t ffl P RA CHbt*J=rJrj£* ~ ~ 18 4 81.J }jz~ to ft ffl PU CCH'&f f}l bt*J=rfrj£ * ~ ~ 18 4 81.J }jz ~ 

sl.J ,~;tto o 
10 . ttHJlHxlLl ~ * 1 J=r!r5£ 81.J 151! , ;tttf 1-iE fr r , 
frN~PRACHp)T~!}jSI.J p)Tj£~~1§ %~JE 18ill!tfti.%dtf:s"J·~wol r:, p)Tj£N~PRACH~1J!?t 

Wr.fr:fEl~BJ.Jat:1:i•xq:tElx:~Jifrj£N~PRACH3zJfJVP17J""1[fflFDM; 
;ttq:r ,JiJrJ£atti•x'ELtr1il2J_ r~&z ~ = atP:~---=f~fll--t1% ,t1%~it o 

11. t!R11iS:fXlLl~*lO}i)rj£$"J151!, :1ttf1-iEfrr ,Jifrj£~~18%'E1tr1il2)_ r~&z ~: 
J~'¾,[__µ~J~ § ~~l~ P 
1i=i~,v\.,e,, Ji=i,~,2- ~ Ji=i7CSI-RS; 

~W18%~SS blocko 
12. t!RW:txlU:~*l lpfrJ£8"115f! ,;lttf1-iEfrr ,Jffiu:12)_ r~&z~15A~mkJifrj£*~~ 

18481.JPRACH'&f1)!: 
Jffi M l:j JiJr 5£* ~ ~ 18 4 s"J PRA cHJi!r ~~* 81.J s s b 1 o c kxt m. 81.J :rJJ-qa}i A sl.J PRAcHsl.J at ti 1ft 

I, liftlkJifrj£*~~1§4?Jrdi fflBI.JPRACH'&f~ms"Jat:1:i1:fLI; 
im n l:j Jifrj£* ~ ~ 1§ 4 81.J PRACH}i)r ~ ~:k 81.J SS b 1 ockxt@. 81.J i<JJ-qtti A 81.J PRACH'&f f}l , ~jij JE 

Jijfj£*~~184?Jrdi ffl81.JPRACH'&fi1!; 
im M iAA )E :fEI ~ 18 :ii't tf fil 1k1tf: 81.J SS b 1 o ckxt@. 81.J i<JJ-qa ti A 81.J PRACH 81.J at :1:i 1:fLJ!. , ~m 5E?!r 

5£* ~ ~1§ 4 ?Jr di ffl 81.J PRACH'&f fm BI.J at :1:i1:fLI; 
im M 1AA JE tEI ~ 1§ ill! tf fil 1k1tf: sJ.J ss b 1 o c kxt m. BJ.J :rJJ-qa ti A BJ.J PRA cH 'Bf tl! , 1iftl J£ J=r!f 5£ * ~ 

~184?!rdi fflB"JPRACH'&ff)l; 
l:j Jijyj£* ~~18 4 81.J PRACH?!r~~jsl.J SS b 1 ockxt @.81.J i<JJ-qtti A 81.J PRACHBI.J at tiffflff JI, l:j 

Jifrj£* ~ ~18 ~ ?Jr di ffl 81.J PRACH'&f 1)! 81.J at ti 1mH JI ffl ~ ; 
l:j Jijfj£* ~ ~18 481.J PRACH}ifr~~:k81.J SS b 1 ockxt ffi'.81.J i<JJ-qtti A 81.J PRACHBI.J at 7VP11mH JI, l:j 

3 
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pfr;r£Ji - ~11f~ ?fr r:'i m 81.J PRACH'8t i1JHl"J at ~m {ffiallffl Pl ; 
l=gfp!f ;'E;t§pj {1§il[t~fil~{tf:BI.J SS blockxt /5Y.81.J fJJ~i'Fr~ABI.JPRACHBI.J at±i{ffiBJI, £J ?fr:i£ffi 

-~11§~pfrr:'i ffl61.JPRACH'8t~sl.Jat±i1irJlfflpj; 
l=g fp!f ;'E ffl Pl {1§ ii[ t~ fil ,ffiz i& 81.J ss b 1 o ckxt /5Y. 1¥1 f}] ~El t~ A BI.J PRACH 81.J at ~yJ {ffia JI , £J ?fr:i£ffi 

-~11§4J=ifrr:'i ffl61.JPRACH'8f~i¥Jat~JJ{i[Jlfflpj; 
;1t q:t, jp!f }E;t§pj 11§il[t~{iE~1tf:BI.J SS bl ock79 £J }1frj£ffi-~{1§ 4 pfr r:'i ffl 81.JPRACH?fr*lll 

81.JCSI-RSl¥JSS blocko 
13. ttHTiS tx:fLl ~ * 11 J1fr:i£ 81.J 1f1! , ;1tt~1iE ft r, ft rAJ ffi =im 11§71 }~ RJE?fr:i£ffi - ~11§ ~ 

zmr ,J=ifr:r£1f1t~§1t12J. r~&z -= 
t~4t?fr:i£ffi=im {1§71,8RJEEII.Jffi=~11§4, ;1t q:t, J=ifr:i£ffi=~{1§49=' ~wtm5Ei¥JPRACH 

'8f ¥»R , ;1t q:r , pfr j* tm 5E BI.JP RACH '8t ~ 191-A 8 re IElx ~tm 5E x. 1¥1 PRACH '8t iJ! * ir q:r m 1$ BI.J PRACH 
'8t ~ ; J=ifrj£ tm k 81.J PRACH'8t ~ m rt~~ pfrj£ffi - ~ {1§ 4 ?fr r:'i m 81.J PRACH'8t ~ 1¥1 at ±i ;fO / Elx~Y-! 
±i1illl; 

+£1lf. hi:;: '*kk - '!ti/~--++- d '-&~¥:rrf,-t M.-= *'~A _:ttr-h hi:;: ·--P-~=*'~Ar-h-1,tt;-f& E hi:;:~,£-kk -
1><. '1)<JJI J:'.[~,J;f';_;im 11=1 71 '"'/X.,cc,_P'J %~'.::f':;; I l=I CZ , ,,, 'T , rJI ~?R~'.::f':;; 11=1 CZ 'T 1-75W '----J rJI xe31~ 

~{1§481.JPRACH'8ff)!J=ifr*~i¥1ffi5EBI.JCSI -RS'8f~lO/ElxSS block; ;1tq:r, pfr:i£ffi5Ei¥JCSI-RS 
'8f~lP/ElxSS block191-A21NcJIElx~ffikx.BI.JCSI -RS'8f~m*irlP/ElxSS block*ir 9='m1'$ 
81.J, J=ifr:i£ffi5Ei¥JCSI -RS'8f f)!l0/Elx:SS block£J pfrj£ffi-~11§4 pfr r:'i ffl BI.JPRACH'8ftJ!*Ii::ko 

14 . ttHJiHx :fLl ~ * 1 Elx: 11 J=ifr:i£ 81.J 1f 1! , ;1t t~1iE ft r , 
pfr :i£ ffi - ~ 11§ 4 ?fr r:'i m 1¥1 PRACH '8t ~ , 19 ?fr :i£ ffi - ~ 11§ 4 pfr r:'i m 81.J PRACH*~ 81.J s s 

b 1 ock1¥J xt J5Y. 1¥1 f}]~flt~ A BI.JPRACH'8f iJ!; 
pjyj£ffi - ~ 1a 4 p)T r:'i m 81.J PRACH'& 1)! , 19 pJrj* ffi - ~ {1§ 4 p)y r:'i m 81.J PRACH*~ 81.J cs I -RS 

81.J ;w fE ;f§ pj 11§ ii[ t~fil ~{tf: 81.J SS b 1 o c kxt Jw 81.J f}]~fl t~ A l¥J PRACH '8f 1»R o 

15. ttHliHx:fLl~*13pfr:i£81.J1fi!, ;1tt~1iEftr, 
m:r£m=~m4q:r§mffi-1t~~oo,;1tq:r,m:r£m-1t~~oo*1¥11t~~~m19m 

-m 5E {aat , pfr:i£PRACH'8f 1J!*ii-* £J pfrj£ H: t~{irxt mz i¥JPRACH'8ttJJHBlm 1$; 
m:r£m-~m4q:r§mffi=1t~~oo,;1tq:r,m~m=1t~~oo*1¥11t~tt~m19ffi 

=t~5E f1[at, pfrj£CSI -RS'8t~*il-lP/ElxSS block*il-9=' £J pfr:i£btt~firxt 15Y.Bf.JCSI -RS'8ff)! 
,tO/Elx:SS blockiim1$0 

16. ttRWtx:fLl~*1J=ifr:r£1¥11f1t, ;1tt~1iEftr, J=iJr:r£1f1t~§1t = 

~~m:r£ffi=imm71~reI1¥1ffi~Wfil;,;1tq:r,m:r£ffi~Wfil;mrm~ttrfflP1 
at ±i J'(i 7G r BI.J PRACHZ raJ BI.J ~m±i raJ ~ 0 

17. t!RWtx:fLl~*2pfr:i£81.J1ft!, ;1tt~1iEftr, ftimuJ=ifrj£PUCCHpJrj£ffi-~11§4lPimtt 
pfr:i£PRACHJ>ZJE?Jr:i£ffi-~11§41ffflfflp] 81.JlNcJI{§ ,'E,, ;1tq:r, pJr:i£1NcJl11§ ,'E,§tt l2J. r~&z 

m~ffi=imm71~~mzm □ ~~st~; 
hi::: '* ~ - , !ti ,~--++- s wtr rw. ~ 0 J:=? 1i1 hi::: '* ~ - , !ti ,~--++- s '-& ~c'b hi:::~~ kk _ * ,~ A rrf,-t □-+- ,'cr1 ➔ 1,cr1 rJ1~;,p-Jfill1=1l1,.,, 1"-L~OO '----Jl'-'JrJl~?R-J!!il1=1l1rn,!X.J.6-rJ1xe% '.::f':;::11=1 CZP'Jl-l'j Sj,<_ Sj 

sl.J at !'aJ 1ffia Ji ; 
N*Llf1§il['8ff)!*CORESET'8f~; 
:t~~~raJ 0 
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18. ~ W18 }~, bt~1fit, mJ=llr * ~:lifi 1811,8 , ~t~tiE fr r, "ElAt: 
t_,_.,rf.--.qp; ~ 'lti1~-++- r5 ,g.~¥oM~-#1~ l=l 13z'1X. 7n ~J!!! i=i 71 "'' /X_,(6_ P 'J Jg;- -'5 i=i 7 ; 

4/9 JJ'.[ 

11m5E~ JifiJ£~~1*%if§*s"l 1* ,1~,, ~ q:i, JifiJ£1* ,1~, 'E11t L;J T ~&z ~ = ~~1* %if§*~ 
51 B"J1§,~,, ~~1§%ti4Y:IJJ$.B"J1§,~,; 

•l:9.' a;.,_,___, rrl-r hi:;: '--l'-1~ § i;::; 1.,1:E.1,t,. hi:;: '--I'- kk ~ ,.-,; 4~--- 1---­
'l~'l-lfflJE P'J rJ, J& i=i ,6,JX. vJ/:t~i=r m :i&%~J!!! i=i 71 ,~, o 

19. ttH!istxlLl~*18p)r;£B"J1fr!, ~t~1iEftr, 
Jifi J£ 18 -~- q:i 'E1 tr1i B"J Jifi;£ ~ ~ 18 % ffl * ~ 5 I B"J JJI: § /J, r ~ w r J1fr;£* = :im 1811 ,8 jg Jifi 

J£*~:lifi1811,8Wclr.B"J~~18%if§*~51 s"J&ffi~ § o 

20. ttR:ti:rxlLl~*18JiJrits1.J1frt ,~t~1iEfrr, friiH:L;J T~&z ~:fkftf:at ,!1JrJ£1* -~­
q:i 'E1 tr1i Jifi;£ ~~{§%if§*~ 5 I : 

pfr;£ ~~{§ % BI.J ~~{§ %ti4t :c}J $.ffl xtr• A B"J ~~{§ %ti4Y: :c}J $. I'll.] & rn, /j, r ~ w 
wf*~1'lf;i; 

mJ£~~m%B"1~~m%~~rt$.ffl~rmJ£~~m%ma*m~B"1•*~~m% 
:tt4y::c}J$B"J &1-a, /J,r~wwr*= n f;i; 

mJ£~~m%B"1~~m%~~rt$.ffl~rm5E~~m%TB"J~~m%~~rt*B"1& 
f][,/J,r~wwr*- flf;i; 

mJ£~~m%B"1~~m%~~rt$,ffl~rmr#•&*~~m%~~rt*B"1~~rt 
$.El"1&1R, /J,r~wwr*R-Y flf;i; 

!1Jrit ~~{§ % 1'11.J ~~18 %ti4Y: :c}J $, Ar ~wwr * 1i fl f;i o 

21. ti11iStXlLl~*2Op)rJ£B"J1fr!, ~t~1iEfrr, 
J1feJ£*~ n p~, Jifij**=n p~, JifiJ£* - n p~, J1JrJ£*11J1 f;~:imML;J r· z ~1fA1ImJE' = 

EB?frJ£*=:im{§71,8Wclr.B"Jf][, fmkx.B"Jm; p)yj£*[g fl f;lt:imML;J Tz ~1fAtiftlJE: pfi;£* 
=:im 1§ 71 ,8 Weir. 61.J fl[ , EB ?frJ&&*~~ 1§ %ti4Y: :c}J $. I'll.] 5t11. m IE 1Im JE B"J fl[, fm JE x. B"J 1R 0 

22 . ti 11iS :rxlLl ~ * 18 JiJr;£ B"J 1f r! , ~t~1iE fr r , pfr;£ f§ ,~. 'E1 tr1i : * ~ {§ }~Ufo * = f§ ,~. ; 
~q:i, !1JrJ£*~{8,~-'E1tr1iL;J T~&z~: JifrJ£~~18%ffl*~ 51 B"J~ §; ~~1*%*£ii 

1'11.J ~ § ; ~~ f* % 7J\.£ii 1'11.J £ii~ 5 I ; ~'1" JiJrJ£ ~~1* % 7J\.£ii q:i • A 1'11.J ~~ {§ % s"J ti4Y: :c}J $ rn ; 
m~~~m%B"1~~m%~~rt*q:i•*B"1~~m%~~rt*;fflr#•&*~~m%~ 
~rt$.B"J~~rt*;~fflr#•&*~~m%~~rt*B"1~~rt***~B"1~~m%ffl* 
~ 51; Jifij**=:im1811,811't5EB"J~~1*%if§*~ 51; !1JrJ£*=:im1811,8ffi5EB"J~~1*%1'11.J 
~~{§ %ti4Y: rt $.fJl; Jifi;£* = {§ ,~, 'E1tr1i L;J T ~d> z ~: ~~{§ % ffl *~ 5 I , ~~{§ %:ti 45,,: 
J}J$o 

23. ti11iS :rxlLl ~ *22JiJrJ£ B"J 1frt , ~t~1iE fr r, Jifi;£ * = {§ ,~. q=i 'E1tr1i ITT~~ f8 %ti4Y: :c}J 
* jg &7J\. ~~{§ %ti4t :c}J * 0 

24 . ttR 1lis :rxlLl ~ *22 Jifi;£ B"J 1f r! , ~t~ 1iE a r , JiJrJ£ * = {§ -~- q:i 'E1 tr1i ITT JiJrit ~ ~ 18 % ffl 
*~ 51fflt:r:t~:1:111001!'t1F 0 

25. ti11iS :rxlLl ~ *22JiJrJ£ B"J 1frt , ~t~1iE fr r, :imM L;J T z ~ 1f AR fflfofi;£* ~18 ,~, ;fo 
hi:;: '--I'- qp; - {~ § 
r; 1 ~w ____.. E ,c..'\: 

:l:)J ff ffl PUCCH'&t v! & ffipfi;£* ~ 1§ }~, ;fo pfr;£* = {§ ,~, ; 
:l:?J{tfflPUSCH'&tv!& ffipfij£*~1§ ,~,;f0pfrJ£*= {§ ,~,; 
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1tfflPUCCH'8ffJJlt& tiJ=iJrj£ffi-{1§ ,'E,, ITO 1tfflPUSCH&tfJ=iJr5£ffi= f1§ ,'E, o 

26. ttH!is tX:fLl ~ 5:K25 J=ifr5£Er-J 1Jit, ;1t t~1iE fr r, ft ft J=§PUCCH'8f iJ!& tiJ=iJr;£ffi - 11§ ,'E, , 1t 
J=§PUSCH&tiJ=ifr5£ffi=f1§,'E,81.J'tim. r ,?Jr5£1Jit:if"E1At12J, rZ -= 

MJ£ffi=mm~~~A~reiffi-m~Er-J~h,Jt$,MJ£ffi-m~mrm~mJ£ffi 
-mm~~l2),~*~~m%m~w•Er-J1JA&ffl~~m%m~w•; 

M5£ffi=mm~~A~reIMJ£ffi-m~Er-J~h; 
Fii:;: '--4'-~ ~ 'it'j{~--++- d ~v+Fii:;: '--4'-~ 'it'j{~--++- d,m.J W i:;i:;:~-¾'-"'k 1~ § 
r11 J~~-J!!! i=i 71 m/l'-/1'._J r11 J&~-J!!! i=i 71 "" l=ILl'=LrJI xe%- i=i ,(!;,; 
i:;i:;: '--4'- kk ~ 'do 1~--++- r5 v-+ i:;r:;:~-¾' -"'k 'do 1~--++- d ,m.J w i:;r:;: '--4'- -"'k 1~ § m J~%-J!!! a 71 "'' ,11'..J m xe%-J!!! a 71 "'' 1=1ul'=Lm :r&~- a,(!;, o 

27. :flR1tistX:fLl~*22?fritBI.J1Jyt, Jtt~1iEfrr, J=ifrj£ffi-f1§ ,'E,81.Jim *Ll~fifii7JA, 5J?!r5£ 
ffi = 11§ ,'E, Er-1 im *Ll ~ fill; 1J A~ [qi o 

28 . t!R tlls tX:fLl ~ * 18 J=ifr5£ 81.J 1J1t , Jt t~1iE ft r , J=ifr5£1Ji~:if ~ tr1i l2J, r ~ d> z - : 
frMJ£~~m%~~~m%%ffl~Er-Jx~~~m%Er-1Mm.r,!2J,~*~~m%m~w 

$Er-J%A&fflMJ£x~~~m%~@Er-J~~m%m~w•; 
frf.J-0~~~1§ %?J\.£ils1.J~~~~1§ %%£il * m1tY~~~1§ % , HJ=ifr5£~~11§%~m 

~Er-J~~m%Er-Jmm.r,12J,~*~~m%m~w•Er-J%A&ffl£JMJ£m~Er-J~~m%~@ 
sl.J ~~11§ %tl4jCJ}J$; 

frM~~~m%~1~~~m%Er-JMNr,!2J,~*~~m%m~w•Er-1%A&ffl£JM 
5£1 ~~~1§ % xt @sl.J ~~1§ %tt4jC r}J *; 

;!t$ ,x, Y ,D,J~:Ar!!X~rlBI.JiEJtfJio 
29. t!RWtX:fLl~5:K28J=ifr5£BI.J1Jit ,;ttt~1iEfrr, fr?!r5£~~11§%~~~11§%%£il~ Er-JX 

~~~1§ % sl.J -ti m • r· , m rit • J=iJfJ£x ~~~ 11§ % Er-J J1Jf J£~71\.~~1§ %tt4jC w * Er-J ~~ r}J 
•~1t12J, r~&z-= 

m~~~m%%ffl~Er-Jffi~~~m%Er-J~~m%m~w•; 
fr?!r5£~~ 11§ % ?J\.£il g~ sl.J ffi ~ ~~ 11§ % sl.J ~~ 11§ %tl4jC r}J $ ; 
MJ£ffi=mm~~reIEr-Jfflr#•~*~~m%m~w•Er-J~~ffi; 
MJ£x~~~m%$Er-Jffik~~m%Er-J~~m%m~W$o 
30 . t!R W tX:fLl ~ 5-K 28 pfr 5£ 81.J 1J it , Jt t~1iE fr r , fr J.J-D~~ ~ 11§ % ?J\. £ii 81.J ~~ ~~ 11§ % 

?J\.£il$m1tY~~~11§% ,HJ=i!rit~~f1§%~m~s1.J~~f1§%s1.Jtim r, mrit•J=iJrJ£mti 
Er-J~~m%Er-JMJ£~*~~m%m~w•Er-J~~w•~m12J,r~&z-= 

mJ£o~~~m%%ffl~Er-Jffi~~~m%Er-J~~m%m~w•; 
m~o~~~m%%ffl*Er-Jffi~~~m%Er-J~~m%m~w•; 
m~ffi=mm~~reIEr-Jfflr#•~*~~m%m~w•Er-J~~ffi; 
M5£D~~~m%%ffl~Er-JY~~~m%$ffi~~~m%Er-J~~m%~~W$o 
31 . ttR W tX:fLl ~ 5-K 28 J=ifr5£ 81.J 1f 1t , Jt t~1iE fr r , frpfr5£ ~~11§ % ~ J ~~~11§ % 81.J ·ti m 

r,fflr#•mJ£1~~~m%Er-1Mit~*~~m%~~w•Er-J~~w•~m12J,r~&z 

MJ£1~~~m%$ffi~~~m%Er-J~~m%~~w•; 
mJ£m=mm~~reIEr-Jfflr#•~*~~m%~~w•Er-J~~ffi; 
fo!rit J ~~~ {1§ % g~ Er-1 ffi~~~11§ % sl.J ~~11§ %tl4jC r}J$ o 
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3 2 . tlHTiS tX:fLl ~ * 29 pfiJ£ B'-J 1f 1:! , ~ t~ 1iE ft r , ft J=ifr J£ 11°1 IE~~ 18 % fir r - 'i' Elx: $ ~ 11°1 
IE~~ffi%*ffl~B'-JMocr,mJ£m1E~~m%~-~Elx:$~mJ£ffi1E~~ffi%*ffl~A 
~•*Elx:~-~~~m%m~m$8'-J~~m%;Elx:~,m~mlE~~m%~m~~~m% 
* A~ •*Elx:~-/J,~~11§ %tl45o=h$8'-J~~11§ % o 

33. tlRWtX:fLl~*28p)rJ£B\!7J¥:!, ~t~1iEftr, ~*~~11§%1l41v=JJ$B'-J:W:itt~:lifitl12J_ 
r_¥.&z-1fA1im5i:'= 

tlR Wtm 5i:' x. ITT :Wm; flfti IE ; 
ttRWfflr#•mJ£~*~~m%m~m*B'-J~~m*~k; 
t!R w m rit • ,rfiit ~ *~ ~11§ % 1l4t m * s'-J ~~ r}J * ~o pfiJ£ffi =m 11§ 11 }2. J!!irJt s'-J n 

r!R 11Hm IE ; 
~ * , mtt $ ~tjf-iR& m $ 'i' pfiJ£ ~1l~~ 11§ %1:l4t r}J * st tt oc r , pfiJ£~ *~~ 11§ 

%m~m$8'-J:Wm;~mJ£$~~m*ffi-~mmm~B'-Jffi-~*~~m%m~m*~ 
m~$~~m*ffi=~mmm~B'-Jffi=~*~~m%m~m$z~,~*,mJ£ffi-~m 
'=== ,=;i:;: '-+'- kk ~ -1,- 'J:l +A kIT 

-'---J r11 ~%-11;,f\1'/,11-1=1 "<'f.J o 

34. ttRWtx:fLl~*2s,rJrJ£st1f1t, ~t~1iEftr, mtt 12)_ r _¥.&z-1fA&ti,rJrJ£~*~ 
~1§ %ti4J:J}J$: 

~r~~~~B'-J~~ffi%,12J_~*~~m%m~m*B'-JmA*~&m~mJ£~~~~ 
B'-J ~~11§ % st ~~11§ %tl4t m$; 

~T~~~~ITT~~ffi%,12J_~*~~ffi%m~m$8'-J%A~~&ffl~~~~ITT~~ 
11§ % st ~~11§ %tl4t r}J $; 

12J_~*~~m%m~m$8'-J%A&fflffi-~~B'-J~~m%8'-J~~m%m~m*,~m 
&mffi=~~B'-J~~ffi%8'-J~~m%m~m*; 

~rmJ£ffi=mm11~reBB'-J~~~~m%m*,12J_~*~~m%m~m*B'-J*A~ 
~&m~~~~m%m*B'-J~~m%m~m*; 

~rmJ£ffi-mm11~&ffis'-J~~~~ffi%*ffl,12J_~*~~m%m~m*B'-J*A* 
~&ffi~~mJ£~~ffi%*ffls'-J~~ffi%m~m$o 

35. t!R w tx:fLl ~ * 1 ,rJrJ£s'-J 1f~, ~t~1iE ft r, ft 12)_ r _¥. & z -~1tf: r , 12)_ ~ 7]\.~~ 11§ % 
m~m$8'-J%A&ffl~~m%m~m*= 

~~ffi%8'-J~~ffi%~~~ffilE~~ffi%~~; 
~~11§%8'-J~ § *rElx:~rfm1Ellr!R◊ 

36 . t!R W tx:fLl ~ * 1 pfrJ£ B'-J 1f ~ , ~ t~1iE ft r , ft 11ftl IE~ pfiJ£ ~ ~ 11§ % ;t§ * B'-J 11§ }~. z mI , 
pfiJ£1f1t~"E1At: 

~~mJ£ffi=mm11~8'-JreBB'-Jfflr&mm~~~m%ffl*B'-Jffi~B'-J*EffiA,~ 
*, pfiJ£1~Ef~A'§,1tl2J_ r_¥.d>z -= ffi-1~Ef~A~Pffi=1~EffiA; 

~*,mJ£ffi-mEffiA~m~ffi=mEffiAz~B'-J*~'§,ffil2J_r_¥.&z-= 
m~ffi-mEffiA1tmJ£ffi=mEffiA~~~B'-JreBtt%~; 
ft p)rit ffi-1~ E ffiA r ffl r p(R IE & ti J=iJr:r* ~~ {§ % ;t§ * B'-J 1§ ,~, B'-J 11 p(R {1[ /j', r ftpJrJ£ 

ffi = 1~ E f~A r ffl r p(R IE& ti pJrJ£~~1§ % ffl * B'-J 1§ -~- B'-J 11 p(R {1[; 
+r ,=;i:;:~.l'- ,.,.,,,_. _ --1:[U::l::c, ¼ft=!'- --r 6 ,=;i:;: '-+'-~ ~ 'it'j J~---++- d h f.,J:E. ,=;i:;: '-+'- ,.,.,,,_. ~ 'it'j J~---++- d ~ ,=;i:;: '-+'- ,.,.,,,_. - 'ffl J~ 
{t.r;1 xe% 11)( I=! 'i:KJ:-\i 1 • , IAjr/1 ~?17-J!!! 11=1 7-:J ,,.,JX. ~]l(rJI ~%-J!!! 11=1 7-:J ,..,PJr/1 ~% J!!!11=1 
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~~reI~m~~~~ffi%ffl*~ffi~; 
ft?frJ£ffi = t~ a mA T , IAJ J5Jrj£ffi = ifil 11§ ~ ,8 B"J ~~ 11§ % if§* B"J 11§ }~, B"J ~ § /j, -y gx; w 

rmJ£ffi=ifilffi~~~mJ£ffi-ifilffi~~reI~~~ffi%ffl*~ffi~~&ffl~§o 
3 7 . ttHTiS :rx :fLl ~ * 36 J5frJ£ B"J nf! , ;tt !1'~1iE ft r , 
ftMJ£mamA~MJ£ffi-mamA~ffiocT,MJ£~~m%~~~m%~~~-¥~ 

1,imFf1iII m rm~ J5JrJ£~~ 11§ % ~ ~~1§ % ffl*~ '31 o 

38. ttR1lls:rx:fLl~*36J5JrJ£s"Jn1! ,--ttt~1iEftr ,J5JrJ£ni~~~1t12J T~&z-= 
ftJ5JrJ£ffi-t~ a mA to ffi = t~ a t~AT , * JJIJ l2J ~*~~1§ %ti45( rJJ-$.s"J % A& ti~ 

~1§ %ti45(J}J-$; 
ft?frJ£ffi-t~amAT ,1[Ji&ti~~1§%ti45(J}J-$,ftffi=t~Ef~AT, 12),~Jt~~ 

ffi%~~~-¥~%A&ffl~~ffi%~~~-$; 
ft?frJ£ffi=t~amAT ,1[Ji&ti~~1§%ti45(~-¥,ftffi-t~amAT, 12),~Jt~~ 

ffi%~~~-¥~%A&ffl~~ffi%~~~-¥o 
39. ttR1lls:rx:fLl~*36J5JrJ£s"Jn1! ,--ttt~1iEftr, 
ftJ5JrJ£ffi-t~ a mAto * = t~ a t~AT , * JJIJ J2J ~*~~1§ %1t45( rJJ-$.s"J % A& ti~ 

~m%~~~*mmT,MJ£ffi-mamAT~~**a*~~*~~m%~~~-¥~ff 
*;~mJ£ffi=mamAT~~**a*~~*~~m%~~~-¥~W*;~~,gx;~, 
~mJ£ffi-mamAT~~**a*~~*~~m%~~~-¥~ff*~~MJ£ffi=ma 
mAT~~**a*~~*~~m%~~~-¥~W*;*™~reI◊ 

40 . -# 11§ }~Hi45( 771* ,@ffl r ffi =ifil 11§~ ,8 , --ttt~1iE ft r , ~ tt : 
f4L I lk-r ,,,_,._. - , ffi ,(~--++- Cl '-& ~c'i: fif,-t qp; - *,(~A 1t ,--h i-:;i-;: '--4'- Mr - *,(~A "le;-, i-:;i-;:~+ qp; - 'jfi ,(~--++- Cl fr 
1:9::'1X% Jfil J r=i Tl,,,, /X.~J:l'J » :':ts;;; J r=i -CZ , ,n, 'T' , r; I J~% :':ts;;; J r=i -CZ/') r; I xe» Jfil J r=i Tl"" {t. 

~*ffl*~~~~*~K~ft~ffiM~MJ£K~ft~~S~ffi-~n~~ffiocT~~~m 
4; J5JrJ£ffi-~11§4*tlw~ ~~~11§%ffl*B"J11§ .'~.; 

--1t* ,K~jc-ygx;~wrlB"J~~o 
41 . tlR W :rx:fLl ~ * 40 J5JrJ£ B"J n1! , --tt!l'~1iE ft r , ti45( ffi -ifil 11§~ }~ a:J!'. B"J ffi-~11§ 4~ 

tt: 
im M l2J T ~ d> Z -11§ il1Hi45(?frit ffi-~ 11§ 4 : 4o/J W J: 1T t~ tlJ11§ :iHPUCCH, 4mW Ml :i-JlJ~ A 

11§:iHPRACH; 

--1t*, J5Jrj£PRACH~tt: ~T R.'¥B"JPRACHgx;:%5D'¥PRACHo 

42 . tlR 1lls :rx:fLl ~ * 40 J5JrJ£ B"J nf! , ;tt tr~ 1iE ft r , ft ti45( ffi-im 11§ ~ }~ a:J!'. B"J ffi-~ 11§ 4 
z1ru, J5frJ£7Ji~~~tt: 

~MJ£ffi-ifilffi~~reI!2JT~d>z.-ffi~: 
ffi-~ 11§ 41,k~ n r!R , ;tt * , ft?frJ£ ffi-~ 11§ 4 B"J a: J!'.1,kJ>lffi MJ5Jrit ffi-~ 11§ 41,k ~ 

n r!RB"J'ttm T, 1¥ Jta:J!'.J5JrJ£ffi-~11§4; 
~itatrsJ n r~, --1t*, ftitst l'j'lft~itat,m,8~ a:J!'.J5JrJ£ffi-~11§4s"Ja1~uzrsJ s"Jst 

tf:fflMJ5JrJ£~itatrsJ nr~~'ttoc T, f¥Jta:J!'.J5JrJ£ffi-~11§4; 
PUCCH; 

PRACH; ~* 'ftk 1[ B"J PRACH o 
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43. tlR1J.s*XlLl~*42pfr:i£Bf.J1fit, ~t~fil-tEr, jgpfrj£ffi-jm 1871 ,S1,JllicJlpfr:i£1§ ,~-~ 
tt: 

tlR :ti pfr:i£ffi -:im 18-=n ,SI, sf.J f3~ fJ jg ?fr J£ ffi - :im 18 -=n ,SI, Jllicllfofr J£ 18 ,~, , ;tt q:i , ?fr J£ffi - :im 
m-=n~~~n~ffl~r~&z-:m:r£m-:1mm-=n~xff~**a~~n,m:r£ffi-:1mm 
-=n ,Sl, 3tt~ ~~~**Ji:* sf.J f3~ fJ , J1fr:i£ ffi-:im 18 -=n ,SI, 3t ff$ 73"-i:SZ* *Ji:* sf.J f3~ n , J1fr:i£ffi-:im 18 
--++- S rr1-r -=c.. 4-Bc ~ *lr 
TJ J\nl=l~/\._~.J(.{b- '.>;)lo 

44. -#1§ ,~,1Y:J!is1J1t ,@mrffi=:im 1871,Sl,, ~t~1iE-tEr ,~tt = 
6 kk ,a; f--'-----++- I--'-&'" --~I-'-- p 
p-•j $-J.!.:§. Jq 71 /2,/X.~~~ Jq":J; 

t~4'.S(Pfr:i£ffi-:im1871,Sl,&tl~EJ?fr:i£~~18%if§*Bf.J18,~,; ~q:i ,pfr:i£18,~,~tt~ r 
~&z - : ~~18 % if§*1{ 51 ~ 18 ,~,, ~~18 %t~4'.S(J}J$sf.J 18 ,~, o 

45. tlHliHX5¥Ll~*44pfr:i£Bf.J1fit, :!tt~1iE-tEr, 
?fr J£ 18 ,~, q=i ~ tt Bf.J pfr:i£ ~ ~ 18 % if§* 1{ 5 I ~ Jj[ § /J, r E!JG w r pfr:i£ffi = :im 18 71 ,Sl, jg ?fr 

J£ffi-:im 18 -=n ,SI, Jllicll sf.J ~~ 18 % if§ *1{ 5 I sf.J & ~~ § o 

46. ttRW*XlLl~*44pfr:i£Bf.J1fit, ~t~1iE-tEr, -tEi1WH:~ r ~&z -~1tf=a1, pfr:i£1§ ,~, 
9='~tt?fr:i£~~18%:f§*1{5I: 

m:r£~~m%~~~m%~~~*ffl~r•*~~~m%~~~*~~ffi,~rE!JGw 
wrffi-flpi; 

m:r£~~m%~~~m%~~~*ffl~rm:r£~~m%m-tE*m~~•*~~m% 
:J:~4tr.JJ$~ ~11t, /J,rE!JGwwrffi= n Pi; 

m:r£~~m%~~~m%~~~*ffl~rffik~~ffi%r~~~m%~~~*~~ 
11[, /J,rE!JGWWTffi - n Pi; 

m:r£~~m%~~~m%~~~$,ffl~rmr#~~*~~m%~~~*~~~~ 
$Bf.J~1R, /J\T!lXWWrffiR.Y flpi; 

pfr:i*~~1§ % Bf.J ~~{§ %t~45( J}J *, *r E!JGWWT ffi 1i n Pi 0 

47. -#1§,~,1~::i!!s~I ,mmrffi-:im1§-=n ,Sl, ,~t~1iE-tEr ,~tt = 

±JvUI~, fflr-tE~*:f§*~~-if q=t ~K1"5t~miUEJ?fr:i£K1"5t~xt@Bf.Jffi-~n 
Pi sf.J'tlar. r, ±~ffi-~184; 

'-&.!.¥:.+ft Jh R=l -=c.. 6 kk ~ 'ffi I~--++- r:':f '-& .!.¥:. ht=;:.!-¾'- ~_*I~ A . 1t. r-h hi:;: •...p.. kk _*I~ A r-h +,tt;. -H+-# 
/X.J-6. 'EK 'A'., m .J IAj $-J.!.!! I 1=1 71 ,.,, /X.J-6.rJ I xe.?t3 ~ I 1=1 -CC: , .. n, T , rJI ~$ ~ I 1=1 -CC: T J_p; W 'Fl 

EJ~~18%:f§*sf.J18 ,~,; 
~q:i ,Kjg*rE!JGwwrlBI.J~!i&o 
48. -#18 ,~, tz:i!fs~Jl ,@ffl r ffi-:im 1871,Sl, , ~t~1iE -tE r, ~tt: 
t~4'.S(tl~, mr1~4'.S(ffi=:im1§-=n ,S1,tz:i!/s~~~1§%; 
:timJEtl~, fflr:timJEEJfifrJ£~~1§%t§*af.J1§,~,, ,;q:i ,fifr:i£1§,~,~;J=t~ r~&z -= 

~~ 18 % if§ *1{ 5 I sf.J 18 ,'e, , ~~ 18 %t~4t r}J $ sf.J 18 ,~, ; 
J: t~tl~, ffl r ~~:tiJf!JEBI.J fifr:i£ 18 ,~,& tl* fofr:i£ffi=:im 1871,Sl, o 

49. -#18 ,~, t~45(~Jl,@ ffl r ffi =:im 1871,Sl, , ~t~1iE -tE r, ~tt: 
t~ 45( t~~ , ffl rt~ 457:ffi-:im 18 -=n ,SI, '£:i!!s Bf.J ffi-~18 4 , :!t q:i , fifr:i£ ffi-~ 18 4 jg fifr:i£ ffi 

-:1mm-=n~-tE~*ffl*~~•ir*~K1"x~mttEJm:r£K1"x~~m~ffi-~n~~m 
ar.r±~~ffi4;m:r£ffi-~ffi4*ffl*~EJ~~m%ffl*~m~; 
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;it q:i , Kjg AT !ix:~~ r 1 BI.J ~ ~ o 

50. ~f'P11L1i~tbt*~I ,@fflr*=:ii!H~r=ir ,~, ;itt~tiEar ,~ti= 
bt*tl~, fflr rtJ *~:iffl11r=n ,~:&*~~11r1%; 

9/9 JY-[ 

t~ 45C tl~ , ffl rt~ 45Cfofr:r£* ~ :im {1§ -=n- ,~ & ti BI.J 1=J ?!r:1£ ~~ 11§ % tEI ~ B"J 11§ -~, ; ;it q:i , ?fr:1£ 
{1§ -~, ~tt ~ T ~ d> z ~: ~~11§ % ffl~~ 13 I BI.J 11§ -~,, ~~11§ %t~4t:r;/J $.l'll.J {1§ -~, o 

51. ~;frfiYHit:ft mi, ;itt~1iE1=tr, ?fr:1£1-¥1~:ft ffn~tt1-¥1i1BI.Jl~ff, ;it q:i, Ji!r:r£f¥FfiE1fa-f 
tft.ff;f;X:fLl~*l ~469=' {£~ :ClnJ1!r:i£BI.J1frt o 

52. ~1rfi.9±~~, ;itt~tiEar, !1tr:r£&±~~ fflriEfff¥Ff, ,;q:i ,J1Jr:r£f¥FfiEffa-t:tft.1f;t;x 
:tLl~*l ~46 q:i 11:~ :ClnJ1fr:i£BI.J1f1t o 



CN 108111286 A 1/34 JY-[ 

t~#~:00~ 
[0001] *1zsJH& R.im f§~Jl:I:~, Jl14:rffi 8 , 1& R. ~flP11~L~,1zJE" ti45C1Ji'tR.3&ll-- f¥fii1t-mt" 
~~~o 

.::lt:::.E2..-l:±--.l,i 
F':I ffl. j.)(./1'-

[ 0002] Afi M w M El\! r,§J f,\;grni cep ~* r&:im 110 , pX/71 * * ,¥$ i}Jj_ffi 1§ 1z * El\! 11! ~ 7:f [A] , ~~ ~lj ~ , 
tEJ,\;]JJ-if '8t v! lo 1izl~ ~ =k iHi Aat , ~*r&: s"J 1Jt~ ~1~ ~*~~ n& 5 I tJ , ft 1~ $ ;J;;r-tiHil t9' , 1Jtl 
~□ IEEE" 3G PPf~ 3f ~i:; M3f ffl@. El\! ,r;f-11£ 1,r.I 1'1=: , lJU ~□ , ft 3G PP,r;f-11£til , r,§] f,\;Jl Rim 1§ !it 11 ~ ;tt A 
wMB"J _-.n!:~fjt~~~~f&jg5G New Radio Access Technology (New RAT) S'-J ll!~fi~fJr ,~ o 
[ooo3J M rm, r,§J J,\;lrf Btim 1§ fil 001[{ii ~ii!R!2:~ B'-1tJEr1i::lL Jl1*rffi 8 , ~tr1i1½Jljj!!1~1~~=k-- 2'. 
~ (jt;tt~¥t~) D&4tJ!=k-- ffi 2:JJ~!AJ~ll!~ o ffix,f ~ ®tJEr1i::!L r,§Jfl;lr[Btiffi 1§ * ~JFiJ ~ llJffl r,§J f,\;lr[ 
Btr&:K~~~~r*~ffl!&~~~,imM$*~~~~r&:*M%1f~*~~r,§J*~~~~ 
~ttm%~~ffl~,~rffi~~~M~~;~mfrimm~•tto 
[ooo4J ft*~i,Xll! ( ill ft Jg, tiJUJHi~--iBz*) -iJl[i*Mfi q:i, r,§JfJ;JnR1tJEfiim 1tJE-iJl[i*~J,\;lrf, ti 
4t flim ti 4t 1§ :li't 3t 1:#. ff 1§ ll[ 1itit o Pt J§ , r,§] J,\;lrf Bt ti4t !i]ffi rlfi ~ fPJ -iJI I i*1t JEfiim & tl 1§ ll[ )J1c ~ 1§ ,~, , 
~r~~~1z!ijffi~mm~~1z!ijffi*~&ll!~q:i,~~m~mr$~~w~~m~~~$m 
4t1z!ijffi*~*Xll!x1, t~fr~1*~fl;lrfm~::k:$ o 
[0005J ffl~ft*q:i s'-J ~*iffi:im1§ *~JE q:i, 1§:tgmt;t~ a 9=1r& R.JIJ~~1§%1~4tr}J$1~ a 
(RSRP) , mr3ttfx1r~~1§%S'-J:lztrllPr&:*B"1mtlEJUEo fB~, ffl~tt*q:i ,~~ *~JEto 
m?!ijffi~~~~*~~~~~,H~Jl~&ffl~3fffllt~=ko 
[ooo6J itx,t;t§~tt*q:i s"J _tittt*fPJ Nfil, § mr rm*t~tB~~::k:s'-JMJJt1f ~ o 

~ai.lpg~ 
[ 0001J * 1z s;t~ Ml! {Jtlt~1~ T ~ 1rfi 1§ ,~-1tJE -- ti4t 1f 1t R. 3&ll" r¥ fit fr mt "~ ~ ~ , ~ _¥ d> 
M*~W_tm~~m%ffl~~m~~~~o 
[0008] t~ffl*1t S}j B'-1 ~~~ml!lJU, t~1~ J ~1rf11§ -~-/ZJE7J'lt, mm T*~ifil 1§71 '~, ~ 
trS : ft r&: * ;t§ ~ ~J,:ffl it q:i B'-1 K'i~ 7L ~ AfiM-'=3 K ~ 7G ~ x,f 9. El\!*~~ n ~~ ~ 'tl m r , ~!VG* 
~::3¥;f~A. 6kk~ 'itjf~--H-- S<B-~.¥:cM..-~::3¥;f~A. :tt.-h kk ~::3¥;f~,A,-h-f:iJ's-H+--# f::=::~-#J~ t=l ·H=t-¥cfr{-r 

'.:f';: 11=1 ~ , JP_J %~JJ.!l. 11=1 71 ,.,,;x,cc,.% '.:f';:11=1 ~ , /, T, % '.:f';: 11=1 ~ T1nW'A --'--J ~ ~ 11=1 '7 /l'l=l~J:l'J 

1§ .~,; ;ttq:i, K:f.J=kr!lx:1t~rl B'-J~ztto 
[0009] t~ffl*1t S}j B'-1 ~~~ml!lJU, t~1~ J ~1rf11§ -~-/ZJE7J'lt, mm T*~ifil 1§71 '~, ~ 
trS: ti4t*=im1§71,~/ZJEB'-J~~1§%; Em5E-'=3~~1§%if§~B\l{§,~, ,;ttq:i, 1§,~-~trS~ r 
_¥y L ~: ~~1§ % ;t§~~ 5 I ~ 1§ ,~,, ~~1§ %ti4tr}J $1'l"J 1§ ,~, : ~~~5E s'-J 1§ ,~,& ffl~* = 
, !ti 1~--++- S 
JJ.!l.1sl1,,no 

[0010] t~ffl*1t S}j B'-1 ~~~ml!lJU, t~1~ J ~1rf11§ -~-ti4t1fit, mm r*=im 1§71 '~, ~ 
=rt: ti4t * ~ifil 1§71 ,e 1tJEB"J * ~~1§ 4, ;tt q:i , * ~~1§ 4 :t.J* ~iffi 1§71 ,~ tEiBz*;t§ ~ ~ 
zttffl~ q:i B'-1 K ~ jt~ AfiM-'=JK'i' jt~ x,f 9. El\!*~~ n ~~ ~ -~i m r ~!VG~ 1§ 4: * ~ ~ 1§ 4 q:i 
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CN 108111286 A 2/34 JY-[ 

1'5w~ l:j~~f§ %t§*81.Jf~L~-; ;ttq:i, K79AT~W~Tl 81.J~~o 
[0011] t!Rtf.s2fs:'ix. S)j 81.J -~~nfulJU, 1~1f¾ J -;frpf§ .~,'ix.JE7J¥!, mm T ffi=iffi {§TI ,12,, ~ 
tt: IPJ ffi-iffi 1871 ,12,'Jx.JE~~f8%; tl4tffi-iffi 1871 ,12,& ti01.J i:j~~f8% ffl*BI.J 18 ,~,; ;tt 
q:i, f8,~-~ttl2J, T~d>z - : ~~f8%i-§*~ i3181.Jf8,~-, ~~f8%tl4tm$81.Jf8,~,o 
[0012J ttzW2ts:'ix. S] 01.J -~~ifl!!1Ju, t~1f¾ 7 -lrrf§ .~,'ix.JE~JI, mm Tffi-iffi f§TI ,12,, ~ 
t!S: 
[ oo 13 J -'=t PX fflJ~ , m T ft ¥ffi: * ffl * ~ ~ ~* q:i 81.J K ~ 5I: ~ mBj: l:j K ~ 5t ~ xt m 01.J m - ~ n 
ftB ftf,-t ,~:c:E. j'!O T f--1-. c\-'; kk - * f~ A • '--&'t¥. += Jh R=l _::c 6 Mr ~ 'ffi f~--++- d '--& 't¥. ~ - * f~ A • :it. r-h ~ -
]4 ~'( J:l'J I I=! ',Ju I .. , ':i:./J)(,$ ~ l=f -c:( , /X,._,cc 1~ ':1'(, m _J (A.J ~-JJ.!l. l=f 71 ,.,_/X,._,cc?17 ~ l=f -c:( , /', T , ;:,17 

~1§ 4-9=1 t'5w ~ £J ~~1§ % tEI* 81.J 18 .~,; ,; q=i , K:3/9 AT ~w~T 101.J ~ii C 

[0014] t!Rtf.s2fs:'ix. S)j 81.J -~~nfulJU, t~1f¾ 7 -;frpf§ .~,'Jx.JE~JI, mm T ffi-jffi {§TI ,12,, ~ 
1t = ttYt m~ , m Tti Yt ffi = iffi 18 TI ,12, 'ix.JE 01.J ~~1§ % ; 11m 5:E t~~ , m T 11m 5:E l:j ~~ 18 % ffl 
*81.Jf8,~- ,;ttq:i ,{8,~-~ttl2J, T~d>z - : ~~f8%t§*~ i3l 81.Jf8,~-, ~~18%tl4tm$81.J 
18 .~, ; _t t~ 1~~, m Ti~ 1im 5:E 81.J 18 .~, & ti** =iffi 1871 ,12, o 
[0015] t!Rtf.s2fs:'ix. S)j 81.J -~~nfulJU, t~1f¾ 7 -;frpf§ .~,tl45C~JI, mm T ffi=iffi {§TI ,12,, ~ 
++ • -f:_:µ: I [k-, ti'::'; j:f-r R=l _::c +~ r[k-, Mr - 'ffi f~--++- d '--& ~_¥: ftf,-t kk - * 1~ A :it. r-h kk - * f~ A"+:;-, kk - 'ffi f~--++­'.Jj:':j. '.J3Z'1X.'13': "J'C, m J 1:><.'1X.~ JJ.!l. 1=171,.,./X .. J6J:l'J$ ~ 1=1 -c:(, ,,-... T, $ ~ 1=1 -Z /'.1$ JJ.!l. 1=171 

~ft¥ffi'.*ffl*~~~i5-q:isl.JK~jt~ffiM£JK~jt~~ms1.Jffi-~ll~BI.JfflocT-'=tPXBI.Jm 
4-; ffi-~18 4-9=1 ~ w~ £J ~~18 % t§* 81.J 18 .~,; ;tt q:i , K:3/9 AT ~w~T 181.J ~~ o 
[0016] t!Rtf.s2fs:'ix. S)j 81.J-~~nfulJU, t~1f¾ 7-;frpf§ .~,'Jx.JE~JI, mm T ffi=iffi {§TI ,12,, ~ 
1t = 'ix.JE m~, m T 1PJ ffi-iffi f§TI ,12, 'ix.JE ~~ 18 % ; :ttYt m~, m Tti4t ffi-iffi 1871 ,12, & ti 
81.J£J~~f8%t§*81.Jf8,~-; ;ttq:i ,f8,~-~ttl2J, T~d>z -= ~~18%ffl*~i3181.Jf8,~-, ~~ 
18 %ti4J:JJJ$8"1 {§ .~, 0 

[ oo 11J ttz tf.s 2fs: 'ix S] 81.J x - ~~ME 1JU , J± t~ff¾ 7 - lrfi ff 1ii ft mt , J1fr:r£ ff fa~ ft mt~ tt ff fit 81.J 
:flI!.Ff, ;ttq:i, pfr:r£:f¥Jf~ffst1Aff _tj£{:E-rmpfr:r£81.J1f1!0 
[oornJ t!Rtf.s2fs:'ix.S] 81.JY....-~~MEWu ,J±t~1f¾ 7-;frp~W~,pfr:r£~W~mT~ff:f¥Ff, ;tt 
q:i, pfr:r£:f¥Ff~ffSttAff _tj£{:E-J~pfr:r£81.J1fi!o 
[0019] iffiM,:zfs:J>tS)j, EB Tftft¥ffi'.*t§*~~~ifq=i 8\IK~jt~fflMl:jpfrj£K~jt~xtm01.J 
ffi-~ n PIR 01.J -~i oc T -'=t mt'5w ~ l:j ~ ~ 18 % t§ * 01.J 18 .~, 01.J ffi-~f§ 4- , i~ ffi-~184-'ix.JE 
**=iffim71~,~wft~~~m=iffim71~'£JEB1.J~~m%z§~£J~~m%ffl*B1.Jm 
.~,'ix.JE*ffi=iffi 1871 ,12,, ep iffiM--=tiJJ _tJ~~ffi=iffi 1871 ,12, t~JF8"11frt:~:EJJifi 7 ~~18 % ffl * 
81.J 18 .~, 81.J _t t~ , E5I Jl:t , ~ 12), M 1:k: fr□ 1PJ _t t~ ~~ 18 % t§ * 81.J 18 .~, 81.J l'iiJ ~ o 

~111!1 i~ a~ 
[0020] J1:t~J1Jrw. S)j 01.J ~too m 7'~J~1f¾xt2fs:'£ S)j 01.J m-wwM, tiJ m2ts: El3 m01.J-tffl7J\.., 2ts:'£ 
S] 81.J 7F ~ -r1:~ ME 1Yu & ,; w. S] m TMtt2ts: 'ix S] , * 7F t1J mxt,:zts: 'ix S] 01.J 7F i:13 p~ JE oft fft oo q:i = 

[ 002 n oo 1 ~* '£ S)j ~ ME wu 01.J-frfi 1§ .~, 'ix.JE1J1t 01.J ;f$ iJJ tt ftw 01.J ~~ 1tf: ~a tiJ ti! oo ; 
[ 0022] 00 2 ~ t!R W 2fs: '£ S] ~ iffu 1Jtl1~1f¾ 8"118 .~,'£JE1f i't 81.J 1JiU¥ 00 - ; 
[0023] 00 3~t!RtYis2fs:'£S)j ~iffu1Jtl1~1f¾al.J 18 .~,'£JE1fi't81.J 1JiU¥OO =; 
[0024J 00 4~t!Rffl2fs:'£S] ~iffu1JU1~1f¾al.J 18 .~Jl4t1fi!81.Jt1E:f¥JF~OO-; 
[ 0025J 00 5 ~ t!Rffl ,:zts: 'ix S] ~ ME 1JU t~1f¾ 8"118 .~,'£JE1f it 81.J 1JiU¥JF ~ 00 =; 
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[ 0026] 00 fo~ frHYis :zls: /3t S] ~ nffi: 1Jut~1A 1¥1113 ,~,/3tJE~Ji 81.J ~ tiJfl! 00 ~; 
[ 0021J 00 7 ~ fLHYis :zls: /3t S] ~ nffi: 1JLl 1~1A 1¥1113 ,~, /3tJE~Ji 81.J ~ t1J11! 00 = ; 
[0028] 00 s~flHYis:zls:/3t S] ~nffi:1JLlt~1A81.J 113 ,~,1':t4t~Ji.81.J t~PtiJ:tl!OO ~; 
[ 0029] oo 9 ~ :tltti * /3t S] ~ nffi: 1Jut~1A 81.J 113 ,~J~4t~I 81.J ta tiJ:tl! oo = ; 
[ 0030] 00 10 ~ t1Hm * /3t S] fjtm; ~ nffi: 1JLl l 1~1A 81.J ~ T fu!k /3t ~1lt 81.J 113 ii[ m1;. & ti 81.J rliEfiJT> ~ 
00; 
[ 0031 J oo 11 ~ :ttHm * 1z S] tit:iZf ~ nffi: 1JLl 3 t~1A 81.J ~~113 % 1§ PRACH~~ ~.ij~t1r rt 81.J /J' ~ oo ; 
[0032] 0012~iiHm:zls:btS] 1it:iZf~nffi:1JLl51~1A81.JftiEURt~E & tl1frt81.JJT>~00 ~; 
[ 0033 J 00 13 ~ iiHm :zls: bt S] fJt:iZf ~ nffi: fJLl 5 t~1A 81.J ft rBfW:t~ a & ~1f 1t 81.J JT> ,ii 00 = o 

~17$~~15~ 
[oo34J rx9='~~~~fsft OOJttait~nffi:1JLl*Wt@w.S]:zls:1zS] 0 ~ ~w.S] 1¥1 ~, ft~lrr ~81.J 
mmr,:zls:$ffiq=il¥J~nffi:~&~nffi:~9='1¥J~film~ffllifflit'o 
[0035] ffij ~w. S)j 1¥1 ~, :zls:bt S] 81.J w.S] ~l□:tXlLl~*~&_t~~ft 00 q:i 81.J*i'8- "*~"" "* 
=" ~ ~ ffl TIX 111J ~fl;}, 81.J xt~ , ITO~,~, ffl Tffi ~ t~ IE 81.J Jilm ff EOC )ti Ja l,Xff 0 

[ 0036 J ~ nffi: 1JLl 1 

[ 0037] * $ ffi ~ nffi: WLl 1 ?fr 1~1A 81.J 7J it~ nffi: 1JLl m ~ ft~ i}J ~ !% "it •mit !% EOC w ~ fl;}, 81.J fil 
-~Jiq=i:tft.ff o ~fil1Tft~Z9Jitttffff_tjgfJLl, 001~2Js:btS]~nffi:WLl8f.J~¥Pf13,~,tzJE7:f1*81.J1$Z9J 
it iffij 8"1 ~~ 1tt: ta tiJ:tl! oo o :ti□ oo 1 J=ifr 7T> , ti iJJ it iffij 1 om ~ 1!JAt~ 1' EOC $1' coo q:i {x. /J' tB ~ 1') ~:El 
~ 10 2 (~:El~ 10 2 m ~ 'El, t!S {8 ~ ri T fr}J: ~:El~ MCUEOC m ~ fi:iz $!l:~1tf: FPGA ~ 81.J ~:El~Ji) " 
m rZ¥1it~1TiS8'.Jfffit~1 o4, ~&ffl rim 113wfm81.J 1tf®*I106 0 *~~:1:i~imtt*Affl PJ ~ 
:Eliu¥ , oo 1 J=i!rJT> 8"1 ta :tiJ 1:x. Jg 7T> ~ , Jt Jt ~ xt 1: ~~~~I 81.J ~ tiJ m:JJX ri 5E o wu :ti□ , ~ iJJ ~ ttffff 1 o 
~m 'El.ttrt.001 q:i ?frJT>£$EOCw£&1¥J£_§_ 1tt:, EOCW Jl~ -1:§00 l?!rJT>~IPJ 81.JWGI◊ 
[0038] Z¥1it~ 104 m ffl rZ¥1it Mffl~ 1lt8"1 ~1tf:fiff ~&fl~, :ti□ :z!s:/3t SJJ ~nffi: 1JLl q:i 81.J 113 ,~, 
btJE1fttxt m8J.Jf¥fftl'i4-;,m~, ~:El~ 102imttfil1iZ¥1itftZ¥1~~104 pg 8"1 $x1tt:f¥ff ~& 
,m~, J.A rro:tft.:ff ~ 1rfi w rmm m ~ &~tm~:EI, ep ~JYlJ:~ 1¥11f 1t o Z¥1it ~ 104 m 'El. :ti r,§J ~ MI 
tfl Z¥ 1it ~ , ~ m 'El. t!S ~ F ~ ~-t~ Z¥ 1it ~ , ii□~ 1' EOC w $1' ~ ·t~ Z¥1it ~I, IAJ ff , £OC w Jtfm ~ F ~ 
~ ·t~ u1u ~ff fit~ 0 ft~®~ 1JLl q:i , ff 1~ ~ 104 m fil~w'El. :tt:tEI xtr ~:El~ 1 o 2filf¥ W:I 8"1 ff 
{it~ , ~ ® filfi ff 1~ ~ m ~ imtl [x5<J it J4tl _¥.~ qJ it ftffij 10 0 J: ~ [x5<J it 81.J ~ 1JLl 'El, t!S {8 ~ ri T li 
ltk [x5<J " {t ~ pg $ [x5<J " }aj :1:i [x5<J " ~ qJ im 113 [x5<] & Jt £_§_ it 0 

[ 0039 J ft f® * I 1 o 6 ffl r ££ E13 ~ 1' fx5<l iiHl 41( £OC w /3t JE~ tl.5 o J: ~ 1¥1 fx5<l it Jl f,$ ~ WLl m 'El. tt 
~ i}J it f4M 1 o 81.J im 1131A ffi'.1BJ 1~1A 8"13c ~ fx5<J it o ft ~1' ~ 1JLl q:i , ftf® ~ I 106 'El.Jt~ 1' fx5<l it~ We 
~ (Network Interface Controller ,NIC) , Jtmimtl~ft~l:§Jtfmfx5<Jiti&t½fflJ4JA rrom -1:§ li 
ltkfx5<Jm:ffimifl. oft~1'~WLl 9=', ftf®~Jil06m ~ Jg~,tt[;]Jj (Radio Frequency, RF) tl~, Jt ffl 
rimtl3c~ 1f :rt -1:§ li ltk fx5<J m: ff im i=R o 

[ 0040] ft*~ nil! wLl q:i 1~1A J ~ 1rfi fil ff T J: ~ ~ i}J ~ !% 8"1113 ,~, lZ )E 1f 1t , 00 2 ~ * tm :zls: /Z 
S] ~ nffi: 1JLl 1~1A 8"1113 ,~, /3ZJE 1f rt 81.J tTEfi 00 ~ , :ti□ 00 2 PfrJT> , i~tTEfi 'El. t!S!l□ r t/7 ~ : 
[0041] tv!JJS202, ft~3R:f§~~~~i;-q:i 8"JK1'5G~~tll:§K'i"5t~xtRl¥J*~~n ri8"1 
'ttmr ,-'=tpjz*~~1134-; 
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CN 108111286 A 4/34 JY-[ 

[0042J tv1Jts204, r-AJ*=imf1§-=p}~1z*ffi-~1*4-;--1t* ,ffi-~1*4-*t~w~ --'=j~:1g1* 
%if§~B"Jf1§,~,; ;!tq:r ,K7'.1ATQX~~rls"J~~o 
[ 0043] J!H jj:_t J£tv !JI , 83 T ft ft iBUR if§~ ~JJc~~ 9=' B"J K '1' 7L ~ ~jj:--'=j K '1' 7L ~ xt mz_ B"J ffi 
-*1'1 f(B ft!-t,h=1c.'1□---.::- f-1---. c\-';-1,tt;+H----# 1=: --~J~ f:=l +1=1-¥--ftftl~ § ft!-tkk -*l~A •l:57,'~ -*l~A'-&~.¥:10-~ n-< J:l'J I Fl l..1u I ".::t.JJX.'.JYS'm /Fl .C.....J ~--":, I l=I 7 11·i::17':J:l'J I l=I ;(!,, J:l'J % ~ I l=I ~ , '1~ ;:,17 ~ I l=I ~ /X..-'-C.~P 

ffi=imf1§-=p ,e, epJiHjj:.3=.'i)JJ:1~7JA~J~ 7 ~:1gf1§%Jf§~B"Jf1§ ,~,B"J l:t~, [E].tlt, pJl2J.~lR:~□ 
1rlJ J: t~ ~:1g 11§ % ffl ~ s"J 11§ ,~, s"J fJ:iJ:@ o 
[oo44J rm~i.£SJ3 s"J~, J:J£tv1Jts204 PT 12J.~J~1g = imtt12J. T .¥&z-f1§mr-AJ ffi=im f1§-=p 
,e2z:*ffi-~1*4-: 1m:EIJ: ff t~*Llf§:iHPUCCH, 1m:El~tfltiA 11§:iHPRACH; -Jt q:r, PRACH'ElJt: 
~T 5D$B"JPRACHQX~5D$PRACHo 
[0045] rm~i.£~}j B"J~, --'=j~:1gf1§%if§~B\11§ ,~,1~Lttl2J. T.¥d>z - : ~:1g,f1§%~ 51 d1§m~ 
~11§ .~,; ~:1gf1§ %tiYtJ;J$ o 

[ 0046 J rm~ w. ~}j s"J ~ , * - ~ 1* 4- * 1t tim * £j ~:1g 1* % ffl ~ B"J 1* ,~. ~ ~ * -~ 1* 4-J=iJr 
~ffls"Jat~~MSttBffi~l:j~:1gm%ffl~B"Jm~o 
[0047] ft*1z~)j s"J-'1'~JM1JU q:r, ftl:J£tv~s204zmJ, J:J£1Jtt~PTl2J. 'El.tt :tiYtffi= 
imf1§-=p ,ejgffi-imf1§-=p ,ereBs"J 12J. T.¥&z -nr,~1*,~- = ffi-~1*4-lj(~nr,~ ,;ttq:r, ftffi 
_ ::3¥; J~ A ft!-t '-& ~"""';/,:,*fr ::i:.n '+ kk _ ::3¥; 1~ A';/,, *fr l'l f(B ft!-t -~-3:': '1□ t J-.'5 , L. '-&~""" ~ - ::3¥; 1~ A lsF.I 'fa-+ l'cil ~ 1 a ~ J:l'J IX. J.6. {J(>sX,.Jt:!:!:cl..% ~ 1 a ~ {J'-.>sX.. IJ~'< J:l 'J I Fi l..1u 1 • , IT .lL /X.J.6. ;:,17 ~ 1 a ~ ; 3R 1 1-1'.J a.J 

nr,~, -Jtq:r, ftitat •xs"Jitattm,el:j1z*ffi-~1*4-s"Jat~uzfaJ s"Jat*~tt-~itatfaJ n 
r,~ B"J·~-1Px T, f~ Jt1z*ffi-~11§4-oimtlxt--=tz-J.Jl:t~B"J1fAm:1r n r,~ s"JWcB, ep xt--=tiJJJ:1~ 
B"J 1f Afil ff WcBf,~ *u , ~~11J!HI r,§J J: t~ B"J :}y: $ o 
[ oo4aJ ft* 1z ~ s"J - '4~ ~ JM WLl q:r , J:J£ 1Jtt ~ PT l2J. 'El. tt l2J. T .¥ d> z - : ft ffi - ~ 11§ 4- B"J 
1z* lj(~mitlffi - ~ 11§ 4-lj(~ n r,~ ;f□ /~ ft itat J'(l Ji: B"J it at at tf:m!u ~ itat !'aJ n r,~ B"J ,r,r al 
t 6 ~ F=''-&~"""+Ec:.,-.,...,1~ § +.--'-&~"""-"+4'11lkk_::3¥;J~A1/v.*frl'lf(Bftftkk_::3¥;J~A➔ r==:ft!-tkk_t=,-,..., 
I· , 1A.J fcD /~ /X.J.6. '.J l=l/E I 1=1 ;(!,, ; 1'::t;x.J.6.)6~~ % ~ I 1=1 ~ {J(>sX,. IJ~'< J:l'J % ~ I 1=1 ~ ,<_. JO J:l'J % T..!JUE 

at fa] pg * Yt JU ffi = im {1§-=p" ,e 1z * B"J ffi - ~ {§ 4- B"J [l[rij m WL~- B"J 'tl OL T , rAJ r,§J m 1z * t~ JE {§ 
,~,; ftitat J¥5LB'.Jitatat*~tl~itatfaJ (lf,~zf§'B"J*=tm5EStfaJ pg r,§Jm1z*t~JE'.f1§,~,o 
[oo49J rm~i.£~ s"J ~, t~JE'.f§,~,'El.1t12J. T.¥&z -11§}~. = mrt~~¥Ez]R•j'ij(:i[~IJ!ts"J 1*,~-; 
3c~ t:ii~~ :}y: s"J ioEI! 1z ~1tf: o 
[0050J rm~ w. ~}j s"J ~, J:J£ itat tm ,e 1g l2J. T z - = :r.&iYitl iut:iilJ!! QX~ ¥ffi:JR~ :}y:B"J at ~u; :r& 1Yitl 

iuii!fi!! QX ~iBzJR~ :}y:s"J at ~uJ=itr ft s"J at faJ m B"J tjf--icat ~u ; i:SZJR~ :}y:f.& iYitlfa *it:iutm i& n r,~ s"J 
at ~u ; --'=j ¥Bz *~ ;}y: :r& iYitl fa* it:Ju tm i& n r,~ B"J at ~u J=iJr ft s'.J at faJ m B"J tjf--ic at tu ; ffi - tx 1z * * 
-~11§ 4-s"Jat~U: *-1j(1z*ffi-~11§4-B"Jat~U?JrftB'.JStfaJ'@B"Jtjf--i2attu; WcBfflrlf(tt 
ffi-~m4-B"JJ:ffMSB"Jat~;reBmr*tt*-~m4-B"JJ:ffMSB"J~~mfts"Jatoom 
s"J tJF-ic at ~u ; ffi-~11§ 4-* tt s'.J ~:1g 11§ % ~ 5 I s"J 1z*at ~u ; ffi-~ 11§ 4-lf( tt s"J ~:1g 11§ % ~ 
5 I B"J 1z*at tUJ=iJr ft B"J at fa]'@ B"J fl.Fiest tu; ffi-lj( 1f J=§PUCCH1z*ffi-~1§ 4-B'.J at tu; ffi-lj( 
1ffflPUCCH1z*ffi-~11§4-B"JSt~U?frfts"JatfaJ'@B"Jt1.F-icat~u; ffi-1j(1ffflPRACH1z*ffi-~ 
{§ 4- B"J at ~u ; ffi-lj( 1f ffl PRACH1z ** - ~1§ 4- B"J at ~u ?fr ft B"J at fa]'@ B"J ;j;jf-i,i:, at ~u 0 

[0051J rm~w.~}j s"J ~, at faJ ms"Jtjf--icat~U'El.1t 12J. Tz - = at faJ ms"J:rf~tat~u, at faJ ms"J * 
faJat~u, atfaJ'ms"JfaJRat~u o 

[0052] rm~i.£~}j B"J~, J:J£ffi-~11§4-B"J1z*lj(~{il,j'r512). T.¥d>z - : ~fflPUCCHMS1z 
*ffi-~11§4-B"Jlj(JJ[; ~fflPRACHMS1z*ffi-~f1§4-B"Jlj(~; 1ffflPRACH1z*ffi-~11§4-
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81.J 1JZ~l□ 1f fflPUCCH'6f fJ]t!~JE* ~~f§ 4" 81.J 1JZii 8\/ ,8, l□ o 
[ 0053] 1=L~ 1z ~}j 8\/ ~~~ JM WU q:r , -tEN~ PRACH}ifr ~l&c 81.J ~~18 % ;ft@ 18 :lii t~·t-1~1tf: 8\/ 'tl 
oc r , N ~ p RACH~ tJJf5:J\. re a if§ IPJ 81.J at :1:i ~ jr; * !!X ~ N ~ p RA CHJZ:J~ ti;]Jf Jt1[ ffl FD M; ~ * , at :1:i 
~ x"ElAt l2J r ~& z ~=at rs;~~ -f"~m ~ t-t%, t-t%*i5- o 
[0054J a2fs:1zE)j8J.J~~~JMfJu* ,_tJ£~~1§%"E1,1t12J r~&z~:f§:lii)lftt§f§,~,~~ 
{§%CSI-RS; [P];tv{§%~SS blocko 
[0055] -tE2fs:1zSJ3 8"J~~~JM1JU q:t, pJ !2JimM 12), r ~d>z ~1J:t::iifif15E*~~{§4"81.JPRACH 

'6f ~ : imM 1=J * ~ ~ {§ 4' 8\/ PRA CH?fr ~Jj:3c 8\/ SS b 1 o ckxtr ml 8\/ i<,7] ~fl ti A 8\/ PRACH81.J at :1:i {irJ!. , 
wf! 5E * ~ ~ {§ 4" ?fr~ ffl 8\/ PRACH '6f iJ! 81.J a,t :1:i {ir JI ; im M 1=J * ~ ~ {§ 4 81.J PRA CH?fr ~ J&c 8\/ SS 
b 1 ockxtr ml 81.J f}]~flti A81.JPRACH'6f f)!, wf! !E* ~~{§ 4 ?fr~ ffl 8\/PRACH'6f ~; imuilm )Eif§ IP]{§ 
:liit~fiE~1tf:8"1 SS blockxtr ml8"J :rn~ttiABI.JPRACH81.J at±i{irlt, iim YE*~~{§ 4 Jifr ~ ffl 8\/ 
PRACH'6ff)! 81.J a,r:1:i{irlt; imMii)Eif§ IP] 18:liit~fiE~{tf: 81.J SS blockxtr mlsl.J :rn~ttiA8"JPRACH'6i 
1~, iififi 5E * ~~ {§ 4" Jifr ~ ffl 81.J PRACH'6f f)j; 1=J * ~ ~{§ 4" 81.J PRACH}1fr~Jj:3c 81.J SS b 1 ockxtr ml 8\/ 
f}]~fl ti A 8\/ PRACH81.J at :1:i1ffiff I, 1=J * ~~ {§ 4 ?fr~ ffl 81.J PRACH'6f ~ 81.J at :1:i1ffiff Jtffl IPJ ; 1=J * ~ 
~ {§ 4 81.J PRACH}ifr ~Jj:3c 81.J S S b 1 o ckxtr ml 81.J f}]~flti A 8\/ PRACH81.J a,t ffi}Jf {ffigjt, 1=J * ~ ~ {§ 4' ?fr~ 

ffl 81.J p RA CH '&t f)j 81.J at tm ffi I if§ pJ ; 1=j ti )E if§ pJ {§ :lii t~ 1iE ~ 1tf: 81.J ss b 10 C kx,t mz 81.J f}]~fl ti A 8\/ 
PRACH81 a,t :1:i fffigjt, 1=J * ~ ~1§ 4 ?fr~ ffl 81 PRACH'6f ~ 81.J at :1:i{irltif§ IPJ ; 1=J ;ffi )Eif§ Pl{§ mt~ 
1iE ,w W: 8"1 ss b 1 o c kxtr mz 81 in ~fl ti A 81.J P RACH81 a1 tl;m 1ffiff 11 , 1=J * ~ ~ {§ + Jifr ~ ffl 81.J PRA cH '6f tJl 
81att!;N{irltif§IPJ; ~ q:t, ii,@,if§IPJ {8m!r~1iE~1tf:8"JSS block7'11=J*~~{84?fr ~ ffl81PRACH 
?fr~J&c8"JCSI-RSS{]SS blocko 
[oo56J a2ts:1zs13 8f.J~~~JM fJu *, a_tJ£:tv ~is104zmr, _tJ£1J1tJ£ PJ 12J "E1,1t 12J ~~ ~& 
' ~ +i;,:,f,f-,-kk- 'itjf~--++-s'-&~c¥:cfrf,-,qf;;-*J~A 1t.r-h kk-*J~Ar-h-l:,&-H+~,-'---,frf,-t A i-,x,,, 1t. Z : 1:R'1X.5f}~:lffi_11=1 l"J ,.,,/X.,1,6-J:l'J;;,tj~~l1=1 -CZ,/', T ,_%~~11=1 -CZ TlP;[fJ J}l-i.JEJ:l'JPR CHitt-v/1', /', 

q:r , rm 5E 8\/ PRACH '&t ~ 7'1 Nd=, Welt £OC ~ rm k x. 81.J PRACH '6f ~*it q:r jztrl 8\/ PRACH '6f ~ ; rm 5E 8\/ 
PRACH '6f tJ! ffl T t~ 7F * ~ ~ {§ 4 ?fr ~ ffl 81.J PRACH '6f ~ 81 a,t :1:i l□ / !!X ti;]Jf :1:i fir JI ; ti 45( * = im {§ 
--++- Cl '-& ~c¥, frf,-t qp;-= * J~ A jt_ ,+-, kk -= * J~ A ,+-, +,& -H+ E Mr~* J~ A frf,-t PRACH~ ,)lie, ,=;i:;:.-¥- i=f¥ frf,-t ~ ,-'---, 7"J ,,_,/X.,1,6-J:l'J >n~~ 11=1 -CZ , ,,-... T , _%~~ 11=1 -CZ T 177W '-----J _% ~ I 1=1 -CZ J:l'J v~ -v;r,r;1 7':J:tAJ:l'J J1Jl)E 

81.JCSI-RS'6ftJ!lD/Elx:SS block;~ q:r, rm5E81.JCSI -RS'6i~l□/EOCSS blockT'JhA. B WcltElx:~rm 
5EX.81CSI-RS'6f~*i5-l□/QXSS block*i5-q:t;i&1l81, rm5E8\/CSI-RS'6f~f□/QXSS block1=J 
* ~~{§ 4 ?fr~ ffl S"JPRACH'6f 1Jl~Jj:3c o 
[0057] -tE2fs: 1z ~ 8\/ ~~~ JM {JU q:r , * ~ ~{§ 4 Jifr ~ ffl 81.J PRACH'&f ~, 7'J * ~~{§ 4 Jifr ~ ffl 

81.JPRACH~l&csl.JSS block8f.Jxtrml81.J:r)]~fltiA81PRACH'&f~; *~~{§~?fr~ fflB"JPRACH'6f~, 
7'1*~~{84 Jifr ~ ffl 81PRACH~Jf3c8\/CSI -RS811i )Eif§pJ {§JJ1!!r~1iE~1tf:8"JSS blockxtr ml8"J f}] 

~fltiA8"JPRACH'6i~o 
[005sJ w~i,£~ 8"1 ~, *=~184q:r"E1,tt*~ttt~:l:fulfil, ~q:r, *~t:tt~:l:fulfil q:r 81.J H:t~{ir 
~ 1R7'1*~1~5Ema1, PRACH'6ffJl*i5-* 1=J ttt~{irxtrMBI.JPRACH'&t~*ffi'.:i&tl; * - ~1§4q:t 
-'E!, tt * = !::t t~:l:fu lfil , ~ * , * = !::t t~:l:fu lfil * 81.J rt t~{ir.!+x. {RT'J * = m JE {Rat , cs I -RS '6f ~ *i5-
l□ /Elx: SS block*-§;-* 1=J rtt~1irx1 MBI.JCSI -RS'6ftJll□/QXSS b locki,&::i&tl c 

[ 0059] -tE2fs: R E)j 8f.J ~ ~ ~ 7M 'WU * , _tj£ 1Jtt :iE -'E!, tt : ti45( * =w i§ 71 }~: Welt 81 tm :1:i iv Jtt 

;. , ~ * , tl;m:l:itvm_m ffl Tm 7T> {ir T if§ pJ at :1:i~ jr; r 8\/ PRACHZ rsJ 81 t!;N:1:i rsJ 1% 0 

[ 0060 J w ~ w. ~}j 8"1 ~ , ti45( * =w {§ -=n }~ re11 BJ.J t1;m :1:iwm; PT 12J ,a_t J£±v ~, s 104z mr !!X 
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zFothfr ,#~rir.llto 
[ 0061] mi~ i,£ ~}j 8\1 ¾ , ilU:iPUCCHffi - ~1§ 4- )f□ ifiluPRACH£±8ffi - ~f~r~ft ffl if§ IP_} 8\1 re 
B11§,@, ,~q:r, reJ111§,@,'§titJ r~&z -= ffi=im18Ti"}2-rifril@m □ t~~a1raJ; ffi=im11§Ti" 
~~@m □ ~~ffi=ifilffi-=p~£±Effi-~ffi4~~oozoo~~ooffiB;~~mm~•~ 

CORESET~ilJ; :fsil~:S=. fa] o 
[0062] mi~ w. SJ:3 8\1 ¾, J:J£~ !Jf 8"1 tAfr ± 1*PT l2), ¾ffi-jffi 11§Ti" ,12,, bt :tz□: ~ftffif ~, {B *~ 
rir.llto 
[oo63J a2ts:~15ffifJuq:rt~1f¾ T-rrriEfrr J:J£;f$iJJ~~8"111§ ,@,£±E1J1t, 003¾itztJis2ts:£ 
~ ~ JJ1'.e: 1JLl :t~1f¾ 8"111§ ,@, ~±E 1f rt 8"11}rEli\ oo = , :tz□ oo 3 JrJT7F , i~ttf¥ '§ ti:tz□ r ~ ~ = 

[0064] ~!JJS302, tiYtffi=im i§Ti" ,12,£±88"1 ~~1§ % ; 
[oo65J ~~s304, liftlJE~~~11§%ifEi*8"111§,@,, ~q:r, 11§ ,@,'§titJ r~&z - = ~~11§% 
if§*~ 5 I ~ 11§ ,@,, ~~11§ %tiYtr}J$. ~ 11§ ,@,; 
[0066] rl-".1Tlf5(S306 ,fc!z-C#,,-'---,f,ftf~ § hh!E./0,_,Mr~ 'd:if~--++- 1-----

Z,:V'J)'f< , "]'tj-1-l)'!'JJEJ:l'J l=i ,r.::...,JX. J;]71.~p %-Jffi. l=i 71 /2, 0 

[ 006 7J imttl:J£~ !JI, EB r a ti yy: JU ffi =im 11§ Ti" ,12, £±8 8"1 ~ ~ 11§ % zFo ~~ ~ ~~ 11§ % ffl 
* 8\111§ ,@, £±E~ffi =im 11§-=p ,12, , ~p ifilttffi =im 11§ Ti" ,12, j~ 7F 8\11f A~l~ 7 ~ ~ 11§ % if§* 8\111§ 
,@, ~ l:1~, IEJ.rlt, PT tJ fulIR:tz□ 1PJ l:t~~~11§ % ffl*8"111§ ,@,8"11PJ ~ o 

[oo6sJ mi~i,£~ 8"1¾, J:it11§,@,q:t'§ti8"1~~11§%ifEi*1{5I 8"1Jt § /J\r!lx~rffi=im11§ 
Ti" ,12, Jg ffi-Jffi 11§-=p ,12, WcB 8"1 ~~ 11§ % ffl * 1{ 5 I ~ & ttit § o 

[0069] mi~l£~}j 8\1¾ ,ttiMRtJ r~&z -~1tf:H1 ,i§,@,q:t'§ti~~11§%ffl*1{ 51: ~~ 
11§ % ~ ~~ 11§ % tiYt r}J $. ffl x1 r • Jc 8"1 ~~ 11§ % tiYt rJJ $. 8"1 &.11i, /J\ r Elx * ~ r ffi- fl 
~;~~m%~~~m%m~m$.fflMr~~m%ma%m~~•*~~m%m~m$.~ 
&.11i , /J \ r !lx * ~ r ffi = f 1 ri ; ~ ~ 11§ % 8"1 ~~ 11§ % ti YY: r}J $. ffl x,t rt~ Ji~~ 11§ % r 8"1 ~ 
~ 11§ % tiYY: r}J $. B"J &.ffi , /J\ r Elx * ~ r ffi - n ri ; ~ ~ 11§ % 8"1 ~~ 11§ % tiYY: r}J $. , if§ x,rr ffl 
rit ~ &.%~~1§ %tiYt m $. ~ ~~ r}J$. 8"1 &. rn, /J\ r Elx *~rm im fl ri ; ~~1§ % 8"1 ~ 
~1§ %tiYtrJJ$., Jcr Elx*~r ffi 1i n ri o 
[0010] mi~i,£~}j 8"1 ¾, m-n ri, m= n ri, m - n ri, ffi1i n riifiltttJ rz-1fAliftlJE = 

EB m = ifil 11§ Ti" ,12, reB 8"111i , tm ;Ex. 8"111i ; m im n ri ifiltt tJ r z -1f A lift! ;E = m = ifil 11§Ti" ,12, we 
B ~ m, EB &.7J\.~~ 11§ %tiYY: m $.8"11t1t m tm lift! Ji~ m, tmJix.8"111I 0 

[ 0071] mi~ W. SJ:3 8\1 ¾ , 11§ ,@,'§ti : ffi- {§ ,@, )f0 ffi = i§ ,@, ; ~ q:t , ffi-{1§ ,@,'§ti tJ r ~ 5' Z 
-= ~~11§%ffl*1{5I 8"1~ §; ~~18%?J\.£il~it § ;~~18%?J\.£il8"Jtil~51 ;4~~~~11§ 
%%mq:r•*~~~m%~m~m$.m;m~~~m%~~~m%m~m$.q:r•*~~~ 
m%m~m$.;fflrtt~&.%~~m%m~m$.~~~m$.;~mrtt~&.*~~m%m 
yy: r}J $. 8\1 ~~ r}J $.Jr)T*ij* 8\1 ~~ i§ % if§ *1{ 5 I ; ffi =im 11§Ti" ,12, rn JE 8\1 ~~i§ % ffl *1{ 51 ; 
ffi=imffiTi"~rnJE~~~ffi%~~~m%m~m$.m;ffi=ffi~-§mtJr~&z-=~~ 
11§ %if§*1{ 51, ~~11§ %tiYY:m$. o 
[oonJ mi~i¼~8"1¾,ffi=11§,@,q=r-§ti8"1~~11§%tiYY:r}J$.jg&.7J\.~~11§%tiYY:m$.o 
[0013] mi~i¼~ 8"1¾, ffi=11§ ,@,q=r-§ti8"1~~11§%ffl*1{ 51 fflbtt~:l:fu00t~1F o 

[0014] mi~i,£~}j 8"1¾ ,ifiltttJ rz-1JA&~ffi-f1§,@,lom=1§,@, = :1::gftfflPuccH~•& 
ttffi-{1§ ,@, lD ffi = i§ ,@, ; :I::>] 1i ffl PUSCH~ 1»A R ~ffi- 11§ ,@, lD ffi = i§ ,@, ; 1i ffl PU CCH~ 1)! R ti 
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--++- d v,+ kk - 'itj i~--++- d im.J .\"El kk - i~ § Tl ,--,/1'.J $ J.!!!_11=1 Tl ,--,l=ll.d==L$ 11=1,~,o 

[0016] w~iJ?,~J=H1"1 ~, ffi-11L1l~Hl'.Jiftfl r'31J~tifb7JA, --'=3ffi=1~L'i~tB"Jiftfl r'3Ll~tifb7JA7F~ o 

[oonJ ft2ts:a:~ s"J-'i"'~nffifJLl *, --1.J&1Jrtjf~!i~ r~&z - = ft~~18%19~~1§ 
% 51-til f7'J B'.J x 1'~~1§ % B"J ti m. r , ~ ~7t~~{§ % t:£457: m $1'1'.J % A& tlX'i"'~~ {§ % xt mz 
B'.J ~~18 %t:£4?:J;J$; ft}AD1'~~{§ % 7J\.fil B'.J ~1'~~{§ % 55-til 9=' mt$Y 1'~~18 % , _ft 

~~m%19mt$B1.J~~m%B1.JMm.r,~~*~~m%m~m*B1.J*A&ffi--'=3mt$BI.J~~ 
{§ % xt mzst ~~{§ %:t:£4tr}J *;ft~~{§% 1911'~~1§ % st ti m r , ~ ~7J\.~~ {§ %:t:£4t 
J}J $.l'l"J % AR tl 1=J J 1'~~{§ % xt mz B'.J ~~1§ %t:£4tJ}J $.; ,; q=i , x, Y, D, J 79AT Elx ~T 1 B"J 
iE !if ztt 0 

[0078] w~w.~J:J B"J~ ,ft~~18%79~~18%5ttilf7'J B'.JX1'~~18%B'.Jtlm. r, fflrit• 
x1'~~m%B1.J~*~~m%m~m$B1.J~~m*~m~r~&z-=~~m%5tfflf7'JB'.J 
ffik~~m%B1.J~~m%m~m$.;ft~~m%*m*B1.Jffi1E~~m%B1.J~~m%m~m 
$.; ffi =:im {§71 }~Jfc:lr.B'.J ffl rit -~7]\.~~1§ %t:£4?: J}J $.BI.J ~~{Ii; x 1'~~1§ % q=i B'.J t!'i Ji 
~~1§ % B'.J~~1§ %t:£4t])J$ 0 

[0079] w~w.~ B"J~ ,ft}AD1'~~18%5ttlll'l"1~1'~~18%5ttil9='mt$Y1'~~{8%, 
H~~m%19mt$B1.J~~m%B1.JM&~,mr#•mt$B1.J~~m%B1.J~*~~m%m~m 
$ l'l'.J ~~ r}J $. ~ tr1i ~ r ~ & z - : D1'~~{8 % 7J\.fil f7'J B"J t!'i IE~~{§% ITT~~{§ %t:£4?: r}J 
$.; D1'~~ 18 % 5J"-£il:Yr B"J t!'i IE~~{§% B"J ~~ {§ % t:£457: m $. ; ffi =:im 18 71 ,8 Weir. B"J ffl r it 
-~7J\. ~~ 18 %t:£4?: J;J $ l'l"J ~~ {Ii ; D'i"~ ~ 18 % 51-til f7'J B"J Y 1'~~ {§ % 9=' t!'i 5E ~~ {§ % B"J 
~~1§%f:£4tJ}J$o 
[0080] m ~ w. sJ:3 s'.J ~,ft~~ 18%1911'~~ 18 % st ·ti m r , m rit •11'~~ {§ % s"J ~ 
7]\.~~18 %t:£4?: m$ l'l"J ~~ m $. ~tr1i ~ r ~ & z - : J -i"'~~{§ % q=i :tl'i Ji~~{§% st~~ 
{§ %:t:£ 4t r}J *; ffi =:im {§ 11,8 re1r. st m rit • ~ *~~1§ % :t:£4:3[ r}J $st~ ~1-i ; 11'~~ {§ 
%Jr s"J ffi Ji~~{§% s'.J ~~18 %t:£4tr}J $. o 

[0081] m~w.EJ:3 s'.J~, ftffi1E~~18%1:v.r-1'Elx$1':tl'i1E~~1§%5ttllf7'J s"Jtim. r, 
t!'i IE ~~18 % 19-1' Elx $1' :tl'i IE~~ 18 % 7]\.til f7'J Jl ~ ~ AElx ~ ~ /J\ ~~ 18 % t:£457: m $ st 
~~18%; Elx~, ffik~~18%19Jifr~~~{8% q=iJl~~AElx~~/J\~~{8%t:£4?:J;J$B"J 
~~1§%o 
[ 0082] ft* a: ~J:J st-1'~ nffi fJLl * , ~ 5l~~ {§ % t:£4:3[ r}J $ st W-:itt ;;im tt ~ r ~ & z -1r 
A Em 5E: flzffltm JEX B'.J ti,;:itt; Em 5E ; flzffl ffl rit • ~7]\.~~1§ %t:£4t J}J$.l'l"J ~~ J}J$.Em5E ; 

flzffl ffl rit • ~5]"-~~{§ %t:£4tJ}J $1'1"1 ~~ J}J $. lOffi =:im {§ 71 ,8 Weir. B"J 11 ~tz {ii liftJ IE;,; 
9=',:imtt$1'~m&ffi$~~*~~m%m~m*B1.JMm.r,~*~~m%m~m*B1.JW­
*;19$1'~m**-~mmm~B1.Jffi-~*~~m%m~m*--'=3$1'~m**=~m 
Jifr ffi ~ st ffi = ~51-~~ {§ % t:£4t r}J $. z ~ , ,; q=i , ffi- r;f- iH--'=3 ffi =:t;f-iQ ;t~H~ o 
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[oo83J 'Fifi ~iJl ~ B"J £, LJ&ffi -tJFiR ~ l?J, £~*,ill ~ l?J, £*-BJ:, 1B :1t /f pi r .tlt o 
[ 0084 J 'Fifi~ w. Eli s"J £ , l?J, _t J&ffi - tJF iR Jg~* Jg fJU Jtt ff iJl ~ , ep _t J& $ ~ ~ ?J\. ~ ~ {§ % 
tiYX r}J $ ~ 12), imu~ * 7JAJttff R tl, rt :ti□ , 5~~7t~~ 1§ % tiYX r}J $ * ffl ~ * l 2345Jtt 
1f R il , rro ~ * 2tjf- iR s"J ~?J\.~~ 1§ %tiYX r}J $Jg~* lfJF iR s"J ~?J\.~~ 1§ %tiYX r}J $ JJ□ _t 

LJ&WJtt; Fo s"J 1H, LJ&~ * 3t~iR B"1 ~7t~~{§ % tiYt m $Jg~* 21JFiR s"J ~?J\.~~1§ % 
tiYX r}J $ JJ□ _t LJ&WJtt; Fo s"J {H, 1:& 1Jz3'tri o 
[0085] 'Fifi~ iJl Eli B"J £, ~ 12), imu 12), r _¥ Y Z - 1irt:Ril~7J\. ~~ 1§ % tiYX r}J $: xtr /f 
~~~B"1~~m%,12J,~5t~~m%~~m$B"1%rt:5t~Rffi~/f~~~B"1~~m%B"1~ 
~m%~~m¥=~r/f~~~B"1~~m%,12J,~5t~~m%~~J;J$B"J%rt:~~Rffi/f 
~~~B"1~~m%B"1~~m%~~m*;l?J,~5t~~m%~~m*B"1*rt:Rffiffi-~~B"1 
~~m%B"1~~m%~~m*,~~Rffiffi=~~B"1~~m%B"1~~m%~~m*;~r 
m=imm11~reIB"J/f~~~m%•~,l?J,~5t~~m%~~m*B"1*rt:5t~Rffi/f~~ 
~m%•~B"J~~m%~~m*;~rffi-imm11~RffiB"1/f~~~m%5tffl,l?J,~5t~ 
~m%~~J;J$~%rt:5t~Rffi~~~~m%5tfflB"1~~m%~~J;J*· 
[oo86J w~iJlEJis"J£,-tEl?J, T_¥&z-9k-14T, l?J,~7J\.~~1§%tiYxr}J$s"J%ARil~ 
~m%~~m*=~~m%B"1~~m%~~Jgffik~~m%~~;~~m%B"1~§*r~ 
wrtmkllPio 
[0087] 1±*1z~)j s"J-~~~wu q:t ,1±LJ&W~S304Z1W, LJ&1J¥t~~l?), ~t!S: ~~ffi= 
imm11~B"JreIB"1mrRffi~~m%ffl*B"1m~B"1*amA,~q:r,*~ffirt:~ml?J,T_¥ 
d> z - : ffi-t~ a tlA t□ ffi = t~ a ffirt: ; ~ q:r , ffi-t~ a :tlrt: l□ ffi = t~ a :tlrt: z l'aJ B"1 * * ~ 
:J=tl?J, r·_¥yz -= ffi-:r~atlArtffi=t~EffiA~~r%'i B"Jl1'!cI1Jt5'c~ :-tEffi-t~EffiA. r· 
ffl r Pi k R ffi~~1§ % if§* B\J 1§ }~, B"J fl Pi 1H/J\ r -tEffi = t~ a mrt: T ffl r Pi k R il~~{§ 
%t§*B\J1§ }~,B"J fl PifH: -tEffi-t~a:tlrt:T, IPJ ffi=im 1§71,8Rilffi=im {§71,8Jgffi-jm 
m11~reIB"1m«B"1~~m%ffl*B"1m~;-tEffi=*affirt:T,1PJffi=imm11~B"J~~m 
% ffl * B"J 1§ ,~- B"1 Ji § /J\ r ~ w r ffi =im 1§ 11 ,8 Jgffi-im {§11 ,8 re I B"1 ~~1§ % t§ * B"J 1* 
,~,B"JRillf § o 

[ oo88J 'Fifi~ iJl Eli s"J £ , -tE t~ a tlA Jg ffi-1~ a tlA s"J 'tl oc T , ~~ {§ % s"J ~ ~ 1* % tiYX 
r}J$s"J J@~rf{1r Ifflrtl'f7F~~1* %s"J~~1* %t§*~ 51 o 

[ 0089 J 'Fifi~ w. Eli s"J £ , -tE ffi- t~ a tlA l□ ffi = t~ a ffirt: T , ?J\. ~IJ 12J, ~ 5t ~~ 1* % ti YX r}J 
$ B"1 % AR il~~1* % tiYX r}J$; -tEffi-t~ a :tlrt:T , 1fJi R il~~1* %:J=tyxr}J $, -tEffi = 
t~ a :tlrt: T , 12J, ~7]\.~~1§ %tiYX r}J$B"J % AR il~~1§ %tiYt r}J$; -tEffi = t~ a ffirt: T , 
~~Rffi~~m%~~m¥,-tEffi-*affirt:T,12J,~5t~~m%~~m*B"1*ARffi~ 
~1§ %:J=tytr}J$o 
[0090] ffii~w.Eli st£ ,-tEffi-t~atlAl□ ffi=t~affirt:T, 7J\.~lj l?J,~7t~~1§%tiYXJJJ 
$B"1%rt:Rffi~~m%~~J;J¥mocT,ffi-*affirt:TB"1~**aq:tB"J~*~~m%~ 
~m$B"J±v-Jtt;~m=*amATB"1~5t*aq:tB"J~*~~m%~~J;J$B"JwJtt;~~, 
~~,~ffi-*amrt:TB"1~**aq:tB"J~*~~m%~~m¥B"1±v-Jtt;~m=*amrt: 
TB"1~5t*aq:r~~7t~~m%~~J;J$B"Jtv-Jtt;%~~reio 
[ 0091 J 'Fifi~ iJl Eli s"J £ , _t J& ~ 3 J=ife 1F ~ nw: fJU q:r s"J w ~ B"1 tA ff± 14: ~ 12J, £ ffi -im 1* 11 ,8 rt 
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~□it ftffif, fs # ~13~ r Jlt o 

[0092] :imttl?J,l:8"1~mff7JA8"1mit ,21s:~Jl:l::£1X8\Ju::f:A!J1pJl?J,fl~:1:1117 fo¥iLlt~tli51:it~JJID: 
~ITT7J~PTfflMtt#~~wITT:imffl@#~~ITT7JA*~m,§~&PTl?J,:imtt@#,{Bm~ 
mmT$w~E~ITT~JJill:7JAo~r~WITT~~,21s:~~ITTtt::f:15~21s:MJ:~w~~m~ 
tt::f:~ili~~ITT$*pJJ2),l?J,tt#~SITT~A~mili*,~#~mtt#~S~~ft-'1"~~ 
ft M (~DROM/RAM,~Hl,7til) q:t, ~trS:tr-=ftl't4 ffl l?J,1t'.fij-~~ftffffi& ~ (pJl?J,~-¥:fJl, it~ 
tfl, jjl1_ ~ ~, ~ w fMJ ft i& ~ w) tftAf 21s: ~ ~ ~'1"~ JJID: 1Jtl 8"11i1t o 

[ 0093 J ~ JJID: {JU 2 
[0094] *~SA~JJID:1JH~1~ T-ftfi11L'E.tl4t151t ,Sfflrffi=:imf~rn,8, l?fl4~~W*~~ 
~mff1Jtlt~1~8"111Ll~Hl4t1Jt~~8"JififJ¥~:i:l?fl-, ~□ 004J=iJr~, ~1Ji!~tt: 
[0095] tv1JJS402, :f-JJ=ifritffi-:im {1§11,8Wcltl?J, T _¥&z -11§ -~,: ffi-~11§4-ljz~(l 13~, ;tt 
9=',ftMitffi-~m4ITT~*~~ffittMitffi-~m4~~n~ITTmmT,~K~**it 
ffi-~11§4; ~itstraJ 11!3~, ;ttq:i ,ftitst -'¥l5t8"JitSt@,8~~*J=iJritffi-~11§4ITTSt~LlZ 
raJITTsttf:ffittJ=iJrJ£~itstraJ nr~ITT'ttm T, f¥K~*J=itritffi-~11§~ ;PuccH;PRACH; ~* 
·t~j[8"JPRACH; 
[0096] -f15- 1Ufj( S40 4 +cµ:rf,f-,- kk - 'ih 1~--++- d ,g. ~.¥: ft{-, ~ -* 1~ A :tt r-h i:;i:;:~--!'- kk -* 1~ A-'-1----. i:;i:;: '--P- kk 

(Y'J}'f<_ , 1:R'1X.% :lfil 1=1 71 ,,,,/X.,1.6_J::J'J >P ~ 1=1 ~ , /" T', rJI xe_% ~ 1=1 ~ /'JrJI ~_% 

-;im {1§ 71 }2, ft~* :f§ *~~~it q:i ITT K '1" 5t ~ ffitt ~ pfritK '1" x ~ xt SITT ffi-~ 11 p~ 8\1 'tl 
oc T ~nx;8"11*4: J=itritffi-~1*49='mw~ ~~~1*%tEI*8"11*-'E,; ;ttq:i ,K:t-J::kr~ww 
rl8"1!tf~o 
[0097] :imttJ:ittv1Jl, EB TftftYBz:W:ffl*~Jj[~it-9=' 8\JK'1"5t~ffitt~K'1"5t~xt S8"Jffi 
- ~ 11 13~ 8"1 'tl 1Jl. I". tl45t ffi-:im 11§11 ,8 ~* ITT t'5 w ~ ~ ~~1* % tEI * 8"111§ ,'E, 8"1 ffi-~1* 4- , 
ep :imttffi-:im 11§ 11 ,8 ± i)J l: 1~ 15 A~JJil. 7 ~~11§ % tEI * ITT 11§ -~, 8"1 J: t~ , ~ .rlt, PT l?J, fo¥1R ~□ 
f PJ J: t~ ~~ 11§ % ffl * 8"111§ -~, 8"1 1J:iJ;@ o 
[oo9aJ w~~~}j 8"1~, J:ittvJJJs4o4PTl?J,~_tittv~s402iait, & PTl?J,-'¥lM!tAff ,Jt~r~ 
r.rl:lo 
[0099] ft21s:~s)3 8"1-'1"~mff 1Jtlq:i, J:ittv~S404 PT l?J,*JJil.:f-J: :imttl?J, T_¥&z -f1§mti 
45tJ=ifritffi-~11§4: 1?JJ~J:fft~wUf1§:i1[PUCCH, 1?JJJltU~1UJltiA {1§:U[PRACH; ;ltq:i, J=ifritPRACH~ 
t!S: ~T ~ $ ITTPRACH~%;ic; $ PRACHo 
[0100] w~~sJ:3 8"1 ~, J:ittv1JJs402PT l?J,*JJil.:t-J = :t~WJ=ifritffi-:im 1*11 }2, 8"1 f3~n :t-.JJ=iJrit 
ffi-:im 11§11 ,8WcIJ=ifrit11§ ,'E,, ;itq:i, J=ifritffi-:im 11§11 ,8 ITTf3~1:J~tt l?J, T_¥&z-: J=ifritffi­
:im 11§ 11 ,8 xff ~ :W: * !f:!Jc 8"1 f3~ 1:J , J=ifrit ffi-:im 11§ 11 ,8 3t t'if ~ ~ 1Bz:W: * !f:k 8"1 f3~ 1:J , J=ifritffi -:im 11§ 
11~xff$*~**~ITT~1:J,Mitffi-:imm11~ITT*~~~o 
[0101] w~i~~ 8"1 ~, ~~~11§%tEI*8"111§ -~,~ttl?J, T_¥&z -= ~~f1§%~ i31 d1§m)Jft 
011§ }~,; ~~1* %tl45tJJJ$ o 
[ o 102J w ~ ~ ~}j 8"1 ~ , ffi-~ 11§ 4- q:i 1i ttm w ~ ~~ 11§ % ffl * ITT 11§ }~t~~x: w ffi-~ 11§ 4 J=ifr 
~fflITTS1~~~-~ltffi~~~~m%ffl*ITTm~o 
[0103] ft21s:~~ 8"1-'1"~JJID:{JU q:t, ftN'1"PRACHpfr*~ITT~~11§ %~JE {1§mtr~·t1:~1tf:8"J'tl 
oc T , N '1" PRACH~ tJJlt5l We ft :f§ iPJ 8\1 st :1:i. 5t q:i ~ w N '1" P RA CHx t'if jj;]Ji *j[ ffl FD M; ;tt q:i , st :1:i 
• x~tt J2J, T _¥& z - =st[~, -f"rpm, t1=%, t1=%~it o 

19 



CN 108111286 A 10/34 JY-[ 

[0104J a2fs:'£E)js'.J-~~jjffifJLl* ,_tJ£~~1§%-'E],1i~ r~&z-=1§m)!ftt§1§,~,~~ 
{§%CSI-RS; ~t.V{8%~SS blocko 

[0105J a2fs:'£sJ3 s1-~~jjffifJu *, a_tJ£:tv#Js404zmr, _tJ£7J~~PT~ -'E!,ti:S ~ r ~& 
, 6 hYt' '2b J~--++- d '-& ~c'b kk ~ * J~ A _:It ,-h Mr ~ * f~ A ,-h -1:,& -H+ :,;;fi ,--->-, frf-r A Lr., ,~Ii', _:It ,-h 

Z - : ii=:t_J %-Jfil ll=i TJ ,.,,/X.J-6%-~ ll=i cz, ,," 1, %-~ ll=i c;; 11nW l!JOEJ:J'JPR CHJxt'v,,,'f., ,,",, 
tm 5E B'.J PRA CH'i9t ~ jg fA 2 Wc.B Elx ~ rm 5E x. B'.J PRACH '8t ii!~ if* ~ 1$ B'.J PRACH '8t ~ ; rm 5E B'.J 
PRACH'i9t tJ! J=llr 11'? 7F ffi - ~ i§ 4 p)r ~ ffl B'.J PRACH'i9t 1m B'.J at :1:i f O / !lx;ffi]/J :1:i111JI ; rt] ffi - =jm i§ 
--++- s <& ~¥:-~=*,~A :tt .-h /dt' =*,~A .-h +,&-H+--'=' ~_*,~A rrf,-t PRACH"@- ,11i5 hi:;: -¥c i=r¥ rrf,-t ~ ,--->-, rrf,-t TJ ,_,,/X.,<e:,P~~ 11=1 CZ , ,," 1, %~~ 11=1 CZ 11nW '--:J >P ~ I 1=1 CZ J:l'J V-!.. ih'f.rJI 7':J:fAJ:l'J JY-\JEJ:J'J 

CSI -RS'i9ffmfO/gxSS block; ;tt*, rm5EB'.JCSI -RS'i9ffmfO/!lx;SS blockjg JJ..2 j!gcj[gx~rm5E 
X.B'.JCSI-RS'i9fiJ!~iffO/!lx;SS block~ii-*~1$8'.J, ffi5EB'.JCSI-RS'i9ft)!fO/gxSS block~ffi 
-~{§~?Jr~ fflB'.JPRACH'ift~*l&co 
[0106] a2fs:'fe:.~J:J a'.J-~~)Jffi{Jtl * ,ffi-~184?Jr~ fflB'.JPRACH'i9tfm ,jgffi-~184?Jr~ m 
B'.JPRACH*l&cs'.JSS blockB'.Jxt@B'.JtJJ~ittlAB'.JPRACH'iftt}!; ffi-~184?fr~ ffl B'.JPRACH'ifffm, 
jgffi-~{§4?Jr~ fflB'.JPRACH*l&cB'.JCSI-RSB'.JfAAH:if§~{§m*HiE~1tf:B'.JSS blockxt@.B'.Jf]J 
~ittlAB'.JPRACH'ifttJ!o 
[0101J w~w.~J:J B'.J ¾, ffi=~184*-'EJ,ti:Sffi-H:1~:l:fu00, ;tt*, ffi-btt~:l:fuOO * B'.J bl:1~1:fL 
JRrnjgffi-1~5Effiat, PRACH'iftfm~ir* ~ btt~{,rxt@.B'.JPRACH'ifftJ!*lt~1$; ffi- ~{84* 
-'E!,ti:Sffi=bt1~:l:fu00, ;tt *, ffi=btt~:l:fuOO * B'.J btt~1:fLIR {1[jgffi=m5E{aat, CSI-RS'iftt}!~if 
fO/gxSS block~ir* ~ btt~{:f[x,f@.B'.JCSI -RS'iftfmfO/!lx;SS block*Bl~1$a 
[01oaJ a2ts:'£~J:J s1-~~)Jffi1Ju *, _tJ£JJ1t~-'E],1i = jgffi-jm 1§11 ,si:reitm:1:iwnt;, ;tt 
* , tm:1:i tPJft£ ffl T 1~7F ilf T if§~ at :1:i ~ 7G r B'.J PRACHZ fa] B'.J tm:1:i fa]~ 0 

[0109J w~iJt~ s'.J ¾, jgffi-jmf§11,si:WcBtm:1:iwnt; PJ~a_tJ£:tv#Js3o4zlriT!lxzFo 
1ft. ff , # ~P~ r 1!:L 
[0110] w~w.~J:J B'.J¾ ,jmjj:PUCCHffi-~184fOjmuPRACH'fe:.*ffi-~184'ftfflif§~B'.JWc 
B18 ,~,, ;tt *, reI 18 ,~, -'E!,ti:S ~ r ~&z - = ffi=jm 1811,si: ri!riJ@'OO □ :J'~~at fsJ; ffi=jm {§11 
~~@'OO □ ~rtJffi=jmm11~'£*ffi-~m48'.Jstoozoos'.JstooffiB;~~mm'ifftJ!~ 

CORESET'ifffm; :Ji'~~rsJ 0 

[0111] w~w.~J:J B'.J ¾, _tJ£:tv#IB'.J1Aff ±f,$PT~¾ffi=jm{§11 ,si:, btilo~ft~~, fB#~r~ 
rJl:lo 
[0112] 2fs:'fe:.SA ~jjffi{JU~t~fA T-5fqif§ ,~,'£*7Ji! ,@.ffl rffi=jm {§11,si:, 005¾i1Hlis2fs:'£ 
~ ~jjffi{Jtlt~fAB'.J 18 ,~,'£*7JitB'.JilrfJ¥7F~OO =, :ti□ 00 5?fr7F, i~JJrt-'EJ,ti:S: 
[ 0113] rf--_ TI.If;( r ' ~ 'd'i f~--++- d '-&~c'b~--=!>'cf~ t=l Z.V-'J~Sa02, [P] :,p-Jfil ll=i TJ ,.,,/X..J-6b ~ 1a ':;f; 

[0114J tv#JS504, t~4Y:J=iJrJ£ffi-jm{§11,si:& tls'.J ~J=iJr3£~~f8%if§*B'.J18,~,; ;tt* ,J=ifr3£ 
18 ,~, -'E!,ti:S ~ r ~ d> z - : ~~18 % ffl*~ 13 I B'.J 18 -~,, ~~18 %t~4Y::r;/J $.B'.J {§ ,~, o 

[0115J jmjj:_tJ£:tv#t, rnrartJ ffi-jm 1§11,si:'£*~~1§%z.Fo1~4!{ffi-jmf§11,si:'£* 
B'.J ~ ~~ 18 % ffl * B'.J 18 ,~, , ep ffi-jm 1811,si: jmuffi =jm 1811 ,si: 1~ 7F B'.J 7J A ~JJil. T ~~ 18 % 
if§* B'.J i§ .~, B'.J _t 1~ , [-5] Jl:l , PT~~ lR ii□ 1PJ _t 1~ ~~{§%if§* B'.J i§ ,~, B'.J fi=i] Nfil c 

[0116] w~i,£~ B'.J¾, _tj£{§,~,*-'E!,ti:SB1~~18%if§*~51 B'.Jit § /J\r!lx~rffi=jm{§ 
11 ,si: jg ffi-jm 1811 ,si: Wc.B B'.J ~~18 % ffl *~ 131 B'.J & ttit § o 

[0111J m~w.~J:J s'.J¾ ,aiMH:~ r~&z -~ftt:at ,1§.~,*-'E],1i~~18%ffl*~ 131 = ~~ 
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1* % sf.J ~~1* % 1t4tr}J$ffl xtr• 1: sl.J ~~1* % 1t4tr}J$ sf.J ~{l, /J, r ~ *~r ffi - n 
~;~~m%~~~m%m~J;J$ffl~r~~m%ma%m~~•*~~m%m~J;J*~ 
~m, /J, r ~ * ~ r ffi = 11 r~ ; ~~ 1* % sl.J ~~1* %tl4t r}J $ffl xtr 1§" Ji~~ 1* % r sf.J ~ 
~1* % Jt4t rh $s"J ~m, /J, r ~ *~ r ffi - n r~ ; ~~1* % sf.J ~~1* %:J=t4t r}J-$, if§ xtr m 
rit • ~:5l~~1* %:J=t4tl/J-¥ s"J ~~ r}J$s"J ~rn, /J, r ~*~r ffi im n i;~; ~~1* % sf.J ~ 
~1* %:J=t4tr}J$, 1:r ~*~rffi n n r~ o 

[011aJ m~w.~J:Jsf.J~,ffi-nr~ ,ffi=nr~ ,ffi- nr~ ,ffinnr~imtt~ rz -1JA11mJE = 

EB ffi=im 1*-=n }~reisl.J 1-l, tmJEx.sf.J 1-l; ffi im n r~imtt ~ r z -1JA11mJE = ffi=im 1*-=n ,8 we 
I~ m, EB ~7]'-~~1* %:J=t4t r}J * sf.J 1t1t m rE 11mJE ~ rn, tmJEx. s"J {lo 

[0119J m~-msJ:3 s"J~, 1* ,'E,'E1:tt = ffi-1§,'E,toffi=1*-'E-; ;itq:i, ffi-1* ,'E,'E1:tt~ r_¥&z 
-= ~~18%ffl~~51 Bf.J~ §; ~~18%?J'-£ii~JJI: § ;~~18%%£iisl.J£ii1{5I ;4~~~~18 
%%mq:i•*~~~m%~m~J;J-¥m;m~~~m%~~~m%m~Jjj*q:i•*~~~ 
m%m~J;J$;fflrtt•~*~~m%m~J;J*~~~J;J*;~mrtt•~*~~m%m 
45C r}J $ sf.J ~~ r}J $ ?fr ~Jfj sf.J ~~ 1* % ffl ~ 1{ 5 I ; ffi = im 1* -=n ,81§" JE sl.J ~ ~ 1* % ffl ~~ 5 I ; 
ffi=imm-=n~ffiJE~~~m%~~~m%m~J;J*m;ffi=m~'E1m~r_¥&z-=~~ 
1* %if§~~ 51, ~~1* %tl45Cl/J-¥ o 

[ o 120J rm~ iJl ~ sf.J ~ , ffi = 18 ,'E, q=i 'E1 tts"J ~~1* % tl4t r}J $ n ~7]'-~~1* %tl4t r}J $ o 

[0121] m~iJl~ s"J~, ffi=1* ,'E,q:i'E1:tts1.J~~1*%ffl~~ 51 mttt~:1:fu001§"1F 0 

[0122] w~w.~ ~~ ,tl4tffi-im1871,8imu~ TZ -1fA&ilsl.Jffi-18,'E,lPffi=1* 
§ +kilrl,i=R l'X".cfi'thhffik'r- 1~§+p**~1~§ +kilrl,i=R ch,".cli'!hh.!E.** 1~§+Q~~1~ 
,(!.,: ;.:.);I 1xmPUCCH,1:,:0'm;;x. ~:1lt%- a ,t!,,/J' %- a,(!.,; ;.:.);I 1xmPUSCHii:(1h'T,JX. ~:1lt%- a ,t!,,/I' 717- a 

§ Jr!, R=l : ,x ,'11i'i ~ h!E. fr,';- -1~ § .-h--r Jr!, R=l ~ bJ:E.k'r-~ 1~ § 
,(!.,; 1xmPUCCH_i::r:i:11m,x.~3-t% l=f,(!.,, lllJ 1xmPUSCH;x.~3-t$- l=f,t!,,o 

[0123] w~iJlSJ:3 81.J~, fr1tfflPUCCH'i1ttJ!&ilffi-1§ ,'E,, 1tfflPUSCH& ilffi=1* ,'E,~·~im 
r, J:J£1J1t~'EL:tt~ Tz- = ffi=im1*-=n ,8~A~reiffi-1*-'E,s"Jfm-JJ ,;itq:i, ffi-1§,'E, 
mrffi1Fffi-imm-=n~~~*~~m%m~J;J-¥~1fA&ffi~~m%m~J;J*;ffi=imm 
--+-4---- Cl li --;F,im,J !a'E! kk -1~ § frl,-t L.e, +, kk ~ '!ti 1~--+-4---- Cl~ V,t"~ - '!ti 1~--+-4---- Clim,] !a'E! ~ -1~ § kk ~ '!ti 1~ 71,.,,,,,/Al=lul'=l.$ 1=1,t!.,l=l'Jl'li:J/-J;$-Jl.!! 1=171,_,,,,,,l'/l'.J>P J!.!! 1=171,.,,l=lul'=L>P 1=1,t!.,;$-Jl.!! 1=t 

--+-4---- Sv-,-!"fr*-'Jti{~--+-4---- Sim.J!a'E!**-{~ § 71 ,_,,/1'.J % J!.!! 1=1 71 "" l=lul'=l.$ 1=1 ,(!,, o 

[0124J w~iJl~ sf.J ~, ffi-1* ,'E,B"Jiftfl *1J~ril?i1fA, ~ffi=1* ,'E,BI.Jiftfl *Ll~ril?i1fA~~ o 

[0125J a2ts:a:~s1.J-'i'~nffifJLlq:i, J:J£1frt~'E1:tt~ r_¥&z-= a~~1*%n~~1* 
% %ti!~ s"J x ~~~1* % sl.J ti or. r , ~ ~*~~1* % :J=t4t J;J $s"J % Ati4tX'i'~~ 1* % xt mz 
81.J ~~18 %ti4J:Jjj-¥; 1±JAD~~~18 % ?J'-£ll ~ ~~~~18 % %£ii q:i ~1'$Y ~~~18 % , _ft 

~~m%n~t$~~~m%~Mor.r,~~*~~m%m~Jjj*~*Am~~~t$~~~ 
1* % xt mzs"J ~~1* %:J=t4tr}J *; a~~1* % n 1 ~~~1* % sl.J ti or. r , ~ ~7)'-~~ 1* %:J=t4t 
J}J $81.J % Atl45C ~ J ~~~1§ % xt mz 81.J ~~1§ %ti4J:J}J $; ;it q:i , x, Y, D, J n1:r ~ ~T 181.J 
j_fJif~o 

[0126] m~w.~J:Js1.J~,a~~1*%n~~1*%*tll~s1.Jx~~~1*%~timr ,fflrit• 
x~~~m%~~*~~m%m~Jjj*~~~J;J-¥'E1m~r_¥&z-=~~m%%m~~ 
ffiJE~~m%~~~m%m~J;J$;1±~~m%%m*~ffiJE~~m%~~~m%m~J;J 
*; ffi =im 1*-=n ,8 reis"J m rit •~7]'-~~1* %:J=t4t r}J *~ ~~1-l; x ~~~1* % q:i s"J 1§" JE 
~~1* % ~~~1* %tl45Cl/J-¥ o 
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[0 127] ffii ~ w. S,'3 B'.J ~, tt1-AD1'~1g 11§ % %£_§_ B'.J ~1' ~1g 11§ % :5l£_§_ q:i JZf 1¥ y 1'~1g 11§ % , 
H~1gm%19:iz1t1'¥ITT~1gm%ITTMmr,mr#•:iz1t1'¥ITT~1gm%ITT~*~1gm%m~m 
$8'.J ~1g r}J $ -'E!, t!S Ll r ~ d> z - : D1'~1g11§ % 7t£_§_ pg B'.J ffi JE ~1g 11§ % ITT ~1g 11§ %ti 417: r}J 
$; D1'~1g11§%5J\.£_§_JrB'.Jt§'JE~1g11§ %B'.J~1g11§%ti417:m$; ffi=:im1§71,8Wc.Ji.ITT fflrit 
-~5J\.~1g11§%ti417:m$B'.J~1g{l;D1'~1g11§%%£_§_pgB'.JY1'~1g11§%9=1t§'JE~1g11§%B'.J 
~1g11§ %ti41trJJ$ o 

[012aJ w~i_£s13 s'.J~, a~1g1*%1911'~1g1*%a1'ttm r, mrit•11'~1g1*%s1 ~ 
51\. ~1g 11§ % ti 417: r}J $ B'.J ~1g m $-'E!, tt Ll r ~ d> z - : J 'i""~ 1g 11§ % q=i ffi JE ~1g 11§ % B'.J ~1g 

1* %ti 417: r}J $; ffi =±m 1*-=n ,8 We.I s'.J m rit • ~ %~1g1* % ti 417: r}J $ s'.J ~ 1g{l ; J 1'~1g 1* 

%*ITTffiJE~1gm%ITT~1gm%m~m$0 
[0129J w~i_£EJ:J s'.J~, amJE~1g11§%1:trr-1'Elx$-i""tl'f JE~1g1*%*£_§_pg s'.J'ttm r, 
1§' JE ~1g11§ % 19 - 1' Elx $1' t!'f JE ~ 1g 11§ % 51\.£_§_ pg Jl ~ ~ AElx ~ ~ /J\ ~1g 11§ % ti 417: m $ B'.J 
~1g11§%; Elx~, tl'fJE~1g11§%19Jifr~~1g11§% q:iJl~~AElx~~/J\~1g11§%ti4tm$B'.J 

[o13oJ a*R~J:J s1-1'~m!!13itl9=1, ~51\.~1g1*%ti41trJJ$s1w:ltt;±mttLl r~&z -15 
A 11m JE : ftz Wtm JE x B'.J w:itt; 11m JE ; ftz W ffl rit • ~5J\.~1g11§ %ti 417: r}J $ B'.J ~1g r}J $111§ JE ; 
~ w m rit • ~ 51\. ~ 1g 1* % ti 417: rJJ * s'.J ~ 1g rJJ * ;¥0 ffi = ±m 1*-=n ,8 re I s'.J n rtz {l wf! JE ; ~ 
9=1,±mtt$~~mm~$1'~*~1gm%m~m$ITTMmr,~*~1gm%m~m$ITTw 
:ltt;.19$1'~m*ffi-~mmm~ITTffi-~*~1gm%m~m$~$1'~mq:iffi=~m 
Jifrffi~ s'.J ffi =~%~1g11§ %ti 417: r}J $:!.~, ~ q:i , ffi-tjf-m ~ ffi =tjf-iQ;.t§ 1~ o 
[0131J w~i_£~ st~, _t~ffi-tJFm PJ Ll~~*, lli PJ Ll~'¥-HJ:, 1s :1t/frir.ut o 
[0132J w~w.EJ:J B'.J~, Ll_t~ffi-;f;jf-iQ19~'¥1913itl:itt:ffi_£~, ep _t~$1'~5J\.~1g11§% 
ti 417: r}J $ PT Ll :imtt~ '¥ 1f A:ittff ti 417:, rt :ti□ , s1'~%~1g 11§ % ti 417: r}J $ * ffl ~ '¥ 12345:itt 
1f ti417: , rro ~ '¥ 2;tjf- iQ B"J ~5J\.~1g 11§ %ti 417: r}J $ 19 ~ '¥ l;tjf-iQ B"J ~5J\.~1g 11§ %ti 417: r}J $ JJ□ _t 
_t~w:ltt; Fo B'.J 1H, _t~~ '¥ 3t~iQ ITT ~jt~1g11§ % ti4t m $ 79~ '¥ 2;f;jf-iQ B'.J ~7J\.~1g11§ % 
ti 417: r}J $ JJ□ _t _t~w:ltt; Fo sl.J 1H, 1:& 1Jz3'tri o 
[0133] ffif ~i_£EJ:J Bf.J~, PTLl:imttLl r ~d>z -1fAti4Y:~7J\.~1g11§%ti417:J:}J$: xtr/f 
~~~ITT~1gm%,Ll~*~1gm%m~m$ITT%A%~m~~/f~~~ITT~1gm%ITT~ 
1gm%m~m*=~r/f~~~ITT~1gm%,Ll~*~1gm%m~m$ITT%A~~m~/f 
~~~ITT~1gm%ITT~1gm%m~m$;Ll~*~1gm%m~m$ITT%Am~ffi-~~ITT 
~1gm%ITT~1g~%m~m$,~mm~ffi=~~ITT~1gm%ITT~1gm%m~m$;~r 
ffi=±mm-=n~reIITT/f~~1gm%•~,Ll~*~1gm%m~m$ITT%A%~m~/f~~ 
1gm%•~ITT~1gm%m~m$;~rffi-:1mm-=n~m~ITT~~~1gm%%ffl,Ll~*~ 
1gm%m~m*~*A*~m~~~~1gm%%fflITT~1gm%m~m$. 
[0134] ffif~i_£EJ:JBI.J~,ftLl r~d>z-9k-14r, Ll~7J\.~1g11§%ti417:J:}J$B'.J%Ati417:~ 
1gm%m~m*=~1gm%ITT~1gm%~~19ffiJE~1gm%~~;~1gm%ITT~§Ar!lx 
~rfmJEl'lrio 
[0135] ft*R~J:J s'.J-1'~m!!Wtl q:i ,t[_t~w~S504ZlW, _t~1ftt~PTLl-'E!,fJS: 19Jifr~ffi 

-:1mm-=n~reimrm~~1gm%ffl~ITTm~ITTm~•A,~9=',m~•A-'E!,MLlr~& 
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z - : ffi -:tlH5 t~trtl□ ffi = :J'IH5 t~tt: ; -Jt q:i , ffi - 1~ i5 tltt: l□ ffi = 1~ 15 mA z l'sJ B"J * * "ElAt 
~r~&z-=m-mi5mA1tm=mi5mA~E~~reBtt%~;am-mi5mArffl 
r ri ;E ItY:3[ ~~f§ % if§*~{§-~, sl.J ,1 ri m/J\ ram= :t~ i5 •Arm r ri ;E ItY:3[ ~~ {§ % 
if§*BI.J{§ ,'E,BI.J i'lrif1i; am-:t~i5tlAr, IAJ ffi=:im{§-=n ,8tiY:3[m=:im{§-=n ,813m-:im{§ 
-=n~reB~m~~~~m%ffl*~m~;am=mi5mAr,1AJm=:imm-=n~~~~m% 
if§*B"J{§ ,'E,~~ § /J\rQ)Gwrm=:im{§-=n ,813m-:im{§-=n ,8reB~~~{§%if§*~{§ -~, 
sl.J&tl~§ o 

[0 136] mi~ w. ~ B"J ~, a 1~ E tlA jg ffi-:t~ E tlA BI.J 'tl oc r , ~~{§ % BI.J ~~ {§ % t~Y:3[ 
:c}J * B"J }lfmrf 1:fLB ffl T t~ 7T-~~ {§ % B"J ~~{§%if§*~ 5 I 0 

[0137] mi~w.Eli BI.J~, am-:t~i5tlAl□m=:t~i5mAr, 7J\.3Jlj ~~%~~{§%tiYY::C}J 
$61.J % A tiYY: ~~{§ % tiYY: :c}J $; am-:t~ i51ltrtr , lrJltiYY: ~~{§ % t~Y:3[:C}J $,am= 
1~EtlAr, ~~7J\.~~{§%tiYY::C}J$~%At~YY:~~{§%t~Y:3[:C}J$;affi=:t~i5mAr, 
~mm~~~m%m~~•,am-mi5mAr,~~Jt~~m%m~~-~%Am~~ 
~{§ % t~YY: :c}J $ o 

[ 0138] mi~ i_£ Eli B"J ~ , a m-:t~ E tlA l□ m = 1~ E mA r , 7J\. 371J ~~%~~{§%ti yy: :c}J 
*~%Am~~~m%m~~*ffiocr,m-mi5mAr~~**i5q:i~~*~~m%m 
~~•~w*;~m=mi5mAr~~Jtmi5q:i~~*~~m%m~~*~w*;~~, 
Q)Gw.~ffi-mi5mAr~~Jtmi5q:i~~*~~m%m~~*~W*;~m=mi5mA 
r~~:9-m15q:i~~Jt~~m%m~~*~W*;*~~reB◊ 
[0139J mi~w.~ s"J~, _tJ2t005?frJT-~Mf!fytl q:i s"JW~~tA1f ±14s:PI ~~m=:im {§-=n ,8 tt 
~□¥ft~ ,1sJt~rir11:L 
[ o 140 J :im tt ~ _t sl.J ~ m!I1f A sl.J m J2t , 21s: ~Ji :1:i sl.J tt ::f: A ff! PI ~fl~ :1:111 7 fo¥ ilJ ti tli5 _t J2t~ JJl'E 
~~7J~PifflMtt#~~mi~:imffl@#~~~7JA*~m,§~&PI~:imtt@#,{Bm~ 
ffiocr$w~E~~~JJID:1fA◊¥r~W~~~,21s:zz~~tt::f:1f~21s:M_tQ)Gww.~m~ 

tt::f:~ili~~~$%PI~~tt#~S~%A~mili*,~#~mtt#~S~~a-~~~ 
ft M (~tJROM/RAM,~Hl,7til) q:t, ~tt:tr-=ft~4-ffl ~{t;fij-~~ftlffli& ~ (pJ~~-¥-tJl, it~ 
tfl, jjl1_ ~ ~, Q)G w fMJ ft i& ~ w) 1A1f 21s: z,t ~~~~Mt! fytl sl.J 1f 1t o 

[0141] ~Mf!fytl3 
[0142] a21s:~JJl'Efytl q:tifJ~{f¾ 7-;fqi{§ ,'E,ZZJE~B, ~~Bfflr~JJil,_tJ2t~m!I1YtlR. tt:i&~ 
ml!7JA, 8£:i':filffui_£ ~ BI.J ~W~J2t O ~□ ~ r pfr{tffl BI.J, ::f:i:g "m:J;k:" pJ ~~JJil.flYUE:C}J13~EII.J tt 
14l□/Q)G~~14al.Jtlii5- 0 ff~~ r~ml!1Ytl?JrmJ2t~~B~1~:l:fu ~tt14*~JJil., {8 ~~~14, Q)GW 
tt#~@#~ffli5-~~m&~PI~#~~~~o 
[0143J 00 6~t!HA521s:zz ~ ~Mf!fytlf~ff¾BI.J {§ -~,zzJE~BBI.J t~ttJtl!OO-, ~□ 00 6?JrJT-, i~~B 

1:fr r m-:im {§-=n ,8 q:i , ~ tt: 
[0144J -'t.PXmt~62, m ra~:w=ffl*~~~i5-q:i s"JK~5G~mitt~ '1JrJ2tK~5I:~xt msl.Jffi 
-~nri~'ttor.r ,-'±-PXffi-~1§4-; 
[0145J zzJEt~:J;k:64, ~_t~-'t.PXt~:J;k:62~ti, fflrlAJ ffi=:im {§-=n ,8zzJEJiJrJ2tffi-~{§4-; 
-Jtq:i, pJrJ2tffi-~{§4-q:tmw~ ~~~{§%if§*BI.J{§ ,'E,; -Jtq:i ,K13:krQ)Gwwrl ~~~o 
[0146] :imtt_tJ2t~B, EB raa1Bz}Rif§*~iJl:~i5-q:t BI.JK~jG~j@u~K~jG~x,t mIBI.Jffi 
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-*l'lrm ftft,hcfc.l'1□ tJ-1-. c\-':-We+H----# 1=: =-~J~ f::::l +r=r-¥cftftJ~ § ftft-"'k_*J~A ,157,~_*J~Ai&'c'l:t,L,.. 
~ l'~'<J:l'J IF.I .Ju 1''.:r.JJX,1J'5'm/Fl .c.....J~--":T l1=17 11·t=17':J:l'J l1=1,t!.,J:1'J% ~11=1? ,-1~» ~11=1 ~ IX..J:5~p 

ffi =im 1§11 ,9, , ep imtt.=t i)J _t t~ 1f A~J~ 7 ~~1§ % t§*l¥1 {8 -~, 81.J _t t~, !29 .tit, PT~ M.lR: ~□ 
{PJ L 1~ ~~1§ % ffl * 81.J {8 ,~, 81.J fJ:i} ;@o 

[0141J iwf ~w.~}j s"J ~, _tJ£2tJEt~~62~m rimtt~ r~&z -18mr-AJ ffi=im 1811 li1:z 
JEffi - ~ 1§ 4 : ¥lJ W _t ff~ tiJ {8 mPU CCH, 1m WM[ if}Ui A {8 mPRA CH; ~ q:i , PRACH"ElJt : ~ r 
..'it'¥81.JPRACH~~.R.'¥PRACHo 
[014aJ iwf~w.~}js"J~,l:j~~18%tB*a1.J18,~,'EL1t~ r~&z -=~~f8%~§1 d8m~ 
~{8,~,; ~~{8%ti4)[J;J2$o 
[ 0149] iwf ~ i.£ s,}j 81.J ~ ' ffi - ~ 18 4 q:i _:g1:Jtffi * £j ~~ {8 % ffl * 1¥1 {8 -~, ~ ~ ffi -~ {8 4 ?fr 
~ffll¥1~~~M•ttBffi~.!:j~~m%ffl*l¥1m~o 
[0150] ft.:zfs:2z:S] 1¥1-~~Afe:{Jtl q:i, ftLJ2E!VIJJs2O4zmJ, _t5£~B~PT~ 'ELtt: tiYtt~ 
~' .!:j_tj£2z:JEtl~64~tl, fflrtiYtffi=im{871,9,7'Jffi-im{871}~1NcBB"J~ r~&z -
1·1rm 1~ § -"'k -*l~A''lv~,·1rm -l=l-,+, -/-r-"'k -*l~Aftfti&~c'l:1k~=t:.n',+~-*1~A•,1,,~l'lrm 

J'~'< 11=1 ,(!.,: % ~ 11=1 ~ {J(y.;;_ n-<, ¾ T, 1':t.% ~ 11=1 ~ J:J'J 1X..J6.{J<.y.JlJtaU;;t3 ~ 11=1 ~ 0\.-Y.Jl n-< 

s"J'ttm r, f-;Jt:&JEffi-~1§4; •itatfaJ f1pi, ~q:i, ftitat 1'(!5tl¥1itat'A:Q,9,£J:&JEffi­
~18 4 s"J at ~Ll z faJ s"J a1 *ffltt • it at faJ n Pi s"J 'tt oc r , f~ Jt:&JEffi -~18 4 o imttx1 .=t i)J 

Lt~B"J7JAfilff f1pi81.JWcB' ePxtr.±Z9JLt~l¥17JAfilff1NcBPifffiJ 'l'f~fiJ!H~~ Lt~B"J~::V:2$0 
[0151J ft.:zts::&s13 s"J-~~me:fJuq:i, _tJ£2z:JEt~±R:64~fflr~ r~&z- = ftffi-~184 
1¥1:&JE~~mttm-~m1;-~~n~~/~ft#~•:5t1¥1#~~*mtt•#~oon~1¥1m 
oc r , rAJ ~ m 1:z±E 1\'i 5E 18 -~- ; ft2z:iE:izs:iiJ ffi-~{81;-lj(Jj[ 1'1 Pi 81.J ffi-~18 4 z Fo 1¥1 ffi-rm 
5Eat fa] f7'J *YtiiJ ffi =im {871,9, 2z:JEB"J ffi-~{8 481.J ~[A] m1~ -~, 81.J 'tl IX, r , rAJ ~ m /ZJEt!'i k {8 
-~,; ftitat 1'(!7681.Jitatat*~tt-itatfaJ l'1 PiZJal¥1ffi=rm5EatfaJ f7'J r,§JmJZJEt!'i5E11~L~, o 

[0152J mf~i.£~}j al.J~, 11'i5E18-~,'E1tt~ r~&z -18-~, = fflr1\'i~1Bz*'~1[:KIJ!ta1.J 18-~,; 
x~t~IE%:K 5& 81.J fo!I!:& ~1tf: o 

[0153J iwf~w.~}j s"J ~, _tJ£itatJEQ,9,7'J~ rz -= :r.&JJJuiut~lJ!t~~rBz*~5<")(i¥Jat~u; ~11Jrn 
iu tit lJ!! ~ ~ YBz * ~ 5<".k al.J at ~Ll Jifr ft 1¥1 a1 faJ m 1¥1 tJF-ic at ~u ; rBz * :K ~::v: ~ 111rn £a~ :iis:JiJ rm i& n Pi s"J 
~ ~Ll ; £J ¥Bz * ~ 5<".k ~ 11Jrn £a~ :iis: iu rm 1& n Pi 1¥1 at ~Ll Jifr ft s"J at faJ m 1¥1 tJF 12 ~ tu ; ffi-lj( :& JEffi 
-~18 4 81.J at ~Ll ; ffi-1j(2z:JEffi-~ {8 41¥1 at ~Ll?fr ft 81.J at fa] '001¥1 fJF-ic.at tLl ; WcB ffl -yjj( tt 
ffi-~m1;-1¥J_tffM•1¥1~~;reBmrffettffi-~m1;-1¥J_tffM•1¥1~~mft1¥1~oom 
B"JtJF-icat~Ll; ffi-~184ffettB"J~~{8%~§1 B"J2z:JEat~Ll; ffi-~{84jj(ttB"J~~18%~ 
§ 11¥1 /ZJEat tLlJifr ft 1¥1 at fa] '001¥1 fJF-icat ~Ll; ffi-lj( ft J=§PUCCH:&JE ffi-~{8 4 81.J a1 tLl; ffi-lj( 
{iJ=§PUCCH1zJEffi-~{84B"Jat~Ll?frft1¥JatfaJ'@1¥J;J;JF-ic~tiJ; ffi-1j(fiJ=§PRACH1zJEffi-~ 
{8 4 81.J ~ ~Ll ; ffi-lj( 1t ffl PRACH:& JEffi-~{8 -~ 1¥1 at tLl ?fr ft 81.J at fa] m 81.J tJF-ic ~ ~Ll 0 

[0154J iwf ~i.R.S] s"J ~, at faJ ms"JtJF-icat~Ll'ELtt ~ rz- = at raJ ms"J3f~tat~Ll, at raJ ms"J q:i 
['aJat~Ll' at['aJ'@B"Jfa*at~Ll 0 

[ 0155] iwf ~ w. ~}j 81.J ~ ' _t j£ffi-~ 18 4 81.J /ZJE {)\~ 'EL tt ~ r ~ & z-dt }=§PU CCH'&tim :& 
JEffi-~1§481.Jlj(~; ftJ=§PRACH'&f•:&JEffi-~{8481.Jlj(~; fifflPRACH1zJEffi-~f8~ 
B"Jlj(~loftfflPUCCH'&ff)j2z:JEffi-~{84B"Jlj(Jj($1.j ,e,l0 0 

[ 0156] ft.:zfs: :& ~}j al.J-~~ Me; 'WU q:i 'ftN~ PRACH?fr *l&c 1¥1 ~~18 % ;ft@ {8 :lii !!'~·t-i.~ftf: 81.J 'tl 
oc r ,N~PRACH~tJJf5J·Wcftt§IPJ s"Jat:1:~J'(!jtq:i~~N~PRACH3Z:J~t@LS-1[fflFDM; ~q:i, at:1:i 
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ii'L5t1~1.JtL;J T~d>z - = strs;~ ~ ~~m ~t1%, t1%*it o 

[0151] ft2fs:'fe:.E)js"J-~'g;;Mfi1Yu* ,_tit~~f1§%-'E1,1tL;J T~&z-:f1§m)[x~f§,~.~~ 
{1§%CSI-RS; ~ivf1§%~SS blocko 

[ o 158 J ft 2fs: '£ sJ:1 s"J - ~ 'g;; Mfi fJu q:i , _tit~ Ir.~ 'El, tr1i : wi'1 IE :ti~ , ~_tit'£ JE m ~6 4 ~ ti , 
ffl r PT L;J ifiltt L;J T ~ d> Z - 1f A Jim IE ffi - ~ {1§ 4 B"J PRACH'6£ f)j : ifiltt ~ ffi - ~ {1§ 4 B"J PRACH 
J=ifr*~B"J ss b 1 ockxt m B"J :rJJ~i'iti AB"J PRACHB"J st ±}X f:frlr., 11m1Effi -~{1§4 ?fr Cl ffl B"J PRACH'6£ 
• B"J st ±}X{:f[lf.; ifiltt ~ ffi - ~ {§ 4 B"J PRACHJ=ifr* !j:j BI.J ss b 10 ckxt m B"J :rJJ~i'iti A B"J PRACH'6£ 
• , wi'I IE m - ~ 11§ 4 J=ifr d:i m s"J PRACH 16£ 1~ ; ifiltt 1AA H: :tEI ~ 11§ mt~ 1iE 9k-ftt: s"J ss b 1 o c kxt m s"J in 
~fi ti A B"J P RA CHS<] st ±}X {:frlr. , Jim 5E ffi - ~ {§ 4 ?fr d=i ffl B"J PRACH '8f • B"J st ±3X {:frlr. ; ifil tt ~ H: ffl 
~ 11§ m t~1iE 9k-1tt: B"J ss b 1 oc kxt m B"J in~ati A s"J PRAcH'6£ t~, 11m IE m -~ 11§ 4 J=iJr d:i m s"J PRACH 
16£•; ~ ffi-~{1§4-B"JPRACHJ=iJr*~B"JSS blockxt mlB"J :rJJ~i'itiAB"JPRACHB"Jst±ifffialr., ~ffi 
- ~ {1§ 4 ?Jr ci ffl B"J PRACH'6£• B"J St ±}X iffiu lr.:f§ ~ ; ~ ffi -~ {1§ ~ B"J PRACHJ=ifr ~!j:j B"J SS b 1 ockxt 
mz B"J f}] ~a ti A B"J PRACH B"J st tm 1ffia I , ~ ffi - ~ {§ 4 ?Jr d=i ffl B"J PRACH 16£ ¥~ B"J st tm {ffiu I ffl ~ ; ~ 
1AA H: ffl ~ 11§ m t~fil 9k-f tt: B"J s s b 1 o c kxt @s"J in~a ti A s"J PRA cH s"J st ±i-wa I , ~ m - ~ 11§ 4 J=ifr 
d=i m sl.J P RA cH 16£ • s"J st ±i fir I :tEI ~ ; ~ 1AA H: ffl ~ 11§ m t~1iE 1~ i& s"J s s b 1 o c kxt m B"J in~t ti A 
B"J PRA CHBI.J st tm {ffig If. , ~ ffi - ~ {§ 4-?Jr Cl ffl B"J PRACH 16£ j)j B"J st tm {If I ffl ~ ; ;tt * , ¥AA H: ffl ~ {§ 
mt~1iE9k-{tf:B"JSS blockjg~ffi-~{1§4-?Jrci J=§B"JPRACHJ=ifr*~B"JCSI-RSB"JSS blocko 

[ o 159 J ft*'£ s13 s"J - ~ 'g;; Mfi 1Yu * , _tit~ 1r. ~ 'El, !t = ti 45[ :ti~ , ~_tit'£ JE m ~6 4 ~ ti , 
ffl r L;J T ~ & z - : ti45l ffi =im {1§-=p }2- 'fe:.JEB"J ffi = ~ 11§ 4 , ;tt q:i , ffi = ~11§ 4 q:i t'5 wfmlE B"J 
PRACH'6£•, ;tt q:i, fmlE B"JPRACH'6£1Jljg J.A B Wclr.~wtlnlEX B"JPRACH'6tim*it q:i mt$B"J 
PRACH'iif f)j; imlE B"J PRACH'iif f)j J=§ T1~7I- ffi -~{§ 4 p)T ci ffl B"JPRACH'iif f)! B"J Ht ±}X5f0 /Eix:ffi]n±}Xf:f[ 
!a'E!. -1::_:µ:,J,f,k/t' ~ 'fflf~--++- d 4':~¥:r,¢r k/t'=*f~A 1t_r+, k/t'=*f~Ar+,-l:iE_-H+ E,tg -*f~-/4..frl,-tpRACH 
J==L, 13<:'1,X.51~-Jfil r:=t TI ""~)-6_J:l'J$~~ r:=t ---z, ,,;-,,, T' ,$~~ r:=t? T'1FJW '-----J;:,t3 ~ r:=t? J:l'J 

16£.?Jr*~B"JfmJi:B"JCSI -RS'6£im;fo/~SS block; ;lt q:t , fm1EB"JCSI -RS'6£j~ 5f0/Elx:SS block 
jgJA B Wclr.Eix:WffilEX.B"JCSI -RS'6£1Jl*itlO/~SS block*'2!9='m~B"J, ffi1EB"JCSI-RS'6£ 
imlO/~SS block~ffi-~{1§4-?Jrci fflB"JPRACH'6£•*~0 

[ o 160 J ft2fs: '£ ~}j B"J -~ 'g;; JM fJU q:i , ffi - ~ {1§ 4 ?Jr d=i ffl B"J PRACH 16£ 1Jl , jg ffi - ~ {1§ 4 ?Jr d=i ffl 
B"JPRACH*~ B"J SS b 1 ockB"J xt mlB"J :rJJ~fiti A B"JPRACH'6£•; ffi -~{§ 4 ?fr r!i J=§ BI.JPRACH'6£1Jl, 
jg ffi - ~{§ 4 ?Jr r!i ffl B"J PRACH*!}* B"J cs I -RS B"J ¥AA H::t§ ~ {§ m t~1iE 9k-ftf: B"J ss b 10 ckxt m B"J f}] 
~fitiAB"JPRACH'6ti~o 

[0161] f/fi~i.£~}j s"J~ ,ffi=~f1§49='-'E1,tr1iffi-t:tt~:l:fu00, ~q:i ,ffi-ttt~:l:fuOO q:is"J t:tt~{:fr 
!IX ffijg ffi - t~ IE mat , PRACH'6£ •*it q:i ~ rt t~f:frxt m B"JPRACH'6£ • *ltm f$; ffi - ~{§ 4 q:i 
'El,ttffi=t:tt~:l:fuOO, ~ q:i, ffi=t:tt~:l:fuOO q:i B"J t:tt~f:fr!+x {1[jgffi=m5E{J1rnt, CSI-RS'6£.*it 
5f0/Elx:SS block*i;-q:i ~ rtt~{:frxt mls"JCSI -RS'6£im5fO/~SS block*~mt$c 
[ o 162] ft2fs: '£ ~}j s"J -~ 'g;; JM fJU q:i , _tit ti45l m~ ~ ffl r ti45l ffi = ifil 11§ ~ }2. Wclr. B"J ffiln ±i W 
m;., ~*, t-m±iwm;.mrt~1J-{irrffl~St±}Xij'ljt TB"JPRACHZl'sJ B"Jffim±irsJ ~ 0 

[0163] w~w,~}j B"J ~, ifilttPUCCHffi-~{1§4-;f□ifilttPRACH'fe:.JEffi-~11§4-ftffl:t§~ B"JWc 
I 11§ ,~. , ~ * , Weir. 11§ ,~. 'El, !t L;J T ~ & z - = m =im 11§ ~ }2. rifriJ mm □ t~~at fsJ ; ffi =im f1§-=p 
~~mm □ ~~ffi=JJHm-=µ-~'fe:.JEffi-~m4B"Jstoozoos"JstoofffiaB;~~mm'6£•* 
CORESET'6£iJ!; ~jt~fs] o 
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[0 164] 'Fifi ~iJl ~ B"J ~, LJ&~H pJ ~ 1ft T * -jm 1871,8 q:t !::t ti□ : t!f fzw q:t , {B Jf ~ri T .tlt 0 

[ o 165] 21s: R ~~Me: 1JU ~ t~fA T - 5fqi 11§ }~. RiE~I , @ ffl r * -:im {1§ 71 ,8 , 00 7 ~ itH!is 21s: R 
~ ~ Me: 1JH~1A B"J 11§ }~, R±E~I B"J m tiJ ti! 00 = , ti□ 00 7 J=iJT 7F , ~~I 'E1 tt : 
[0166] ti4ttjt~72, ffl rti4t*=:imf1§71 ,8RiEB"1~~11§%; 
[0161] 11mJE'.tjt~74, 1§ _tJ&ti4tm~12~tt, mr11m5El§J=iJTJ&~~1*%;tEI*st 1* ,~,, ~ 
q:r, ?JTJ&1§ ,~, 'E!Jt!S ~ r _¥y-z - : ~~{§ %;t§*~ 51 B"J {§ ,~,, ~~{§ %ti4JOJJ-¥B\J {§ ,~,; 
[o 16aJ _t 11itjt~ 16 , 1§ _t J& 11m 5E tjt~14~ ti, m r ~:ij- lifi'I 5E st J=iJTli~ 1* ,~, & ti~ J=iJTJ&ffi =:im 
,~--++- di 
'Ji=i 7l J\.\) 0 

[o 169] :imtt_tJ£~I, EB r 1=Eti4tiU ffi =:im {1§71 ,8 RiEB"J ~~11§ % z§~:ij-1§ ~~11§ % ffl 
* B"1 {1§ ,~, RiE~* =:im 1871 ,8 , ~p :imtt* =:im 1871 ,8 fl't7F B"11f A~lJll T ~~11§ % ;t§ *B"J {1§ 
,~, s"J _t 11i , G5l JI:~ , PT ~ fu~ lR ti□ 1PJ _t 11i ~~ 11§ % ffl * s"J 11§ ,~- s"J fr=il ~ o 

[0170] ffii~w,~}j B"J ~, _tj£11§ ,~, q:t'E1t!SB\J~~1§ %;t§*~ 51 B"JJ,: § /J\r!lx~rffi=:im {§ 

71,879 * -:im 11§-=µ ,8 re I s"J ~~11§ % ;t§ *~ 5 I B"1 & tiJ,: § o 

[0171] ffii~i}l~}j B"J~, i=EiAAR~ r_¥&z -9kftf:a,f, 11§.~,q:t'E1t!S~~11§%ffl*~ 51: ~~ 
11§ % B"1 ~~ 11§ % ti4t :c}J $ ffl xt r • 1: B"J ~ ~ 11§ % ti 4t :c}J $ B"J &. fl , /J\ r Elx ~ ~ r * - 11 
~;~~m%B"1~~m%m~~-¥fflMr~~m%ma%m~B"1•*~~m%m~~*B"1 
&. m, /j\ r Elx ~ ~ r * = 11 Pi ; ~~ {§ % B"J ~~1§ %ti4t J}J $;t§ xtrrn 5E ~~ {§ % r B"J ~ 
~ 1* % ti4t :c}J * st &.11-L , /J, r Elx ~ ~ r * - n ri ; ~ ~ 1* % st~~ 1* % ti4t :c}J * , ;tEI xtr m 
rit•&.*~~1*%ti4t~-¥st~~:cJJ$st&.m, /J\r!lx~~r*im 11 ri; ~~1*%st~ 
~{§ %ti4t:C}J$, AT !lx ~~T* 1i n ri 0 

[01nJ w~iJl~ st~ ,ffi-nri ,ffi=nri ,*- nri ,*nnri:imtt~ r--~z-1fA1im5E = 
EB * =:im 1* 71 ,8 re11 st 11-L , tm 5E x st 11-L ; * im n ri:imtt ~ r z - 1f A 11m 5E = ffi =:im 1871 ,8 re 
I B"J m, EB &.?J'-~~ 11§ %ti4t ~ * B"J ~ ft m [E 1im JE B"1 m, tln5E X. B"J {!l 0 

[0113J w~w.~ st~, 1* ,~,'E1tt = *-1* ,~,lo*=1* ,~-; ~q:r, *-1* ,~,'E1tt ~ r _¥&z 
- = ~~1*%ffl*~ 51 st~§; ~~1*%?J'-tiisti,: §; ~~1*%?J'-tiisttii~51 ;~~~~1* 
%%mq:r•1:B"1~~m%B"1m~~*m;m~~~m%B"1~~m%m~~*q:r•1:B"J~~ 
m%m~~-¥;fflrtt•&.*~~m%m~~*B"1~~~*;~mrtt~&.*~~m%m 
4t :c}J-¥ s"J ~~ ~ $ J=iJT*llk s"J ~~ 11§ % ffl *~ 5 I ; * =:im {1§71 ,8 rn 5E s"J ~~11§ % ffl *~ 51 ; 
ffi=:imffi71~rn5EB"1~~m%B"1~~m%m~~*m;ffi=m~'E1m~r_¥&z-=~~ 
11§ %;tEI*~ 51, ~~1* %ti4t~-¥ o 

[0114J 'Fifi ~iJl ~ s"J ~, *= 11§ ,~, q:r 'E1ttB"J ~~11§ %ti4t:c}J$79&.71'-~~1* %ti4t:c}J$ o 

[0115J 'Flfi~iJl~ s"J ~, *=1* ,~,q:t'E1ttB"1~~11§ %ffl*~ 51 fflH:t~:1:lliOOfl't7F o 

[0176] ffii~iJl~ B"J ~, _tj£_t11itjt~76~fflr:imtt~ rZ -1fA&tl*-1* ,~,loffi=1* 
§ +k,lrl, R=l ,x,'!li', i:;::; h!E.qf;; ,~ § :i:o*k ~ ,~ g +k,lrl, R=l "h, 'tli'i i:;::; hJ:E./dt' ,~ § :i:o*k ~ ,~ 
;(!,,: J-):Jl)CJ,:JPUCCHJJJ: ih'r.J...x.. ~_11(~ - ll=i ;(!,, /r %- ll=i ,<!,,; J-);J 1xmPUSCHiznm;J...X.. i:.11t%-1a ,t!,,/j' %- ll=i 
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, do J~--++- Cl im.J w kk J~ § 
J.!!!:1a Tl,,,, J=Ju.--EL~~ ,a ,c,, o 

[0118] f/fi~iJl~ s"J£, ffi-11§ ,~,B"Jiftflr'3Ll~fiih1fA, l§ffi=11§ ,~,B"Jiftflr'3Lltffiffriih1fA7FIPJ o 

[ 0179] ft 2fs: ~ SJ:3 El\! - '1' ~ ml! 1Ytl q=t , J: :i£ J: 1~ ffi; ~ 7 6 ~ ffl T 12), r _¥ Y Z ~ : ft~~{§ % 7'J 
~~{§ % 7J\.£ii pg 8\1 x 1"~~ {§%El\! 'tl m T , 12J, ~7]\.~ ~ 11§ % tiYt r}J $ B"J % A& tlx 1"~~ {§ 
% xt@ El\!~~ 11§ %tiYt r}J $ ; ft JAD1"~~ {§ % 7J\.£ii El\! &1" ~~ 11§ % 7J\.£ii cp m :tl Y 1"~~ {§ 

%,H~~m%7'Jm~B"J~~m%B"JMmT,12J,~*~~m%m~J;J*B"J%A&ffll§m~ 
s"J ~~11§ % xt@ 8"J ~~ {1§ %tiYt r}J $; ft ~~11§ % Jg J 1"~~ 11§ % s"J 'tl m T , 12J, ~7]\.~~11§ 
%tiYtr}J$s"J%A&tll§J1"~~11§%xt@s"J~~11§%ti4tr}J$; Aq=t ,x, Y ,D,JJg-Jcr~ 
~rl B"J iE~l51:o 

[0180] f/fi~i}l~~ B\1£, ft~~11§%7'J~~11§%*£iipg B"JX1"~~11§%B"Jtlm T, fflrit• 
x1"~~m%B"J~*~~m%m~J;J*B"J~~J;J*§M12J,T_¥&z-=~~m%*mpgs"J 
ffik~~m%B"J~~m%m~J;J*;ft~~*%*m*B"Jffi1E~~m%B"J~~m%m~J;J 
$ ; ffi =:li!l {1§ Tf ,s( Weir. El\! ffl rit • ~ 7)\. ~~ 11§ %ti4t r}J $ B"J ~~ {][ ; x 1"~~ 11§ % cp El\! t~ IE 
~~11§ % B"J~~11§ %tiYtl/J$ o 

[o 181 J w ~ iJl s13 s"J £, ftJAo1"~~ 11§ % ?J\.tii s"J &1"~~ 11§ % *£ii* m :tl Y 1"~~ 11§ % , 
H~~m%7'Jm~B"J~~m%B"JMmT,mr#•m~B"J~~m%B"J~*~~m%m~J;J 
$ B"J ~~ r}J $ § :tt l2J, T _¥ d> z - : D'1'~~11§ % *£ii pg B"J t~ 5E ~~11§ % ITT~~ {1§ %ti4t r}J 
$ ; D1"~~ 11§ % *£ii tr s"J :t~ 5E ~~ 11§ % B"J ~~11§ % ti4t r}J $ ; ffi =:li!l 11§Tf ,s( Weir. B"J ffl r it 
• ~ ?J\. ~~ 11§ %ti 457: r}J $ B"J ~~ {Jl ; D'1'~ ~ 11§ % 7t£ii pg B"J Y 1"~~ {1§ % cp t~ 5E ~~ {1§ % 8\1 
~~11§%ti4tr}J$o 
[0182] w~itlsJ:3 sf.J£, ft~~11§%7'JJ1"~~11§%sf.J'ttl¼ t<, mrit•11"~~11§%sf.J ~ 
?J\.~~11§ %ti4t rh$ s"J ~~ r}J $ §!t 12), T _¥ d> z - : J 1"~~11§ % cp :t~ Ji~~ {1§ % B"J ~~ 
{1§ %ti 457: r}J $; ffi =:li!l 11§ Tf ,s( Weir. B"J ffl r it•~ ?J\.~~ 11§ % ti4t r}J $ B"J ~ ~fR ; J 1"~~ {1§ 
%*B"Jffik~~m%B"J~~m%m~l/J$o 
[ 0183] ffij ~ i5?. E)j Bf.J £ , ft t~ JE ~ ~ 11§ % 1:v. r-1" ~ $1" 1~ IE~~ 11§ % 7J\.£ii pg Bf.J 'tl m T , 
ffi 5E ~~1§ % Jg~ 1" ~ $1" ffi 5E ~ ~ 11§ % 7J\.£ii pg Jl 1f ~A~~ jruJ\ ~~ 11§ % ti 457: rh $ El\! 
~~11§%; ~~, ffi5E~~11§%Jgfofr1f~~11§% cpJl1f ~-Jc~~~/J\~~11§%ti4trh$B"J 
~~1§%o 
[0184] ft2fs:~~ s"J-1"~Af!!fytlcp, ~7J\.~~{§%ti4tJ}J$B"Jti?:itt£:lifittl2), T_¥d>z-Jj 
A ,li}l IE: fi:tmtln JEX. El\! Wm:£ ,li}l 5E ; fitm ffl rit • ~7]\.~~1§ %ti4t r}J$B"J ~~ :CJ] $11Jl 5E ; 
~11JS m rit • ~ 7)\. ~ ~11§ % tiYt r}J * s"J ~~ r}J $;¥□ ffi =:li!l 11§ Tf ,s( We.I s"J n ri 1R lifi'I 5E ; A 
cp,:lifitt$1"~m&m$1"~*~~m%m~J;J*B"JMmT,~*~~m%m~rh*B"JW 
m:;.Jg$1"~mcpffi-~mmm~B"Jffi-~*~~m%m~J;J*1§$1"~mcpffi=~m 
fo!rffi~ B"J ffi =~*~~11§ %tiYt J!J $.z~, A q:i , ffi-1$iQl§ ffi =tJFi5U§ ~~ o 

[0185] w~iJl~ s"J£, J::r£ffi-1$iQPT12J,£~'¥, illPTl2J,£'¥-BJ: ,1B:1f7fr~r.tlt◊ 
[ o 186 J w ~ i5?. E)j s"J £ , 12J, _t :r£ ffi - 1$ iQ Jg~'¥ Jg fytl :itt ff itl ~ , ep _t :r£ $1" ~ ?J\. ~ ~ {1§ % 
tiYt r}J $ PT l2J, :li!l:tlJJ[ '¥ 1f A :ittff & ti , tt :tm , 51"~ ?J\. ~~ 11§ % ti 4t r}J $ * m ~ '¥ 12 345 :itt 
1T & tl , rm~* 21;f-iQ El\! ~7J\.~~ {§ % ti4t JJ] *Jg~* 1 f$ iQ El\! ~7J\.~~ {§ %ti4t r}J * jJ~ _t 

J::r£Wm:;. Ja s"J 1R , J: it~'¥ 31$ iQ B"J ~*~~ {1§ % ti4t l/J $Jg~'¥ 21$ iQ s"J ~7]\. ~~ 11§ % 
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ti4t r}J $ ho _t _t:r£±f:;m:; Fo s"J f][, 'f:& 1jz~fl o 
[0181] w~i,£~}j s"J ~, _t:r£_tt~m:l;k:16~ffl r:lifitt~ T~&z -1JJ't& tl~7J\.~~1§ % 
~~~*=~r~~~~~~~m%,~~*~~m%~~~*~mJ't*™&ffi~~~~ 
~~~~m%~~~m%~~~*;~r~~~~~~~m%,~~*~~m%~~~* 

~mJ't~~&m~~~~~~~m%~~~m%~~~*;~~*~~m%~~~*~m 
J't&ffiffi-~~~~~m%~~~m%~~~$,H~&ffiffi=~~~~~m%~~~m 
%~~~*;~rffi=:lifim~~re•~~~~~m%~~,~~*~~m%~~~*~m 
J't*™&ffi~~~~m%~~~~~m%~~~*;~rffi-:lifim~~&ffi~~~~~m 
%*m,~~*~~m%~~~*~mJ't*~&m~~~~m%*m~~~m%~~~ 
$0 
[0188] w~i,£SJ3 s"J~ ,ft~ T~&z -9k-14T, _t:r£_tt~m:l;k:16~fflr~~7J\.~~1§% 
~~~*~mJ't&ffi~~m%~~~*=~~m%~~~m%~~J9m~~~m%~~; 
~~1§%~li § :A:rWG~rtm~i'lPio 
[0189] ft*'fe:.~}j s"J-~~nw.Wuq=i, _t:r£~I~PT~ ~tt= ~ey_tl:l;k:, ~_t:r£~m~m:l;k:14~ 
ti, ffl-y~ey_ffi =:lifi f§~ ,8 B"J reis"J ffl r & tl~~f§ % tEI ~ B"J f§ }l~t B"J 1~ a mJ't, ;it q=i , 1~ a 
tlJ't~it~ T~J>z-= ffi-t~amJ'ttoffi=t~amJ't; ;ttq=i ,ffi-:r~atlJ'ttoffi=:r~atl 
J'tzoo~~~~ffl~T~&z-=ffi-mamJ't1tffi=mamJ't~~~~re•tt~~;ft 
ffi-1~ a tlJ't T ffl r Pi k& tl~~1§ % tEI ~ ~ f§ ,'E, B"l ll Pi ffi/J, r ftffi = 1~ a tlJ't T ffl r 
~~&ffi~~m%ffl~~m~~n~rn;ftffi-mamJ'tT,~ffi=:lifim~~&ffiffi=:lifi 
m~~J9ffi-:lifim~~re•~~~~~~m%ffl~~m~;ftffi=mamJ'tT,~ffi=:lifi 
1§ ~ ,8 B"J ~~ f§ % tEI ~ ~ f§ ,'E, B"J Ii § /J, r WG ~ r ffi = :lifi 1§ ~ ,8 J9 ffi-:lifi 1§ ~ ,8 We I B"J ~ 
~f§%tEl~B"J1§,'E,B"J&tl~ § o 
[0190] iwf ~i,£~6"1~ ,ft1~atlJ't-:fgffi-1~atlJ'tB"J'tloc T, ~~1§%B"J~~f§%ti4Y: 
r}J$B"J )@~rf{1T Ifflrtl'f7F~~1§ %B"1~~1§ %tEI~~ 510 
[ o 191 J w ~ w. E)j s"J ~ , ft ffi-1~ a tlJ't to ffi = 1~ a mJ't T , ?J\. ~IJ ~ ~ * ~~ 1§ % ti 457: r}J 
$ ~ % J't& tl~~1§ % ti4t r}J$; ftffi-t~ a tlJ'tT , Hti & tl~~1§ %ti4tr}J $, ftffi = 
1~atlJ'tT, ~~7J\.~~1§%ti4tr}J$~%J't&tl~~1§%ti4tr}J$;ftffi=1~amJ'tT, 
H~&ffi~~m%~~~$,ftffi-mamJ'tT,~~*~~m%~~~*~mJ't&ffi~ 
~1§ %ti4trh$0 
[0192] iwf~w.~B"J~ ,ftffi-t~atlJ'ttoffi=t~amJ'tT, 7J\.~lj ~~*~~f§%ti4J::C}J 
*~mJ't&ffi~~m%~~~*mocT,ffi-mamJ'tT~~**aq:t~~*~~m%~ 
~~*~wm:;~ffi=mamJ'tT~~**aq:t~~*~~m%~~~*~wm:;~~, 
~*,~ffi-mamJ'tT~~**aq:t~~*~~m%~~~*~wm:;~ffi=mamJ't 
T~~**aq=i~~*~~m%~~~$~Wm:;*™~reio 
[0193] iwf ~i,£~ B"J ~, _tj£~IPT ~ 1:tLrffi-:lifi1§~ ,8ttiz□ttf4mq=i, {8 Jf~Pir.tlt 0 
[0194] iwf ~i£~}j B"J ~, _tj£~~tl:l;k:~ pJ~:lifitt~1tf:WG~~14*~JJ.'.B"J, xtrr Fo*, pJ ~JM 
:ct~ T 7J J't~JJ.'., {8 ~ Pi T .tlt: _tj£m:l;k::t)J 1:tL T ~ -M:m ff q=i ; ~ * , _tj£ ~~ tl:l;k: ~ {f: ~ 
m~~%J't*™ttr~~~M:mftq=io 
[0195J ~mff 11U4 
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[0196] *1zSJt,1;nlli:1Jut~1~ T -¥fi11L~.tl4t*ILmmr*=iBH~rn,8, l?f]8~tlHTiS*/Z~ 
~nffi:1JUt~1~B"J1§ ,~Jl4t*J!.BI.Jtat1Jtl!OO - , :tml?fl 8pfrJF, i~*li'ELt!S: 
[0191J reI,ti~s2, m r19JrJTJ£*-iffi 1*11 }~reI ~ r ~&z -1* ,1e, = ffi-~1*4-lj(~ 
nrlt, ;ttq:i ,aJrJTJ£*-~1*4-s"J1tJE1J(~fflttJrJTJ£*-~f*4-1j(~n rltsf.J'ttoc r, f~11:::.1z 
JEP!rit* -~f* 4-; ~ itat rsJ n rlt , ;tt * , a itat • 5csf.J itat~ ,8 £j 1zJEJrJrit * - ~f* 4-sf.J 
at ~Ll z rsJ sf.J at* m tt Jrfr J£ ~ it at rsJ n rlt sf.J ·ti m r , 1~ 11:::. 1z )E Jrfr J£ * - ~ 1* 4- ; Puc cH ; 
PRACH; 'tBOR.Jek1[61.JPRACH; 

[0198] tl4tffi~84, £j _tj£]!g2J!.;j;l~82j£ti, m rtl4t*-jm i§71,8/ZJEB"J *-~{§4-, 
;ttq:i,mJ£ffi-~m4-19mJ£ffi-imm11~a~*ffl*~~~it*~K~5c~fflttlcjmJ£K 
~5c~ xt m~ ffi-~ n rlt sf.J 'tt m r ~nx; sf.J 1* 4-; Jrfritffi-~f* 4- * t~w ~ £j ~~f* % ffl * 
Bf.Jf§,le,;;itq:i ,K79ArWGwwrl~~Jj(o 
[0199] ifiltt_t3£*_1[, EB Tftft'tBz*ffl*~Jj(~i;-q:i Bf.JK~jc~fflttlcjK~jc~xt Ss"J* 
-~ n rlt sf.J 'tt ,x. rtt4t*-:im 1§11,81tJE~ t~w ~ £j ~~f* % i-§ * sf.J 1* ,~- s"J ffi-~1*4-, 
ep iffitt* -:im 1811 ,8 ± i)J _t t~ -Ji :rt~JJil. 7 ~~f§ % t§ * ~ 18 ,~, Bf.J _t t~ , ~ .rlt, PI~ folf 1R ~□ 
1PJ _t t~ ~~f§ % ffl * 1'11.J 18 ,~, 1'11.J l'J:iJ :@o 
[0200J iwf ~w.sJ:11'11.J~, _t3£*1i PI~ •J!it'E1tttl4ttl~84, ill PI~ [Pla1'E1tttl4ttl~84 
lPWclitl~82, {B :#t~rlt r Jlt o 

[020n a*1z~)j s"J-~~nffi:fJtl*, _tJ£tt4tm~s4:iEfflrimtt~ r~&z -f*iiHt4tJrJr 
it*-~184-: 4o/)f!r._tff~$Llf§ii[PUCCH, 4??JWM[tJltiA {§ii[PRACH; ;itq:i, JrfritPRACH'ELt!S: 
~T 56$~PRACHQJG%5c.$PRACH0 
[0202J iwf ~iJtsJ:1 s"J ~, _tJ£Wclitl~82j£fflrt!H@J1feitffi-imf811,8B"J~~n 19J1JTJ£*­
imf811,8WcliJ=ifritf8 ,~-, ;ttq:i, Jrfritffi-im f§11,8Bf.J~~n'EL1t~ r ~&z -= Jrfritffi-im 1* 
11 ,8 xt~ ~* *If* 1'11.J ~~ n , JrfrJ£ ffi-:im 1811 ,8 x ff~ F~* * ~ ~ ~~ n , J=ifrit * -:im 1811 ,8 
xN$*~**~~~n,mJ£ffi-imm11~~~~~~0 
[ 0203 J iwf ~ iJt sJ:11'11.J ~ , 1=j ~~ 18 % t§ * sf.J 18 ,le, 'EL tt ~ r ~ & z - : ~~ f§ % ~ i3 I d8 m: )Jft 
0f§ ,le,; ~~f* %tl41o;iJ $. o 
w~J mf~w.sJ:1~~,ffi-~m4-*•~m,m:1=j~~m%ffl*~m~WGwffi-~m4-m 
~m~at~~~-~liffiJF£j~~m%ffl*~m~o 
[0205] 1±*1zsJ:1 B"J-~~nffi:1JU q:i, i±N~PRACHJ=i!r*~~~~f§ %~)E {§ii[tr~·t1:~1tf:Bf.J'tw 
m r ,N~PRACH~tJJlt5lW21±i-§[PJ sf.Jat:1:i.jcq=iQJGWN~PRACHxt~g;]Jf*1[fflFDM; ;ttq:i, at:1:i 
• 5c'E1tt L;J r ~& z - =at[~~ -f"rpm ~ t-t%, t-t%~it o 
[0206] a*1z~s1.J-,t~~nffi:-wu*, _tJ£~~f* %'EL it~ r~&z -:1*m)[x0f§,1e,~~ 
f8%CSI-RS; [P}Wf8%~SS blocko 
[0201] a*1z~)j s"J-~~nffi:fJtl*, _tJ£*I:iEPIL;J 'EL1t~ r~&z - = t:zJEm~, £j _tJ£ 
tl4t tl~84j£ ti, ffl r IAJ * -jm i§71 ,8 /ZJE* = ~f§ 4-, ;tt q:i , ffi =~ i§ 4- q:i t~ wfm 5:E Bf.J 
PRACH~-, ;it q:i, fm5:E ~PRACH~f)jjg J.A B WcJ!.WGwtJJf 5:Ex. ~PRACH~im~it q:i ~1'$81.J 
PRACH~f)j; fm5:E Bf.J PRACH~im m Tf~JF *-~{§ 4-Pfr d=i m ~PRACH~-~ at :t:ilo /WGffiJJi:l:i{:v: 
!a'E!. r;S-,kk_~ 'lfif~--++- S<B-~¥:kk=*f~A _:ttr-h kk=*f~Ar-h-tits-H+ --1:=?~-*f~Arrl,-rpRACH'rB­J==L, 1A.J % -Jfil r:=t TI ,,,,!X..l-6-%-~ r:=t -Z , /", T, %-~ P -Z T 17ctW '-:J » ~ P -Z J::J'J V--!. 

SJ=i!r*IJ:3c~fm5:EBI.JCSI -RS~¥»Rl0/QJGSS block; ;it q:i, fm5:EBI.JCSI -RS~SlO/QJGSS block:79 
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fA 8 Wc.J!.WGWtlJ15EX.i¥JCSI -RS'8ftJ!~~l□/WGSS block~~q:t~1lBf.J, fmki¥JCSI -RS'8fiJ! 
l□/WGSS blockl§ffi~~1§4?fr~ ffli¥JPRACH'8ft)!~Jj::ko 
[020a] ft* R ~J:J Bf.J ~~~m1HJLl q:i , ffi ~~1§ 4 Jifr ~ ffl B"J PRACH'8t tJ!, jg ffi ~ ~1§ 4-Jifr ~ ffl 
B"JPRACH~l&ci¥JSS blockE1f.Jxt@E1"JtJJ~ittlAE1f.JPRACH'8ft)!; ffi~~1§4?fr~ ffl B"JPRACH'8ftJ!, 
jgffi~~1§4 ?fr~ ffl Bf.JPRACH~l&cB"JCSI -RSBI.Jt~ H:if§ ~ 1§il!!r~1iE~1tf:B"JSS blockxt@.B"J f]] 
~ittlAB"JPRACH'&ftJ!o 
[0209J w~w.~J:J B"J ~, ffi=~1§49=1"E1ttffi~H:t~:l:fu00, ;ltq:i, ffi~ttt~:l:fuOO q:i B"J H:t~1lL 
JRrnjgffi~t~5Effia1, PRACH'8ftJ!~~q:t £J btt~{,rxt@.B"JPRACH'8ftl!*Bl~f$; ffi- ~1§49=1 
"EL t!S ffi = bt !r~:l:fil 00 , ;lt q:i , ffi = bt t~:l:fil 00 q:i i¥J bt t~1lLIR {![jg ffi = m 5E {iat , cs I -RS '8t tJ! ~~ 
l□/WGSS block~~q:t £J btt~1lLxt@.i¥JCSI -RS'8fiJ!lD/WGSS block*Bl~f$c 
[ 021 0] ft* R ~J:J B"J ~~~ mi! 1JU q:t , _tj£ Wc.J!. ~~82if ffl r jg ffi ~;m 1§ 71 ,e: Wc.B~JJ ±:~tw nE 
; , ;lt q:t , ~"ffJ±3XWnf £ ffl Tm~ 1lL T ;,j;§ ~ at J3X-'¥ 7G T B"J PRACHZ fa] B"J ~"ffJ±3X fa]~ 0 

[0211] w~i,£~ B"J ~, JMuPUCCHffi~~1§4JF□JMuPRACHR±Effi-~1§4ftffl;,j;§~ s"Jre 
J!.1§}~, ,;ltq:i, Wc.ll1§}~,"EL1t~ T~&z -= m=w1§-=n,e:rifAJ@ir □ t~~atfsJ; m=w1§-=n 
~~@if □ l§~ffi=wm-=n~R±Effi-~m41¥Jatoozoo1¥JatooffiB;~~mm'8ttl!~ 

CORESET'8ftJ!; ~~:S:'. fa] o 

[0212] w~i,£~ B"J~, _tj£~.J!.PT~1lLrffi=w1§71}~ q:t, bt~□t~fzwq:t ,{B:j:f~j3if 1l:L 
[0213] *R~~mt!lJUift~fA T-5fqi1§}~,R±E~B,@fflrffi=w1§71,8, 009~i1H!is*R 
~ ~ mi! 1JH~1A B"J 1§ }i~HiYt~B B"J m tiJ ti! 00 = , ~□ 00 9 Jifr ~ , ~~I "EL tt : 
[0214J R±Etjt~92, ffl r~ffi-w1§-=n ,e:R±E~~1§ % ; 
[0215J tiYt tjt~94, £J l:5£R±E tjt~g 2~ ti, ffl rtiYtJ1JT5£ffi ~ w 1§71 ,e: & t~ s"J £J J1Jr5£ 
~~1§ % if§~ B"J 1§ ,@, ; ;lt q:i , Jifr5£ 1§ ,@, "EL tt ~ T ~ & z - : ~~ 1§ % ffl ~~ 5 I i¥J 1§ ,@,, ~~ 
1§ %tiYtrJJ$s"J 1§ ,@, o 

[0216J 'm'-t L •--P-;,j±:~ ,+,-=c+--..s--.,,,.,,,.._,m 1~- d'&~¥:_~~ 1~ p ➔ i=t_:µ:,u,,,,.,, .. _•m 1~- cf'&~¥:_ JJ.!! U _l__.. ~ ::1:x: 1'=L , t:t:l .J 1':t I P.J _% JJ.!! I 1=1 7-:J "', IX. J-6_ '3P --":j I 1=1 7 --<- J l=I 13Z 'tX. _% JJ.!! I 1=1 7-:J "', IX. J-6_ 

B"J £J ~~ 1§ % ffl ~ i¥J 1§ ,@, , ep ffi-jm 1§71 ,e: wttffi =w 1§71 ,e: t~~ B"J 1f A~JJJil. T ~~1§ % 
if§~Bf.J1§ ,@,E1f.Jl:1IL~.tl:l, pJ~~{R:~□ 1PJ J:t~~~1§ %T§~B"J1§ ,@,B"J fJ:i] Nfil c 

[0211] m~-m~J:J s"J~, 1:J£1§,@,q:t"EL1ts1.J~~1§%t§~~ 51 s"JJJI: § 1J\rWGwrffi=w1§ 
- Cl -'-I-,,,,.,,,.. 'm ,~- cfim.J ~ r'th~~,~ p +1=1--¥-c * ;=ii r'th h h!E.31flr R TI /\\,/~m~:im.,1i=i TI ,n, f:=IL__E3...J:rJ ~~Ti=i ~ /('1=17':-3:F. 7 ~j 1x ~]n~)l i:::::l o 

[02rnJ w~i,£~B"J~,a1~H:~ T~&z~~ftt:at ,1§,@,q:t"E11t~~1§%t§~~51 =~~ 
1§ % 1¥1 ~~ 1§ % tiYt J}J $ ffl xt r • ::k B"J ~~ 1§ % tiYt J}J $ B"J ~ 111, /j\ r WG w w r ffi- 11 
~;~~m%1¥J~~m%m~~$fflMr~~m%ma~m~1¥J•::k~~m%m~~*1¥1 
~ m, /j\ r WG w w r ffi = fl ri ; ~~ 1§ % Bf.J ~~1§ %tiYt J}J $;,j;§ xtr m JE ~~1§ % T B"J ~ 
~1§ %tiYt J}J$B"J ~m, /j\ r WG WW r ffi - 11 ri ; ~~1§ % B"J ~~ 1§ %tiYt J}J $, ;,j;§ xtr ffl 
rit~~7J\.~~1§%1tYt~$s1.J~~rJJ$s1.J~m, /J\rWGwwrffiim fl ri; ~~1§%s"J~ 
~1§ %1tYtrJJ$, ::kr WG wwrffi 1i n ri 0 

[0219] m~-m~J:J s"J ~, m~n ri, m=n ri, m- n ri, ffilin riwtt~ Tz ~1fA1im5E = 

rn m =w 1§ 71 ,e: reB a1.J 111 , tm 5E x. s"J 111 ; m im n riwtt ~ T z ~ 1f A 1im 5E = m =w 1§71 ,e: re 
I 1¥1111, EEi ~7J\.~~1§ %tiYt ~ * B"J ~{tm [E f!,ffl)E i¥J m, fm5Ex.B"J 1110 
[ 0220 J m ~ i,£ s13 sf.J ~ , 1§ ,@, "EL 1t = m-1§ ,@, l□ m = 1§ ,@, ; ;lt * , m-1§ ,1~, "EL 1t ~ T ~ & z 
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-= ~~11§%t!l~~~§I El\!~§; ~~11§%5l£iiB\Ji~ § ;~~18%?J\.£iiB\!£ii~§I ;~~~~11§ 
%%m*•*1¥J~~m%1¥Jm~m*m;m~~~m%1¥J~~m%m~m**•*1¥J~~ 
m%m~m$;fflrtt•~*~~m%m~m$1¥J~~m$;-'=3fflrtt~~*~~m%m 
Y'.S( r}J $El\!~~ m $ J=iJT ~ltk El\!~~ {1§ % ffl ~ ~ § I ; ffi = :im {1§ 11 ,1~ m IE El\!~~ {1§ % ffl ~~ § I ; 
m=:1mm11~m~1¥J~~m%1¥J~~m%m~m$ffi;ffi=m~§m~r~&z-=~~ 
{1§%tEl~~§l ,~~11§%tiY'.S(m$o 
[0221] rm ~ix~ El\!~, ffi = 11§ }~, * §trSB\J ~~1§ %t~4'.S(:C}J * jg ~7]\.~~1§ %tiY'.S(:C}J * 0 

[0222] w~ix~ El\!~, ffi=1§ -~'*§trSB\!~~11§%ffl~~ §I fflH:t~:1:lliOOtl'i7F 0 

[0223] w~ix~ s\J ~, _tJ£tiY'.S(tJtt,~94tiYtffi-±m 11§11 ,8±mtt~ rz -1JA& ~s\J m-
,~ § +n~ ~ ,~ § +kilrl, R=l 'i'-- '1fi't hh.!:l:!""k ,~ § +n""k~ ,~ § +kilrl, R=l ,X,)fi't hbm~ 1a ,(!.,/J'µ »- 1a ,(!.,: .1-):;1 oc m PUCCHJ£:t'ii/1'JX. ~31.%- 1a ,(!.,-1'1-1 %- 1a ,(!,,; .1-/;.1ocm PUSCHv1: v/1' ;x. r31.»-

-++-- S v,+ kk - 'itj I~-++-- S im.J !a'E! kk - I~ § 
TJ ,--,J\'_J % JJ!J:J1=1 TJ ,--,fc'Jld==L% Jl=f,(!.,o 

[0225] w~ix ~El\!~, ffi-11§ }~,El\! iftfl fffUffiti1-b7JA, -'=3ffi= 11§ }~,El\! iftfl fffUffin1-b7JA::f jPJ 0 

[0226] a2ts:a:sJ:3s\J-~~m'.!!1YLl* ,_tJ£tiY'.S(t~±~94~fflr~ r~&z-=a~~11§%jg 
~~ {§ %?J\.£ii 179 El\! x ~~~1§ % El\! 'tl m r , ~ ~7]\.~~1§ %tiY'.S( r}J$1¥J % AtiY'.S(X ~~~{§ 
% xt@ El\!~~{§ %t~4'.S( r}J $; ft MD~~~{§ %?J\.£ii El\! ~~~~1§ %?J\.£ii * m ti Y ~~~{§ 
% , _ft ~~11§ % jgm; ti El\!~~ {1§ % sq 'ti vl r-- , ~ ~ %~~ 11§ % tiYt r}J $1¥J % A tiYt-'=3 m ti 
El\! ~~1§ % xt@ El\!~~{§ %t~4:3[ r}J $ ; a ~~1§ % jg J ~~~ 11§ % El\! ti IX. r , ~ ~ 7]\.~~ {§ 

% ti4'.S( r}J $El\!% A t~Y'.S( -'=3 J ~ ~~ 11§ % xt@ El\!~~ 11§ % ti 45,l: r}J $ ; ~ * , x , Y, D, J jg* r ~ 
~rl l¥J iE!:fi~◊ 
[0221] w~ix~ s\J~ ,a~~11§%jg~~11§%%£il179 s\Jx~~~11§%s\Jttoc r, mri+• 
x~~~m%1¥J~%~~m%m~m$1¥J~~m*§m~r~&z-=~~m%%ffl1791¥J 
mlE~~m%1¥J~~m%m~m*;a~~m%%ffl*1¥Jffi1E~~m%1¥J~~m%m~m 
* ; ffi =±m 11§ 11 ,8 reJt B\J m rit • ~ 7]\. ~~ 11§ %tiY5l: r}J * l¥J ~~fa ; x ~~~ 11§ % * B\J tl'i IE 
~~11§ % 1¥J~~11§ %tiY5l:m$ o 
[022aJ m~w.sJ:3 s\J~, aJ.Ao~~~11§%71\.£ils\!~~~~1§%?J\.til *mt¥Y~~~11§%, 
H~~m%jgmt¥1¥J~~m%1¥Jmocr,mrtt•mt¥1¥J~~m%1¥J~*~~m%m~m 
$El\!~~ r}J $ § trS ~ r ~ & z - : D~~~11§ % %£ii 179 El\! ffi' IE ~~11§ % l¥J ~~11§ %t~45l: r}J 
*; o~~~11§%-frtil!7rs\Jtl'i1E~~1§ %B\!~~1§%tiYtm*; m=±m11§11 ,8WcJtl¥J mrit 
-~7]\.~~1§ %ti45l: m $8\J ~~{a; D~~~{§ % %£ii 179 El\! Y ~~~{§ % * tl'i IE~~{§% El\! 
~~11§%tiY5,l:r}J$o 
[0229J m~w.~ sq~,a~~11§%jgJ~~~11§%s\J·ttoc r, mrit•1~~~11§%sq~ 

%~~11§ %ti45l: r}J$ El\!~~ r}J $ §1t ~ r ~ & z - : J "'i~~~11§ % * m IE~~ 11§ % l¥J ~~ 
11§ %ti y5,l: r}J *; ffi =±m 11§11 ,8 reJt B\J m rit • ~ 7]\.~~1§ % t~Y5l: r}J $ l'l\J ~ ~fa ; 1 ~~~ 11§ 

%*1¥Jm1E~~m%1¥J~~m%m~m* 0 
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[ 0230] ffii ~ w. 6Ji B'.J £ , ft tl't JE ~ ~ 11§ % 1:fr r - ~ El:lt~ ~ t!'UE ~ ~ 11§ % 7]\. £_§_ pg B'.J 'ti 1£ r , 
m 5E ~~1§ % J9 -~ WG $ ~m 5E ~~1§ % 5:Hii pg Jl1f ~ AWG ~ jruJ\ ~~1§ %ti4t J/J $ B'.J 
~~11§%; WG~, m5E~~11§%J9fofr1f~~11§% q=iJl1f ~:kWG~~/J\~~11§%ti4tJ/J$B'.J 
~~1§%o 

[0231J ft*f:ZS}j s1-~~JMfyuq:i, ~7J\.~~11§%tiYtr}J$s1wm:;.mHiLl r~&z-1f 
A ,li}l 5E : ti =tmtln JEX. B'.J Wm:£ ,li}l 5E ; ti =rm ffl rit. ~7]\.~~{§ %ti41z J}J $ B'.J ~~ J;J $11Jl 5E ; 
~ 1JiS m rit • ~ 7]\. ~ ~ 11§ % ti 41z r}J * s'.J ~ ~ r}J * ;¥□ ffi = w 11§ 11 }2. re I s'.J n ri 11i lifi'I 5E ; ;tt 
q:i,:tmtt$~~mm~$~~*~~m%m~J;J*~Mm.r,~*~~m%m~J;J*~W 
m:;J9$~~mq:iffi-~mmm~~ffi-~*~~m%m~J;J*~$~~mq:iffi=~m 
foJrm~ s'.J ffi =~*~~1§ %ti41z J;J $z~, ;tt q:i , ffi-1$iQ~ ffi =tJFi5UEI ~~ 0 

[0232] ffif ~i]?,S}j B'.J £, _tj£ffi-t$iQpJ L:?J,£~¥, illPTLl£¥-BJ:, 1B :H~rir.tl:L 
[0233J w~w.EJi s'.J£, Ll--1.J£ffi-t$iQJ9~'¥J9fytl:ittffi£S}j, ep --1.J£$~~7J\.~~11§% 
ti41z r}J $ PT Ll :imttJj( '¥ 1f A :ittff ti41z , tt :tm , s~~ 7]\. ~~ 11§ % ti 41l: r}J $ * ffl ~ '¥ 12 345 :itt 
1T ti4t , rriJ ~ ¥ 2t;f-iQ B'.J ~7]\.~~ {1§ % ti41z rjJ $ J9 ~ '¥ 1 t$ iQ B'.J ~7]\.~~ {1§ %ti41z r}J $ JJQ _t 
--1.J£Wm:; Fo a'.J 11i , _tit~'¥ 3t$ iQ ~ ~*~~ {1§ % ti4t J/J $Jg~'¥ 2t$ iQ B'.J ~7]\. ~~ 11§ % 
ti4t r}J $ JJQ _t --1.J£Wm:; Ja B'.J 11i, 1:& 'l!Jz~ti o 

[0234] ffif~i]?,S}j B'.J £, --1.itti41ztl:f;k:94~fflrPTLl:imttLl r~d>z -1fAti4t~7J\.~~ 
m%m~J/J*=~r~~~~~~~m%,Ll~*~~m%m~J;J*~*A*Mm~~~ 
~~~~~~m%~~~m%m~J;J*;~r~~~~~~~m%,Ll~*~~m%m~ 

J;J$~%A~~m~~~~~~~~m%~~~m%m~J;J$;Ll~*~~m%m~J;J* 
~%Am~ffi-~~~~~m%~~~m%m~J;J$,Kmm~ffi=~~~~~m%~~ 
~m%m~J/J*=~rffi=:1mm11~reI~~~~~m%ffl~,Ll~*~~m%m~J;J* 
~*A*Mm~~~~~m%ffl~~~~m%m~J;J$;~rffi-:tmm11~m~~~~~ 
~m%*m,Ll~*~~m%m~J;J*~*A*Mm~~~~~m%*m~~~m%m~ 
J}J$o 

[023sJ w~w.6Jis'.J£,ftLl r~&z-~1tf:r, Ll~7J\.~~11§%tiYtr}J$s'.J%Ati4t~ 
~m%m~J/J*=~~m%~~~m%~~J9m5E~~m%~~;~~m%~~§:krWG 
~rtm5E n ri o 

[0236] ft*f:ZS}j s'.J-~~JM1Ytl q:i, --1.J£~I~'E1At: Wc.Itl:f;k:~ --1.J£ti41zt~:f;k:94~ti, ffl 

rJ9mJ£ffi-:tmm11~reimrm~~~m%ffl*~m~~m%ffiA,;ttq:i,m%mA§ 
tJSLl r~d>z -: ffi-t~EffiA;¥□ffi=t~%tlA; ;ttq:i ,ffi-r~%tlA;¥□ffi=t~%tlAZl'aJ 

~*~§mLlr~&z-=ffi-m%ffiA~ffi=m%ffiA1f~~~re•tt~~;ftffi-m 
% ffiA r ffl r ri 5E tl4t ~~ {§ % ffl * B'.J 11§ }~, B'.J 11 ri {][/J\ r ftffi = t~ % ffiA r ffl r ri 5E ti 
41[ ~~{§%if§* B'.J {§ }~, B'.J 11 ri {][ ; ft ffi- t~ % ffiA r , rtJ ffi = :im i§ 71 }2. ti41z ffi =:tm 11§71 ,s( 
J9 ffi-:im {§ 71 ,s( WGI B'.J ?fr 1f B'.J ~~ {§ % ffl * B'.J {§ ,~, ; ftffi = t~ % tlA r , rtJ ffi =:tm 11§ 71 ,s( 
~~~m%ffl*~m~~~§~rWG~rffi=:tmm11~J9m-:1mm11~reI~~~m% 
ifEl*B'.J{1§,~,B'.J&tln~§ o 

[ 0231J w ~ w. 6Ji B'.J £ , ft t~ % tlA J9 ffi-1~ % tlA B'.J 'ti oc r , ~~ 11§ % B'.J ~ ~ {1§ % ti 41l: 
r}J $ B'.J Jli~ Ff 1:frI ffl r tl't ~ ~~11§ % B'.J ~~ 11§ % ifEI *~ 5 I o 
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[0238] ffif ~w.E)j B'.J~, tEffi-1~atlta':lPffi=t~a1ltt:T, 7J\.~1J ~~*~~f§%ti41z:J}J 
$ B'.J % i~:ti41t ~~1* % ti41t r}J$; ttffi -1~ 15 tl:rtT , 1fJiti41t ~~1* %ti41tr;JJ $, ttffi = 
t~ 15 tl:rt T , ~ ~7]\.~ ~ 18 % ti41t r}J $ B'.J % :rt ti41t ~~ 18 % ti4t r}J $ ; ttffi = t~ 15 tl:rt T , 
H~~~~~m%~~~$,am-mam:rtT,~~*~~m%~~~*8'.J%:rt~~~ 
~1* % ti41t r}J $ o 
[0239J w ~ w. E)j B'.J ~, a ffi-1~ 15 tl:rt lP ffi = t~ 15 tl:rt T , 7J\. ~IJ ~ ~% ~~ 18 %ti 41t r}J 
$8'.J%:rt~~~~m%~~~*m~T,m-mam:rtTB'.J~**a*B'.J~*~~m%~ 
~~$8'.Jff*;~ffi=mam:rtTB'.J~:B-*a*B'.J~*~~m%~~~*8'.Jff*;~~, 
~*,~ffi-mam:rtTB'.J~**a*B'.J~*~~m%~~~*8'.Jff*;~ffi=mam:rt 
TB'.J~:B-ma$~~%~~m%~~~$8'.Jff*;:B-~~reio 
[0240J w~ix~ B'.J~, --1.J£~IPT~1lLrffi=mi1871 }2.ttizo~ftr1i$ ,{BJF~rir.tlto 
[0241] ffif~i£~}j B'.J ~, _tj£~~tl~~ PT~mi:tl~1tf:QJGti~1i*~JJ.'.B'.J ,xtrr Fo*, pJ~jm 
:ct~ T 1f :rt~:i=y.i., fs ~ ri r .tlt: --1.J£tl~:!:)J flL r ~ -M:W ff$ ; ~ * , --1.J£ ~~ tl~ ~ {f: ~ 
ffl~B'.J%:it%~ttr~~B'.JM:Wff$o 
[0242J ~m'!H1tl5 
[0243J 2fs::&~ B'.J~m'!!f1tl~t~{jt T-f!fif¥1~1t En, i~f¥1i1ft JJn{Q.ttf¥1i1B'.Jl~ff, ;lt$, --1.J£ 
~ff~fi~~fi--1.J£ff-~MJ£8'.J1f~o 
[0244] -aJ:i&:!:ih, tt2fs:~m'!H1tl$, _tj£{¥f~frmfpJ~ {Q.tt{B~rir: U:ffi:_, ff~f¥fi1ff (Read­
Only Memory, fifjttjgROM) _, ~fflf¥.!tXf¥f~ff (Random Access Memory, fifjl$jgRAM) _, ;f$z-JJti~ 
:ffi: -- 11iH~QJG * Jt:ffi: w ;g_ fqi PT ~ f¥ 1i1tiff 1~ til?i B'.J fr Jfn o 
[0245] 2fs::&sA ITT~m'!!f1tl:i±t~{jt T-f!fiM:Wff, i~M:Wff fflr~1ffiff, ;lt$, ~fiff~fi 
~tAfi --1.J£ {f-JY1 nit$ B'.J ff IJ!L 
W~J -aJ:i&~,2fs:~m'l!~$8'.JA~~~PT~~~_tJ£~~~&PT:i&~~1f:it$MfflJ£8'.J 
~ fytl , *~ ID'!! fytl ft .tlt ~-¥} ~J£ 0 

W~J jg7~~~WM2fs::&~~~~,~T~~~:i&B'.J~m'!!~~*:&~~*-ffMffo 
[ 0248] ~:i&~ JJt!! f1tl $ B'.J ~~ {§ % _¥ j>{Q. ttiz□ T Z - : /J, IX~~{§% ( CRS) , {§ii[~~{§-~, 
~~{§% (CSI-RS) ,iBz*~JJ.B'.J{§ii[)lft~{§ ,~,~~{§%, {§:ii't~~{§ .~,-=f"tJUIJ!H[ {8% (CSI -
IM) , ffff iftfl~~18% (DMRS) , T1fMift!l~~f8%, --1.fiffrf i)WJ~~18%, {§ii[~~ITT~~~{8% 
(SRS) ,ffl{lL~lit~~~{8% (PT-RS) ,;f$~i-§~~~{8% (MRS) ,iBz*~~{8% (BRS) ,iBz*iffi 
ft~~{§% (BRRS) ,~ffl=t~A18i1[{§% (RACH), ~ff{§% (SS), ~ff{§%~ (SS block),± 
~ff{§% (PSS) , ijlj ~ff{§% (SSS) o 
[0249] _tj£ {§ :il'tt'if1iE, PT~ {Q.tttiDW 1½ 1118 il[t'if1iE , f1tl ~□ 1J( f :&i81f 1lL m , ¥H:&i81f 1lL 
m , 7j( f ti 41t 1f 1lL m , ¥ H =t~ 41t 1f 1lL m w , ill {Q. tt ~ttf;JJ lP ~ w ~ Ii'% B'.J t'if fil , 17Ll iz□ :x ~ [4 ~ t'if 
1iE (element pattern) ,:x~tim, ~&~wS1fffia,t[;yJ{ffiulPi-§{lLPJtU~·w; 
[ 0250 J w ~ ix s13 s1 ~ , --1. J£ iBz * PI ~ jg-1!fi '8f ~ c {Q. tt iz□ T z - Q)G tR it = :& ii#ffm ~ t11?i , 41z: 
f4mfm~til?i, :X~!lffff □ , ~~{§ %'8f ~, :X~tJUi~;, :X~tX1l~Jief4w) , iBz*~ 51 ~t4% PT 
~ *~ fH~ jg '8f fJ! ~ 5 I , 129 jg iBz* PI ~ ~ - ® Si tf;PJ til?i '8f ~ * fi 1½ $atr _t Bf.J #ViE o i&:* ill -aJ ~ jg 
-flf11½$atr C:&iE/ =ti41t) 1f :rt ; JifeJ£ B'.J 1½$atr1f :rt PT~ {Q. tt2'. %1[ ffl -- tf;JJ±:g!t/~ ±:git 7]\.~w o 

[ 0251 J _t J£ =ti 41t iBz * tl't ~jg:& i8fl1ffl PI~ mi:tl 3 lW ~ ~ {§ % lP :x ~ il1ffl □ ~ UE & t~H~ 15 B'.J 
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~~{§ % (Elx~l{E~~{§ % ) 1P*~!lfffi D 1¥J l{E~:l:1t (QCL) fl~z-i&*:ittfftl'i~ o 

[ 0252] _t ~ ti 4"x 1EZ :w31Hl'i , x rm t~ ~ i¥J ti 4"x 11iffi i¥J 1Bz * , Elx * 1z JE 11iffi PT ~ mitt 3 mr ~ ~ {§ 

%1P*~!lfffi D ~UE& tlt~~B"J~~{1§ % (Elx~l{E~~{1§ %) 1P*~ftim D Sf.J1{E~:l:1t (QCL) tl'i~ 
r 1¥1 Ii 4"x !lffij sf.J 1Bz * '8t ~ o 
[0253] _t~,tt~:l:Jt (QCL) ft!; btSI.J~JJc¥.d>1~1tt, $~ib1t M, $~:.J}Jf~, stMt,EM, f:!:)J 

st M , f :t)J :It Jhl , :£ rsJ ~~10 2'. rsJ ti45[ ~J,: 0 

[0254 J rm~ i_£ ~ sf.J ~, -tE fJt:i&~ Mf! f1tl q=i , ft ffl ~7:1"-~~{1§ % ti45[ r}J $ & tl ffl 3 r ~ ~ :5t 
~~m%~~m$1¥J%A&ffi~~m%~~m* 0 

[0255] {jt;i&~JJ@fytll 
~~J *1it:i&~nw:~oomr-tE~1t~#r1¥JfflP±~&ffimmJJJi;m~cffl3r_t~~ 
JJm 11u * sf.J ~~ {§ % t§ * sf.J 11§ }~D , * 1Jt m;~ nffi WH~1f¾ T - ** 11§ mffl * {§ }~, sf.J & tl 1f 1t , mm 
rffi-jm {1§71 ,9, (ePUEffl p}iffi) , i~1f1t-fil1t: :f-[Hfi51ffi:}R;f§*~~ffiif q=i Sf.JK1'5I:~1¥J~1:zffi 
-*1'1rm f--J-.. d';kk_*f~A. r;S-iMr_ 'itj/~--++- d i:;i:;:.'---P-'--8-''J:;hi:;'..'--F-~-*'~A. :ttr-h KB --+--..::C#~ ~ 1'~'<'-=t..JJX.% ~ l1=1 -CZ , 1r::tJ % JJ.!l. l1=1 TI ,..,r;1 ~£X.JEr11 ~» ~ l1=1 -CZ , ,..., T , 71::A J .!o'-,,X.--.--:, 

r 1 sf.J !tf J,: o -i~ ifiUi , ill PT~ *Bl ft jg iBz * '!1Jc1[ , Elx * ffl P ± ~}J sf.J 1EZJR _t 1~ o 
[0251] --1t*, Jifr~1¥J1Bz}Rt§*~~ffiit, mr1§mJJJi;.1utk:, 1EZJRt§*~~ffiit-filtt~ r 
_¥. d> Z - : N 'i" ffi ~ ~ 'iffi'.JR t:riR4t 81.J ffJl; ; N'i" ffi -~ 1ffi:}R tit Rt 81.J ffJl £ ~ K 'l' ffi = ~ 81.J 1ffi:}R t:ri~ 
JJJi;.~1¥J~ffiElx*~ffi;N1'ffi-~1EZ*M~~K1'ffi=~1¥11EZ*M~1¥Jst~mm~m1¥Jffl 
* -r1: , Elx 1r j_!;-m ±i {§ m P[AJ m sf.J t§ * 't1: , 2'. ±i ffl * tt:. ; N 1' m-~1EZ * tit Rt sf.J 1f {:fr m ~K 1' m = ~ 
81.J 1EZ * tit Rt 81.J 1f ,f:f[ m B"J ~ {1[ WG * rt ffi ; K 1' ffi = ~ 1EZ * tit Rt .&! ; ; ~ $ ffi = ~ 1EZ * tit Rt JJJl 
; ; Ne~ _t 1j(_t ff N *Ll {§ mElxtJ:ffl11§ mp)G m Ii45[ 1¥1 st rsJ ~ it ; *$; m Ii45[ sf.J ~ it 1j(~; 1Bz* 
7tffll¥J~!tfm~:m~1EZ}Rffl*~~ffiitm-filffll¥J~1'~~1¥J~~ffiElx*~~ffl*ffio:itt 
-w 1¥1 , Jifr~ f§ :li't JJJi; 1u tk: , PT ~ ~ ~ * 1Bz * t§ * ~t,: ffiit * sf.J x ~ a~~ C1j( ~ 1:z1Hj(' n 
~~ , --1t q=i c ~~ ftt(i!cli; , Elx 1t fiJUE'. x.; o --1t q=i , c jg Ar Elx "fi¥ r 1 Bf.J !tf ~ 
[ 0258] --1t q=t , ?fr~ ffi = ~ 'iffi'. JR tit~~ m * § S 'l' B ffi: Ii 1ffi: JR tit~ ffiit , EJX * * § S1' B We 
li1EZJRt:ri~ffiif q=i B1~1~s1.Js11'ffiit; :itt-wsf.J, ffi-~iffi'.JRtitRt~t~, J=JILt·tffi'.JR (serving 

beam) o 

[ 0259] ?fr ~ffi ~ ~ 'iffi'.JR tit fi!i ~ t~ :::f * § S-i" B We.Ii 1ffi: JR tit Rt ffiit , Elx 1t :::f * § S'l' B We.Ii 
iffi'.JR titfilt ffi it q=i B if¥~ 81.J S 1 'i"ffiit , Elx * B We.Ii l¥J PT :i& iBz JR : :itt-w 1¥1 , ffi = ~ 1ffi:JR tit Rt~ 
m, ½J&¥ffi'.JR (candidate beam) 

~~J m~ereB1EZJRM~,~mm-mimTf~*~~m=mimTf~1¥J1EZ*M~,EJX* 
Mr - '!ti,~--++- d -1,b - ?~ '!ti,~--++- d rrf-t ~tf:rrFf/,'-_k l;l}z 
%~JJ.!l.1i=i TI"" 11=1~-i=i »-JJ.!l. li=i TI,,., J:l'J tJX.Y'f:. -rtt!l'.tf; 

[0261] --1t q=iN, s, s1 ~ArElx"fi¥r 1 s1.J !tf~, * _ftsuJ\rElx"fi¥rs o 

[0262] :itt-wl¥J ,Jifr~1EZ*tit1Etxtmr~ rz -=1tJE1EZJR,1i45[1BzJR,45[1z1fZJRxt --1EZ* 
£ii,ti45[Yffi'.}R£_§_, 1Ji:.JEYffi'.}R£_§_,ti45[tlA--*~£_§_1f, N*Ll{§m, rff~~{§-'%, J:ff~~{§ 

[0263] ?fr~1EZ!RtitRt )1Q; ,fil;tt ~ r_¥.d>z-Elx*£_§_if: BLER, ti45[{§ % m$, RSRP, RSRQ, 
{1§:iW"~;, ti45[ft/m{1§-=f-P*bt, ti4)[!lfffi{1§PjUt o 

[0264] Jll)'r, ffi-~{§4, PJ~ftjg1ffi:}R'l1Jc1[m*11§4, 'E1t!S~~{§%~ §I, pJ J&1ffi:3Rff 
% ,Elx*ffl*!llBI.J{§m)[}c~{§}~, (fytl:fiDRSRP) ◊ffi-~{1§4, PJ~:imtt:ti□ rSI.J{§m{'½$ifiJz-Elx 
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t_§_irfil1i11¥ffi: lilJWl: 1T~fffiJf§il! (PUCCH) , lilJWM!tJlt:ftA {§il! (PRACH) , :1t q:i, lilJWM!il:JlJ~ 
Amm:,~~r~$~~WM!m~Amm:~w~~$~~~~WM!m~Am*o 
[ 0265 J 00 10 ~ ;ftHi * l3t SJi fJtm; ~ Ml! 1Jtl 1 :t~ff¾ sJ.J ~ riu!!! l5t ~f tt: st f§ m: JJL~ & tl st rliEf~JF ~ 
00 o~fti1i"Wclr.mJJJi8"1CSI -RS, fflr:@:iiJ1~1ffi:*~!1!5:o::ff ?Jr:r£8"JCSI-RSp)r~Jj:~fF81.JBLERtE~gjcf 
~w:A:r~ft1HJHlf,~§, UEJZwt1JJEt&:*~!i'!J:lHtf:J-& \,, (beam failure detection) o.Ilt:57r, 
~fti1i"Wc.Jl~tl5"~ (SS block, SSB) lPmJJJiS"JCSI-RS'iit~, tiJJ-&*-~rffi:*f~~m:t;o !l□ ~?fr 
:r&s"J *-~¥&:*iitfi!i }1!!;. q:t -'1"CSI -RS'iitiJ!J=iJr~JJ:3cS"J {§mi91; (WtlilDBLER~wRSRP) fu!!!l5t 
flf,~§, UEJZwW;fffi3tl~ TIJrB"J½mrffi:* (new candidate beam) o 
[0266] 3~$ITT*=~t&:*iitfi!i.m1; (CSI-RS) fu!!!l5tflp~, :ff _§>(¥1=E-'1"*-~t&:*1tit!Ei 
}1!!; (fJtlilDCSI -RS, ~wss block) fu!!!Jtfl p~, J=l=3J='=lpJ ~ Ja~}J*-~{§~J3ZJE¥frEfi, epax,t ml 
1: ff '&t~ 1:, PT~ i3tJE* -~f§ 4-, 1Jtl :ti□ t&:*'~1[ m * {§ 4- 0 

[0261] ttm~~fJtl2 
oo~J *fJtm;~~~oomr*-~m4-i3tJEITT~*~#,~~1=EfB!!!l3t~#m~,~wt&: 
*~!i'!J: (beam failure) 81.J'tlmr ,ffl.P¾fA½mBI.Jt&:*~ir (ePe.Wclr.ITTPTmrffi:*,*-~ 
¥&:*fit~) 9=1m1$IJr~pJ fflt&:*◊1B ~, iw~X'JT ffl .PlZffff 8"11T~filff p~ tu, pJ~wf!f~UEf=E~ 
1Jc ITT s,t faJ tf.J * to 1,X~ t{J * r , ,11v~tA ff¥&:* '~1[ rfrf.fi , m mHJfl f~rBz* ,~ 1[ ·r1: ~g , iw ll:::.1EZ* 'td< 
l[S,f faJn*, UE*S,ffa]~f~~1Y:rffi:*o 
[0269J Ji~rm j§, x,tf *-~f§4-, tQJt:ti□ rrelr. f§ }~Lz -~£_§_ir = *-~{§4-1,X~ n 
r,~, ~itstfaJ nr,~ o 
[0270] iw~w,~}j 81.J ~, 1:J&Wc.]1£'-J*~ftf:il□r: ::ffWc.Jlf1~L~-~*-~{§4-1,XJf fl p~S,t, * 
-*l~A'ffv-Jlf,f,.j:JJ',f '1i-;'..~--¼'-frf,-th-,.. -*l~A ';f.,-Jlf,f,.1'1rm Mr~ 'Jtjf~--++- SI* ,l-<&_:;.¥:~-*l~A. #--=l>'-::1';: I 1=1 -c:( {;/(y.)(..Jt!:::!J1r11 xe J:l'J ~ ::1';: I l=I -c:( {/'-->')I.. JJ~I(, ~-JJ.!l. I l=I 71 "" IT l.LlX.~» ::1';: I l=I -c:( , .!o'-,X."6 , 

::ffWclr.f§ ,~-~~ its,tfaJ l'l r,~s,t, J=iJr~l&cITTitst -'¥l5tmiu?Jr:r&ITT ~its,tfaJ n r,~, *=:rm f§-=p­
,sd~ll:::.i3tJE*-~{§4-; ~w ,::ffWclr.{§,~,~~itS,ffa] flp~)f0*-~{§4-0(~flp~S,t ,p)T~ 

Jj:3c 81.J it s,t-'¥ 7GmiU?Jr:r£ 81.J ~ it s,t fa] fl p~ , lP / ~ * - ~ {§ 4-1,X if~ Jj:pfrJ& 81.J * - ~ {§ 4-1,X 
Ii fl r,~, *=:rm{§-=µ- ,12, 1~ ll:::.i3tJE*-~{§4- o 
[0211J .1ltJr, ~ ~*-~f§4-3crt~~::k:i3tJE, cep tt±t&:*'~l[~!J!J:Fo) , if~it~&:ti□r 
, *~~,.--,;1~--++-sr.S--t~ •.--,;1~--++-si&•¥:;frh~ *1~Afrh•h;,-Jlf,f,. ,=;-P,_:::j:,'.~·+ □+'cil ,=;-P,--=!>'-f'r=I z-: {±::.:,p-JJ.!l. JJ=i 71 "" JA.J »-JJ.!l. Jj=j 71 m,b<..JEJ:l'J »-::1'-: J]=j ~ J:l'J /;l(y.)(.., 9-,X."6 ~ 1 1-l'J ISJ, 9-,X."S _;_ti 

,L-.,. i:71 •c-+ 'l f(B i= kk ~ ,.--,; J~--++- s 6 ~ f=! & Ir. ~A*i~ § *~ ~ ,.--,; J~--++- s 6 kk ,.--,; J~--++- s <& 
i=1 , Jte_}l I n'<JP, ~-JJ.!l. ll=i 71 "" 1A.J !%1J ;AP 7'□» 7'2: ll=i ,c,,; {t.»-JJ.!l. ll=i 71 "" IA_J *-JJ.!l. ll=i 71 rn,lX. 

JEITT*-~f*4-s1.J1Jz~, ~w ~ itstfaJ, ~w£_§_ir ,mittl'lr~FostY'i"s1 faJ-'¥lfirzpg, *=:rm 
{§-=p" ,si,IPJ ~Fzf~~O*A~{§ ,~,; ;ttq:i, Y~AT~~rOSI.J!'if~o?Jr:r&ITT*A~{§,~, ,Z'Z7F¥.&'.* 
'fd<l[~IJ!J:, lP/~Z'ZJF3ctMitfi!i~1JcB"Jfn!!!l3t~ftf: o 
[ 02nJ w ~ w. ~}j , ~ r ~ it st faJ st it~ ,m ,12, t"J * o x,tf * - ~ {§ ·~ i3tJE st tf.J * rm g , ~ it 
a1 raJ st ,m~a ,12, PT~~ :ti□ r z - = o :@: rm~iu J:ifr~JJ:*st t~Ri ~ w ¥&:*~ 1Jca1 iu , ~w:@: 11J1~ iu J=ifr * JJ:* st t~~ ~ w ¥Bz * ~ 1~st iu J:ifr ~ JJ:* st a1 faJ m st tJF ic s,t iu ; 2) rBz* ~ 1Jc f©: 11J1u is* fB!!! l3t n r,~ 
a1 iu , ~ w1EZ* ~ ~::k:f©: 11J1u is *M l3t n r,~ s,t ~u J:ifr ~JJ:* st s,t faJ m st tJFicst iu 3) *-1,Xi3tJE* -
~f* ~s,t ~Ll , ~ w *-1Jzi3tJE*-~ f* 4-s,t ~u J=ifr~JJ:* ~ st faJ m sl.J tJFics,t io ; 4) * =:rm f*-=p­
~Wc.B ffl r*ttffi-~m4-~ ~ff~•~ a1~, ~wffi=~m-=µ-~ re1t ffl r*ttffi-~m 
4- ITT J: 1T 'tit j)j 81.J s,t iu pfr ~ I&c ~ s,t fa] Tur 81.J f}F ii:. s,t ~Ll ; 5) ffi-~ {§ 4-* tt 81.J ~ ~ {§ % ~ 5 I 81.J l3t 
JESt ~Ll , ~w *-~{§ 4-* tt 81.J ~~{§ % ~ 5 I B"J i3tJESt ~Ll?Jr~Jj:3c 81.J s,t fa] '00 81.J fJFicS1 ~Ll ; 6) 
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* ~1)( 1tfflPUCCHbt~* ~~f~r~sl.J at ~u, E1X**~1Jz ~ J=§PUCCHbt~* ~~11§4 Pfr*If*BI.J 
at fa] ii BI.J ,t;r,icat ~u; 7) * ~1)( 1t ffl PRACHbt~* ~ ~{§ 4-ITT at ~u, Elx: * * ~1Jz 1t J=§PRACHbt 
~ * ~ ~ 1* 4-J=ifr *If* sl.J at rsJ ii sl.J ,t;r,ic at ~u ; ;tt * , J=ifr it ITT at rsJ ii ,t;r, ic at ~u ~ t~ , J=ifrit sl.J at fsJ 
ii ITT 3f ~tat ~u , :e-x * * fsJ at ~u , :e-x *fa* at ~u o 

[0273] w~i£s)3 sl.J~, *~~f1§4Bf.Jbt~1)(J~'E1tt~d>~□rz ~: 1) J=iJritBI.J*~~f1§4 
1)(~, t~~J=§PUCCH'&f1JlBI.Jbt~*~~f1§4'ljz~; 2) J=ifritBI.J*~~f1§~1)(~, t~1tfflPRACH'&f 
tJ!BI.Jbt~*~~{§-4-1)(~;3) pfritBI.J*~~1§~1jz~,m1tfflPRACHbt~*~~f1§4-1Jz~;fO 
PUCCH'Bttmsf.Jbt~*~~f§41X~Bf.J ,~t;fo 0 

[ 0214 J tti&~ JJm 1Ytl 3 

[0275] 21s: 1:iti&~ JJm 1Yu1ll!U £ r * ~ ~ {1§ 4-*If* BI.J PRACH'&f tJ! ITT ffi:IJfit, EB r * ~ ~11§ 4-
;rfl; & 1t ffl PRACH, rm ft in~t ti A~Jr ~ 2 i'.£ ~PRACH'&f j)l 2 i'.£ iEttlJBt We.I , pfr l2J. xtr UE rm g , S. 
i~~~$Ufflrbt~*~~f1§4Bf.JPRACH'&ftJ!WcI◊ ~5'~, 1297'.Jftin~ttiA~Jr~PRACH{x¾;fPSS 
block*If3c, {B ~xtr*~~{§,4-rm g, pJ 12). £JCS! -RS, SS blockElx:*CSI -RS;fOSS block* 
ltk o IE!Jl:t, xtr~iri1iffi:JICSI-RS;fPSS blockat, 'Flfi~;r~)E ~5E$1.]UE~BI.Jfl~h9.:, 12). ff: rUEJz:tf 
tEI * BI.J t»!U;. ;fo* ~ ~1§ 4-ITT _t t~ o 

[0276] xtr PRACH'&f t)! ?tm:~~ tu, 3ttf ~□ r ~d>z ~: :trN~ J=ifr:i* BI.J 4?n:tiM! ifJUiA {§m 
(PRACH) ?fr *If* BI.Jr ff~~ 11§ % m JE {§ m t~'f~ ~ i&at , JJ!UN~ PRACH~ tJ! ?t re ft tEI Pl ITT at±:!¾ 

J'i'L x , :e-x * Jt:rf tv"m 7t FDM; * ~ ifil {1§-=µ ,8 , 7G $*?fr *ltk BI.Jr ff~~{§% m JE {§ m t~'f~ ~ i& 
BI.J 4?n:tiM!ifJ1Ji A {§m (PRACH) 71'-ffi:ft::;;f Pl BI.J at±iJ'i'L 5t; ~ q:i , p}T;i£ sJ.Jat±iJ'i'L 5t, 'ELttat rs:~,~ 
~IA ,t1%~*t1%~ir O m~tJ7sf.J, r 1T~~11§%'E1tt~□rz ~~*g_§_if: CS I-RS, ss 
blocko 
[0277] JU~rffi l§ ,PRACH'&ff)l~~□ rt~tiE ,'ELtt~□r~d>z ~:*~~{§~81.JPRACHpfr*If* 
BI.J ss b 1 ockBI.J xt S.sl.J in~ttiABI.J PRACH ITT at ±i1ftll, WHJE* ~~{§ 4- ITTPRACH'&f im BI.J at±i 1ft 
I; ~q:i, J=iJr:i&ITT1fl~ttiABI.JPRACHSI.Jat±i1ftI, ~EB *~iffi {1§-=µ ,8 rt] *=mi11§-=n ,81:z~Bf.J 
in~ttiAITTPRACHBI.JJllicJl{§4~:EJif.; rm, at±ifftjl, t!Pat±i1ffiBJI{§ }~, 0 

[ 0278] * ~ ~ {§ 4- ITT PRACH]=i)T *ltk BI.J ss b 1 ock BI.J xt S. ITT in~ati A BI.J PRACH'&f tJ! , 11}§ 5E * ~ 
~ 1* 4- sJ.J PRAcH'&t tm; * ~ ~ 1* 4-sJ.J PRAcHJ=ifr*If* sJ.J cs r -Rs sJ.J 1~ JEffl Pl 1§ m t~tiEf~ 1& sJ.J ss 
b 1 ockBI.J xt S. ITT M~ati ABI.JPRACHBI.J at ±i1ftll, wfl JE* ~~{§ 4- BI.J PRACH'&f j)l Bf.J at ±i1ftll; * 
~ ~ {§ 4-BI.J PRACH]=i)T *ltk BI.J cs I -RS BI.J ¥~ )E tEI pJ {§ mt~tiE f~ i& BI.J ss b 10 ck BI.J xt S. sl.J in~a ti A 
s1.JPRAcH'Bt1m, wf!JE*~~1*4sJ.JPRAcH'Bt1m o 

[ 0279] * ~jffi {§-=µ ,8 , ~ $ ** ~ ~ {§ 4- BI.J PRA CHpfr * If3c BI.J ss b 10 ck ITT xt m ITT in~t ti A 
81.JPRACHITTat±ifffiBjl, 1=J*~~{§481.JPRACH'&f1JlBI.Jat±i-WuJ17f pJ; Elx:* '*~jffi {§-=µ ,8, 7G 
=ffl"**~~f1§4ITTPRACHpJr*If3cBI.JSS blockBI.J xt S.ITTin~at:iABI.JPRACHITTattv"m{iJI, 1=]*~ 

~ {1§ 4-BI.J PRACH'&f tJ! BI.J at tv"m 1ffia I~ Pl o 

[0280] attv"m{ffiBJIBI.J~liL pJl2).jg4ij:'i"-SS block burstBI.J1:t~SS block?frftBI.JOFDMt1% 
(Elx:*~OFDMt1%BI.J1:t~'Bft)!J'j'ljr; (resource element ,RE)) ,~*1:t~SS blockpfrftBI.J$ 
?tw'N!'. (bandwidth part,BWP) BI.J1:t~'Bff)lij'r.jr; (resource element,RE) o 

[0281] *~ifil{§-=n ,8, ~=ffl"**~~{§~E!I.JPRACHJ=ifr*If*BI.JCSI -RSBI.JmJEtEIPl {1§mt~1iE 
f~ i& BI.J ss b 1 ockBI.J x,t J5Y. Bf.J in~ati ABI.J PRACHBI.J at ±i Wall, 1=J * ~~{§ 4-BI.J PRACH'Bttm BI.J at±:!IX 

36 



CN 108111286 A 27/34 JY-[ 

{ftjl:::f p'J; !!X1t, *-ifil {1§-=p ,9,, :::f$~ffi-~f1§4BI.JPRACH}=ifr*IllBI.JCSI -RSBI.JtiH:if§ p'J {1§ 
:i1! t~1iE f~ i& 81.J SS b 1 ockBI.J xt m Bf.J :rn-qifri A 81.J PRACHBI.J St ±!;JJ {ffifll , -'=5 * - ~{§ 4 BI.J PRACH'&t tJ! 
BI.J st ±!;JJ 1ilI :::f p'J ; 
[0282] :itt-W:1:lli, J.Atmre.J!.*i:'l-q=i;lztrli'fl3?J\.*i='l-, ft.Ff PRACH-beam recovery, Jtt~fil'§ 
+++, tZC:: I ' ,=;-P,f,r::J ~ ~ - 'ibf~--++-- d ' kk 'ib J~--++-- d '-&~_¥okk-::3¥;J~A II ;:::::J,!tr.] 'a'E!,=;-P,-=!,'...:,.r,i 
11='=1 ;,1-0 I.±. :Y' Z - 9-,)(., ... J:i i=I : ;;t;,-:l!!! ll=i 71 ""[BJ~ -:l!!! ll=i 71 "" /X.,1.6_ %-'::t';: ll=i ? , /Y'. L. l=lul'=LE'-,)(., ~ J1J~ 

5E X. BI.JP RA CH '&t y)! q=t , tl't 7F Jt q=t V ,t. PRACH '&t tJ! , ffl T tl't 7F * - ~ {1§ 4 ?fr* Ill BI.JP RA CH '&t WR BI.J 
st±il□ /E1X±!;JJ±:glGfir:'i!.; ffi=imf1§-=p ,9, IPJ ffi-ifilf1§-=p ,8,RJEffi- ~f1§4, hA.2 re:'i1.E1X1ttm5Ex. 
Bl.JCS! -RS'&tWR:¥0/!!XSS block q=t, tl'tJFJt q=t T ,t.csr -RS'&tWRlP/!!XSS block, -'=5*-~f1§4Bf.J 
PRACH'&tiJ!*~; ffi-~f1§4?!r*~BI.JPRACH,fiffl*-~f1§481.JPRACH}=ifr7':If*BI.JSS blockBI.J 
xt m Bf.J :rn-q#i ti A BI.J PRACH '&t j)! ; E1X 1t , ffi - ifil {1§ -=p 81.J ,t {A re 11 :tz□ r : ffi ~ ~ 1§ 4 ?fr* !j:3c BI.J 
PRACH, {t ffl * -~ {1§ 4 BI.J PRACHpfr *!j:3c 81.J SS b 1 o ckBI.J xt@ BI.J :rn-q#i1i A BI.J PRACH'&t WR ; ffi - ~ 
{1§ 4 ?Jr*~ Bf.J PRACH, ft ffl ffi - ~{§ 4 Bf.J PRACH}=ifr *!j:3c Bf.JCS I -RS Bf.J ti )E if§ p'j {1§ :i1! t~1iEf~ i& Bf.J 
ss b 1 ock BI.J xt @Bf.J :rn-q#i1l A BI.J PRACH'&ttJ!; !!X1t , * -i!H {1§-=p BI.J ,t iA re.J!.~□ r : * - ~1§ 4 
?Jr*ij3c Bf.J PRACH, ft ffl * - ~ {§ 4 Bf.J PRACH}=ifr*!j:3c Bf.JCS I -RS Bf.J ti ,@,if§ p'j 1§ :i1! t~1iEf~ i& Bf.J SS 
blockBI.JxtmB1.JM-q#i1lABI.JPRACH'&ttJ!; Jtq:i, V,tlJT¾AT!!X~Tl BI.J~~oill-WBI.J, JAB~ 
* i='l- q:i m 1l t~ k * i='l- , PT ~ ft m rt t~ :1:111 oo BI.J 11 rt o A f* rm s , :tz□ ~ rt t~ :1:111 oo q=i rt t~ 1ft 1\'t Jg t~ 
5Ef1t(f7tl:tz□ l)St,*JFtl'tJF?fr3£rl:t~JiJr*!j:3cBI.JPRACH'&tWRo 

[0283] 1Yu:tz□, ~:[Jjt:, re.J!. J 16,t. mJ JJjBI.JCSI -RS'&tflm, rm Jt q:i 4"'1"-- mJ JJj·ti.BI.JCSI -RS'&tWRJJ~* 
r 31WBI.J 1~ffi¥Bz3R (t!P, *=~rilzJRt:i!fi14L serving beam) , rmJt~BI.J 12,t. J!JJJjBI.JCSI -RS'&t1J! 
fflrR:EJlif.fJrtl:lzJR (t!P, ffi-~IBzJRt:i!fi14Lnew candidate beam identification) o ftffl rl:t~ 
:1:11100 *mi'$ 2 Wc:'i!.16,t. mJ JJjBI.JCSI -RS'&tJ!BI.J4,t.'&~~, t!P rl:t~:1:11100 jg 16' 61111_0000_0000 
0000, **JFffi=~iSz*t:i!J1t~; :'h:7b, m 16,t. mJ AA BI.Jcsr -Rs'&ttJJ q=i BI.J 12'&t~, ep rt t~:1:11100 Jg 
16' 60000_1111_1111_1111 *m1¥ 2 reIBI.J :'h:7bBI.J 12"'1"--'&ttJ! o 
[0284] :tz□ ~CSI -RS-'=J SS b 1 ockf¥1=E - xt-xt m**, V!Ll rl: t~:l:fu 00 jg 16' 60000_1 l l l 
1111_11 l l?frxt@Bf.JSS block}=ifr*!}3cBI.JPRACH'&t1J! ,i~4~4&:re:'i!.fFJgffi-~f1§4Bf.J~ ~-LrR 
,'K'!li5 
JJJ.:1h'n o 

[0285] :tz□ ~'Ht[J] ,t.CSI-Rs-'=J~,t.ss block*!j:3cs,f, SS block?fr*~BI.JPRACHs,f±!;]J1'&timi~ 
i~ [J] ,t.csr -RS*!}*, fB ¾'Ht,t.CSI -RSi~~i&:re:'i!.!!X1tErn~Hm5Ex.~JJt!V!Ll*fi ffl4,t. :::f p'J BI.J ff 
7Ll*mfr!X7to 
[0286] 1ll:7b, 1=Ext'ifre:'i!.$,t.QCLBI.JCSI -RS;¥1JSS blockBI.J·tloc r, pJ ~ ~SS block*!}3cBI.J 
PRACHjg~JtE, ?tJ§ ~t~5EBI.J±!;m±itf7ill£, *~:EJlif.tiH:QCL**BI.JCSI-RS;¥1JSS blockBI.Jre:'i!.◊ 

A~rms,ffi=mm-=µ-~1PJffi-i!fim-=µ-~re11~~will;,mJF~rfflp'Jst~•~rB1.J 
PRACH~ f's] BI.J ±1;-m:1:irsJ ~ 0 $,t.QCLBI.JCSI -Rsft ffl ffl pJ BI.J ff JU, {B ¾ifiltt:::f [qj Bf.JJJm±i'&t1Jm*x 
t'if~frt1llwxtrCSI-RS'&tWRBI.J IX ?J\. o 
[0287] 00 l l¾;ftHti5*RSJi fjtm;~m!!fJtl3t~ff¾BI.J~~f1§ %-'=JPRACH'&t~*~1frtBI.JJF~ 00 o 

1~ JE , * tJE re I J 4 ,t. Cs I - Rs '&t j)! ft Jg * = ~ yllz * t:ri ~ ( t!P new Can d i d a t e beam 
iden ti f i cation) , rm -i~ [J] ,t.csr -RS '&tflm~ p'J -'=5--i"--SS blockti H: {1§mt~1iEf~ i& ( {JU :tz□ 
spatial QCL) o f-[H@:rfl-q#itiAStss block,t1JPRACHBI.Jre.J!.1Jrt, CSI -RS'&tiJ!-'=Jaffl p'J st±i'&t 
~, {B ¾:::fp'Jg;]J1±i'&ftJ!Bf.JPRACH:ittfr--~~t oJt q:i, ffi-,t.CSI-RS][Ji-'=JSS block}=ifr*!j:3c 
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81.JPRACH*~, rm;lt~SI.JCSI-RS{cUjz-1:§;lt{ilitl;JJ:1:~M:frISI.JPRACH*l}:ko tm~i]l~ 81.J~, ~□*xtr 
SS block r, fx. fx.~ ~~csr -RSflt@cI, ~J,;xiA*Jl::k-1:§ZfaJ1iJE*Jl:***BI.JPRACH, ep !?fl q:t 
81.JPRACH-0o 
[0288] Jlt,j~ ,PlCCH;FIJPRACHt~l"iJ~ fflr*~*~~f~r~, pJ~~~~®;t§~Wr.I, ~1f{f 
m tEI ~ sJ.J reI~wt~A, '§,1t~□ r _¥ & z ~ ~tili5' = * =im 1811,8 rifri!@ir □ tfij at raJ ; * = 
im1871,8rifri!@if D J:§*~~f§~ZfaJBI.JaifaJ1ffiuI;C0RESETi&fj~; tf~~fa] o 
[ 0289] 1Jt:i&~ JJfil 1JLl4 

[0290] 2fs:fjt:i&~JJfilfJU9=1 *~ifil1§71,8 (lE) ~r11£1J!U& ti/J\r~fr~Wr.I& ~p~~BI.Jff 79 0 

[0291J imtttl4t*=im1811,8 cep ,~fr~ftw) 1zJEBI.J~~1§%,*~ifilf§11,8 cep ,uEftim) lii 
5E ~~18 % ffl *~ §I , ~~18 %tl47: r}J $, ~ 1t~~ 18 % t§ *~ §1 lP ~~18 %tl4!{r}J $, :itt 
~ffsl.J, i~JifritBI.J~~18%:fEI*~ §1, ~1t~~18%:f'l45l:m$, ~1t~~18 %tEI*~ §I lP~ 
--#cf~t=l-Frfhr+.~ -{;[ll±c.l;L,.~~•.-,;1~-++- I-- ~.-ar:1-1ts:rR ,, FF!=---#c1~t=l-H:::1-¥c$;:::rl B i=R-=t+!:'..~'-& 
-'7 a -=f1~'1X.:r;,-J¥, '.Jix. 1=1 ~1=1 »~:l!!! a 7"J ,12, o rm ~1,yr, :1/J, ~=E.~-"5 a-=J 11·~~M 7 , 7:Em .J 11=17J-;x. 

JE't:BOR 18 }~,, IELrfti~t~a PT~ ftJ9¥Ezw.J~a (beam reporting) ◊imttxtr~~{§ % '8:ffJlBI.J 
ffl7I-, 1JLl~DCSI -RS resource~wss block, *~JJllxtr1zJEiBz:W:~1t1zJEftw~fa]1/!1Ez~81.J 
t~7I-_tt~ CfJU~□, 1~7I-~1J:iBz:W:~ §1) o 
[0292] 'rm~i}ls,§sq ,~~{8%114!zJ}J$,~1~RSRP (Reference Signal Received 
Power) , 79 J {f: riti~, 2fs:~~Ur::SZ:9=11f J::J:msRP*1~ff~~{8%114J:J}J$SI.J=miit◊ 
[0293] ftiBz:W:t~aat '~fr~Wr.Isq~~1§ %t§*~ §I 81.J& ti~§ N' ffi]UEftoo& ~pfr:r£81.JfEl 
t~i581.J~~18%:f§*~5l 81.J~ § M, ;It q:tM/J\r~~rN, ffiJM;FIJN~AT~~r0BI.J~~o:itt~ 
ffsJ.J, xtr~~18%tEI*~ §I s1.J&tiYN1tlJ!U'§,1t~□ r_¥J>z~~tili5' = 1) JiJr:r£~~18%Jitr* 
!f:k sq~~ 18 %1147: J}J $ :f§ xtr ii:kBI.J ~~{§ % }147: J}J $81.J ~{][, /j\ r QXW~T n p~ T-1 ; :itt 
~ ff 81.J , T-1~*=im1811 ,8 We.I , ~ 1t EB ~ 7J\. 81.J ~~ 18 % tl 47: r}J $~ft m tlfil lift! 5E , ~ 1t ft 
~mffl5Ex;~*~~~m%m*~sq~~m%~~m$,fflMrffi:r£~~m%ma*m 
~•*~~m%~~m$sq~ffi~w~k~~m%rsq~~m%~~m$sq~ffi,~r~ 
w~ r fl p~ T-2 ; :itt ~ ff 81.J , T-2~ * =im 18 71,8 We.I , QX 1t EB~ 7J\. sq~~{§% }147: J}J *~ {t 
m lE flftl 5E , QXW 1=E 1JF11£ffl 5Ex; 3) Jitr:r£~~1§ % JiJr*Jl:* sq ~~1§ %1147: r}J$, ffl xtr~*~ 
~ {§ % tl47:])] $ 81.J ~~ r}J $ 81.J ~{][ , /j\ r ~ 1t ~ r fl r~ T-3 ; :itt ~ff 81.J , T-3 ~* =im 1811 ,8 
We.I , ~ 1t EB ~7J\. 81.J ~ ~ 18 % 1147: m $ ~ f,t m tlfil lift! 5E , ~ w 1=t1JF 11£ffl 5E x; 4) Jifrit ~~ 18 % 
pJr*~BI.J ~~1§ %}141[ J}J$, AT ~1r AT~ r n p~ T-4; fil~ff sl.J , T-4 ~* =im i§71,8 We 
I' QX 1t EB ~7J\. B"J ~~{§ %1147: J}J $~1tm [E flftlk' ~* i=EtJFmffl5Ex 0 

[0294] 1JU~D, ~fr~ftooWc.I J 8~CSI -RS resourceffl rlEz:W: i)II~*, rm J§'Wr.I:f§*i&ff,Jlfflr 
UEftoo& tm:beam reporting, ;It q:t ft it& t-lrt4~1Bz:W:i&f 1Jl o t.£ttxtr8~CSI resource:itt{r{§ 
:i]!1prn; J§', UEftw~:fi J :f§xt@ 81.J RSRPte *~□ * 1 pJrj;t o ;It q:t CRI, 79CSI -RS resource 
indicationo 
[0295] 
[0296] 

ICRH CRI-1 -60dBm 
CRI-2 

I ~79dnm 

-96dBm 
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CRI-3 -74dBm 

CRI-4 -95dBm 

CRI-5 -130dBm 

CRI-6 -ll0dBm 

CRI-7 -86dBm 

[0297] t!RW & ~4'l'¥BzJRff:f1J!El'{)J3!ztlJ, {CRI -0, CRI-1, CRI-3, CRI -7} ~Z,zJtffiMB"JRSRNP!~ 

_mte ~PT~ ii& tl~~ftr1i"ftw o tt ti□ : 

[029aJ 'ttvl 1 = ~~*r1i"ftwre.m. 1 ~1' & tlsl.J~/J~ n rtz, ep-s5dB, mucRr -1~~~13~~JE. it n 
j3[Rj3[R tlJ, V!IJ ffl ?ilITIT{SZ.& tlti□r {1~L~,: { [CRI -0, -79dBm] , [CRI -1, -60dBm] , [CRI -3, -7 4dBm]} o 

[0299] 'tlot2: UEftw{tffl4-6i t&.7t l:t~, ~-i'6i tB"Jtv:ittjg-ldB, * H~AB"Jt~4t{1§%J}J 

* 1g ~i3 x,t 1ll 1~ 75 , rm ;it 1m 1~ 75 ~ r ;it s"J if§ x,t 1ll o A~ rm § , flt m ~ ti□ r s"J & ?t * t~ ti□ r * 2 

?fr~ 0 

[0300] *2 

4'b0000 -OdBm 

4'b0001 -1 dBm 

[0301] 4'b0010 ..,2dBm 

. . . . .. 

4'b1111 -15 dBm 

[ 0302] 3 tA 1T Ju JE fit IJ!U "Jifrit~~ {§%?fr~~ 81.J ~~ 1§ % t~ 4'.Sl: J)J $.if§ x,f f ~ A 81.J ~~{§ 

%t~4'.Sl:J)J$8"J&.i!i", rm*Llkfl J3!R~r&5t*t~B"J1t1,!::.mt!fil 15-i'dBa10 f=[UEftw, EB T~ABI.J 

RSRP{][jg-60dBm, ~Jltfx& tl-75dBm,&;lt ~l:BI.JV5zJR, Jifr ~1~75 { [CRI-1, -60dBm] , [CRI -

3, -14dBm (i.e. , 4' 61110)]} , rm ;it{tE.¥,Bz}R:l:)J~iwJ:E itlilJ!IJ o 

[0303] ·tw,x.3: UEftwfiffl4-6i t&.5}·t~75, ~1'6i tBI.Jiv:itt_m3/9-ldBoJF H, ~AB"Jt~4'.Sl:i§ % 

])]$.jg~~x,f{][, rm;!tfmt~75~~T ~Lt~4tJ)J$~t~:irrJF _a2~:£PT l:t~B"JRSRPS"J&.?tt~ 

75 oftUEirITIT ,~j(BI.JRSRP{J[jg-60dBm, ~.tit, 1:ff :$t&7J\. &'0i [CRI-3 ,-14dBm (i.e., 4' 61110)], 

?t.Ja~r-7 4dBm{ij.:itt:ff&7:1\. _l:1~ [CRI -0, -5dBm (i.e. , 4' 60101)] , {ij.~Ja, ~r-79dBm{ij.:itt 

1T&7J\.t~75 [CRI-7 ,-7dBm (i.e., 4' 60111)] oftit'twot r, UE!lffift~75i§ .~,iz□ r: { {[CRI -1, -

60dBm], [CRI-3,-14dBm(i.e.,4' blll0)], [CRI-0,-5dBm(i.e. ,4' 60101)], [CRI-7,-7dBm 

(i . e. , 4' 60111) ] } o 

[0304] f/fi~iJ?,sJ=I, ti□ ~~J3~&7J\.t~75q:t ~~RSRPiP!U_m{ll£Jt~751!i~t1%a1 ,Mit~t~B 
1R q:t B"J~~RSRP1'1=:jg~li:itt:ff&?tt~E o 

[o3osJ fft:iz);;~~1JU5 

[0306] *fft:iz);;~~1JU q:i ~~i!fi 11§11 }~ (UE) &tlV5zJRt~E7J\.73Wf 1'~1PJ $7:1\., :itt:ff IX 7:1\.tl: 

s"J&tl◊ 

[ 0307] x,f T V5z * 1~ Erm § ' ~ IP] 81.J pg ~rt~ E 81.J ~ iJ~:ti. to fjt )t; ~th'!~ IP] 81.J O ~ .tl:~ , ~ i5C 
~~1~ BB"J pg ~~:fr n\ZWifJ>ZE!JG~$tlz, ;ttq:i~~1'~~1Jr~ Jifrx>f SBI.J 11§ .~, pg ~tot~ tlJ~u~t:l 

A , J-A rm ~fJlx>f rV5zJRt~ E 81.J X ¥~'ti. 81.J ~ 3jL 
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[o3osJ J=iJrJ£Er-11Bf~1~a pg~, EB *~f1§ ,~,;fo*= 11L~,tiJP¼ o ~q:i, ffi~f1§ -~,:;@ EB ~□T {1§ -~, 
~&z ~QxJ_§_iftiJP¼= ~~f1§%ffl~~51 s"J~ §; ~~f1§%5:,"-£_§_s"J~ §; ~~f1§%5:,"-£_§_s"J£_§_ 
~ 51; 7t£_§_ 9=1~AB"1~~{1§%Er-Jti4Y:J}J$ffi; ~AB"1~~{§%ti4Y:J}J$ffi; ~5tt~aq:t£i§xt 
Er-J~~m%m~~$ffi;~5tfflaq:tffi~Er-J~~m%m~~*mm~~Er-J~~m%ffl~~ 
r11 kk ~ 'ij{~---- r:1:f+b;---'----,frf-r*--=!>'cf~ p -H=t-¥-cicE- r11 kk~ 'ij{~---- r:1:f+b;---'----,frf-r*--=!>'cf~ p tfrf-r*--=!>'cf~ p 
7 ;%~:l!!! al"J,.,,1aJEP'J2---'5' a':;f 1r1=17':JR7 ;%~:l!!! al"J,,,,1aJEP'J2---'5' l=i'7 1·J:J'J2---'5' a':;f 
ti4Y: J}J $ 11-L 0 

[0309] 1lt Jr , ffi = {1§ ,~,::@~EB ~ ~{1§ % :fEI ~ ~ 5 I ;fo / QX ~ ~ {1§ % ti4Y: J}J $ tiJ P¼ o ;ttt ~ W 
B"J, xtr~~{1§ %5:,"-£_§_, filfBtf~jgi&:*55-£_§_ (beam group) B"J 11£P!U'E1Jr1i~DT ~&z ~ QXt_§_if: 
~~ 11§ % 5:,"-£_§_ pg , ~ 1q1 ~~ {1§ % ~ f3~ 1q1 st ti 41[; ~~ {1§ % 5:,"-£_§_ pg :im , ~ 1q1 ~~ {1§ % f3~ 1q1 st ti 
YY:; ~~1§ % 55-£_§_ pg :im , w1 ~ ~ 1q1 ~~ 11§ % f3~ 1q1 st 1'i4Y:; ~~f§ % 5t£_§_z raJ , ~ 1q1 ~~ 11§ % 
~f3~1q!Stti4Y:; ~~{1§%7t£_§_zfa], ~jqj~~{1§%f3~1q!Stti4Y:; ~~{1§%5:,"-£_§_zfa], W2~~ 
jqj ~~{§ %f3~jqj S'Jti41[; ~q:t, WVfOW2jgj.:-yQX~Tl B"J iE~Ji o;ttt~:H5-s"J, WltOW2iw~ EBUE 
E ~o ~ ~ fri1i , QX w ~ fri1i tlHJ.s UE Er-] 13~ JJ flm JE 0 

[o310J Jtt~ws"J, :affi=f§,~,q:i, ~~f1§%1iYY:~$JgtEJxt1iYY:J}J$; QXW, :affi=f§ -~, 
q:i , ~ ~ {1§ % ffl ~ ~ 5 I ffl tt ~~±-fu 00 t~ ?F ; QX w , * ~ 11§ -~, s"J iJWJ *Ll ~ W 1f :rt , ..1=J ffi = {1§ -~, s"J iJWJ 

*Lltffi!itifb1f:it~jqj o 

[0311] '-I+~ rl--.ft{-t 'c-}..:::C.~~1~ § + kn-~1~ § -#+, tim.JW' ~ Mr~{~§+ kn-~1~ § +f;,{'rl;­Jtt ZV-J:J'J ,X'J J » 1=1,~,/rO%~ 1=1,~,,/A ,'.;<.□ 1·1=1L..Ei.Z :% 1=1,G,/rO%~ 1=1,GJ<1 x 
R=r r~ ".'fi'r h hffi kn- 1~ 1:13 +o ~ ~ 1~ 1:13 +kt 1r1;- R=r , ,_~ ,~fi"l h h.!E. ~ 1~ 1:13 1r1;- R=r :rx )Jict h mPUCCHiit11m1x. r3l; % ~ a •G• ,,. .. » ~ a ,G, .1):11x m PU SCHJitv,.,-r, ;x. r3l; 7n ~ a ,G, oc m PUCCHv:O;m;x. 

b.!E. ~kk ~ {~ § Jr!, R=I h b.!E. 
~gt, 11u%~ P•G•l5CmPUSCH;x.r3lo 

[0312] ~□**~{§ ,~,{tJ=IWUCCHfitiJJt&tl, ITO*={§,~, fifflPUSCH& tist, *=mif1§71,~ 

~~re•~*~~m%m~~$&ffl;QX*,ffi=miffi71~~reB~5t~~m%m~~* 
hh.!E. -.=.e--# k/t'- ,~1~---- s ~ = i:~~ ~ 'ij{~---- r:1:fim.J w-¥: L.:,.._*--=!>'c{~ p -1:: ,!fr +.¢-; hh!E. -.=.e--# kk ;x. r3l; 9-,,x..,s , % ~J!!l a 7"J ,.,, , .,,,,::¥f'l :'::E.»~:l!!! a 7"J ,,,, 1=1L..Ei.:.5::/J ~ "5 a ':;f-r:£'1x.JJJ¥1x. r3l; 9-,,x..,s , % 

'.-,; {~--++- S >-< i:~ ~ ~ '.-,; {~--++- S im.J W f-.tl. v+*--=!>'cf~ P -I:'¥', Lf, J--1--r ¢1 h b.!E. ~:lf!! l=i 7"J "" , ::¥f'1 :'::E.>t;, ~:lf!! l=i 7"J "" l=IL..Ei.A'.1/\'J 2- --'5' l=i 7'13Z'1X.. :;/J ¥ JX. 1,,3( o 
[ 0313 J 00 12 ::@itHJ.s * bZ ~ f}tm; ~ nl'.e: f9tl 5 t~fft s"J a i.&: * t~ a & ti 1f 1t s"J ?F ~ 00 ~ o ttHJ.s * 1 
p)Tj£ffi j£ B"J UEftw B"J RSRP~IJ!tl; ta* , UEi4 & ti pg~ 7t P¼ M ~$ 7t, ep ffi ~ {§,~,to ffi = {§ ,~, 0 ~ 

q:t, ffi~f1§,~, ,;iffe(tt~5!IiB"JRSRPTB"J~~{1§%~5l ,tOi~~ 51 TB"JRSRP; ITO,*={§,~, ,;iffe(tt 
~ fm B"J ~~ {1§ % ~ 5 I to i~ ~ 5 I B"J RSRP o Jtt~ W B"J , ffi = {1§ ,~, * ffl ~ 5:,"-RSRP;J'~ a , ITO*~ {1§ -~, 
fiJ=IHi§xtRSRP1~a ,:Jf _§j~i5ta*fFjgffi=t~a9=1~7tRSRPB"J~~f1-LQXW~~{1[z ~o 

[0314 J 00 13:;@ t1HJ.s * bZ ~ f}tm;~ JJll! f9tl 5t~1ft s"J :ai.&:*t~ a & tl1f1t s"J ?F ~ 00 = o t!R 1tiS * 1 
J=iJrJ2tB"JUEitwEr-JRSRNIJ!tl;t-a *, # ..a~tJ.55:,"-£_§_iftP!Ll "~~{1§%5:,"-£_§_pg $, ~ jqj~~{1§%f3~jqj st 
ti4Y:; ~~{1§%-5J-£_§_zfa], ~jqj ~~{1§% ~13~ lq!Stti4Y:" o Jl~ITTJ § , t!R1tiSi~H1£1J!1J, UEi4 {CRI -
1, CRI -3} 5:,"-P¼ffi~~y.&:*5:,"-£_§_; ITO {CRI -0, CRI -7} {'I:: jgffi=i.&:*5:,"-£_§_, ~ q:t 5:,"-£_§_ pg~ jqj ~~ 

ffi%m~1q1s,tm~.~~JHitt-~~~m~Mi&:ftQXWM~~~m~M~fto 
[o31sJ Jtt~ws"J, uEi4 & tf pg ~7J"-P¼W3~$5:,"-, ep ffi~f§ -~,toffi= {§ -~, o -Jt q:i, ffi~f§ -~, 
1¥ tt 7 ffi ~ ~ * 5:,"-£_§_ (~1*r~ ~ 11§ % 5:,"-£_§_) to ffi = i&:* 5:,"-£_§_ T s"J ~ 5Jfi Er-J RSRP s"J cR r 11§ .~, lo 
~RSRP; ITOffi= {§ -~,, ;irctGJiJrj£7t£_§_~ I§ B"J ~fmCRI {§,~, ~R~ft~ ~ I§ 5)--£_§_ pg ~1'.3xtRSRPjg 
~~B"J~7:1"-RSRPf~Eo 

[0316] fjtm;~nfil1Jtl6 
[0317] *fjtm;~.!Jll!{JU9=1, i&:*5:,"-£_§_ TB"J ~55-~~11§ %ti4Y:{1§ %J}J$ (RSRP) & ffl o 
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[0318] a~~18 %71'-£_§_, WG1t~3R-5J"-£_§_ r, 19 T 11 ~ & ffl3f WL ~ iQ:,~ §I A~%81.J RSRP & 
tl 71¥! 0 Jtt - ff 81.J , i~ 71¥! fffi ~ ~ 11m ft 71'-£_§_, t~ 311J ¾ $ ~%£_§_ r , ~ ~ RSRP 81.J 11m 5E Ej %£_§_ z 
rsJ sl.J ~ * fi=iJ ~ o Jl 14: rm § , 'EL it~□ r ~ & z - WG£_§_i5': 
[0319J a) ~~1~%%£_§_pq ,x~~~18%r &tl~71'-~~18%tiYtr}J$: 
[0320] b) JAD~~~18%%£_§_q:i ,~~71'-£_§_;i&~Y'1'~~11§%, !J!UJ=ifrits"J~~11§%r &ti 
~71'-~~11§ %=tiY"xJ;J$; 
[0321] c) a~~11§%%£_§_ pq-'/'f1Ltll~~11§ %%£_§_zfsJ, J ~~~11§% r & tl~71'-~~11§ % 
:J:ty",[r}J$; 
[0322] ~q:ix, y ,D ,J197:rWGwrl81.J iE~~o 
[0323] 'tlm.a) , a~~11§ %71'-£_§_ pq , X 1'~~11§ % r & tl~71'-~~11§ %:J:ty",[r}J$at, !J!UJ=ifr 
~~~*~~m%~~J;J*~~~J;J$m~¾~r~&z-=M~%ffipq,~5E~~m% 
81.J ~~ 11§ %tiY"x rjJ $; J=ifr~ 71'-£_§_ Yr , t~ 5E ~ ~ 11§ % 81.J ~~ 11§ % tiY"x J;J $ ; ~ili1i We.Ii~~%~ 
~ 11§ % =tiYt J}J $:j:~ i5 81.J ~~{![ ; ?fr~ 81.J x ~~~ 11§ % pq , t~ 5E ~~ i§ % 81.J ~ ~1§ % tiYt J}J 
¥0 

[0324] fffi~ix~ 81.J ¾ ,!r~JE~~11§ % ffl §r _t~~nffifJtl q:i BI.Jtl't5E~~11§% o 
[0325] 'tlm.b) ,ftMD~~~11§%:fr£_§_q:i ,~~%£_§_:izr1lY~~~11§% ,?Jr~al.J~~11§%r 
&ffl~*~~m%~~J;J$at,M~~~*~~m%~~J;J*~~~J;J$m~¾~r~& 
z - : ?fr~D-1'~~11§%71'-g_§_pq ,t~5E~~11§%81.J~~11§%tiY"xJ}J$; ?fi~D~~~11§%%£_§_ 
Yr, t~5E~~1§ %81.J~~11§%tiY"x:C}J$; ~fti1iWGB81.J ~*~~11§%tiY"xJ}J$t~i581.J~~rn; 
JAJ=ifr~81.JD'i'~~11§%71'-£_§_$1.JY~~~11§%pq ,!r~JE~~11§%81.J~~11§%tiY"xJ}J$o 
[0326] 'tlalc) ,ft~~11§%71'-£_§_pqifl1;fll~~1§%71'-£_§_zrsJ ,J~~~11§% r-"izffl~71'-~~ 
11§%tiY"xJ}J$at: 
[o321J J=ifr~~~71'-~~11§%:tty"xr}J$sl.J~~r}J$m~¾~ r~&z-= Jrfr~J'i'~~1§ 
%r,~5E~~m%~~~m%~~J;J$;~~reB~~*~~m%~~J;J$ffli5~~~ 
{loJ=ifr~J~~~18%Yr,t~5E~~11§%81.J~~11§%tiY"xJ}J$o 
[032aJ x,tr _t~sl.J·~tm.a) iU'twmc) q:i ,Jrfr~BI.Jt~5E~~11§%J971'-£_§_pqifl1~~11§%r ,Jl 
~•*WG1t•~~~m%~~J;J*~~~m%;WG1t,m~~~5E~~m%19M~~~m 
% r, Jl~ •jc:e-x1f•/J,~~11§ %tiY"xJ}J$~~~11§ % o 
[0329] Ill Yr, X'JT~71\.~~11§%tiY"x:C}J$& tlrffi §, Pi T ~~ffiYr, ~71'-1~7581.Jwm:; ill 
~~1t£~o rm ,?Jr~~~71\.~~11§%tiY"xJ}J$r81.Jffm:;, m~imtt~ r~d>Z-Elx;£_§_1ffil 
1fWGB: tm5Ex.B"Jwm:;: ftzffl~71'-~~11§%tiY"xJ;J$81.J~~r}J$, 11iJEwm:;; ftzffl~5t 
~~m%~~J;J$~~~J;J$~ffi=imm-=n~reB~n~,~5Ewm:;o 
[0330] rm1PAf~%~~11§%=tiYtJ}J$&tlsl.J~ftf:,'E1t!5~Y~□rz-: 1) 

[0331] ~~11§%~~; 2) J=ifr~Sl.]~~11§%~ § o{Jtl~□ ,x,fr!PJS,f3z:j~CSI-RS;fllSS blockm: 
1T & tlS,f, m ~f£CSI-RS3z:t~~7tt~E, rmss block7f3z:t~~%t~E oE!X1t, CSI-RS;fOSS 
block m ~ 71'-31ljfilff~%t~E, ~~11,t~CSI -RS;fllSS block1±~%:J'~i5S,f, RSRPSI.J~~{am 
~7f:f§~o 
[0332] fJtl~D, ~fti1itwWGB T 6~CSI -RS resource ffl r~3R iJII~*, rm J§'Wr.Ji:f§~'8:f1JlRfflr 
UEtw&tlbeam reporting,~ q:i ft ilf &tl2~¥Bz3R'8i¥JlR, JF?fr~~2~~3R'8:E¥J!fffi~;~~ m 
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~ fPJ s-t ti 4t 81.J 1~ i& , ep & '0!~ '1' ¥BUR 7J"-£iL ~~ ttxtr 6 'l'CS I re source :itHT 11§ il~JJW; J§ , UE 
Y-ffif~1lft T fflxtSSI.JRSRP~*~□*lpfrj£ 0 fPJs-t, CRI -OflJCRI -5pJ ~ [P] s-t}tCt, CRI -l)flJCRI -2 
)flJCRI -3)flJCRI -4 pJ ~ [P]SitiY:x. o 
[0333] *3 

[0334] 

CRI-0 -79dBm 
CRI-1 -60dBm 
CRI-2 -66dBm 
CRI-3 -74dBm 
CRI-4 -95dBm 
CRI-5 -lOOdBm 

[0335] UEfz'rffi~tl T {CRI-llOCRI -2} tAfriBOR?J\.fiLl:tlL ~Si ,CRI-1111=::;lgf=Eit?J\.f_§_pg $Ji 
~ :lit:kRSRPSl.]~~11§ %~ 51, RSRP{a {-60dBm} *ffl~~x,tQXw.=H::~-fr8I.JRSRP1Ra; rm, CRI -2 
81.JRSRP{ll [ -66dBm] 1tffl t§x181.JRSRP1R a o titlis*2pfrffij£81.J ~?J\.tvfil**, JJ!UCRI -2r 81.J ffl 
* tR E 79 [CR I - 2 ' -6 dBm ( i . e . ' 4, b O 11 0) J O [Z9 Jl:l , ~ 1R E 81.J pg ~ 11§ }~, ~□ r : { [CR I - 1 ' -
60dBm], [CRI-2,-6dBm(i.e.,4' 60110)]} 
[0336] :tr~ftr1i"W2.JI TUE1A1T4'1'i.&:W:'8t~Jn:& tl, 3f J=ifr±181.J4'1'tBBR'8tWRmL~J~t@PT ~ fPJ Si 
ti4t81.J~i&, ep &'0!~'1'~W:%£ilo fPJS1, ~ftr1i"W2.JI T~W:~tlsl.JrriJ9-90dBmo 3~%81.J 
tv:ittW2.JIJ9: %£a pg$~ r%1i 81.JRSRP)flJ~ftt1W2.JI Tri 81.J ~{as-t, ~ m~:k1f 4-bi t PT~ 1tffl, 
JJ!Ut:!7m:;it~05t~□r: 
[0337] Step value= {Max of RSRP-Threshold} / (rn-1) 
[0338] ~q=t, Step value*/J'tvJtt£ ;Max of RSRP*/J'~7C81.JRSRPQXW~%£ilpg ~:ABI.J 
RSRP, QXW~~~SI.JRSRP{ll; Threshold, */J'~ftr1i"W2.J181.J fl p~; rmn*/J'~Jt1R7581.J l::~t~~o 
w A 05:\:':J§ ,i!t1fJ~tv:itt£79 (-60- (-90)) /15= 2dBo yj)lr, ~ $CRI-4:::fi~JE!'lri~*, p]T 

~ UEft'rffi1x tR 75 T 3'1'¥ffi:W: 11§ ,~- (![p 3'1'~~1.&:W:~ 51) 0Jl12fs:tR7511§ ,~- ~□ r: { [ CR I -1 ' -
60dBm], [CRI-2,-6dBm(i.e. ,4' 60011)]} {[CRI-3,-14dBm(i.e. ,4' 60111)]} o 
[o339J 1Jt~~~fJLl7 
[0340] 2fs:11t~~.lffi!1JLlq=t*=:liH1§71}~ (gNB) t~/J'r81.J~W:&'0!o 
[0341] xtr~ftt1W2.JIBI.J ffl r~* iJl[t*Sl.]~~11§ % , 11t7t~PTf3~:::f [P] o~±~~[Z979, ~@ 

~~ 11§ % PT~~ m r ::st:rf 3 mr sl.J JI~ *rBzW:QXw PT~ ~w:~if; rm, ~1m~~1§ % , PTf3~ 1x.fx. 
~ m T ~ ~ ~ X. J: 81.J ~* iJII t* , '£ JJil,fJr 81.J iif ft Yffi:W: 0 ft~ ;frfl tt VG r , ~ M pJ ~ m IE t~ IE 1.&'. 

*' ~*uE~IEfilfr J:tR ,QXW11t7tl:1Ro 
[0342J Ji12fs:rm l§ , xtrJ=iJr±1s1.J *=:liH {1§71 ,~ cep ~ftt1) '11.JEBI.J~~1§ % , *=:liH {1§71 ,~ sl.J 
Wr.Jl~~1§ % 81.J tR 75 m5t, ~ q=i tR a t~A '§ tJS~□ r .¥& z ~ QXfRif: * ~ tR a m5t; * =~ 
1Ram5t; ;ttq=i, *~tR75m5tt:~*=~tRat~A1f£1%'isl.J1Jt7t;~ (QXW ·~*~JE&tli.&: 
*tRa) ; QXW, f=E*~tRat~5trBI.J !'lr~, /J\r*=~tRam5trBI.J l'l P~oJl12fs:rm g, fr* 
~tR 75 t~5t r , t~ a J=ifr*lf3cBI.J ~~11§ % 81.J ~~11§ % t§ *~ 51 lO/QX ~~11§ %ti4t :en$; fr* 
=~tR a m5tr , PT~ tR 75 QXW PT~ :::ftR a , ?fr*}}* 81.J ~~1§ % 81.J ~~{§ % t§*~ 5 I lO/QX 
~~11§ %t~4t:C}J$ 0 
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[0343] il-:ffs{], 1±1 fffi-1~atlAT~~f§ %-5E~1HBU~tl, ?fr tJ. UEftwpJ t,).~p] R 
tl~xtl5Y.B/,J~ 5111§ ,~,, rm1i:tl:imtt~iA8{]1Ji!*&tlxtJ5Y.**, 1JU~□ :imtt~~11§%ti4Y:JJJ 
$B{]J119if¥1:vJIJl't~JrfritB/,J~~11§%~ 51 o 

[o344J xtf~□ 1PJ*3t:tf~'5J"'RsRP1~15 rm§, ffi-1~arlAl:jffi=~1~15mA, '5J"'JJIHAff 
~7t~~11§%ti4Y:JJJ$&ti;Q)G* ,ffi-1~15tlAT ,1fffl~fgx,f~~11§%ti4Y:JJJ$&tl, rm 
ffi =~1~ 15 tlA T , ~ ffl ~51-~~11§ %ti4Y: JJJ $ & tl; QX * , ffi =~1~ 15 tlA T , 1t ffl ~fgxt 
~~1§ %ti4Y: ])]$ & tl, rm ffi -1~ 15 tlA T , 1t ffl ~jJ\.~~ 11§ %ti4Y: J}J $ & tl Oil -w B/,J , 
ffi-mamA_!:jffi=~mi5mA,5t™~ff~5t~~m%~~JJJ$&ffl,QX*~5t*a* 
Wil; ~ pJ , QX *:ff il; PT tJ. '5J"' JJIH~Wc1L 
[0345J fJt:izf~~1JU8 
W~J *fJt~~~~sOOmfmffloos{]~h*~~~Mre•ffi~o 
[0347] m:t"5UEftwfmhB{]~p], ~fl~'f91~pJtJ. re•s{]~~fffl~il1T~5&B/,J ~~ tLl, ~-1JOOPT 
tJ. Tf ~"WGJ!.11§4-B/,Jni~, pJa,t, teA~:0 5¥Llf11§mJF!;& tlst~~,~& tl'Bt~B/,J+E~, to~3c,Wc 
B ffl f=1 fzw 3ci! Jt=tf B/,J WGB 1T 79 0 

w~J *~~~~~~~m~T-#reBm~s{]JJ~,mmfffi=±mmTf~,~m~T 
~&z-= 
W~] rnffi-±mmTf~s{]~h,ffi=±mmTf~~JEWGJl~*'~R~'.Y'~TZ-QXfilit: 
1?JJWJ: 1Tt~tLl11§m (PUCCH) , 1?JJW~rJUlA 11§m (PRACH) , ¥ffi:*'fY<2[B{]4?JJW~ifJUlA 11§m 
(PRACH) , ffi-~11§4-{)(Jj[ n ~~, j;_ itstraJ n ~~ 0 

[0350] il-:ff s{], ffi-:im 11§Tf 12-B/,J ~~h¥ffi &~DT ~&z -QX£iiit: Jt=tf~**}l:* (beam 
correspondence) ;Xtf~~~**~(non beam correspondence) ;Xtf$5tiBz**~:k;::k~ 

[0351 J 1m ~ -m ~ a{]~ , Jrfr *!}*a{] T ff~~ 11§ % 1i JE 11§ m t~·r1: ® -i& B/,J 1m w ~ m :ti A 11§ m 
(PRACH) 55-Wcafflp] s{]St±i-'¥7Go ~*, ?fritB{]St±i-'¥5t, ~tJSSt[~, -=f~fll ,tf%QX*tf%~ 
h-
p 0 

[0352] il-:ffB<J, Jrfrits{]:x~~~, ~tt~□TZ -QX£iiit: 
[0353] 1) :x~fz!m D a{]~§ ; 
[0354] 2> 2-0:x~tii tifb*B{]tiftp;JJ,to2-o:x~tii tifb*B{]1"~; 
[0355J 3) :x~tii Ts{]2Di'.Sz*tifb:zfs:B{]tiftj;;JJ,to2-D~*W:zls:1"JJI:; 
[ 0356] 4) 00 IP] ::kw M B/,J pfb :zls:B{] ti ftp;JJ, ;fOOO IP] ::kw M B/,J pfb *B{] 1"JJI: ; 
[0357] 5) OOIPJ /J,w MB{] tifb:zls:B{] ti&AJJ, ;fOOO IP] /J,w MB{] tifb:zls:B{] 1"JJI:; 
[ 0358 J 6) 00 IPJ t1Ht a{] tifb :zls: a{] ti rt ::k / J, to 00 IPJ t1Ht B/,J W :zls: B/,J ,t.~ ; 
[ 0359] 7) pfb :zjs: £ f1i a{] fi/J &::k /j, ; 
W~] roTff~~W:zls:~~~~~ro*~$QXff-W:zls:ZOO*~; 
[o361J 9) :x~OOtfz.8{]1"~; 
[o362J 10) :x~OOt!zB/,Jff~; 
[0363] 11> :x~OOt&B/,J Ju~; 
[0364] 12) :x~OOt!zB/,JJii:tH~~: 
[o365J 13) :x~OOt&Ts{]:x~5t~B/,Jff~; 
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[o366J 14) :x~ffit&ri¥1:x~i¥13fU~; 
[0367] 15) :x~ijHtt~1iL 
w~J ~_tm~.~f*£~~~~mmi¥1tt*~~.~rmP±~i¥1~*_t*®~~ 
t!'t ~ B\J ~* _t t~3#1f re:'i'J~ *Ll lo tJ=p IE re I, Ji 1* 'El. tt, xtr PRAcH,foPuccH'&t ~re I B\J r~ IE 
,fotm tj=p , mp± i}J IP]~* _t t~ El\! st fa] tf.J *We I , ~ ffi1i t!'t ~ IP] iBz * & tl ,fo % £_§_ & t~ r RSRP~ 
?J"t~ E ,fo t~xtRSRPt~ E El\! re~ ~it , m ~ ~ t~t~fr ~*_t t~ El\! 5150¥ ,fo-=p ~-WGI ,fo ~ p;j JJil,~ 
rB\Jft~ o 

[0369] --m?t, *@Uii¥1tt*A 17! ~i~~ El , _t~s\J *'ix~ El\! ~:t~~WG~W#lm ~ ffl :imffl 
El\! it M ~I *~JJil. , B 1fJ m ~ ffi: q=i ft$ 'T l¥J it-~ I _t , WG ~ ?J" :;f!J ft$ 'Tit-~ I J=ifr £_§_ m 
El\! ~ft _t, m :i&:1:11!, BffJm ~fflit-~I mtJIAf 1¥Jfiff1~~*~JJil,, h/dm, m~~~B1fJf¥fi1 
ftf¥~~I*~~-~I*~fi,#Hft~®ffi~r.m~~~~r~~i¥1~Ff~fim~ 
l:BWGffi~B\Jw#l, WG1t~~BffJ?J"JJIJf1JLlfFPX~'Tffi:nx~ll-t:t~~, WG~~~BffJq=t El\! %'Ttl~WG 
w•~~nx;$~ffi:m~K:tl~*~~o~~.*'1x~~~~rffW~1Ei¥1~#®tt#~~o 
[o310J ~_tJ=iJr~1x19*'1x~ B\JfJt:i&~mff 1YumH=., #~fflrr~ *Ll*'ix~, xtr*®ttis\Jtt 
* A 17! *itl, *'ix~ m ~ ~ ~¥P ]l!!r1tlo 1E ft o fL ft* 'ix~ l¥J ~ V!Ll Z l7'J , J=ifr 111=: l¥J {EW f~ c&, w 
~{stf~,r:1tmw, :l{SJ&z'E1 -a-ft*'!x~ s\!1~tPm!Ezl7'J 0 
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The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
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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) 
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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. 



Notice of Allowability 

Application No. 
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Examiner 
AFSHAWN M TOWFIGHI 

Applicant(s) 
CHENG etal. 
Art Unit I AIA (FITF) Status 
2469 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.0 This communication is responsive to claims filed 10/22/19. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

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

3.0 The allowed claim(s) is/are 1-19 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

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

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

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

Attachment(s) 
1. 0 Notice of References Cited (PT0-892) 

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

5. 0 Examiner's Amendment/Comment 

6. 0 Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. 2/18/21 herewith. 

/AFSHAWN M TOWFIGHI/ 
Primary Examiner, Art Unit 2469 

U.S. Patent and Trademark Office 
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Application/Control Number: 16/660, 726 
Art Unit: 2469 

EXAMINER'S AMENDMENT 

Page 2 

1. An examiner's amendmentto the record appears below. Should the changes and/or additions 

be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure 

consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in an interview with Kyoko Makino on 

2/18/21. 

The application has been amended as follows: 

In the claims filed 10/2/19, page 24, line 10, Claim 1, please replace "BWP" with "Bandwidth 

Part" (BWP). 

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

Part" (BWP). 

Notice of Pre-A/A or AJA Status 

2. The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

Drawings 

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

Information Disclosure Statement 

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

examiner. 



Application/Control Number: 16/660, 726 
Art Unit: 2469 

Allowable Subject Matter 

4. Claims 1-19 are allowed. 

Page3 

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: 

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 eel! in a time slot; and app!v a 

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

CORESETs to receive an aperiodic Channel Status information-Reference Signal {CS!-RS): wherein 

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

CORESET Identity (ID) amonr 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 CORE SET 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 {B WP) 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 an aperiodic 



Application/Control Number: 16/660, 726 
Art Unit: 2469 

Page4 

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) amom the set of one or more 

monitored COR ESE Ts. 

The second closest prior a rt of record is ZTE 2 (ZTE Ma intena nee for beam management; RI-

1808196 3G PP TSG RAN WG I Meeting #94, 24 Aug. 2018(24.08. 2018), sections 2-4), as disclosed in the 

IDS. ZTE 2 teaches a method for triggering a periodic CSI-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 

Bandwidth Part (BV1lP) of a serving ceU in a time slot; and apply a first Quasi Co-Location (OCL) 

assumption of a first CORESET of a set of one or more monitored CORESETs to receive an aperiodic 

Channel Status Information-Reference Signal (CS!-RS): wherein the first COF?.ESET is associated vvith a 

monitored search space configured with a lowest CORESET identity (ID) amom the set of one or more 

monitored COR ESETs. 

The third closest prior a rt of record is Zhang et a I (Pub No: 2019/0174466). Zhang teaches a 

method for triggering aperiodic CSI-RS in a DCI field. Zhang does not teach monitor at least one of a 

plurality of Control Resource Sets (COr?.ESETs) configured for the UE within an active Bandwidth Part 

(BWP) of a serving eel/ in a time siot: and apply a first Quasi Co-1.ocation (QCl.} assumption of a first 

CORESET of a set of one or more monitored CORESETs to receive an aperiodic Channel Status 

Information-Reference Signoi (CS/-RS): 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. 
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Conclusion 

3. 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 on M-F 8:00 AM -5:00 PM. 

Pages 

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 an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see https://ppair-

my. uspto.gov/pa ir/PrivatePa ir. Should you have questions on access to the Private PAIR system, contact 

the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information system, call 800-786-

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

/AFSHAWN M TOWFIGHI/ 
Primary Examiner, Art Unit 2469 
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Application No. 
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Examiner 

Art Unit 

Confirmation No. 
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16/660,726 

October 22, 2019 

Towfighi, Afshawn M 

2469 
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AMENDMENT AFTER NOTICE OF ALLOWANCE 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Dear Sir/Madam: 

This is in response to the Notice of Allowance dated February 24, 2021 in the above-referenced 

patent application. Please enter the following amendments and remarks in the above-identified 

application. 

A Listing of Claims begins on page 2 of this paper. This listing of claims will replace all 

prior versions, and listings, of claims in the application. 

Remarks begin on page 6 of this paper. 
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Listing of Claims 

Amendment After Notice of Allowance dated February 24, 2021 
Appl. No.: 16/660,726 

Attorney Docket No.: US78136 

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

1. (Currently Amended) A user equipment (UE) comprising: 

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

instructions embodied thereon; and 

at least one processor coupled to the one or more non-transitoiy 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 monitored CORESETs to receive an aperiodic Channel Status Information-Reference Signal 

(CSI RS);(CSI-RS), 

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

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

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

to execute the computer-executable instructions to: 

obtain, from the first CORESET, Downlink Control Information (DCI) scheduling the 

aperiodic CSI-RS, wherein a scheduling offset between an end of a last symbol of a Physical 

Downlink Control Channel (PDCCH) cariying the DCI and a beginning of a first symbol of a 

resource cariying the aperiodic CSI-RS is less than a threshold. 

3. (Original) The UE of claim 1, wherein the first CORESET overlaps a second 

CORESET of the plurality of CORESETs in at least one symbol in a time domain, the second 

CORESET is a non-monitored CORESET in the plurality of CORESETs, and the non-monitored 

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

4. (Original) The UE of claim 3, wherein the monitored search space associated with the 

first CORESET is configured with a first search space ID, the non-monitored search space associated 

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

ID is lower than the second search space ID. 
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Attorney Docket No.: US78136 

5. (Original) The UE of claim 3, wherein the second CORESET is configured on one 

a deactivated Bandwidth Part (BWP); and 

a deactivated Secondary Cell (SCell). 

6. (Original) The UE of claim 3, wherein the second CORESET further overlaps a third 

CO RESET of the set of one or more monitored CORESETs in at least one symbol in the time domain. 

7. (Original) The UE of claim 1, wherein the plurality of CORESETs and a resource 

carrying the aperiodic CSI-RS are provided in the time slot and the active BWP of the serving cell. 

8. (Currently Amended) The UE of claim 1, wherein the at least one processor is further 

configured to execute the computer-executable instructions to: 

obtain Downlink Control Information (DCilscheduling a Physical Downlink Shared Channel 

(PDSCH) from the first CORESET; and 

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

scheduling offset between an end of a last symbol of a PDCCH carrying the DCI and a beginning of 

a first symbol of the PDSCH is less than a threshold;threshold, 

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

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

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

non-monitored search space configured to the UE. 

10. (Currently Amended) A user equipment (UE) comprising: 

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

instructions embodied thereon; and 

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

and configured to execute the computer-executable instructions to: 

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

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

receive Downlink Control Information (DCI) scheduling a Physical Downlink Shared 

Channel (PDSCH) from a Physical Downlink Control Channel (PDCCH); and 

apply a Quasi Co-Location (QCL) assumption for reception of the PDCCH to receive the 
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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.J[;ll 

wherein the PDCCH is transmitted in one of a set of one or more monitored CORESETs, and 

the one of the set of one or more monitored CORESETs is associated with a monitored search space 

configured with a lowest CORESET Identity (ID) among the set of one or more monitored 

CORESETs. 

11. (Currently Amended) A method of wireless communications, the method comprising: 

monitoring, by a user equipment (UE), at least one of a plurality of Control Resource Sets 

(CORESETs) configured for the UE within an active Bandwidth Part (BWP) of a serving cell in a 

time slot; and 

applying, by the UE, a first Quasi Co-Location (QCL) assumption of a first CORESET of a 

set of one or more monitored CORESETs to receive an aperiodic Channel Status Information­

Reference Signal (CSI RS):(CSI-RS), 

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

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

12. (Original) The method of claim 11, further comprising: 

obtaining, by the UE, Downlink Control Information (DCI) scheduling the aperiodic CSI-RS 

from the first 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 carrying the aperiodic CSI-RS is less than a threshold. 

13. (Original) The method of claim 11, wherein the first CORESET overlaps a second 

CORESET of the plurality of CORESETs in at least one symbol in a time domain, the second 

CORESET is a non-monitored CORESET in the plurality of CORESETs, and the non-monitored 

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

14. (Original) The method of claim 13, wherein the monitored search space associated 

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

associated with the second CORESET is configured with a second search space ID, and the first 

search space ID is lower than the second search space ID. 

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

a deactivated Secondary Cell (SCell). 

16. (Original) The method of claim 13, wherein the second CORESET further overlaps a 

third CORESET of the set of one or more monitored CORESETs in at least one symbol in the time 

domain. 

17. (Original) The method of claim 11, wherein the plurality of CORESETs and a 

resource carrying the aperiodic CSI-RS are provided in the time slot and the active BWP of the 

serving cell. 

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

obtaining, by the UE, Downlink Control Information (DCI}_scheduling a Physical Downlink 

Shared Channel (PDSCH) from the first CORESET; and 

applying, by the UE, a second QCL assumption of a second CORESET to receive the PD SCH 

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;threshold, 

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

19. (Original) The method of claim 18, wherein the second CO RESET 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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Attorney Docket No.: US78136 

REMARKS 

Prior to the present Amendment and Response, claims 1-19 were pending in the present 

application and allowed. By the present Amendment, claims 1, 8, 10, 11, and 18 are amended to 

address formalities not related to patentability. No new matter has been introduced. After the present 

Amendment and Response, claims 1-19 remain pending in the present application and are still in 

condition for allowance. Applicant respectfully requests reconsideration and allowance of these 

claims in view of the above amendments. 
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Attorney Docket No.: US78136 

CONCLUSION 

In view of the above, the undersigned representative respectfully submits that the foregoing 

Amendment and Response places this application in condition for allowance and a Notice to that 

effect is earnestly solicited. If the Examiner believes that there are any issues that can be resolved by 

a telephone conference, or that there are any informalities that can be corrected by an Examiner's 

amendment, please call the undersigned representative at the number given below. 

The undersigned representative requests any extension of time that may be deemed necessary 

to further the prosecution of this application. 

The undersigned representative authorizes the Commissioner to charge any additional fees 

under 37 C.F.R. 1.16 or 1.17 that may be required, or credit any overpayment, to Deposit Account 

No. 602615, referencing Attorney Docket No.: US78136. 

Due to the Coronavirus (COVID-19) pandemic, if the undersigned representative cannot be 

reached by phone, Applicant respectfully requests the Examiner to email the undersigned 

representative using the email address provided below. 

Respectfully submitted, 

By I Amir Bahrami / 

Amir Bahrami 
Registration No.: 70,460 
ScienBiziP, P.C. 
550 S. Hope Street, Suite 2825 
Los Angeles, CA 90071 
Phone: (213) 426-1780 
Fax: (213) 426-1788 
Email: amirbahrami@scienbizippc.com 
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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. 
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Please find below and/or attached an Office communication concerning this application or proceeding. 

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

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
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Response to Rule 312 Communication 
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16/660,726 
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AFSHAWN M TOWFIGHI 

Applicant(s) 

CHENG etal. 

Art Unit AIA (FITF) Status 

2469 Yes 

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

1. 0The amendment filed on 06 May 2021 under 37 CFR 1.312 has been considered, and has been: 

a) D entered. 

b) 0 entered as directed to matters of form not affecting the scope of the invention. 

c) D disapproved because the amendment was filed after the payment of the issue fee. 

Any amendment filed after the dale the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) 

and the required fee to withdraw the application from issue. 

d) D disapproved. See explanation below. 

e) D entered in part. See explanation below. 

/AFSHAWN M TOWFIGHI/ 
Primary Examiner, Ari Unit 2469 

U.S. Patent and Trademark Office 

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20210517 
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OK TO ENTER: /A.M.T/ 

Amendment After Notice of Allowance dated February 24, 2021 
Appl. No.: 16/660,726 

Attorney Docket No.: US78136 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application No. 16/660,726 

Application Filing Date October 22, 2019 

Examiner Towfighi, Afshawn M 

Art Unit 2469 

Confirmation No. 7501 

Attorney Docket No. US78136 

First Inventor Cheng, Chien-Chun 

Customer No. 54000 

AMENDMENT AFTER NOTICE OF ALLOWANCE 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Dear Sir/Madam• 

This is in response to the Notice of Allowance dated February 24, 2021 in the above-referenced 

patent application. Please enter the following amendments and remarks in the above-identified 

application. 

A Listing of Claims begins on page 2 of this paper. This listing of claims will replace all 

prior versions, and listings, of claims in the application. 

Remarks begin on page 6 of this paper. 

Page 1 of 7 
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ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

CONFIRMATION NO. 

7501 

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 
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TSUNG-HUA TSAI, Hsinchu, TAIWAN; 
YU-HSIN CHENG, Hsinchu, TAIWAN; 
WAN-CHEN LIN, Hualien, TAIWAN; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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