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Upclnte ot R2-! i0807 on CSI me.:1sL11·ernent resource restriction fo,· ! '10.0.0 i 10.1.0 
time domain ICiC : : 
Update of R2-110821 on RRMiRLM resource restrit..iion for time i 10.0 O I, 10.1.0 
domflin !CIC ! 
Coffections on UE capJbil:ty re:ated parameters 
Validitv t:me for location information :n :rnmeaiate MDT 
CR to 36.~:;T! aclo:ling UE capatoility ind:cator tor clual Hx!Tx 
e1xCSF8 

: 10.0.0 : rn. -i .o 
: ! 0.0.0 : 10.1.0 
! 10.0.0 i rn. -i .o 
! i 

Miscelianeous corrections to CA : ! 0.0.0 : 10.1.0 
Furtt1e1 wrrection to c:0111biried measurement reprnt of UTRAN ! 10.0.0 i 10.1.0 
Correction tu U1e rete,ence ut ETWS I 10.0.0 : 10.1.0 
lntruduct:on of OTDOA inter-freq RSTD 111ec1surement indication ! 10.0.0 i 10.1.0 
procedure ! i 
Correction of use of RRCConnectionReestablishment message for ! 10.0.0 i 10.1.0 
contention resoluliun ! : 
CR tu ~:16.331 0,1 MDT ne:gt-ibour eel: mec1surements :ogging I 10.0.0 : 10.1.0 
Minor ASN.1 corrections for the UFlntorrnationResi:,ons-e-J·r°iessaa_~_ I 10.0.0 Ii 0. i .0 

>----+R=P_-=51~-+: R=P~-~'=1l~i2~S=O+l~'6=·1=:J--a--1~C=!a=ri=f:c~a=ti~ur=, ~re~Q• ~~91~1a cledicate,:l RLF t:mer-s .:-me! constants 
,.__ __ _,_P_,P_··-~•1 _ _,_: R_P_-_1 _·1 \_J2_.3_2+[_J6_,1_5-; _ _,_R_e_:e_r;s_e_c_, f_L~og9ed rvieasu ren1en1 Configuration 

RP-5·1 : RP-710280 06"16 Some correct.ions on TS 36.33·1 

I 10.0.0 : 10.1.0 
I 7 0.0.0 I ·10. ·1.0 
110.00 :10.1.0 

RP··~•1 : RP-1 '10280 0623 AC barrinci procedure clean up 
RP-5·1 I RP-110282 0624 
RP-51 i RP-110230 0628 , 1 
RP-5·1 IRP-110289 0629 12 

RP-51 : HP-110282 0635 

RP--51 : HP-1 '10280 0638 
RP-51 I RP-110272 0640 Ii 
RP--51 : HP-1 i0290 064! : 1 

i i 

RP--51 : HP-! '10289 0646 : 1 

Counter proposal to R2-110828 an UE capabilities for MDT 
UE information report for RACH 
Measurement on the deactivated SCells 
Trnce confiaurat:on oaremeters tor Loaaed MDT 
c:a.:ticat:on on stoo cunJition tor timer T3330 
User consent for MDT 
Co!!ection 011 the 1ano::ie of CQ: resource inclex 
Srrrnll correc.1:ons to ETVVS & CMAS svstem informat:011 
UE capatoi:ity signaling st1ucture 'N.r.t carrie1 aggregatiun, MIMCl 
and measurement rao 
~Jorrnc1: PHF~ and the multiple uplink carriers 
Currections tu TS36.331 on SIB2 hanJlina 
AJdina a Power rvlanaaement indicat:on in FJHF~ 
C:m:ticnt:on for CA m1,:l TT! buncllmg in RRC 

I 7 0.0.0 I ·10. ·1.0 
:10.00 :1010 
I 10.0.0 110.1.0 
:10.00 :1010 
I 10.0.0 : 10.1.0 
:10.00 :10.1.0 
I 10.0.0 : 10.1.0 
110.0.0 : rn. -i .o 
I 10.0.0 : 10.1.0 
! 10.0.0 i rn. -i .o 
! i 
I 10.0.0 : 10.1.0 
:10.00 :10.1.0 
I 10.0.0 : 10.1.0 
110.0.0 : rn. -i .o 

>----+R=P--="1~-+IR~P_-~1~1l~i4~4~'J+l~'6~"4~3--ai~1_..,uoclntes to fGI sett:nas 110.0.0 :10.1.0 
•05/20'11 RP--52 I, HP-! i0836 065! I, - :~dd MBMS count:ng procedure tu pruce-ssing cle:.:1y requirement for! 10.1.0 ii 0.2.0 

RRC orocedure Sec..iion 1 ·1 2 ! i 
RP-52 

RP-52 
RP··~•2 

i RP-110830 065J 
i 
I RP-71084 7 06~,4 
: RP-1 '10839 0656 
i 
I RP-110830 0658 

Add pre Rel-·1 O procedures to processing delay requirement tar 
RRC proceclure .Sec.iion i 1.2 
,-'\dclition of a specific reference fo," physical configuration fields 
Ciarifica1ion of inter-frequency RS I D-rneasurement indication 
procedwe 
C!arif:catiun ut ootiona!itv of UE tea tu.es w:lliuut caoc1bi:itv 

1101011020 

110.1 0 :10.2.0 

1101.01·10.2.0 

I 10.1.0 : 10.2.0 
RP-52 : HP-110839 0660 c:a.:ticat:on on ll1e Jefinit:on of maxCellSlack I 10.1.0 I 10.2.0 

RP··~•2 : RP-1 '10851 0664 : 1 CR 011 c.ir;rification of Rl.F Report in Carrier Ag_g~~:..~ga_.t_io_n ___ -+:_1r_,._1._0-t:_·10_._2._0-; 
RP-52 I RP-710830 0669 FGI bit for handover between LIE t·DD/TOD I 10.1 0 : 10.2.0 
RP··~•2 :RP-1'10847 0670 :2 Fur.heruoda1es 011 L1 parameters 170.7.0 :·10.2.0 
RP-52 : RP-110339 0671 12 General error handling for extension fields ! 10.1 O i 10.2.0 
RP-52 i RP-110851 0672 : L Additional inforrnatian for RLF reoort I 10.1.0 : 10.2.0 
RP-52 : RP-110343 0673 Introduction of TCE ID far loured MDT ! 10.1 O i 10.2.0 

RP-52 I RP-710843 0675 PU1/IN check for MDT IOQJl~~g, ____________ -;:_1_0._1_0-;:_1_0._2_.0--l 
: RP-1 '10839 0677 Ut: act.ions upon ieavinr RRC CONN EC I ED I 70.1.0 I 'I 0.2.0 

RP-52 : RP-710847 0673 Clarification on bandEUTRA·r·l O and suppor.edBandList.EUTRA ! 10.1 O i 10.2.0 
RP-52 i RP-110837 0679 i- Updated value range for the E:dended Wait Tirner I 10.1.0 : 10.2.0 
RP-52 : RP-110339 0680 : 1 Value ranae of DRX-inaclivitvTimer ! 10.1 O i 10.2.0 
m)-52 i RP-110828 0693 i 1 Correction fur SF~-VCC and QC: usage I 10.1.0 : 10.2.0 
RP-52 :H.P-110847 0694 Restrut..iur:ng ofCQI-Repurt.CorifiQ-r10 !10.1.0 !10.2.0 
m)-52 iRP-110839 0695 :2 Correction on DL aliocat:ons :n MBSFN subfrnmes 110.1.0 110.2.0 
RP--52 : HP-! '10850 0700 Reference SFN fur MeasSubframePnttern I 10.1.0 : i 0.2.0 
RP-52 : RP-110846 0701 C!arif:catiuns to CA relmed tie:,:! cles,:;riptions I! 0. ! .0 : 10.2.0 
RP--52 : HP-! i0847 0702 Co!!ections tu codebookSubsetRest1iction .:1,1d .SRS parameters I 10.1.0 I 'I0.2.0 

m)-52 iRP-110839 0713 CF~tu 36.331 un red:ret..ied utra-TOO cc1rrier treauencv 110.1.0 110.2.0 

>-----+R~P_-=52~-+F~tf~'-~1=10~8~3~9+0~7~1~4-;_-,Explicit AS s!g_nailir!k)_for mm.h_~n .. e~'a~· f_•·~, 'M~S~i~/G~u~·~, ·! ______ -+:~10~·~' -~o-t:=10~·=2.~o-; 
RP-52 RP-110847 0713 Counte1 propMa! fo1 Upclates of marn:wtory mformation :,1 AS- Ii "10. ! .0 I, 10.2.0 

Config 
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•09/201 "l 

RP-52 I RP- 1 QK:;9 0719 
RP--52 
RP-52 

RP-52 

: RP '10847 0723 
I RP- 10K:;o 07~:;5 

!RP-110839 0744 1-
I RP-710839 0746 : ·1 
: RP-1 'I0847 0747 

CR for Reconfiguration ct discmclTimer in PnCP-Conf!g : ! 0. ! .0 : 10.2.0 

Reconfigurn1ion involving critically extended IE3 (using ! 7 0.1.0 I, ·10.2.0 
fullFieidConfia i.e. o□tion 2'i ! 
Counter pruposa! to H.2-112753 on CR to ,ernove CSG IJentity ! ! O. ! .O I, 10.2.0 
val!ditv l:m:tecl to CSG ceil ! 
lnc.rer;se of prioritised8i1Rate :10.1 0 :10.2.0 
C/:., and MIMO Capabilities in LTE Rei-10 170.7.0 :·10.2.0 

RP-53 : RP-l 1 '1297 07~,2 TS36.331 Correction :10.20 110.3.0 
RP-53 i RP-111297 0754 I, - maxNumberROHC-ContextSessions when no ROHC profile is 

>-----+---+: ----+---+--+g_'-.!.P2oried 
: RP-11 i 280 0757 Correction to Subframe A.iloc.:1tio11 Ena in PMCH··lnfo 

11020 !1030 

: ! 0.2.0 I 10.3.0 
RP--53 I HP-! i 1288 076! Coffectio,1 011 PLICCH c.onf:aurntio,1 tor Un intertace 
RP-5~:; I RP-11 i 2t~7 0762 Miscelianeous corrections to 36.331 : ! 0.2.0 I 10.3.0 

IRP-1'11278 0764 
i 

• 2 36.331 correciion on CSG identity validity to allow introduction of ! 7 0.2.0 i:, -10.3.0 
1 · CSG RAN st;aring ! 

m)-53 I RP-111283 OT10 I 2 AJdition!:!ISoec.irumErnissions in CA : ! 0.2.0 I 10.3.0 
RP-53 I HP-! 11297 0773 CR to 36.33! on Sl11!:!li COIT€C.i:on of PHR oarnmeter I 10.2.0 I 10.3.0 
RP-s~:; I RP-11 i 28~:l 0775 I 2 C!arif:cations to P-m.:1.x on CA : ! 0.2.0 I 10.3.0 
RP--53 I HP-! i 1280 0784 Cim:ticnt:on on for wt1icl1 sut,frame-s sicrnailin,9. MCS npi:ol:es : 10.7.0 I 10.3.0 
RP-s~:; I RP-11 i 28~:l 07t~2 Corrections in RRC : ! 0.2.0 I 10.3.0 

RP·-~•3 1 RP-1 '11283 0798 Confiqura1ion of simultaneous PUCCH&PUSCH : 7 0.2.0 I -10.3.0 
RP-53 I RP-! 11297 0806 Corrections to release of csi-SubframePatternCanfig and cqi-Mask ! 10.2 O i 10.3.0 
RP-53 i RP-111272 081 O I_ GER.6.~~ SI tarrnat tor celi ct,ange orderf::PS handover& enhanced ! ! 0.2.0 !

1
10.3.0 

i I red:rection to GEHAN ! 
RP-5~:; I RP-11 i 28~:l 0811 Corrections to PUCCH·•Conf:,:i fie:,:! clescr:ot:ons : ! 0.2.0 I 10.3.0 

12/7011 RP--54 1HP-!i171! 0812 11 Cim:ticnt:on of PCI ranae for CSG ce!1s I 10.3.0 I 10.4.0 
RP-54 IRP-71'17'16 08"13 Clarifications to Default Radio Confiqu,·mions :10.Jo 110.4.o 

IRP-1'11716 0814 11 Co.-.ections 1o ent.ancedDuaiLaverTDD I 70.3.0 I 'I 0.4.0 
RP-54 IRP-71'17'16 08"15 Miscellaneous sn1ail corrections :10.Jo 110.4.o 
RP-54 :RP-111716 0816 :1 Correction on notation of SRS transmission comb I 103.0 110.4.0 
RP-54 IRP-!11706 0823 11 36 331 CR SPS recanfiauration !10.J O !10.4.0 
RP-54 iRP-111716 0827 IL Ciarification of list sizes in measurement confiauration stored by UE: ! 0.3.0 I 10.4.0 
RP-54 I HP-! 11706 0835 Cia11ticat:011 of the event B! and ANR related FGI bits ! 10.3.0 i 10.4.0 

IRP-111714 0840 11 Ciarif:catiun un MBSFN f!nd 111ec1sure111e11t resource restric.i:ons : "10.3.0 I 10.4.0 
RP--54 IHP-!i1706 0845 1- Cim:ticnt:on on parallel message trnnsrnis-s:011 upon connection re• ! 10.3.0 ii 0.4.0 

establi5hn1en1 ! i 
,03i2012 RP-55 1 RP-120326 0855 11 Limiting MBMS counting responses ta within the PLMN : ! 0.4.0 I 10.5.0 

•08/2012 

,Q9/70i 2 

RP-55 I RP-! 20321 0857 
RP-55 i RP-120326 0862 i 1 
RP-55 I HP-! 20325 0871 

I RP-120326 0875 I 1 
RP·5S IHP-"120~:;25 0876 1-

IRP-120326 0894 
RP-55 I RP-! 20356 0895 I 1 

i i 
RP·5S 

RP-55 i RP-120321 0900 
RP-56 I RP-! 20805 0909 

i RP-120805 0912 
RP-56 I HP-! 20807 0914 

I RP-120803 0916 
RP·56 IHP-!20814 Ot~19 :1 

i i 

CR ta 36 33! on cdma2000 band classes and references !10.4 O !10.5.0 
Ciarification on MBSFN and measurement resource restrictions 
On SIS10/11 Recept:on Timing 
Ciarif;catiun un MBMS countina for unciot1e1able services 
Minor correction regarding lirnite,:l service access on 110,1-CSG­
member ceil 

I 70.4.0 110.5.0 
! 10.4.0 i 10.5.0 
: "10.4.0 I 10.5.0 
! 10.4.0 i 10.5.0 
! i 

Time to keep RLF Reportinr ioos : 7 0.4.0 I -10.5.0 
Introducing means to signal different FDDiTOO Capabilities/FGis ! 10.4 O i 10.5.0 
for nual-xDD LIE ! i 
Cim:ticnt:on on SR62 resurnpt:on upon c.onnection re• 
establishrnent (paraliel rnessage transmission) 
Duoiicated .6.S~~-1 naminp correciion 
SPS Reconfiauration 
Change ;n Scheduling lnformatiun for ETWS 
Cia11ticat:011 of mch-Scl1edulinaf'eriod contiuurc1tion 
Chanue ;n Schedulina lnformatiun for crvlAS 
lntro,:luc:ng means to signal d:tferent REL-!Q fDD!TDD 
Capabilities/FGl3 for Dual--xDD UE 

! 10.4.0 i 10.5.0 
! i 
I 70.4.0 110.5.0 
!10.5 0 !10.6.0 
: 10.5.o 11 o.e.o 
I 10.5.0 I 10.6.0 
: 10.5.o 11 o.e.o 
! 10. 5.0 i 10.6.0 
! i 

RP-56 i RP-120812 0920 i 1 Ciarification on setting ot dedicated ~~S value far CA by E-UTRAN : ! 0.5.0 I 10.8.0 
RP-56 I RP-! 20808 0931 TJ21 value tar U I RA SI acauisition ! 10.5 O i 10.6.0 
m)-56 i RP-120813 0957 i 1 Korec1n Public Alert System (KPAS) ,n 1elc1tion tu CMAS : ! 0.5.0 I 1 o.e.o 
RP-56 IHP-!20812 0969 11 lnt.oduct:on of supported b!:!ndwiJth cornb:nations tor CA !10.5.0 !10.6.0 
m)-56 I RP-120734 0970 I 1 lntmdut..iiun ut multiole treuuencv b!:!nd indicator : ! 0.5.0 I 10.6.0 

RP--57 1HP-!21~F! Ot~82 11 lntro,:luct:onofEA.6 111.0.0 li1.i.O 
RP-57 I RP-l 2'1381 0990 ,-'\dcli1iom.•I special subfrnme configuration related correction : 1-1.0 O 11 ·1 .1.0 
RP--~,7 iRP-121423 1000 14 36.331 CR introclucinQ in-Device Coexistence (IDC) 171.0.0 1-11:1.0 
RP-57 IRP-12'13~,g '1003 VoicesupportCapabiiities :1-1.00 1·1.1.0 
RP-57 i RP-121361 1013 i- Differentiating UTR.6.~~ modes in FGis : ! 1.0.0 11.1.0 
RP-57 I RP-! 21368 1022 I 1 Introduction of absolute priority based rneasurernents and i 11.0 O 1 ·1 .1.0 

i i rese:ection :n CELI FACH swte in 35.33i i 
RP--57 1HP-!21~FO 1024 lntro,:luc:na MDT e11~1ancements for REL··i 1 :11.0.0 11.1.0 
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•03/2013 

RP-57 : RP-12'1349 i 025 : 2 lntmauc!ng Carrier agwegnt:on en~1c1n,:;eme11ts fc11- REL-i 1 
RP··S7 : RP-! 21 ~F5 1026 lntro,:luc:na MBM.S entK-rncernents for REL-11 
RP-57 : RP-12'1376 i 052 : 2 Sig_11aiir!.9_sueoo!l. for CR.S :nterterence rnanaaernent in e:CIC 
RP--~,7 : RP-121395 1055 CR 011 scell measurement cvcle 
RP-57 IRP-12·1395 ·10~,6 CR on measurement ,·eport 

: RP-121378 1057 •-; ln1roduc.tion of 'Pov.:er preference indication' 
RP-57 I RP-l 2'1280 ·1060 Correction for PUCCH/SRS Release 
RP-53 i RP-121933 1063 i- Correction related to differentiatinp U I RAN modes in FGls 
RP-58 : RP-121936 1065 Processina deiav for RRCConnectionReconfiruration 
RP-58 i RP-121953 1066 : ,1.. Addition of the staae-3 aoreernents on iDC 
RP-58 : HP-! 21951 1067 : 3 Cflrrier Aoareuation Ent1ancernent RAN1 oflrarneters 
m)-58 : RP-121957 1068 : 1 Ciarif;catiun ut SR oe11od 
RP-58 :H.P-! 21957 1069 : 1 Cla11ticat1on on HandoverComrnand rnessaoe 
RP-58 : RP-12'1957 i 070 C!arificatiun un rnobilitv ,-e:-nte,:l 1-ssue-s 

RP·-~•B :RP-121940 1073 CR to 36.331 on SIB15 acquisition 
RP-58 IRP-72·19~,7 ·1074 i·I Handlinqof1xCSFBfr;iiure 
RP-58 i RP-121957 1075 i- Miscelianeous corrections 
RP-58 I RP-121958 1076 11 RAN overload control usinQ RRC connection Reiection 
RP-58 i RP-121954 1077 i- RRC suooort for CoMP in Ul. 
RP-58 :H.P-! 21951 1078 Some c!arif;cation to Carrier aggregation ent1ancements 

Validitv of EAB SIB and f!Cuwsition ot SIS1 
RP-58 : HP-! 21922 1085 Cla11ticat1on tor Mu!t;ole Freauencv Band lnd1cfliors feature 

:-1 i.0.0 : 11.1.0 
111.Q.0 111.1.0 
:-1 i.0.0 : 11.1.0 
171.0.0 I ·11:1.0 
:HOO :1uo 
171.0.0 I ·11:1.0 
:HOO :1uo 
111.1.0 111.2.0 
i11.1 0 i 1120 
111.1.0 111.2.0 

I! 1.!.0 I 11.2.0 

111.1.0 I 11.2.0 
111.1.0 111.2.0 
:H1011·120 
171.7.0 I ·11.2.0 
:H1011·120 
111.1.0 111.2.0 
i11.1 0 i 1120 
111.1.0 111.2.0 
i 11.1 0 i 11.2.0 
I! 1.!.0 I 11.2.0 

RP-58 I RP-121924 1089 Moving tne TM5 capatoi:ity I! i. ! .0 : 11.2.0 
RP--58 :HP-!21t~59 1093 

i 
11 
i 

CR to 36.~:;~:l! on intmclucing HOHC context continue tor mtra-Ef\J6 !i 11.1.0 ii 1.2.0 
handover i 

RP-58 iRP-121946 1100 i- Correction on f111DT nrnlti-PLMN suoport I 11.1.0 : 11.2.0 
RP-58 I RP-121953 1102 Clarification and aliQnrnent of handlinr of other confipuration ! 11.1 O i 1 ·1 .2.0 

i RP-121970 1103 Introducing support for Coordinated Multi-Point (Co MP) operation I! 1. ! .0 : 11.2.0 
RP-58 : HP-!21922 1105 lntruduc;na tur:J1e1 UE asoects ,eaardina multi band cei!s I 11.1.0 : 11.2.0 

RP-58 
RP-58 
RP-58 
RP-58 
RP-58 

RP--58 
RP-58 
RP--58 
RP-59 

RP-59 

!RP-121947 1120 

IRP-12·1%2 n25 
iRP-121950 1127 
IRP-121936 1128 
iRP-121956 1129 
:H.P-!21961 1130 
iRP-121958 1131 
:HP-!21t~58 1146 
IRP-121960 1157 
:HP-!21t~57 1175 
I RP-130246 ·1182 
:RP-130243 1·135 
!RP-730231 ·1193 
I 

12 

!I 

CF~ tu 36.331 un addit;onfl! mformfltion in RLF report fur inter-RAT 
MRO 
Correction on Pov.:er preference inclication 
SIS1 orovisioninQ via dedicated siQnallino 
Measurement reportinr at Scells 
lntmdut.-iion of EPOCCH oararneters in TS 36.331 
lntmduct;on of Rel-11 UE caoabi:it;es 
lntmducion ot widebflnd F~SF~Cl mec1surements 
lntru,:luct;on of nehvork s~1armg for CDMJ-\2000 inter•·l.tVC11-ki11g 
Bro.:1dcast of Trne Into bv Us:na a Ne"v S!B 
GERAN measurement ubiect at A.NR 
Miscellaneous corrections from ,"eview prec.eeding ,-'\SN.1 freeze 
DL COMP capabiiity related correction 
Mr;nclato•y 5upporting of B·I measurement to Uf\llTS FDD (~·Gi bit 
15', 

RP--59 : HP-! 3024! 1197 C:m:ticnt;on on M8MS Service Continuity 
RP-5t~ IRP-130241 i1t~3 IDC Prub1err1 Reporimg 
RP--59 :HP-!30247 1210 Coffections on aefinition ofCSG member eel! 
RP-59 I RP-130237 ·12·11 Exten5ion of FBI and EARFCN 
RP--~,g : RP-130228 1220 lnvr;lidation of ETWS with security feature 
RP-59 : RP-130225 ·1224 Invalid measurement c.onfi,:wmtion ·with different (E)ARFCN 
RP-59 :RP-130241 1231 :2 PPI and IDC indication upon ~1andover 
RP-59 : RP-130227 1235 : 1 Correc..iina further UE aspects rerardinr rnutti band cells 
RP-59 i RP-130248 1236 i 1 Behaviour in case of excessive dedicated prioriiv information 
RP-59 :H.P-! 30225 1241 Cla11ticat1on on EAF~FCN signal!mg in Mobility contra: into 
m)-59 : RP-130241 1244 IDC-SubfoamePattern !enath fur FOO 
RP-59 :H.P-! 30249 1252 lntmduct;on ofl.tvideband RSRQ measurements in m~c IDLE 

1111 0 ! 11 20 

111.1.0 111.2.0 
i11.1 0 i 1120 
111.1.0 111.2.0 

I! 1.!.0 I 11.2.0 
111.1.0 111.2.0 
111.1.0 I 11.2.0 
111.1.0 111.2.0 
:H20i1U0 
171.2.0 I ·11.3.0 

!1120 !1U0 

I! i.2.0 : 11.3.0 

:H20i1U0 
171.2.0 I ·11.3.0 
:H20i1U0 
111.2.0 111.3.0 
:11.20 i1U0 
111.2.0 111.3.0 
i 11.2 0 i 11.3.0 
I! 1.2.0 I 11.3.0 

>-----+R~P--~"'~' -+: R~P_-~1~3l~i2~4~0+1~2~5~5--s---1(Jpt1or1al support uf HLF report for inter-HAT MHO I! i.2.0 : 11.3.0 
111.'.'.0 111.3.0 RP--59 : HP-! 30233 1258 : 2 The oresence uf br1nclcombir1at:on tor non-CA. ca1x1b1e UEs 

RP-5t~ : RP-130243 i 259 Correction fur event A5 
>----+P_,P_··-~•9 _ _,_: R_P_-_1_3[_J3_3_2+1_2_.6_5-; _ _,_M_,a_nd_a_ti~ng the settings of FGI bit ·14. 21 and 28 to true 

RP-60 ! RP-130805 ·1267 ! - ~~;i~c.~~:t~ F?r~'o\~; redi,"ect.ion to UTRA-TOO frequency in case of •08/2013 

RP-60 :H.P-! 30804 1269 : 1 

RP·60 iRP-130809 1271 
RP-60 I RP-130803 i 272 
RP·60 I RP-130808 1273 
RP-60 I RP-130803 ·127 4 

Correction of wruno reference 
C!arificatiun to suooort of deoriurit;satiun fec1ture 
c:m:ticnt;on on KJ\SMF key usnge 
Correction on rnulti-TA c.ai:,abilitv 
MBM:S interest in•:l:c.ation ui::oon IK1,1aover/ re-establisnment 
Conditions RI reference inhe,"iting cs: process (DL. Cof1t,P) 
Ciarification on NZP CSi-RS ,"esource configu,"ation for UE 
suoourl.ina 1 CSI orocess 
Corrections to tie Id descriotion of odsch-Stflrt-1! 1 

JGPP 

I! i.2.0 : 11.3.0 
171.2.0 I ·11.3.0 

i1U0!1HO 

I! 1.3.0 I 11.4.0 
111.3.0 111.4.0 
I! i.3.0 : 11.4.0 
111.3.0 111.4.0 
:HJ0 :1140 
!71.3.0 i ·11.4.0 
I : 

I! 1.3.0 I 11.4.0 
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RP-60 I RP- 30809 i 277 
I RP 30808 1278 

RP-60 I RP- 30809 i 279 Ii 
RP--60 : RP 30804 1282 
RP-60 ! RP- 30809 ·1294 ! -

RP-60 : HP-! 30802 1298 

RP--60 :R.P-!30809 1~:;os 
RP-60 I RP-130804 i 315 I 2 

f\Jee,:l cocle corrections in Rel•·! 1 RRC 

Miscelim10us S!lK-lil COffeciiO!lS 
FDD/TDD o:rnt column correct:on for F(.3!3! 
measCycleSCeii upon SCell configu,-mion 
Clarification on RRC Connection Reconfiguration with Critical 
Exte11s1011 
Securitv kev ueneration in Cflse ot MFB! 
C!arif;cation on :nc!usion of non-CA banJ combinfltions 
CR 011 ROHC parameter conf:9un:1tion in Re!-! 1 RR.C 
C!arif:cation on UE CA caoatoi:itv 

>-----+R~P_··~60~-+I R~~P~' -~1~30~8~0~9+1~~:;=2~1-;_-,.Updatirrn 3GPP7 soec:ticm:on ,,eferences 
RP-60 : RP-130805 '1323 Clarification on the configuration of the extended PHR 
RP--60 : RP-130805 1324 Ciarifica1ions on System I imelnfoCDf\11A2000 iE 
RP-60 : RP-130803 '1325 MF81 in1pact on M8MS se,vice continuitv 
RP-60 i RP-130819 1329 i 1 MFBI aspects for dedicated signalling 

08/2013 RP-6·1 : RP-1313·11 1335 Clarification on Ph· 1sCeilldRanae 
RP-61 i RP-131311 1339 i 1 
RP-61 : HP-! 31319 1340 : 1 

RP-61 : HP-! 31238 1344 : 2 
RP-61 I RP-13'1311 i 343 
RP--61 IHP-!31~:;1s 1~:;53 1-

12i2013 RP-62 :RP-131986 1366 i-

Correction on Hie first subframe otthe rneasurerneni oao 
Correction tor MFS: in S!S! 5 anJ S!66 
C!arif:cation ot rvlFBI inmact on MBrvlS service continuitv 
c:a11ticat:011 of UE aGi.ion tor oll1erwise :n corid;tions 
Corrections to n1e 3GPP2 -specif:c.ation references in 36.331 
Cim:ticnt:ons rega0:ling the usnge ct "rlt-Cause" in case of 
handover fai!ure 
Introduction of caoabi!itv bit tor UTRA MFBI 

1'1'1.3.0 :11.4.0 
111.3.0 111.4.0 
1'1'1.3.0 :11.4.0 
171.3.0 I ·11.4.0 

iHJO 11HO 
i 

I! 1.3.0 I 11.4.0 
111.3.0 111.4.0 
1'1'1.3.0 :11.4.0 
111.3.0 111.4.0 
1,U011HO 
171.3.0 I '11.4.0 
1,U011HO 
111.3.0 111.4.0 
:11.40:1150 
111.4.0 111.5.0 
:11.40 :11.5.0 
I! 1.4.0 I 11.5.0 
111.40 111.5.0 
1'1'1.4.0 :11.5.0 
i 11.4.0 i 11.5.0 
! i 
1115.0 111.6.0 

RP-62 IRP-131984 1368 11 
i i 

Addition of inter-frequency RSTD measurement capability indicator i 11.5 O i 1 ·1 .6.0 
forOF)OA i 

RP--62 : RP-131989 1370 Ciarifica1ion on supporiedBand 
>-----+R_P_-_62_. -+I R_P_-_1 _3:'_· 0_0_3+·_13_7_1---a--t-C_a~pt_u_rin-g~m_,_an_a_o_1o~ry~~ ptio na i agreements on Rei- 7 1 U E fer;1 ures 

RP--62 : RP-131995 1372 Ciarifica1ion on otherwise behaviour 
RP-62 I RP-131985 1373 
RP-62 iRP-131891 1374 i-
RP-62 I RP-131729 1375 11 

! RP-131991 1389 

RP-62 I RP-13'1995 '1390 
RP--62 :RP-132005 1391 
RP-62 IRP-131991 1395 11 
RP-62 RP-131884 1397 

RP-62 RP-13'1984 i 404 

RP-62 RP-131993 1405 

Corrections at tt,e 3GPP2 references in TS 36 331 
measResuiil.astServCell for SON-HOF report 
Clarification lo tirnelnfoU IC fie id in SiB16 
C!arif:cation on eReJirec.i.ion to UMTS TDD witt1 multiple UMTS 
TDD frequencies 
Deita signalling for criticai extension 
Caoabili1v sirnaiiinq for CSI oroce3Ses 
Clarifications on Measurement 
Correction to interFreqRS I DMeasurernentlndication field 
clescriptions 
Correction at inter-frequency RSTD :ndic.:1tio11 tor rnultipie 
frequencies 
Enabiing SRVCC from GERAN without forwarding UE-EUTR,Ll,­

171.5.0 I '11.8.0 
11-1.5 0 :1U).0 
171.5.0 I '11.8.0 
:11.50 :1160 
1115.0 111.6.0 
:11.50 :1160 
!11.5.0 ! 11.6.0 

171.5.0 I '11.8.0 
111.50 11160 
11.5.0 11.6.0 

! i.5.0 11.5.0 

11.5 0 116.0 

>-----+---+----+-----a--1!::c.!Pflbil:tv 

>-----+:~:-:~:~~-+: :~~:--:~~~~~~:~:~~+;~:~·~~~-:~;-➔6~~~=~~i~;~~~n~:~c;~~~~ ~;
1
~,~J!·;~~~~~~~~t~;~t·~Hp~,~~~~e~;:~~'.~~.~e~n--r'-,0----+:~~ ~~.~~:~~--:~~ ~~.~~:~~-

RP--62 : RP-131998 1376 ln1roduc.inq UE suopori for inbound mobiiity to a sha,"ed CSG celi I 71.5.0 : -12.0.0 
RP-62 : RP-132002 -1373 : 2 Introduction of support of further DL. MIMO enhancerr-,en1 11-1.5 O : 12.0.0 
RP--62 : RP-131988 1379 CR for SSAC in CONNECTED I 71.5.0 I '12.0.0 
RP-62 I RP-132002 1406 1- ~~~;:~

4
o
1
f crv1,a,s reference to E-U I RAN specific sections in i 11.5 O ! 12.0.0 

03/70'14 RP--63 :HP-!40~:;59 1424 11 

RP-63 I RP-140359 1436 I 1 

!RP-140362 1439 !1 

RP-63 I RP-7 403~,2 '1442 
RP--63 
RP-63 
RP-63 

:RP-140356 1450 

i RP-140340 1455 
i 

11 

CR 011 introduction at Ce:1-si:,ecitic tirne-•to-tr:o::wer 
UE autcnomous mo,:liticnt:on of c.ellsTr:ggered upon -serv:ng ceil 
addiiioni reiease 
Introduction of T312 

Correction of Connection E3tabiishement ~-r;ilure Report 
Ciarifica1ion on the presence of TDD 5pecial subframe 
Introduction of UE rnobilitv hi310•"V reportinr (option 2' 
Ciarification regarding need codes, conditions and ASN.1 defauits 
tor extension fie1,:ls 

112.0.0 112.1.0 
I 12.0.0 

1

12.1.0 

:12.00 :1210 

112.00 11210 
I 12.0.0 I '12. '1.0 
!12.00 !1210 

1
12.0.0 I 12.1.0 

RP-6~:; 
RP·63 

I RP-140340 i 456 
:HP-!40~:;57 1457 

ASN.! issue wiU-1 inter-node siana:ling (AS-Co11t!9,~l _____ -;1~1~2-~0~.0-;1~1~2.~1~.0--< 
Cim:ticnt:on for the SIB occurrence in a sinale SI messaae I 12.0.0 : i 2. i .0 '1 

RP-63 I RP-7 40364 '1462 New UE categories for DL. 450f1/lbps c.ir;ss 112.0 O : 12.1.0 
RP--63 IRP-140354 1463 loT indica1ion for inter-band TDD CA ·with different UL/DL ! 12.0.0 i -12. -1.0 

configu.alion ! i 
i06i2014 m)-64 : RP-140869 1471 F~ernovc1: of comment line from EUTF~A-UE-Vc1ric1b!es :moorts 

RP-64 : H.P-! 4087! 1475 Correction 011 measObiectLisl in VarMeasContio 
RP-64 : RP-140879 i 477 Minor correc.t:on inbound mob:lity to shared CSG cell 
RP--64 : HP-! 40873 1478 Cim:ticnton 0,1 p,,ececlenc.e of SCeli SI pmvided ,:ledicatelv 

>----+R~P_-~6•~· -+I R~P~·~1~4l~i8~8~7+1~4~7~9---a--1.:?_1:!_P.00!1 ct tne entK111cernent fo,, TTI IJu11dlina tor fDD 
RP--64 : RP-140885 1490 Co'"'"ections on tinier TJ'l2 
RP-64 i RP-140885 '1486 Correction to the description of phy5CeilldRange in 

: rvlec1sOb;ec:tEUTHA 

JGPP 

I! 2. ! .0 I 12.2.0 
112.10 112.2.0 
I! 2. ! .0 : 12.2.0 
112.1.0 1'12.2.0 
I! 2. ! .0 : 12.2.0 
172.7.0 :-12.2.0 
i12.1011220 

i 
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RP-64 I RP-140385 1506 Corrections to UE mobility n!story information : ! 2. ! .0 : 12.2.0 
RP··64 :HP-!40873 1489 ACK..INA.CK feeat,ack mo,:le on PUSCH I 12.1.0 Ii 2.2.0 
RP-64 I RP-140873 i 556 SIB! 5 e,1nancement for service ava!lr1IJ:iitv i11fomK1tio11 : ! 2. ! .0 : 12.2.0 

:RP-140888 E,57 ln1roduc.tion of FOO/TDD CA UE capabiii1y I 12.1.0 I '12.2.0 
RP-64 IRP-740871 '1545 Clarification of E-UTRA f\11~·81 siqnailinq : 12.1 O : 12.2.0 

IRP-140892 E,20 11 Exiended RLC LI field 172.7.0 1'12.2.0 
RP-64 IRP-740873 '15'17 i'I Netwo,·k--request.ecl C/.\ trnnd Combination Capability Sirnaliinq : 12.1 O : 12.2.0 
RP-64 i RP-140873 1554 i 1 Allowina TDD/FDD split for FGl1 ·J 1 and FGl112 I 12.1.0 I 12.2.0 
RP-64 I RP-140371 1551 11 

i i 
lnter-R.6.T ANR capability signalling in FGl33 w~1en UE supports i 12.1 O j

1
12.2.0 

UTR.A TDD onlv ! 
RP--64 :R.P-!40884 1495 11 lntro,:luct:on ofF)i) e:MTA :12.1.0 1'12.2.0 
RP-64 I RP-7 40885 '1499 Minor Corrections to T312 : 12.1 O : 12.2.0 

IRP-140892 E,10 
i 

11 
i 

ln1mduction of RRC Connect.ion Es1abiishmem failure temporary ! 12.1.0 j

1 
-12.2.0 

Qutfset t1andling ! 
! RP-140849 1555 lntmdut..iiun ut UE cc1pabil:ly tor el\l1BMS receptiun un SCell tmd ! ! 2. ! .0 I, 12.2.0 

f\lon-Se,vinr Ceil ! 
•09/2014 IRP-74'1494 '1632 FDDl'tTDDsplitforCA :12.20 :12.3.0 

i RP-141 ~,05 1 ~,gg i- Ut: c.apabiii1ies for He1ne1 mobiiifv in TS 36.33·1 : 12.2.0 : '12.3.0 
RP-65 : RP-! 41499 1584 Introduction of UE eiMTA capabilities ! 12.2 O i 12.3.0 
RP-65 i RP-141511 1567 i- Corrections to extended Rl.C Li field : ! 2.2.0 : 12.3.0 
RP-65 IRP-!415·11 1603 T.6.i reporiinrotlastservinoceil !12.20 !12.3.0 

! RP-141498 1630 ! 1 Correction tu f\Jetwurk-requesled CA Saml Combinc1tior1 Cc1pabil:ly 112.2.0 112.3.0 

>-----t-R-P---6::--, -+I R-P---1-4--14_9_6+·-15_7_7-;1--1--+~i:;.~i~~;~T•o-n-, -o,-, d-o-,.-,b-le-i-nd-ic-.a-ti-on-of-3-,-\i-in-8-.1-8-1--., ------1-, 1-,-.2-0-+-11-2-.3-.0---; 

RP--65 :RP-141496 E,97 
RP-65 IRP-!41496 1623 
RP-65 iRP-141439 1574 !1 

i i 
RP-65 

RP-65 IRP-141510 1572 11 
!RP-141496 1615 !1 

IRP-14'1511 '1559 
:R.P-!41115 1636 

12/2014 RP-66 IFtP-142122 1643 
!RP-142122 1644 

RP-66 IRP-742122 '1645 
RP--66 :RP-142"122 1646 

i 

Ciarifica1ion on MBf1/ISCountinciResponse : 12.2.0 : '12.3.0 
Clarification on the setting of SupporiedBandCornbination-v1·130 ! 12.2 O i 12.3.0 

lntmaucing MB:SFN rnea-surernent by extensiun uf logged 
measurements 
Introduction of ACB ski □ for MM I EL voice/video and SMS 
C!arif:catiun un determirnng MSMS frequencies of interest in 
MBMSI nterestl ndication 

Correction tu stop c.undition tor "Cn!b.:1 otfset'' 
Mandatin,::i tt1e FGI bit 31 to true 
Connected mode pmcedure5 and RRC signaling of VVLAf\113GPP 
Radio interworkinp for L TE 
c:a.1ticat:011 on VVLAN inte,wurkmg 
Correction on l1flnd!ing of dedicflted parameters during ,e­
estr;blishment 
Corrections to WU\N/3GPP Radio :merworkinq for l. 1 E 

I 12.2.0 
1
12.3.o 

:12.20 :1230 
112.2.0 112.3.0 

:12.30 :12.4.0 I 12.3.o 
1
12.4.o 

112.J0 11240 
Reduction of possible vaiues for WLJ\N br;cktwul rate thresholds in ! 12.3.0 i '12.4.0 
LTE I I 

>------+R~P_-~66~--+I R~P_-~1~4L~'1~4~0+1~6~'4~3--s---1~P~D~C~P~s~·N~,~-i2:~e~c~-t'~,a=nge _ clurmg HO for RLC-UM mo,:le benrers : ! 2.3.0 : 12.4.0 
RP--66 : R.P-! 42124 165! Support of TTI bun,:lling 1Nitt1out resource allocation restrict!un fo1 ! 12.3.0 ii 2.4.0 

i LTE coverage enhancements for Rei-12 ! i 
RP-66 iRP-142·123 1652 Corrections to eiMTA cauabiiiiies 112.3.0 112.4.0 
RP-66 IRP-!42140 1653 ACB, ACS-skip, CSFB and ss.a,c sianallinr uer PLMN :12.J0 :1240 

Minurcorrect:ons regarding WLA.N interworking : ! 2.3.0 : 12.4.0 
RP-66 I FtP-142115 1659 Currection of remaininu TSO tor Re!-! Ci FG:s 112.3.0 112.4.0 

I RP-142117 1663 ~Jew UE caleuor;es for DL 6G0Mbos : ! 2.3.0 : 12.4.0 
:R.P-!42135 1687 lntro,:luct:on of Dua: Connec.1:v:ty : 12.3.0 : i 2.4.0 

RP-66 IRP-142140 16t~7 Ii Prot1ib!t t!rner for SR : ! 2.3.0 : 12.4.0 
!RP-142133 1666 1· Support of 256QA.M in TS 36.3~:;1 (per band 256QAM capability ! 12.3.0 ii 2.4.0 

reooft\ ! i 
iRP-142128 1690 !1 lntmdut..iiun ut increc1sed numbeo of frequencies lo rnunitor : ! 2.3.0 : 12.4.0 

RP-66 IFtP-142140 1696 12 
i i 

lntroduct:on of extended HSHQ value range and ne1.,v RSF~Q ! 12.3.0 i 12.4.0 
defini1ion ! i 

RP--66 : RP-142"115 1650 : 1 ln1mduction of sicinailinr for se,vinr ceii interrup1ions : 12.3.0 : '12.4.0 
RP-66 : RP-142123 '16~,5 Correction for o0-Persist.ent.-Subfran1eSet2 Handiinci : 12.J 0 : 12.4.0 
RP-66 i RP-142·134 1631 i- lntmdut..iion of rnissing Rel-12 UE capabilities : ! 2.3.0 : 12.4.0 
RP-66 IRP-!42140 1647 11 Extended RLC LI field correction !12.J 0 !12.4.0 
RP-66 i RP-142·140 1656 i- Outstandina ~Jeed OP for non-critical extension removal : ! 2.3.0 : 12.4.0 
RP-66 :H.P-! 42140 1669 : 2 c:a.1ticat:011 on statusReportRequioed t1andl:ng ! 12.3.0 i 12.4.0 
m)-66 I RP-142131 1698 I 2 MCH BLER flnd F~SF~Cl uudate for MBSFN MDT : ! 2.3.0 : 12.4.0 

RP--66 :R.P-!42113 1686 :1 UEcaoabi:itvfurmod:fie,:lMPR.betKwior 112.3.01'12.4.0 

JGPP 
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RP-66 IRP-1421~:;g '1670 12 RRCPammeter-:;torNAiCS : ! 2.3.0 : 12.4.0 
>----+R~P-··~66~· -+: R+~P_' •+1+41~''+7~9+1~7~0~0-;_-,~U~E~c+a~oa~b~il=itv_ s!9na:i11c1 for VVU;.Nr:lGPP n:1d:o :nte0,,vorKinc1 I 12.3.0 I 12.4.0 

1'12.4.0 :12.4.1 RP-66 

i RP-150371 
RP-67 I HP-! 50371 

: RP-150370 
RP-67 I RP-150363 
RP-67 i RP-150370 
RP-67 I RP-! 50377 

i 
RP-67 

'06/201 S RP-68 I RP-150921 
RP--68 :RP-150921 
RP-68 

RP-68 
RP-63 
RP-68 
RP--68 
RP-68 

IRP-750921 
iRP-150920 
i 
I RP-150921 

I RP-150921 

1737 

1747 
1765 

1751 
"1795 
1798 
1763 i2 

1770 '2 
'1800 
1801 
·1302 
1804 

1305 
1809 
1315 
1816 
"13"17 

MCC eaitoria: up,:late 
Ciarifica1ion on t.he se11ing of n1easScaieFact.or wi1hout 
reducedfvleasPerformance 

i 124.1 ! ·12.5.0 

C!arification on Measurement Configu.alion t1andl;ng : ! 2.4. 1 : 12.5.0 

Ciarifica1ion on cs: mea5urement subframe set : 12.4.1 : ·12.5.0 
The absence of support.eclMlf\11O-Capabilit.yUL-r1 0 : 12.4 1 : 12.5.0 
Presence at codebookSubsetResiriction : ! 2.4. 1 : 12.5.0 
Miscellaneous changes resulting frarn review for REl.-12 ASN.1 i 12.4 1 j

1

12.5.0 
freeze ! 
lntro,:luct:on of Prose : 12.4. ! : i 2.5.0 
Correction f:elcl description of networkControiledS· ncTx 
Ciarifica1ion on SCG ,-econfiruration 
Correction for aperiodic CSI trioqe,-
Co'"'"ect.ion 011 handiing of w:an-OffioadConfigDedicated upon 
leavma RRC CONNECTED 
Reconfiguration at SPS 
CR 011 Aoeriocl!c C.SI Reoort!na fc11· 1.4MHz eel! 
C!ar!f:cat!on on POCP recont!au,·mion 

Minor correciions fo," PSCeil c.onfiQtm.•tion in DC 

: ! 2.5.0 : 12.6.0 
17 2.5.0 I ·12.8.0 
:12.50 :12.5.0 
! 12.5.0 i ·12.8.0 
: : 
: ! 2.5.0 : 12.6.0 
:12.5.0 :12.6.0 
: ! 2.5.0 : 12.6.0 
17 2.5.0 I ·12.8.0 
112.50 :12.5.0 

RP--68 1818 : RP-150921 CR 011 ROHC for soiit bearer 17 2.5.0 I ·12.8.0 
RP-68 1819 j RP-150921 ~i~i~i~;~~1n FDDi I DD differentiation of FGls/capabilities in i12.50 !1260 

RP-63 1803 ,1 Coffection to SCG and sp!:t IJearer confiaurnt:on :12.5.0 :12.6.0 
RP-68 : RP-150921 C!ar!f:cations on use of precontiaComrn tor cl!rec.1 c.omrnunicat:011 1310 :1 I! 2.5.0 : 12.5.0 
RP-63 1811 :1 Miscelim1eous c.om.:Giions o'a.o. Sidelink) :12.5.0 :12.6.0 
RP-68 i RP-150921 Conditions for establishing RRC Connection for sideiink rn·13 

!I i'250 !1250 
i trnnsrn;ss!on 

1814 :1 Correction 011 tie Id desc:riotiori on SL-TF-H.esourc:eCor1tia :12.5.0 :12.6.0 
: RP-150917 1\11andatorv oresent of suDDortedMIMO-Cauabii;tvOL-fl C I! 2.5.0 : 12.5.0 1806 :1 

1853 C1m:ticnt:or1 on Ceil br11Ting tor clovmlink only ban,:ls I 12. 5.0 : i 2.6.0 
'1852 
1827 :1 
·1320 14 
1838 
"1323 Clarification on PUCCH and SRS I 12.5 0 : 12.5.0 
1849 lnimdtK-iion of new DL UE categories ·15&.16 I 12.5.0 : 12.8.0 
1824 Clean-uo corTections to IS 36.331 ! 12.5 O i 12.6.0 

i RP-150918 Correction to iDC sionaliinp I 12.5.0 : 12.8.0 1846 :1 
1822 :1 Ct1ange of LCiD upon DC-specific: DRB recorifigwalion ! 12.5.0 i 12.6.0 

: RP-150921 Correction to FJHF~ formal I! 2.5.0 : 12.5.0 1832 :1 
1842 :1 Coffection 011 c.ond:tions for -s:,:lelink operation I 12. 5.0 : i 2.6.0 
'IK:;4 

!2 I 12.5.o 112.5.o 

•08/2015 RP-68 I RP-151443 1866 Correction on UE band cornbinition caoabilit,· :12.6 0 :1270 
RP-69 i RP-151438 1869 i- Correction on Restriction lo CA capabilit- 1 sionaliinp 112.6.0 112.7.0 
RP-69 : HP-! 51443 1884 The suppo1t of UL64QAM :12.60 :12.7.0 

1889 i- Sn1all conec.1:ons coricem;ng Rfld:oH.esourc:eCoritig I! 2.6.0 : 12. 7.0 
RP-69 :H.P-!51441 1900 Side!ink discoverv related corrections :12.6.0 :12.7.0 

: RP-15'1440 C!ar!f:cation of Beacon RSS! Enco,:ling 1905 :2 I! 2.5.0 : 12. ?.O 
1 t~11 :1 112.6.0 1'12.7.0 
1380 
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Background for new SI proposal: 
Enhancernents to initial access and scheduling for low-latency L TE 

• The range of use cases for L TE has expanded beyond just broadband data 

• The ongoing work item on processing time reduction and shorter TTI is 
starting to bring latency reduction 

• This is valuable for both data transmission and new low-latency applications 

• This addresses primarily latency of the data transmissions themselves 

• In order to complete the reduction of latency in the whole system, it is 
also necessary to consider other aspects to ensure that there are no 
latency bottlenecks 

• For example, consider whether techniques submitted for NR may be adapted to bring 
advantages in E-UTRAN also. 

2 © Nokia 2016 Public NOKIA 
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Scope of new SI proposal: 
Enhancernents to initial access and scheduling for low-latency L TE 

• Objective to identify useful techniques for reduction of latency and/or 
overhead, including the following areas: 

• Initial access procedures, including study of possible enhancements to the random access 
procedure; 

• Uplink scheduling procedures 

• Focus especially on applications involving low-latency small packet communications 

3 © Nokia 2016 Public NOKIA 
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/j- Q, 5 -Y '.9''L- 7 7 t 7- 7° iJ 7 -Y 7°Jk BJ: -0\ :J.. ,y t-:J x 0);1s{go) t;::c\b0);1sfi§1" 
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5 ~-50)x1J;tO)J!IJ0)13iU~/J"T~c:m{So 
(~ 1 6] ;$:~fil!iID,Jt:: B t't {S 2 7' T'Y /:1 /'T /'Y 3 /'~-7' 5 /' /fb. 7 :7 t 7' =f: 

/rm[ 0) -1y"IJ ~ m ~t ~ c: m {So 
( ~ 1 7 ] 4,:~1it[Jl~JiJ t:: B t't {S 5 /' 5''b. 7 :7 t 7- v 7' ;f-' /' 7' BJ: O'/ ;it;:: t:l :1 /' /' 
V3/'lJVlJ~-V3/'~~~~5/'7';:f--~7'□ o/:70)-00~mT~c:m{So 
r~ 1 s J *~1itriIDJ'IJ t:: as i't Q 5 ✓ 5''1,,. 7 :7 t 7'-=f./rrn[O) t;::&bO) 5 ✓ 5''1,,. 7 :7 t 7' 7' 1J 

7 /' /}vO) ::7'Jv-7'Cl)-13ilJ~ mT~---C:m Qo 
r~ 1 g J *~1itriIDJ'tJt:: as i't Q 5 ✓ 5''1,,. 7 :7 t 7'-=f:/rrn[O)t;::&bO) 5 ✓ 5''1-\ 7 :7 t 7' 7' 1J 

7 ✓ -:1'Jv0) ::7'Jv-:f'O)JIIJO)i,VIJ ~ 7J"T~c:m Q 0 

(~ 2 0] ;$:~fil!iID,Jt:: Bt't {S :1 /'T/'Y 3 /'~-7' 5 /' 5''b. 7 :7t 7'=f/lrn[O) 7 o­
O)-i,91j~ m-t~---c:m Qo 

(9'813A ~ ~1itriT Q t;::&bO)JTiJ"iJJ 
(0010] 

J;_j 7', *~Fl)j0)~1it[IDJ'1Jt:: JV ,-cfil?.Fl]T Q o 
( 0 0 1 1 ] 
~ 1 t:l, *~!itliID,,,_~O)ffl*j~faV7'7b.O)fW!;~~---C:m{So ~ 1 t::as1t,-c, ffi€*j~fsV7' 

::;- 1,,. t:t, ylAf*~ui 1 , as J: a, ~tt!:!.Jm~ui 3 ~ JtfimT Q O ~tt!:!Jm~ui 3 t:t, 1/ - 7'~tt!:!.Jm 
~~3 A, 5 Jf,y ~~j:f.1:!jpj~~3 B, BJ:O', MME (Mobility Management Entity) 
/ G W (Gateway) ~ ~<L" 0 U u /;lylr\l;,l~~fi'i 1 C ~j:tgm_i~u'i 3 O)Fo10)ffl*JR 7 :7 t 7' 1) /' :7 
---C:m{So lJu~, ~*~uil~G~~Jm~ui3~0)~/)l)/':7, BJ:O', ~~Jm~~3~ 
GYim*~~ 1 ~0)7' I) l) /' :7 ~ ?i'<L" 0 X 2 t:l, 1/-7'c§½~Jm~~ 3 Ac 5-Jf ,y ~ c§½~Jm 
~fi'i3 BO)Fs90)J°\'Y:7;:l,-Jvl) /':7---C:2P>{So S 1 /;l, 1/-7'~lfu.Jm~ii'i3A/5- 1f,y ~ 
~tf.l:!mH!i~ 3 B c MME/ G WO)Fs9O)J°\ ':I :7 4'-Jv 1) /' :7---C:m {So 

( 0 0 1 2] 
)lffij*~ui 1 /;l, 1/-7'~tfu]m~fli3 A-Jr,G:9-7',y ~~j:fuJm~ui3 Bt::r,/ ){71-J°\L, 

-C:t J:v'o Yim*~ui 1 t:l, 'J 7-tJv:i.f•G?<' 7',y ~tJvt:::::J\/' ){:;t-J°\L,-C:t J:v'o 1/ 
- 7' t Jv/:l, 1/-7'~tf.l:!Jm~\E 3 At:: J:-::> -Cff;E£ ~ ;h -C :t J: It ' 0 5-Jf ,y ~ t Jv/:l, 5 -
1/'o/ ~~tfu]m~fli 3 B t:: J:-::,-Cff.££~ ;h-C:t J: v'o 1/-7'~tfu]m~fli 3 A, BJ: 0', 5-
7',y ~ c§½ff.l:!Jm~~ 3 B t:l, ~ l.5~~---C:ib-=> -C :t J: It 'o T ~;biS, Yim5K~ui 1 /:l, 1/-7'~ 
~m_i~fli3A~ff~T{S1/-7't~~G, ~~1/-7'~~m_i~fi'i3A~ff~T{S??-lfo/ 
~ t Jvt::::: J\ /' ){ :;t-J°\ L, -C :t J: v 'o 1/ - 7' t Jvt:l, 1/-7-7'51 '":? l) -t Jv c :t fff\T {So 
5-Jf,y ~tJv~, ?Z-J/',y ~ 7'51 '":? 1)-tJvc :tfff\T{So 

(0013] 
PXF, :f-'"\7 lJ 77:7'' 1) J/'-y3 /'t::-:::>v"-C~l3]T{So 
(0014] 

*~1itriID,Jc:t:l, Yim*~u'i 1 /:l, I, :it;::t:l, ~~O)-i;r-l:::'/'::7'tJviJ{d>tl1:'.~;h{So y/Af 
*~~ 1 :iJ{tl~0)-1:r- 1:::- ✓ ::7't Jv~ * G -c~fsT Q &Wr~ t Jv7 ::7' lJ 1/--v 3 ✓, :it;:: t:t 
:f- '17 1) 7 7 ::7' 1) 1f-V 3 / C f}f\~9 Q O :f- '17 1) 7 7 ~/ 1) 1f-y 3 / t:: Bit 'L' l'l~JE ~ ;ht;::fJ[ 
~0)-it-~/'~t~~-~~;hk-l:r-~/'~t~c:t~T{So 

( 0 0 1 5] 
*~1itriID,JO)ffltJR~fsV 7' Tb. t:l, TDD (Time Division Dup 1 ex) BJ: 0'/ ;it;:: /;l F 

DD (Prequency Division Duplex) :iJ{Mfffi~;h{So tJv7:7' 1) Jy'-y3 /'O):f;~'Et't:::::t;l, 
fJ[~O)-lj-- 1:::' /' ::7't JvO)~-C t::;t-j L, -CT DD ;iJ{j@ffj ~ ;h -C :t J: It ' 0 ;if;::, t Jv7 :7'' 1) Jy'­
V 3 /'O):L~'Et't:: t:l, TDD ;iJ{j@J:g ~ ;h{S-l:r-1:::' /' ::7't Jv c FD D ;iJ{j@J:g ~ ;h{S-l:r-1:::' /' ::7' 
t JviJ{mi1'-0 ~ ;h -C :t J: It 'o ;$:~1it[J~JiJt:: Bit ,-c, TDD ;iJ{;@ffi ~ ;h{S-1:r I::'/' ::7't Jv~ T 
DD -1:r- I::'/' :7''t Jv c :t f1J\T {So 

( 0 0 1 6] 
~>t'.,;£~;ht;::tj[~(l)-lj--l:::'/'::7't}v/:l, l -:::>Cl):1'51 '"c:? 1)-t}vC l -:::>;it;::t:ltl~O)-jzjJ 

/ ??'' 1) -t }v C ~ tl'L"o /71 '":? 1) -t Jvt:l, WM :1:f:71/ 3 /',fit:{[ (initial connect i 
on es tab 1 i shmen t) 7'□ V-V -\7 ;iJ{fi ~ ;h;ht;:: -1:r- 1:::' /' :7''t Jk R R C :1 ;z._ :7 V 3 /' {ijfit 
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'{I (Radio Resource Control connection re-establishment) 7°D'V-:-P-'7~005li'rGf::.--l)­
-l:::' / :7't )k ;}: t::. Ii, J\ / r ;t-J'\ 7°0 y- 1/'"" t:: B It '-L 7° 71' y 1) -t )v C: t~~ ~ ;h 
t::.tJv'c'2D00 RRC (Radio Resource Control) =1:z.,'.7y3 ::,,;;t;r11it'fL~;ht::.~J~C ;}:f::. 
Ii, t~t::, tn::,,;t><"'U JviJ{a)tn.=:~tt-c:tJ:1t'-o 

( 0 0 1 7] 
7°51'~1)-t~~, ~-A7°51'71)-t~, BJ:~ 5-3/~~7°74'71)-t~ 

~ '2f /v l:' '6 J: It '-o 
( 0 0 1 8] 
~ I) 1) / :7 t:: B It '-L' --1)- - l:::' / :7't )v t::x1 Et--t Q :cf--\' 1) 7 ~ ~ I) 1) / :7 =1 / M - :t / ~ 

:t- '°" 1J 7 c: ;Wr9- 0 0 J:: u 1J ::,,; :7 t:: B 1t "-c, --1)- - l::::'::,,; :7't Jv t:: x1 Jit.\-t 0 :t- '°" u 7 ~ J::: 1J u ::,,; 
:7 =1::,,; M-;r.::,,; ~ :t- -\' 1) 7 c: l1f\T 0 o ~ IJ 1) ::,,; :7 =1::,,; M-;t::,,; ~ :t- -'7 1) 7, BJ: O', J:: tJ 
1) ::,,; :7 =1 ::,,; M -i--::,,; ~ :t- -'7 1) 7 ~ ~~ L, -c, =1 ::,,; M- ;t ::,,; }, :t- -'7 1J 7 c: l1f\T 0 o 

( 0 0 1 9] 
Y#t>K~ ~ 1 Ii, ffi~ ~ ;h 0 :r,~]& 0) --1)- - l:::' :'./ :7'' t Jv ( =1 :'./ M - i-- :'./ ~ :t- -'7 1) 7 ) t:: B 1t "-C 

, ·~0)~~~-'7:t~/.~O)~~"V~~~O)~~~&~H5~c:~'1:~00 m~~~l 
Ii, ffi~~tt0:rf~O)--l)--l::::'::,,;:7't)v c=i::,,;;j{-_:t::,,; ~:t--'7 1J 7) t::B1t'-t, ~~O)fg:E!!! 
~-'7_:t~/~~0)~~1/~~~0)~~~ffl~fi5~C:~l:'~0o 

(0020] 
Ymb-k~~ t::xc;f L, -CD C (Dual Connectivity) ;;IJ{t~n.='. ~ ;h -C It" 0 J;~-i'i', MC G (Master 

Cell Group) li~-CO)--l)--l:::':'./:'.'1'tJvO)--l)-7''t,y ~'1:i:bl), _§.--:>, SCG (Secondary Ce 
11 Group) liM C GO)~tlB'c'liiJ: It '---1)-- l:::':'./ :7't Jv0)--l)-7''t 'Y ~ '1:210 0 o Y®7K~u"it::x1 L, 
-CD C iJ{i~n_::~ ;h -Cit '-iJ: It '-J.~-i'i', MC G li~-C 0)--1)-- l:::' :'./ :7't Jv~ ~<t•o MC G Ii, 7°5 
1 ~ 1) Jk BJ: u\ 0 ;}: t::. Ii O J: IJ ~ It '-t jJ :'./ 5'' 1) t Jv ~ '2r'<G'o S C G Ii, 7° 51' 
7 1) -t fJ::,,; 5'' 1) -t Jk BJ: tJ, O ;}: t::. Ii O J: iJ ~It '-t fJ::,,; Y 1) -t Jv~ '2r'<G'o 

(0021] 
MC G Ii, 1 --::::>O) 7°51' 7 1) TAG, BJ: O', 0;}: t::. Ii OJ: t) ~It '-t jJ :'./ ??'' 1) TA 

G ~ ,fr Iv '1: :t J: It , 0 S C G Ii, 1 --::::> 0) 7° 51' ~ 1) - T A G, B J: O', 0 ;}: t::. Ii O J: iJ ~ It , 
t jJ :'./ 5'' 1) -TA Ci~ '2r' Iv '1: :t J: It '-o 

(0022] 
TAG (Timing Advance Group) Ii, RRC (Radio Resource Control) t::J:-:::i-Ct~n_:: 

~ ti 0 --1)- - l::::' ::,,; :7' t Jv 0) :7' Jv- 7°'1::' 2b 0 0 rr=n G T A o t:: '21 ;}: tt 0 --1)- - l::::' ::,,; :7" t Jv t:: x1 G -c 
, ~G51' ~ ::,,;:7'7 r1'\:'./AJ)fr~iJ{j@ffi~;h00 51' ~ ::,,;:7'7 r1'\:'./Ali, --1)--l:::':'./:'.'J''t 
Jvt:: B/10 PUSCH/PUC CH/SR S /D MRS O)~f851' ~ :'./ :7'~if,';J~-9 0 f::.&) 

t:: m It'\ G ;h Q O M C G 0) 7° 7 1' y 1) - T A G Ii, 7° 7 1 ~ 1) )v_ B J: u\ 0 ;}: t::. Ii 0 
J: I) ~It '-t jJ :'./ ??'' 1) -t Jv~ ,fr /v'c':t J: It '-0 SC GO) 7°51" 7 1) -TAG Ii, 7°51' 7 1) 

-t jJ / ,Jl 1) -t Jk J3 J: O', 0;}: t::. /i OJ: IJ ~It '-t jJ / ??'' 1) -t Jv~ -g- /v'c':t J: It "o t 
jJ :'./ ??'' 1) -TAG Ii, 1 ;}: f::. Ii 1 J: IJ ~lt"t jJ :'./ Y 1) -t Jv~ '2r' /v-c:t J: lt'-0 t jJ :'./ ??'' 1) 

-TAGli, 7°74'7 l)-t)k BJ:O', 7°7,{-:::f l)-tjJ:'./?<1''1)-t)v~'2r';}:iJ:lt'-o 
(0023] 
~ 2 Ii, *~1ftlrffi1.,,~0)m€t~ 7 v-1,,J)ffl~tiJJt ~ ~cl-~'1::'i:b 0 o ~ 2 t:: Bit '--C, titll!d!li 

B~ rs1 ll!R! '1: 2D 0 o 

(0024] 
B~Fs9{1Jii:!l,¼ t:: B /7 0 fl /47 0) 7 ,{ - Jv r 0)--1)-,{ ,:::( Ii, B~Fs9-=i.::::. 'Y ~Ts= 1 / (15000 · 2048) f,'j>O) 

~t:: J:-:::> -C~l~ ~ t100 m€*"'' 7 v-1,,0);R~ Ii, Tf=307200 · T8 = !Oms ( ~ 1) f'J>) '1::'i:b 0 o 
-i-tt-F';hO)ffi€*f7v Ali, B'ij'fs1fiJii!l,¼t::B1t'--C~;wtT0 1 00)--l)-7''7v A~'2r'<G'o -i-tt 
-F';h0)--1)-7''7 v-1,,0);R~ Ii, Tsubframe=30720 · T8 =lms'c'2D00 -i-;h-F';h0)--1)-7''7 v-
1,, i Ii, n~FR11iJ'iiJXt:: Bit '-L ~~T 0 2 --::::>O) 7-. o 'Y ~ ~ g-<t•o ~n~Fs91iJ'ii:Jl,¼t:: Bit '-L ~~T 0 
2--:::>0)AD'Y ~Ii, m€nll~7v-L,,pgJ)A0'Y ~:ffi:~nsiJ{2 i J)AD'Y ~, BJ:tf, m€t~7 
v-1,,P']O)AD'Y ~~~n8 iJ{2 i + 1 O)AD'Y ~'c'2D0 0 -i-;h-=f;rtO)AD'Y ~O):R~li, 
Ts]ot=153600. ns=O. 5ms'c'2D00 -i-;h-=t~';hO)m€*JR7 v-1,,li, n~rs9fiJ'ii!l,¼t::B1t'--C~~T0 
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1 O 0)-lJ- ~1' 7 v-A~ '2t'<L4 o t' .:h·:f;hO)~rJR 7 v-A /;l, B~%9f;Jitll¼ t:: a3v ,---c ~~T-0 2 0 
<J)7'0'Y 1" (n 8=0,l,···,l9) ~'2t''L4 o -lJ-7'7v-A~, TT I (Transmission Time Inte 
rva 1 ) C ti f}f\~9 -0 o 

(0025] 
J;j_ 1'", *'.%1ftfi%,JO) 7' 0 'Y }- O),f$Jp,\(; t:: --::)1,, "---Ct#Jl}l9- -0 0 em 3 /;l, *'.%1ft!i%,JO) J:: IJ 1) /' 

'.7 AO 'Y f' O)ffl~tiM ~ :11'\Tem-C cV;, Q O em 3 ,:: Bv 'L' 1 --::)0)72 Jvt:: B tt Q J:: I) 1) / '.7 A 
0 'Y 1" <l)t:JiiJJJG ~ 7RT o I~ 3 t:: B v "L, ffill!lfl /;lli#Fs9ll!lti-C a') 1) , t,f,fJl!lfl /;lPlflt&:M&Jl!lti-C a') Q o ~ 3 
t::Bv"c, 1 /;lS C-F DMA (Single Carrier-Frequency Division Multiple Access 
) y /' ;J-Uv;ffi:~ /-{ /' 'Y '.7 7- 1: cV;, I), k /;l-lj- 7::f- -\7 1) 7 :ffi:~ /-{ /' 7' 'Y '.7 7' 1: J0-0 0 

(0026] 
AO 'Y f' 0)--z-.:h-;f;ht:: Bv 'L~{§~ .:h-0!1o/Jf!H 1/ (fT }v ;it::. /;l!lo/);E_EHcf--\7 ;J'-Jv/;l, l) ',}- A 

~- l) 'Y r ,:: d::-::) L ~r~ ~ .:h-0 0 t. u 1) / '.7 ,:: Bv 'L' 1) ',}-A~- 1) 'Y r /;ltJlM&O)-lJ-7'::f- V 
1) 7 C ~~(J) s c- FD MA y / ;f,'Jvt:: d::-::) Lk~ ~ .:h-0 0 l) ',}-A~- 1) 'Y r 1AJO)I V :/­
/ r- 0) t' n.:f n ~ 1J ',} - A .:c v :/- / r- c fJf\T -0 0 1J ',} - A .:c v :/- / r- 1:l, -it 7" ::f- -v 1J 7 :m: 
½·/ -{ /' 'Y '.7 7- k, B d:: 'O\ SC FD MAY/' ;f,'Jv:ffi:i% / -{ /' 'Y '.7 7' 1 t:: d:: -::J ---C ~ 
~ .:h-0 o *'.%1ftfi%,Jt:: Bv "c, l) ',J- 7' /;lnflt&M&-B#Fs9 l) ',J- 7' ~ ~n*T-0 o 

(0027] 
I) ',J- 7' ~- l) 'Y r /;l, 7 /' TT ;f-' 1" &t::JE~~ .:h-0 o *~fft!iHi,.,.~1:/;l, 1 --::)<J) 7 /'T 

T ;j{- f' t::xJ~t Q BJlfl}j ~ fi -5 0 :rf~O) 7 /TT ;j{- f' 0) t' n.:f;ht::x1 L, L' *'.%1ft!i%:fWtJ{ 
~ffl ~ .:h ---C ti d:: v "o 

(0028] 
J:: I) 1) /' '.7 7' 0 'Y }- /;l, B#Fs111J'!J:ll¼ t:: Bv "c, 1JM&O) S C- F D MA V /' ;f,'Jv I (1 =0, 1, 

· · ·, NULsyrnb) ~ fi;-t,•0 NULsyrnb /;l, l --::)0) 1) l) /' '.7 7' 0 ,y }- t:: -@i;- ;i .:h-0 S C F D MA 
y /' ;j{JvO)~ ~ 7R9-0 ,J -? Jv C P (norma 1 Cyc 1 i c Pref ix) t::x1 L, ---C, NULsymbl;l 7 1: 
£10-00 Ilt~C P (extended Cyclic Prefix) t::,xjL,---C, NULsy:rnbl;l6c'd')-00 

(0029] 
J::i) 1) /''.77'0'Y }-/;l, p,ifl7,&:~f;j'[;l:JJ¼t::Bv"c, rf~O)-lJ-7'::f-V 1)7k (k=0,l,···,NULRB 

X NRBsc) ~ '2t''L4 o NU11rnl:l, NRBscO)fffM&t:: d:: -::J ---C ~J~ ~ .:h-0, -lJ--1::- /' ~-t JH::x1T -0 J:: 
I) l) /''.71ftJJJ¼l~~H~5E-C~d')Qo NRBsc/;l, -lJ-7'::f-V 1) ?<J)M&t::d::-::J---C-\ifEJi!~;h-0, Plflt&:M&fiJ'i 

J!!JH:: B tt -0 ( !lo/] L_EI!) 1) ',J - 7' 7' 0 'Y '.7 -lJ- -{ A, 1: a') -0 0 * '.% 1ft!i% :fW t:: B v " ---C , -lJ- 7' ::f- V 1) 7 
FR9~;b.f/;ll 5kHz-CJ0U, NRBscl:ll 2-lJ-7':t-vlJ?t:d')Qo T~b-s, *'.%:ut,rni~Jt:: 
Bv"cNRB 8 c/;l, 1 8 0 kHz t:d')-0 0 

(0030] 
1J ',} A 7·0 ,y '.7 t:l, ~mrMr-\7 ;z--.Jvo) 1J ',}- 7'.:c v :/- / r- A.O)? 'Y t::" / '.7--~ ~Tt::.l:bt:: 

™"" G .:h-0 0 1) ',J- 7' 7'o 'Y '.7 /;l, 1&1'&! 1) ',}- A 7''0 'Y '.7 C !fvJJ;E£. 1) ',J- 7' 7''0 'Y '.7 t){JE~ 
~ .:h -0 0 !lo/J Jfil r v ;;,, Jv 1 ;t, :i T 1R f&! 1) ',} - -7- 7· o ,y '.7 ,:: --;r 'Y 7" ~ .:h -0 0 1:- 0) :fit, 1R flPJ ',} 
- _7- 7'0 'Y '.7 /;l, ~o/JJJ. 1) ',}- -7- 70 'Y '.7 t:: 7 'Y 7~ ;h-0 0 1 --::)(J)~o/];££_ 1) ',}- -7- 7'0 'Y '.7 /;l 
, B#rs1fiJ'I,l:Jl¼t::Bv"cNULsymhO)JlE~9--0 S C-F DMAy/';j{Jvcnfl}&:~f;J'IJ~t::Bv"cNRB 
SCO)~~T Q -lJ- 7'::f- -\7 1) 7 C tJ, G IE~~ ;rl,Q O v;D ,;z ,:: ' 1 --::) O)!lo/j,EJ. 1) ',} - 7,. 7'o 'Y '.7 /;l ( 
NULsy:rnb X NRBscJ <J) l) ',}-7'I v :/- /' f' i'.J' Gt:JiiJ:iJG ~ ;h-0 o 1 --::)<J)!lo/13:f 1) ',}- -7- 7'0 'Y '.7 /;l 
, B#rs1f;J'Itll¼ t:: B v "---C 1 --::) 0) -7- 0 'Y 1" t:: x~· J;tT -0 o !lo/Jf!H 1) ',J - -7- 7 0 'Y '.7 /;lp,ifl 7&'.M&fiJ'I,l:Jl¼ t:: B 
v "---C, ffl] 1&'.M&O){lI; v "/a: -5 tJ, G /1[1':i t:: :ffi:i% ( 0, 1, · · ·, NULRB l) tJ{{-1 tt G .:h-0 0 

(0031] 
7t~1ft!i%,J t:: B tt -0 1'" I) 1) /' '.7 0) _7- 0 'Y }- /;l, t9:M&O) 0 F D MY/' ;f,'Jv ~ '2t''L4 0 :,t~tft!i 

JB,.,.~ ,:: B tt -0 r-: 1J u / '.7 0) Ao 'Y r- O)fffiJvG t;t, 1J ',} A~- u ,y r tJ{~M&O)-it 7'::f- v 1J 7 c 
rf~O)Q F DMy/';j{Jvt::d::-::JLfE~~;rl,Q 
Ji?:~~~" 'L [\:fj ~ 1: (10 Q t::.l:b, 1'" u 1) / '.7 0) AO 'Y f' O)fiJvGO)ITTlOJl /;l!i§'~T-0 O 

(0032] 
* '.%1ft!i% '& 0) !lo/] flH T V * }v B d:: cf !lo/] flH 1/ ~-T JH:: J V ) L aJl fl}l T Q o 
(0033] 
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eKI 1 t:: J':) v " ··c yJN * ~ ui 1 7)'> G ~rtl!Jqj ~ ui 3 A. 0) I. IJ l) :,; '.7 0) AArl31@ 1i§---C Ii., ,I;)~ 0) I. 
IJ lJ :,; '.7~f:f-r-'7 ;r-.JviJ"ffiv, G.:tiGo J:: IJ 1) :,; '.7/fPJJf:f-r-'7 :t--Jvli., J::1ll.~iJ, G tHtJ ~ .:tit:: 

•IW¥~ ~ *1§'~9 Q t::.?sb t::, ~fE!lfl! t:: J:-=> -C 19!ffl ~ ;h,Q o 

PUCCH (Physical Uplink Control Channel) 
PUS CH (Physical Uplink Shared Channel) 
P RAC II (Physical Random Access Channel) 
PUC CH Ii., J:: I) 1):,; '.7f!m1fEIJifWffl (Uplink Control Inforrnat ion: UCI) ~ :i2s.1F'l9 G 

t::.?sb t::fflv \ G ;h,Q O J:: I) 1) / '.7 f!W1fEIJ•lw¥~1i., ~ I) 1) / '.7 0)7-y ,1',}v~~·lw¥~ (Channel st 
ate Information: CSI), :rD:1't]:i2s.1i§O)f::?JbO)PlJSCH (Uplink-Shared Channel: UL-SC 
H) 1) 'J-.7-~~>J(-9Gf::?bt::ffiv'-G.:tiG.7-7V.:i.-l) :,;'.7''1) '.7.:r...7- 1" (Scheduling Requ 
est: SR), ~I) l) :,;'.7:::;c:.'-5 (Transport block, Medium Access Control Protocol Dat 
a Unit: MAC PDU, Downlink-Shared Channel: DL-SCII, Physical Downlink Shared Chann 
cl: PDSCH) t::x11-GHARQ-ACK (Hybrid Automatic Repeat request ACKnowlcdgc 
ment) ~~,t4

0 HARQ-ACK/i., ACK (acknowledgement) :it::li.NACK (negat 
ive-acknowledgement) ~m9o ITARQ-ACK~, HARQ74' r;'\'Y7, HAR 
Qfflffl, HARQ~1fEl}fflffl, BJ:a, ACK/NACKc~~9Go 

(0034) 
PUS CH Ii., J:: I) 1) :,; 7 :::;::.· 5 (Uplink-Shared Channe 1: UL-SCH) ~ :i2s.1A9 G t::.?sb 

t::fflv, G.:tiG 0 PUSCH Ii., J:: I) 1) :,; 7 :::;c:.·-5 c J:U:: HAR Q-A CK BJ: a/ ;it::. Ii. 
-r -'7 ;z-. Jv~~,lHJtil~ ~ :i2s.1i§9 Gt::. ?sb t::ffl v, G ;ti -C ~ J: v 'o ;it::., PU S C I I Ii. -r -\' ;r, Jv~,& 
•[11':#~0)<ij,, ;it::. Ii., HAR Q-A C KB J: a-=r -y ;z-. JH::RJ,..~•lw:#~O)<ij, ~ :i2s.{.§9- Q t::.?sb ,::m V \ 

G ;ti -C ~ J: v 'o PUS CH Ii., 5:,; !J''L:- 7 7 t .7- ;,< ,y t-V 3 ~ *1i§9 G t::.?sb t::fflv" G ;ti 
Go 

(0035) 
P R A C H Ii., 5 :,; !;'' IA 7 7 t .7- 7° 1) 7 :,; 7''Jv ( 5 :,; !;'' IA 7 7 t .7- ;,< 'Y t -V 1 ) ~ :i2s_ 

1F'i9Gf::?bl::)=l=Jv'-G;h,Go PRACHli., :r)J:j:tJ]:1:z-.7,V3:,;Ti'fl[v: (initial connection e 
stab l i shment) 7°o V- 1/ -'7, J\:,; r 7}---J'\ 7°o V-V-y, ::I ;r, 7 V 3 :,;1I:f.ut-1L ( connec 
tion re-establishment) 7°OV-V-\', J::IJ 1) :,;7:i2s_1i§l::xc;f9Qlq!M (!;-{ ~ :,;'.7''ifrlJ~ 
) , BJ:aPUSCH (UL SCH) 1)'J-.7-CT)~.5J<~1:1'9t::.?sbt::)=l=Jv'-G;h,Go 

(0036) 
7 / !;''L:- 7 '.7--lz .A 7° 1) 7 / 7'')vli., ~fMJv- },- V-Jr / A1 / 'Y 7 .Au t::xc;f"J;t9 Q z 

a d o f f - C h u *>7U ~ -it 1 7 1) 'Y 7 V 7 },- 1- G ~ c t:: J: -=> -C g:. ;l G ;ti -C ~ J: v "o Z a 
d O f f -c h u *;JU Ii., ~f_!}v- },- V-Jr / .7-4' / T''Y 7 Au ,::~·:5v 'L ~JJ¾ ~ ;h,Q 0 

l JO) t }v ,:: B V \ L' ii WJ:_ 0) 7 / !;'' A 7 '.7 t A / l) 7 / / }v 7)'.\ IE~~ ;ti L ~ J: V \ 0 7 / !;'' 
IA 7 7 t .7- 7° lJ 7:,; 7''Jvli., 5:,; !;''L:- 7 7--lz .7- 7" lJ 7:,; 7''Jv0)1 :,_;:::;c:.',y 7 .7-t:: J:-=> L~~AE 
~;h,-C~ J:i.,,o 5 :,;5''L:-7'.7t7-. 7° 1) 7:,;~fJvO)~JJ:G1 :,;:::;::.·,y '.77-.l::xc;f"J;t9G~JJ:G 5 
:,; ":fJA 7 7--lz .7- 7"1) 7:,; 7'Jvli., ~f!J.!}v- 1" V-Jr:,; A1 :,;:::;::.·,y 7 .7- u c -Jt17 1) 'Y '.7 V 
7 },- 0) ~ lJ: Q iV-Jl.<ij,Ei' ;bit,:: xtJ;t~t Q O ~L_!Jv- },- v-1r / A 1 / :::;::.· 'Y 7 A u ' BJ: V\ -it 
4' 7 1) ,y 7 V7 },- Ii., V.7-. L:-1:,; 7 7J- ;,<-V 3 :,;t::~:i.:tiG'['l~H~~t::9>JJ: < c ~~-:5v'--C 
:J-.x G.:ti-c~ J:i.,,o 

(0037) 
~fMJv-1---V 7:,;7-.1:,,; 'Y7.7-ut::xc;f"J;t9GZadof f Chu*YUxu (n) 

Ii., J;)~O)W}:_;i:~ ( 1) t:: d::-=>-C x G.:tiGo e li.:t--1 l:::7~---Cai:)Go N z c Ii., Z ado 
f f-Chu*>1Uxu (n) O)~~---CJf)Go nli., O;iJ'>GNzc-1 ;i---C,{:,;7 1);,<:,;},­

-¾ --1,-, z §;5(:'¥1-r---c ck z 
~ 4 V r,:v ,-:i::E..'-!XA l¥J rw o 

(0038) 
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, 
(0039] 

5::,,, 1f1.\ y !7 t 7-. 7' 1J y::,,, :fJv c 5::,,, 1f1-\ y !7 t 7-. 7' 1J y::,,, :f JvoY~JU) x u, v c n 

) /;:J:J:_x1,· O)M&~ c 2) r: J::-:> -c ~:z G n-i6 0 c v /;:J:, -l:r-1 !7 1J ,y !7 v 7 r- O)f@:1: d'> -i6 0 x 
mo d Y /;:l:, X ~ Y 1:EIJ-:; t~ c: ~CT)~ i) ~ /:HtJ9 -i$ ~M&l:if) Go 
(0040] 

(M& 2] 

(0041] 
~ 1 r: JS", -c, J:: 1J 1J ::,,, !7 O)ffl€*$Gmfa1: t;:J:, J:J ~ 0) J:: 1J 1J ::,,, !7 !fo/Jf~ v tf-r ;1,,1,rrm", G n 

-i6 0 J:: 1J 1J ::,,, !7 !fo/JJ:M v '.7''-r Jv t;:J:, -1:: fftJ@iY• G 1H tJ ~ nt~ '~¥El ~ ~f-g-9 -i6 t~ 6b t::f-9-!ffl ~ nJJ: 
",-JJf., ~mJJ.fl! t:: J:: -:;-c f~ffl ~ n-i6 o 

• J::i) l) /'7~9-ufs-% (Uplink Reference Signal: UL RS) 
*~:tilliJE~,Jt:: aSv ,-c, 1:xFo) 2-::>O)51' 7'o) J: 1J 1J ::,,, !7 ~~,~1*~-JJiffii.,, G n-i6 0 

· DMR S (Demodulation Reference Signal) 
· SRS (Sounding Reference Signal) 

DMRS/;:J:, PUSCH.it~/;:l:PUCCIIO)~1Bt::~~9-i$ 0 DMRS/;:l:, PUSCll 
.it~/;:): PUC CH C: B~Fs1~ m ~ ;t1'-i$ o ~:it!!Jm~~ 3 /;:l:, PU S CH.it~/;:): PUC CH 0)1:ii 
}~Ji!§.fl# iE ~ fi lJ: -5 t~ 6b t:: D M R S ~ {~ffl 9 -i$ 0 J;J ~, P U S C H C: D M R S ~ ~ t:: ~ 18 9 
-i6 -:. c: ~, ~ t:: PU S C H ~ ~189 -i6 c: fff\9 -i6 o J;J F, P UC C H c: D MR S ~ ~ t:: i-'&1Ft 
~t -i6 -:. C: ~, ~t:: PUC CH~ ~1g~9 -i6 C: ,ffs,-9 -i6 o 

(0042] 
S R S (;:l:, PU S CH.it~/;:): PUC CH CT)~{i§ t:: ~~ L, JJ: v 'o ~:lt!!Jm~~ 3 /;:l:, =f- ~ i, 

Jv;l:kffeJO)iJ!tlJEO) t~db t:: S R S ~ )tJ v 'L ti J:: v ' 0 S R S /;:l:, J:: I) 1) /' 7-l:r :f 7 v-1.\ t:: JS (J 
-i6JH~O)SC FDMA,V::,,,;j{Jk .it~/;:):, UpPTSt::aS/7-i6SC FDMA,V::,,,;j-Uv 
t:: JS v '-C ~1B ~ ;t1'-i$ o 

(0043] 
~ 1 t:: aSv ,-c, £:f:i.!?.Jm~~ 3 iJ, G1NiL~~~ 1 A.0) f iJ l) ::,,, !7 O)~*llm1Bl:l;:l:, J:Xf O) F 

u u ::,,, !7 !fo/JJM + ~ i'-- Jv-JJ{ffl", G n-i6 0 ~ 1J 1J ::,,, !7 !V!IJ:EM + ~ i-- Jv t;:J:, J::fft~ -JJ'-' G 1:±1 JJ ~ nt~ 
1IW¥El ~ ~1B9 -i6 t~ 6b t::, !fo/J.EMJ@ t:: J:: -:> -c 1-9-!ffl ~ n -i6 o 

PB CH (Physical Broadcast Channel) 
PC F IC H (Physical Control Format Indicator Channel) 
PH I CH (Physical Hybrid automatic repeat request Indicator Channel) 
PDCCH (Physical Downlink Control Channel) 

· E P D C C H (Enhanced Phys i ca 1 Down 1 ink Cont ro 1 Channe I) 
P D S C H (Phys i ca 1 Down 1 ink Shared Channe 1) 

· PM C H (Phys i ca 1 Mu 1 ti cast Channe 1) 
PB CH /;:l:, ylAf*~ti: 1 1:~;mt::ffii.,, Gn-i6 "'<' 7-- 5-1' /' 7 7t ?'- -V 3 /' :ftJ 'Y 7 (Ma 

ster Information Block: MIB, Broadcast Channel: BCH) ~¥El~[J9-i$f~&')t::ftj1.,,Gn-i6 
o M I B t;:J:, 4 0 msFs1~~1:~1B ~ n, M I B /;:): 1 0 m s JWJMl:*~ I) Jlg L, ~1B ~ ;t1'-i$ o J! 1* 
l'.I':}t::/;:J:, SFN mod 4 = 0~frMjt~9~*JR7 v-l-\t::t:>/7-i6-l:r~1'7 v-1.\ 0 t::a=:>v'-CM I BO) 
WJJ:JLit{a-JJf.fiJJ:bn, 1ili0)~-CCT)~**7 v-l-\t::;JS/j-,i6-!j-7''7 v-1.\ 0 t::;JSi.,,-cM I BO) 
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-Pfi2s1§' (repetition) ;i,rtf_:i:JJ:b.:h00 SF N (system frame number) /:J:.~tJR7 v-1,.0) 
¥{!}-C 20 0 o M I B /:J:. 1/ 7-- -r 1,. •f1J,};li -C 20 0 o {:9U ;z /;!, M I B /:J:., S F N 1i: ~-tf~¥1i 1i: ?rt.' 

(0044] 
PC F I CH /:J:., PD CC H O)J!{at::::)=§1', G ;h,?S{JJ[.f:Jl½ ( 0 FD M 1/ :'./ ;tUv) 1i: Hhr;-~t 0 

•l'Ffv.li 1i: :i!1§'T 0 t:::.dJ t::::Jtn, G .:h-5 o 
(0045] 

PH I CH /:J:., ~J'lg)m~~ 3 :iJI~{i§ L, t:::.J:: 1) l) :'./ 7 ::;-'- !x (Up 1 ink Shared Channe 1: U 
L-SClI) t::::x1T Q II AR Q-{ / T'-1 J:r-!x ~ :i!1§"T Q t:::.dJ ,::::m1t' G ;h{S O II AR Q-{ / 
1 J:r-!x (:J:., HAR Q-AC K 1i:~To 

(0046] 
P D C C II ;,IS J:: t.f E P D C C I H:J:., f 1J 1) :'./ 7 ffjrJ1fW•f'g¥1i (Down 1 ink Cont ro I Info rma ti 

on: DCI) 1i::i!1s1-0t:::.dJt::::ffl1t\G.:h00 TIJ 1) :'./7#JU1fW•ll'f¥1i1i:, DC I 77t--;,-,y }- C: 
:tfff\T0 0 Tl) 1) :'./7#fU1fW•l'Ff¥1i/:J:., Tl) 1) :'./7tf5:'./ }- (downlink grant) BJ::tJ'J::IJ 1) 

/' 7 ,:f 5 /' }- (up I ink grant) ~ ?t"if:..' 0 -Fi) 1) /' 7 ,:f 5 /' }- /:J:., -F 1) 1) /' 7 741-1' /' ;J.. /' 

}- (downlink assignment) ~t:::./:J:.TI) 1) :'./7fflU1)~-C (downlink allocation) c::t,f1]\9-
00 

(0047] 
1 -:::> 0) T IJ 1J :'./ 7 7'' 5 :'./ r- t :J:., 1 -:::> 0) 41- - l::::' :'./ '.'.~i' t Jv pg 0) 1 -:::> 0) P D s c H 0) 7-- Jr v: .::.L 

- u / ,;f ,::::m", G .:n0 0 T 1J 1J / 7 '.7'' =; / 1-- 1:J:., ~T 1J u / 7 '.7'' =; / i-, :iJIJ!1§' ~ .:nt:::. 41- :1' 
7 v - 1,. C: ~ l.; 41- :f 7 v - 1,. iAJ 0) P D S C H 0) 7-- J:r 1/ .::.L - l) :'./ '.7'' t:::: )=§It' G ;h -5 0 

(0048] 
1 -::>O) I) l) :'./ 7 7'' 5 :'./ }- /:J:., 1 -::>0)4:7-- l::::' :'./ '.7''t Jv!A]O) 1 -::>O) PU S C II 0) 7-- J:r 1/ .::.L 

- 1J / ,;f ,:::: m", G .:n 0 0 J:: 1J 1J / 7 '.7'' =; / 1-- 1:J:., ~J:: 1J u / 7 '.7'' =; / 1-- :iJIJ!fs ~ .:nt:::. 41- :1' 
7 v-1,. J:: I) 4 -::>J)J.J::1~0)7 7'7 v-1,.pgO) pus C H0)7--J:r 1/ .::.L - 1) / 7''t::::J=81t'> G.:h0 

(0049] 
T IJ 1) :'./ 7 '.7'' 5 :'./ r-, ~ t:::. /:J:., J:: IJ 1) :'./ 7 7'' 5 :'./ r- ,::::tt1JD ~ ;h{S C RC/'\ 1) T-1 l::::' 'Y r-

/:J:., C RNT I (Cell-Radio Network Temporary Identifier), Temporary 
C-RNT I, SP S (Semi Persistent Scheduling) C-RNT I, RA-RNT I 

(Random Access-Radio Network Temporary Identifier) t:::: J::--:::> -C 7-- 7 5 :'./ :t'Jv ~ ;h,?S 0 
c-RN T r BJ:: V's P s c- RN T r /:J:., t Jvl:KJ ,:::: Bit 'L)IifIT*~~ 1i: ~1~u1- 0 t:::.&')(J) 
~tl¼~!J--i"--C20 0 0 Tern p o r a r y C-R NT I (:J:., ::1 :'./-r :'./ 1/ 3 :'./X.-7-- 5 :'./ !x''L,. 7 
7 t A 7°□ 1/ 1/ i7 o)r~, ,::::m"' G ;h{S O RA RN T I (:J:., 5 / !x''j,. 7 7 t AV A ii{/ A 
0)7-, Jr 1/ .::.L - 1) / '.7''0)t:::.&') (::::)=§It' G ;h{S O RN T I ,:::: J::--:::> LA 7 5 / :fJv~ ;ht::. CR C /'\ 
1J -=r-1 1:::::· ,y 1-- ;iJift1J□ ~ .ttt:::.J:: 1J 1J / 7 7•' =; / 1-- 1i:, RN T r ,::::x1-t 0 J:: 1J 1J / 7 7•' =; / 1-­
, RN T I t::::x1Jit\T Q J-: iJ 1) :'.,//7 '.7'' 7 / }- C: :t ;fff\,t Q O RN T I ,:::: J::--:::> LA 7 5 / :t'Jv ~ 
;ht:::. C RC/'\ l) T-1 l::::' 'Y }- ;iJI1'1)J□ ~ .:ht:::.J:: i) l) :'./ 7 '.7'' 5 :'./ }- 1i: St.' PD CC H 1i:, RN T 
I t::::x1T0PDCCII, RNT I t::::x1EtT0PDCCII, RNT I~-CO)PDCCII, R 
NTI1i:?r~PDCCHc::t~T00 

(0050] 
C RN T I /:J:., 1 -::>0)41-7''7 v 1,. t:::: ;,IS tj- 0 PD S C II~ t:::. /:J:. PU S C II~ ffjrJ1fl:JJ,t 0 

t:::.&') ,::::m1t' G ;h{S O !iw*~~ 1 /:J:., c-RN T I ,:::: J::--:::> LA 7 5 / 7°Jv~ ;ht::. CR C }\ 1) 
T -1 l::::' ,y }- :iJI{,J1JIT ~ ;h ,5 J:: IJ l) :'./ 7 '.7'' 5 :'./ }- ~ ?rif:..' P D C C II O),j;~ t1J (:::: ~-:5\, -C, }- 5 :'./ 
7-- ii{ }- 7' D 'Y 7 1i: ?i' t.• P U S C II 1i: J2s iR L, -C :t J:: It 'o ttt }- 5 :'./ 7-- ii{ }- 7' D 'Y 7 0) {I} J2i 
{a /:J:., c-RN T I ,:::: J::--:::> -C 7-- 7 5 :'./ 7''Jv~ ;ht::. C RC}\ 1) T-1 l::::' 'Y }- :iJIM1JD ~ ;h{S J:: i) 

l) :'./ 7 '.7'' 5 :'./ }- ~ ~t.• PD CC II t:::: J::--:::> -cm /-R ~ ;h -C :t J:: It 'o 
(0051] 

S P S C-RN T I /:J:., PD S CH~ t:::. /:J:. PU S CH 0) l) ',J- 7--1i: )WJJfflS"J t::::fflU i) ~ -C 
Q t:::.dJ ,::::m1t' G;h,?S O Y/m*~]R 1 (:J:., s p s c-RN T I ,:::: J::--:::> LA 7 :'./ 7''Jv~ .:ht::. 
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C RC/'\ 1) -1 t::' 'Y }- ;iJ~1i1JO ~ tl,0 _l_: 1) 1) / Y ,:f 5 / }- ~ '2i'lt PD CC H O),j;~LH L,, ~___e. 
u u / Y ,:f 5 / r- iJ{ s P s rt'l't1t. ::i 7 / r c G -c #~Jn:2l) 0 c 'f.rJWr~ nt::::l:~it, ~~J:: u 1J 
/y,:f5/ r-~~~AE~nt:::J::IJ l) /yy--5/ r- (configured uplink grant) c L,-c;z r-
7900 Y/ru*~~ 1 o)MAc~t:t., ~tiAE~nt::: L:IJ 1J /,1;1,:f5/ r-iJ{ffll:fl:JH'lkJt=3£~90 
c~~9-o ~t~AE~nt:::J:: 1) 1) /y,:;/5/f'7J{JTI~9-0C~~~tl,0-Jt:1'7v-l.\/:t., m 
1 0) m,JJ C ~ 1 0) 7[ 7 t 'Y f' t= J:-:> -c 4 ~ G no O }tjffi*~~ 1 /:t., ~±tl!Fru~~ 3 7)'-> G' ~ 
m 1 O)fflJJl:JJ~~9•[1'f¥1i~'5t1B"900 atJi'rJ:fl:JJ1¥Jt:ErJ 1) ~-C Gno PUS C H-C\ii1a~ nt::: r-
5 / ;z ;j~ - }- 7''0 'Y ,1;l O):j+}~{a /:t., S P S C - RN T I t= J: -:> -C ;z Y 5 / 7''Jv ~ nt::: C 
R c 1" 1J T-1 1:::- ,y r- iJ{N1Jn ~ n0 J:: u u / y y·· 5 / r- t= J:-:> -cr~7J" ~ no O ~~J:E ~ nt::: 
J::1) l) //;1/;/7/ }-~, MAC (Medium Access Control) t:J:-:>-C~~JE'.~tl,t:::J::IJ 1) / 

y ,1;1'' 5 / f' ' ;i t::: /:t., ~ 1 0) ~~k ~ ti, t::: J:: I) 1) / y /f 7 / f' C ti ;j;}f\9 Q 0 
(0052) 

PD S CH /:t_, T 1) l) / ,1;1 :;:- 5 (Downlink Shared Channe 1: DL-SCH) ~ ~{a9~ 0 t::: 
6bt:}B1i, Gtl,00 PD SCH /:t., 5 / 5''A 7 Y t ;z ;;< ,y t-:J 2 ( 5 / 5''A 7 Y t ;z v ;z 
~/A) ~~fa90t:::6bt:m1i,Gn00 PD s cH1:t., }\/ r7t-1\:17/ r~J2sfa90 
t::: 6b t: ffl Ii " G tl, 0 o P D S C H /:t., fD M 7 Y t ;z 0) t::: t}) t: ffl Ii ' G tl, 0 ; " 5 ;;< - 5 ~ ,fr ct• V 
;z T A'['if~li ~ ~{a9 0 t:::6b t:}=§1i' G tl,00 

(0053) 
PMCH/:t., -'7Jv"r::f--'\'A r--r'-5 (Multicast Channel: MCH) ~~{a90f:::6bt:ffiv" 

G n0 o 

(0054) 
~ 1 t:JS1i,-c, T 1J 1J /,1;10)~*"1Gmfa1:1:t., PJ.TO)T 1J 1J /,1;11J&J1:£J!v~~l-3-1viJ{JB1i, Gn 

0 0 F 1J 1J / Y !fo/JJM v '.'f -3- Jv 1:t., J:: {v:~ iJ'-' G :H n ~ n t::: •N''H~li ~ J2s fa9 0 t::: 6b t= i9.!m ~ n ~ 
1i ,iJ{, }mJM~ t: J:-:> -c {'1!ffl ~ n0 o 
· ff:U,JJ{ary (Synchronization signal: SS) 
· r· 1) 1) //;1$~ij{al% (Downlink Reference Signal: DL RS) 

ff:UM{ary/;t_, ;Ijffi;,K~~ 1 iJ{TIJ 1) //;10)[,'ij7EzM&~Ji;l:J1XJSJ:tH~Fo1ftfiJ.uxO)ff:U:Kij~ cot:::ti)t: 
}B1i,Gtl,0 0 ff:U,JJ{~~-/:t., PSS (Primary Synchronization Signal) , BJ:tJ\ S S S 

(Second Synchronization Signal) ~1'i<L' 0 

(0055) 
~· u 1J / Y $~ij1a 1% 1:t., Y/ru*~~ 1 iJ{T 1J 1J / Y !fo/JJM -=r -v ;r- JvO){z;J~~fliLE ~tr~ -5 t::: 

6bt:m1i,Gn00 TIJ 1J /,1;1$~{ary/:t., Y/ru5k~fii 1 iJ{TIJ 1J /,1;10)-=r-v;:J',Jvijt:fe1 .. lH1'i¥1i~ 
~/:B90 t:::6bt:JB1i, Gnoo 

(0056) 
4'.%1n!i%J'IJt= B1i ,-c, PJ. T 0) 7 -:>O) 5 -1 7°0)T IJ 1J / Y $~fHa-8"iJ{ffi1i, Gno 0 

·CR S (Cell-specific Reference Signal) 
· PD S CH t: IM]ilf!9- 0 UR S (UE-spec if i c Reference S igna 1) 
· E PD CC Ht:1i1;ij;90 DMR S (Demodulation Reference Signal) 
· NZ P CS I-RS (Non-Zero Power Chanel State Information - Reference Sign 

a 1) 
· Z P CS I-RS (Zero Power Chanel State Information - Reference Signal) 
· MB S PN RS (Mnltimedia Broadcast and Mnlticast Service over Single Frequ 

ency Network Reference signal) 
·PR S (Positioning Reference Signal) 

FIJlJ/Y!fo/1~-=r-v;r-~BJ:aFIJlJ/Y!fo/J~V~T~~-~L,-C, TIJl)//;l~ryC 
~900 J::IJl)/Y!Jo/J~r-v,i'-~JSJ:ljJ::l)l)/Y!fo/J~V~j-~~-~L,-C, J::l)l)/Y 
@ryC~900 TIJlJ/Y!fo/J~r-v,i'-~BJ:a_i:IJl)/Y!fo/J~r-v,i'-~~-~L,-C, !fo/1~ 
T 'V ,i'-Jv C ;j;}f\9 Q O r· I) 1) / ,1;1 tmJM 1/ ~-T JvB J: a L: 1) l) / ,1;1 !fo/JJM 1/ ~-T Jv ~ •;¥tr,; L, L' 
rJJ.fffi. V ~-T Jv C f-ff\9 Q 0 

(0057) 
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B C IL MC IL U L - S C Ha=:) J: tf D L - S C I U;l, l" 5 ::,; 7- ;J{- 1" ct--\' ;t Jvl: d1:> 0 
o frl{;$:7:7t,7.,fuUffJ:IJ (Medium Access Control: MAC) ~1:fl=H,Gno-:f--\'}f.Jv~ ]'-5::,;y._ 
;j~- f' -:r -\7 :t }v C ;ffF~t 0 0 MAC f\!1: m I,,\ G no f' 5 / A ;j{- f' -r -\7 ,:Z, }vO)J~.{;[ ~' f' 5 
::,;,7.,;J{-1":J'tJ,;J:7 (transport block: TB) ~t;:/;lMAC PDU (Protocol Data Uni 
t) c :t ;f}J,-~t 0 0 MAC$ t:: Bv ,-c 1" 5::,; ,7., ;J{- 1" :fo '1/ :7 ffi;t:: HAR Q (Hybrid Automa 
tic Repeat reQuest) O)jliUJP:iJ~fiJJ:bnoo ]'-5::,;,7.,;J{-1":J'o,y:7/;l, MAC~;;IJ~!Jo/JJ£ 
NJt::tJt,t (deliver) ::P' 5JJ~{V:1:d1:loo ~o/JJIJ\!t::;JS1,,,-c, 1" 5::,; ,7.,;J{ 1" :ftJ '1/ :7 /;l 
=i - r:n:7 - 1-q = 7 ,y 7° ~ n, =i - r 17 - r ffi; ,= r-q % {r: mr_1 n{ fi JJ: v n 0 0 

(0058) 
~:ttl!Jm~fi![3 CYim5K~fi![ 1 /;l, J::.{v.J\! (higher layer) t::;JS1,,,-C{8%~~IJ]f;ZIJ (~st 

{a) ~900 {~UJtti, ~:tli!fi'u~fll'i3 CYJAf5K~JM 1 /;l, ffl*vj 1J 'J-,7.,#fUffJ:l] (RRC: Radio Resou 
rce Control) ~t::;JS1,,,-c, RRCY-:~f'j- 1) ::,;,:f (RRC message: Radio Resource Control 
message, RRC information: Radio Resource Control informationc:t;f~\~no) ~~ 

sz{aG-C:t J:1,,,0 ~t;:, ~:ttl!fcu~~3 CYJAf5K~fll'i 1 /;l, Yl{;$:7:7-lz,7.,ffiU1fJ:IJ (MAC: Medium 
Access Control) mt::;JS1,,,-c_ MAC CE (Control Element) ~~sz{aL,-Ct;J:1,,,0 
-:.-:.1:, RRCy::fj-1)::,;::7', ;JSJ:lj/~f;:/;l, MAC CE~, J::.{ft$0){a% (higher 
layer s igna I ing) c :t ~9 0 o 

(0059) 
pus CH BJ: a p D s CH /;l, RR Cy :7''j- 1) / ,:!', BJ: cf, MAC CE~ ~{a~(r 

Q f;:_&') ,::mv \ Gno O -:. -:. 1:, ~:ttl!Jm~ui 3 7)'> G p D s CH 1:~{a~ no RR Cy ,:1·1- 1) 
::,; ::~1' /;l, t Jv[}g t:: ;IS t10 tf ~O)JJiro5K~g 1 t::xt L, -C ~ilJ!O) Y ,:!'j- 1) ::,; :7''--C d1:l-=> -C :t J: I,, 'o 
~:tli!Jm~~ 3 7)'>1:) PD SC H--C*{a~ no RR C y'.7"7 1) ::,;,:J'/;l, d1:)Q)Ijffi7K~)M 1 t=xtL, 
-CW:,)=§O)y,:f'j- 1) ::,;:7-· (dedicated signaling~t;:/;lUE specific signalingc:t;f1f\90) 
1: (11) -:=> -c :t J: I,,\ 0 t }v AX. y 7 1 '1/ :7 I\ 7 ;J. - 5 /;l, t }v 1:kJ ,:: B t't 0 tf ~ 0) Yim*~ fl![ 1 ,:: 
xtG-c~:iff!O)y,:f'-:J-lJ ::,;,:1-, ~t;:t;t, d1:>0YlAf*~fll'i 1 t=xtG-cwmO)y,:f'-:J- 1J ::,;:7·-~m1,,, 
-C ,1)s{i§~ n-C :t J: v 'o U E ,7., X. Y 7 -1 '1/ :7 J\ 5 ;J. 5 /;l, d1:l 0 )£®5K~~ 1 t::xt L,-C:@=J=§ 0) 
y ::f 1- lJ ::,; y-~ m", -c *1s ~ n -c :t J: ", 0 

(0060) 
J;J. 7", ,;;f,:~fi'tfi:M:ft~ t:: B t't 0 ~fl![OJ;flJ1,~ t::-:> 1,, ,-c ~5?.SJJ,t 0 o 
(0061) 

~14 t;t, ,;;f,:~1Jt[Jfi:ft.~O)Ytfif*~ui 1 O);ff1fJvG~~,t,ffi1,!;~7''o ,y :7~11:d1:loo ~!1J~90 J: 5 t:: 
, M5K~fi![l~ ffl•*szffl$10, BJ:a, J::.fil$m~$14~~~1:ffl~~n0offl 
*JR*sz{affG 1 O /;i, 7 ::,;-=r-:J-ffG 1 1, RF (Radio Frequency) ffG 1 2, BJ: V\ ~- ;z._ 
I" ::,; r fm 1 3 ~ ~ /v --z:::-;t~ JvG ~ n {) o J::. {ft NJ mt':!! ffl5 1 4 t ;l, tmt{;$: 7 :7 t ,7., ffiU fflM m mt':!! ffl5 1 5 
, BJ:a, ffl.l)'J-;z._~m$m~$l6~~~1:ffl~~n00 --~szffl$10~~ffl 
ffG, sz{affG, ~t;:t;t, !Jo/JJ:!fl~mJfilffGc:tiIF,too 

(0062) 
J::.{ft$mJ£ffG 1 4 t:l, -=i--lf0)~11:~,= J: 1J ~~ ~ nt;:J::. 1J 1J ::,; :7 ::;:.-- :x c r- 5::,; AM 

-}-:ftJ,y:7) ~' AA*&~sz{affl51 Ot::[1\1:J900 __e.{ft~m,E£fff)l 4/;l, tmt{;$:7:7-lz,7.,ffiU 
ffJ:IJ (MAC: Medium Access Control) ~, J\J;,y J--::P'-5~,fr7°t1 }- =1Jv (Packet Data Co 
nvergence Protocol: PDCP) fl!, ffl*JR 1) ::,;:7ffiUffJ:IJ (Radio Link Control: RLC) ~, ffl*"j 
1) 'J ,7., ffirjffflJ (Radio Resource Cont ro 1 : RRC) Ai o)mJ£ ~ fr JJ: 5 o 

(0063) 
J::. {ft~ mr£ ffG 1 4 ;/){{Fm ;t 0 Yl{,$: 7 :7 t ,7., ffiU JP~ mr£ ffG 1 5 t ;l, Yl{;$: 7 :7 t ,7., ffiU JP~ 0) m 

Jt ~ h 5 0 tmt1* Y :7 t A mu ffJ:IJ m mtt ffl5 1 5 t;t, ffl*& 1J ') A 11w 1fJ:IJ m mtt ffl5 1 6 ,= J: -=> -c f£f 
,1:_1 ~ n-c", 0 :S-ffiJ'l~JE'IWf!R/ )\ 5 ;J. - :x ,::~-::5\ ,-c, A 1r :J ::i - iJ ::,; :7-- iJ :7 x;z._ r- O){i:.~ 
0) ffiU1}11 ~ fi 5 o 

(0064) 
-1::. {ft$ mr_1 ffG 1 4 :iJ{{Fm Jt 0 ffltj 1J 'J - A mu 1fJ:IJ fl! mJER ffG 1 6 i ;t, ffl*JR 1J 'J - A mu 1fJ:IJ fl! 0) m 

t£ ~ fi 5 0 AA*& 1J ') - ;z mu1fJ:IJ~m,E£ff15 1 6 t:l, § ~uio):S-fm~JE'l'il!R/ )\ ;J. :x o)f£f,E£ 
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1i:Too AA*vi 1) ')-7,.#fljf{t[J~1ll!,3:_f14[S l 6 /i., ~ttl!Jm~ui3 7J'>G~fi=n.,,t::_l:{ft~O){i§%t:~ 
-:::5\ "-C :S-fw.~1t,:i::: '[W $&/ J \ 5 :J. - 5 1i: t 'Y f' 1- o o 1- /;J: ;f-yt:; , m€t~ l) 'J - 7-. #lrJ 1fW Ri!i 11&3:~ tfB 1 
6 /i., ~lfu!m~i_li 3 ?J" G ~{a L, t:::S-~~~rE'lff¥&/ J'\ 5 :J. -,;; 1i: m~,t,~~-¥&t:~-:::5\ '--C :S-f'I~~ 
rE'l'i$&/ J'\ 5 :J. ,;; 1i: t 'Y f' Too 

(0065] 

AA*"im~{i314B I o Ii., ~iML @rnJaL f4%{l:, ffi:%{l:t;i: c:'O)/W3:£~0)1ll!,J:£ 1i: fi-5 o AA*im 
~{atfB 1 0 /i., £ttt!m.i~i_ii3 7J'>G~{;qL,tda%1i:, 5tliift ~ID,11, ~%L,, ~%L,t:: 1[W$&1i: 
J::{lLRi!i1ll!:L£14B 1 4 t: tltJJ-t o o M*"j~~{a#B 1 o Ii., -r'-,;; 1i: ~HML f4%{l:~t o-:. ct: J: 
--::> -c J2s. {i§ {i§ ~ 1i: ~ JJx: L, , ~ rtl!Jm ~ 1-ii 3 t: J2s.1i3 T o o 

(0066] 
R F#B 1 2 /i., 7/'T7"#B 1 l 1i:f)'L,t~{aL,t::{a-8-1i:, &3'<:ffi:Wff]t:J: 1)-"-7-.J\/' r 

{a ~-t:~~ L, ( 5''r) /' :J /' J\- f': down covert) , /f~~l;i:WJ1&'.~JJx::5}1i: ~i:t:T oo RF 
ffB 1 2 1:t., m~ 1i: Gt:: 7-r □ ;r'fa % 1i: "" - A 1"' / r ffB c: tB n 1- o 0 

(0067] 
-" 7-. }\ /' r PiB 1 3 /i., R F PiB 1 2 7)'> G A:iJ ~ ;ht;: 71- D ;t'{a% 1i:, 71- D ;t'{a% 1i: 

1' V:5JHa%t:~~Too -"-7-.J\/' rffB 1 3 /i., ~~L,t::-r'-1 V:5Jv{a+:IiJ"GC P (Cy 
cl i c Pref ix) t:;f;§ ~To #B:5} 1i: ~~* L,, C P 1i: ~~* L, t::{i§~ t:J1 L, -C r€b~ 7- 1) I~~ 

(Fast Fourier Transform: FFT) 1i:fiv'-, nrJ¥&'.~')l}'itJ!JGO){a%1i:11TiteToo 
(0068] 

-"- 7-. J\ /' r #[S l 3 /i., - 5 1i: ~ r,=6~ 7 - 1) I~~ (Inverse Fast Fourier Trans fo 
rm: IFFT) L,-c_ S C-FD MA 1/ /' M'Jv1i: ~PX L,, ~PX~ ;ht:: S C FD MA 1/ /' ,tUv 
t:C P1i:{'1"1JDL,, -"-7-.J\/' rO)-r'-1 Y5JHa-8-1i:~JJx:L,, -"-7-.J\/' rO)-r'-1 Y5JH15 
½· 1i: 71" o ;t'f,::i ~-t:~~T o o -"-7-.J\ /' r P/15 1 3 /i., ~~ L, t:: 71" o ;t'{a1=} 1i: RF PiB 1 
2 t:ttn~t oo 

(0069] 
R F fifl5 1 2 /i., D J '\7,_ 7 1' }v 5 1i: )=l=J v '-L-" 7-. }\ /' r #B 1 3 7)'> G AJJ ~ ;ht:: 71- D -7' 

{i§+:T?J" G#;5J'f;i':J,!rJ1&'.z&JvG5t1i: ~~ L,, 71-D ~l{a-8-1i:t~~¥&'.nrJt&'.~t: 7 'Y 7°:J /' J\- f' ( 
up convert) L,, 7/'T1"14B 1 l 1i:f)'GtJ2s.{aToo :it::, R F#B 1 2 /i., 1tt1J1i:~$~T 
o o :it::, RF #B 1 2 /i.J2s.{affl1J 1i: #lrJffW~t o mHm 1i: {jffi ;z -c :f:; J: v "o RF fiB 1 2 1i: J2s.{affi1J 
#lrJ1fWtfB c :f:; f1f\~t o o 

(0070] 
~5~, *~~IDU0)5-if'Yf'£~~~~3B0).JJx:1i:mTffl~7°□ 'YY~~~oo 

~1T"ToJ:-5t:, 5-Jf,y f'~rtl!Jm~ui3 B/i., M*"jJ25.~{1514B3 o, BJ:-0\ J::{lL~1ll!:J:EI! 
ffB 3 4 1i: ~ /v c':f$JJJx: ~ ;ho o m€*JR*1NaffB 3 0 /i., 7 /' 1-ffB 3 1 , R F ffB 3 2, JS J: a 
, -"-7-.J\/' rffB3 31i:1'rlv~:f-tbx~noo J::{lLRi!i!lllJll!tfB3 4 Ii., ~14s:7Yt7-.#JrJ1fWRi!i!ll1 
~$35, BJ:O', AA•l)'J-7-.~-~1ll!,~$361i:~/v~fflJJx:~;hoo AA•J25.~@$3 
0 1i: J25.{al'fB, ~{a#B, ;it:: Ii., tm£~~1ll!,3:~tfl5 C tJ ftr\T Q O ') - 7-.£ttt!m.i~~ 3 A Cl):fJJJx: Ii. 
, ,;J-rf',y f'~lfu,lm~/_li3 BO)tl'iJJJx:cra}l5~:f:;J:v'-o 

(0071] 
J::{ft~1ll!:3:~tfB3 4 /i., ~{4s: Yt7-.ffirJ1fW (MAC: Medium Access Control) ~, J'\7'Y f' 

-r'-5~'Ei'7°D f' :JJv (Packet Data Convergence Protocol: PDCP) ~, 1fi0v5P) /'Y#lrJ• 
(Radio Link Control: RLC) ~, m€*vi 1) 'J 7-.#llJffflJ (Radio Resource Control: RRC) ~ 

0) !/l13:~ 1i: fi f;j: -5 0 

(0072] 
r.{ft~ 11&3:Ft! l"iB 3 4 ;iJ{{jffi ;z o tk!tt{:ifs: 7 Y t 7-. ffilj 1fW ~ 1ll!,fEI!. ffl5 3 5 / i., tk!tt{4s: 7 Y t 7-. ffilj 1fW ~ 0) 11& 

3:11! 1i: fi -5 0 ~1{4s: 7 y t A #flj 1fW ~ 11&£11! tfB 3 5 /i., m€** 1) ') - A #flj 1fW Ri!i 1J&;ElJ! tfB 3 6 t: J: --::> L ff 
:EEi_! ~ ;h LV" o :S-fi(l'li7E'[Wffl/ }\ 5 :J. -,;; t:~-:::5\ '-L, 7- 71/ .:2 - 1) /' ;t' 1) Y I.7-. f' t: ~T 
o 1ll!,f~ 1i: fi -5 o Hft~!xl!:fft!J'fB 3 4 li.{t.\:!C1)£rtt!m.i~iit JS J: -0\ MME/ G W 3 Ct:'['~$& 1i: 
J2s.{a L, -C :f:; J: v '-o J::{lL~1ll!:J:EI!tfB 3 4 /i.{t.\:!O)~.ttt!Jm~J_ii, JS J: -0\ MME/ G W 3 C ?J" G '['FJ 
¥& 1i: ~{a L, -C :f:; J: v '-o 

DAINGEAN 0003861 



(0073) 
J::{v:~mf:JifB3 4 iJqiffi;\_0ffl€t, 1J 1/-7-ffW1fE!l~m;1::JifB3 6 ti, m€t.JR 1J 1/-7-ffiU1fEIJ~cT)m 

f£ ~ fi -s O ffltJil 1J 1/-A 1iw1!u@mfffi.#B 3 6 ti, !lo/Jfffi.7' u 1J / '.7 :ti~m r "7 ;/'-Jvt= ]lft!l!i ~ n0 
F 1) 1) / '.7 5 ( }> 7 / 7-~ - }> --:f tJ ':/ '.7 ) , V 7- L ,{ / 7 7t ;J.. V 3 /, R R C ;J.. 
,y t- 1/, MAC CE (Contro 1 Element) ~~,~~PX L,, x.tiJ::{v.,J - ~ t,p G!fX1~ L, 

, AAtvim~{~#B 3 o t::= l±LJ:rt 0 o ~ t::, AAfJR lJ 1/-7- ffiU1!P@mf£#B 3 6 ti, )tjAf*~~ I :;g. 
,'< cJ):;g.fJ.a1t,i.:'.'lr1i¥1l/ )\ 7 ;J.. -!} J)~f'E ~ 9 Q O ffl»:JR l) ',)- A ffiU1fEIJJ~mfll!f§B 3 6 ti, J::{v.~ 
® {§' ~ ~ fr L, --C )tjAf *~Iii 1 ::S-- /-r t::= x1 L, --C ::S--lm ~~ 7E 'lr1i ¥1l / J" 7 ;J.. - 5 ~ t 'Y l-- L, --C :t J: v 'o 
9 ~ :n-s, AA*i 1J 1/ - A tu1fE!l~m.E£#f) 3 6 ti, :;g.f!fti~7E'~¥1l/ )\ =; ;J.. -!x ~ 7J~9'ti¥1l ~ m 
{§ / ¥1l~u-t 0 o 

(0074) 
AA»~im~{1'3#l5 3 0 O);f~!Hl'~li, AAfJRm~{1'3#l5 1 0 c JEH*c'd') 0 t::&0till.13J.l ~!&'~9 0o 
(0075) 

)tjAf*~~ I 7Jqjffi ;z 0 r~~ 1 0 7)'\ Gr~~ 1 6 tJ{{1 ~ ;ht:: #B®--t:-.ti,..:fnti, @]fi!i3. c L, Lt!WtJx: 
~ n-c ti J: v 'o £:l:t!:!fr-u~lE 3 tJ{{im' ;z 0 rq:~ 3 O t)'\ Gt4½· 3 6 tJ{N~ ;ht:: ffl50)-cn--F'nli, 
[IT} JIB. c L, --Ct~ PX ~ ;h --C ti J: v , o 

(0076) 
J;). 7', 7 / !;''L 7 '.7 t 7- =f /I&!{ t::=-:> v, -c;+ L, < ml 13}.l ~ 9 0 o 7 / !;'' L 7 '.7 t 7- =f /l&i{ ti, ::I 

✓T/1/3 ✓ /"Z-7'7/5''L7'.7t-7-=f/llf{ (contention based random access procedure 
) , JSJ:u\ jp::I/ /1/3 ✓ /"Z-7-=J ✓ !J''L7'.7t7-=f/l&!{ (non-contention based ran 
dom access procedure) ~'Pi"~'o ::1/T/1/3 ✓ /"Z-7'7/!}''L '.7t-7-=f/l&i{ti, 27--r 
'Y/::1/T/1/3 ✓ /"Z-7'7/5''L7'.7t-7-=f/1[11[ (2 step contention based random ace 
ess procedure), JSJ:u\ 47- 'Y7°::I/ /1/3 ✓ /"Z-7'5 ✓ 5•'L7'.7t7-=f/®i (4 s 
tep contention based random access procedure) ~'Pi"~'0 1-~;n't:,, 7 ✓ !x''L7'.7t-7-

=p/ll][®!x,{7° /7 ;,t-Lti, 2 7-T'Y 7°::I ✓T/Y 3 ✓ /"Z-7-, 4 7-T'Y 7°::I ✓T/Y 3 
/"" 7-, JS J: u\ .JP ::I / / V 3 / "" - 7- -c A0 J --C ti J: v , o 

(0077) 
rK! 6 ti, *~11t!U~}'t,~t::= JS t-J· 0 4 7- T 'Y 7°::I ✓T / V 3 ✓ /"Z- 7- 7 / !;''L 7 '.7 t 7-=p/l!RO) 

-00~~9fK!~A000 47--r'Y7°::1/T/Y3 ✓""-7'7 ✓ 5L7'.7t7-=f.~, ffll© 
7-T'Y/ (6 0 O), ffl2®7--r'Y7° (6 0 2), ffi3®7-T'Y7° (6 0 4), JSJ:u\ 
ffi 4 0),7_ 'Y 7° ( 6 0 6) ~ ??~"o 

(0078) 
ffil ®-7-T'Y/ (6 0 0) t::=JS1.-,--c, )tjAf*~~l ti, 7/!x''L7'.7t-7-7° 1)7/::1'Jv~ 

~{1'§900 7 ✓ 5,.L 7'.7t7- :J°i) 7 ✓ 7°Jvti, P RAC Ht::='Pi"~tL00 ffl 1 0)-7- ':J 7° ( 
6 0 O) t::=JSv'L, !i/M-5k~ffl[l ®MAC~t:UltJ{, 7/'.>t'L7'.7t7-7° 1)7 ✓ ·:fJvCT),{/ 
:P' 'Y '.7 7- ~ ~tR 9 0 o 9 ~bi'_;,, ffi 1 0) 7- T 'Y 7° ( 6 0 0 ) t::= a:31, , --C, ~:l:f:!!frjj ~ ~ 3 Ii, 
7 / !J''L 7 '.7 t 7- 7° l) 7 / -:fJvJ) 1 /T,':J '.7 7- ~ Yt¥it*~~ 1 t::=}m~U L, ~ 1, 'o 

(0079) 
ffi2®7- 'Y/ (6 0 2) t::=JSi,,--c, )tjAf*~iNI ti, 7/!x''L7'.7t7-v7'~/A~~ 

{ig9- 0 o 7 / jlL 7 '.7 t 7- v 7-~ / 7- Ii, PD S CH t::= 'Pi"~ ;h0 o -::. -::. ~, 7 / !;''L 7 '.7 
t 7- v 7- ;j{/ 7- ~ '2i'~" PD S CH ®-7- 71/ .:i - 1) / '.7''®t::&0 t::=, RA-RN T I t::=xJ9 0 
P DCCHtJ{ffi1,,G;h00 RA RNT I Cl){itti, ffi 10)7- ,y7° (6 0 0) t::=JSi,,--c=; 
/ !x''L y '.7t A 7° 1J y ✓ -:fJv®~{s®t::1bt::=m1,, Gn0 P RA c H<J) 1J 1/-7- t::=£-::5\,--c 
i;};z G.tL--C:t J: v'o 7 /!;''L 7 '.7t 7- v 7'~/ 7- ti, 7 / !;''L 7 '.7t 7- 7°1) 7 / 7°Jv®,{ 
✓ T,':J '.7 7-~~97 / !;''L 7 '.7 t 7- 7° l) 7 / 7°Jvaffi5JIJ~, I) 1) / '.7 '.7'' 7 / }>, T em p 

o r a r y C-RN T I ~ 7:G-•t'IW¥1l, JS J: tf, 51 -~ / ~'7 ~ J'\ / 7- ~ 7:G9-'IW¥1l ~ 1;;-~• 
o )tjAf*~~ 1 ti, 7 / !;''L 7 '.7 t 7- v 7-~/ 7- tJ{, ffi 1 CT) 7- 'Y 7° ( 6 0 0) t::= JSi, 'L m 
{;;~ ;ht;: 5 / !;''L 7 '.7 t 7- 7°1) 7 / :1'Jvt::=xJJ;t9 0 5 / !;''L 7 '.7t 7- 7°1) 7 / :1'JH'f&53U 
~ 1;;- /v~v, 0 J~Ei', 5 / 5''1,_ 7 '.7 t 7- v 7-~ / 7-®~{§'t::=ft\(;J)J L, t:: c c7}.~9o 

(0080) 
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ffi 3 OJ7- ·Y 7' ( 6 0 4) t::JSit,--c, Yffif*~rli I ti., Yrffi*~rli 1 OJllf&i!IJT~J2s{aTQo 
-::::. -::::. -C, J£/m*~fillr. 1 Cl)llii!IJ Ii. C- RN T I -C cl')-:> --Ct, J: v 'o J£/m*~fillr. 1 Cl)llii!IJ £ t:: 
Ii., C- RN T I Ii., PUS CH t= g £ ;h,Q a -::::. -::::. -C, )i/m*~lli l OJlli531JT, £ t:: ti., C 

RN T I t=x1T Q PU S CH Ii., 5 Y -':lb 7 7 t 7. v 7-- ;f-' Y 7-- t= '2r' £ ;hQ I) 1) Y 7 '7' 
5 Y }- t= J: -:> --C 7-- 7 Y .:i - Jv ~ :h Q o 

(0081] 
ffi4C1)7-T'Y/ (6 0 6) t=JSit,--c, J£/m*~fillr.l ti., :1/'T/'Y3/' 1)'/ 1).:i-V3Y 

~~{B-9Qo :1 y:::;-yv 3 Y 1) '/ 1) .:i-V 3 Y/i., U E :1 y:::;-yv 3 Y 1) '/1) .:i-V 3 Y 
ll~tWJ T, £ t:: Ii., C - R N T I 1'.: 6_) -:> --C t, J: v , o Yrffi * ~ ui 1 iY~ ffi 3 OJ 7-- ·Y 7' ( 6 0 4 ) 
0) PU S C Hr: JS v, -c C RN T I ~ ;2s{§ L, --C JS I) , l=I.-::>, yJm*~fillr. 1 t.,{ C RN T I t= 
x{TQ PD CC H ~~{aL,f;:::f;~i'r, Y®*~iii: 1 /i.:1 y:::;-yv 3 Y 1) '/ 1) .:i-V 3 Yt=JvG:I}J 
L, t:: C: ch~ L, --Ct, J: <, _§. "J, 5 Y !:lb 7 7 t 7---=f.JIOO{t.,{)J.IZJ}J•t=% IL, t:: C: ch~ L, --Ct, J: 
v' 0 

(0082] 
u E :1 / / 1/ 3 / l) '/ 1) .:L 1/ 3 Yllf&i!IJ ~ ii~--t·l~-¥~ti., p D s C II t= '21 £ ;hQ O -=-
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7 :7 -t: A -=¥ /rm[ /;t, J:: 1) 1) / :7 lrTI JB OJ A T - 5 A iJ{ ~l lrTI JB -c 2b ◊ :Lfrft t:: ~ fi :s ;h ---c ti J:: v , o 

( 1 /'( / }. v ) R R C C O N N E C T E D 0) rfcl, 0) f:: IJ l) / :7 5 7 7 1 J \ }v0) t:: 6b 0) 

5 / 5''L, 7 :7 -t: AT/IIJ!/;i, J:: IJ l) / :7 raJMOJA T-5 A ;iJ{~p[r'ITW)-Czb ◊ t~,fr, :it:: /;i, A 
Jy' 1/ ::L - l) / :7'' l) :7 IA r' O)f;:6()0) P lJ CC H l) :J-7,. iJ{'d': V \:P~'Ef C:~fi:S ;h L ti J:: V 'o 

(0099] 
1 /'( / 1-. i iJ~ G 1 /'( / 1-. v t:: ~-(t ◊ 5 / YL- 7 :7-t: A-=f:'/rrn[/;t 7' 51 --? 1) --t: Jvt:: JSv, ---c 

~1f :S ;h---C ti J:: V ' 0 1 /'( / ]-. V i (:: 00T Q 7 / :$(1.:-.- 7 :7 {: A f)[rn[ (:: JS (j- Q ~ 1 OJ A ';/ / 
/;i{: n / 5'' l) -{: Jvt:: JSv 'L~fi :s ;n-c ti J:: v 'o 1- 'd': t:>t>, ( 1 /'( / 1-. v i ) -t: n / Y 1) 

-TA GOJt::6bOJ □~rs1i!m~OJt::6bt::~fi :S ;h◊ 5 / !fL\ 7 :7-t: AT/@[t;t, -t: jJ / :$( 1) -T 
AG t::~T ◊ -t: n / !i' 1) Jvt:: JSv ,---c tm~i'l :s ;hQ 0 

(0100] 
( 1 /'( / }. i ) R R C I D L E ;iJ~ G OJfD_jl:JI 7 :7 -t: A OJ t:: 6b OJ 5 / 5'' 1.:-.- 7 :7 -t: A T/@H;t 

, 4 AT'Y ---;/'::1 / /1/ 3 //'( A 5 /5,,1.:-.- 7 :7-t: A¥/lrn[, JS J:: 'O\ 2 A •:J ---;/'::I /T/ 
1/3//'(-A7/YL\7:7-t:A-=f:'/lrn[~~A,,-CtiJ::v, 0 (1/'(/r' i) RRC I DLE;iJ~ 
GOJfDM7:7-t:AOJ~6bOJ5/Yi:-.-7:7-t:A-=f:'.~, #::J/T/1/3//'(-A5/Yi:-.-7 
:7-t:A=f./lrn[~~:i'd':<---CtiJ::v,o (1/'(/}. i) RRC I DLEiJ~GOJ:rJJ,J17:7-t:A0) 
t::6bOJ 5 / YL\ 7 Y -t: Af/lrn[/;t RR Ct:: J:: -:>---C lffl~i'l :S ;h ---C ti J:: v ' 0 

(0101] 
( 1 /'( /}. i i ) RR C ::I 5(. Y Y 3 /fff,fit}'[CT)t::c\bCT) 5 / 5''1.:-.- 7 Y-t: A T·/1[!'{/;t, 4 AT 

'Y ---;/'::1 /T / Y 3 //'(-A 5 / Jfi:-.- 7 :7-t: AT/Im[, JS J:: 'O\ 2 AT 'Y ---;/'::1 / T / Y 3 //'( 
- A 5 / 5'' 1.:-.- 7 :7 -t: A -=fo /®{ ~ ~ A,, -C ti J:: v , o ( 1 /'( / }. i i ) R R C ::1 5(. :7 1/ 3 / fl},fii( ft 

OJ~6bOJ5/Yi:-.-7Y-t:A¥-~, *::1/T/1/3//'(-A5/Yi:-.-7Y-t:A=f.·~~:i 
'd': < ---C ti J:: v , 0 ( 1 /'( / }. i i ) R R C ::I ;:z, :7 1/ 3 / fff ,fit }'r OJ t:: 6b OJ 5 / 5'' 1.:-.- 7 :7 -t: 7. T 
/I[!'{ /;i R R C t:: J:: -:> ---C 00 ~El :S ;h ---C ti J:: v 'o 

(0102] 
5/Yi:-.-7:7-t:A-=f:'-~4ATo//::l/T/1/3//'(-A5/Yi:-.-7:7-t:A-=f:'-~~~ 

-::::. c /;i, 4 AT ·Y ---;/'::1 / T / Y 3 //'(- A 5 / 5''1.:-.- 7 Y-t: A=f./l[!'l;iJ{-Jt~- }. :S ;h◊-::::. c, 
4 AT 'Y / ::1 / T / Y 3 //'(-A 5 / 5''1.:-.- 7 :7 -t: A f/lrn[7J{fl~l! 2b ◊ -::::. c, :it:: /;i, 4 A 

·Y / ::1 / / 1/ 3 //'(-A 5 :'./ 5'' 1.:-.- 7 :7 -t: A-=fo/lll'[;iJ{Mfffi oJi~ -C 2b ◊ _::::_ Cc' 2b-:> ---C ti J:: v' 
o 2ATo//::l/T/1/3//'(-A5/Yi:-.-7Y-t:A-=f:'., JSJ::a, *::1/T/1/3//'( 
- A 5 / 5''1.:-.- 7 :7 -t: Af/lrn[t::xt L, ---C ti fr'ITff-Czb ◊ o 

(0103] 
~j:if!~~~ 3 ( -t: Jv) ;iJ{,r,!fa/¥1i~□T ◊ 1/ AT L,1/77t ;J. -y 3 //;t, PR AC H'['f 

¥Ii, 5 / 5''1.:-.- 7 :7-t: A'[Wffl ~ ~ A.,,-Cti J:: v 'o PR AC H'ril_i¥1il:i, PRACH OJ 1) :J- A~ 
~1-,[~¥1i, 5 /5,,1.:-.- 7:7-t:A ---;/'l) 7/7''JH::OOT◊~ffl!Jv- 1-. y-J;-/ A1 /7,'Y :7 Au 
t:: ~1- Q '~¥Ii, JS J:: 'O\ 5 / 5''L\ 7 Y-t: A 7' u 7 / / Jv0Jt::6bOJ-it1:7 1) ,y :71/ 7 1-. c v 

t:: 00T ◊ '[Wffl ~~A,, -cti J:: v 'o !fo/1.E£Jv- ]-. y-Jy / A 1 / ';/ :7 .Au, JS J:: 'O\ -lf 1 :7 l) 
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,y 7 v 7 1-- c v ti, 5 :,; 5''A Y 7 t A 7° 1J Y:,; 7°Jv0) *YU~ ~JET Qt;:&:> ,::m", G .ttQ 0 

5 :,; ,';l'' A 7 7 t A '[1f ¥Ii ti, 5 :,; ,;f A 7 7 t A 7° 1) 7 :,; ::1' Jv 0) ~ ~ ~ 9-'ti ffl, :1 :,; T -:_,; V 3 
:,;x.-A5:,;YA77tA+.O)k&)0)5:,;YA77tA7°07:,;f~O)~~~Tfflffl~ 
~ Iv-C'S J: v 'o ¾ f;:,, VA A-{:,; 7 7t;). V 3:,; ti, 2 A 'Y 7°:J:,; :,; V 3 :,;x. 7--
5 :,; ,';l'' 1-, 7 7 t A+ J@i 0) f;:_ 6b 0) 'fF'P~li ~ ~ Iv -C: '6 J: v 'o 2 A T 'Y 7° :1 :,; T :,; V 3 :,; X. - A 5 
:,; ,';l''A 7 7 t 7--+Jl!RO) f;:_6()0)'['M¥1iti, t Jvt:: JSv 'L 2 AT 'Y 7° :1 :,; T:,; V 3 :,; x.-A 5 :,; 
,';l''A 7 7t AT•Jll]'{;o{+,r~- 1-- ~ ;h --Cv 'Q-::. c: ~ ~T'[liffl, 2 AT 'Y 7°:J /T :,;v 3 :,;x.­
A 5 :,; ,';l''A 7 7 t A +/r[f{O)ffl 1 0) AT 'Y 7°t:: JS 17 Q YMb·K~~ 1 O)lJflt'&rJ--r ~ ~fa~t Q f;:_ &)O) 
1) ;.l - 7- ~ 7J'\T'IW$1i, 2 .AT 'Y 7° :1:,; T:,; V 3 :,; X.-7-- 5 :,; ,';l''A 7 7 t 7--+/l[RO)ffl 1 0) A 

T 'Y 7°t:: JS /7 Q YML:oK~~ 1 0)~f&J.lrJ ~ ~</::.t-r'-5 0)~~)l/Jjj~ ~ ~-t,[lifli, JS J: U'/ ¾ f;:, ti 
, RS RP (Reference Signal Received Power) O)~fu'i~JT"-9'~Frfli~~/v-C:'6 J: v'- 0 -::. 

_::_ -C:, VA A -{ :,; 7 .7J- ;). - V 3 :,; ti, j~ :1 :,; :,; V 3 :,; X. - A 5 :,; ,';l'' A 7 7 t A+ /l[R 0) 

ffl 0 O)A T 'Y 7°0)f;:_{l)O) 5:,; ,';l''A 7 7 t A 7° 1) 7:,; :1' Jv0YtrJ 1) ~ --C ~ ~ ¾ fJ: v ' 0 

(0104] 
Yim*~~ 1 ti, t 1vo) F 1J 1J :,; 7 ~mH~P=};o" G R s R P ~ tJW5ET Q O Yim*~~ 1 ti, tJ!U 

5E L,f;: RS RP, JS J: -0\ RS RP O)~f@:t::~-51,,,--c, 2 AT 'Y 7°:1 /T/1/ 3 :,;x.-A 
5:,;YA77tA+.JSJ:U'4ATo/7°::I:,;T:,;V3:,;x.-A5:,;yA77tA+~O)ffl 
;h;o,-:h~lffltlfrl,/--Ct; J:v'-o Ylm5K~~ 1 ti, tJ!U5EL,f;:R SR P;o{R SR PCT)~ffm:~~;z/J: 
v ,.f:~Ft, 4 AT 'Y 7° :1 :,; T:,; V 3 :,; X.- A 5 :,; ,';l'' L\ 7 7 t A +Jr!]'{~ OO!la L, --C '6 J: v 'o ylAf * 
~ ~ 1 ti, tJ!U 5E L, f;:_ R S R P ;o{ R S R P 0) ~f@: ~ ~ :z Q ;l:~Ft, 2 7-- 'Y 7° :1 :,; :,; V 3 :,; 
X.- A 5:,; ,';l''A 7 7 t A=f./11]'{~ lffl!zfr L,-c '6 J: v 'o 

(0105] 
( -{ X. :,; ]-.. i i i ) / \ :,; F ;t-J '\ 0) f;:, 6b 0) 5 :,; ,';l'' A 7 7 t A + /l[R ti, 4 A 'Y 7° :1 :,; 

:,; V 3 :,;x.-A 5:,; /fA 7 7 t A y/lfi'L 2 AT 'Y 7°:J /T:,; V 3 :,;x.-A 5:,; ti'A 7 7 t 
A+Jllfi, JS J: -0\ :J-F :J / T / 1/ 3 / X.- A 7 / ,';l''A 7 7-lz Af/l[R ~ 21 /v l."'E; J: V '- 0 J\ / F 
7t J'\ :17:,; F ti, r.~ L, f;:, PRACH '[liffl, J::~ L, f;:, 5-:_,; ,1fA 7 7 t A'M1i¥1i, r:~ L, f;:, 
2ATo/7°:1:,;T-:_,;'1/3-:_,;x.-A5:,;yA7YtA+.O)k&)O)ffl~ JSJ:U'/¾k~, 
#:1:,;T-:_,;'1/3-:_,;x.-A5:,;yA77tA+.O)ffl00)ATo/7°0)k6b0)5:,;YA77t 
A 7° l) 7:,; 7°JvO)trJ 1) ~ --C ~~Iv L."'6 J: v '- 0 

(0106] 
Yrfil5K~~1 /i, J\:,;F;t-;'\:17:,;Ft::~¾.:hQ'[li$1Rt::£·-:5v'---C, 4.7-- ,y7":1:,; :,; 

V 3 :,;x.-A 5:,; ,';l''A 7 Y t A r-Jrl]'i, 2 AT 'Y 7°:J:,; T:,; V 3 :,; X.- A 5:,; ,';l''A 7 Y t A 
+., JSJ:U', #:1:,;T:,;V3:,;x.-A5:,;yA77tA+.O)ffl;h~l-::J~OO~L,--Ct; 
J:v'-o 

(0107] 
)lrfil*~tR 1 Ii, J\:,; F ;t-;'\ :1 7:,; F ,:: 5:,; 5''A y 7 t A 7° 1J y:,; :1'JvO)irJ 1J ~ --c-JJ{~ 

¾ ;hQ ;l:~Ft, -1F :1 /T:,; V 3 :,;x.-A 5:,; ,';l''A 7 7 t A+Jrl]'{~ lffl!lh L, --C '6 J: v 'o 
(0108] 

yrfil*~~ 1 Ii, ;\:,; F ;t-;'\ :17:,; F ,:: 5:,; 5''A y 7 t A 7° 1J y:,; :t'JvO)irJ u ~ --c ;o{~ 
¾.tt~f, ff -::J, J\:,; F ;t-J\ :17:,; Ft:: 2 AT 'Y 7°:1 /T:,; V 3 :,;x.-A 5:,; ti'A 7 Yt 
A+Jll]'{O)f;:&)O)'f'Fr¥1iib{~¾;hQ;l:~Ft, tftU5EL,f;:R SR P, JSJ:-0\ RS R PO)~f@:t::~-5 
v'---C, 2A 'Y/:1/ /1/3/X. A7/5''A77tA+/rl]'i;J3J:U'47- 'Y/:1/:,; 
V 3 :,; X.- A 5:,; !;lA 7 7 t A=f:Jll]'{O)fnJ;h;o'>-):j ~ OO!la L, --C '6 J: v 'o 

( 0 1 0 9] 
Yim*~~ 1 ti, J\:,; F 7t-J'\ :1 7:,; F ,:: 5 :,; ,1;1--A y 7 t A 7° 1J y:,; :1'JvO)'t1J1J ~ --c ;o{~ 

¾ ;h 1"\ _fl -::J, ; \:,; F ;t-; '\ :1 7 :,; F t:: 2 AT 'Y 7° :1 :,; T :,; V 3 :,; X. - A 5 :,; ,';l'' l\ 7 7 t 
7--+Jrl]'{O)f;:&)O)'[Wffl;o{~¾;hQ;l:fn§i·, tftU5EL,f;:R SR P, JSJ:-0\ RS R PO)li!~f@:t::£-:5 
v '--C, 2 A T 'Y 7° :1 :,; T :,; V 3 :,; X. - A 5 :,; ,';l'' A 7 7 t A =f: /II]'{ JS J: U' 4 A T 'Y 7° :1 :,; T :,; 
V 3 :,; X. - A 5 :,; ,';l'' l\ 7 7 t A -=f: Jr[fl 0) {nJ ;h iO" - ):j ~ 00 !la L, --C '6 J: v ' 0 _::_ _::_ -C:, ylAf * ~ ~ 1 
ti, tJ!U5E L, f;:_ R S RP ;o{ RS RP 0)~f@: ~~;z fJ: v ,J:~if, 4 A 'Y 7°:J:,; :,; V 3 :,;x. 
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.7-. 5 :,; !i' L,. 7 Y t .7-. +Jr[!;{~ rm~i3 L, -C :t J: v 'o S:: S:: ··c, ylfil*~ui 1 ti, tJltlJE L, t:: R S R P tJf. 
RS R P0)~fr$:~~}tQ;l:~,fr, 2 7--T'Y 7°:J :,;:;--:,;y 3 :,;x.-7-- 5 :,;J;lL,. 7 Yt7--=f/111:i~ 
lffi~ L,-C '6 J: V 'o 

(0110] 
Ylr\bk~ffl[ 1 t:t., 1,:,; F ;t-1'\ =i-;;-:,; Fr= 5 :,; !f L.\ 7 Y t 7-- 7° 1) 7:,; :1'JvO)~u IJ ¥i-C tJf-,@;­

:in, H -:::>, 5:,; ,;tL,. 7 Y t 7-- 7° 1J 7:,; 7°JvO)ffiU 1J ¥i-c tJlffl 1 O)J=fJrJEO)fil! ~ 11~--t:1-~s, 4 
7-- T ':I 7° :J :,; T :,; 1/ 3 :,; X. - 7-- 5 :,; Jl L,. 7 Y t 7-- =f Jr[!;{ ~ rm ~h L, -c :t J: v , o 

(0111] 
Y#il*~ui 1 /;t., ;, :,; F 7t-1 '\ =i 7:,; F t:: 5 :,; ,!lL,. 7 Y t 7-- 7° l) 7:,; 7°JvO)ffiU IJ ¥i -C iJ1'2! 

;in, H -:::>, 5:,; ,'fj;,. 7 Y t 7-- 7° 1) 7:,; ~:1'Jv0)\!W I) ¥i -C tJf.~ 2 O)p[r'.,,:E0)fr$: ~ 7J'\ L,, J=I. -:::>, 

1,:,; F 7t-J'\ =i 7:,; Ft:: 2 7-- T ':I 7°=i:,; T:,; :/ 3 :,;x.-7-- 5:,; !fL,. 7 Y t 7--+JllflO)f::clbO) 
'[Wlli tJf. '21 :i n Q ;1:::§ fi-, 2 7-- 'Y 7° :J :,; :,; 1/ 3 :,; X. .7-. :,; '.$( L,. 7 Y t 7-. f Jr[!;{ ~ rm ~i3 L, -C 

:tJ:v'o 
(0 1 1 2] 

Yim*~~ 1 /;t., ;,:,; F7t-J'\:J7:,; Ft::5 :,;/;lL,. 77t7-- 7°1) 7:,;~1'Jv0)~rjl) '¼-CtJf.faj­
;in-¥"_ _fl-:::>, ;, :,; F 7t-J'\ =i 7:,; Ft:: 2 7-- T 'Y 7° =i :,; T:,; :/ 3 :,; X.- 7-- 5 :,; ,!f L, 7 7 t 
7--+JllflO) t:: clt)O)•['i!illiiJ1'2! :in~ v ,;!:~it, 4 7-. T 'Y 7° :J :,; T:,; 1/ 3 :,; X.- 7-. 5 :,; /;lL,. 7 Y t 
AT·Jf[j;{ ~ rm~h L, L '(; J: V 'o 

(0113] 
(-{X.:,;},- iv) RRC CONNECTEDO)rsiO)~IJ 1):,;y -575-{J'\JvO)f:: 

clb 0) 5 :,; /;<'' L,. 7 7 t 7-- + /111:i /;t., 4 7-- T ':I 7° :J :,; T :,; 1/ 3 :,; X. - 7-- 5 :,; /;<'' L,. 7 7 t 7-- =f /111:i, 
JS J: 0\ ?F :J / T / 1/ 3 / /'( - A 7 / /;<'' A 7 7 t A f /lift ~ ,@;- A_; '1: :t J: " \ 0 ( -{ /'( / },- i V 

) RR C CONNECTED 0)rs,0) FI) 1) :,; 7 -5 7 51 J'\Jv0)t::clb0) 5:,; /;<''L,. 7 Y 
t 7--=f/111:i/:t., 2 7-- T 'Y 7° :J :,; T:,; 1/ 3 :,; X.- 7-- 5:,; /;<''L,. 7 Y t 7--=f/111:i~ '21 ;i ~ < -C :t J: v, 
0 ( -{ /'( / },- i V ) R R C C O N N E C T E D 0) Fs10) ~ I) 1) / y :;-· - 5< 7 5 -{ I'\ Jv 0) t:: 
clt)O) 5 :,; /;<"L,. 7 Y t 7-- =t-Jrwt /;t., P D C C H 7t /;<'' t:: J:-::> -C rm~h ~ V,Q o 

(0114] 
PD CC H 7t-5'' t:: '21 ;i V,Q 5 :,; /;<''L,. 7 Y t 7-- 7° 1) 7:,; 7°JvO)ffiU 1) ¥i -C tJlffl 1 0) pJrJEO) 

f[][J;)::7'1--JJf[]['c' i1t) Q ;!:~,fr, Y/m5k~~ 1 l:t.?F :J:,; T:,; 1/ 3 :,; x.- 7-- 5:,; /;<"L,. 7 7 t 7-- =f/111=[ ~ 00 
~h L, -C :t J: v 'o PD C CH ?t- /ft:: S ;i V,Q 5:,; /;<''L,. 7 /J t 7-- 7° 1) 7:,; ~J'JvO)~U 1) ¥i -C tJf. 
~ 1 O)pJrJEO)f@:'1:d':lQ;l:;§fi-, ylfil*~fli 1 /;::l:4 7-- 'Y 7°:J:,; :,;y 3 :,;x.-7-- 5 :,;/;<''];,. 7 Y 
t 7--=f/111=[ ~ 00~-b L,-C '6 J: v ' 0 PD C CH 7t- :$t' t:: '21 ;i V,Q 5:,; /;<''L,. 7 /J t 7-- 7° l) 7:,; :fJv 
O)~IJ¥i-C~ffl20)~JE0)~'1:d':l-::>~~L,-Ct;, ffi5k~~l~47--To/7°=1:,;:;--:,;y3:,; 
X. 7-- 5:,; /;<''L,. 7 7 t 7--+Jr[ij ~ rm~tt L, -C :t J: v 'o 

(0 1 1 5] 
( -1' x. :,; r- v ) R R C C O N N E C T E D 0) Fs10) _l:: IJ 1) :,; 7 -r' - 5< 7 5 -1' ; '\ Jv 0) t:: clb 

CT) 5 :,; 5''];,. 7 /J t 7-- +/r[ij /;t., 4 7-- T 'Y 7° :J :,; T:,; 1/ 3 :,; x.- 7-- 5 :,; ";/];,. 7 /J t 7-- +/r[ij, JS 
J: 0\ 2 7-- T 'Y 7° :J :,; T :,; 1/ 3 :,; X. - 7-- 5 :,; /;<'' L,. 7 Y t 7-- f Jrrn{ ~ '21 A_; '1: t; J: v , o ( -{ X. :,; 

}-- v) RR C CONNECTED O)FsiO)_I:-. 1) 1) :,; Y -/;< 7 -{ J'\JvO)f::clbO) :,; /;<''L,. 
7 /J t 7-- =f /111=[ /;t., ?F :J :,; T:,; :/ 3 :,; x.- 7-- 5 :,; /;<'' L,. 7 Y t 7--=f Jiil=[ ~ '21 ;i ~ < -C :t J: v, o ( 
-{ X.:,; },- v) RR C CONNECTED O)rs,O)_l:: I) 1) :,; Y-r'-5 7 5-{ J'\JvO)f::clt)O) 5 
/ /;<'' A 7 y t A f /l[ij / ;t.' M A C § :!} ,:: J: -::> L rm~ ~ n Q 0 

(0 1 1 6] 
( -{ X. / },- v i ) t jJ / /;<'' l) - TAG 0) t:: clt)O) ~rs,~}ff,[,mO) t:: cit) t:: ~fi ~ V,Q 7 / /;<''];,. 7 

y t 7--=f/r&! 1:t., P n c c H 7t tl ,:: J:-::> -c rm~h ~ nQ O --t ~ v'l:>, t n:,; 1l'' 1J Jv t:: JS 
/j- Q 5:,; /;<''L,. 7 Y t 7--=f/lil=[O)rm~it~ t~7J'\9-Q PD CC H;t-/;<''t:: S ;iV,Q 5:,; 5•'1.,., 7 7 t 
7-. 7°1) 7:,;fJvO)ffiUI) ¥i-C/;t.~ 1 O)pJrJEO)f@J;)::7'1--0)f[l!~/r-To 

(0 1 1 7] 
I§ 1 1 /;t., *'.%JJffi%:(Wt::JS/j-Q-{ x.:,; r- ~ 5 :,;/;<''];,. 7/Jt7--+/llfl0)%JlJO))(\j'[;tO)JlijO)fyU 

~mT~i'c'd':>Qo 5:,;5''L,.77t7--+/r&{/;t., (-{x.:,;}--A) RRC, (-{x.:,;}--13) MA 
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C g ~, ~ t:: /:i, ( -1 K /' }, C) PD C CH ;:t-5''r: J:-::> --C lffl$t~ ~ .:h,Q o 
(O 1 1 8] 
( -1 K /' }-- A) R R C t:: J: -::> --C lffl $t~ ~ .:h Q 5 /' 5'' .b. 7 :7 t A -=f /I111[ /:i, 4 A T 'Y 7° =r /' T 

/' 1/ 3 /' K A 5 /' 5'' .b. 7 :7 t A -=f /IOOL 2 A ';/ 7° =1 /' /' 1/ 3 /' K A 5 /' 5'' .b. 7 :7 t 
A -=f /1111[, ;JS J: u\ ~P =r /' T /' "V 3 /' K - A 5 /' 5'' l.\ 7 :7 t A -=f /1111[ ~ '21 Iv -C ti J: It , 0 

(O 1 1 9] 
(1 K /' r- B) MAC § ~ t:: J:-::> --C lffl$t~~ .:h,Q 5 /' 5''.b. 7 :7 t A =f/I111[/:J:,, 4 AT 'Y 7° =1 

/'T /' "V 3 /'K- A 5 /' 5''.b. 7 :7 t Af/I111[, ;JS J: u\ 2 AT 'Y 7°:=r /'T /' "V 3 /'K- A 5 
/' 5''.b. 7 :7 t Af/l!g ~ ~ lv-Cti J: It ' 0 (-{ K /' }-- I3) MAC g ~ t:: J:-::> --C lffl~ ~ .:h,Q 5 /' 
5'' .b. 7 :7 t A -=f /I111[ /:J:,, ~P =1 /' T /' "V 3 /' K- A 5 /' 5'' .b. 7 :7 t A =f·/I~ ~'Pi'~ ~ < --C ti J: It, 
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G.:t1G 7--:7 5 //}v*3trJO)W:!J:JHtt:::::009Q/'\7 ;?{-5 D 4, ;?{ ,y-]z-yXO)r(f~-:rJ.tfk~t:::::00 
9Q/'\7 ;?{-5 D 5, ;?{ •yt-:}X~-@;-<l}PU SC HJJ;i!{;qt:::::OO;m9G DMR S t:::::~9G 
J'\7;?{-5D 6, JSJ:tf/:it::.li, :i!{1§~:JJt:::::009Q/'\7;?{-5D 7 ~SA,;-CtiJ:v'o :i! 
{1§/'\7 ;?{-5 Ii, J'\7 ;?{ 5 D 1 -JJ,G D 7 J;).j}0)J'\7 ;?{-5 ~-@;-A,;c-ti J:v'o 
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(0133) 
~3/\'11JJ;i::\/;l, Q PS K (Quadrature Phase Shift Keying) , JSJ:O\ QAM (Quadrat 

ure Amplitude Modulation) ~~A.,;1:tiJ:v' 0 
1)'J-;zt::::tm~,t-QJ'\7;J.-!JD2/;l, 477° 

7v .b., *-fg{i}tEX$lj:L JSJ:tJ'/~t::/:::1:, *-fBR'tl¥&'.~t::::~~G--CtiJ:v'a *-fg#}tEX$~, JS 
J: a, ~1§'ntl1&:lSO:l, !fo/Jf!I! 1J 'J- ;;z.. :fo ,y -7, ~ t:: 1:::1:, -it 7':3f -v 1J 7 t= J:-:; t ~f~ ~ .ti --c 
ti J: v , o ;J. '1/ t - :) X 0) -l:T-1 7-:' /;l, r{f ~ 1~ mJ 0) ;J. 'Y t - :) X 0) '111r¥1i l:::'.:'-Y 1-- 0) ~1: 2b -:> --C ti 
J: v 'a 7- -7 5 /' -;f'Jl,,,*:YIJ /;l, !Rf{~ 5::,; /f .b. *:YIJl: 2b-:> --C ti J: v 'o 7- -7 5 /' 7°Jv*:YIJ /;l, :J 
- Jv r *:VIJ, JS J: tJ'/ ~ t:: /:::1:, 1 -::> ~ t:: t:l:rf~O) M*:VIJ t:::: J:-:> --C x G .:h --C ti J: v 'o 

( 0 I 3 4) 
}ljfii,:,,k~j'g: 1 /;l, D MR S t:::: ~9- Q J'\ 5 ;J. - 5 D 6 t::::c§½-::5\ ,--c, D MR S ~ 1-:JiJG9 Q O D 

MR S /;l, D MR S *:VIJ rpuscH t:::: ~ -::5\ '--C ~- X G .:h Q o D M R S *YIJ rpuscH /;l, ~J:'.\ ( 3 
) t:::: J: -:> --C JE ~ ~ .:h Q O r Ca ) /:l~J:'.\ ( 4 ) t:::: J: -:>--Cl} x G .:h Q R S *:YIJ ---c- 2b Q O w 1:::1:, 
@:::;,t;'JJ\-:J- r (orthogonal cover code) l:2DQ 0 ex/;:t_, jgiiJ{;r.---( l:::7~ e 1:20Q 
rB~OO~'c'cDQo j /:lml~l::'cb{':io a l:l-l:T-1-7 1) ';/ -7 V7 1" 1:20Qo r' /;l~-7. V-/y 
/' 7- -c 2D Q o MR s s c /;l, ~ 7- V 7 /' 7- r ' (J) ~ ~ 'c' 2b Q o M R s s c /;l, 1 
-:)0) s c- FD MA v::,; ;tUvt= JS tr Q D MR s ;i){jji7t9 Q 1) '}-7-X v ;J.::,; 1-- C -Jt 7':3f -v 
1)7) O)~'c'lP>-:>--CtiJ:1,,, 0 ~-7.V-J:T/'7.l:l, Zado f f-Chu*y!J, :J''-Jvr 
*:YIJ, JS J: cf/~ t:: /;l, M*:V1H::::c§½-::5'v 'L l}x G .:h --C ti J: v 'a 

(0135) 
(~3) 

rPUSCH (m · M RS_sc + n )= w (m)r(a)(n ), m = 0,1 0 < n <MRS SC 

(0136) 
(~4) 

O<n<MRSsc 
(0137) 

D MR st= 001- Q )\ 5 ;J. -!x D 6 /;l, 00:x jJ J\- =i - r w ~ ¥*/E9 Q t::tlbt::::ffn, G ,:hQ 
J\ 5 ;J. -!x, -it--( -7 l) 'Y -7 V 7 1-- a~ #:!:JE9 Q t::tlb t::::fflv, G ,:hQ J\ 5 ;J. -!J, ~-7-. V-
7 /' 7- r ' ~ ~IE -,t Q t:: tlb t:::: ffl v' G .:h Q J" 7 ;J. - 5 , ~ - 7- V- 7 /' 7- r ' (J) N ~ MR 
s s c ~ #:!:JE9 Q t::tlb t::::F§v' G.:hQ J\ 5 ;J. -!x, JS J: 0'/ ~ t:: /;l, D MR S iJ{J·t)!t9 Q 
1J '} ;;z.. cu'}- ;;z..x v ;J.::,; i--) ~~/E9 Q t::tlbt::::J=1:n, G.tiQ )\7 ;J. -!x iJ{~ ~.ti--c ti J: 

"' 0 

(0138) 
pxJ 1 5 /:::1:, *~ift!iMf'IJ(J) 2 7- -r '1/ 7° :J ::,;.:,-- ::,; V 3 ::,; ~-7- 5 ::,; !J''.b. 7 -7 t 7-=¥-Jrtt:::: JS tt 

Q, 5 ::,; ,!x'' .b. 7 -7 t 7- 7° l) 7 ::,; -;!')v_ JS J: 0\ ;J. ';/ --\z-y X 0) ~{a 0) t:: tlb 0) ~{a)\ 5 ;J. -
!x 0) x1J7t0) J31J 0)1:flJ ~ /r-9~1: 2b Q O 5 ::,; !J''.b. 7 -7 t ;;z.. 7° lJ 7::,; -;t'JvO) -7''Jv- 7° 1 2 1 2 A 
/;l, 5 ::,; ,!x'' .b. 7 -7 t 7- 7° l) 7 ::,; -;t'Jv l 2 1 2 A 2 1 , 1 2 1 2 A 2 2 , 1 2 1 2 A 2 3 ~ 
-@;- A,; 1:ti J: v ' 0 ;J. '1/ t-:) X O)~{aO) t::t\bO)~{BI" 5 ;J. -,!; 1 2 2 2 A 2 /;l, ~{Bl" 5 ;J. 

!x1222A21, 1222A22, 1222A23, 1222A24~~/vl::'tiJ:v, 

0 5::,;5''l-,7-'7t7-7° 1)7/'7'Jvl 2 1 2A2 l /;l, ~{aJ'\7;J.-5Z l 2 2 2A2 1, 1 
2 2 2 A 2 4 t=x1Et9 Q O 7 / ,!;''.b. 7 -7 t A 7° l) 7 / -;f')v l 2 1 2 A 2 2 /;l, *-1§'J\ 7 ;J. 

5122 2A2 2, 122 2A24t::::x1Jit\9Qo 5::,;5''.b.7-'7t7-7°lJ7/'-;l'Jvl 2 1 
2A23/;l, ~{§J'\7;J.-,!;l 222A23, l 222A24t::::;tj}7t9-Q 0 l 222A2 
4 /;l, -'7'')v-7° 1 2 1 2 A 2 t::::m;9 Q ~--CO) 5::,; ,!x''.b. 7 -7 t 7-. 7° 1) 7::,; -;t'Jvt::::x1!7t L, --C ti 

J: V 'o 
(0139) 
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Yrm*~ui l Ii, 5:,; 5''.L- 7 '.7 t 7- 7° I) 7:,; -::1'Jv~ 3iHR L,, ~fR L, t::. 5:,; 5''.L- 7 '.7 t 7- 7° 
1) 7:,; 7°Jvt:xt!it1- Q 31HE1l" 5 :J. - 5 ~ l!HR L, -c ti J: 1, 'o Y/m*~fg: 1 Ii, 5:,; 1i'L- 7 '.7 t 
7- 7° 1) 7 :,;--,f}vO)~f}v-7" 1 2 1 2 A 2 O)r::f=r-Jy, G, 5:,; 5''.L- 7 Yt 7- 7° 1) 7:,; :fJv~ 5:,; 
5''.L- t:~fR L, -C ti J: 1, 'o Y/m/K~~ 1 Ii, 5:,; 5''.L- 7 '.7 t 7- 7° 1) 7:,; 7°Jv 1 2 1 2 A 2 I ~ 
mfRL,, mfRL,f::_7:,;5''L-,7'.7t7-7°1)7:,;7"Jvl 2 12A21 t=xt/7t9GJ!{§'J\7:).-
5 1 2 2 2 A 2 1, BJ: 'O\ ~{aJ"5 :J.-5 1 2 2 2 A 2 4 ~mfR G-Cti J: 1,,0 Yrm*~~ 
1 Ii, mfRL,f::_7:,;5''.L-7'.7t7-7° 1)7:,;:fJv~it{aL,, Ji--::J, :ilHRGt::.it{iqJ\7:). 5 
t:~-::5\ ,-c :J. 'Y t-V: X ~ J!{a L, -C ti J: It 'o 

(0140) 
~{iqJ\7 :J.-5 1 2 2 2 A 2 1, 1 2 2 2 A 2 2, 1 2 2 2 A 2 3 liJ::~cO)J\7 :J.-5 

D l;i,pGD60)~i'f~;o{~A_;-CtiJ:<, Ji--::J, J!{aJ\7:).-5 l 2 2 2A241iJ::l3cO)J\5 
:J.-5 D 1 iO" GD 6 O)~ 1) ;o{f:;?~;h-Cti J:1,,0 {~UAli, ~{aJ" :J.-5 1 2 2 2 A 2 1 Ii 
, :J. ,yt-V:xO)r4{_y{f::l:::',y 1--, ~t::.li, ~~f,'/Jv:,;,r,-;1,,,0)7-y5:,;:1';vo)t::.N)t=r1=n,Gn 
Q 7- '.7 5:,; 7°Jv*>1UO):,r)]1JJ1r:t= ~9 Q )\ 5 :J. -5 D 4, :J. 'Y t-V: XO)r4{_yfJ.tffJ:t= ~9 Q 
J\ 5 :J. 5 D 5, :J. 'Y t V: X ~ ?i'cl:} PU S CH 0) J2s{a t: M.il.1!9 GD MR S t: M9 G J\ 5 
:J.-5D 6, BJ:rJ'/~t::.li, J!{affljJt:M9QJ\7:).-5D 7 ~~A.;-CtiJ:1,,0 {~UAli 
, ~{aJ\7:).-5 l 2 2 2A2 4li, ~~mln~t:~9QJ'\7:).-5D 1, l) V-7-t:~9 
G J'\ 5 :J. -5 D 2, BJ: rJ'/ ~ t::. Ii, :J. ':J t-V: X 0)-Jt,1 7-' ( l:::' 'Y 1-- ~) t: M9 G J\ 5 :J. 
-5D3~~A_;-Ctid::1t'0 J!{aJ'\7:).-5 l 2 2 2A2 1, 122 2A2 2, 122 2A 
2 3, 1 2 2 2 A 2 4 Ii, r.scO)J\ 5 :J. -5 D 1 7)'< GD 7 J;j_'.9}0))\ 5 :J. -5 ~ ~ A.;-Cti J: 

(0141) 
~1 3, BJ:'O\ ~1 4t:;B1,,-ciclt\G:5;ht::.~:!MJ~:f'l.1Hi, 5:,;5''.L-7'.7t7-7°1)7:,;f 

Jv0):7'Jv-7"121 4, BJ:fJ, ~1B'J"5:J.-5 l 2 2 4t:x-;fl,-Cjj)filf§:5;h-Ctid::1t'0 ~ 
1 s t= B1t ,-cic-ilt-:5 nt::.~:tM%,JHi, 5:,; 5''.L- y Y t 7- 7° 1J y:,; 7°Jv0) :7'Jv-7" 1 2 1 2 
B2, l 2 l 2C2, BJ:O\ J2s{aJ"5:J. 51222B2, l 222C2t:xtL,-C:i@.J=§ 
:5;h-CtiJ:1,,o 

(0142) 
2 7- T 'Y 7° :J:,; T:,; V 3 :,; X.- 7- 5:,; 5''.L- 7 '.7 t 7-=.f:/lrn[O)~ 1 0) 7-T 'Y 7°t: B It, -C, :J. 

'Y t-V: X c ~*tt: 5:,; 5''.L- 7 // t 7- 7° 1) 7:,; :f;t,,t: ~-9 G '['rJ¥&;o{J!{a:5 ;h -C ti J: It 'o :J. 
'Y t-V:X t: 5:,; 5''.L- 7 Yt 7-. 7° 1) 7:,; 7°Jvt:~9 G'[W¥&;o{~ ~;h-Cti J: 1,,0 5 :,;5''.L- 7 
// t A 7° I) / / Jvt=~1- Q '['rJ't'-&li, ('['rJ¥&A) 5 / 5''.L- 7 // t A 7° 1) / :1'Jv0)1' :,;::p' 
'Y '.7 7- ~ JT-9f::_N)O)•~ff¥&, (•['ff¥& B) 5:,; 5''.L- 7 '.7 t 7- 7° 1) 7:,; :1'JvO)J!{.30)f::_N)O) 1) V 
- 7- ~ jj~9'[W¥&, BJ: tf/ ~ t::. Ii, ('M"f¥1il C) 5 :,; 5'' L- 7 '.7 t 7- 7° 1) 7:,; 7°Jv0) *>7Ll t: M 
9 G •['i'f ¥& ~ ~ A_; '1: ti J: It 'o 2 7- T 'Y 7° :J :,; T :,; V 3 :,; X. - 7- 5 :,; 5'' L- 7 '.7 t 7- =.F /II][ 0) ffi 1 
0)7-T'Y7°t:t:)1,,-c, ylAf*~uil ti, PRACH 1) V-7-~)+J1,,-c"(:,;::p'y'.77- 10)7:,; 
5''.L- 7 //t 7- 7° 1) 7 :,;-:fJv~J2s{a L,, PUSCH ~ffi1,,-c 5:,; 5''.L- 7 Yt 7- 7° 1) 7:,; :fJv 
0),1 :,;::p',y '.7 7- 1 ~ JT-9f::.N)O)'fJU&A ~ ~cl:} :J. 'Y t-V: X ~ J!{a L, -C ti J: It 'o ('tff¥& C) 
5:,; 5''.L- 7 '.7 t 7- 7° 1) 7:,; :1'Jv0)*>1U t= ~9 G '[W¥1illi, /f&JJ:MJv- 1-- y-1]-":,; 7-1' :,; '',/ '.7 
7-, BJ: rJ'/ ~ t::. Ii, -l:T1' '.7 1) 'Y '.7 V 7 }- ~ JT- L, -C ti J: It 'o 

(0143) 
~ 1 6 Ii, *~:!MJii:f'lJH: B It -1S 2 7- ':J 7° :J:,; :,; V 3 :,; X.- 7- 5:,; 5''.L- 7 '.7 t 7-=.f:/l[g 

O)~{~Ll~JT-9~'1:i10Go ~ 1 6CT) 1 6 0 0 c 1 6 0 2 t:;B1,,-c, yJm;,k~fg: 1 AcylAf*~fg: 
1 B Ii, 2 7- T 'Y 7° :J :,; T:,; V 3 :,; X.- 7- 5 :,; 5''.L- 7 '.7 t 7-=.f:/IIR ~ 00~9 Go Yrm*~iil 1 
A;o{~fR9G5:,;5''.L-7'.7t7-7° 1J7:,;:1'Jvl 2 I 2A2 1 Ii, 11Af*~~l B;o"~tR9G 
5 / 5'' .l, 7 '.7 t A 7° I) 7 / :1' }v 1 2 1 2 A 2 2 C Ii~ :tJ: Q O L, iO" L,' y/Af *~ ~ 1 A ;o{m:fR 
9 G 5:,; 5''.L- 7 '.7 t 7- 7° 1) 7:,; 7°Jv 1 2 1 2 A 2 1 ;o{j-;f /7t9 G ~{BJ\ 5 :J. - 5 Ii, ylAf*~ 
lit 1 B ;o{~fR9 G 5:,; 5''.L- 7 '.7 t 7- 7° I) 7:,; :1'Jv 1 2 1 2 A 2 4 ;o{j-;fJ;t9 G ~{aJ\ 5 :J. -
5cloJG-CtiJ:1t,o :':1:Jl'JlGt{aJ"5:J.-51il 2 2 2A2 4'1:ct0-=>-CtiJ:1t,o 

( 0 1 4 4) 
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160 Ot::JS1.,,---c, Y/Af5K~uil A/;l, 7/!fl.:-.-77-t:7-.7' 1)7/7'';1./1212A21 ~ 
mfi3-t GO 1 6 o or: JSv ,---c, yiAf*~g 1 A ,::1:, mfi3J\ 5 ;1- -/7 1 2 2 2 A 2 4 t::t4-:::5\ \ 
---C, Yiffi5K~[][ 1 AO)i~tijlJ-j'-, JS J:: cf, 5 //7''1, 7 7-t: 7-. / 1) 7 / /'Jv 1 2 2 2 A 2 1 0),--( 
/ 'Y 7 7-. ~ '2tc/::..' ;I- 'Y -t: V X ~ *{199 Go 1 6 0 2 t:: t:) v, ---C, Yim5K~l][ 1 B (±, 5 / /7'' 
A77-t:7--7' 1)7/7''Jvl 2 12A22~~i.H!39G 0 160 2t::JSv,---c, JlAf*~ffl[l B(± 
, m{§J\ 5 ;I- -/7 1 2 2 2 A 2 4 t::~-:5v ,---c, Yiffi5K~fli 1 B O)ifli531J-i'-, JS J:: V\ 5 / 5''A 
77-t:7-.7' 1)7/7''Jvl 2 2 2i\21J)1'/T,'Y77-.~'2tcl::..·;J..,y{: VX~m{199Go 

(0145] 
~±tl!Jm~fli 3 (±, 5 / 5''A 7 7 -t: 7-. / 1) 7 / fJv 1 2 1 2 A 2 1 , JS J:: 0\ 5 / 5''A 7 

,;; -t: 7-. 7' 1) 7 / 7'Jv 1 2 1 2 A 2 2 o)f~te t::fix:J-n G, JiAf*~g 1 A,:: J::-=> -c :i.tfa~ .:ttJ: ;1-

'Y -t:-V X O)~{§/;f:~te t::)Jx;J)J L,, Yiffi5K~fli 1 B t:: J::-=> ---Cm{i3~ .:hf:. ;I- 'Y -t:-:)O)~{i3/ 
t~/:ilt::1-kJ:!~L,t::.;f;~fi', Y/m5K~ui 1 AO)i~WJ=t-t::~-.5< :J / /1/ 3 / 1) './l) .:i-V 3 /~ 
m{aL, (1604), fl--::), 7//7''A77-t:7--7'U7//Jvl 2 12A22t::x1tt~9G7 
/YA77-t:7-.v7-.*/A~mffl9G (1606)0 ffi*~flilB~ 7/Yi:-.-77-t:7-. 
v 7-. * / 7-. ~ ~{a L, t::.;f;~i'r, 5 / /7'' A 7 7 -t: 7-. v 7-. * / 7-. t:: '21 ;ct .:h G I) l) / 7 7' 5 / f' 
t::~-:5v 'L' pus CH~ ffiv 'L)tffif*~ffl[ 1 B O)ifli531J-i'-~ :;!{§'9 Q ( 1 6 0 8) 0 {'JU::, 
ffi5K~ui1B~ :J/T/Y3/l)~l).:i-V3/~~ffl9G (1610)0 ~~Jm~fli 

3 (±, Jiim5K~g 1 i\ t:: J::-:> ---C *{Ft~ .:ht:. ;I- 'Y -t: 1/ X t:: 5 / /7''1.:-.- 7 7 -t: 7-. / 1) 7 / 7''Jv 1 
2 1 2 A 2 1 0)1 / :p',y,;; A~ 7:R-(r·rwf~n1g ;ct .:n ---c v \ Q J:~i'r, 5 / 5''1.:-.- y :7-t: 7-. 7' 1) 7 / 
7''Jv 1 2 1 2 A 2 1 t::x1fu9 G 5 / 5''A 7 7-t: 7-. v 7-. * / 7-. ~ *{§ L, lJ: < ---C ti J:: v 'o i'tu, 
5 / 5''A 7 7 -t: 7-. 7' l) 7 / 7''Jv ~ 7:R9't,f¥~(±, ;J.. 'Y -t:-V X o)r-;Pt{t. e::' 'Y f', ;ct t:::. (±, ~ 
~)11Jv /1J{Jv0)7-.,;; 5 / fJvO)t:::.N:>t::m1.,, G.:hG 7-.,;; 5 / 7''Jv~>11J, ;1- ,y-t:-:JxO)r-{f-i;;_HJt 
ffl/:, JS J:: cf/ ;ct t:::. (±, ;I- 'Y {: 1/ X ~ '2tc/::..' p u s C II 0) *fat:: ~:i)E9 QI) MR s t:: J::-:> L 
~;ffi! ~ ;h ---C ti J:: v \o 

(0146] 
~ 1 6 0) 1 6 0 4 c:: 1 6 0 6 t:: JS v, ---C, 5 / /7'' A 7 7 -t: 7-. v 7-. * / 7-. c:: :J / T / V 3 / 

1) '/ 1) .:i-V 3 /(±, !rub p D s C Ht::s:¼.:h---Cti J::1.,,0 9~/J:v~, ~ 1 6 0) 1 6 0 4 c:: 
1 6 0 6 t:: JS v, ---C, 5 / /7'' A 7 7 -t: 7-. v 7-. * / 7-. c:: :J / T / V 3 / 1) '/ 1) .:i - V 3 / ~ '21 
t: [' 7 / 7-. * - [' 7' tJ 'Y :7 ;l)f.' p D s C H ~ ffi V 'L m {a ~ ;h L ti J:: V '0 ':1fr ~ p D s C H 0) 
7-.71/ .:i - l) / (;lO)t:::.N:> t::, J::~ L, t:::. RA-RN T I , ;ct t:::. (±, J::~ L, t:::. X- RN T I t:: 
J::-:> ---C 7-. 7 5 / fJv~ .:ht:. CR C ;l)i{-11]□ ~ .:ht:. DC I 7 7]- -7 'Y f' ;l)iffiv, G .:h ---C ti J:: v 'o 
~ 1 7 (±, *~ffiliID Jt~ t:: JS t't G 5 / /7'' A 7 :7 -t: 7-. v 7-. * / 7-. JS J:: r.J' / :¼ t:::. I± :J / T / V 3 
/ 1) ',/l) .:i-V 3 /~st: f' 5 / 7-.*- f' 7''p 'Y 70)~{:71j~7T'\-t~-CcDGo ~ 1 7 t::JS1.,, 
---C, f'7/7'*-f'/t1'Y7(±, A...,y5'' 170 0, JSJ::-0\ n{Jjlf[O)RAR/CR { 1 7 
2 1, 1 7 2 2, ... , 1 7 2 n} ~S<I:}0 RAR/CR(±, 7//7''A77-t:7--v7-.* 
/ 7-., :it::(±, :J /T/Y 3 / 1) '/ 1) .:i-V 3 /l."cDG 0 A...'Y 5''_ 1 7 O O (±, n{m[0)-1:r 
7''A... 'Y /7''_ { 1 7 0 1 , 1 7 0 2, ... , 1 7 0 n} ~ '2rc/::..' 0 A. 'Y /7''-JYf .:h-F';h(;:1:, 
RA R / C R 0)-f:-;h-F';ht::xtJ;t L, ---C ti J:: v ' 0 {ylj ;z (;f, -it 7''A... 'Y /7''_ 1 7 0 1 (±, RA R / 
C R 1 7 2 1 t:: x1 [it L, ---C ti J:: v 'o 

(0147] 
-1:r /A... 'Y /7''_ { 1 7 0 1, 1 7 0 2, ... , 1 7 0 n} 0)-f:".:hi:?.:h(±, 5 / 5''A 7 7 

-t: 7-. 7' 1) 7 / 7''Jv 0) -1 / 'Y 7 7-. ~ jj~ 9 5 / /7'' A 7 7 -t: 7-. 7' 1) 7 / 7· Jv i~531J F ~ '2T Iv -c ti 
J:: v \0 -it 7"A... 'Y /7''_ 1 7 0 1 t:: 2 7-. T 'Y /:J / T / V 3 //'Z- 7-- 5 / 5''A 7 7-t: 7--=f:/li.t'[O) 
ffi 1 0)7-. T 'Y ---J't:: JSv 'Lm{a L, t:::. 5 / 5''A 7 7-t: 7-. 7' 1) 7 / /'JvO)---( / :p',y 7 7-. ~ /]'\9 5 
/ /7,'A 7 ,;;-t: 7-. 7' u 7 / /,Jv]jfli5JIJ -_:f-n1'2! :¼ .:n---c v, Q ;1:~fi', yiAf*~iir 1 t±':1frat-it 7'A... ,;; /7'' 
1 7 0 1 t::x1Tit9-G RAR/C R 1 7 2 1 ~lt{Uf G---Cti d::v\o 

(0148] 
-it 7''A... 'Y /7''-(±, -'=1frAt-1:r 7''A... 'Y 5''-;l)f._xt};t9 GR i\ R/ CR t:: 5 //7''A 7 :7-t: 7-- v 7-.* 

/ 7-- ;l)ig ;¼ ;h ---Cv' G _:_ C:: ~ ;zR9t::.N:)O) 7 5 tf ~ g /v-Cti J:: v ' 0 7 7''A... 'Y /7''-(;:1:, =1:J~+_J-- / 
A... 'Y /7'' ;l)i_xj};t9 Q RA R / C Rt:: :J / / 1/ 3 / l) ',)" l) .::I. 1/ 3 / l) ',)" l) .::I. 1/ 3 / 1)1 
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( 0 1 6 4] 
7 /' 5''1>, 7 Y t 7-. v 7-. ~ /' 7-. st{§* t:: l:t :J /' T /' V 3 /' 1) ~/ 1) .:i V 3 /' 0) ~J&O)f:9U t:: 

-:)It, -Ca$lSJj9- o O y/Af;;k~fli 1 0) MAC /;t, 2 7-. T 'Y 7° :J -YT -Y V 3 'YK- 7-. 7 -Y 5''1>, 7 Y 
t 7-. =p/1[\'{0)'ffi 1 0) 7- T 'Y 7° ( 7 0 0, 8 0 0) t:: B v, -C 7 -Y 5''1>, 7 Y t 7-. 7° 1) 7 -Y -:J'Jv c 
Y®*~fi110)~{&5}1J~-JJ{m{a~.:hf::j:~i:ft::, Yim*~~ 1J)MACt:tffi10)5--f '""<'- (first 
mac-Content inReso 1 ut i onT imer) ~ 7-. 5 - }- L, -C ~ J: v ' 0 -::. -::. 'c", Y®*~ui 1 O)MA C /j: 
ffi 1 0)5-1 '""<'- (first mac-ContentinResolutionTimer) -JJl7 -Y=-'Y'.~1'L,-Cv"oFR~t::, :J 
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/' /' V 3 /' 1) './ 1) :.::z. -V 3 /' 0) t:: (b 0) P D C C I I a3 J: 'CT' 5 /'!fl>. 7 7 t 7-. v .7-. M' /' 7-. 0) 

t::<bO) PD CC H ~ -=c.:::.y1 t_,, ··ct J: It 'o Y/m*~ui 1 O)MA C Ii, 2 7-. 7"- 'Y :1 /'T /'Y 3 
/' .I'(-7-. 5 /'!fl>. 7 7 t 7-. +/r!I[ 0) ffi 3 0) 7-. T 'Y 7° ( 8 0 4 ) /:: B It' L ylAf *~ui 1 0) 1H'!IU11J ~ 
:iJ{J2s{§'~ .tit:::J.:~#1::, Yim*~iil 1 O)MA C liffi 2 0) ,!; 1' 7 (second mac-Content inReso 
1 ut ionTimer) ~ 7-. ,!;- }- L, --Ct, J: 1t, 0 -:. -:. -C, Yw*~ui 1 O)MA Clim 2 0) ,!; 1' ?- (s 
econd mac-ContentinResolutionTimer) :iJ's.7/'.:::./'!fl,,t1t,GFs91::, :1/'T/'Y3 /' 1) ',./ 

1) :.::z. V 3 /' (J)t::<bJ) PD C CH~ t.:::. 5 t_,,-c t, J: It 'o Y®*~ui 1 J)M AC Ii, ffi 1 J) 5 
4'--7- (first mac-ContentinResolutionTimer) ~t::liffi 2 O),;x,{ ?- (second mac-Con 
tentinResolutionTimer) :iJ{fil1fJ Gt::J~-ff, :1 /'T/'Y 3 /' 1) '/ 1) :.::z.-V 3 /'l::~rui:Gt:: 
c fJt~i.::: L, --Ct, J: It ' 0 Yw*~ui 1 0) MAC 1:: J:-::> --C :1 /' T /' V 3 /' 1) '/ 1) :.::z. -V 3 /' iJ's.JJjc,J.jJ 
L, "Cit ,ti:i,,, C ;lj.ld: ~ .:tl,,t), il --:::>, 7' {ft)i!i (!lo/Jf!R)i!i) :iJ, G~jJ 5 /' l:: /' ,;;· ~B~{¥lt. (power 
ramping suspension) (J)Jl![9;0iJ's.~{a~ .ti "Cit, 7d: It ,:J.:~#, Yrffi*~fil't 1 O)MA C li7-. 'Y 7° 2 
0 0 3 1::~A,-Ct, J:1t, 0 _:_ _:_ -C, m 1 O)y',{ ?- (first mac-ContentinResolutionTimer 
) (J);R~BJ:cf/~t::liffi20),;x,{?- (second mac-ContentinResolutionTimer) (J);R 
~Ii, ¥:1:t!!ftu~fil't3:iJ,G~{aL,t::J::{ftfli (RRC) 0)'[~-¥~ (J'\7;,{ ,!;) 1::,¥-51t,tl}x 
G.titt, J:1t, 0 -:.-:. -C, m 2 O)y',{ ?- (second mac-ContentinResolutionTimer) Ii, 
ffi 1 (J),;x,{?- (first mac-ContentinResolutionTirner) 'c'2v-::>--Ct,J:1t, 0 _:_O):t~,ff, J:: 
{v.Jli (RRC) (])•[~¥~ (/'\7;,{ 5) Ii, ffi2J)51'7- (second mac-ContentinResolu 
tionTimer) (J);R~ ~m~ 7d: < --ct, J:1t,o 

(0165) 
7-. T 'Y 7° 2 0 0 3 1:: B It, --C, Y/m*~ui 1 0) MAC Ii, F {v.~ ( fo/Jf!f1:~) :iJ, G ffijJ 5 /' l:: 

/'7•'~B~{¥lt. (power ramping suspension) (J)~9;0:iJ's.~{B~.tit1t,G:iJ,t:''5:iJ,~flJ5ETG 
o F{ftfli (fo/13:Mfli) :iJ,Gffl1J5/'l::/'7,·~~{¥1l: (power ramping suspension) O)Jl![9;0:iJ's. 
~{a~ .ti--c It' ld: It ,;!.:~-fr, Yim*~ui 1 (J) MAC li*{a jJ 9 /' ?<' (PREAMBLE~TRANSMISS ION~~co 
UNTER) ~ 1 --=>1' /'7 1) ;,< /' }- L,, 7--T'Y 7°2 0 0 6 /::~A,-Ct, J:1t, (7--T'Y 7°2 0 0 4 
) o l'"{v.Jli (fm#t!Jli) :iJ,G'~1J5/'l::/':7' B~f.ir. (power ramping suspension) 0)~9;0 
:iJ's.'3t{a~.:tl,t1t,G:J.:~-fr, ylAf*~f§:1O)MACli7--T'Y7°20 0 6/::~A,-Ct,J:1t,o -:.-:.-c 
, 5 /' ,;;·· l>. 7 7 t 7-. +/r!I[ 0) ~tR Gt:: !x 1' 7° / 7 7t - l>. 1:: :iJ,:iJ,;tJ G .f, ~jm_(J) *fa jJ 9 /' !x 

(PREAMBLE_TRANSMISS ION_COUNTER) :iJ{J=§lt, G ;ti,-c t, J: It ' 0 Y®*~ui I J)~JJf!fJ,~ Ii, MA 
C~G5/'Yl>.77t7-.7°1)7/'7°~(J)~ffl~ffim~.ti~~, 5/'Yl>.77-t:7-.7°1)7/' 
~1'JvO)J2s{a~ ~ tJ 'Y 7°G t:::J.:~,ff, MAC 1:: Gffl:fJ 5 /' l:: /' ~- □~{¥IL (power ramping su 
spens ion) J)Jffi~U ~ ~ L, --Ct, J: 1,, 'o Yim*~ui 1 J)!p'1Jfll!~ Ii, MAC iJ, G 5 /' y1··1:,. 7 7 t 7-. 
7° 1) 7 /' 7°Jv c Yw*~ui 1 (J) lli5JIJ ~O) ~{a~ r~ m ~ .tit:: iJ's., 5 /' ,;;·· l>. 7 7 t 7-. 7° 1) 7 /' 7° 
Jv c Y/ttt~~fil't 1 O)lli5JIJ 7-0) J2s{a ~ ~ tJ 'Y 7° L, t:::J.:~,ff, MAC 1:: ffl:fJ 5 /' l:: /' ~- □~{¥ IL ( 
power ramping suspension) O)Jffi.~U~mL,tt, J:1t, 0 Yw*~ui 1 O)!p'1Jfll!~li, 5 /'?<'··1:,. 7 
,;Jt A 7° 1) 7 / ~1'Jv~ ~ct' p RAC HO)~{aO) ~ tJ 'Y 7°1::£-:::5\ 'L' YIM*~~ I O)a®5JrJ~ 
~~ct' PUS C HJ)~{§'~ ~ tJ 'Y 7°G--Ct, J: lt'o 

(0166) 
7-. 'Y 7° 2 0 0 6 I:: B It' L, Yrffi*~ui 1 0) MAC Ii, ~{a jJ 9 /' ,;x (PREAMBLE_TRANSM I 

SS IONCOUNTER) iJ's.fiJrJi:::J){[]'(A c· 2v G iJ, t:' -5 iJ, ~ frJJi::: L, --Ct, J: It 'o Y®*~ui 1 CT) MAC Ii 
, ~{ajJ 9 /' ,;x (PREAMBLE_TRANSMISS ION_COUNTER) iJ's.p)r5E(J){u'[A -Clild: It ,J~,ff, 7-. T 'Y 
7° 2 0 1 0 /::,iiA,-Ct, J: It ' 0 Y/m/K~ul'i 1 O)MA C Ii, *{afJ 9 /' ,!; (PREAMBLE_TRANSMISS 
ION_COUNTER) iJ's.fiJr5EO){@[A-C2vG:t~,ff, J::{ft~ (RRC) 1::5/'5··1:,.77{:7,.fr:19m'! (ran 
dom access problem) ~-u-;l,,--Ct,J:1t, (7--T'Y/2 0 0 8) o J::{ftAi (RRC) Ii, l'"{ft 

~ (MAC) :iJ, G 5 /' y1··1:,. 7 7 t 7-. Fr:19~ ~~~.tit::-:. c /::,¥-:::5\ ,--c, ~*", 1) /' 7 ~!& ( ra 
dio link failure) :iJ's.,f~/::ti~.ti6c;lj.ld:l,,, RRC CONNECTED~/::ti+/r!I[ (leav 
ing RRC_CONNECTED procedure) ~t::liRRC:1;:z ... 7y3 /'-fl}Tnf_il-=p/l[g (RRC connection 
re-cs tab 1 i shment procedure) ~ ~fi L, Lt, J: It ' 0 RR C CONNECTED .i!!tl:1-=f:/III[ 
BJ: cf RR C :J ;t ... 7 V 3 /'fl}.fitft+/r!I[/:: Bit 'L, RR C Ii.MAC /::MAC (J) 1) t 'Y }- ~ ~ 
>KTGo Yrffi*~fil't 1 0)1:{ftAi (RRC) l::J:-::>--CMAC0) 1)t,y },:iJ's.~>K~.tit:::J.:~,ff, yJM 
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5K~iii 1 O)MAC/:l, *t!i~G---Cv"05/'5,.A77tA7°DV-:)-\,~A r-'Y/900 S::.S::. 
c\ ffJrFEO){fl[i\/;l, ~_:k~{i3@J~;}J::t:liit:;k~.ttfi@J~c'2D-:=>---Ct> d::v"o S::. S::. c', ffJrFECT){fl[ 
At:l, ~lfu}m~i_ii3;o•G~{sL,t::J::{ft@ (RRC) 0)•[1/~lit (J\7;,{-5) t::~-::5\-.---cl};t 
Gn-c't> d::v"o 

(0167] 
Yffij5K~ ~ 1 0) MAC /;l, AT 'Y 7° 2 0 0 2 t:: B v "---C 5 /' 5'' A 7 7 t A =p/llR t:: ~J[!x: L, t:: c: 

flj FE L, t:: ;I:~ ft t:: , F~.1J 5 /' 7° 7 'Y 7° tJ r; /' 5 1f. 1 --::) '1' /' 7 1) ;,{ /' r- 9 0 ;o" ~:::>:'.> 7)• 1f. flj FE L, 
Lt>d::v" (AT'Y/2 0 1 O) 0 rKr, )fjAf*~/_iilO)MAC/;l, AT'Y/2 0 0 2t::Bv"L 
5 /' 5'·.1:,_ 7 7t A=f./l!Rt::~J[!x: L,, 11. "J, ~{v:J® (/jo/J.E_IJ@) ;o, G~1J 5 /' l::: /' Y-' - □~{¥ll ( 
power ramping suspension) O)jfil~U;o{~{i3~t1---Cv"7J:v";I:~~, ,-~1J5/'7°7'Y/7J9/'5 
1f. 1 "J"l /' 7 1) ;,{ /' r- ~9 0 ;o, c' -5 ;o• 1f. '¥1J5E L, ---Ct> J: v ' 0 9 ~D'S, Yim5K~1i'it 1 O)M AC /;l 
, A 'Y 7° 2 0 0 2 t:: B v "---C 5 /' 5'' A 7 7 t A ~/IIR t:: ~J[!x: L,, 1=L "J, F {ft)® ( ~o/1.E_'t!flj) ;o, 
G'~1J 5 /' l:::' /' y-·~a~{¥ll:-. (power ramping suspension) O)Jffi.~U;o{~{a~ tl----Cv-. 0 ;1:~~, 
~jJ 5 /'/7 'Y 7°jJ 9 /'5 ~ 1 "J"l /'7 1) ;,{ /' r-90 iO• c· 5 i0•~flj5E L, ~<Lt> J: v'0 

(0168] 
yiAf*~u'[ 1 O)MA C /;l, ffifJ 5 /' 7°7 'Y 7°jJ 9 /' ')I 1f. 1 "J"l /' 7 1) ;,{ /' r- 9- 0 C: flJ'.rE L, 

t:::lfn~· t::, ffljJ 5 /' 7°7 'Y 7°jJ 9 /' 5 1f. 1 "J"l /' 7 1) ;,{ /' r- L, ---Ct> J: v" (AT 'Y 7° 2 0 1 
2) o Jiw5K~~ 1 CT)Mi\ C t:l, AT 'Y 7° 2 0 1 2 CT)1tt., AT 'Y 7° 2 0 0 1 t::*c7J-, :i!HN L, 
t:: -!5l ,{ 7° / 7 7l"" - A 0) ::I /' T /' V 3 /' ,I'( - A 5 /' 5'' A 7 :7 t A ~ /Ill'[ 1f. '.% fi L, ---C t> J: v "o Yim 
5K~iii 1 O)MAC /;l, ffl1J5 /'/7'Y 7°jJr; /'5 ~ 1 "J"l /'7 1) ;,{ /' ]-.. L,~1;,c:flj5EL,f;:: 
;1:~ftt::, AT 'Y 7° 2 0 0 1 t::*c7J-, ~tN L, t:: 5 ,{ 7° / 7 7l"" -AO) ::I /'T /' V 3 /'/'(-A 5 
/' 5''.t,_ 7 7t A~/I[!'[1,f_ '.%fi L, ---Ct> J: v 'o 

(0169] 
AT 'Y 7° 2 0 1 0 t:: Bv 'L, )/Af5K~fi;[ 1 O)MA C /;l, ~{aiJ r) /' -!;l (PREAMBLE~~TRANSMI 

SS ION_COUNTER) t::~-::5\-.---c, ffljJ 5 /' 7°7 'Y 7°tJ r) /' 5 1f_ ,{ /' 7 1) ;,{ /' r- 9 0 ;o• c' -5 ;o• 
1f_ flj FE L, -c t> J: v "o A 'Y 7° 2 0 1 0 t:: B v "-c J.2iAi3 jJ r; /' 5 ( PREAMBLE _TRANSMISSION 
COUNTER) 1f. %:IJ-=> f::5R I) ;o{J:iJr'.rEO)f@: B c' 2D 0 ;l:~~t::, yiAf*~f§: 1 O)MA C /;lffljJ 5 /' 7°7 
'Y 7°jJ 9 /' 5 ~ 1 "J"l /' 7 1) ;,{ /' r- 9 0 C: flj5£ L, ---Ct> J: v ' 0 S::. S::. c', ?Jr5£0){[)'f B /;l, ~tfu 
m;~~3;o•G~{i3Gt::J::{fL:m (RRC) CTY['fif~ (J'\7;,{-5) t::~--::51;,---cl};zGtl----Ct>J: 
v 'o ?Jr5£0){@: B t:l, 1 ~ t:: t:l l J: I) _:k ~ v \~~c'd)-:=> ---Ct> J: v 'o Yim5K~1i'it 1 O)MA C /;l, 
ffljJ 5 /' 7°7 'Y 7°iJ r; /' 5 ;o{~{siJ r; /' 5 (PREAMBLE_TRANSMISS ION_COUNTER) ~ ~;z ~ 
v" J: 5 t::, ylAf*~fg: 1 CT)MA C t=I ~;o{•~1J 5 /' 7°7 'Y 7°jJ r) /' 5 CT){@:i,f_ ~)ff_[~ L, ---Ct> J: v ' 0 

(0170] 
PXF, 5 /' 5··.1:,_ 7 7 t A 7° 1) 7 /' ~1'Jv 1f_ 15zt.• P RACH O)J.2i.{§'O) f;::&)O) J.2s{§'ffljJ P p R 

AC HO)J'l~JE1i~t= JV 'LITTlSJl9- Q O p RACH BJ!{aO)f;::&)O)J!{sffljJ pp RACH /;l 
~:,i; ( 5 ) t:: J: --:> ---C 4 ;z G tl- ---Ct> J: v "o 

(0171] 
[~5] 

PrRAcn = min {, PREAMBLE RECEIVED TARGET POWER+ } [dBm] 

where 

- is the configured UE transmit power defined in l 6] for subframe i of serving cell . 

- is the downlink path loss estimate calculated in the UE for serving cell . 

(0172] 
P CMAX, c ( i) /;l, -1:r l:::'/'Y''t)v C 0)-1j-7°7 V A i O)f;::&)O)~_:kJ.b.{1§'~1Jc' 

2D 0 0 P L c t:l, +,r-1:::· /' Y-'t Jv c t= B t10 ~ t) 1) /' 7 O)J\A DA (pa th 1 oss estimate 
) c'2D-=>---C, YrAf5K~iii 1 t::J:-:=>---CJ'Ji'ff:~tl-00 min t:l, A1J~tl-t:::ri~OJf@:OJr::p;o•G~ 
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1j\O)fg~JlzT~~l:«>0 0 PREAMBLE REC E IVE D TARGET POW 
ER Ii, ~~ ( 6) r:: J: -::i-C Ef ?t. G tl,o o 

(0173] 
(~6 J 

PREAMBLE RECEIVED TARGET POWER 

= preambleinitialReceivedTargetPower(m) + DELTA_PREAMBLE(F) 

+ (PREAMBLE_TRANSMISSION_COUNTER- 1) * powcrRampingStcp(m); 

where 

- preamblelnitialReceivedTargetPower(m) is configured by higher layers (RRC) for m=0 
and m=l. For 4 step contention based random access procedure and non-contention 
based random access procedure then m=0, and for 2 step contention based random 
access procedure then m=l. 

- powerRampingStep(m) is configured by higher layers (RRC) for m=0 and m=l. 

- DELTA_PREAMBLE(F) is configured by higher layers (RRC). Each 
DELTA_PREAMBLE(F) value corresponds to a PRACH format (F). 

(0174] 
p r e a rn b 1 e I n i t i a 1 R e c e i v e d T a r g e t P o w e r ( m) Ii, 

J:{v.~ (RRC) t:::J:-::i-Ca'~J.E~;rl,oo power Ramping Step (m) li~{B° 
ffijJ0)7 ~ . .,.r;t7,y-;/O)AT'Y /7"l ;(1:cbo 0 pow e r Ramp i n g S t e p (m) 
Ii, -1:1ft~ (RR C) t::: J: -::i -Cci~J.E~ tl,oo 4 AT 'Y -;/:J 'YT -YV 3 'Y""- A 5 -Y !fh. 7 
7tAv7-.~-YA=F·l'll'L BJ:-O\ jl=:=i-Y -YV3 'Y"" A5-Y,!fh.77tA=f:/111'it:::xtG-c 
, m Ii O --Ccb oo 2 AT 'Y -;/:J 'YT -Y V 3 'Y""-A 5 -Y !fh. 7 7 t A=F)l~t:::xt L,-C, m Ii 
l c'd':>0 0 ,t;,j:;h't:,, pre am b 1 e In it i a 1 Received Target P 
ower (0) C:preamblclnitialReceivedTargetPow 
er (1) -Jy1, -1:1iL~t:::J:-::i-Ctl~7E~tl,-CtiJ:1.,,0 9-;,j:;h't:,, powe rRarnp i ng 
S t e p ( 0 ) C: p o w e r R a m p i n g S t e p ( 1 ) -Jyr, L: 1ft~ t::: J: -::i -C i~J.E ~ ti, 
o O .:§½:tff!}0~fi![ 3 Ii, p r c a m b 1 c I n i t i a 1 R e c c i v c d T a r g c t P 
owe r ( 0) ~ 1J~T -1:1ft~ (RR C) O)•['jf~li (/'\ 5 :J.. -!} ) C: p r e a rn b 1 e I n i 
t i a l Re C e i V e d T a r g e t p Owe r ( 1 ) ~ mT J::1ft~ (RR C) O)•['gliii 
(;'\ 5 :J.. -5) ~ *1a L,-C ti J: 1, ' 0 ~:tff!mi~fi![ 3 /i, p owe r R amp i n g S t e p 
(0) ~/-RT-1:1ft~ (RRC) OY['i!fffl (J"\7:J..-5) C: power Ramping Ste 

p ( 1 ) ~ ~9-J-:{v:Ji'i (RR C) OY['Jg:#!i (J'\ 5 :J.. -5) ~ ~fa L, -C ti J: v 'o 
(0175] 

2 A 'Y -;I :J -Y -Y V 3 -Y "" - A 5 -Y !J'' A 7 7 t A v A ~ -Y A =p /lll'L 4 A 'Y -;I :J -Y 
'YV3'Y""-A7'Y~h.77-lzAVA~'YA~E, BJ:a, #:J'YT'YV3'Y""-A7'Y 
!J''L,,. 7 7 t A=F)l~t=x~· L, -C, ~JffiO) p r e am b 1 e I n i t i a 1 R e c e i v e d T 
a r get Powe r-JJ1J=§1.,,G;ti,-CtiJ:1.,,0 2A '1//:J'Y 'YV3'Y"" A7-Y!J''h.7 
7 t A v A~ -YA ~J@L 4 AT 'Y -;I :J -YT -Y V 3 -Y "" - A 5 -Y !f h. 7 7 t A v A ;j{-Y A~ 
/lll'L BJ: cf', ii=: :J -YT -Y V 3 -Y ""-A 5 -Y !J''L,,. 7 7 t A+/rll'it:::xt L, -C, ~;mO) p o w e r 
Ramp i n g S t e p -/)'\J=§I.,, Gtl,-Cti J:1.,,0 

(0176] 
DELTA PREAMBLE (F) li-1:1ft~t:::J:-::i-ci~J.E~tl,-Ctid::v" 0 DELTA 
PREAMBLE (F) O)~;ti,-=ftl,/iPRACH77t-7'Y }- (F) t:::xtJ;tL,-ctiJ:1.,, 

0 P RAC H 7 7t - --:7 'Y }- Ii, 5 -Y !}'' h. 7 7 t A/ 1) 7 -Y :iJvO) 7 7t - 7 'Y }- 1: cb -::i -C ti 
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J:i,-.o PRACII77t-7'Y r-/:J:, CP:f~t 7 ✓ 1il>.7:7t?..7-.7° 1)7/~fJvO)*~LlO)~~ 
, 7/"Yi>. :7t?.7- 1)7/~:1'Jv0)*~Ll0);M@IJjlgL,@]~~~/vl."t;J:l,\o ~:ttl!%u~fil[3/:J: 
, D E L T A P R E AM B L E ( F ) ~ ~ -,t J:: {_{[fl! ( R R C ) 0) f~ ¥Ii ( J '\ 5 ;J.. - 5 ) ~ 
~ 1R L, --C :f:; J: i, -. 

PREAMBLE TRANSMISSION COUNTER/:l, J::JZf!L,t::*{s/J17 
✓ 5L"d0Go 

(0177] 
-,t 1'J: V'S, yifibk~ ll!i 1 /;J:, 5 / 5•' l>. 7 :7 t 7- v 7- ;j{ / 7- 0) ~ {§' £ t:: /;J: :=I / T / V 3 / 1) 

',)" 1) ::.L -v 3 /O)~J{!Xt::~-::5\ "L' 2 7- ';/ 7°:=I / / 1/ 3 ✓/'(- A 7 / 5''1>. 7 :7 t 7-,-=p 
/l[t:!O):ffi 1 0)7-T ';/ 7°t:: ;Bl, "L*{R~ n-0 PRACH 0)*1aO)t::(\1)0)*1§'ffi:1J ~ 5 / /7 ';/ 
7° L, --C :f:; J: i, "o -,t tJ: V'S, Y#t,k~fll[ 1 /:J:, 5 / 5•'1>. 7 :7 t 7- v 7- ;j~ / 7- O)~{s £ t:: t:l =i / 

/ 1/ 3 / l) ',)"l) ::.L -v 3 /0)~!:!!Xt::~-::5'1, "L' 4 7- ';/ 7°:=I / / 1/ 3 ✓ /'Z- A 7 / 5•' 
l>. 7 :7t 7-=f/@!O)~ 1 0)7' 7 ';/ 7°t:: ;Bl, "L*{a~ n-0 PRACH J)*{§'J)t::N)O)*{§'ffijJ 
~ 5 ✓ /7 'Y 7°L, --C :f:; J: v "o 

(0178] 
J;J_ 1'", PU S C H O)*{§'O) t:: &'JO)*{§'ffljJ P p u s c fI O)J'i~JE'.1iWt:: -::J v "--CfillAJ)-,}- -0 o 
(0179] 

27-T'Y/=1/T/1/3 //'Z 7--5 ✓ 5··1>.7:7t?.7--=f/l[t:!O):ffi 1 J)7-T'Y/ (7 0 0, 8 
0 0) t::Bv"L*{§~ n-0 PUS C H0)*{§'1lH~$/j'jO)fr,:--C7Jr, 2 AT';/ /=1 /T/1/ 3 / 

/'Z-7-5 ✓ 5··1>.7:7t7-.-=¥-Jr00t0):ffi 10)7-, ,;;7° C7 o o, 8 o o) t::j31,-.--c;ids~n-0 P 
RAC H0)*1R'11H!1.M~t=~ £n0i~i'i', .'Af ~PUS C HO);)l{RO)f::(\1)0)*1affl:1J Pp us 
c II /;J:, .'Af lffi P RA c H 0) *1s 0) t:: &I) 0) *1smh P P R Ac II t:: ~-:j\ "--c 4 :z G n --c :f:; J: 
v "o f;§Ll ;z ti, 'Jfrlffi PU S C 110)~{1§0) t::&l)O) ~{slt:b P pus c H !:l, ~ P RAC II 0) 
*fi§O) f::(\l)O)*{§'ffijJ P PRACH C: r2u G L"t; J: l, "o 

( 0 1 8 0] 
-l:r \:::' / :7''t )v c O)-l:r ':f7 v l>. ( i ) t:: Bit -0 PUS CH O)~f,30) t::&l)O)~{i§'~:tJ P 

PUSCH, c ( i) /;J:~;i:1:; (7) t::J:-:>--C 7'-Gn--C:f:;J:l,\o 
(0181] 

(~7] 

{

p CMA)Cc (i}, } 
PPUSCH C ( i) = min 

, lOlog10(MPUSCH,c(i}}+Po_PUSCH.c +ac ·PLc +L\1F,c(i}+ .fc(i}+~ampu/2} 
[dBm] 

(0182] 
MpuscH cl:l, -l:r 1:::· ✓ :7''t?.Jvc0)-l:r7"7v-l>. ( i) t::Btt-0PUSCIIO)~ 

' {§'1lff~l~~L"d0-:>L, !fo/Jf1![ 1) ',)-7-7"0,y'.'.7J)~t::J:-:>--C~fJ[~n-00 Po PUSCH, 
c t:J:J::1:v:~ ,:: J:-:) tfiltJE ~ n-0 o a. c t:J:, --1:::1:v:~ t:: J:-:) tfiltJE ~ n-0 o ii TF, c c i ) 
t:J:, --1::: 1:v:~ 0) 1 '\ 5 :J.. 5 ,:: ::J> tJ: < c: tJ ~ -::5\-. --c 4 :z G n -0 0 f c c i ) t:J:, ~ 1J u / :7 mu 
1fi'IJ'FFJ¥1it:: ~ £ n-0 T p C :=I 7 / ~ t::~-::5\-.--c lj.;z G n-0 0 2 7- T ';/ /=1 /T / V 3 ✓/'(­
A 5 / 5''1>. 7 :7 t 7-.-=f./100{0):ffi 1 0) 7-- 'Y 7° ( 7 0 0, 8 0 0) t:: ;Bi, -.--c ;2H§' ~ n-0 PU S 
CH JJ*{sO) t::&l)J)i~{RffitJ P pus c H t::x-;f L, --C, ii P r amp u p ( 2 ) /;J:~~ ( 8 
) t:: J:-:> --C 4 ;z G n --C :f:; J: v "o 1:- nJ;J.jf-O);i:~'Ei', ii P r c1. mp u p ( 2 ) /;J: 0 L" d0-:> --C :f:; 
J: l, \0 

(0183] 
(~8) 

LlPrampup(2) = (PREAMBLE_TRANSMISSION_COUNTER-1) * powcrRampingStcp(2) 

(0184] 
power Ramping Step (2) /;J:J::{ll~t::J:-:>--Cfl~JE~n-0 0 ~:tfufi:u~f§:3 

/:J:, p owe r R amp i n g S t e p ( 2) ~ /J'\T J::{:V:~ (RR C) 0) 1tr'i¥ii (/'\ 5 ;J.. -
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5) ~ :i2s{§ L, ---Ct, J:: i., "0 p owe r R amp i n g S t e p ( 2) /;i, p owe r R am 
p i n g S t C p ( 0) t. p OW C r R amp i n g S t C p ( 1 ) t. /;i{ljfil5j!J r:::;E~~ ;rt 
---Ct,J::i.,-.o ~j:t (8) t:::::JSi.,-.---c, powe rRarnp i ngS t ep (2) O){-\;;;bl)r:::p 
owe r Ramping Step ( 1) ~J=§i.,-.---ct,J::i.,-.o 

(0185] 
PREAMBLE TRANS M I S S I ON COUNTER /;i, J::.izt L, t:::i2s{§f.7 TJ 

/ '.)l --c cf) Q 0 

(0186] 
T~V1::>, YrM*~~ 1 /;i, 5 /' 5''j_,_ 7 '.7t Av A ff\/ AO)~{§ ;it:: /;i :J::.,, ::.,, y 3 ::.,, l) 

'/ l) .:i. -y 3 /'O)~J&t::::;!;!.i-:::5\-.---c, 2 AT 'Y 7°:J /'T /' Y 3 ::.,,/'(- A 5 /' '.5Z''L- 7 '.7 t A 
/II& O)~ 1 0) AT 'Y 7° t:::: JS i., "---C :i2s{§' ~ ;rt 0 P U S C H 0) :i2s{§' 0) t::: &b 0) :i2s{§ffl)J ~ 5 /' 7°7 'Y 

:/'L,---Ct,J::i.,-.0 
(0187] 

Ylm*~uli: 1 /;i, 2 AT 'Y 7°:J /' T /' V 3 ::.,,,A(- A 5 /' 5''1" 7 '.7 t A=f./roo:[t:::: JS /7 0 5 /' 5'' 
A 7 '.7 t Av Aff\/' AO)~{§' ;it:: /;i :J /' /' y 3 /' 1) '/ l) .:i. y 3 /'O)~J&t::::~-:::5\ "L, 
2 AT 'Y 7°:J /'T::.,, V 3 ::.,,/'(-A 5::.,, ,1-f1" 7 Y t A=f./loo:[0)513 1 O)A T 'Y 7°t:::: b'v "---C:i2s{a~ 
;rt 0 P U S C H 0) :i2s{§ 0) t::: &b 0) :i2s{§1'ttjj ~ 5 /' 7°7 'Y 7° L, ---Ct, J:: i., "o 

(0188] 
ftMb-k~ml: 1 /;i, 4 AT 'Y 7°=-i /'T::.,, V 3 ::.,,/'(-A 5::.,, YL- 7 Y t A=f./roo:[t:::: JS /7 0 5::.,, 5'' 

A 7 '.7 t Av Aff\/' AO)~{§' ;it:: /;i :J /' /' y 3 /' 1) '/ l) .:i. -y 3 /'O)~J{!}:t::::~·-:j'i.,-.---c, 
2 AT 'Y 7°:J /'T /' Y 3 ::.,,,A(- A 5 /' '.5Z''L- 7 '.7 t A =f:/loo:[O)ffl 1 O)A T 'Y 7°t:::: b'v "---C:i2s{i~ 
;rt0 PUS C HO):i2s{§'O)f:::&b0):i2s{§ffl)J ~ 5 /' 7°7 'Y 7°L, ---Ct, J:: v "o 

(0189] 
4ATo/7°=-i::.,,-=r::.,,v3::.,,,A(-A5/'YL-7YtA=f..O)ffl20)ATo/7°t.L,---c5::.,,y 

1" 7 '.7 t A v A ff\::.,, A ;o{~{§ ~ ttt:::L~B', Yim*~~ 1 /;i, f c ( i ) O){u'[ ~ 1) t 'Y }- L, ---C 
t,J::i.,-.0 .:..:.--c, f C ( i) O)fJJ!l:JHu'r:f C (0) /;i, li.P ramp up (0)' JSJ::u\ 
DmsgZ, ct::::£-:::5\,---clj.x.Gh---Ct,J::i.,-.o li.Prampup (0) /;i~;r:~ (9) t::::J:: 
-:J L lJ.x_ G h00 .:_ .:_ --C, 8 ms g z, c /;i 5 /' 5''j_,_ 7 '.7 t AV A ff\/' At:::: 13' :i ;rt0 T P 
C :J -:--7 /' }q:::: J:: -:J ---Cm~ tt0 o 

(0190] 
(~9] 

Ll Prampup(0) =(PREAMBLE_TRANSMISSION_COUNTER-1) * powerRampingStep(O) 

(0191] 
2ATo/7°:J::.,,7::.,,y3::.,,,A(-A5/'YL-7YtA=f..O)ffl20)ATo/7°t.L,---C5/'Y 

L- 7 '.7 t A v A ff\::.,, A ;o{~fa ~ ttt::t~A, YrM*~iii: 1 i;t, f c c i ) o)fiR ~ 1J t ,y t- G ---c 
t, J:: i., --◊ .:. .:. -e, f c ( i ) O)fDJ:tJHu'r: f c ( 0) /;i, ti. P r amp u p ( 1 ) , JS J:: u\ 
DmsgZ, ct::::~-:::5\-.---cl].x.Gti,---Ct,J::i.,-.o li.Prampup (1) /;i~;r\'.; (1 O) t:::: 
J:: -:J L 4 X. G t10 o .:_ .:_ --C, 8 m s g z , c /;i 5 /'YA 7 '.7 t A VA ff\/' At:::: 13' :i ;rt G T 
P C :J '"? /' }q:::: J:: -:J ---C ~~;rt 0 o 

(0192] 
(~ 1 0] 

Ll Prampup(1) =(PREAMBLE_TRANSMISSION_COlJNTER 1) * powerRampingStep(1) 

(0193] 
2A o//:J/' /1/3 ✓/'(-A7 ✓ YA7'.7tA=f..O)ffl20)A o/7°t.L,---C:J/' 

/' 1/ 3 /' 1) '/ 1) .:i. -v 3 /' ;o{~{§ ~ ttt:::f~ir, YW?K~u'i 1 /;i, f c ( i ) GT){ill ~ 1) t 'Y }­

L, Lt, J:: i.,-.o .:_ .:_ --C, f c ( i ) O)f)J:fiJHu'r: f c ( 0) /;i, li. P r amp u p ( 1 ) , JS J:: 
u\ Dmsg2, ct::::£-:::5'i.,-.---cl].x.Gtt---Ct,J::i.,-.o .:..:.--c, DmsgZ, c/;i:J/' /'Y 
3 ::.,, 1J '/ 1J .:i. - y 3 ::.,, t:::: 13' :i tt o T P c =i '"? ::.,, r ,:::: J:: J ---c ~~ti 0 0 
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(0194) 
2ATo//~YTYV3Y~-A5YYA :7tA-f:.©ffi2©ATo/ c:Lt~YT 

Y V 3 Y 1) ',/' 1) .::i -V 3 Y tJ{sl:{l§ ~ .:tiJ:::LfrEi', Y®5K~i'ii 1 /;t, f c ( i ) ©{@P~ ~;i:\'.; ( 1 
1 ) t:::::,¥·:5v \tt '>' }> Lt ti J:: Ii \o fl P r amp u p _ 2 s t e p /;t, fl P r amp up 

( 2 ) t::::: ~-51., \ t 7,_ G ;ht ti J:: Ii \ 0 ,:_ ,:_ -c' 8 Ill s g 2 ' C /;t ~ / T / V 3 / l) './ 1) .::L 

-V 3 Yt:::::'2i¾;hQ T PC~~ Y ~ t:::: J::-::>tn"~ ;hQo 
(0195) 

(~ 1 1) 

fc (i) - fc (i -1) + ~prampup_2'lqJ + omsg2,c 

(0196) 
J;). ~' *~1ffliJf:;)"IJ t:::: ;JS 17 Q' Y®5K~~ 1 O);j;i_ k O))"iJTf t::::: -:::>Ii\ tIDlEIJJ-9 Q 0 

(0197) 
( 1 ) *~1itfiH:;)"lJ©ffl 1 ©)"iJTf t;t, )l®5K~fi'i 1 -c 21)-::, t, 5 Y 5''.l\ 7 :7 t AT-Jfli ~ ~fi 

'9QJ::{v:ffi'11JJ1Jl.#I-S 1 4 c:, !fo/JJ£7--\7 :Z-}v (PDCCII;t-5'') 1t'?N:{i3TQ'?N:{l§#[) 1 0 c:, 
~,(jffi ;t, frJac5 Y 5''A 7 :7t A T-)100[/;t, 2 AT'Y /~ YTYV 3 Y~-A 5 Y ,;lA 7 :7t 
AT/100[, 4 AT'Y /~ YT YV 3 Y~-A 5 Y 5''A 7 :7t AT/100[, ;JS J:: cf, 1r~ YTYV 
3 Y ~ - A 5 Y 5'' A Y ::1 t A r-J100i 1,r '2i ch, mra2tmJ£ 5- -\7 ;j' ... Jv t;t, mrai:l 4 .A '>' ~ Y 
YV3Y~-A5YYA7:7tA-f:., BJ::O', wT~*~YTYV3Y~-A5YYA7 
:7 t A =f./ll]i[O){rij;h;iJ•O) OOtlfl l,r ;j:l'j JJ" L' wJacJ:: {ftffi'i 1J)1J_i #B /;t, lmclc!f?JJJ_i T -\7 :t }v t:::: ~ -:j\ \ t 
, wT~4A o//~Y YV3Y~ A5YYA7:7tA-f:M, BJ::O', wJ~#~Y Y 
V3Y~-A5YYA7:7tA-f:.©M;h~~OOMTQo 

(0198) 
( 2) *~fft!iM:ftJ<J)ffi 1 cJ))"iJ~t:::::Bv\t, HLlacJ--.fftfl!1JJ1J.r!!f'il51 4 t;t, W:!!JI7:7tA, B 

J:: 'O\ RR C ~ ;z ... ".7 V 3 Yfij,fifft©t::&J) t:::::, 1Wl3c 2 AT'>'/~ YT Y V 3 Y ~-A 5 Y 5'' 
A7:7tA-f:~ BJ::O', wT~4A o//~Y YV3Y~ A5YYA7:7tA-f:.© 
{nJ;htJ• ~ 00tlb1- Q o 

(0199) 
( 3) *~1it!iJ~)"lJ0)ffi 1 0))"iJTft::::: Bli \-c 1Wa1:.U:{V.:J\!1lJ1JIMf'iB 1 4 /;t, /\ Y ~ 7f J\O)t:: 

&})/:::::, §rJBc 2 AT'Y /~ YTYV 3 ✓~-A 5 Y ,;i'A 7 :7t A -f:/100[, lfrJa24 AT 'Y /~ Y 
TYV3Y~-A5YYA7:7tA=f.., BJ::O', mJ~#~YTYV3Y~-A5YYA 
7 :7 t A-f:/ll!l©{rtJ;htJ• ~ OOtlbT 0 o 

(0200) 
( 4 ) *~1it!iJ~)"lJO)ffl 1 © )"IJ~ ,::::: ;JS Ii\ t, HUJ3cJ::{ftffi'i1JJ1J£#[) 1 4 /;t, MAC ffi'! tJ{mJJ3c 5 

YYA7:7tA-f:-~00MTQ~ft, wT~2ATo//~YTYV3Y~-A5YYA7:7 
tA-f:., BJ::O', mJ~4ATo//~YTYV3Y~-A5YYA7:7tA-f:.©M;h~ 
1t lffl tlfl T Q o 

(0201) 
( 5) *~1ffliJf:;)"IJO)~ 1 O))"IJ~t:::::;JS1i\t, lmclc!f?JJlf':f--\7:Z-)vtJ{t;IJY5'' 1)-T AGt:::::J,i 

--t Qt tJ Y 5'' 1J -t Jvt:::: B ,1Qmra25 Y 5''A Y :7t Af'•Jrll'i©lffltla~ t~~T Qj;~ft, mrac!fo/J 
ll.':f--\7 :Z-Jvt;tmJB21r ~ YT Y V 3 Y~- A 5 Y 5''.l\ 7 :7t AT-Jfli©OO!lfl~ :r~~T Qo 

(0202) 
( 6) *~1ffliJf:;)"IJ<J)ffi 2 0))"IJ~/;t, )!irff5K~]i[ 1 --c:-21)-::,t, 2 AT'>'/~ YTYV 3 Y~ 

-A5YYA7:7tA-f:·~~00TQJ::~~1JJ13:f$14c:, mJ~2ATo//~YTYV3 
Y~-.7-.5 y5''A 7:7t.7-.-f:/l[gO)ffl 1 ©A 'Y /C: Lt, 5 y5''A 7:7tA / 1) 7Y7"Jv 
c: :;-'-,;; ~ ~fi3-t Q ~fi3fm 1 o c:, ~ fiffi ;'-, iruaE :;-'-,;; t;t, ~tri2 5 Y ,;;''A Y ::1 t A/ 1J Y 
Y ~fJvt:::: oo--t Q'l'f!f¥~ ~ '2i<h, mri2 5 Y 5''A 7 :7 t A/ 1J 7 Y-:fJvt:::: oo--t Q '~FU~t;t, PJ. ~ © 
fflfflA~GfflfflC© ·$, ¾k~, ~$1,r~~o 
·fflfflA:@~5YYA7:7tA/0YY/~©~Y~o/".:7A~~Tk&J)©fflffi 
·fflffiB:mJ~5YYA7:7tA/0YY/~©~ffl©k&J)©ij~-A~mTk&i)©ffl. 
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• '1'1¥ill c : -ri:ric 5 -Y tl'A 7 ".7 t ;z 7° 1J 7 -Y -:fJvO)*JLl t:: ~T Q 'l'l'Uill 
( 7) ,;;$:~Jft[M,&Cl)ffi 3 oy(11J;j:fti, ~:ti!!%u~fil[3 -Ca,-:::>-c 2 AT'Y 7°:J /T/1/ 3 "./ 

~-7--.5-YYA7".7t7--.~-~~-TGL@~m~$34c, §IJ~27--.To//=1/'T/'1/ 
3"./~ 7--.5-YYA7".7t7--.~MO)ffll0)7--. o/7°cG--C, 5-YYA7".7t7--.7°07-Y7° 
Jv c 7'- 5 ~ ~faT Q ~faffG 3 o c, ~ 1Fm 1'-, Btrac 7'- 5 ti, iru-tc 5 -Y t:l1.\ 7 ".7 t ;z 7° 1J 
7 -Y 7°Jv t:: 00T Q 'l'Fifill ~ €!<t} o 

(0203] 
-ri:rac 5 / ,:f1.\ 7 Yt ;z 7° 1J Y / 7·;vt::oo-t G'ltrtlllti, PJ l"O)'ri¥il1.AtP G'ri¥1llc O)~ffG, 

;t t::. ti, ~#[) ~ 1kt: 
·ffifflA:§IJ~5-YYA7Yt7--.7°07-Y7°~©~-Y~o/Y7--.~mT~~O)ffiffl 
• 't1i¥R B : wac 5 -Y-5lA 7 ".7 t ;z 7° 1J 7 -Y-:fJvO)*faO)t::.~O) 1J ',}- ;z ~ 1T"-tt::.~O)'t1ifR 
· 'ti¥ill C : lWHc 5 "./ 5''A 7 ".7 t 7--. 7° 1) 7 "./ :1'Jv0)*ylJ t:: ~T Q 'IW¥ill 

( 8 ) ,;;$:~Jft[M,J0)ffi 4 © ,J;j:J ti, )ifibk~fll[ 1 -Ca,-:::> --C, 2 7--. T 'Y 7° :J "./ T "./ Y 3 "./ ~ 
-7--.5-YYA7".7t7--.~-~~-TGL~~m~$14c, llli~27--.To//:J/'T/'1/3 
"./ ~ 7--. 5 "./ 5''A 7 7 t 7--. ~)l~O)ffi 1 0) 7--. 'Y 7° C G --C, 5 "./ /f A 7 7 t 7--. 7° l) 7 "./ 7°Jv 
c 7'- 5 ~ *{a9~ Q *fatfG 1 0 c, ~ {Fm 7'-, ( 1 ) BUBG 7'- 5 ~ s<t::~;EJE :f- -v ;r-. JvO) 7--. ".7 
5 -Y 7° 1J -Y '.7'-0) t::. ~ ,::m 1t, G .tL-6 ;z ".7 5 -Y -:fJv*JLl O):fD,ttJifr: ,:: OOT Q )\ 5 :J.. - 5 c c 2 ) 
HU3G 7'- 5 ~ ~<t:tgrJac~o/Jft:f- -v ,Z, }vt:: ~~T Q ~Hf,'/J$~JHa~ ( D MRS) C1)1::P3GC1)t::.~ ,:: 
ffllt" G ,:hQ )\ 5 :J.. -5 O)~jj, ;it::. ti, jiiiJjj ti, ( 3) HUBG 5 "./ 5''j_\ 7 Y t 7--. 7° 1) 7 "./ 7· 
~O)~"./ o/77--.c (4)§1J~5-YYA7".7t7--.7°1J7-Y7°~0)*~0)~~0)l)',J-7--.0) 
~~J:j, :tt::.ti, Ju:ITjjt::~-::51t,tifi:!E'.~.:h-60 

(0204] 
( 9 ) ;$:~:/miJ~,JO)ffi 5 0) :(11J;ff ti, ~:ti!!}qj~]]i 3 -Ca,-:::> --C, 2 7--. 'Y 7° :J "./ "./ 1/ 3 "./ 

~-7--.5-YYA7".7t7--.~-~~-TGL~~m~$34c, ~~27--.To//=1/'T/'1/ 
3"./~-7--.5-YYA7".7t7--.~-0)ffil0)7--.To/7°cG--C, 5-YYA7".7t7--.7°1J7-Y7° 
}v c 5 ~ ~{BT G ~{;qg[s 3 0 c, ~ {Fm ?t., ( 1 ) HU3G 5 ~ ~<t}~o/1:Et :f- -v -1''- }vO) 7--. 
".7 5 -Y 7' 1J -Y ,:1··0)t::.~t=Jf:n, G.tLG ;z Y 5 -Y 7";1,,*fLl c c 2) iru-tc7'-5 ~ s<t:.:iru-tct'mf!I! 
:f- ·\' ;r-.JH:: ~~T Q :f:£~]m1$~~H~~0)1::P3GO)f::.~ t::ffl1t, G .:hG J\ 5 :J.. -5 0)-•ti, ;t t::. ti, 
JITITtJ ti, c 3) HFie1c 5 -Y 5··1::- 7 /_J t ;z 7° 1J 7 -Y 7°Jvo)~ -Y 7·,y ".7 ;z c c 4) Htre1c 5 -Y YA 
y Y t ;z 7° 1J y -Y --:J'JvO) *iB 0) t::. ~ 0) 1J ',} - 7--. 0) ~ tJ, :t t::. ti, Jiiiiti t:: ~ -::51t, --c ~7E ~ .tL 
Go 

(0205] 
( 1 0 ) ;$:~Jft[M'""~O)ffi 6 0) '""~ti ti, )!Jr\t,r::~fll[ 1 -Ca,-:::> --C, 2 7--. T 'Y 7° :J "./ T "./ Y 3 "./ 

~ 7--.5-YYA7".7t7--.~-~~-TGL~~m~$14c, 1W&27--. o//:J/' /1/ 
3"./~-7--.5-YYA7Yt7--.~-0)ffil0)7--.To/7°cG--C, 5-YYA7Yt7--.7°1J7-Y7° 
}v c 7'- 5 ~ *{BT Q *fg-:(fG 1 O c, ~ {Jffi ?t., 8UdGL1llfllim;Elfli'fG 1 4 ti, ( 1 ) 5 "./ 5''A 
7 ".7 t 7--. 7° l) 7 "./ --:J'Jv © -rM ~ 0) /_}'' }v- 7° © -5 'I:> 0) {iiJ ;h ib"" l -::> Cl) /_}'' }v- 7° ~ :ii!JR G , ( 2 ) 
HUBG~tR Gt::. ~l}v- 7° 0) 1+r -jJ\ G flUBG 5 "./ 5•'1::- 7 ".7 t 7--. 7° 1) 7 "./ 7" Jv ~ ~=rR G, ( 3 ) ii~ 
O)*{BJ\ 5 :J.. -5 0) tj::r 7)\ G HU/'lc~=rR Gt::. '.7''Jv-7°t::xtritT Q *{BJ\ 5 :J.. -5 ~ ~=rR G, 1W 
BG 7'-5 O)*{Bti, HUBcm=rR G t::.*{igJ\ 7 :J.. -5 t=~-::5 < 0 

(0206] 
( 1 1) ;$:~:/mi%:f1i""~O)ffi70):(11J;ffti, )!/m5K~l]i 1-Ci:D-:::>--C, 5"./5''A7".7t7--.v7--.#-Y 

7--.~{B ;it::. ti :J / T / 1/ 3 / l) ',}'' 1) .:.L -y 3 "_/O)~t'[)(t::~-:51t 'L*{;qjJ 17 / 5 ~ ~ / 7 1) 

:J.. -Y 1' T Q L {_{[J\li m;1:JE ftG 1 4 c , L {_{[~ 0); \ 5 :J.. - 5 p o w e r R a m p i n g S t e p 
(1) ~mT'l'i?¥liL ;JSJ:tf', J:{s'[~O)J'\7:J.. 5powerRampingStep (2 

) ~mTffiffl~~@TG~@$10c, *&ffl:1J~to/1'TG*@ffl:1J~00$12c, ~ 
{Fm ?t., 2 7--. 'Y 7° :J "./ "./ 1/ 3 "./ ~ - 7--. 5 "./ 5'' A 7 7 t 7--. ~ )Ilg 0) ffi 1 0) 7--. T 'Y 7° t:: ;JS 17 G 
PR AC H*{a©t::.~O)*{Bffl:1J ti, HURc*{BfJ 17 -Y 5, BJ: 'O\ HURcJ-'.{-{[}\'fCl)J'\7 :J.. -
5 p o w e r R a m p i 11 g S t e p ( 1 ) t:: :J> ~ < c t ~-:::5\, --C 1} ?t. G ;h, mfac 2 7--. T 
'Y 7° :J "./ "./ Y 3 "./ ~ - 7--. 5 "./ 5'' A 7 7 t 7--. ~ )I~ 0) Htracffi 1 (J) 7--. 'Y 7° t:: ;JS 17 G P lJ S C 
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H~1§0)t::.6b0)~1§'~1J ti, §IJ§c~1§:h r'J /5, JS J:: V\ 1Wic--1::1-v:J@0)1'\5 ;?{-5 Pow 
e r Ramp i n g S t e p ( 2) t::::::':J,,-~ < <'.'.'.. t:;~-:51,,,tlj.;l G;h{$ 0 

(0207] 
*~1lt!iJ~:f1JO)ffi 2 ib" G ffi 5 <J):f1Jff t::::: t:)1,, 'L, 5 ti;?{ 'Y t V x-Cd'i)-:> -Ct:; J:: 1,, 'o * 
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PCT 
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OF A CHANGE 

(PCT Rule 92bis. l and 
Administrative Instructions, Section 422) 

Date of mailing (day/Jnonth/year) 

23 April 2019 (23.04.2019) 

Applicant's or agent's file reforencc 

PC-24977 

International application No. 

PCT/JP2018/005323 

1. The following indications appeared on record concerning: 

~ the applicant □ the inventor 

Name and Address 
□ 

From the INTERNATIONAL BUREAU 

To: 

NISHIZAWA Kazuyoshi 
1-9-2, Marunouchi, Chiyoda-ku, Tokyo 
1006620 
JAPON 

IMPORT ANT NOTIFICATION 

International filing date ( day/month/year) 

15 February 2018 (15.02.2018) 

the agent □ the connnon representative 

State of Nationality State of Residence 

Telephone No. 

Facsimile No. 

E-mail address 

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

~ the person □ the name □ the address □ the nationality □ the residence 

Name and Address State of Nationality State of Residence 

FG INNOVATION COMPANY LIMITED CN CN 
Flat 2623, 26/F Tuen Mun Central Square, 22 Hai Wing Road, Tuen Mun, Telephone No. 

New Territories, HONG KONG 
China Facsimile No. 

E-mail address 
D Notifications by e-mail authorized 

3. Further observations, if necessary: 
The person identified in Box 2 has been added as applicant for all designated States. 

4. A copy of this notification has been sent to: 

~ 
□ 
□ 

the receiving Office 
the International Searching Authority 
the Authority(ies) specified for supplementary search 

The International Bureau of WIPO 
34, chcmin des Colombcttcs 
1211 Geneva 20, Switzerland 

Forn1 PCT/IB/306 (January 2009) 

□ the International Preliminary Examining Authority 

~ the designated Offices concerned 

□ the elected Offices concerned 

□ other: 

Authorized officer 

Yamakawa Kumiko 
e-mail pet.team7@wipo.int 
Telephone No. +41 22 338 74 07 

1/JNFGJZ44W5SHG0 
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CONVEYING PARTY DATA 
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SHOICHI SUZUKI 

WATARU OUCHI 

TOMOKI YOSHIMURA 

LIQING LIU 

RECEIVING PARTY DATA 

Name: SHARP KABUSHIKI KAISHA 

Street Address: 1 TAKUMI-CHO, SAKAI-KU 

City: SAKAI CITY, OSAKA 

State/Country: JAPAN 

Postal Code: 590-8522 

Name: FG INNOVATION COMPANY LIMITED 

Street Address: FLAT 2623, 26/F TUEN MUN CENTRAL SQUARE 

Internal Address: 22 HOI WING ROAD 

City: TUEN MUN, NEW TERRITORIES 

State/Country: HONG KONG 

PROPERTY NUMBERS Total: 1 

Property Type Number 

Application Number: 16484565 

CORRESPONDENCE DATA 

Fax Number: (571 )313-7421 

EPASID:PAT5659479 

Execution Date 

07/31/2019 

07/31/2019 

07/31/2019 

07/31/2019 

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Phone: 571-313-7440 
Email: mrhodes@kbiplaw.com 

Correspondent Name: KEATING & BENNETT, LLP 
Address Line 1: 1800 ALEXANDER BELL DR. 

Address Line 2: SUITE 200 
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Title 

Attorney Docket No. 

COMBJ.NED DECLARATION/ ASSIGNMENT FORUTILITY OR DESIGN APP LI CATION 

TERMINAL APPARATUS, BASE STATION APPARATUS, COl'v!M:UNICATION METHOD, 

AND INTEGRATED CIRCUIT 

As a below named INVENTOR/ ASSIGNOR, l hereby declare that: 

This declaration D The attached application, or 

is directed to: ~ United States application or PCT international application number PCT/JP2018/005323 
filed on February 15, 2018 

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 state that I have reviewed and understand the contents of the above-identified specification, including the 
claims. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR§ 1.56. 

WHEREAS, (lJ Sharp Kabushiki Kaisha; (2) FG INNOVATION COMPANY LIMITED 
(hereinafter referred to as ''ASSIGNEE") having places of business at: _(1) 1. Takumi-cho. Sakai-ku. Sakai Citv. Osaka 
590~522, h,pan;J)) Flat 2623, 26 /F Tuen MunCentral Square. 22 Hoi Wing Road, TuenMun. New Territories. 
HONG KONG. China, is desirous of acquiring tbe entire right, title, and interest in, to, and under said invention and 
any Letters Patent that may be granted therefore in the United States and in any and all foreign countries; 

NOW, THEREFORE, TO ALL WHOM IT MAY CONCERN: Be it known that in consideration of the payment by 
ASSIGNEE to ASSIGNOR of the sum of One Dollar ($1.00), the receipt of Which is hereby acknowledged, and for other 
good and valuable consideration, ASSIGNOR hereby sells, assigns, and transfers to ASSIGNEE the full and exclusive 
right, title, and interest to the said invention and all Letters Patent of the United States to be obtained therefore on 
said application or any continuation, division, renewal,substitute; or reissue thereof for the full term or terms for 
which the same may be granted; and all Letters Patent and applications therefore through the world, including all 
the rights accruing by virtue of the International Convention for the Protection of Industrial Property or other 
relevant International Treaties and Arrangements. 

ASSIGNOR hereby covenants that no assignment, sale, agreement, or encumbrance has been or will be made or 
entered into which would conflict with this assignment and sale; 

ASSIGNOR further covenants that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts and 
documents relating to said application, said invention; and said Letters Patent as may be known and accessible to 
ASSIGNOR and will testify as to the same in any interference or litigation related thereto and will promptly execute 
and deliver to ASSIGNEE or its legal representative any and all papers, instruments, or affidavitsrequired to apply 
for, obtain, maintain, and enforce said application, said invention, and said Letters Patent which may be necessary 
or desirable to carry out the purposes hereof. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 by 
fine or imprisonment of 110t more than five (SJ years, or both. 

LEGAL NAME OF FIRST INVENTOR/ASSIGNOR 

Inventor: Shoichi SUZUKl 

Signature: ..l>/!1.,,&,cc/:-0;:, ~c'..lA1,),c/~. 

Date: ~luly 31, 2019 
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LEGAL NAME OF SECOND INVENTOR/ASSIGNOR 

Inventor: Wat:m1 OUCHI Date: July 31 , 2019 . 
Signature: ll Q J;; /;vi~ (LG-t·J~-
LEGAL NAME OFTHIRD INVENTOR/ ASSIGNOR 

Inventor: Tvmoki YOSHIMURA Date: Jul v 31 , 2019 

Signature: c-\ \" . u<l\.u C1 '- \ \ C,:,A\\;l,t\,\)'J,'\ 

LEGAL NAME OF FOURTH INVENTOR/ASSIGNOR 

Inventor: Liqing LIU Date: July 31 , 2019 

Signature: VCH'1y f W' 
LEGAL NAME OF FIFTH~NVENTOR/ASSIGNOR 

Inventor: Date: 

Signature: 
-----

LEGAL NAME OF SIXTH INVENTOR/ASSIGNOR 

Inventor: Date: 

Signature: 
LEGAL NAME OF SEVENTH INVENTOR/ASSIGNOR 

Inventor: Date: 

Signature: 
LEGAL NAME OF EIGHTH INVENTOR/ ASSIGNOR 

Inventor: Date: 

Signature: 
---~---
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(OUCHI Wataru). a H "ii. ;fl- (YOSHIMURA 
Tomoki). ~tl Jffi5\t(LIU Liqing). 
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(54) Title: TERMINAL DEVICE, BASE STATION DEVICE, COMMUNICATION METHOD, AND INTEGRATED 
CIRCUIT 

(54) §t13Y:J©45f1f\ : MM:5R~il':- ~!ih~~il'., ~1~155*, .t:Lt V:, ~fl[g!lm 

• • • 
11 

RFll!l 

12 
1 ... Terminal device 
1 O ... Wireless transmit/receive unit (physical layer processing unit) 

l!.ailB!,iHll ('i!!ll!l!liiBlll!l!il!) 11 ... Antenna unit 
12 ... RF unit 

15 

I~~~ I 
c:: 
17 
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!111!1°J1/-;<. 14 
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13 ... Baseband unit 
14 ... Higher-layer processing unit 
15 ... Media access control layer processing unit 
16 ... Wireless resource control layer processing unit 
17 ... Transmit power control unit 

Q (57) Abstract: A tenninal device increments a transmit counter on the basis of a failure of random access response re-
~ ception or contention resolution, and receives information indicating a parameter powerRampingStep(l) of a higher-level 
,-1 layer and information indicating a parameter powerRampingStep(2) of the higher-level layer. The transmit power for 
~ PRACH transmission in the first step of a two-step contention-based random access procedure is given at least on the 

00 basis of the transmit counter and the parameter powerRampingStep(l) of the higher-level layer. The transmit power for 
,-1 PUSCH transmission in the first step of the two-step contention-based random access procedure is given at least on the 
~ basis of the transmit counter and the parameter powerRampingStep(2) of the higher-level layer. 
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[0007] 

7/5bY?~AvA~/A~~£k~~/T/~3/~~~i-~3/© 

~~~ ,;:~·:J\., \ --C z{~ 7J? / ,$7 ~ 1' /? 1) ;/. / J-- l,, _t 11LJffi ©I\ 7 ;/. -,$7 p 0 

we r Ramp i n g Step ( 1) ~/J'9 1l'WU~, Sd:tf, _t_f1L)ffi©l'\7;J. 

-,$7 pow e r Ramp i n g S t e p ( 2) ~/J'9 1IWf~~~{~ L,, zf~~ 

1J ~ ~ 'Y 1-- L,, 2 AT 'Y 7° ~ / T / ~ 3 / x: - A 7 / .$f' b 7 ? ~ A-=F-)1[~ © ffi 

1 ©AT 'Y 7°,;: s,t Gp RACH zf~ ©f-:61.)©zf~ ~:t.J ta:, M~cz{~ 7J? / 

,$7, Sd:tf, M~c_tf1LJffi©l'\7;/.-,$7 power Ramping Step ( 

1) ,;:';!)•tJ:.< c:t~·::5\.,\--Cl§:.x.Gn, M~c2AT'Y7°~/T/~3 /x:-A 

7 /.$f'b 7? ~ A-=F-)ll~©M~cffi 1 ©AT 'Y 7°,;:S,tG PUSCH z{~©tc6b 

0 zf~ ~ :t.J ta:, M~czf~ ::b " / ,$7, s c1: tf, M~a_t 11L!ffi w 1, 7 ;1. - ,$7 P o w 

e r R a m p i n g S t e p ( 2 ) ,;: p tJ:. < c :t ~ -:J \., \ t 1§:. x G n G 0 

~B~(J)~~ 

c000sJ z::. ©§BBt.J 0-fi&fjJH;: c1: n,a:·, ~ffii*~~s c1: tf~tfu~~~,a:, ~*s1g ,;: 7 / 

5b7?~A.:¥-E~~fi9G c~t~Go 

~ffi (J)Mj!}!t~~B~ 

[0009] [~1]*~1:iiBM!t~©mt*i~{~~ ATA©ffl;3~tSGo 

[~2]*~1:iiBM/m©mt*i 7 v-b©ffl~fif.i¼~/J'9~tS Go 

[~3]*~1:ii§M/m©_tl,) 1) /? AD 'Y J--©ffl~fiJJ¼~/J'9~tdfYGo 

[~4]*~1:ii§M/m©~jjjj*~~ 1 ©fif.i¼~/J'9ffl~:1' □ 'Y ?~tdfYGo 

[~5]*~1:iiBM/m©,$7-/f•y l--~ifu~~~3 B©fif.i¼~/J'9ffl~:i □ 'Y ?~t 

dfYGo 

[~6]*~1:iiBM/mt;:S,tG 4 AT 'Y 7°~ /T/~ 3 /x:-A 7 /.$f'b Y?~A 

-=¥-Jll~©-f9U ~/J'9~t S Go 

[~7]*~1:iiBMtm,;: S ,t G 2 AT 'Y 7°~ /T / ~ 3 /x:-A 7 / .$f'b 7? ~ A 

-=¥-Jll~©-f9U ~/J'9~t S Go 

[~8]*~1:iiBMtm,;:s,tG 2 AT 'Y 7°~ /T/~ 3 /x:-A 7 /.$f'b Y?~A 

.:¥-JII~ ©~Mf9U ~ /J'9 ~ t S Go 
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[~9] :$:~~%~ t: .t:Ht G ~~ :::J './ T './ ~ 3 './""-A '7 './ 5"' .b. 7? iz A.:f:)l[ij 0)-

190 ~ /J' 9 ~ ""(' s G 0 

[~10]:$:~~M~t: t.Ht G -1 ""'./ t-- c. '7 './ 5"'.b. 7? iz A.:f:)ll&OJM~OJ~r,tO) 

-190 ~ /J'9 ~ ""(' s G 0 

[~ 11 J:$:~~M~t: .t:Ht G -1 ""'./ t-- c. '7 './ 5"'.b. 7? iz A.:f:)ll&OJMfi&OJ~r,tO) 

J.lU OJ190 ~/J'9~ "t:' S Go 

[~12]:$:~~Mfi&OJ 2 AT 'Y 7°:::J './T './ ~ 3 './""-A '7 './ 5"'.b. 7? iz A.:f:)IIJ[ 

t:d3tt G, '7 './ 5"'.b. 7? iz A 7° 1) 7 './ 7";!,,0)zf~O)fc/1)0) 1) Y-AO)iz ,y t-­

c., ;/- 'Y iz-:J X O)zf~ O)fcfi)O)zf~l'\7 ;I- -ly c., 7 './ 5"'.b. 7? iz A 7° 1) 

7 './ :1';1,,0) Q'';L,-7°0J~fttOJ-190~/J'9~°t:'S Go 

[~13]:$:~~M~OJ 2 AT 'Y 7°:::J './T './ ~ 3 './""-A '7 './ 5"'.b. 7? iz A.:f:)IIJ[ 

t: d3it G, 7 './ 5"'.b. 7? iz A 7' 1) 7 './ :i;L,, d3 d: c.f, ;I- 'Y iz-:) X O)zf~ 0) 

fcfi)O)zf~I\ '7 :I- -ly O)~r,tOJ-190 ~/J'9~°t:' S Go 

[~14]:$:~~Mfi&O) 2 AT 'Y 7°:::J './T './~ 3 './""-A 7 './ 5"'.b. 7? iz A.:f:)IIJ[ 

t: d3 tt G, '7 './ 5"'.b. 7? iz A 7' 1) 7 './ 7')1,,0) ?" )L,-7°_ d3 d: c.f, :I- 'Y iz-V' 

X O)zf~O)fcfi)O)zf~l'\7 :I- -ly O)~r,t0)-19U~/J'9~°t:'S Go 

[~15]:$:~~Mfi&OJ 2 AT 'Y 7°:::J './T './ ~ 3 './""-A '7 './ 5"'.b. 7? iz A.:f:)IIJ[ 

t:d3ttG, '7'./5"'.b.7?izA7° 1J 7'./7';1,,, d3J:r.f, :1- ,yiz-V'XOJzf~O) 

tcfi)O)zf~I\ '7 :I- -ly O)~f,tO)J.lUOJ19U ~/J'9~°t:' S Go 

[~16]:$:~~M~t:d3itG 2 AT 'Y 7°:::J './T'./~ 3 './""-A '7 './5"'.b. 7? iz 

A .:f: )II& OJ-19U ~ /J' 9 ~ "t:' S Go 

[~ 17]:$:~~M~t: d3 it G '7 './ 5"'.b. 7? iz A I/ A~'./ A d3 d: c.f / a: tc ta: :::J './ 

T'./~3'./~V~~-~3'./~~~t--'7'./A~-t--7 □ 'Y?OJ-ffl~/J'9~ 

""(' tr.) G 0 

[~18]:$:~~Mfi&t: d3it G '7 './ 5"'.b. 7? iz A.:f:)IIJ[OJtcroOJ '7 './ 5"'.b. 7? iz A 

7° 1) 7 './ 7";1,,0) '7" JL,-7°0J-19U~/J'9~°t:'S Go 

[~ 19]:$:~~Mfi&t: d3 it G '7 './ 5"'.b. 7? iz A.:f:)IIJ[OJtcroOJ '7 './ /j' .b. 7? iz A 

7° 1) 7 './ 7';1,,0) '7" ;1,,- 7°0JJ.lUOJ19U ~/J'9~°t:' S Go 
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[ ~ 20 J *~MlHf~ !siJH;::: t:H t G :::J './ T './ ':/ 3 './ -"' - :::Z 5 './ ,5t' .b. 7 ? iz :::Z -=.¥-JI[~© 7 

D-©-19LJ~~9~"Z:'SG0 

~B}.I ~ ~nffi 9 -l> fc l1.) (])~~ 

[0010] t.,,l i:;, *~B.F.l©~~MfiJH;:::-:J \,'-C~~B.F.l"t Go 

[0011] ~ 1 ,a:, *~~Mfi&©ffijj~{~:,,t:::Z7.b.O)ffl~~tSGo ~ 1 ,;:::a\,,-C, 

fflM~~':/:::ZT.b.~, •*&■ 1, SJ:V, &ttl3~&■ 3~~-9Go&ttl3 

~&■ 3~, 1/-:::Z&ttl3~&■ 3A, ~-ifo/~&ttl3~&■ 3B, SJ:V, 

MME (Mob i Li ty Management Entity) / G W (Gateway) ~"at'0 U u ,a::i'itM 

*H■ 1c&ttl3~&■ 3©~©fflM7?iz:::Z~'./?tSGo Uu~, •*& 

■ 1~G&ttl3~&■ 3~©~Y~'./?, SJ:V, &ttl3~&■3~G-*&■ 

1~©-i:::Y~'./?~"a~o X2~, 1/-:::Z&ttl3~&■ 3Ac~-ifo/~&ttl3 

~&•3 B©Fs9©1\'Y?*-Jl,, 1) './?C'd1JGo s 1 ,a:, 1/-:::Z&ttl3~&•3 

A/ ~-if ,y ~&:tfu~&■ 3 B c MM E/GW©Fs9©1\•.:,,? *-JI,, 1) './? t 

S Go 

[ 0012] :i'itM*H■ 1 ,a:, 1/ - :::Z &:tfu~&a 3 A tJ'· G ~ - if •y ~ &:tfu~&a 3 B ,;::: 1, 

:,; t<;t-1\G-Ct,J:\,'o :i'itM*H■ 1 ,a:, 1/-:::Z-tzJi,,fs,G~-if,y ~-tzJ1,,,;:::1, 

'./ "' ;t-1\ G -C :t J: \,'o 1/-:::Z iz Jl,,,a:, 1/-:::Z&ttl3~&■ 3 A,;::: J:-::> -C~l.l 

~ ti, -Ct, J: \,' 0 ~ -if 'Y ~ izJl,,,a:, ~ -if 'Y ~&ttl3~&• 3 B ,;::: J:? -C~l_l 

~n-Ct,J:\,'o 1/-:::Z&ttl3~&■ 3 A, SJ:V, ~-ifo/ ~&ttl3~&■ 3 B 

,a:, ~ t.;&■tS-::> -C :t J: \,'o "tt~b"ts, :i'itM*H■ 1 ,a:, 1/-:::Z&ttl3~&a 

3 A tf~l.l"t G 1/-:::Z izJl,,iJ' G, ~~1/-:::Z&ttl3~&a 3 A H~:£.19 G ~ -

if •y ~ iz JI,,,;::: I\ './ "' 7.t - I\ G -C t, J: \,' 0 1/ - :::Z iz JI,, ,a:, 1/ - :::Z 7' 5 ~ ~ 1) -

-tz JI,, C t, ~ 9 GO ~ - if 'Y ~ -tz JI,,~' ~ - if 'Y ~ 7° 5 ~ ~ 1) - iz JI,, C t, ~ 9 

Go 

[0013] t.,,li:;, ;;\:--v 1) 77~ 1) if-:,,t 3 :,;,;:::-:J\,'-C~~BJ.l9G0 

[0014] *~~Mtmt,a:, :i'itM*&• 1 ,a:, 1, *tc,a:, t!H&©-it- ~':,; ?~-tzJ1,,iJ{~§¼: 

~~ ti Go :i'itM*&■ 1 iJ{~~©-it- ~':,; ?~izJl,,~1)'- G-C~1~ "t G~vJij~izJI,, 

7 1f 1) if - ':/ 3 './, * tc ,a:;;\:- -\7 1) 7 7 ?~ 1) if - ':/ 3 './ c ~ 9 Go ;;\:- -\7 1) 7 7 
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/;/' 1J if - "1/ 3 :,., ,;: d:> 1.,, --c, ~~fE'. ~ n tc fl~ ©-it- I::':,., /;/' iz J 1,, ~ ffi*'9 ~ n tc -tt 

- I::' / ?
0 

iz JI,, C: =t fO\ 9 Q 0 

[0015] *~:1.iffiW~©ffiUi~{~ "1/ AT Lda:, T D D (Ti me Division Duplex) d:> J: 

tf/a:tcta:F DD (Frequency Division Duplex) tf~m~n00 izJl,,J7?01
) 

if - "1/ 3 :,., 0) :l:J1ri3- t;: ta:, fl~ 0) -tt- I::: :,., ? 0 

iz J t., 0) ~--C ,;: ~ l --C T D D tf ~ ffl 

~n--c=tJ:1.,,0 a:tc, -1zJ1,,yQ" 1J if-"1/3 :-,0):t:~.g-,;:ia:, To 01.f~m~n 

0 -tt - 1:::-:,., '7. -1z JI,, c: F o o tf~m ~ n 0 -tt - 1:::-:,., '7. -1z JI,, tfffi~ ~ n --c =t J: 1.,, 

o *~:1.iffiW~ ,;: d:) I.,\ --c, T D D tf~m ~ n Q -tt - I::'/ ? 0 

iz JI,,~ T D D -lj- - I::' 

/ /;I' iz JI,, C: =t f0\9 Q 0 

[0016] ~~fE'.~tLfcfl~©-tt-l::':,.,'7·-1zJ1,,ta:, 1-::>©7°'7-1~ 1)-izJl,,c: 1-::>*fc 

tJ:fl~O) iz tJ / ,$1' 1) -iz JI,, C: ~ a"it,'0 7° 7 -1 ~ 1) -iz JI,, ta:, fJ]:jtf.l ::J *? "1/ 3 

:,.,,m.lI. (initial connection establishment) 7°D"1/-V'-vif1j-f.t:bntc-tt 

- I::':,., ?
0 

iz JI,,, R R C :::i ;t-.? "1/ 3 :,., ~,m.lI. (Radio Resource Control connec 

ti on re-establishment) 7° □ "1/ - V' -v ~ ~~t l tc -tt- I::':,., ?
0 

iz JI,,, a: tc ta:, 

/\ / "'::?I:" -1{7' □ "1/-V'-v t;: <l:)1.,\--C 7°'7-1 ~ 1) -izJL,, C: m/J'-~ ntc izJL,,tS 

0 0 R RC (Radio Resource Control) :::i.:t--?"1/3 :-,7.f,m.lI.~tLtcB~,~- a: 

tc ta:, ti,;:, iz jJ / ,$1' 1) -iz JL,,tf~~;E ~ ti, --C '6 J: I., 'o 
[0017] 7''7-1 ~ 1) -izJt.,ta:, ',/-A 7°74 ~ 1) -izJL,,, <l:>d::V', ,$1-ij,y 1--7''7 

-1 ~ 1) -iz JI,, ~a-A, t '5 J: 1.,\0 

[ 0018] 7' 1,) 1) /? ,;: d:> I.,\ --c' -tt- I::'/ /;/' iz JI,,,;:~ r,t 9 Q ~ -v 1) J7 ~ 7' ") 1) / ? :::i 

/ ~ - * / 1-- ~ -v 1) J7 C: fO\ 9 Q O _t ") 1) / ? t;: d:> I.,\ --c' -tt- I::'/ ?
0 

iz JI,,,;:~ 

f,t90~-v~r~_ty~:,.,'7:::i:,.,~-;t-.:,.,t--~-v~Yc:f0\900 l'Y~:,.,? 

::] / ~ -.:t-- / J-- ~ -V 1) J7, d:> J: tf, ") 1) / Q::] / ~ -.:t-- / J-- ~ -V 1) J7 ~ ~ 

fO\ l t, :::i :,., ~ - .:t--:,., 1-- ~ -v 1J J7 c: f0\°9 0 o 

[0019] ~#ii*~~ 1 ta:, ffi*'9~tL0fl~©-tt-l::':,.,'7°izJL,, (::J :,.,~-;t-.:,., 1--~-v 1) 

J7) ,;: d:> 1.,, --C, fj~O)~o/.Jl~-f- -v ;t-.Jt., /fl~©~l~ "1/ ? 0 -J- Jl,,O) ~B~~{~ ~ fi :> 

L..c:·Nt~00 ~#ii*~~l ta:, ffi*'9~tL0fl~©-tt-l::':,.,'7°izJt., (:::i:,.,~­

;t-.:,., 1--~-v 1) Y) ,;:d:>1.,,--c, fj~O)~l~-f--v.:t--Jt.,/fl~©~o/.1~"1/?
0

-J-JL,,O)~ 
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B~~1~ ~fi? L.. c. tl·-Z: ~ 00 

[0020] ~#rL~~rrit:°M L, t DC (Dual Connectivity) H~§!:JE ~ ti, t 1.,, 0 t~~, MC 

G (Master Cell Group) ta:~t©-ff-1:::'Y·~i-lzJl,,O)-fj-:1'-!z,y f---Z:S"), _§_-::, 

, SC G (Secondary Cell Group) ta:M CG 0)-:g:~-z:ta:tJ:1.,,-tj-- l:::'Y •~f,zJI,, 

0)-fj- 7''-!z 'Y f-- 7! S 0 o ~#ri*~rrit:°M L, t D C t.f~§!:JE ~ ti, t I.,' fJ: I., ,t~~, MC 

G ta:~t 0)-fj-- I::' Y /j' ,z JI,,~ a-t"0 MC G ta:, 7° 5 -1 x 1) --lz JI,,, d3 J: V', 

0 * tc ta: 0 J: LJ 1P I., ,-iz :;JJ Y ,$7' 1) --lz JI,, ~a'it" 0 SC G ta:, 7°5 -1 x 1) --lz :;JJ 

Y ,$7' 1) --lz JI,,, d3 J: V', 0 * tc ta: 0 J: LJ 1P I.,' -lz JJ Y ,$7' 1) --lz JI,,~ a'it"o 

[0021] MCGta:, 1 -::>©7°51'-::Z- 1)-TAG, d3J:V', O*tcta:OJ:LJ1P1.,,,z:;JJ 

Y ,$7' 1) - T A G ~ a' Iv 7! ti J: 1.,, 0 S C G ta:, 1 -::> 0) 7° 5 -1 x 1) - T A G , d3 

J: V', 0 * tc ta: 0 J: ") 1P 1.,, -lz :;JJ Y ,$7' 1) - T A G ~ a' Iv 7! ti J: 1.,' 0 

[0022] TAG (Timing Advance Group) ta:, RR C (Radio Resource Control) 

t: J: ? t ~§!:IE~ ti, 0 -ff- I::' Y ·~i-lz JI,, 0) Q~ JI,,- 7°-Z: S 0 o [l§fJ L; T A G t: a-* ti, 

?;) -ff - I::' / Q~ -lz JI,, ,: "M L, t, [j§fJ L; ,$7 -1 ~ / /j' J7 "' / \ / ,A 0) {l t.f ii~J=I~ ~ ti, ?;) O 

'57-1 ~ Y/J'J7 "'1\Y Ata:, -tt-l::Y?~-lzJl,,t:d3tt0 PUSCH/PUC CH 

/ S RS/ D MRS ©~1~ ,$1 -1 ~ Y /j'~~~T 0 tc&'> t:m 1.,, G h00 MC G 

©7°51'-::Z- 1)-TAGta:, 7°51'-::Z- 1)--lzJI,,, d3J:V', O*tda:OJ:LJ1P1.,, 

-lz :;JJ Y ,$7' 1) - -lz JI,, ~ a' Iv 7! ti J: 1.,' 0 S C G 0) 7° 5 -1 x 1) - T A G ta:, 7° 5 -1 

x 1) --lz JJ Y ,$7 1) --lz JI,,, d3 J: V', 0 * tc ta: 0 J: LJ 1P I.,' -lz JJ Y ,$7' 1) --lz JI,,~ 

a- Iv 7! ti J: 1., ' 0 -lz :;JJ Y ,$7' 1) - T A G ta:, 1 * tda: 1 J: LJ 1P 1.,, -lz :;JJ Y ,$7' 1) --lz 

Jl,,~a' Iv 7! ti J: 1.,,0 -lz JJ Y ,$7' 1) -TAG ta:, 7°51' x 1) --lzJI,,, d3 J: V', 7° 

5 -1 x 1) - 1Z /J Y ,$7 1) - 1Z JI,, ~ a' * f,J: I.,' o 

[0023] ~ 2 ta:, *~1.it§Jf~fi&©m€*i7 v-.b.©~~*-iJJ¼~~T~7!S00 ~ 2 t:d3 

1.,' t , ffi $fll ta: B~ f13j $fll 7! S 0 o 

[0024] B~f13j'%J±§Xt:d3tt0ffq0)7-1-JI,, "'©-ff-1 A'ta:, B~f13j.::i.=,y f--Ts=1/(15000 

· 2048H9)©~t: J:? t~:t:~ ~ h00 m€*i 7 v-.b.©~~ ta:, Tf=307200 · Ts=1 

Oms ( ~ 1) f9)) 7! S 0 o t ti, .'.f' h©m€*i 7 v - .b. ta:, B~ f13j'%J±§X t: d31.,' t ~*5c T 

0 1 QO)-tj-7''7 v-.b.~a-t"o th.'.f'tl,O)-tj-7''7 v-.b.O)~~ta:, Tsubframe=307 
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20 · Ts=1msc'SGo -=tn"t''tl,O)-lj-7"7 v-b. i ia:, B~FsjtJbxt:.t::H,,-c~a9G 

2 -::>0):7-. D 'Y f-- ~a'it,'0 ~B~fsjtJbxt;::j:31.,\""(~-9 G 2 -::>0):7-. D 'Y f-- t;t, ffl 

*i7 v-b.~0):7-. □ 'Y t--¥%nstf 2 i 0):7-.D 'Y t--, .t3J:tf, ffl*i7 v-b.~O) 

:7-. □ 'Y t--¥%nstf2 i 1 0):7-.D 'Y f--c'&0Go -=ftl,"t''tl,0):7-.D 'Y f,.O)~~t;t, 

Tslot=153600 · ns=0. 5msc'SGo -=fnt'tl,O)ffl*i7 v-b.t;t, B~FsjtJibxt:;t;1.,,-c 

~-9G10©-tt77v-b.~a-Co -=tnfn©fflU7v-b.~, ~~-bx 

t:;t;1.,,-c~a9G 2 00):7-. □ 'Y t-- (n 5=0, 1, ···, 19) ~a-t,'0 -tt-f7 v-b.~, 

TT I (Transmission Time Interval) c:t~9Go 

[0025] P.,.l7', ;$:~fjffiMf!jJ0):7-.D'Y f--O)*J,5x;t;::-:>l.,\""(~5t,BJ.l9G 0 ~3t;i, ;$:~nffiM 

f!jJO)_t_ L) 1) '../? :7-. □ 'Y t-- O)ffi!t~*iP.¼~~9 ~ c' &1> Go ~ 3 t: .t3 I.,' -C, 1 -:> 0) 

iz JI,,,: .t3 tt G ...t. L) 1) /?A □ 'Y t-- O)*iPX ~ ~9 0 ~ 3 ,: .t3 I.,\ t' ffl,rn ta:B~Fsj 

,fflc' S LJ, ~Jt,rnia:~5m~,fflc' S Go ~ 3 t: ;t; 1.,' t, I t;t S C - F D MA (Sin 

gle Carrier-Frequency Division Multiple Access) ':/'../;j{JL,,;/ii%/1''../j=' 

,y ? :7-. c' s LJ, k ta:-tt :tA=- "'7 1J r¥% /-, '../ j=!' ,y ? :7-. c' s G 0 

[0026] :7-. □ 'Y t-- 0)-=f nt'nt: .t3 I.,' t ~{~ ~ nG ~tl.l ':/ ?"T JI,,* tc t;t~t~-:f- "'7 *JI,, 

t;t, 1) '.J - :7-. ?" 1) 'Y "' t: J: ? t ~l~ ~ ti, G O ...t. L) 1) '../? t: j:31.,' t, 1) '.J - :7-. 

ij 1) 'Y "' t;t~~O)-lj-7':!f- "'7 1) J7 c ti~© SC - F D MA':/'../ ;j{JL,, t: J:? t ~ 

~ ~ ti, Go 1) '.J - :7-. ?" 1) 'Y "' ~ 0) .I v )( '../ t-- 0) t ti, f ti,~ 1) '.J - :7-. .I v )( '../ 

t-- c ~ 9 G o 1) '.J - :7-. .I v )( '../ t-- t;t, -it -::1' :!f- "'7 1) J7 ¥% / 1' '../ j=!' 'Y ? :7-. k , 

.t3J:tf, SC-FDMA':/'../;j{JL,,;/ii%/1''../j='•yQ:7-. I t:J:?t~~nGo 

;$:~fjffiMf!iJt: .t31.,' t, 1) '.J- :7-. t;t~5m~ -B~Fsj 1) '.J- :7-. ~~□*9 Go 

[0027] 1) '.J-:7-.?" 1
) 'Y "'t;t, Y'../TT~- t--~,:~~~nGo *~nffiMf!iJc't;t, 

1 -:> 0) J7 '../TT~ - t-- t: X'J 9 G ~#,BJ.l ~ fi -3 o ti~ 0) J7 '../TT~ - t-- © t n t' 

nt:X'J L, -c, *~nffiM~tf~m ~ n -c :t J: 1.,,0 

[0028] ...t. LJ 1) '../? :7-. D ,y t-- t;t, B~FsjtJbxt: .t31.,, t, ti~© SC - F D MA':/'../ ;j{ 

JI,, I (l=0,1,···,NUL5 Ymb) ~a'Co NULsymbt;i, 1-:>0)_t_LJ 1)'../?AD'Y f-.t:a-* 

nGSC-FDMA':/'../;j{JL,,0)~~~90 .1-~JL,,CP (normal Cyclic Pre 

fix) t:X'JL,-C, NULsymbt;t7c'SG 0 tlA5:&CP (extended Cyclic Prefix) t:X'J 
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L, "t, NUL symb ti 6 c' d0 Q o 

[0029] _t1,J 1) './? .AD ,y 1--ti, ~5&:~tJ±sJH::t.H,\t, ti~©-it:i=t-17 1) 7 k (k=0 

, 1, ···,NULRBXNRBsJ~"23"iL'o NULRsti, NRBscO)fg-~t;:J:-::>"t~!Ji~tl,Q, -lf-C:::''./ 

?"izJvt::X'.!"9-QLl,) 1) './?*:l:§x$i!§¼:~c'S-Qo NRBscti, -ff:1':t-17 1) yO)~t::d: 

-::> t ~!Ji~ tl,,Q, ~5&:~tJi:1:§xt;: !Ht Q (~!_!JD 1) './- A :1' D 'Y? -If-{ ;:(c-S 

Q O *~tmrni fi& t:: d:) \, \ t' -If :1' :t- 17 1) 7 isj ~~ Li f ti 1 5 k H z c' s 1,) ' NRB SC ti 

1 2-ff:1'=t-17 1) 7c'tt>Qo 9f~;b15, *~1.i~Jri~t;:d:)\,\tNRBscti, 1 8 0 k H 

Z C-d0-Q 0 

[0030] 1) ',/-.A :1' □ 'Y? ti, ~!_l-f- 17.::r-.JvO) 1) ',/-_A.I.[..,, ;I..'./ t-"'-©'7 'Y f::"'./ ?" 

~ ~ 9 tc &1J t:: FF.I \t \ G ti, Q o 1) '.I - .A :1' □ 'Y ? ti, 1.&fJl 1) '.I - .A 7" □ 'Y ? c to/.1 

I_l 1) ',/ - A :1' D 'Y ? t.f ~ffli ~ ti, Q O to/.JI.l-f- 17 .::r-. Jv ti, * 9 {,&fJl 1) ',I - .A :1' □ 

'Y? t;: '<" 'Y 7°~ tl,Qo t ©11, {BzfJl 1) ',/- ,A :1' □ 'Y? ti, to/.11.l 1) ',/- ,A :1' □ 

'Y ? t;: '< 'Y 7° ~ ti, Q O 1 -:J ©to/.JI.l 1) ',/ - A :1' D ';/ ? ti, B~isjtJi:1:§x t;: d:) \, \ "t NUL sym 

b©~~9 Q s c F D MA~'./ ;:t{Jv c: ~ 5&:~tJ:1:§xt;: d:) \, \ t NR8sc©~~9 Q -it :1' 

:f- 17 1) 7 C: fJ' '? ~ ffli ~ ti, Q o 19) X t;:, 1 -:J 0) to/.J !_l lJ './ - A :1' D ';/ ? ti ( NUL symb 

X NRB sJ 0) 1) ',I - A .I. [..,, ;I.. / 1-- iJ' '? *l/J¼ ~ ti, Q O 1 -:J ©to/.JI.l 1) ',/ - A :1' D ';/ ? 

ti, 8~ isjtJi:1:§x t;: d? \, \ t 1 -:> 0) A □ 'Y 1-- t;: x-1 r,t 9 Q O to/.JI.l 1) ',I - A :1' □ 'Y ? ti 

~5&:~tJi:l:§xt;:d:)\,\t, ~),&'.~O){~\,\ta:7fJ'G)llj[t;:ffi:% (0, 1, ···, NULRB -1) tJf. 

1-.t,t GtL-Qo 

[0031] *~1.iffiM~t;: d? ,t Q """F 1,) 1) './? 0) .A □ 'Y I-- ti, ti~© 0 F D M ~ './ ;:t{Jv ~ 

"23"qj'o *~liffiM~t;:d?,7-Q""f"l,) 1) './QO).A.D ';/ 1--©*l/J¼ti, 1) ',/-,A./;j'IJ ';/ 

~'tJf.ti~©-lf :1':t- 17 1) 7 c: ti~© 0 F D M ~ './ ;:t{Jv t;: d:-::> t ~ffli~ tl,,Q £ ~ 

~i\t\t~ l5c'tt>Qfc&1J, ""f"l,) 1) './?O).A. □ 'Y l--©*l/J¼©!R.BJ.lti~~9-Qo 

[0032] *~1.iffiMfiJO)~!_l-f- 17 .::r-.Jv d:) d: tf~I.l ~ ~-j- )v ,:: -:) \, \ t!R.BJ.l9 Q 0 

[0033] ~ 1 t::d:)\t\t, yiffi*~~ 1 iJ'G~i:tB~~~3"'-©_t1,J 1J './?©fflUJJffl.f~t 

ti, w_ r: © _t 1,J 1J './? to/.JI.l-f- 17 * Jv tJf. m \, \ G n Q O _t 1,J 1J './? ~I.l-f- 17 * Jv 

ti, _t {v:~ iJ' G tJj :tJ ~ n tc 1~¥& ~ ~f~ 9 Q tc &1J ,:: , to/.JI.l~ ,:: d: -::> t ftm ~ ti, 
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PUCCH (Physical Uplink Control Channel) 

P U S C H (Physical Uplink Shared Channel) 

PRACH (Physical Random Access Channel) 

PCT/JP2018/005323 

P UC CH ti, _t LJ 1) / -~1ttUfIEP 1I~¥& (Uplink Control Information: UCI) 

~ ~1~ 9 Q 1-: d.) ,::: J'fH,, G tL Q o _t "J 1J /? ft:UfIEP•l~llHi, "J 1) /? ©-=f- -v * 

Jv~~,&'~¥& (Channel State Information: CSI) , 1<JJJJ.l~1~ O)fcd.)O) P US 

CH (Uplink-Shared Channel: UL-SCH) 1) 1/-7-.~~*9Qfcd.),;::Jtl\,'l:>tL 

QA?""V.:i.- 1) /?~ 1) ?.I..7-. t-- (Scheduling Request: SR), ~") 1) /'77' 

-,y (Transport block, Medium Access Control Protocol Data Unit: MAC 

PDU, Downlink-Shared Channel: DL-SCH, Physical Downlink Shared Channe 

l: POSCH) ,;::~9 Q H A R Q - AC K (Hybrid Automatic Repeat request A 

CKnow ledgement) ~~iL'0 HAR Q - ACK ,a::, ACK (acknowledgement) 

a:tc,a::NACK (negative-acknowledgement) ~7.f'-9 0 HARO ACK~ 

, HAR Q 7 1' - ~-1{ ,y?, HA R Q 11~¥&, HAR Qft:UfIEP 1I~¥&, cr3 J: V:, A 

CK/NACK c. ti~9Qo 

[0034] PUS C Hti, _ti,) 1) /'77'-,y (Uplink-Shared Channel: UL-SCH) ~~ 

1~ 9 Q tc d.) ,:: Jtl \,' G tL Q o P U S C H ti, _t ") 1) / ? 7' - ,y c. ~ ,:: H A R Q 

- ACK cr3 J: V: /a: tc,a::-=f- -v *Jvi~~,1~¥& ~~f~ 9 Q tcd.),;::Jtl \,' G tL t t J: 

\,'o a:tc, PUSCH ,a::-=f--v *Jvi~~,1~¥&©<h-, a:tc,a::, HAR Q-A CK 

j3 J: V:-=f- '17 *Jvi~'&'l~¥&©<h-~~f~ 9 Q fed.) ,:::m \, \ G ti., t tJ J: \,\0 p u s C 

H ,a::, "5 /~'b.. J7? -lz 7-. ;I.,.:,, -lz-V 3 ~~f~ 9 Q fcd.),;::Jtl\,' GtLQo 

[0035] PRACHti, "7/~'b..J7?-lz.7-.7° 1)J7/:1'Jv ("5/~'b..r?-lz.7-.;l.•y-lz 

-V 1 ) ~~1~ 9 Q fed.) ,:::m \,' G tl,Qo P R AC H ,a::, 1<JJ~tl ::::i * '7 ':/ 3 /'Pi 

"5I.. (initial connection establishment) 7°0':/-V-v, /\/ ~';t-1{7° □ 

':/-V-v, ::J*?':/3/¥ij,E,i"5I._ (connection re-establishment) 7°D':/-:J 

-v, _ti,) 1) /?~1~,;::~9Q~~tl (-Y-1 ~ /?"~~) , cr3J:V:P USC H ( 

U L - SCH) 1) 1/-7-. 0)~*~7.T'-9fcd.) ,:::m \,' G tLQo 

[0036] 7 / ~'b.. y? -lz A 7° 1) y / :1'Jvti, tt~Jv- t-- ':/-?""/A 1 / 7' 'Y? A u 
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,: j;g lit 9 Q Z a d o f f - C h u *-: 9U ~-lj- 1' ? 1) 'Y ? ~ 7 t-- 9 Q Z:. c. ,: J: ? 

-C--s-?lGtl;-C'tJ:\,\ 0 Z ad Off-Ch U*-:9LJ,j:, t~IjlJI.,- t--~-'7/A 

-1 :'./-r'-:;? ;z u ,:~·::J\,\""(~f.i>Z~ti,Qo 1 -::)O)"EJl.,,:j3\,\""(, tfJ9:©"5 :'./11' 

.b. 7? "E ;z 7° 1) 7 :'./ :iJl.,7'.ffE~~ ti, t ti J: \,\o "5 :'./ 11'.b. 7? "E ;z 7° 1) 7 :'./ 7' 

JI., ,i. "5 :'./ 11' .b. 7? "E ;z 7' 1) 7 :'./ 7'JI., 0) -1 :'./ 7' •y ? ;z ,: J: ? t ~ fE ~ ti, t ti 

J: \, \ o "5 :'./ 11' .b. 7 ? "E ;z 7' 1) 7 :'./ 7' Ji.,©~ tct Q -1 :'./ T -:; ? ;z ,: y;g lit 9 Q ~ tct 

Q "5 :'./ 11'.b. 7? "E ;z 7° 1) 7 :'./ -:J'Ji.,,;t, t~:£.lJI.,- t-- ~ -'7 :'./ ;z ,{ :'./ 7' 'Y? ;z u 

c-lj-1'? 1)-:; ?~7 t--©~fJ:Qi%Jl¢J.,g-;btt,:j;glit9Qo t~IjlJI.,- t--~-'7:'./ 

A4/T'Y?AU, d3J:V. -lj--{Q~'Y?~7t--~. ~A~.b.1':'./7*~­

~ 3 :'./ ,: -a-* n Q 1lwi~ ,: ~' fJ: < c. :t ~ ·:J \, \ t --s- 3l G n t :t J: \, \ o 

[0037] !tWIJilJI.,- t-- ~-'7:'./ ;z,{ :'./7'•:,;? ;z u ,:mlit9 Q Z ado f f -Ch u *-: 

9U x u ( n ) ,j:. tJ. ~ 0) J9: :i:.t ( 1 ) ,: J: ? -C --s- 3l G ti, Q o e ,j: * 1' I:::" 7 J9: ""(' d.:> 

Qo Nzc,i, Z ado ff Ch u*-:9Uxu (n) ©~~""('d.:>Qo nti, OiJ' 

b N z C 1 * ""('-{ /? 1) ~ / f-- ~ ti,,Q~J9:""('d.) Qo 

[0038] [J9:1] 

[0039] "5 :'./ 11'.b. 7? "E ;z 7° 1) 7 :'./ -:J'JI., ( "5 :'./ 11'.b. 7? "E ;z 7' 1) 7 :'./-:J'Jl.,©*-:9U) 

Xu v (n) t;ttj_~©J9::i:.t (2) ,:J:?-C--S-;ll:);h,Q 0 Cvti, -lj--{Q 1)•Y? 

~ 7 t-- © {l ""(' tY.:> Q a X 

m 0 d Y ti, X ~ Y ""('tU? f.:. C. ~ O)~ L) ~ t±:11.Jg Q ~J9:""('tY.:> Q 0 

[0040] [J9:2] 
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[0041] ~ 1 ,;:::s1.,,-c, _t_l,J 1J :,t?©ffl*iii!H~c',a:, .1-:.ll'©_t_l,J 1J :,t?to/.lilll':/?"-t-

Jt,, tf m I.,\ G ti, GO _t_ ") 1) /? to/.lilll ':/ ?
0 -t- JI,, ,a:, _t_ 1.lI~ iJ' G t:l:l jJ ~ ntc. 1l~il¾ ~ 

z{~ T G fc.11) ,;:::{tm ~ ti,t,t.1.,' tJ{, to/.JI.ll1~ ,;::: J:? t {tm ~ tLGo 

· _t_1,) 1) :::,tQ~~R-1~~ (Uplink Reference Signal: UL RS) 

7-ls: ~1.i~J,i ~ ,;::: S 1.,, t, W-. 7' © 2 -:::> © -$7 -1 7° © _t_ 1,J 1J :,t ? ~ ~R-{~ ~ tJ{ m 1.,, G 

tLGo 

D MR S (Demodulation Reference Signal) 

SR S (Sounding Reference Signal) 

D M R S ,a:, P U S C H * tc ,a: P U C C H 0) z{~ ,;::: ~ ~ T G O D M R S ,a: 

, PUSCH* tc,a: PUC CH c B~f13i~~~ tLGo ~±!Bm:i~~ 3 ,a:, PUS 

CH *tc,a: PUC CH ©{:E:~l:ffl.fmiE~fit,t.? tc.11),;::: D MRS ~{~fflT Go W,. 

7'' p u s C H C D M R s ~ ~ ,;::: zf~ T G L. C ~' ~ ,;::: p u s C H ~ z{~ T 

GC~TGo tJ.7', PUCCHcDMRS~~,;:::z{~TGc..C~, ~,;:::PU 

CC H~z{~TGC~TGo 

[0042] SR S ,a:, PUSCH *tc,a: PUC CH O)z{~,;:::~~ L,t,t.1.,,0 ~:tfum:i~~ 

3,a:, -f-17*Jt,,i~,J©5.!lU~©tcl1),;:::S R s~m1.,,-c:tJ:1.,,o SR s,a:, _t_l,J 

1) :::,tQ-Jt-f7 v-.b.,;:::S,tG~{&©S C- F DMA':/:,t;:t{Jt,,, *tc.,a:, Up 

PT S ,;:::s,tG SC-FD MA':/ :,t;:t{Jt,,,;:::;t;1.,,-cz{~ ~ tLGo 

c0043J ~ 1 ,;:::s1.,,-c, ~±!Bm:i~~3tJ'G~ffii*~~ 1 A..0)7'1,J 1J :,t?©ffl*iifilf~c' 

,a:, .1-:.l 7' © 7' 1,J 1J :,t? to/.lilll-f- 17 * Jt,, tJ{ m 1.,' G ti, Go 7' 1,J 1J :,t? to/.JI.ll1-f- 17 * Jt,, 

,a:, _t_{.lI~iJ' G t:l:l:b ~ ntd~il¾~zf~ T G f;::11) ,;:::, to/.Jilll~ ,;::: J:? t{~m ~ ti, 

Go 

P BC H (Physical Broadcast Channel) 

PC FI CH (Physical Control Format Indicator Channel) 

PH IC H (Physical Hybrid automatic repeat request Indicator Chan 

nel) 

P DCC H (Physical Downlink Control Channel) 

E P DCC H (Enhanced Physical Downlink Control Channel) 
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PD SCH (Physical Downlink Shared Channel) 

PMC H (Physical Multicast Channel) 

PCT/JP2018/005323 

P B C H £a:, ftiffi*~ii: 1 --r:'~i~!H;: ffl \,' I:> ti, G ~ A '5' --{ '../ 7 ?.I" ;,I. - :/ 3 '../ 

:t □ 'Y? (Master Information B Lock: MIB, Broadcast Channe L: BCH) ~¥& 

~□ 9Gf.:.6bt;:ffl\,'t:>nGo MI Bta:, 4 Omsf1=1j~i--r:'z{~~;h,, MI Bta: 1 0 

m s ~Jttl--r:'~ l,) 5Jz ~ z{~ ~ nGo ~ f*S'g t;: ta:, SFN mod 4 = 0~)f,iijf.:. 9mUJ 7 

v - .b. ,:: d3 £t G -tJ" 7" 7 v - .b. 0 ,:: d3 \,' t M I B 0) iJJJttl z{~ tf 1j tct. ;b n, {-tg 0) 

~--CO)~*i7 L.,,-.b.£::c:13£tG-tJ"-::1'7 L.,,-.b.O£;:J31.,,tM I B0)¥:}z{~ (repet 

it ion) tffitct.b;h,G 0 S F N (system frame number) ta:~*f 7 t..,,-.b.O)ffi: 

i@---r:'tV.:>Go MI BtJ::/AT.b. 1IW¥&--r:'tV.:>Go f~Uxtl, MI Bta:, SF N~~9 

1lffi¥&~a-ti'o 

[0044] PCF I CHta:, PDCCHO)zf~t;:m1.,,GnGtJi~ (OFDM:/'../ffeJt,, 

) ~:j:~~9 G'IW¥&~z1~ 9 G t.:.6b t::m \,\ G nGo 

[0045] P H I C H ta:, ~ifu1eD~ii: 3 tf~{~ ~ t.:.J:. 1,) 1) '../? 7-'--$1 (Uplink Shared 

Channe L: UL-SCH) t;::t-j-9 G HA R Q 1' '../:r' 1' l;r--$1 ~z{~ 9 G t.:.60 t;:ffl \,\ 

GnGo HAR Q-{ '../71' J:r--$1ta:, HAR Q-AC K~~9o 

[0046] P DCC H c:13 J: cf E P DCC H ta:, 7' l,) 1) '../? 1MfIEn 1IW¥& (Down Link Cont ro 

Information: DCI) ~ z{~ 9 Gt.:. 6b t;: ffl 1.,, G n Go 7' 1,J 1) '../? tUfIEn 1lffi¥& ~ 

, DCl7?.J--~~~c~~9Gol'~~'../?~-ffiffl~, 7'~~'../Qij5 

'../ ~ (downlink grant) c:13J:rf.J:.1,) 1) '../Qij7'../ ~ (uplink grant) ~a-ti' 

0 7'1,) 1) '../??
0

5'../ ~ta:, 7'1,) 1) '../?7-tJ-1' './;,I.'../~ (downlink assignment 

) *f.:.ta:1'1,) 1)'../?fU1,J3t (downlink allocation) c~~9Go 

[0047] 1 -:J 0) 7' 1,J 1) '../? 7· 5 '../ ~ ta:, 1 -:J 0)-tJ"- I::::''../ 7· -tz JI,, pg 0) 1 -:J 0) P D S C 

HO).:;zJ;-:J.::z.- 1) '../?"t;:ffl\,'t:>nGo 1'1,J 1) '../?ij5'../ ~ta:, ~~1'1,J 1) '../? 

ij7'../~~z~~nt.:.-tJ-77v-.b.c~~-tJ"77L.,,-.b.j:1gO)PDSCHO).:;z 

J:r V .::z. - 1) / 7" ,:: m \, \ G n G 0 

[0048] 1 -:JO)J:.l,) 1) '../Qij7'../ ~ta:, 1 -:JO)-tJ"-1::::''../ij-tzJt,,pgO) 1 -:JO)P USC 

H O).:;z J:TV .::z.- 1) '../ /J"t;:ffl 1.,, G nGo J:. !,J 1) '../? 7"5 '../ ~ ta:, ~~J:. l,) 1) '../? 
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~7/~~~~~ntc~~7v-A~Y4~~_t-ro~~7v-A~©PU 

s C H © A 'T :/ .:J.. - 1) / -7· ,:: m \, \ G n Q O 

[0049] "F1,) ') /??
0

7/ ~- a:tc,a::, _ti,)') /??
0

7/ ~,::1-tJJ□ ~hGC RC1, 

1)-j=--< 1:::',y ~,a:, C RNT I (Cell-Radio Network Temporary Identifier 

) , Tempo r a r y C- RN T I, SP S (Semi Persistent Schedul 

i ng) C - R NT I , RA - RN T I (Random Access-Radio Network Tempor 

a r y Iden t i f i er) ,:: ~ ? t .A. ? 3 / -::1' JI,,~ h G O C - R N T I d3 ~ V' S P S 

C-R NT 1 ,a:, --lzJl,,~,;:d3\,\""(ftffij*~~~~arnu9Qf;:61.)©~55FF-c'i1i'.>G 

0 T e m p o r a r y C - R N T I ,a:, ::::J / T / ~ 3 / ~ - .A. 3 / ,;j' A J7 

? --tz A 7° □ ~ - :J -v © r1:1i ,:: m \, \ G n Q O R A - R N T I ,a:' 7 / -!j' A J7 ? --tz 

.A. v .A.~ /.A.© .A. 'T :J .::i - 1) / ?
0 

© tc 6b ,:: ffl \,' G h Go R N T I ,:: ~ ? t .A. 

? 3 / :iJt,,~ htc CR C;, 1) T-< l::::'-y ~ t.f1"1JJ□ ~ hfc_t 1,) 1) /? ?
0

3 / ~ ~ 

, RN T I ,::x-.t9 G 1,J 1) /? ?
0

3 / ~.. RN T I ,::x-.tr,t9 GL 1,) 1) /? ?
0 

3 / ~ c: ti~9 Go RN T I ,:: ~-:> t .A.? 3 / :iJt,,~ htc CR C /'\ 1) T-< I:::' 

'Y ~ t.f1"1JJ□ ~ htc_t 1,) ') /? ~3 /~~~ti' PD CC H ~ .. RN T I ,::x-.t9 

G P D C C H , R N T I ,:: X'.t r,t 9 G P D C C H, R N T I ~ t © P D C C H 

, R N T I ~ ~ti' P D C C H c: =t ~ 9 Go 

[0050] c- RN T I ,a:, 1 ~ro~-f7 v-A,::d3,tG PD SCH a:tc,a:: PUS C 

H~#5ijfi[p9Gfc1Y.H;:ffl\,'l:>hG 0 ftffii*~~l ,a:, C-RNT I ,::~-:>t.A.? 

3 / :1'Jt,,~ htcC R Ci,') T-< 1:::·,y ~ tJ{{-fJJD~ hG_t 1,J 1) /? ?
0

3 / ~ ~~ 

ti' P D C C H ©*~ tl:l ,:: ~ ·::J \,' t, ~ 3 / .A.~ - ~ 7" □ 'Y ? ~~ti' P U S C H 

~~1~ L, t =t ~ \,\o ~ ~ 3 /.A.~-~ -::i □ 'Y? ©~~1~ ,a:, C - RN T I ,:: 

~-:>t.A.?3/:iJt,,~htcC RC1, 1)T-< l:::',y ~tJ{1-fJJD~hG 1,J ') /??
0 

3 / ~ ~~ti' P DCC H ,:: ~-:> t:J:~~~ ht =t ~ \,'o 

[0051] SPS C-RNT I ,a:, PDSCHa:tc,a::PUSCH© 1)'./-.A.~m]:)tIJ 

IY~H::tU 1,J ~ t G f;:61.) ,::m \,' G hGo ftffii*~~ 1 ,a:, S P S C - R N T I ,:: 

~-:> t .A.? 3 / -::1'Jt,,~ htc CR C 1, ') T-< 1:::·,y ~ tJ{{-fJJD~ hG_t 1,J ') /? ~ 

3 / ~ ~~ti' P DCC H ©*~tl:l L,, ~_t 1,J 1) /? ?
0

3 / ~ tJ{ S P S 5!1~1t :::::i 
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~/~cLt~~t~Qc~ffi~nk~~- ~LY~/?~5/~~~~~ 

nkLL) 1) /??"5/ ~ (configured uplink grant) c Lt;z ~J79Q 0 li/ffi 

*~• 1 ©MAC~ta:, ~~~§t~~ntcLL) 1) /??"5/ ~t.fmlrt.§B'gt;:§B~9 

QCh~9o~~~~nkLY~/?~5/~~9B~9QCh~~nQ~7 

7 v - .b. ta:, ffi 1 0) ml rt.§ c ffi 1 0) 7.t 7 ~ 'Y ~ t:: J: -::> t 1§:. ;t G ;ti Q o tiiffi*~• 

1 ta:, ~ifu~~-3f.f''?, ~~ffi1 ©mJrt.§~~9•I~¥&~~1~9Qo ~mJrt.§B'gt;: 

~Y~tGnQPUSCHtz~~nk~5/A~-~7□ ~?0)~z~~ 

, S P S C - R N T I t;: J: -::> t ;z? 5 / 7";1,, ~ ntc C R C 1 '\ 1) T 1' f::' ,y ~ 

t.f{"11.J□ ~ ti,QL L) 1) /? ?"5 / ~ i:: J:? t:l=~~~ ti,Qo ~~i§t~~ ntcL L) 1) 

/? ?"5 / ~ ~- MAC (Medi urn Access Control) i;: J:-::> ti§t~ ~ ntcL L) 

~/?~5/~, *k~, ffi1©~~~nkLY~/?~5/~c~~9Q 

0 

[0052] PD SC Hta:, TL) 1) /Q7'-,y (Downlink Shared Channel: DL-SCH) ~ 

z {~ 9 Q tc lSb t;: ffl \.,' G ti, Q o P D S C H ta:, 5 / ~- .b. J7 ? ~ ;z ;I. 'Y ~ - -::J 2 

( 5 / ~-.b. J7? ~ ;z t,, ;z~ / ;z) ~z{~ 9 Q tcllbt::m \..' GnQo PD SCH 

ta:, I\/ ~- 7.t - 1 ~ :::J ~ / ~- ~ z{~ 9 Q tc 11) t;: ffl \.,' G ti, Q o P D S C H ta:, ~JJ 

:Ji-t.l J7? ~ ;z ©tcllb t::m \..' G ti,Q 1, 5 :/. -,y ~a-ti'~ ;z T .b.•I~¥& ~z{~ 9 Q tc 

lSb i:: m \.,, G n Q o 

[0053] PMC Hta:, ~Jl,,7;:\=--v;z ~7'-,y (Multicast Channel: MCH) ~z{~9 

Q t c lSb i:: m \.,, G n Q o 

[0054] ~ 1 t;:j:3\.,\t, T") 1) /?©fflUiGl{~tta:, J;lT©TLJ 1) /?to/.JI.l~?"-t-

)1,,:IJ{ffl\.,\Gti,Qo TL) 1) /?to/.JI.l~/"_7"-j-)1,,ta:, L1ll~1J'Gtl:l:t.J~ntd~¥&~ 

z{~ 9 Q tc 11) i:: ftm ~ nt.t \., \ :IJ\ to/.JI.l~ t:: J: ? t {sem ~ n Q 0 

· ~:Ji_.§{~% (Synchronization signal: SS) 

· T") 1) /Q~~R-{~% (Downlink Reference Signal: DL RS) 

~m~%~ .. •*~•1~TY~/?O)mi~••~j:3J:~~~•~O)~m 

~cQtcllbt::ffl\..''?;h,Q 0 ~rt.§{~%ta:, PSS (Primary Synchronization S 

ignal) , t3J:~, S S S (Second Synchronization Signal) ~a'ti'0 
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[0055] l'"J 1J :'./?~~JH~%tt, ~#ii*~i][ 1 tfl'"J 1J :'./?~I.1-r-v.:=r--Jt,,©{E:~lffl.~ 

IE~fifct-3tc.6bt:Jfl1.,":::dl,00 7'") 1) :'./?~~.~{~%ta:, ~#ii*~i][ 1 tfl'") 1) 

/ -7 ©-r-v .::r--Jl,,~ktlJa~i~ ~ffte 9 0 tc.6b t:m 1.,, 1:> n00 

[0056] :$;~:l:i1!iHi~t: cr31.,, t, W.. 7' © 7 -:.> © -9 -1 7°© 7' "J 1J :'./? ~~R-1~ %tf m 1.,, 1:> 

[0057] 

ti..00 

·CR S (Cell-specific Reference Signal) 

PD SCH t:~~90 URS (UE-specif ic Reference Signal) 

E PDCCHt:~~90DMRS (Demodulation Reference Signal) 

NZ P CS I - RS (Non-Zero Power Chanel State Information - Ref 

erence Signal) 

· Z P CS I - RS (Zero Power Chanel State Information - Reference 

Signal) 

· MB SF N RS (Multimedia Broadcast and Multicast Service over S 

ingle Frequency Network Reference signal) 

· PR S (Positioning Reference Signal) 

7'") 1) :'./?ttI.l-r-v.:=r--Jt,,<r3J:Lf1'"J 1) :'./?~I.l~?❖ -j-Jl,,~~~l,-C, 7'") 

1J :'./?{~%c~900 _t_l,J 1J :'./?ttl.l-r-v.:=r--Jt,,<r3J:Lf_t_1,J 1J :'./?~I.l~?❖T 

JI,,~*~~ L, -C, _t_ ") 1) :'./? 1~ % c ~9 0 o 7' ") 1) :'./? ttI.1-r -v ;r-.JI,, d'3 J: cf _t_ 

") 1) :'./? ttl.l-r -v ;r-.JI,, ~*~~ L, -C, ~I.1-r -v ;r-.JI,, c ~9 00 7' ") 1) :'./? ~I.I 

~ ?❖T Jl,,<f3 J: '{f _t_ ") 1) :'./?~I.I~ ?''-r JI,,~*~~ L, t, ttl.l ~ ?''-r JI,, c ~9 0 

0 

-v ;r-.JI,, c' d.) 0 o ~I{* y? -tz A %UfiEP (Medi um Access Control: MAC) ~ c' Jfl 1.,, 

1:>ti..0-r-v.:=r--Jt,,~ l--"5:'./A~- l---r-v.:=r--Jl,,c~900 MAC~c'Jfl\.,'i:>ti..0 

l--"5:'./A~-1---r-v.:=r--Jl,,O)~{lL~, l--"5:'./A~-1--::i □ 'Y? (transport blo 

ck: TB) *fda:MAC PDU (Protocol Data Unit) c=t,~90 O MAC 

~t:cr31.,,-c 1--5 :'./ A~- 1-- 7❖□ 'Y ?!fitt: HAR Q (Hybrid Automatic Repeat 

reQuest) ©%UfiEPtffitct::bti..00 1-- -5 :'./ A~- 1-- ::i □ 'Y? ta:, MAC ~tftt 
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~~£;:;~9 (deliver) 7'-,$70)~{.1Lc'd'>00 tt~~£;:d:>1.,,--c, t,-7::,;A;Je­

t,- :t □ •:; -7 t;t :::i - ~- ?- ~- ,: '< •:; 7°~ n, :::i - ~ ?- ~-~,:t1t%1t~~tJ{fi 

t.t b n 0 o 

[0058] &ifu~&ii: 3 c i'.iiM*&ii: 1 £;:f:, _t 1.ll~ (higher Layer) £;: d:> I.,' --C 1~ % ~-? 

[0059] 

YUY Cz~~)90om~~ &~~&ii:3c~*&ii:1~, 88~1/­

A tUfIEn (RRC: Radio Resource Cont ro L) ~ £;: d:> 1.,, t, R R C 1/ Q"-j- 1) ::,; ?" ( 

RRC message: Radio Resource Control message, RRC information: Radio R 

esource Control informationc=f:,~~tL0) ~z~f~L,--C={:,J:1.,,O ;:t.tc., & 

~~&ii: 3 c i'.iiM*&ii: 1 £;:f:, ~;litf* r? -fz A tUfIEP (MAC: Medi um Access Cont ro 

L) ~£;:d:>1.,,--c, MAC CE (Control Element) ~z~f~L,--C={:,J:1.,,0 ;:_ 

;:.c', R RC1/Q''-j- 1) ::,;Q'', <l:>d::"O'/;:t.fc.£;:f:, MAC CE~, _tf.l[~O)f~ 

% (higher Layer signaling) c=f:,~900 

CE ~zf~ 9 0 tc.61> ,:m 1.,, G tL00 L. L. c', &ifu~&ii: 3 iJ' Gp D s CH c' 

z1~ ~ n 0 R R c 1/ -7~-;- 1J ::,; ?"t;t, -1z JI.,~,: d:> ,10 ~~©i'.iiM*&ii: , ,: :t-t L­

--c ~~©1/ -7"-r 1)::,; ?~c'S? --C =t:, J: 1.,, 0 &ifu~&ii: 3 iJ' GP DSC H c'z1~ 

~ n 0 R R C 1/ Q"-j- 1) / -7" t;t, s 0 !iiM*&ii: 1 ,: :t-1 L, --cw m 0) 1/ -7"-r 1) / -7" 
(dedicated signaling;:t.tc.t;tUE specific signalingc={:,~90) c'S?--C 

={:, J: I., 'o iz JI., A A'. 1/ 7 1' ':I ? I'\ 7 ;/- - ,$7 t;t, iz JI.,~ t;: d:> £t 0 ~~©!iiM*&ii: 

1 £: :t-1 L, t ~~ OJ 1/ ?'' -r 1) ::,; ?'', ;:t. tc. t;t, S 0 i'.iiM*&ii: 1 £: :t-1 L, t Wm© 1/ 

-7~ -r 1J ::,; -7~ ~ m 1.,, --c z1~ ~ n --c =t J: 1., '◊ u E A A'-1/ 7 1 •:; -7 1 '\:;; :1- - ,$7 t;t, 

s 0 i'.iiM*&ii: 1 ,: :t-t L- --cw m 0) 1/ ?" -r 1J ::,; ?" ~ m 1.,, --c z1~ ~ n --c =t J: 1., '◊ 

[0060] W- "F, *~:lft\U:11,J £;: d:> £t 0 &ii:©*l:tvU:-:) 1.,' --C ~R.Bfa.J 9 0 o 

[0061] ~4 t;t, *~fit§~,J©i'.iiM*&ii: 1 ©*l:f.ix~~9ffl~7'- □ •:; ?~c'S00 ~ 

~9 0 J: :> ,:, !iiM*&ii: 1 t;t, •*Jz~f~:gB 1 0, d:> J: "O', _tf.l[~~l.l:lrnB 1 

4 ~a-~ c'*l:J:i¼~ tl-00 M*Jz~f~:gB 1 0 £;:t, Y ::,;77:gB 1 1 , R F (Radio 

Frequency) :gB 1 2, d:>d::"O', /'{-A/\/ ~-:g:B 1 3 ~a"~c'*l:J:i¼~tL00 _t 

1.l[~~l!lrnB 1 4 t;t, ~;litf*r?izAtUfIEP~~l~:gB 1 5, d:>d::"O', •*JI) 1/-A 
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~-~~~~,a~~~~-~~nQ◊••~~~~,o~~~~- ~~~ 

, * tc,a:, ~I_i~~~'gP:: t,~9 Qo 

[0062] _t{l[~~~:gB 1 4 ,a:, .:::z.--tfOYt~{'l=~fH;: J: L) ~~~ ntc.l:. L) 1) /? :f-'--9 

(t--3/.::Z~-t--:t □ ·Y?) ~- ffl*j~~{~:gB1 Oi;:tl:\:t.J9Qo .l:.{l[~~I_i 

:gB 1 4 ia:, ~l{*J7?iz.::ZtUfif0 (MAC: Medium Access Control) ~- l\?"'Y t-­

:f-'--9 *1c-i3-7° □ 1-- :::J)t,, (Packet Data Convergence Protocol: PDCP) ~- ffl 

*j 1) /? tUfif0 (Radio Link Control: RLC) ~- ffl*j 1) Y- .::Z tUfif0 (Radio Re 

source Control: RRC) ~O)~I.i~fit~-) 0 

[0063] .l:.{ll~~~:gB 1 4 iJ{,ul;tQ~l{*r-7-tz.::ztUfif0~~I.i:gB 1 5 ,a:, ~l{*J7?iz 

.::Z~-~O)~~~fi?o-~J7?iz.::Z~-~~~~15~, fflM~Y-.::Z~ 

fif0~~~:gB 1 6 i;: J:-::> --C~I.i ~ n --C 1.,, Q.§-flt~~1lffiil¾/ l\7 ;,l. --9 i;:~·:J1.,, 

--C, .::Zry-~1-~/~~?I.::Zf--O)ffi~O)~-~fi?o 

[0064] .l:.{ll~~~:gB 1 4 iJ{,ul ;t Q ffl*j 1) Y- .::Z tUfif0~~I_i:gB 1 6 ,a:, ffl*j 1) Y-

;z~-~O)~~~fi? o ffiM~Y-.::Z~-~~~~16 ~, ~~■©%a~ 

~f~if¾/l\7;,l.--90)~I.i~9Qo ffl*jl) Y-.::ZtUfif0~~I_i'gB 1 s,a:, ~j:fu 

~~-3-/J'G~1~ L,tc.l:.{.1[~0)1~%i;:~·::J1.,,--c.§-flt~~l~*[¾/1\7 ;,l.--9 ~ 

iz~l--9Qo 9~~~- fflM~Y-.::Z~-~~~~16~, ~~~~-3~ 

G ~ 1~ L, tc %at~~ 1lffiil¾/ 1 \ 3 ;,i. - -9 ~ ~ 9 1lffiil¾ i;: ~ ·:J 1.,, t %at~~ 1lffiil¾/ 

l\7;,l.--9~-tz,y f--9Qo 

[0065] ffl*j~~1~:gB 1 0 ,a:, ~~- qj~, t4%1t., qj%1t.t~c'©1o/.!I.i~O)~I_i~ 

~-, -~~g1=~1O 1+ ~±~ett=3~'gt=L,~1==~ ~~ ~~ f:r? 0 m,ill7.l<~:R a olJ ~d-, ~ ·l!::1/<=JJ~ [.!§!. /J b :R a ''- a 75 '(!;' /J P!ll:I:, 1~i:i/PJ 

, qj% L,, qj% L,tdffiil¾~.l:.{ll~~~:gB 1 4 ,;:tl:\:t.Jg Qo ffl*j~~{~:gB 1 O 

,a:, :r'--9 ~~~J~J_ t4%1t.9 Q.:: c ,;: J:-::> --C~{~1~%~~~ L,, ~j:fu~~-

3 i;:~1~9Qo 

[0066] R F'gB1 2ia:, Y/TT'gBl 1 ~fi'L,t~1~L,tc1~%~, @:~1i~i;:J:LJ 

.l'{-.::ZI\/ "'{~%i;:~~L, ('!f'r'J/::::J//\-1--: down covert), 1'~t~~5&'. 

~~½'~~i~9 Qo RF :gB 1 2 ,a:, ~I_i~ L, tc YT □ ?~{~%~.l'{-.::Z1\/ "' 

:gB i;: ti:\ :t.J 9 Q o 
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[0067] /'{_- 7-. 1 \ '../ ~-:gB 1 3 tt, R F :gB 1 2 iJ' G A7J ~ ntc YT □ ?''1~ % ~, YT 

□ ·~i1~%~7- 1' :J Jy Jt,,1~%t::~~9 Go /'{.-7,.1\'../ ~-:gB 1 3 tj:, ~~ L, tc 7' 

1' :)lyJt,,1~%iJ'GC P (Cyclic Prefix) t;:;j;§39G:gBft~~i:ti:L,, C P~~i 

:ti; L, tc 1~%t::X'i L, -C ~~ 7 - 1) I~~ (Fast Fourier Transform: FFT) ~fi 

\,', ~5El.tJi~©f~%~:J:liHB 9 Go 

[0068] /'{.-7,./\'.,/ ~-:gB 1 3 tj:, 7-/y ~~~~7- 1) I~~ (Inverse Fast Four 

ier Transform: IFFT) l,-C, SC-FDMA'1/'../;:t{Jl,,~~f.i¼l,, ~f.i¼~tLtc 

SC - F D MA '1/ '../ ;:t{;t,, t:: C P ~1°17.JD L,, /'{_- 7-.I \ '../ ~- 0)7' 1' :) ly Jt,,1~%~ 

~f.i¼ L,, /'{_- 7-. 1 \ '../ ~- 0) 7' 1' :J ly Jt,,1~ % ~YT □ ?~ 1~ % t:: ~~ 9 Go /'{_- 7-. 

I\'../ ~-:gB1 3tj:, ~~L,fcYT □ ?''1~%~R F:gB1 2t::tl:\1J9Go 

[0069] R F:gB1 2tj:, □ -1{7-.7-1Jt,,ly~J=l=H,'-C/'{.-7,.J\'../ ~-:gB1 3iJ''?A7J~ 

tLfcYT □ ~~%~G~ft~~~-f.i¼ft~~:ti;l,, YT □ ~~%~-~~~ 

5El• t:=: Y 'Y 7° :::J '../ / \- 1-- ( up convert) L,, Y '../ T T'gB 1 1 ~ fl' L, -C ~1~ 9 

Go a=. tc, R F :gB 1 2 tj:, ~jJ ~±~~i9 Go a=. tc, R F :gB 1 2 tj:~f~ ~jJ ~ 

ffiU~09 G~~g ~{rm' x -Ct d: \, 'o R F :gB 1 2 ~ ~f~ ~:tJffiU~O:gB ct ~9 Go 

[0070] ~ 5 tj:, *~~MfiJO) ly -!f ,y 1-- &:tfu~~- 3 B O)flf.i.¼~~9;jffi;~ :1' □ 'Y 

? ~ t S Go ~ ~ 9 G d: -:> t::, ly - If ,y 1-- &:tfu~~- 3 B tj:, nt,~~ 1~ :gB 

30, Sd:V, Lm~~~~34~~~t•f.i¼~tLGon•~~~~30~ 

, Y'../TT:gB3 1, R F:gB3 2, Sd:V, /'{.-7,.1\'../ ~-:gB3 3 ~~~tflf.i¼ 

~tLGoLm~~~~34~, -~Y?~:7..~-~~~~35, Sd:V, n 

-~Y-7-.~-~~~~36~~~1".:'·f.i¼~tLGo··~~~~30~~~ 

~- ~~~- £tc~, ~~~~~~ct~9Go Y-7-.&~~~■ 3A©. 

f.i.¼tj:, ly-lf 'Y 1--&:tfu~~- 3 B O)flf.i¼ C ~ C: t t, d: \, \0 

[0071] L13L~~~:gB34tj:, ~l~Y?~:7-.ffiU~O (MAC: Medium Access Control) 

~-- l'\/;T'Y f--7'-Jy*1t'i3-7" □ 1--:::JJI,, (Packet Data Convergence Protocol: P 

DCP) ~-- •*I 1) '../? ffiU~O (Radio Link Control: RLC) ~- •*I 1) Y- 7-. ffiU 

~0 (Radio Resource Control: RRC) ~O)~l~~fit~-:, 0 

[0072] L13L~~~:gB 3 4 iJ{{fm' x G~l~Y? ~ 7-.ffiU~O~~l~:gB 3 5 tj:, ~l1*Y? ~ 
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A~N~©m~~fi?o-~Y?~A~N~m~~35~, fflM~Y-A~ 

io~mI~~B 3 6 t: cl:? t~I~ ~ ti, L \,\ G%fii§¼'.~1l~:$~/ l'\7 ;,l. -,Y t:&·:J\,\ 

t, AlrV::i- 1) /'?~ 1) ?IA t--t:~9Gm~~fi?o _t{3L~m~~B3 4,j: 

1fu©&:tfu~&a, d:) cl: V', MME/ G w 3 C ,:,~i~~z1~ L, Lt, cl: \,\0 _t{l[ 

~m~~34~~©&~~&a, d:>d:V', MME/GW3C~GMffl~~~ 

L, t ti cl: \,'o 

[0073] _t{l[~m~~B3 4 t,{fftijjtGffit1 1) Y-AftLl1feo~m1~~B3 6 ,j:, M*i') Y-

A~-~wm~~fi?o MM~Y-A~-~m~~36 ~, ~~~y~:,,,Q 

~f¥lr -'7 .::r-.Jt,,t:ffic!a~ hG ~ ") 1) :,,, ? 7'--9 ( t-- 7:,,, A;:te- t-- 7" □ 'Y?) , 

~ATA-1/'7:;t;,l.-~3:,,,, RRC;,l.,y~-V, MAC CE (Control E 

Lement) f,tc'~~JJxL,, ~Jj:_t{l[./- ~-tJ,GlfX1~L,, M*iz~1~~B3 Ot:te 

~9Go £tc, MM~Y-A~N~m~~36~, ~*&al%q©%■~ 

~
1~:$~/1{7;,l.--!J©~I~~9Go M*i') Y-AftLlfiEP~mI~~B3 6tj:, _t{l[ 

~©{~i@-~fr- l, -Citffii*&• 1 %q ,:5tt l, t%fii§¼'.~ 1~:$~/ 1{7 ;,l. -,Y ~~ 'Y 

t-- L,-Ctid:\,'o gt,t;b'ts, Mt1 1J Y-AftLlfiEP~mI~~B3 6tj:, %fii§¼'.~ 1I~*~ 

/ 1-e-5 ;,l. --!l ~~9 1l~*~~z1~/:$~~09 Go 

[0074] M*iz~1~~B3 O©;ijHtgtj:, M*iz~1~~B 1 0 c~*lc'SGtc66i#.Bi.l~~ 

~9Go 

[0075] it#ii*&a 1 t,{fflij ;t G t1% 1 O t,, G t1% 1 6 t,{f-f ~ ntc ~B© t nt·n,j:, @J 

~c L, t*im~ ti, Lt, cl: \,\0 &~~&• 3 t,{fflij ;t Gt1J% 3 0 t,, Gt1% 3 6 t,{ 

1-t~ ntc~Bw:tnt'ntj:, @J~c 1_,, -c*im~ n -c :t c1: \,'o 

[ 0 0 7 6] J;J. ~, 7 :,,, -$1' .b. Y ? ~ A -=fc jl[ij t: -:> \,' t ~ L, < i#. Bf.l ~ 9 Go 7 :,,, -$1' .b. Y ? ~ 

A-=.F)lljlJj:, ::::i /'T /' ~ 3 /'""'-A 7:,,, '9''.b, Y? ~ A-=.F)IIJ'.[ (contention based 

random access procedure), d:>d:V', .:j¥::J/'T/'~3 :,,,""'-A7/''9''.b.Y? 

~ A-=.F)l[ij (non-contention based random access procedure) ~-at,' 0 ::::i:,,, 

T:,,, ~ 3 :,,""'-A "5:,,, -$1'.b. Y? ~ A-=fc)IIJ'.[,j:, 2 AT 'Y 7°::J /'T:,,, ~ 3 :,,""'­

A "5:,,, -$1'.b. Y? ~ A-=.F)l[ij (2 step contention based random access procedu 

re) , d:> cl: V', 4 AT 'Y 7° ::::i :,,, T :,,, ~ 3 :,,, ""' - A "5 :,,, -$1' .b. Y ? ~ A -=.F JIil ( 4 s 
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tep content ion based random access procedure) ~"a'ti'0 9f.,t;f-::>t.:,, 7:,; 

1/'.b. Y? t A-=F-)ilj[©,Y 1' 7°/ 7 7.t -.b.ta:, 2 AT 'Y 7°:::J /T :-; :-- 3 :_;-"{-A 

, 4ATo/~:::J:-;T:_;:,,3:,;-"'-A, S~V .. *:::J:-;T:,;:,-3:,;-"'-A~S 

-::> --c :t ~ \,\0 

[0077] ~ 6 ta:, *~fil~:1,i,lH;:::: it:H:r G 4 AT 'Y ~:::J /T :-; ~ 3 :-;-"'-A 7 :-; 1/'.b. Y 

?-lzA.:¥-0©-m~~9~~SGo 4ATo/~:::J:-;T:,;:,,3:,;-"'-A7/~ 

.b.Y?-lzA.:¥-0~ .. ffil©ATo/~(600), ffi2©ATo/~(602) 

, ffi 3 0) A T 'Y 7° ( 6 0 4 ) , S ~ V, ffi 4 0) A T o/ 7° ( 6 0 6 ) ~ "a' ti' o 

[0078] ffi10JAT'Y7° (600) ,;::::s\,,--c, *tM*~t;:1 ta:, -5:,;1j'.b.r?-lz.::Z7° 

1) y:,;7''JL,~~1~9Go 7 :-;1j'.b. Y?-lzA 7° 1) y:,;:iJL,,a:, PRACH ,;::::"a' 

*tLGo ffi10JAT'Y7° (600) ,;::::S\,'--C, *tM*~t;:1 ©MAC~El~tf 

, '7:,; 1/'.b. Y? t A 7° 1) Y:,; 7'JL,O) 1' :,; 7' ,y? A ~iiHR 9 Go 9 t.:tt:::>ts, ffi 

1 0) AT 'Y 7° ( 6 0 0 ) ,;:::: a3 \,' --C, ~±fu~~t;: 3 ,a:, 7 :,; 1/' .b. "J7? -lz A 7° 1) 

y:,;:fJL,0)-{ :,;7'o/? A~*tM*~t;: 1 t;::::il!l~D L,t.,t\,'o 

[0079] ffi 2 0) AT ,y ~ ( 6 0 2) ,;:::: J3\,' --C, ~*~t;: 1 ,a:, 7:,; 1/'.b. Y? t Av 

A~:-; A~ ~1~ 9 Go 7 :-; 1/' .b. Y? t A v A~:-; A t;t, P D S C H ,;:::: "a'* tt, 

Go~~~ .. -5:-;~.b.Y?-lzAvA~/A~"a'CPDSCH©A~9i-~ 

:,; ?" 0) tc. l<1) ,;:::: , R A - R N T I ,;:::: ~ 9 G P D C C H ·!Jf. m \,' G tt, G O R A - R 

N T I 0) 1@ ta:, ffi 1 0) A T 'Y 7° ( 6 0 0 ) ,;:::: a3 \,' --C 7 :,; 1/' .b. Y ? t A 7° 1) Y 

:,; :iJL,0)~1~ 0) fc.l<f) ,;:::: m \,, G tLG P R AC H 0) 1) Y - A ,;::::~-:j'\,, --C _g:. ;t G tt, 

--C :t ~ \, 'o 7:,; 1/'.b. Y? t Av A~:-; A ta:, 7:,; 1/'.b. Y? t A 7° 1) Y:,; :iJL, 

0)-{ /T 'Y? A ~~9 7:,; 1/'.b. Y ?-lz A 7° 1) Y:,; :iJL,~JSUr, _t 1.) 1) :,; ? Q" 

'7 :,; 1--, T e m p o r a r y C R N T I ~ ~ 9 '~¥Ii, S ~ V, ,y 1' ~ :,; 

~y 1<1~:,;A~~91l~lli~"a'Co *tM*~t;: 1 ,a:, -5:,;1J'.b.Y?-lzAvA~:,; 

A iJ\ ffi 1 0) A T 'Y 7° ( 6 0 0 ) ,;:::: S \,' --C ~ 1~ ~ ti, tc. '7 :,; 1/' .b. Y ? t A 7° 1) 

r:,; :1'J1,,,;::::~~9 G '7 :,;1J'.b. r? -tz A 7° 1) Y:,; 7"Jv~JSUr~"a' A, ~\,'G:l:~-g­

, '7 :-; 1/' .b. Y ? t A v A~ :-; A 0) ~ 1~ ,;:::: jjx,J:jJ L, tc. c # f.,t 9 o 

[0080] ffi30JAT'Y7° (6 04) ,;::::s\,,--c, *tM*~t;:1 t;t, *tM*~t;:1 O)~JSUr 
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~~1~ 9 Qo L.. L.. c\ Yffit~~~ 1 ©~J.lU-r,a: C - RN T I c'S-:> t :t J: \,\o 
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3 :'./ "" - .::Z. 7 :'./ ,$i' .b. 7 ? iz .::Z. -¥ )II~ ~ ~ ~3 L, t =t J: \, \ o 9 ~ ;b 75 , 7 :'./ ,$i' .b. 7 

? iz .::z_ 7° 1) 7 :'./ 7'Jt,,0)1' :'./7'•;;? .::Z. ~~iM*~• 1 ©MAC 13 gtJ-e~:FR L, t \,\ 

t~ \, \ t~-@;-ta:, -5 :'./ ,$i' .b. 7? iz .::z_ 7° 1) 7 :'./ 7'Jt,, OJ *U 1,J 3 t iJ{ffi 1 © rfr~ ©{@, 

SJ: 1-f, ffi 2 ©rfr~©{l©fi:iJti, c =t ~t~ 0 t~-@i--r:S? t =t J: \, \o 

[0098] ~ 1 Ota:, *~11ffiffMiH:: S ,t 01' "":'./ 1-- c -5 :'./ ,$i'.b. 7? iz .::Z.-¥Jlljii©ffMm© 

X'i r,t 0) -f~U ~ /J' 9 ~ T: S 0 a 7 :'./ ,$i' .b. 7 ? iz .::Z.-¥ )II~ ta:, ( 1' "" :'./ 1-- i ) R R 

C DLEiJ'G©*JJlttl??iz.::Z., (1'"":'./1--i i) RRC~.:::r-.?~3:'./¥!} 

-p{f}'.L ( 1' "":'./ 1-- i i i ) I\:'./ "' 7.t -/ '\, ( 1' "":'./ 1-- i v ) R R C C O N 

N E C T E D 0) j1,3j 0) r: 1,J 1) :'./ ? -=;r- -$1 7 7 1' 1 '\JI,,, ( 1' "" :'./ 1-- v ) R R C 

CON N EC T E D O)j1,3jO)J:: 1,J 1) :'./? 7'-,$17 -51' /'\JI,,, SJ: 1-f, ( 1' "":'./ 
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t,- v i) iz:t.J :,t,$1' 1)-T A G©t.::6b©B~f139~~©t.::6b,:~fi~tLGo (-1 ~ 

:,tt,- iv) RRC CONNECTEDO)f1390)i::,-1,) 1):,t'77'-,$7y7-4'1-(Jt,, 

0) t.:: 6b 0) 7 :,t .;t' .b. J7 ? iz .::Z -=J= jl[iH;:t, 1,) 1) :,t ? ~ Jtl 0) .::Z T - -$7 .::Z tl ~¥ ~ Jtl ""t:' 

SGJ~1@d:~fi~tL-C:tJ:\,\o (-1~:,tt,-v) RRC CONNECTED 

0) f139 0) _t 1,) 1) :,t ? -r' - ,$7 J7 7 -1 I'\ JI,, 0) t.:: 61) 0) 7 :,t ,$1' .b. J7 ? iz .::Z-=J= jl[~J;:I:, _t 1,) 

~:,t?~M©.::Zj=---$7.::Z~#~M"°t:'SG~~, *k~, .::z~Vi-~:,t~~ 

? .I..::Z t-- O)f.::61)0) P UC C H 1) 1/- .::Z tft~\, ,t~~,;:~fi~ tL -C :t d:: \, 'o 

[0099] -1 ~ / t-- i -/J'• G-1 ~ / t-- V ,:~9 Q 7 / /j' .b. y? iz .::Z-=J=Jl[~J;:I: 7'7 -17< 1) -

-1z JI,,,: a\,, -c ~fi ~ n -c :t J: \, ,0 -1 ~ / t-- v i ,: ~ 9 Q 7 / .;t'.b. r '7 -1z .::z-=¥ 

jl[~J;: a ,t Q ffi 1 0) AT 'Y 7°i;:1: iz jJ / .;t' 1) --fz JI,,,: a\,\ -c ~fi ~ tL -ct, J: \, \0 

9 tJ: t:> 7?, c -1 ~ / t-- v i ) -1z n / .;t· 1J - T A G 0) t.:: 6b 0) B~ rl3,~~ 0) t.:: 6b ,: 

~fr~ tL G 7 :,t .;t' .b. J7? iz .::Z-=J=JIIJH;:t, iz :t.J :,t .;t' 1) - T A G ,: ~ 9 G iz :t.J :,t .;t' 

1J - -1z J 1,, ,: a\,, -c ~Mt~ n Q o 

[0100] ( -1 ~ :,t t-- i ) R RC I D L E i>' G O)*JJ!ltl J7? iz .::Z ©t.::61JO) 7 :,t .;t'.b. J7 

[0101] 

'7-tz.::Z-=J=U~, 4.::Zj=-o/:f~:,tj=-:,t~3:,t~-.:;z7:,t/j'.b.J7?iz.::Z-=J=U, a 
d:: V', 2 .::Z T ,y 7° ~ :,t T :,t ~ 3 :,t ~ - .::Z 7 :,t .;t' .b. J7 ? iz .::Z-=J= JI[~ ~ a- Iv ""t:' :t d:: 

\,'o (-1~:,t t-- i) R RC ID L Ei>'G©*Jllttlr?iz.::Z©t.::61J0)7:,t.;f'.b. 

r?iz.::Z-=J=U~, #~:,tj=-:,t~3:,t~-.:;z7:,t.;f'.b.r?iz.::Z-=J=U~a-*l'J:< 

t:td::\,'o (-1~:,t t-- i) R RC ID L Ei>'G©*JJMr?iz.::Z©t.::61J0)7 

:,t .;t' .b. J7 ? iz .::Z-=J= JIIJi ,;:1: R R C ,: d:: ? -C ~ ~3 ~ tL -C :t d:: \,' o 

JIIJii;:t, 4 .::Z T 'Y 7°~ :,tj=- :,t ~ 3 :,t~-.::Z 7 :,t .;t'.b. J7? iz .::Z-=J=JIIJi, a5 d:: V', 2 

.::Z T 'Y 7° ~ :,t T :,t ~ 3 :,t ~ - .::Z 7 :,t .;t' .b. J7 ? iz .::Z -=J= JIIJi ~ a- Iv ""t:' :t d:: \,' o ( -1 

~:,tt,-i i) RRC~*?~3/~mn©f.::61)0)7:,t/j'.b.J7?iz.::Z-=J=U~, 

~¥ ~ :,t T :,t ~ 3 :,t ~ - .::Z 7 :,t .;t' .b. J7 ? iz .::Z -=J= JIIJi ~ a- * t~ < -C :t J: \,' o ( -1 ~ 

:,t t,- i i ) R RC~*?~ 3 /~mn©t.::61)0) 7 :,t .;t'.b. J7? iz .::Z-=J=JIIJii;:t R R 

C ,: J:? -C ~~3~ tL -C :t d:: \,'o 

[ 01 0 2] 7 :,t .;t' .b. J7 ? iz .::Z -=J= JIIJi :f.:>{ 4 .::Z T 'Y 7° ~ :,t T :,t ~ 3 :,t ~ - .::Z 7 :,t .;t' .b. J7 ? iz 
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A*O~~~Lc~, 4AT~~~/T/~3/~-A5/~AY?~A* 

0~~~-~~hQLC, 4AT~~~/T/~3/~-A5/~AY?~ 

A*O~~~c'SQLC, *fc~, 4AT~~~/T/~3/~-A5/~ 

A Y?~A*)llf[tf~fflP]r,jgc'SQ L c c'S? -C 'tJ d:: \,'o 2 AT 'Y 7°~ /T/ 

~3/~-A5/~AY?~A*0, d5J:lj, #~/T/~3/~-A5/ 

~-A Y? ~A*)llf[i;:::5l'J ~-C 'tJ l"ffl*ic'SQo 

[0103] ~tfu.~~~3 (~JI,,) iJ'~1~/¥&~D9Q~ATA1' /7 71" :I--~ 3 /i;t, 

PR AC H 1I~¥&, 5/~'AJ7?~A1~¥&~~/vc''tJJ:\,\ 0 PR AC H 1l~¥&,;t 

, PRACH 0) 1) Y-A ~/J'9 1~¥&, 5 / ~-A Y? ~ A 7° 1) Y / 7·;1,,i;:::~9 

Q~l.ltl:Jt.,- ~ ~-J;-/ A-1 /T·~? Au i;:::~9Q 1I~¥&, d5J:lj, 5 /~'A Y 

? ~ A 7° 1) }7 / 7'')[,,0)fct/)0)~-{? 1) 'Y? ~ 7 ~CV i;:::~9 Q 1I~¥&~~ Iv c' tJ 

J:\,,o 1Wl.ltl:Ji,,- ~~-?"/A-1 /T·~? Au, d5J:lj, ~1'? 1) 'Y ?~7 ~ 

C v t;t, 5 / ~-A Y? ~A~ 1) Y / :1')1,,0)*-:~U ~)~;E9 Q tcl<JJ i;:::m \,\ t; hQo 

5/~'AY?~A 1l~¥&t;t, 5/~'AY?~A 7° 1) ]7/7''j[,,O)~~/J'9 1I~¥&, 

~/T/~3/~-A5/~AY?~A*0©fcl<JJ0)5/~AY?~A~~ 

Y / :1' J t., 0) ~ ~ /J' 9 11~¥& ~~Iv c' t.> d:: \,' o * tc, ~AT A 1' / 7 71" :I- - ~ 3 

/i;t, 2 AT ,y 7°~ /T/~ 3 /~-A 5 /~-A Y? ~A*)llf[©tcl<JJ© 1~¥& 

~~Iv c't.> d:: \,'o 2 AT 'Y ~~ /T/~ 3 /~-A 5 /~'AY? ~A*)llffi[© 

tcl<JJ0) 1~¥&t;t, ~Jt.,t;:::d5\,'-C 2 AT 'Y 7°~ /T / ~ 3 /~-A 5 / ~-A J7? 

~A*)llffi[iJ'~~- ~ ~h ""(\,'Q L c ~/J'9 1~¥&, 2 AT•:;~~ /T/~ 3 / 

~-A 5 /~'A Y? ~ A*lllf[©ffl 1 ©AT ,y 7°t;:::d5ttQ*lffi5K~~ 1 ©~J.lU-:F­

~~1~ 9 Q tcl<JJO) 1) Y-A ~/J'9 1I~¥&, 2 AT 'Y ~~ /T / ~ 3 /~-A 5 

/~'AY?~A*)llffi[©ffl 1 ©AT'Y 7°t;:::d5ttQ*lffi5K~~ 1 ©~J.lU ~~t,,-=r-· 

-~O)~~n:i:t~/J'9 1~¥&, d5J:lj/*tci;t, RS RP (Reference Signal 

Received Power) O)~fH!l ~/J'91~¥& ~~ Iv c' 'tJ J: \,' 0 LL c', ~AT A 1' / 

771":l--~3/~, #~/T/~3/~-A5/~AY?~A*0©ffi0© 

AT 'Y 7°©tcl<JJ0)5 /~'A Y? ~ A 7° 1) J7 / 7'';1,,0)iU 1,) 3""( ~~*t~\,'o 

[0104] *lffi*~~ 1 t;t, ~Jt.,©i;:1,) 1) /?$~JH~%iJ'I:> RS RP ~5.&LlfE'.9Qo *lffi* 
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[0105] 

~~ 1 ,a:, 5.llLlfE'.L,kR SR P, it::LJ::tf, RS R P©~{@,;:£·:J\.,\""(, 2;z,.7 

o/~~/T/1/3/~-;z,.5/5bY?~;z,.*&a~tf4;z,.To/~~/T/ 

1/ 3 /~-;z,. 5 / ~-b Y? ~ ;z,.*)IIJ[©{P.JnfJ'-JJ~!ffl93 L, t :t ~ \.,\o iliffi*~ 

~ 1 ,a:, 5.llLlfE'. L, tc R S R P tJ{ R S R P ©~{@ ~imx fJ: \., \:l:~-i3-.. 4 ;z,. T ,y 7°~ 

/T / 1/ 3 /~-;z,. 5 / ~-b Y? ~ ;z,.*JIIJ[~ !ffl93 L, t :t ~ \.,\o uiffi*~~ 1 ,a: 
, 5.llLlfE'. L, tc RS R P tJ{ RS R P ©~{@~imx-Q:l:~.g-, 2 ;z,. T 'Y 7°~ /T / 1/ 

3 /~-;z,. 5 /~'b Y? ~;z,.*JIIJ[~!ffl93 L, t :t ~ \.,\o 

T 'Y 7°~ /T/1/ 3 /~-;z,. 5 /~'b Y?~;z,.*JIIJt 2 AT'Y ~~ /T/1/ 

3/~-;z,.5/YbY?~;z,.*D, a~tf .. #~/T/1/3/~-;z,.5/5 

bY?~;z,.*)IIJ[~~lvt:t~\.,\o I\/ ~-7.t-1{~~/ ~-,a:, _tJffiL,kP RA 

CHffiffl, _tJffiL,k5/5bY?~;z,.ffiffl, _t.JffiL,fc2;z,.To/~~/T/1/ 

3/~-;z,.5/YbY?~;z,.*&©fc~©ffiffl, a~tf/*k~ .. #~/T 

/1/3/~-A5/5bY?~A*D©ffi00);z,.7o/~©fc~©5/5bY 

?~A 7° 1) y/·fJt,,©~U"J 3-C~~!vt:t~\.,\o 

[0106] uiffi*~~1 ,a:, I\/ ~';:t-1{~~/ ~-,;:~*tL-Q'l"~llH;:£-:5'\.,\-C, 4;z,.7 

o/ 7°~ /T / 1/ 3 /~-;z,. 5 / ~-b Y? ~ ;z,.*JIIJ[, 2 AT 'Y 7°~ /T / 1/ 3 

/~-;z,.5/YbY?~A*D, a~tf .. #~/T/1/3/~-;z,.5/YA 

Y ? ~ ;z,. * JIIJ[ 0) {i:iJ ti iJ' 1 -::> ~ !ffl 93 L, t :t ~ \., \ o 

[0107] iliffi*~~ 1 ,a:, I\/ ~-7.t-1{~~/ ~-t;:5/~'bY?~A 7° 1) y/-;fJl,,O) 

~Y3-C~~*tL-Q~.g-, #~/T/1/3/~-;z,.5/YbY?~;z,.*D~ 

lffl 93 L, t :t ~ \., \ 0 

[0108] iliffi*~~ 1 ,a:, I\/ ~- ;:t-1{~ ~ / ~- ,;: 5 / ~-b Y? ~ ;z,. 7° 1) Y / -;fJl,,O) 

~U"J3-CtJ{~*tl,9, .El-::>, I\/ ~7.t-1{~~/ ~-t;:2AT'Y7°~/T/1/ 

3/~-;z,.5/YbY?~A*D©fc~©ffiffi~~*tL-Q~.g-, OOfE'.L,kR 

SR P, a~tf .. RS R P©~{@t;:£-:5'\.,\""(, 2AT'Y7°~/T/1/3 /~ 

-;z,.5/5bY?~;z,.*Da~tf4;z,.7o/~~/T/1/3/~-;z,.5/5A 

Y? ~ ;z,.*JIIJ[©{P.JnfJ'-75 ~ iffl93 L, -C :t ~ \., \o 
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[0109] ~#fi5K~i][ 1 ta:, I\'../ ~- ;t -1,:::i '<" '../ ~- ~;:: 7 '../ ~-.b. 7? iz A 7° 1) 7 '../ -;j'Jv(J) 

tu L) 3 t if E.' * n 9\ _§_--:::>' I\'.,/ ~- ;t -/ \ :::i '(" '.,/ ~- ~: 2 AT 'Y 7° :::i '.,/ 7 '.,/ :,/ 

3'../~-A-5'../5.b.??izA*D©klSl)©ffiffl~Ei"*tL~-~- W~LkR 

S R P, d3 d:: V, RS R P ©~1@~:~-:::flt, t, 2 AT 'Y 7°:J '../7 '../ :/ 3 '../~ 

-A'7'../5.b.7?izA*D"3d::V4AT~~:::i'../7'../:/3'../~-A'7'../5.b. 

7 ? iz A* JI[~© fi:iJ tL iJ'-15 ~ ~ ~ L t ti d:: lt' o ;:_ ;:_ -Z:\ ~#fi 5K~ i][ 1 ta:, 5.!W ~ 

L tc R S R P 1J' R S R P ©~1@ ~,mx fctl,,:J;:~~- 4 AT •y 7°:J '../ 7 '../ :/ 3 '../ 

~-A 7 '../ ~-.b. 7? iz A*)I[~ ~ ~~3 Lt ti d:: lt 'o ;:_ ;:_ ·z:\ ~#fi5K~i][ 1 ~a:. 5~U 

~ L tc R S R P 1J' R S R P ©~1@ ~,mx ~ :J;:~~, 2 AT •y 7°:J '../ 7 '../ :/ 3 '../ 

~-A 7 '../ ~-.b. 7? iz A*)l[~~~~3 Lt ti d:: lt'o 

[ 0110] ~#fi 5K~ i][ 1 ta:, 1 \ '../ ~- ;t - 1 , :::i '<" '../ ~- ~;:: 7 '../ ~- .b. 7 ? iz A 7° 1) 7 '../ 7'' J v (J) 

tu LJ 3 -c iJ'Ei"* n . .§. --:::>, '7 '../ ~·.b. r -7 -1z A 7° 1J r '../ :tJv©tU LJ 3 -c iJ'ffi 1 

©M~©~~~~-~- 4AT~~:J'../7'../:/3'../~-A'7'../5.b.7?izA 

*lll:l'.[ ~ ~~3 Lt ti d:: lt 'o 

[ 0111 J ~#fi*~i][ 1 ta:, 1 \ '../ ~· ;t -1, :::i '<" '../ ~· ~: '7 '../ ~· .b. r -7 -1z A 7° 1J r '../ -:f Jv © 

tu LJ 3 -c iJ'Ei" * n. .§.--:::>. '7 '../ ~· .b. r -7 -1z A 7° 1J r '../ 7''Jv©tU LJ 3 -c iJ'ffi 2 

(J) pfi~ ©1@ ~ ~ L, _§_--:::>, 1 \ '../ ~- ;t -1, :::i '<" '../ ~- ~: 2 AT ,y 7°:J '../ 7 '../ :/ 3 

'../~-A '7 '../5 .b. 7? izA*)ll:l'.[©fclf/)(J) 1i'¥U~iJ'E.'*tL~-~- 2 AT~ ~:::i 

'../7 '../ :/ 3 '../~-A 7 '../ ~'.b. 7? iz A*Jll:l'.[~~~3 Lt ti d:: lt'o 

[ 0112] ~#fi5K~i][ 1 ta:, 1 \ '../ ~- ;t - 1, :::i '<" '../ ~- ~;:: 7 '../ ~· .b. 7? iz A 7° 1) 7 '../ -;/'Jv (J) 

tu L) 3 t 1J'Ei' * n 9' _§_--:::>' I\'.,/ ~- ;t-1 \ :::i '(" '.,/ ~- ~: 2 AT 'Y 7° :::i '.,/ 7 '.,/ :,/ 

3 '../~-A 7 '../ ~'.b. 7? iz A*)ll:l'.[©fclf/)© 1IWl~iJ'E.'* ntctlt'i:~~- 4 AT ,y 

7° :::i '../ T '../ :/ 3 '../ ~ - A 7 '../ ~· .b. 7 ? iz A* )II}'.[~ ~ ~3 L t ti d:: lt' o 

[0113] (1'~'../1--- iv) RRC CONNECTED(J)F13j(J) L) 1)'../?7''--$17 

7 1' I , J v (J) t c ISi) (J) 7 '../ ~· .b. 7 ? iz A* )II}'.[ ta:, 4 A T 'Y ~ :::i '../ T '../ :/ 3 '../ ~ -

A-5'../5.b.??izA*D, "3d::V, #:J'../7'../:/3'../~-A-5'../5.b.??iz 

A* )II}'.[~ Ei" Iv c' ti d:: lt' 0 ( 1' ~ '../ 1--- i v ) R R C C O N N E C T E D (J) F13j 

© i:;- LJ 1) '../? -=r· - -$1 7 '71' 1 ,Jv (J) tc ISi) (J) '7 '../ ~· .b. 7? iz A *lll:l'.[ ta:, 2 AT ,y 
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7° ::J '../ T '../ ~ 3 '../ /'{ - .:i,. 5 '../ ,$1'' .b. J7 ? iz .:i.. .:¥ jl!Ji ~ ~ * t~ < -C :t d:: 1.,' o ( -1 /'{ 

'./I-- iv) RRC CONNECTED©fsj©i::,-1,J 1)'../?-r'--$7J751'1'\JI,, 

©fc.11)0) 5 '../ ,$1''.b. J7? iz .:i...:f:JIIJ[t:I:, P DCC H 7.t" -,$1''£;: d::-.::> t lffl~~ tL00 

[0114] P DCC H 7.t"-,$1''£;: ~ * tL0 5 '../ ,$1''.b. J7? iz .:i.. 7° 1) J7 '../ ::iJt,,©tU 1,J 3 t tf 

ffl1©AA~©~~~©~~S0-~, ~*&•1~#::J'../7'../~3'..//'{-.:i.. 

5 '../ ,$1'' .b. J7 ? iz .:i.. .:¥ JIIJ[ ~ lffl ~fi L, t :t d:: 1.,' o P D C C H 7.t" - ,$1'' £;: ~ * tL 0 5 '../ 

,$1''.b.r?iz.:i.. 7°'J J7'../7"Jt,,©tLJ!,J 3-Ctfffl 1 ©PlT~©1@~S0:i:i~, ~iffi*H 

a1~4.:i,.7o/~::J'../7'../~3'..//'{-.:i,.7'../~.b.J7?iz.:i...:fc■ ~lffl~L,t:t 

d:: 1.,,0 P DCC H 7.t"-,$1''£;: ~ * tL0 5 '../ ,$1''.b. J7? iz .:i.. 7° 1) J7 '../ 7"Jt,,©tU 1,J 3 

tffiffl2©AA~©~~S-.::>kcL,t:t, ~*&a1~4.:i,.7o/~::J'../7'../~ 

3 '..//'{- .:i.. 5 '../ ,$1'' .b. J7? iz .:i.. .:f:JIIJ[ ~ !ffl~#i L, t :t d:: 1., 'o 
[ 011 5] ( -1 /'{ '../ I-- v ) R R C C O N N E C T E D 0) Fsj 0) _t 1,J 1) '../ ? -r' - ,$7 J7 5 

[0116] 

-1 l'\)1,,0)k/1)0) 7 '../ ,$1''.b. J7? iz .:i...:¥JIIJ[£;:J:, 4 AT 'Y 7°::J '.,/7 '../ ~ 3 '_,//'{-.:i.. 

5 '../ ,$1''.b. J7? iz .:i...:f:Jl!Ji, d'3 d:: 1.f, 2 AT 'Y 7°::J '../7 '../ ~ 3 '.,//'{-.:i,. 5 '../ ,$1''.b. 

J7 ? iz .:i,. .:f: JIIJ[ ~ ~Iv~ =t d:: 1.,' o ( -1 /'{ '../ I-- v ) R R C C O N N E C T E D 

0) Fsj 0) _t 1,) 1) '../ ? 7' - -$7 Y 7 -1 I '\) I,, 0) f c. 11) 0) 7 '../ ,$1'' A J7 ? iz A .:f: JIIJ[ £;:j:, ~-F ::J 

'../ T '../ ~ 3 '../ /'{ - .:i.. 5 '../ ,$1'' .b. J7 ? iz .:i.. .:f: JIIJ[ ~ ~ * t~ < -C :t d:: 1.,' o ( -1 /'{ '../ 1-­

v ) R R C C O N N E C T E D 0) Fsj 0) _t 1,J 1) '../ ? -r' - ,$7 J7 5 -1 1 '\JI,, 0) k 11) 

0) 5 '../ ,$1''.b. J7? iz .:i...:f:JIIJ[£;:J:, MAC Elg,;: d::-.::> t lffl~#i~ tL00 

0 5 '../ ,$1'' .b. J7? iz .:i.. .:f:JIIJ[ £a:, P D C C H 7.t" - ,$1'' £;: d:: -.::> t !ffl~#i ~ ti, 0 o 9 t~ ;b 

15, iz :t.J '../ ,$1'' 1) - iz J t,, £;: d'3 , t 0 5 '../ ,$1'' .b. J7 ? iz .:i..-=¥ JIIJ[ 0) iffl ~fi ~ t~ 7:R 9 0 P D 

CC H 7.t"-,$1''£;:~* tL0 5 '../ ,$1''.b. J7? iz .:i.. 7° 1) J7 '../ :iJt,,©tU 1,J 3 t £;:J:ffl 1 © 

pfj-~O){@:~~O){@~l:R9 0 

[0117] ~ 1 1 £;:J:, *~~%mH:::i3,t01'/'{'../ l--c5'../.$f'.b.J7?izA.:f:)IIJ[©%~0) 

5t± ut© J.lU©f~Ll ~l:R9 ~ ~ S 00 5 '../ ,$1''.b. J7? iz .:i...:fc)IIJ[£;:J:, ( -1 /'{ '../ 1-- A) R 

R C, ( -1 /'{ '../ 1-- B) MAC Elg, * tc. £a:, ( -1 /'{ '../ 1-- C) P D CC H 7.t"­

,$1'' ,::: J: ? -c lffl~#i ~ n 0 o 
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[0118] 

[0119] 

T •;; 7':::i :'./T :'./ ~ 3 :'.//'{-A "5 :'./ '>1'.b. 7 '7-tz A.:f:.JIIJt 2 AT,;; 7°:::J :'./T :'./ ~ 

3:'.,//'{-A-5:'./5.b.7?-tzA.:f:.D. s~v. #:::J:'./T:'./~3:'.,//'{-A-5:'./5 

b. 7 ? -tz A .:f:. Jllf[ ~a-Iv -C: ti ~ \, \ o 

4 AT•;; 7':::i :'./T :'./ ~ 3 :'.//'{-A "5 :'./ '>1'.b. 7 ?-tz A.:f:.Jllf[, S ~ V, 2 AT ':I 

7° :::J :'./ T :'./ ~ 3 :'./ /'{ - A "5 :'./ '>1' b. 7 ? -tz A .:f:. Jllf[ ~ a" Iv -C: ti ~ \, \ o ( -1 ,I'{ :'./ 1--

B) MAC El~ t;: ~? t lffl~3~ ti~ "5 :'./ '>1'.b. 7? -tz A.:f:.Jllf[ta:. ~¥ :::J :'./T :'./ ~ 

3 :'./ /'{ - A "5 :'./ '>1' b. 7 ? -tz A .:f:. JIil ~ a- a: fct. < t ti ~ \, \ o 

[ 0120] P D C C H ::t - '>1' t;: ~ ? t lffl ~3 ~ ti~ "5 :'./ '>1' b. 7? -tz A .:f:.Jlll ta:, 4 AT •;; 

7':::i:'./T:'./~3:'.//'{-A-5:'./5.b.7?-tzA.:f:.D. #:::J:'./T:'./~3:'.//'{-A-5 

:'./ '>1'.b. 7? -tz A.:f:.Jlll ~a- Iv -C: ti~\, \o P DCC H ::t-'>1't;: ~? t lffl~3~ ti~ 

"5 :'./ '>1' b. 7 ? -tz A .:f:. JIil ta:. 2 A T ,;; 7° :::J :'./ T :'./ ~ 3 :'./ /'{ - A "5 :'./ '>1' b. 7 ? -tz 

A .:f:. Jllf[ ~ a- a: tct. < t ti ~ \, \ o 

[0121] 

[0122] 

~3 ~ ti~ "5 :'./ '>1' b. 7 ? -tz A .:f:. Jllf[ ta:. 4 A T •;; 7° :::J :'./ T :'./ ~ 3 :'./ /'{ - A "5 :'./ '>1' 

b.7?-tzA.:f:.D. #:::J:'./T:'./~3:'.//'{-A-5:'./5.b.7?-tzA.:f:.D~a-!v-r:ti 

~ \, \ o ( -1 ,I'{ :'./ 1-- C ) P D C C H ::t - 5 t;: & ·:l \, \ t 7° "5 -1 ~ 1) - -tz JI,, t;: S \, \ 

t lffl ~3 ~ ti~ "5 :'./ '>1' b. 7 ? -tz A .:f:. Jllf[ ta:, 2 A T ':I 7° :::J :'./ T :'./ ~ 3 :'./ /'{ - A "5 

:'./ '>1' b. 7 ? -tz A .:f:. Jllf[ ~ a- a: fct. < t ti ~ \, \ o 

~~ti~-5:'./5.b.7?-tzA.:f:.D~. #:::J:'./T:'./~3:'.//'{-A-5:'./5.b.7'7-tz 

A .:f:. JIil ~ a- Iv -C: ti ~ \, \ o ( -1 ,I'{ :'./ 1-- D ) P D C C H ::t - '>1' t;: & ·::f \, \ t -tz :;b :'./ 

'>1' 1) - -tz JI,, t;: S \, \ t lffl ~3 ~ ti~ "5 :'./ '>1' b. 7? -tz A .:f:.)llf[ ta:. 4 AT •;; 7° :::J :'./ T 

:'./ ~ 3 :'./ /'{ - A "5 :'./ '>1' b. 7 ? -tz A .:f:. )llf[. S ~ V. 2 A T •;; 7' :::J :'./ T :'./ ~ 3 :'./ 

/'{- A "5 :'./ '>1'.b. 7? -tz A.:f:.)llf[ ~a- a: tct. < t ti~\, \o 

[ 01 23 J 2 A T •;; 7° :::J :'./ T :'./ ~ 3 :'./ /'{ - A "5 :'./ '>1' b. 7 ? -tz A .:f:. Jill 0) ffi 1 0) A T •;; 7° 

t;: S\,\ t, "5 :'./ '>1'.b. 7? -tz A 7° 1) 7 :'./ 7"Jt,,O)~f~ O)fc.f/)0) 1) '.I-Ac., *tM* 

DAINGEAN 0003954 



WO 2018/151230 34 PCT/JP2018/005323 

~• 1 ©~]ju r © tc. &'J 0) 1J '.I - .::z.. t;t B~rl3i ~ ~ ~ n --c :t J: \, '◊ 5 / 11· .b. r? f:!. 

A 7° 1) y / -fJl,,O)z1a O)fc.&'JO) 1) '.1-.::Z.. C' *iffi*~• 1 O)~J5U-r-©fc.&'JO) 1) 

'./- .::Z.. t;t~5m~~~ ~ tL t :t d:: \, 'o 2 .::Z.. T 'Y 7°::J '../7 '../ :/ 3 '../~- .::Z.. 5 '../ 1/' 

.b. y ? f:!. .::Z.. .:f-)llf[ 0) ffi 1 0) .::Z.. T 'Y 7° ,: ct.Ht G itiffi 5R~ a 1 0) ~J5 U ~ "a" ti' -r' - 5' 

~, ~o/f:!.-VXc:t~9Go ~o/f:!.-VX~Mffl~o/~~ftLtz~~tt, 

t :t J: < , fi-::> , T i7 * J 1,, t--:F ~ 1 t ~ tL t :t J: \,' o 5 '../ 1/' .b. y ? f:!. .::Z.. 7° 1) r '../ 

-fJl,,O)z1a O)fc.&'J 0) 1) '.I - A ,;t, p R AC H 1) './ - A "Z.:' s? t t, J: \, '◊ ~ o/ 

f:!. -v X 0) z1a 0) tc. &) 0) 1) './ - A ,;t, p u s C H 1) './ - A "Z.:' s ? t t, J: \, \ 0 

[0124] ~ 1 2 t;t, *~tmrn~~O) 2 AT 'Y 7°::J /T / :,/ 3 '.,/~-.::z.. 5 / 1/'.b. y? f:!. 

.::Z...:f-)llf[,: t; tt -Q' 5 / 1/'.b. y? f:!. A 7° 1) y / -fJl,,O)z1a 0) tc.&'JO) 1) '.I - A 0) 

T!. o/ ~ C' ~ 'Y f:!.-V X O)z1a O)fc.&'JO)z1a1 \ 7 ~ -5' C' 5 / 1/'.b. y? f:!. 

.::Z.. 7° 1) y '../ :iJl,,O) Q° Jl,,-7°©~r,t0)-f~~~~9~-z:'S Go 2 .::Z.. T 'Y 7°::J '../7 

'../ :/ 3 '../ ~ - .::Z.. 5 '../ 1/' .b. Y ? f:!. .::Z.. .:f-)llf[ 0) ffi 1 0) .::Z.. T 'Y 7° ,: t3 \,' --C, 5 '../ 1/' .b. 

y? f:!. A 7° 1) y / :i Jl,,O)zfa O)fc_&')O) 1) './- A O)f:!_ 'Y ~ C' ~ 'Y f:!. V X 0) 

z1a ©tc.&'J©z1a /\ 5 ~ -5' c, 5 / 11·.b. r? f:!. .::z.. 7° 1J r / -:fJl,,O) ?. JI,,- -::1 

,;t~ r,t Lt :t J: \, ' 0 ~ 1 2 t: t; \,, t, 1) './ - .::Z.. 0) f:!. o/ ~ 1 2 0 2, 5 '../ 1/' .b. 

r?f:!..::z.. 7° 1J r'../7"J1,,0)Q°Jl,,-7° 1 2 1 2, t;J:tf, ~ ,yf:!.-VX©z1a© 

tc. &'J 0) z1a 1" 5 ~ - 5' 1 2 2 2 tf~ r,t L --c \,, -Q O ~ , 2 ,: t; \,, --c, 1J './ - .::z.. 

0) f:!. 'Y ~ 1 2 0 4 , 5 '../ 1/' .b. y ? f:!. .::Z.. 7° 1) y '../ :i JI,, 0) ? 0 

J 1,,- 7° 1 2 1 4 , t; 

J: t1, ~ ,y f:!.-V x ©z1a ©tc.&'J©z1a1" 5 ~ -5' , 2 2 4 tf~r,t L --c \,, -Q 

0 ~5R~-,~~'./-.::Z..©f:!.o/~1202~mmLtc.~~, ~*~-,~~ 

'./-.::z..©f:!.o/~1202©$~G~'./-.::z..~mmL, .a-::>, 5'../5.b.r?f:!. 

.:;z.. 7° 1) y '../ -:f JI,, 0) -7' JI,,- 7° 1 2 1 2 0) $ i>' G 5 '../ 1/' .b. y? f:!. .::Z.. 7' 1) y '../ -:f JI,, 

~-tR L, fi -::>, m:J:R L tc. 1) '.1-.::Z.. ~ m \,\ --cm:J:R L tc. 7 / 1/'.b. y? f:!. A 7° 1) 

r / 7·J1,, ~ z1a L, .a-::>, z1a I\ 5 ~ -5' , 2 2 2 ,:~-:J\,, --c ~ ,y f:!.-V x 

~zta9 Go zfal'\7 ~ -5' 1 2 2 2 t;t, 1l~©z{a/'\7 ~ -5' f:!. 'Y ~ ~"a" 

/v"Z.:':tJ:\,\o *iffi*~• 1 ,;t, zta/'\7~-5' 122 20)$:tJ'G 1 -::>O)zfal\ 

5 ~ -5' T!. 'Y ~ ~-tR Lt t, J: \,\0 zta/\7 ~ -5' ~' A J;-V :i- 1) / ?"11~ 

DAINGEAN 0003955 



WO 2018/151230 35 PCT/JP2018/005323 

¥&C ti~9 Go 

[0125] ~±fu~~~ti, 1J y-;z©-tz •;1 1-- 1 2 o 2 ~~9fc61J© 1l'il&, 1J y-;z© 

-tz •;1 1-- 1 2 0 4 ~~9fc6b© 1l'il&, -3:,; ~-.b. J7 -7-tz ;z 7° 1) J7:,; :iJt,,O) -7~ ;t,,-

70 1 2 1 2 ~~9tc6b© 1l'il&, -3:,; ~-1:,.. r-7-tz ;z 7° 1J r:,; 7·;t,,© 1f ;t,,-7° 1 

2 1 4~~9tc6b©'l'il&, ;1. •;1-1z-vx©z1~©tc6b©z1~1'\7;J.-,$11 2 

2 2 ~~9tc61J© 1l'i$&, c:13 c1:: lj, ;1. •;J -iz-v x ©z1~ ©tc6b©z1~ /\ -3 ;1. -

,$7 1 2 2 4 ~~9fc61J© 1l'il&~z1~ ~ t :t J: \,\o 3~t1l'i$&ti, PD CC H, 

* tc ti, P D S C H i;: a-* tit :t J: \, \o 3 ~t1l'i¥& ti, r: "J 1) :,; ? tU~P 1l'i¥&, 

R RC:yQ~-j- 1) :,;-7\ MAC CE, c:13J:lj/*fdi, J:.fll~©1~%t;:a-* 

tit ti J: \, \ 0 
1) Y - ;z 0) -tz -:; I-- 1 2 0 2 , d3 J: lj, 1) Y - ;z 0) -tz -:; I-- 1 2 0 

4 it, ~t,t G -tz Jt,, t;:y;g r,t ~ t :t J: \, \o 

[0126] "3:,; ~-.b. J7 ?-lz ;z 7° 1) J7:,; 7·;t,,O)zf~ O)f;:61)0) 1) y-;zO)fi~O)-lz •;1 I-- 0) 

-:> 75, f1:iJti©-tz •;1 1-- t;: d3 \, \ t "3:,; ~-.b. J7? -tz ;z.:¥Jl[ij ~ ~~i39 G tNi, iliffi*~ 

~ 1 i;: J: -:::> t ~tR ~tit :t J: \, \o f9U x t;:f, uiffi*~~ 1 it, r: ") 1) :,; ? ~I.l :y 

-7'-j- )l,, C ~JJH~ % , c:13 J: lj / * tc it, r: ") 1) :,; -7 ~~.?-1~ % ) ~ m \, \ tdJ!Ll~ i;: 

~-:J\,\""(, 7 :,;~'.b.r?-lzA -:1 1) y:,;7")[,,0)zf~O)f;:61)0) 1) Y-A©tl~O) 

-tz -:; 1-- © q:i i.l\ G 1 -:> ©-tz -:; 1-- ~ ~tR ~ t :t J: \, \o r: ") 1) :,; ? ~I.l :y Q"-j- Jt,, ~ 

ffl\,\fdJ!U~i;t, i;:1,J 1) '.,,,IQ0)1'\;z □ ;z, c:13J:lj/*tcii, i;:1,J 1) '.,,/Q~~I_l:y 

?~T Jt,,©~1~ ~:t.J ©;J{ij~ c' S-:::> t ti J: \, \o r: ") 1) :,; ? 0)1 '\ ;z □ ;zit, i;: ") 1) 

'.,,/Q~~I.i:yQ''-j-Jl,,O)zf~~:t.J, c:13J:lj, i;:1,J 1) '.,,/Q~I_l:y-7''-j-Jl,,O)~f~~:t.J 

i;:~:J\,\ t~t-~ tit tJ J: \,\0 

[0127] ~ 1 3 ti, *~1.iffi%~© 2 ;z T •;1 7°::J '.,,/7 '.,,/ :y 3 :,;x.-;z "3:,; ~-.b. J7 ?-lz 

;z -=¥ JIIJ~J;: d3 t t G , "3 :,; ~- .b. J7 ? -tz ;z 7° 1) J7 :,; 7' J t,,, d3 J: lj, ;J. •;1 -tz :J X 0) 

z1~ ©tc6b©z1~ I\ "3 :J. -,$1 ©Yiftt©-f9Ll ~~"9~c' S Go "3:,; ~-.b. J7? -tz 

;z 7° 1) J7:,; 7·;t,,O) -7' Jl,,- -:11 2 1 2 ti, -3:,; ~-.b. J7? -tz ;z -:1 1) J7:,; 7·;t,, 1 2 

1 2 A 1, 121 2 B 1, 121 2 C 1 ~a"lvc'tiJ:\,\ 0 ;J. •;1-tz-:}XO)z 

1~0)f;:61.)0)z{~l\7 ;J. -,$1 it, zt~/\7 ;J. -,$1 1 2 2 2 A 1, 1 2 2 2 B 1 

, 1 2 2 2 C 1 ~ a" Iv c' ti J: \, \ 0 "3 :,; ,$7 .b. J7 ? -tz ;z 7° 1) J7 :,; 7' J t,, 1 2 1 2 A 

DAINGEAN 0003956 



WO 2018/151230 36 PCT/JP2018/005323 

1 ii, z1~1'\7 ;( -,$7 1 2 2 2 A 1 t;::~},t9 G 0 7 '../ '>1'.b. 7? -t:!. 7-. 7° 1) 7 '../ 

7'Jt,, 121 2 B 1 ti, z1~1'\7;(-,$? 1222 B 1 t;::~r,t9Go '7'../'>1'.b.7 

?-t:!.7-.7° 1J7'../7'Jt,,121 2C 1 ti, z1~1'\7;(--$7122 2C 1 t;::~J,tg 

Go liffii*~ii:1 ii, '7'../'>1'.b.7?-t:!.7-.7'')7'../7'Jt,,, t:,J:lj, z1~1'\7;(­

-$1 ©-t:!. •:; 1-- ~ iiHR L, --C :t J: 1.,' o liffii*~ii: 1 ti, '7 '../ '>1' .b. 7? -t:!. 7-. 7' 'J 7 '../ 7' 

Jt,,0)-7' Jt,,- -:/0) ~ iJ" G '7 '../ '>1'.b. 7? -t:!. 7-. 7° ') 7 '../ 7"Jt,, ~~:JR L,, ~:J:R L, tc '7 

/ '>1'.b. 7 ?-t:!. A 7° ') 7 / 7'Jt,,t;::~J,tg GZ{~/\7 ;( -,$7 ~~:J:R l,--C :t J: 1.,,0 

liffii*~ii: 1 ti, z1~1\7 ;(--$7 ~~:J:R L,, ~:J:R L,tcz1~1\7 ;(--$7 i;::~r,tg 

G '7 '../ '>1' .b. 7? -t:!. 7-. 7° ') 7 '../ 7'Jt,, ~ ~:J:R L, --C :t J: 1., 'o liffii*~ii: 1 ti, '7 '../ '>1' 

.b.7?-t:!.7-.7°') 7'../7'Jt,,©Q"Jt,,-7°121 2©~:fJ"G, '7'../'>1'.b.7?-t:!.7-.7° 

') 7 '../ 7'Jt,, ~ '7 '../ '>1' .b. i;:: ~:J:R L, --C :t J: 1., 'o liffii*~ii: 1 ti, ~:J:R L, tc. ') Y - 7-. 

~ ffi 1.,' --C ~:J:R L, tc '7 '../ '>1'.b. 7? -t:!. 7-. 7° ') 7 '../ 7'Jt,, ~z1~ L,, _§_ '::>, ~:J:R L, tc 

z1~1\7 ;( -,$7 t;::~·::r1.,,--c ;( •:; tz-v x ~z1~ L, --c :t J: 1.,,0 

[0128] ~ 1 4 ii, *~f.(~JT~~O) 2 7-. T •:; 7°:::J '../7 '../ ':/ 3 '..//"{-7-, '7 '../ '>1'.b. 7? -t:!. 

7-. =!F Jl[~J;:: t:, ,t G, 7 '../ '>1' .b. 7 ? -t:!. 7-. 7° 1) 7 '../ 7' JI,, 0) '7" J 1,,- -:/, t:, J: lj, ;( '.!I 

-t:!.-VX©z1~©tcd)O)zf~l\7 ;(-,$7 O)~),t0)-f9U~~9~-z!'66Go '7 '../ 

'>1' .b. 7? -t:!. 7-. 7° 1) 7 '../ 7"Jt,, 0) '7" JI,,- 7° 1 2 1 2 ti, 7 '../ '>1' .b. 7? -t:!. 7-.-:/ ') 7 

'../7"Jt,,O)Q"Jl,,-7° 1 2 1 2 A 2, 1 2 1 2 B 2, 1 2 1 2 C 2 ~a'/\;"t!'t>J: 

1.,,0 ;( •:;-t:!.-:.>'XO)z{~O)fcd)O)zf~l'\7 ;(-,$7 1 2 2 2 ti, zf~l'\7 ;( -

,$71 222A2, 1 222B2, 1 222C2~a"/\;"t!'t>J:1.,,0 '7'../'>1'.b.7 

?-t:!. 7-. 7° 1) 7 '../ 7'Jl,,0)'7"Jt,,-7' 1 2 1 2 A 2 ti, zf~l'\7 ;( -,$7 1 2 2 2 A 

2 t;:: ~ f,t 9 Go 7 '../ '>1' .b. 7? -t:!. 7-. 7° 1) 7 '../ 7'Jt,, 0) '7" JI,,- 7° 1 2 1 2 B 2 ti, 

zf~J'\7 ;( --$7 1 2 2 2 B 2 t;::~J,tg Go 7 '../ '>1'.b. 7 ?-t:!. 7-. 7° 1) 7 '../ 7'Jt,,O) 

Q"Jl,,-7° 1 2 1 2 C 2 ti, zf~J\7 ;( --$7 1 2 2 2 C 2 t;::~J,tg Go 

[0129] liffii*~ii: 1 ti, '7 '../ '>1'.b. 7? -t:!. 7-. -:I') 7 '../ 7'Jt,,0) '7" JI,,--:/, t:, J: lj, zf~ 

I\ 7 ;( -,$7 0)-t:!_ '.!/ 1-- ~~:J:R l, ""C tJ J: \, \o llffij*~fi: 1 ti, 7 / '>1'.b. 7? T!. A 7° 

') 7 '../ 7'Jt,,~~:J:R L,, ~:J:R L, tc '7 '../ '>1'.b. 7? -t:!. 7-. 7° ') 7 '../ 7'Jt,,1J<~g G '7" JI,, 

- 7' i;:: ~ r,t 9 G z1~ 1 \ 7 ;( - -$7 ~ ~:J:R L, --C :t J: 1., 'o l!ffij*~ii: 1 ti, '7 '../ '>1' .b. 

DAINGEAN 0003957 



WO 2018/151230 37 PCT/JP2018/005323 

r?-tz7..7' 1Jr::-t::1';1,,0)Q'';1,,-7°1 21 2©q:ii:J'G, -5::-t'>1'.b.r?-tz7..7° 1J 

y / :1')1,, ~ 7 ::-t '>1' .b. ,;::: ~tR L, t t, J: \, 'o ~iffi*~• 1 ta:, ~tR L, tc 1) y - A~ 

m \,' t ~tR L, tc -5 ::-t '>1' .b. r? -fz 7-. 7° 1) r ::-t :1' Jt,, ~ zf~ L,, _§_-:::>, ~tR L, tc z 
1~ 1 {'. 7 >'- -..y ,;:::a·::J\,, --c >'- •:1 -1z-~ x ~zf~ L, --c =t J: \, ,0 

c0130J ~iffi*~• 1 ta:, -5::-t'>1'.b.r?-tz7.. 7° 1J r::-t7''Jt,,©~~©?"Jt,,-7' { 1 2 1 

2 A 2, 121 2 B 2, 121 2 C 2} O)q:ii:J'G 1 -:JO)?"Jl,,-7°~~:j:RL,, 

~tR L, fe ?" Jt,,- 7°© q:i i:J' G -5 ::,t '>1'.b. r? -fz 7-. 7° 1) r ::,t :1';1,, ~~tR L,, ~tR L, 

tc -5 ::-t '>1'.b. r? -fz 7-. 7° 1) r ::-t 7'';1,,,;:::~r,t9 -QZf~1{'.-5 >'- -..y ~~tR L, t :t J: 

\, 'o L.. L.. c-, ~j*~• 1 ,a:, ~tR L, fe ?" Jt,,- 7°© q:i i:J' G -5 ::,t '>1'.b. r? -fz 7-. 7° 

1) r ::-t 7'';1,, ~ -5 ::-t '>1' .b. ,;::: ~tR L, t :t J: \, 'o f~tl x ,t, ~j*~• 1 ta:, ~ 1,J 1) ::-t 

?!tWI.l~?"-j-JI,, ([pjj!J.lf~%, j:;J:tf/*feta:, ~1,) 1) ::-t?~~~1~%) ~ffl\,' 

fe~~- ;J.~-fz-~X©-l:t~X, a~~~-3~G~~L,feffi-~J:?t~ 

x G n-Q1@ A 1 , t; J: tf /*feta:, a±fu~~- 3 i:J' G ~f~ L, tc 1l~llH;::: J:? t 

~x G ti,-Qf@ A 2 ,;:::a-::>'\,\ t' 7 / '>1'.b. y? -fz A 7° 1) y / 7'')1,,0)~~0) ?" )I,, 

- 7° { 1 2 1 2 A 2, 1 2 1 2 B 2, 1 2 1 2 C 2} 0) g=i i:J' G 1 -:J 0) ?" Jt,,-

70~~:j:R L, t :t J: \,,o ~j*~• 1 ,a:, ;J. •:;-tz-~XO)-lj"~ ;:(tJ{3~f@A 1 J: 

1,) :;k ~ \,'i:J':Si:J', t3 J: lj / * tc ,a:, ~ 1,) 1) ::,t? ~o/.lI.I ~ ?"-:r JI,,~ ffl \,' t5~tl~*a 

* i:J{ 3 ~t 1@ A 2 J: 1,) :;k ~ \,' i:J' :S i:J' ,;::: a·::>'\,' t, 7 ::,t '>1' .b. y ? -fz 7-. 7° 1) y ::,t 7'' 

Jl,,©tl~©?"Jt,,-7° { 1 2 1 2 A 2, 1 2 1 2 B 2, 1 2 1 2 C 2} O)q:itJ, 

G 1 -:::>O)Q'';t,,-7°~~:j:RL,t:tJ:\,'o f~LJxti, ~j*~• 1 ta:, ;J. ,y-fz-:}X 

©-l:t~Xi:J{3~tf@A 1 J:1,)::k~<, ..E!_-:::>, ~1,) 1)::-t?~o/.lI.l~?"-:t-;t,,~ffi\,'--C 

5~tl~*a*i:J{ 3 ~tf@ A 2 J: 1,) 1J, ~ \, ,t~~, 7 ::,t '>1'.b. y? -fz 7-. 7° 1) y ::,t 7''Jt,,O) ?" 

Jl,,-7° 1 2 1 2 A 2 ~~tR L, t :t J: \,'o f~tlx ti, ~j*~• 1 ta:, ;J. 'Y -fz-~ 

XO)-lj"~;:(tJ{3~f@A 1 c:[P]l5, *feta:, -=tnJ:1,)1J,~\,,t~~- *feta:,~ 

1,) 1) ::-t?~o/.lI.l~?"-:rJl,,~ffl\,'--C5~tl~*a*tJ{3~tf@A 2 c:[P] C:, *feta:, -=tn 

J: 1,) :;k ~ \, ,t~~, -5 ::,t '>1' .b. y? -fz 7-. 7° 1) y ::,t 7''Jt,,O) ?" JI,,- 7° 1 2 1 2 B 2 ~ 

~tR L, t :t J: \,'o 

[0131] L.. L.. c-, 3~tf@A 2 ta:, a±fu~~-3 i:J'G~f~ L,fd~l&i:J{/.1'91@, t;J:tf 

DAINGEAN 0003958 



WO 2018/151230 38 PCT/JP2018/005323 

/ * tc ,a:, *fffi 5K~ ~ 1 iJ~ 7 :,, -$1' .b. J7 ? iz .::Z.. .:f: jl!Ji ~ ~ f:r 9 0 -t:t - f::' :,, ?" iz J v 0) 

fcl1)©~::k~1a ~1.J{@i:=~-:J'\,' t .g.x_ G tL t =t d: \,'o 7:,, ,$1''.b. J7? iz .::Z.. 7° 1) 

r:,, :iJv© -7" Jv- 7° 1 2 1 2 c 7:,, -$1'.b. r -7 -1z .::z.. 7° 1J r:,, --fJv© -7" Jv- 7° 1 

2 1 4 ,::x-.t L, -c, 1@A 1 c1@A 2 ,a:11&15.rn,::i~~~ n -c =t J: \,'o *fffi*~~ 1 ,a: 

, 7:,, /:J'.b. J7? iz .::Z.. 7' 1) J7:,, 7"Jv0) -7" Jv-7° 1 2 1 2 i;:x-19 01@A 1 , A 2 

~ ~t±l 9 0 tel1) ©1" 7 >< - -9 c, 7:,, -$1'.b. r? -1z .::z.. 7' 1J r:,, --fJv© ?" Jv- 7' 

121 4i;:x-.t90{@A 1, A2~~t±J90fcl1)0)1'\7)(--9~fl&IJ.lLli::!~~L, 

t =t d: \,'o ~ifu~~~ 3 ,a:, 3!~~~©1'\7 >< --9 ~/J'""9'1~,~~~1a L, t =t 

.,J:\,\o 

[0132] )( ,y iz-V' X O)~fa 0) fc/1) O)~{a I'\ 7 )( --9 ia:, ~~JJ:i:\ i;: fJ.l 9 0 I'\ 7 )( 

- -9 D 1 , 1) Y - .::Z.. i;: fJj 9 0 I '\ 7 )( - -9 D 2 , )( 'Y iz - V' X 0)-lj- 1' :J:.' ( f::' 'Y 

t--~) i;:fJ.190/'\7)(--9D3, )(,;,iz-:>'X©t4%1tl:::,;, t--, *tc,a:, ~ 

~:.,,:,, ~Jv©.::z.. -7 7 :,,--fJv©tcl1) ,::m \,' G n0 .::z.. -7 7 :,,--fJv*~Ll©~JJ1Jl1ti:: 

fJ.1901 '\ 7 )( - -9 D 4, )( 'Y iz-V' X ©t4%tJ!ft9J;: fJ.l 9 0 J '\ 7 )( - -9 D 5, 

)( 'Y iz-V' X ~~ti' P USC H ©~1a i::fJ.1~9 0 D MR S i;:fJ.19 0 /'\7 )( -

-9 D 6, d3d:V:/*tcia:, ~fa~:t.Ji;:fJ.190/'\7)(--9 D 7 ~~A,c''td:\,' 

0 ~1a 1 '\ 7 >< - -9 ,a:, 1 '\ 7 >< - -9 o 1 iJ' G o 1 t).~0)1 '\ 7 >< - -9 ~ ~ ;;_, c' =t 

J: \, \o 

[0133] ~~JJ:i:\,a:, Q PS K (Quadrature Phase Shift Keying) , d3d:V', QA 

M (Quadrature Amplitude Modulation) ~~A,c''td:\,' 0 
1JY-.::z..i;:fJ.190 

1 '\ 7 >< - -9 D 2 ,a:, -t:t --;/' 7 I/ - .b., ~1a $~~i\lt d3 d: V' / * tc ia:, ~1a ~ 5.Bl 

~,::fJ.l~L,t=td:\,\o ~1am~~f1t d3d:V', ~fa~5Sl~,a:, ~I.1 1) Y-.::Z..--;/' 

o •,:; ? , * t,:::Ja:, -t:t --;/' ;:\:- -v 1) J7 i;: d: -::, t ~:£Jr,~ tL t =t d: \,' o )( •,:; iz -V' X 0) 

-t:t-1 .:;;(ia:, t4%1tfilJ©>< ,;,iz-V'X©1l~¥~f::-,y t--©~c'S-::,-C'td:\,'o .::Z..? 

7 :,,--;/')v*~Llia:, ;]e{J;l 7:,, ,$1''.b.*~Llc'S? t =t d: \,\0 A? 7 / 7"Jv*~Ll,a:, 

::::t-)v t-,:' *~Ll, d3 d: V' / * tc ,a:, 1 -::) * fc ,a:~~O) M *~Ll ,:: d:-::, t .g.;l G tL 

t =t d: \,\0 

[0134] *fffi7K~~ 1 ia:, D MR S i;:fJ.19 0 I'\ 7 )( --9 D 6 i::~-:::>\,' t, D MR S ~ 

DAINGEAN 0003959 



WO 2018/151230 39 PCT/JP2018/005323 

~JJ¼T00 DMRSta:, DMRS*-:9UrpuscHt:~-:J1.,,-c13-;tGtL00 DMRS*-: 

9U r PUSCH ta:, 19::i:.t ( 3 ) t: J: -:> t ~~~ti, 0 o r < al ta:19::i:.t ( 4 ) t: J: -:> t 13-X G 

tL0 R S*-:9U"t:'S00 wta:, @:.~f.11{-:::::J- ~- (orthogonal cover code) ""(' 

S00 ext;t, ~tf.:=r---1' l:::"719: e"t:'S0:J:~l9:~l9:"t:'S00 j ta:m:19:"t:'S00 a 

ta: -if -1' ? 1) 'Y ? ':/ 7 1--- ""(' S 0 o r ' ta:-"' - A ':/ - 'J" 'Y A "t:' S 0 o M R s _ s c ta:, 

-"' - A ':/ - 'J" 'Y A r ' 0) :B¾: ~ ""(' S 0 o M R s _ s eta:, 1 -:::> 0) S C - F D M A ':/ Y 

ii{Jt,, t: ;t:Ht 0 D MR S tf~fitT 0 1) '.I- .::Z.. .I. v :I- Y 1--- (-if 7'==t- -v 1) 7) ©19: 

"t:'S-:>ttiJ:1.,,0 -"'-.::Z..':/-'J"Y.::Z..ta:, Z ado ff-Chu *-:9U, :::::i''-;1,, 

~-*-:9U, d3' J: r.f / * tc. ta:, M *-:9U t:~-:5'1.,' t 13-x G ti, t ti J: 1., 'o 
[0135] [19:3] 

rPUSCH(m-MRS sc+n)=w (m)r(a>(n), m=OJ O<n<MRS SC 

[0136] [19:4] 

O<n<MRSsc 

[0137] D MRS t:~"90/'\7 :1- -l;l D 6 ta:, @.~7]/{-:::::J- ~-W~)Ji!:~T0fc.60 

t: m I.,\ G ti, Q / \ 7 :I- - l;l ' -if -1' ? 1) 'Y ? 1/ 7 1--- a ~)Ji!;~ T Q tc. 60 t: m I.,\ G ti, 

0 1, -5 :I- - l;l , -"' - .::Z.. ':/ - 'J" Y .::Z.. r ' ~)Ji!:~ T 0 tc. 60 t: J=F.l 1.,' G ti, 0 1, -5 :I- -

l;l, -"'- .::Z.. ':/-'J" Y .::Z.. r' ©:B¾:~ MR s_s c ~)Ji!:~T 0 tc.60 t:m 1.,' G tL0 /\ -5 :1-

-l;l, d3' J: r.f / * tc. ta:, D MR S t,<~fitT 0 1) '.I- .::Z.. ( 1) '.I- .::Z.. .I. v :I- Y 1---

) ~ 5R: ~ T 0 tc. 60 t: m 1.,' G ti, 0 1 , -5 :I- - l;l t,< ~ * n t ti J: 1.,' o 

[0138] ~ 1 5 ta:, *~~%1m© 2 AT 'Y 7°:::::J 'YT 'Y ':/ 3 'Y-"'-.::Z.. 7 Y 1J'b. 7? t?. 

.::Z.. -=¥-JIIWJ: d3' t t 0 , 7 Y '!lb. 7 ? t?. .::Z.. 7° 1) 7 Y 7' J v, d3' J: r.f, :I- ,y t?. :J X 0) 

~1~ ©tc.60©~1~ 1,-5 :I- -l;l ©~fit©J5U©f9"U ~~T~"t:'S 00 -5 Y 1J'b. 7? 

t?..::Z..7° 1)7Y7'Jt,,O)Q~Jt,,--;/121 2Ata:, "5Y1J'b.7?t?..::Z..7° 1)7Y7'Jt,, 

DAINGEAN 0003960 



WO 2018/151230 40 PCT/JP2018/005323 

1 2 1 2 A 2 1 , 1 2 1 2 A 2 2, 1 2 1 2 A 2 3 ~ "a' .Iv c' =t d:: 1., ' 0 :I- •;; -lz 

-:::Jx©zf~©tc61JO)zf~1\7;l.-,$11222 A 2,a: .. z1~1\7;l.-,$11 2 

22A21, 1 222A22, 1 222A23, 1 222A24~2.'.lvc':t 

J: I., 'o 7 / ~-b. J7? -lz A 7° 1) J7 / :i)v 1 2 1 2 A 2 1 ,a:, zf~ I\ 7 :I- - ,$7 1 

2 2 2 A 2 1 , 1 2 2 2 A 2 4 i;::t-.i-lit9 Go "5 Y ~-b. J7 ?-lz ;z 7' 1) J7 Y 7"Jv 

1 2 1 2 A 2 2 ia:, zf~ I\ 7 :I- - ,$7 1 2 2 2 A 2 2, 1 2 2 2 A 2 4 i;: :t-.J-lit 

9Go -5y~·1:,,y'7,z;z7° 1)rY:1'Jv1 21 2A23ia:, zf~J"\7;1.-,$71 

222A23, 1222A24,;::t-.J-lit9Go 1222A24ia:, ?"Jv-7'1 

2 1 2 A 2 ,;:~ 9 G~-C 0) "5 Y ~-b. J7? -lz ;z 7° 1) J7 Y :i'Jv,;::t-.J-lit L, t :t d:: 1.,' 

0 

[0139] it#fi*~~1 ia:, -5y~'b.r":J-!z;z7° 1JrY7"Jv~i~tlRL.,, ~:J:RL.,fc-5y~· 

1.:,, r '7 -iz ;z 7° 1J r Y 7"Jv ,;: :t-.t lit 9 Q z1~ 1"' °5 :1- - ,$7 ~ ~:J:R L, -c :t J: 1., 'o it#fi* 

~~1 ,a:, "5Y~'b.J7?-lzA7° 1)J7Y:i')vO)":J")v-7°121 2A20)q=if.)'•1::, 

, "5 Y ~-b. J7? -lz ;z 7° ') J7 Y :1' Jv ~ "5 Y ~-b. ,;: ~:J:R L, t :t J: 1., 'o it#fi*~~ 1 

,a:, "5Y~'b.J7?-lzA7° 1JJ7Y:i'Jv1 21 2A21 ~~:j:RL,, ~:j:RL.,tc"5Y 

~-b. J7? -lz A 7° 1) J7 / -;j')v 1 2 1 2 A 2 1 ,;: :t-.t lit 9 Q z1~ I\ "7 :I- - ,$7 1 2 2 

2 A 2 1 , d3 J: tf, zf~J\7 :I- -,$7 1 2 2 2 A 2 4 ~~tR L, t :t J: 1.,,0 it#fi* 

~~1 ,a:, ~:j:RL.,tc"5Y~'b.J7":l-!z;z7° 1JrY-:J'Jv~zf~L.,, .a-:>, ~:j:RL., 

fc zf~ I\ 7 :I- - ,$7 ,;: ~ -::51.,' -C :I- 'Y -lz - :::J X ~ zf~ l., -C :t J: I., 'o 

[0140] zf~J\7;1.-,$7 122 2 A 2 1, 122 2 A 2 2, 1222 A 2 3,a:J:::~c 

0) 1"' 7 :1- - ,$7 o 1 ti' G o e 0)-~~ t.f "a' 1v c' =t c1:: < , .a-::>, zf~ 1"' 7 :1- - ,$7 1 

2 2 2 A 2 4 ,a:J:::~i:,O)J\7 :I- -,$7 D 1 iJ''I::> D 6 O)~jL) if"a'*tl.. -c :t J: 1.,\0 1~Ll 

x. ,a:·, zf~ I"\ 7 :I- - ,$7 1 2 2 2 A 2 1 ia:, :I- 'Y -lz - :::J X ©t4%11::; I::::' '.1/ I--, * 

tc,a:, ~~~ Y ;:t{JvO);z? "5 Y 7'Jv©tc6b ,;:m 1.,, G tl..G ;z? "5 Y 7'Jv*-:~U© 

~JJ~J:Ht ,;: ~ 9 Q 1"' "5 :I- - ,$7 D 4, :I- '.1/ -lz- :::J X ©t4%:J:J.t'lt9J;: ~ 9 Q 1"' "5 :I- -

,$7 D 5, :I- 'Y -lz-:::J X ~"a't' P U SCH O)zf~ ,;:~~9 GD MR S ,;:~9 G 

l"\7 :I- -,$7 D 6, d3d::tf/*tc,a:, zf~~:t.J,;:~9-Ql\7 :I- -,$7 D 7 ~2.'.lv 

c' =t J: 1.,,0 -wox ,a:, zf~1\ 7 :1- -,$7 1 2 2 2 A 2 4 ,a:, ~~1:J:rt,;:~9 Q /\ 

DAINGEAN 0003961 



WO 2018/151230 41 PCT/JP2018/005323 

5 :J. - ,y D 1 , 1) Y - A £;: ~ 9 0 1 , 5 :J. - ,y D 2 , d3 J: tf / * i: £i, :J. •;; -lz 

- :::J X 0)-fj" -1 ::Z:.' ( I:::::'-;; 1-- ~) £;: ~ 9 0 1, 5 :J. - --Y D 3 ~ Ei' Iv "t:' ti J: \, \o ~1~ 

1,5:;.-,y1 222A21, 1 222A22, 1 222A23, 1 222A 

2 4 ti, _t~i:,0)1 \ 5 :J. - ..Y D 1 fJ\ t::> D 7 J;J. ~0)1, 5 :J. - ..Y ~ Ei' A, "t:' ti J: \, \ 0 

c0141J ~ 1 3, d3J:tf, ~ 1 4 £;:d3\,\-c~a~~ntc~:01!Hf~mHi, 5-y~·b.r?-iz 

A7° 1)J7-Y::iJl,,O)Q"Jl,,-7°1 21 4, d3J:tf, ~1~1,7:J.-,y 1224£;:t-j" 

L,t~m~n-Ctid::\,\o ~ 1 5 £;:d3\,\-C~c~~ntc~:liffi%f:ilHi, 5-y~'b.r 

Q -lz A 7° 1) y 'Y -;f JI,, 0) Q'" J 1,,- 7° 1 2 1 2 B 2 , 1 2 1 2 C 2 , d3 J: tf, ~1~ 

1,5 :J. -,y 1 2 2 2 B 2, 1 2 2 2 C 2 £;:t-j" L, -C~J:¥.1 ~ ti, -C ti J: \,\ 0 

[0142] 2 AT•;; 7°::::J 'YT 'Y ~ 3 'Y~-A 5 'Y ~-b. J7 Q-lz A-:¥-)l[ij©ffi 1 ©AT•;; 7° 

£;: d3 \, \ -C, :J. •;; -lz-:::J X c -~£;: 5 'Y ~-b. J7 Q -lz A 7° 1) J7 'Y 7"JI,, £;:~9 0 11~ 

¥&iJ{~1~ ~ n -C ti J: \,\o :J. •;; -lz-V' X £;: 5 'Y ~-b. J7 Q-lz A 7° 1) J7 'Y ::iJI,,£;:~ 

9 0 11~¥&7J{Ei'* ti, -ct, J: \,\0 7 -y ~'b. y Q-lz A 7° 1) y -Y-:fJl,,£;:~9 0 1l~¥&ti 

, (
11~¥& A) 5 'Y ~-b. J7 Q -lz A 7° 1) J7 'Y ::iJl,,O) -1 'YT•;; QA ~~9fc6b© 1I~ 

¥&, ( 1~¥& B) 5 'Y ~-b. J7 Q -lz A 7° 1) J7 'Y -::iJl,,O)~f~ ©tc6b0) 1) Y-A ~~ 

9 1~¥&, d3J:tf/*fcti, (1l~¥&C) 5-Y~'b.J7?-lzA7° 1) r-Y:1'Jt,,O)*~U 

,::~9 0 1l~¥&~Ei' A, "t:'ti J: \,\0 2 AT '.1/ 7°::::J /T /~ 3 './~-A 7 / ~-b. y 

Q -lz A-'F)l[ij 0) ffi 1 0) AT•;; 7° £;: d3 \, \ -C, ftffii*~• 1 ti, P R A C H 1) Y - A 

~FF.I\,\ -C 1' './7' •;;QA 1 0) 5 'Y ~-b. J7 Q -lz A 7° 1) J7 'Y :1'JI,, ~~f~ L,, P U S 

C H ~FF.I\,\ -C 5 'Y ~'b. J7 Q -lz A 7° 1) J7 'Y 7"Jl,,O) -1 './7' •;;QA 1 ~~9fc«'1)0) 

11~¥& A~ Ei"ti' :J. 'Y -lz- :::J X ~ ~f~ L, -C ti J: \, \o (11~¥& C) 5 'Y ,$f b. J7 Q -lz A 

7° 1) r-Y:1'Jl,,O)*~U£;:~90 1l~¥&ti, ~t:£.IJI,,- 1--~-?"'YA-1 './7'•;;/JA, 

d3 J: tf / * tc ti, -ff -1 Q 1) •;; Q ~ 7 1-- ~ ~ L, -C ti J: \, \o 

[0143] ~1 6ti, *~1:iffi%~t::d3£t02AT'Y7°:::J'YT'Y~3'./~-A7'Y~-b. 

J7 Q -lz A -:¥-)l[l ©-f9U ~ ~ 9 ~ "t:' S 0 o ~ 1 6 0) 1 6 0 0 c 1 6 0 2 £;: d3 \, \ -C 

, ftffii*~• 1 A cftffii*~• 1 B ti, 2 AT•;; 7°::::J 'YT'Y~ 3 'Y~-A 5 'Y~­

b.J7?-lzA-:¥-0~00~900 =*~•1A~~m905 'Y-$'b.J7?-lzA7°~ 

J7-Y:1'J1,,1 21 2A21 ti, ftffii*~-1 BtJ{~:j:R905-Y~'b.J7?-lzA7° 1) 

DAINGEAN 0003962 



WO 2018/151230 42 PCT/JP2018/005323 

[0144] 

J7::,, :1'Jt,, 1 2 1 2 A 2 2 c: tt~fc1>Q o L, iJ' L,, Y#fi:5K~- 1 A tJ{~tR 9 G 7::,, 

,$?'' b. J7? -tz A 7° 1) J7::,, :iJt,, 1 2 1 2 A 2 1 tJ{~ Jit 9 G z1~ I'\ 7 ;( - -$7 ta:, y#fi 

5K~- 1 B tJ{~tR 9 G 7::,, ,$?'' b. J7? -tz A 7° 1) J7::,, :iJt,, 1 2 1 2 A 2 4 tJ{~ lit 

9 G z1~ / '\ 7 )< - -$1 c: ~ ~ ""<: t, J: \, '◊ ~~Htz1~ 1" 7 )< --$1 ta: 1 2 2 2 A 2 4 

""<:«.>?--ct, J: \, '◊ 

1 2 A 2 1 ~zf~9Go 1 6 0 0 £::d3\,'--C, Y#fi:5K~- 1 Ata:, z{~l'\7 ;(­

-$7 1 2 2 2 A 2 4 £::~-:>\,' --C, Y#fi:5K~- 1 A O)~Jjijr, d3 J: ti, 7::,, ,$f'b. J7 

?-fz A 7° 1) J7::,, :1'Jt,, 1 2 2 2 A 2 1 ©1 ::,,7',y? A ~~t,' ;( 'Y -tz-V' X ~Z 

f~ 9 Go 1 6 0 2 £:: d3 \,' --C, Y#fi:5K~- 1 B ta:, 7 ::,, ,$?'' b. J7? -tz A 7° 1) J7::,, :1' 

JI,, 1 2 1 2 A 2 2 ~zf~9Go 1 6 0 2 £::d3\,'--C, Y#fi:5K~- 1 Bta:, z1~1" 
7 ;( --$7 1 2 2 2 A 2 4 £::~·:J\,' --C, Y#fi:5K~- 1 B O)~Jjijr, d3 J: ti, 7::,, 

,$f'b. J7 ?-fz A 7' 1) J7::,, :1'JI,, 1 2 2 2 A 2 1 ©1 ::,,7' 'Y? A ~~t,' ;( 'Y -tz-V' 

X~zf~9Go 

[0145] ~ifu~~- 3 ta:, 7::,, ,$f'b. J7? -tz A 7' 1) J7::,, 7"JI,, 1 2 1 2 A 2 1 , d3 J: ti 

, 7 ::,,-$f' b. J7? -tz A 7° 1) J7::,, :1'Jt,, 1 2 1 2 A 2 2 ©*1H±:l £::)JX;JjJ L,, Y#fi:5K~-

1 A£:: J: ? --C zf~ ~ htc ;< 'Y -tz-V' X 0) ~f~ /*~t±:l £::)JX;:i::jJ L,, Y#fi:5K~- 1 B 

£:: J:? --C zf~ ~ htc ;< 'Y -tz-V'©~f~/*~t±:l £::~J&L, tc~~ .. Y#fi:5K~- 1 A 

O)~Jjuri::~-:::r< ::::i ::,,7::,,~ 3::,, 1J 'J' 1J .:::i..-~ 3 ::,,~zf~ L, c 1 6 o 4) .. 

.§.'":>, 7::,,,$f'b.J7?-fzA7° 1)J7::,,7"Jt,,l 2 12A22£::~Jit9G7::,,-$f'b.J7 

?-fzAvA~/A~Z~9G (1606)o~:5K~a1B~ .. 7::,,~b.J7? 

-tz A VA~/ A ~~f~ L,fct~~ .. 7 ::,,-$f'b. J7?-fzA VA~/ A£::~*t1G_t 

1,) 1) :,, ? /;/7::,, 1-- £:~-:>\,' --C, P U SC H ~ ffl \,' --CY#fi:5K~- 1 B O)~Jjij ~ 

zf~ 9 G ( 1 6 0 8) 0 ;ju:=, y#fi*~• 1 B ta:, :::J /T / ~ 3 / 1) 'J' 1) .:::i..­

~ 3::,, ~~f~ 9 G ( 1 6 1 0) o ~ifu~~- 3 ta:, Y#fi:5K~- 1 A£:: J:? --Cz 
f~~hfc;(•y-tz-V'X£::7::,,,$f'b.J7?-fzA7° 1)J7::,,:1'Jt,,1 21 2A21 ©1 

/T'Y? A ~~9 1l~¥&tJ{~*tL ""(\,\-Q~~ .. 7::,, ,$f'b. r ?-fz A 7' 1) J7::,, :1'JI,, 

1 2 1 2 A 2 1 t::~Jit9 G 7::,, ,$f'b. J7? -tz Av A~::,, A ~zf~ L, f,J: < --C ti J: 

DAINGEAN 0003963 



WO 2018/151230 43 PCT/JP2018/005323 

\., \ 0 r$j' 7 / ,$7' .b. 7 ? iz A 7° 1) 7 / 7') I,,~ 7:J' 9 l~i~ i;t' ;I.. 'Y iz - V X 0) t1.f % 

1tl:::',y I--, *fci;t, ~~~::,;ij{Jl,,O)A?7::,;7'Jt,,O)fcl1)i;:m1.,,1:;>ti,GA?7 

::,;7'Jt,,*JU, ;I.. ,yiz-VX©t1.f%tJ!~, a:3.J:rf/*tci;t, ;I.. ,yiz-VX~~ 

ti' PUSCH©~{~ i;:~~9 GD MRS i;: J:-::, --C~IJ'e, ~ tL --C ti J: 1.,,0 

[ 0146] ~ 1 6 0) 1 6 0 4 c. 1 6 0 6 i;: a:31.,' --C, 7 ::,; ,$7' .b. 7 ? iz A L,, A~ ::,; A c. ::::J 

::,; T::,; ~ 3 ::,; 1) ',/ 1) .1 - ~ 3 ::,; i;t, ~ C: P D S C H i;: ~ * tL --C ti J: 1., 'o 9 t~ 

;b ts, ~ 1 6 0) 1 6 0 4 c. 1 6 0 6 i;: a3 \.,' --C, 7 ::,; ,$7' .b. 7 ? iz A L,, A~ ::,; A 

c. ::::J ::,; T::,; ~ 3 ::,; 1) ',/ 1) .1 - ~ 3 ::,; ~ ~ti' 1-- 7 ::,; A~ - 1-- 7' D 'Y ? ·JJ{, P D 

s C H ~ m \., \ --c ~{~ ~ n --c ti J: \., \ 0 3 ~~ p D s C H 0) A Jr V .1 - 1) / ?" 0) tc. 

11) i;:, LJffi l., tc R A - R N T I , * fc i;t, LJffi l., tc X - R N T I i;: J: -::, --CA 

? 7::,; 7'JI,,~ ntc CR C tf1-:tn□ ~ ntc. DC I 7 7.1" -~ 'Y 1-- -/J'ffl \.,\ t::>tL --C ti J: 

1., 'o ~ 1 7 i;t, *~1:iffi~r-iJH;: a3 ,t G 7::,; ,$7' .b. 7? iz A L,, A~::,; A a3 J: cf/* 

tc~::::i::,;7::,;~3::,;~V~.1-~3::,;~~~t,--:;;::,;A~-t--7 □ o/?©-ffl 

~ 7:J' 9 ~ ---C: d6 G o ~ 1 7 i;: J'3 \.,' --C, t- 7 ::,; A ~ - t- 7' □ 'Y ? i;t, A. o/ ,$7' - 1 

7 0 0, a3 J: cf, n 1~© RA R / C R { 1 7 2 1 , 1 7 2 2, . . . , 1 7 

2 n} ~~ti'0 RAR/CRi;t, 7::,;,$7'.b.??izAL,,A~::,;A, *fci;t, ::::J 

::,; T::,; ~ 3 ::,; 1) ',/ 1) .1 - ~ 3 ::,;-r: .:16 Go A.•;, ,$7' - 1 7 0 0 i;t, n 1~ 0)-ft 7"A.. 

,y,$7'- { 1701, 1702, ... , 1 7 0 n} ~~ti'0 A._,y,$7'-©ttL 

t'tL i;t, R A R / C R © t tL t'tL i;: ;t-_j-hl,\ l., --C ti J: 1., 'o 1~U x ia:, -ft 7'A.. •;, ,$7' -

1701 i;t, RAR/CR 172 1 i;:;t-_thl,\L.,--CtiJ:1.,,0 

[0147] -ft7'A..,y,$i'- { 170 1, 1702, ... , 1 7 0 n} ©ttLt'tLtt, 

7 ::,; ,$7' .b. 7 ? iz A 7° 1) 7 ::,; 7' JI,, 0) 1' ::,; 7' •;, ? A ~ 7:J' 9 7 ::,; ,$7' .b. 7 ? iz A 7° 1) 

7::,; 7'Jt,,~JJU ~~A, ---C: ti J: \., 'o -ft 7'A.. •;, ,$7' - 1 7 0 1 i;: 2 AT•;, 7° ::::J ::,; T 

::,; ~ 3 ::,; -"' - A 7 ::,; ,$7' .b. 7 ? iz A -=ffe-)l[il 0) ffi 1 © A T •;, 7° i;: a:31.,' --C ~ {~ l., t c. 7 

::,; -$7'.b. 7? iz A 7° 1) 7::,; 7"Jt,,O)-{ ::,;7 •;,? A ~7:J'9 7::.; ,$7'.b. 7? iz A 7° 1) 7 

::,; 7'Ji,,~JJU r-/J'~ * n --c 1.,, Q t~-8-, ~ffii*~~ 1 i;t 3 ~~-it 7'A.. •;, -$7' - 1 1 o 1 

i;:;t-_thl,\9Q RA R/C R 1721 ~fi~fl.,--CtiJ:1.,,0 

[0148] -ft 7'A.. 'Y ,$7' - i;t, 3 ~~-ft 7'A.. o/ ,$7' - -/J';t-_j-hl,\ 9 G R A R / C R i;: 7 ::,; ,$7' .b. 7 
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? iz Av A#:,., Ai:l·"a"* ti, t 1.,,0 L. c ~~gfc.<1)(]) 7 -5 ?"~"a" A, c-:t J: 1.,,0 

~7~o/~-~, 3~~7~o/~-Y~~90RAR/CR~~:,.,j=-:,.,~3 

/ 1) 'J' 1) .1 - ~ 3 / 1) 'J' 1) .1 - ~ 3 / if "a" * ti, t I.,\ G L. C ~ ~ 9 t C 11) (J) 7 7 

?"~"a" A, c- ti J: 1.,,0 ~ -f~ •:; -$''-ta:, 3~t~ 7'~ 'Y -$f'-if~~9 0 RA R / 

C R t:, 7 :,., -5'' b. 7 ? iz A v A# :,., A SJ: V' ~ :,., T :,., ~ 3 :,., 1) ',/ 1) .::i - ~ 3 

:,., 1) 'J' 1) .::i - ~ 3 :,., © fi:i.J ti, tf "a"* ti, t 1.,' 0 i:i' ~ ~ 9 tc. 11:> (J) 7 -5 /.j' ~ "a" A, c- :t 

J: I.,' o ~#ri *~ ~ 1 ta:, 3 ~ 7 7 /.j' t:::: ~·::>'I.,' t, R A R / C R t: 7 :,., -$'' b. 7 ? 

izAvA#:,.,ASJ:lj~:,.,j=-:,.,~3:,.,~y~.::i-~3:,.,~y~.::i-~3:-,(J) 

fi:i.J ti, -fJ{ "a"* ti, 0 -/J' ~ ~ '..iE'. L, t ti J: 1.,' o 

[0149] ~ 7'~ •:; -$''-t;:::"a"* tL0 7 7 ?''-fJ{, RA R /CR t: ~ :,.,j=-:,., ~ 3 :,., 1) '}' 1) 

[0150] 

.1-~3:,.,~Y~.::i-~3:,.,y"a"*tL0L.c~~9~~, 3~~7~o/~­

t: -5 :,., -5'' b. 7 ? iz A 7° 1) 7 :,., 7' J t,, ~J.l Ur ,a: "a" * ti, f,t < t :t J: < , _§_--:::>, 3 ~ 

~ 7" ~ o/ -$'' - t: ;,I. 'Y iz - :J X (J) ~1~ (J) fc 11:> (J) 1) ',/ - A (J) 1' :,., T 'Y ? A ~ ~ 9 

tc 11) (J) '~¥~ -fJ{"a" * ti, t ti J: I.,' 0 ~#ri*~~ 1 ta:, ~ 7'~ 'Y -$'' - 1 7 0 1 ,: 2 A 

T •:; 7'~ /T:,., ~ 3 :.,,"{-A 7:,., -$f'b. 7? iz A-=J=-)l[ij(J)ffi 1 ©AT•:; 7°,:::: S tt 

0;/.o/iz-:JX©~~©tc.11:>©~Y-A©1':,.,7o/?A~~9MfflY"a"*tL 

-c1.,,0j;~~' ~#ri*~~ 1,a:3~t~7-~•:;,$f'-1701 ,:~~90 RA R/C 

R 1721 ~~~iL,t:tJ:1.,,0 ;,I. •:;iz-:JX©~1~©tcl1J(J) 1) Y-A©1':,., 

7' 'Y? A ta:, ~)~~-B~jf3j 1) ',/-A,:~ L, "t~LJ L) 3 "t "t t, J: I., ' 0 ~f,t G ~{~ 

I'\ 7 ;,I. - ly ,: ~ ~ 9 0 ~ f,t 0 1) ',/ - A,:~ L, t, ~ '/;t. 0 1' :,., 7' 'Y ? A~ ~LJ L) 

3"t"ttiJ:l.,\o 

ti, t 1.,' 0 L. c ~ ~ 9 tc 11:> (J) 7 -5 '7" ~ "a" A, c- :t J: 1.,' o R A R / C R ta:, 3 ~t R 

A R / C R ,: ~ :,., T :,., ~ 3 :,., 1) '}' 1) .::i - ~ 3 :,., 1) '}' 1) .::i - ~ 3 :,., -tJ{ "a"* ti, t 

1.,, 0 L. c ~~gfcl1J(J) 7 7 ?"~"a" A, c-:t J: 1.,,0 RA R / C R ta:, 3~t RA R 

/ C R t:, -5 :,., ,$'' b. 7 ? iz A v A# :,., A SJ: V' ~ :,., T :,., ~ 3 :,., 1) '}' 1) .::i - ~ 

3 / 1) '}' 1) .1 - ~ 3 / (J) 1i:i.J ti,-jJ{ "a" * ti, t I.,\ G -/J' ~ ~ 9 t C 11) (J) 7 7 /.j' ~ "a" A, C' 

ti J: 1., 'o ~#ri*~~ 1 ,a:, 3~t 7 7 ?"';::~·::5'1.,' t, RA R / C R ,: 7:,., -$f'b. 7 
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?~AvA#/A~J:V~/T/~3/~Y~1-~3/~Y~1-~3/ 

©1iilnfl~* nQ ti'~~'.i:E'. L, -c :t J: \,'o 

[0151] ~iffi*~iii 1 ta:, -if 7'A- 'Y ,$"'-t;: ~* tLG 7 / ,$"'.b. 7? ~ A 7° 1) 7 / 7'Jl,,~ 

55U iJ{pfr)E'. ©1@ t;: ~ 'Y 1-- ~ n -c \,, Q j;~.g-t;:, 3 i~-+t 7'A. •y ,$"' -iJ{~ 1it --r Q R 

AR/CR t;:~ /T/~ 3 / 1) ',/ 1) 1-~ 3 / 1) ')'I) 1-~ 3 /iJ{~*tL ""( 

\,' Q c: *U ~ L, t :t J: \,' o fifr '.iE'. © 1@ ta: 0 "t!' :t J: \,' o fifr '.iE'. © 1@ ta: 1 "t!' :t J: \,' o ~iffi 

*~iii 1 ta:, I-- -3 / A#- I-- 7' □ 'Y? t;:~* tLGA- 'Y ,$"'-(]) 7 1' -JI,, "' t;: ~ 

'Y 1-- ~ ti, Q 1l t;: ~ -::>' \, \ t' 3 i~ 1-- 7 / A# - 1-- 7' □ 'Y ? t;: ~ / T / ~ 3 / 1) 

')' 1) 1 - ~ 3 / 1) ')' 1) 1 - ~ 3 /, ~ J: V / * tc. ta:, -3 / ,$"' .b. 7? ~ A v A 

# / A iJ{ ~ * ti, G c: $U ~ L, t :t J: \,' o 

[0152] d'>G~Jt,,t;:~\,'-C, 2AT'Y7°~/T/~3 /-"'-A7/'5"'.b.7?~A-=F-

JIIJ[ t;: ~ 1$ 9 G -3 / ,$"' .b. 7 ? ~ A 7° 1) 7 / 7' JI,, (J) if J 1,,- 7" ta:, 4 AT 'Y 7° ~ / 

T/~3/-"'-A7/5.b.7?~A-=F-O~~lli9G7/5.b.7?~A7"~7 

/ 7' JI,, (J) if JI,, - 7° c: ~ L:; "t!' :t J: \,' o S G ~ JI,, t;: ~ \,' t, 2 A T 'Y 7° ~ / T / 

~ 3 /-"'-A -3 / ,$"'.b. 7? ~ A-=F-)IIJ[t;:~/$9 G -3 / ,$"'.b. 7? ~ A 7" 1) 7 / 7' 

Jt,,(J)~f~(J)fc.d.)(J) 1) Y-A©~ 'Y I-- ta:, 4 AT 'Y 7°~ /T/~ 3 /-"'-A -3 

/ ,$"' .b. 7 ? ~ A-¥ JIIJ[ t;: ~ 1$ 9 G -3 / ,$"' .b. 7 ? ~ A 7° 1) 7 / 7' JI,, (J) ~ f~ (J) tc. d.> 

(J) 1) 1/ - A©~ 'Y 1-- c: ~ c; "t!' :t J: \, 'o f9Ll x. t~, ~ 1 2 t;: ~ tt G, -3 / ,$"' .b. 7 

?~A7° 1)7/7'Jl,,(J)~f~(J)fc.d.>(J) 1)1/-A(J)~,y 1-- 1 202, 1 204, 

~ J: V, -3 / ,$"' .b. 7 ? ~ A 7° 1) 7 / 7· J t,, (J) if J t,, - 7° 1 2 1 2 , 1 2 1 4 tt, 

4AT'Y7"~/T/~3/-"'-A7/5.b.7?~A-=F-O~~lli9G7/5.b. 

7 ? ~ A 7° 1) 7 / 7· JI,, (J) ~ f ~ (J) tc. d.> t;: ffl \,' I:> ti, t :t J: \,' o ~ 1 4 t;: ~ \,' -C i5t'. 

BJ.l L, tc., ~iffi*~iii 1 t;: J: G -3 / ,$"'.b. 7? ~ A 7° 1) 7 / 7'Jt,,(J) ?" JI,,- 7°©~:J:R 

15;:Ji.ta:, 4 AT 'Y 7°~ /T / ~ 3 /-"'-A -3 / '5"'.b. 7? ~ A-=F-)IIJ[t;:~ L, t~ 

m~nt:tJ:\,\o 

[0153] ~ 1 8 ta:, *~nffi%1mt;: ~ tt G -3 / ,$"'.b. 7? ~ A-=F-)IIJ[©fcd.>©-3 / ,$"'.b. 7 

?~A 7° 1) 7/7'Jt,,(J)?"Jt,,-7"©-f9Ll~/J'9~-r:'SGo ~ 1 8 t;:~\,'-C, 4 

AT'Y7"~/T/~3/-"'-A?/5.b.7?~A-=F-0c:2AT'Y7"~/T/ 
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~ 3 / "" - A 7 / 5"' .b. 7 ? iz A .:f: )l[~J;: ~ 9 -Q ?'' J v - 7° 0) ~~~ta: ~ I_; c' S -Q o 

~ 1 8 t;: S \,' t, /;/ JI,;- 7° 1 2 1 2 A 2 ta: 1' / 7' ,y ? A 6 -/J' G 2 0 0) 7 / 5"' 

.b. 7 ? iz A 7° 1) 7 / :t J v ~'a#, /;/ JI,;- 7° 1 2 1 2 B 2 ta: 1' / 7' ,y ? A 2 1 

-/J'G41 ©7/5"'.b.7?izA7' 1J7/7'Jv~-a#, .§.--:J, /;/Jv-7°121 2 

C 2 ta:1' /T'Y? A 4 2 -/J' G 6 3 0)7 /5"'.b. 7? iz A 7° 1) 7 / 7'Jv~-at'o 

~*&a1~, 4ATo/7'~/T/~3/""-A7/~.b.7?izA.:f:E©ffl 

1 0) AT ,y 7° t;: S \,, t ?" J v - 7° { 1 2 1 2 A 2 , 1 2 1 2 B 2 , 1 2 1 2 C 

2} ©$-/J' G 1 --:J © /;/Jv-7°~~=lR ~ t t, J: <, .§. --:J, 2 AT 'Y 7°~ /T / 

~ 3 /""-A 7 / 5"' .b. 7? iz A _:f:)l[ij 0) ffl 1 0) AT 'Y 7° t;: S \,' t ?" JI,;- 7° { 1 

2 1 2 A 2, 1 2 1 2 B 2, 1 2 1 2 C 2} ©$-/J'G 1 --:JO)Q''Jv-7°~~:tR 

~""(=E,J:\,\o 

[0154] ~ 1 Sta:, *~:offi~mH;:Sit-Q7/5"'.b.7?izA.:f:)IIJi©tc0'>©7/5"'.b.7 

?izA 7° 1J 7/7'Jv©?"Jv-7°©-f9Ll~~9~-r:'S-Qo ~ 1 8 t;:s\,,-c, 4 

AT 'Y 7°~ /T / ~ 3 /""-A 7 / 5"'.b. 7? iz A.:f:)IIJii;:~9 -Q /;f Jv-7°©~~ 

~ta:, 2 AT 'Y 7'~ /T / ~ 3 /""-A 7 / 5"'.b. 7? iz A.:f:)IIJ[t;:~9 -Q ?"Jv 

- 7° 0) ~~ ~ c ~ t_; t S ,Q O ~ 1 8 t;: S \,, t, ?" J v - 7' 1 2 1 2 A 2 ta: 1' / 7' 

o/ ? A 6 -/J' G 2 0 0) 7 / 5"' A 7? iz A 7° 1) 7 / 7"Jv ~'a#, /;/ JI,;- 7° 1 2 1 

2 B 2 ia:1' /T,o/? A 2 1 -/J' G 4 1 0)7 / ~ .b. 7? iz A 7° 1) 7 / -;j'Jv~'a# 

, .§. --:J, ?"Jv-7° 1 2 1 2 C 2 ta:1' /7,'Y? A 4 2 -/J' G 6 3 0)7 / 5"'.b. 7? 

iz A 7° 1) 7 / 7"Jv~-at'o ~i=Af*&• 1 ta:, 4 AT 'Y 7°~ /T / ~ 3 /""-A 

7 / 5"' .b. 7 ? iz A .:f: )IIJ[ 0) ffl 1 0) A T 'Y 7° t;: S \,' t ?" J v - 7° { 1 2 1 2 A 2 , 

1212B2, 1212C2} ©$-/J'G1--:J©?"Jv-7'~~tR~t=tJ:<, 

.§. --:J, 2 A T 'Y 7° ~ / T / ~ 3 / "" - A 7 / 5"' .b. 7 ? iz A .:f: )111[ 0) ffl 1 0) A T 

o/ 7° t;: S \,, t ?" Jv- 7' { 1 2 1 2 A 2, 1 2 1 2 B 2, 1 2 1 2 C 2 } 0) $ 

-/J'G 1 --:J©/;/Jv-7'~~:tR~tt,J:\,'o 

[0155] ~ 1 9 ta:, *~nffi~1mt;: Sit -Q 7 / 5"'.b. 7? iz A.:f:)IIJi©tc&'>© 7 / 5"'.b. 7 

?izA 7° 1J 7/7'Jv©?"Jv-7'©IJLJ©f9Ll~~9~-r:'S-Qo ~ 1 9 t;:S\,'t, 

4 AT 'Y 7°~ /T / ~ 3 /""-A 7 / ~ .b. 7? iz A.:f:)IIJ[t;:~9 -Q Q"Jv-7°© 
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!§¼:;E'.,;t... 2 AT 'Y 7°:::J ::.,,7::.,, ~ 3 ::.,,~-.:z 7 ::.,,,$f'i:,, 7? iz .:Z.:fc)l[ij,;:~9-Q ~­

Jl,,-7°0)!§¼'.;E'.c:~fJ:-Q0 ~ 1 9 ,;:.t3\,'-C ... /;/Jl,,-7° 1 2 1 2 A 2 ';t-1 ::.,,7',y 

?.:Z6iJ'G2 Q(J)7::.,, 1fh.7?iz.:Z7° 1)J7::.,,7''Jt,,~-aJJ. ... /;/Jl,,-7°121 2 

B 2 ,;t-1 ::.,,7 ,y? .:Z 2 1 iJ' G 6 3 (J) 7::.,, -$1'h. 7? iz .:Z 7° 1) 7::.,, 7''Jt,,~-aJJ. ... 

/;I J 1,,- 7° 1 2 1 2 A 2 ' 'j: 1' / T 'Y ? A 6 iJ' G 4 1 0) 7 / -$1' h. 7 ? iz A 7° 1) 

7::.,,7'Jt,,~-aJJ. ... _a-:) ... ?~Jt,,-7°1 21 2B2' ,;t-{::.,,7,;;?.:Z42iJ'G6 

3 (J) 7::.,, -$1'h. 7? iz .:Z 7° 1) 7::.,, :1'Jt,, ~-ati'o ~iffi*~~ 1 ,;t, 4 .:Z T 'Y 7°:::J::.,, 

T / ~ 3 ::.,,~-.:z 7::.,, ,$f'i:,, 7? iz .:Z.:fc)ilJl(J)ffi 1 (J),:Z 7 'Y 7°,;:d"3\,\-C ?~Jl,,-7° 

{ 121 2 A 2' ... 121 2 B 2' } 0)$iJ'G 1 -::)(J)/;/Jt,,-7°~~:lR~t=t 

J: < , .a -::) , 2 .:Z T 'Y 7° :::J ::.,, T ::.,, ~ 3 ::.,, ~ - .:Z 7 ::.,, -$1' h. 7 ? iz .:Z .:fc Jill 0) ffi 1 

(J) .:Z T •y 7° ,;: .t3 \,' t ~-JI,, - 7° { 1 2 1 2 A 2 , 1 2 1 2 B 2 } 0) $ iJ' G 1 -::) 

(J) ?~ Jt,,- 7°~~:J:R ~ t =t J: \, 'o 

[0156] ~iffi*~~ 1 t;t, ~") 1) ::.,,'7~~IJJ:t~?~-t-Jt,, (~jtJH~%, .t3J:tf/a:tc,;t, ~ 

") 1) ::.,, ? $ ~JH~ % ) ~ m \,, tdJlU ;E'., :J. ,y iz -V X 0)-lf -1 :::Z:, ~:tfu~~~ 3 iJ' 

G ~ 1~ ~ td~¥IH;: J: -::> t 1§:. x G n Q 1@ A 1 , .t3 J: tf / a: tc t;t, ~:tfu~~~ 3 

iJ' G ~ 1~ ~ tc 11~¥& ,;: J: -::> t 1§:. x G n Q 1@ A 2 ,;: ~ ·:J \,, t, '7 ::.,, -$1' h. 7 ? iz .:Z 

7° 1) 7::.,, 7''Jt,,(J)fl~(J) ?~ Jt,,- 7° { 1 2 1 2 A 2, 1 2 1 2 B 2} 0) $ iJ' G 1 

-::)(J)/;jJl,,-7°~~tR~-Ctid::\,'o ~iffi*~~ 1 ,;t, ~") 1) ::.,,'7~~IJJ:t~?~-t-Jt,, ( 

~ jtJH~ is', cl? J: tf / a: tc 'j:, ~ ") 1) / Q $ ~.~H~ is') ~ ffl \, \ tdJlU ;E, :J. 'Y iz -

V X 0)-lf -1 :::z::, ~±IB~~~ 3 iJ' G ~ 1~ ~ td~¥& ,;: J: -::> t 1§:. x G ti, ,Q 1@ A 3 , 

.t3 J: tf / a: tc t;t, ~:tfu~~~ 3 iJ' G ~1~ ~ tc 11~¥& ,;: J: -::> t 1§:. x G n Q 1@ A 4 

,;:~·:J\, \ t' 7 / ,y A 7? iz A 7° 1) 7 / 7''Jl,,(J)1j~(J) ?~ JI,,- 7° { 1 2 1 2 A 

2, 121 2 B 2} 0)$iJ'G 1 -::)(J)?~Jt,,-7°~~:J:R~t=td::\,'o Z:Z:t', 1@ 

A 1 , 1@ A 2, 1@ A 3... 1@ A 4 ,;t 1~}.jU t;: !§¼:;E'. ~ ti, t ti J: \, 'o ~:tfu~~~ 3 ';t 

, 1@ A 1 ~ >;k:;E'. 9 Q tc &'> ,;: m \,' G n Q 11~¥&... 1@ A 2 ~ >;k:;E'. 9 Q tc &'> ,;: m \,' G 

n Q 11~¥&, 1@ A 3 ~ >;k:;E'. 9 Q tc &'> ,;: m \,' G n Q 11~¥&... 1@ A 4 ~ >;k:;E'. 9 Q tc &'> 

,;: m \,, G ti,,Q 11~¥& ~z1~ ~ t =t J: \, 'o ~- ?~ Jt,,- 7° ~ >;k:;E'.9 Q tc&'> (J)155iJ;t 

, ~ 1 4 ,;: .t3 \,, t !#. BJ.l ~ tc 15 5:! tJ{ m \,' G n t ti J: \,' o 
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[0157] ~18, t::LJ::tf, ~1 9,:d5\,'-C, -{'../7',y"7:J-.0-/J'G50J7'../-$1'.b.7? 

-tz :7-. 7' 1) 7 '../ 7" J ~ ti, 11= ::J '../ T '../ :/ 3 '../ "" - :7-. 7 '../ -$1' .b. 7 ? -tz :7-.-=f:. Jl[ili': d5 \,' 

t m \,' G n -c 'tJ J: \, 'o 
[ 01 58 J ~ 2 0 ti, * ~ :l.ii1Hti !wH: d5 't 0 ::J '../ T '../ :/ 3 '../ "" - :7-. 7 '../ -$1' .b. 7 ? -tz :7-. -=¥-

Jll~ 0) 7 □ -0)-{9U~~9~""t:'S00 

[0159] AT'Y7'2000,;:.t3\,,t, ~#ii*&•1ti, ~1~::b?'../-9 (PREAMBLE_TRAN 

SMISSION~~C0UNTER) c. ~jJ 7 '../ 7°7 'Y 7°::b? '../-9 ~ 0 ,:-tz ,y I-- 9 00 ~1~ ::b 

? '../-9 (PREAMBLE TRANSMISSION_C0UNTER) ti, 7 '../-$1'.b. 7? -tz :7-. F~~~ ( rand 

om access problem) ~_t{11:~ (RRC) ,:Jffi;;□ 90-/J'c'-3-/J'~¥LJ~90fcd.> 

,: ffi \,' G ti, 0 o ~ jJ 7 '../ 7° 7 'Y 7° ::b ? '../ -9 ti, ( 1 ) 4 :7-. T 'Y 7° ::J '../ T '../ :/ 

3 '../ "" - :7-. 7 '../ -$1' .b. 7 ? -tz :7-.-=¥- )II~ 0) ffi 1 0) :7-. T 'Y 7° ,: d5 , t 0 P R A C H 0) ~ 

p PUSCHO)~~~O)fc.d.>,:ffi\,\ Gti.00 

[ 01 60] :7-. T 'Y 7° 2 0 0 1 ,: d5 \,' t, ~#ii*&. 1 ti, ::J '../ T '../ :/ 3 '../ 7 '../ -$1' .b. 7 ? 

-tz:J-.-=f:-O0).ly,{7'/7*-.b.(2:J-.7-y-:f::J'../7'.,/:,/3'.,/""-:J-.7'../~.b.7 

?iz:J-..:f:-O, 4:J..7-:,;7':::]'.,/7'.,/:,/3'.,/""-:J-.7'../~.b.7?-lz:J-..:f:.O) ~~ 

tR L,, ~tR L, tc. -9 -1 7° / 7 * - .b. ,: ~-:5- \,' t ::J '../ T '../ :/ 3 '../"" - :7-. 7 '../ -$1' .b. 

7 "7 -tz :7-.-=¥-JII~ ~~rr 1.,, -c tJ J: \, ,0 
[ 0161 ] :7-. T 'Y 7° 2 0 0 2 ,: d5 \,' t, ~#ii*&• 1 ti, 7 '../ -$1' .b. 7? -tz :7-. v :7-. ~ '../ :7-. 

~ 1~ a: tc. ti ::J '../ T '../ :/ 3 '../ 1) ')' 1) .:i - :/ 3 '../ ,: fJ¼J:JJ L, tc. -/J' c' -3 -/J' ~ ¥U ~ 9 0 

0~*&•1~, 7'../~.L:..7"7-tz:J-.v:J-.~'../:J-.~~*tc~::J'../7'../:,/3'.,/~ 

')' 1) .:i - :/ 3 '../ ,: fJ¼J:JJ L, tc. :t~'€i-, ::J '../ T '../ :/ 3 '../"" - :7-. 7 '../ -$1' .b. 7 ? -tz :7-.-=¥-

[0162] ~#ii*&• 1 ti, 7 '../-$1'.b. 7? -tz :7-. v :7-.~ '../ :7-. ~1~ * tdi ::J '../7 '../ :/ 3 '../ 1) 

')' 1) .:i - :/ 3 '../ t: ~J& L, tc. :t~'€i- ,: , :7-. T 'Y 7° 2 0 0 3 ,: Ji! it,' o 
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[0163] 7 /~'b.. J7? iz Av A~/ A~1~0J~f&OJ1~Llt:-::, \,'-C~R.BJ!l9 Go Y#ii:5K~i][ 

10)MAC~, 4AT~~~/T/~3/~-A7/~b..J7?izA~■OJffi 

1 0J.AT'Y 7° (6 0 0) t:t.:>\,\-C7/~'b..J7?izA 7° 1) Y/:iJt,,ifz{~ um 
JJ.l z{~ a.: tc ti:j§ijz1~) ~ ntc t~.g- t:, 7 / ~-b.. J7? iz A L,, A~/ A ? 1' / "' 

? t: t.:> \,' t, 7 / ~, b.. J7 ? iz A L,, A ~ / A 0) tc 6b 0) P D C C H ~ -=E = ,$7 L, t 

ti J: \, 'o Y#ii:5K~i][ 1 0) MAC ti, 7 / ~-1:.. J7? iz AL,, A~/ A? 1' / "'? t: 

t.:>\,' t 7 / ~-b.. J7? iz AL,, A~/ Aif~{~ ~ ;h.,~\,,t~.g-, AT ,y 7° 2 0 0 3 

t:3.itfv c' ti J: \,'o Y#ii:5K~i][ 1 0) MAC ti, ~t 0)~1~ ~ ntc '7 / ~-1:.. J7? iz 

AL,, A~/ Aifz1~ L,tc 7 / ~-b.. J7? iz A 7° 1) J7 / :1'Jt,,t:t-.J-Jit9 G 7 / ~'b.. 

J7?izA~jjUr~a'fvc'\,'~\,\J~'i3-, AT'Y 7°2 0 0 3 t:3.itfvc'tid::\,'o 

[ 0164] 7 / ~, b.. J7 ? iz A L,, A~ / A~ 1~ a.: tc ti ~ / T / ~ 3 / 1) 'J' 1) =i. - ~ 3 / 

0) ~~~ OJ1~Ll t:-::, \,' t ~R.BJ!l 9 Go Y#ii:5K~i][ 1 0) M A C ti, 2 AT ,y 7° ~ / T / 

~ 3 / ~ - A 7 / ~-b.. J7 ? iz A~ )Ill 0) ffi 1 0) AT 'Y 7° ( 7 0 0 , 8 0 0 ) t: 

t.:> \,, t '7 / ~- b.. J7? iz A 7° 1) J7 / :1'Jt,, c Y#ii:5K~i][ 1 O)~jjU tfz{~ ~ ntct~ 

'i3-t:, Yiii:5K~i][1O)MACtiffi10),$1--(~- (first mac-ContentinResoluti 

on Ti mer) ~ A ,$7 - 1--- L, t ti J: \, 'o ;:_ ;:_ c', Y#ii:5K~i][ 1 0) M A C ti ffi 1 0) ,$1 1' 

~- (first mac-ContentinResolutionTimer) tf.'7/=/?~l,-C\,'Gif3jt:, 

~/T/~3/~~~=i.-~3/0)fcd.)O)PDCCHt.:>J:V'7/~b..J7?iz 

AL,, A~/ AOJtc&?O) PD CC H ~-=E=,$7 L, t ti J: \,'o Y#ii:5K~i][ 1 O)M AC 

ti, 2 AT~ 7°~ /T/~ 3 /~-A 7 /~'b.. J7?izA~)lllOJffi 3 OJ.AT 'Y 

7° (8 0 4) t:t.:>\,'-CY#ii:5K~i][ 1 O)~jjU-r-tfz{~~ntc~'i3-t:, Y#ii:5K~i][ 1 

0) MAC tiffi 20),$11' ~ - (second mac-Content i nReso lut i onT i mer) ~ A ,$7 

- 1--- l, t ti J: \,\o ;:_ ;:_ c', Yiii:5K~i][ 1 O)M AC tiffi 2 0),$71' ~- (second ma 

c-Content i nReso lut i onT i mer) tf '7 / = / -7' L, t \,\ G jf3j t:, ~ /T / ~ 3 / 

1) 'J' 1) =i. - ~ 3 / 0) tc 61) 0) P D C C H ~ -=E = ,$7 L, t ti J: \, ' 0 Y#ii:5K~i][ 1 0) M 

ACti, ffil 0),$71'~- (first mac-ContentinResolutionTimer) a.:tdiffi 

20),$71'~- (second mac-ContentinResolutionTimer) if)Jlili7 L,tc~'i3-, ~ 

/ T / ~ 3 / 1) 'J' 1) =i. - ~ 3 / ,: ~J& l, tc C r.tt,E l, t t, J: \, '◊ Yiii:5K~i][ 1 0) 
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M A C ,;: J: -:> t :::J './ T './ ~ 3 './ 1) 'J' 1) ..:::z. - ~ 3 './ tl m:r:iJ L, t \,' f.,t \,' c c7j. f.,t ~ 

ti,Q, _§_-:;>, 1'1ll~ (tWI~~) iJ'G~::t.J5'./f::'./·~i-B~f¥it (power ramping 

suspension) O)~~D tJ{~{~ ~ n -C \,, t.,t \, ,t~..g-, ~™*~iii: 1 0) MA C t:I: ;z -=r ,y 

7° 2 0 0 3 ,;:J.ttA, -z::t J: \,\ 0 Z:::.. Z:::.. -Z:, ffi 1 0)-';J-{ ~- (first mac-Content in 

Reso lut i onT i mer) ©:Bt ~ d3 J: lj / * tc ti ffi 2 0)-';J -{ ~ - (second mac-Conte 

ntinResolutionTimer) ©:Bt~ti, ~tfu~~iti:3iJ'G~{~ L,fc_tfl[~ (R RC 

) © 11~¥& ( 1 '\ 7 )( - -':l) t;:~ ·:J\,' t 1§:. x G n -C :t J: \, 'o Z:::.. Z:::.. -Z:, ffi 2 0) -';l -{ 

~- (second mac-ContentinResolutionTimer) ti, ffil 0)/;J-{~- (first 

mac-ContentinResolutionTimer) -r!S-:>-C'td::\,' 0 Z:::..O)t~..g-, _tfl[~ (R R 

C) 0) 1~¥& (1'\7)(--';l) ii, ffi20)/;J-{~- (second mac-ContentinResol 

ut i onT i mer) ©:Bt~ ~~~ ~ < t :t J: \,\o 

[0165] AT'Y 7'2 0 0 3 t;:d3\,'-C, ~ffi*~iti: 1 ©MA Cii, l'fll~ (~I~~) iJ' 

G ~::t.J 5 './ f:::" './ ·~i-B~f; it (power ramping suspension) O)~~D tJ{~{~ ~ n 

t \, \ Q iJ' c' "J iJ'~*U~ 9 Q O 7'f.1[~ (tw:£.1~) iJ' G ~::t.J 7 / f:::" / ·~i-B~f¥it 

(power ramping suspension) O)~~D tJ{~{~ ~ n -C \,, t.,t \, ,t~..g-, ~*~iii: 1 

0) MAC tiz{~ :;b? './ /;l (PREAMBLE_ TRANSMISSION_C0UNTER) ~ 1 -::> 1' './? 1) 

)('./1--L,, AT'Y7°2006i;:J.ttA,-Z:'tJ:\,, (AT'.!17°2004) o l'fll~ 

(tWI~~) iJ'G~::t.J5'./f::'./?"-B~f;it (power ramping suspension) O)~ 

~□ tJ{ ~ {~ ~ ti, t \,' G t~..g-, ~ffi*~iti: 1 0) M A C ti ;z T 'Y 7° 2 0 0 6 i;: 3,ftA, "c' 

:t J: \, 'o Z:::.. Z:::.. -Z:, 5 './ -$f'b. 7? iz ;z.:fcJl[ij©~tR L, tc-':l -1' 7°/ 7 7.1" -b. t;: iJ'iJ' 

t:> G 9'_ ~~O)z{~ :t.J? './ -':l (PREAMBLE_ TRANSMISSION_C0UNTER) tJ{ m \,, G n 

t :t J: \, 'o ~f!ii*~iti: 1 ©~WI~~ ii, MAC iJ' G 5 './ -$'' b. 7? iz ;z 7° 1) 7 './ 7' 

)vO)z{~~m~~ntctJ\ 7'./-$f'b.y/Jiz;z 7° 1) J7'./7'JvO)z{~~ "' □ 'Y 7° 

L,tct~..g-, MACt;:~::t.J5'./f:::"'./Q"-B~f¥it (power ramping suspension) 

O)~~□ ~~ L, t :t J: \, 'o ~f!ii*~iti: 1 ©tWI~~ ti, MAC iJ' G 5 './ -$f'b. 7? iz 

;z 7° 1) 7 './ 7' J v c ~f!ii *~ iii: 1 0) ~J.l LJ r 0) z {~ ~ t§' ~ ~ n tc tJ\ 5 './ -$'' b. 7 ? 

iz ;z -J' 1) 7 './ 7"Jv c ~ffi*~iti: 1 O)~J.lLJr©z{~ ~ "' □ 'Y 7° L, tc~..g-, MAC 

t;:~::t.J-:,'./l:::0 './Q"-B~f;it (power ramping suspension) O)~~D~~L,t:t 
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J: \, 'o ilfffi5K~~ 1 ©to/.JI.l~ tt, 5 './ ~-b. J7? f7. A 7° 1) J7 './ 7";1,, ~"a'iL" P R A 

C H©*1~© ~- □ ,;; 7°,::~·::$'\,\""(, ilfffi5K~~ 1 O)~J.lLJr~"a'iL"P USC HO) 

*1~ ~ ~- □ ';/ 7° L, t =t J: \,\0 

[0166] A :r o/ 7° 2 0 0 6 ,:: d:> \,' t, ilfffi5K~~ 1 0) MAC ta:, *1~ :t.J ':I './-$7 (PREAM 

BLE_ TRANSMISSION_COUNTER) ifpfr)EO){@ A 7! ti:>?:> iJ' c.·? iJ' ~*LJ)E L, t =t J: \,, 

0 ilfffi5K~~ 1 0) MAC ta:, *1~ :t.J ':I'./ -$7 (PREAMBLE_ TRANSMISSION_COUNTER) 

1J'Pfr)E©{@ A c:ta:t~\,,:t:~.g-, A :r ,;; 7° 2 0 1 0 ,::~~ -Z: =t J: \, 'o ilfffi5K~~ 1 

0) MAC ta:, *1~ :t.J ':I './-$7 (PREAMBLE TRANSMISSION_COUNTER) 1J'pfr)EO){@ A 

-Z: ti)?:> ~.g-, _t_ {3L~ ( R R C) i:: 5 './ ,$7' b. J7? f7. A Fi::i~~ ( random access pro 

blem) ~/I'>L,t:t,J:\,, (AT'Y7°2 0 0 8) 0 _t_{l[~ (R RC) ta:, ---Y::{3L~ 

(MAC) 1J' G 5 './ ~-b. J7? f7. A ri=i~~~/I'>~ ntc. L.. c. ,::~-::>'\,' t, ffl*Jj 1) './ 

?~~~ (radio link failure) 1J'*~t:i:.~n?:>c.;JJ.t~L,, RRC CON NE 

CT E D318t:f:.-=¥-Jllj[ (leaving RRC_CONNECTED procedure) a:tcta:R RC::J*? 

':/ 3 './~ME.lL.:¥-)IIW (RRC connection re-establishment procedure) ~~fr L, 

t =t J: \,'o R RC CON N EC T E D 318t:f:..:¥-JIIW<l:> J: tf R RC ::J *? ':/ 3 './ 

~ME.lL .:¥-JIIW i:: <l:> \,' t, R R C ta: M A C i:: M A C 0) 1) f7. o/ 1--- ~ ~ * 9 ?:> o ilfffi5K 

~~1 O)_t_{l[~ (RRC) t;:J:-::,-CMAC0) 1)T!.o/ 1---iJ'~*~;h,f;::t:~.g-, ilfffi 

5K~~ 1 0) M A C ta:, ~*5c L, t \,'?;, 5 './ ~-b. J7? f7. A 7° D ':/ - :J -v ~ A 1--- 'Y 

7°9?;,o L..L..C:, ~)EO)~A~, A**~~Ba:fc.~ft*~fi~Bc!tf.>-::,""( 

=t J: \,\o L.. L.. 7!, pfr)E©{@A ta:, ~±fu~~~31J' '?~1~ L,f;:_t_{l[~ (RR C 

) © 1l'ii~ c1" 5 ;( --$7) ,::~-:J'\,, -c .g.x G n -c =t J: \, \o 

[0167] ilfffi5K~~ 1 0) MAC ta:, A :r o/ 7° 2 0 0 2 t:: <l:> \,, t 5 './ ~-b. J7? f7. A-=F-)IIW 

i:: ~~ L, tc c. *Ll)E L, tc:t:~.g-,;:, ~:t.J 5 './ 7°J7 ,;; 7°:t.J? './-$7 ~ 1 -::> 1' './? 1) ;( 

'./ l---9?:>iJ'c.'7iJ'~*LJ)EL,t'td::\,' (A:r'Y7°2 0 1 0) o rt;j, ilfffi5K~~1 

0) M A C ia:, A :r ,;; 7° 2 0 0 2 i:: <l:> \,' t 5 './ ~-b. J7? f7. A-=F-)IIW ,:: ~~~ L,, _§_ 

-::>, ---Y::{3L~ (to/.1!.l~) 1J'G~:t.J5'./t:0 './?~-B~f~.Lt (power ramping suspens 

ion) O)~~□ 1J'~1~ ~ n t \, \ t~ \, ,:t:~.g-' ~:t.J 5 './ 7°;7 o/ 7°:t.J ':I './-$7 ~ 1 -::> 1' './ 

? 1) ;( './ 1--- 9 ?:> iJ' c.'? 1J'~*LJ)E L, t =t J: \, 'o 9 t~b"t.s, ilfffi5K~~ 1 0) MAC 
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i;t, A T 'Y 7° 2 0 0 2 t: d3 \,' t 5 :'./ ,$1'' b. J7 ? -lz A -¥ )l[iH: ~ ~5( I_,_ _§_ --:> , r:- {.lI 

~ (t~Ill!~) b'-G~1.J5:'./t:°:'./?
0 -B~f¥J.t (power ramping suspension) (J) 

~~DiJ{~{~ ~ n -C \,\ Gj:~~- ~1.J 5 :'./-;/J7 ,;; 7°-JJ? :'./ ,y ~ 1 --:> -1' :'./? 1) ;;i. :'./ 

1-- 9 G iJ' c.' -3 iJ' ~ *Ll ~ L, tct. < -c t, J: \,' o 

[0168] *ffii*~~ 1 (J) MAC t;t, ~1.J 5 :'./ 7°J7 ,y 7°-JJ? :'./ ,y ~ 1 --:> -1' :'./? 1) ;;I. :'./ 1--

9 G c. *Ll~ L, tcJ~~t:, ~1.J 5 :'./ :tr ,y 7°-JJ? :'./ ,y ~ 1 --:>-1' :'./? 1) ;;1. :'./ 1-- L, 

t t, J: \,' (AT 'Y 7° 2 0 1 2 ) o *ffii*~~ 1 (J) M A C t;t, AT ,y 7° 2 0 1 2 

©{f, AT':17°2001 t:~JJ., ~tRL,fc-Y-1'7'/7:;t-b.(J):::J:'./7:'./:,,,3 

:'./ A::- A 5 :'./ lj' b. J7? -lz A .:j:.Jl[ij ~ ~fi L, t t, J: \, 'o *ffii*~~ 1 (J) M A C i;t, 

~1.J5:'./7°J7'Y7°-JJ?:'./'Y~ 1 --:>-1' :'./? 1) ;;I.:'./ 1-- L,~\,'c.*Ll~L,fcj:~~t:, 

AT 'Y 7° 2 0 0 1 t:~JJ., ~tR L, tc-9 -1' 7°/7 ;;t -b.(J) ::::i :'./7 :'./:,,, 3 :'./A::­

A 5 :'./ ,$1'' b. J7 ? -lz A-¥ )l[ij ~ ~ fi L, -C t, J: \,' o 

[0169] AT'Y 7°2 0 1 Ot:d3\,'-C, *ffii*~~ 1 ©MACi;t, ~1~-JJ?:'./'9 (PREAM 

BLE_TRANSMISSION_C0UNTER) t:~·::J\,, t, ~1.J 5 :'./ 7°J7 •;; 7°-JJ? :'./ ,y ~ -1' :'./ 

? ') ;;I. :'./ 1-- 9 G iJ' c' -3 lJ' ~ *Ll ~ L, t t, J: \,' o A T 'Y 7° 2 0 1 0 t: .t3 \,, t, ~ 

1~ -JJ? :'./ ,y (PREAMBLE_TRANSMISSION_C0UNTER) ~tU? tcffi L) iJ{pfr~©{@ B --C:­

S G j:~~ t:, *ffii*~~ 1 ©MAC t;t ~1.J 5 :'./ :tr ':I 7°-JJ? :'./ ,y ~ 1 --:> -1' :'./? 

') ;;i. :'./ 1-- 9 G c. *Ll ~ L, t t, J: \, 'o 2: 2: --C:-, pfr~ ©{@ B t;t, ~:tfu~~~ 3 iJ' G 

~1~ L, tc_t_ {lI~ ( R R C) © 11~¥& (1, 5 ;;I. -,y) t:~·::::f \,' t -s-x G n -Ct, J: 

\, ' 0 pfr~(J){@ B i;t, 1 * fc i;t 1 J: L) :k ~ \, ,m~--r:, S? t tJ J: \, \ 0 *ffii*~~ 1 

(J) MAC t;t, ~1.J 5 :'./ 7°J7 'Y 7'-JJ? :'./ '9 iJ{~{~ -JJ? :'./ '9 (PREAMBLE_TRANSMIS 

SION_C0UNTER) ~~x fct. \, \ J: -3 t:, *ffii*~~ 1 (J) MAC 13 ~iJ{~:t.J 5 :'./ 7°J7 

•;; 7° -JJ ? / ,y (J) 1@ ~ ruaJ m 1__, -c ti J: \,, o 

[0170] t). r:-, 5 :'./ ,$1''.b. J7? -lz A 7° 1) J7 :'./ 7'Jt., ~"a"ti' P R A C H ©~{~ (J) tcd> (J)~ 

1~ ~ 1.J p p R A C H (J) ~~ ~ 15 ):! t: --:> \, \ -c ~~ BJ.l 9 G O p R A C H d:) ~ 1~ (J) tc N) (J) ~ 1~ 

~:t.J P p RA c H t;t~~ c 5 ) ,: J:? -c -s-x G n -c ti J: \, 'o 
[0171] 
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[0172] 

PPRACH = min{, PREAMBLE_RECEIVED _ TARGET _POWER+ } [dBm] 

where 

- is the configured UE transmit power defined in [ 6] for subframe i of serving cell . 

- is the downlink path loss estimate calculated in the UE for serving cell . 

P CMAX, c ( i ) ti, -lf-1::::'Y?~izJ~ c (J)-lj-"'f7 v-b. i ©tc61)(])~::k~1~ 

~:t.J1:SGo P Leta:, -lf-1::Y?~izJ~c t;:::t:HtG~LJ 1) Y?(J)J'\7-07- (pa 

A:t.J~htc~~(J){@:(J)i:j:ltf''?~'J'(J){@:~jIB;-t~~""<:SGo PREAMBLE 

R E C E I V E D T A R G E T P OW E R ti, ~:i:t ( 6 ) t;::: J: ? t .g. 

x. GhGo 

[0173] [~6] 

[0174] 

PREAMBLE_RECEIVED_TARGET_POWER 

= preamblelnitialReceivedTargetPower(m) + DELTA_PREAMBLE(F) 

+ (PREAMBLE_TRANSMISSION_COUNTER-1) * powerRampingStep(m); 

where 

- preamblelnitialReceivedTargetPower(m) is configured by higher layers (RRC) for m=0 
and m=l. For 4 step contention based random access procedure and non-contention 
based random access procedure then m=0, and for 2 step contention based random 
access procedure then m=l. 

- powerRampingStep(m) is configured by higher layers (RRC) for m=O and m=l. 

- DELTA_PREAMBLE(F) is configured by higher layers (RRC). Each 
DELTA _PREAMBLE(F) value corresponds to a PRACH format (F). 

preamblelnit ialReceivedTargetPowe 

r ( m) ti, _t fl[)ii ( R R C) t;::: J: ? t ~§UE'. ~ ti, Go p o w e r R a m p i 

n g S t e p ( m) ti~{~ ~:t.J (]) 5 Y 7°J7 'Y 7°(]) AT 'Y 7°-lf 1' .:::(1: S Go p 

owe r R am p i n g S t e p ( m) ti, _tfl[)ii ( R RC) t;::: J:? t~§¼:~ 
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[0175] 

~h~o 4ATo/~~/T/~3/~-A7/5A7?~AvA~/A~■ 

, .t:> J: tf, 1F ~ / T / ~ 3 / ~ - A 7 /~-A 7? ~ A ~JIIJi t: ~ ~ t, m ti 0 

""t:' S ~ o 2 AT 'Y 7° ~ / T / ~ 3 / ~ - A 7 /~-A 7? ~ A ~)IIJH: ~ ~ t, 

m ti 1 ""t:' S ~ 0 9 t,J:. ;b -ts, p r e a m b I e I n i t i a R e c e i v e 

dTargetPower (O)cpreambleln tialRec 

e i v e d T a r g e t P o w e r ( 1 ) iJ\ _t {.:il~ t: J: -::> t ~§t~ ~ht ti 

J: \., \ 0 9 t,J:. ;b -ts, p o w e r R a m p i n g S t e p ( 0 ) c p o w e r R 

am p i n g S t e p ( 1 ) iJ\ _c{.:il~ t: J:? -C~§t~ ~ h~o ~ifu.m'J~~ 3 

~' preamble I nit ialReceivedTargetPow 

er (0) ~~9 _t_{.:il~ (R RC) OYIW¥~ (1'\7;:l.-,$1) c pre am b I 

e I n i t i a I R e c e i v e d T a r g e t P owe r ( 1 ) ~~9 _t 

{.:il~ (RR C) OYIW¥~ (1'\7 ;I. --$1) ~~{~ ~ t ti J: \.,\o ~ifu.m'I~~ 3 ti, 

p owe r R am p i n g S t e p ( 0) ~~9 _t_{.:il~ (RR C) OYIWl~ ( 

l'\7;:l.-,$1) cpowe rRamp i ngSt ep (1) ~~9_t.{1L~ (R 

RC) OYIWl~ (I\ 7 ;I. -,$1) ~~1~ ~ t t, J: \.,\0 

To/~~/T/~3/~-A7/5A7?~AvA~/A~■, .t:>J:tf, # 

~ /T/~ 3 /~-A7 /~,A ??~A~)l[~t:~ ~t, ~~O) p ream b 

I e I n i t i a I R e C e i V e d T a r g e t P O W e r iJ{ m \., \ G h ""( 

ti J: \., \o 2 AT 'Y 7° ~ / T / ~ 3 / ~ - A 7 /~-A 7? ~ A v A~/ A ~jl!Ji 

, 4ATo/~~/T/~3/~-A7/5A7?~AvA~/A~■, .t:>J: 

tf, 1F ~ / T / ~ 3 / ~ - A 7 /~-A 7? ~ A ~JIIJH: ~ ~ t, ~~ 0) p o w 

e r R a m p i n g S t e p iJ{ m \., \ G ht ti J: \., \ o 

[0176] D E L TA P R EA MB L E ( F) ti_t{.:il~ t: J:-::> t~§t~ ~ht ti J: \.,\ 

o D E L T A P R E A M B L E ( F ) 0) -=th t' h ti P R A C H 7 ;;:t- - ~ o/ 

I-- (F) t:~Jit~-CtiJ:\.,\o PRACH7;;:t--~o/ 1--ti, 7/~'A??~A 

7° 1) 7 / :i'Jl,,O) 7 ;;:t- -~ 'Y I-- ""t:'S-::> t ti J: \.,\ 0 PRACH 7 ;;:t- -~ ,y I-- ti, 

C P~, 7 /5 A ??~A 7° 1) ?/:1'Jv0)*9LJO)~~' 7 /~-A??~A 7° 
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1) Y/7"Jt.,O)*JUO)~L)Jlgl,@]~~a-!vc':tJ:\,\ 0 ~±IBmJ~~3t;t, DEL 

TA P RE AMBLE ( F) ~~9 _tfl[~ (RR C) © 1l'il~ (1'U7 ;,t. -,y 

) ~z1~ 1.,, -c :t c1:: \,\ 

P R E A M B L E T R A N S M I S S I O N C O U N T E R ta:, _t.Jltt 

L, t.::z1~ t.J r-'J / '>' c'S Go 

[ 0177] 9 t~ =b ts, MM*~~ 1 ta:, 5 / '51'' .b. 7? iz 7-. v 7-. ~ / 7-. 0) ~1~ * t.:: t;t :::i / 

T / ':/ 3 / 1) ')' 1) .:i. - ':/ 3 / ©~~~J;:~·:::J\, \ -C, 2 7-. T •:; 7°:::J / T / ':/ 3 / 

~-7..5 /,$J''.b.7?iz.7..-¥)1[~©ffi 1 0)7,.7•:; 7°t;:<t3\,\""(zf~~tLG PR AC 

H ©z1~©t.::d.>©z1~ ~t.J ~ 5 / 7°r •:; 7° 1.,, -c :t c1:: \,\0 9t~=t>ts, ~illi*~~ 

1~, 5/5.b.7?-lz.7..v.7..~/7..©~~*t.::~:::i/T/':/3/~V~.:i.­

':/ 3 /O)~ruu;:~-:::f\,\ -c' 4 AT 'Y 7°:::J /T / ':/ 3 /~-7,. 5 / ,y''.b, 7? iz 

7..-¥)11Ji©ffi 1 0)7,. T •:; 7°t;:<t3\,\""(zf~ ~ tLG PRACH ©z1~©t.::d.>©z1~ 

~ :t.J ~ 5 / 7° J7 'Y 7° l, -C ti J: \, \ o 

c011sJ t...l i::, P u s c H ©z1~ 0) t.::d.>©z1~ ~t.J P pus c H ©!§¼:~15):t: t;:-:) \, \ -c !R.B)j 

[0179] 

9Go 

27..T~~:::J/T/':/3/~-7..5/5.b.7?-lz.7..-¥0©ffil©.7..T~~ 

( 7 0 0, 8 0 0) t;:<t3\,\""(zf~ ~ tLG PUSCH O)zf~*i:§X~jO)~-Ct.f, 

27..T~~:::J/T/':/3/~-7..5/5.b.7?-lz.7..-¥0©ffil©.7..T~~( 

7 0 0, 8 0 0) t;: d"3'\,\ -Cz1~ ~ tLG P RACH O)zf~*i:§X~jt;:a-* tLGt~ 

,g-, 3!~ Pus c H ©z1~©t.::d.>©zf~~:t.J P PUSCHta:, 3~ PR Ac H ©z 

1~ 0) t.::d.>©z1~ ~t.J P p RA c H t;:~-:::J\, \ -c .g.x G n -c :t c1:: \, \0 19Ll x ia:, 3 !~ P u 

s c H ©z1~©t.::d.>©z1~~:t.J P PUSCHia:, 3!~ PR Ac H ©z1~©t.::d.>©z 

[0180] -tt-1::/?"izJI,, c O)-tj--f7 v-.b. ( i ) t;:d"3'itG PUSCH O)zf~©t.::d.> 

©z1~~:t.J P PUSCH C c i) ta:~::a'.; c 1) t;:J: ?-C .g.x Gn -c :t c1:: \,\0 

[0181] [~7] 

[dBm] 
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FIRST NAMED INVENTOR 

Shoichi SUZUKI 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
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ATTY. DOCKET NO. 

70404.4566/sg 
INTERNATIONAL APPLICATION NO. 

PCT /JP2018/005 3 23 
LA FILING DATE PRIORITY DATE 

02/15/2018 02/20/2017 

CONFIRMATION NO. 5250 
371 ACCEPTANCE LETTER 

11111111111111111111111111111111111111111111111 lll~~IJ~~~~ljl~l~~l~~llll~j~ 

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495 

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a 
Designated/ Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for 
national patentability examination in the United States Patent and Trademark Office. 

The United States Application Number assigned to the application is shown above. A Filing Receipt will be 
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE 
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2) 
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of 
the above identified application is the international filing date of the international application (Article 11 (3) and 35 
U.S.C. 363) 

08/08/2019 

DATE OF RECEIPT OF 35 U.S.C. 

371 (c)(1) and (c)(2) REQUIREMENTS 

The following items have been received: 

• Copy of the International Application filed on 08/08/2019 
• Copy of the International Search Report filed on 08/08/2019 
• Information Disclosure Statements filed on 08/08/2019 
• Inventor's Oath or Declaration filed on 08/08/2019 
• Request for Immediate Examination filed on 08/08/2019 
• U.S. Basic National Fees filed on 08/08/2019 
• Assignment filed on 08/08/2019 
• Authorize Access to Search Results filed on 08/08/2019 
• Priority Documents filed on 08/08/2019 
• Power of Attorney filed on 08/08/2019 
• Specification filed on 08/08/2019 
• Claims filed on 08/08/2019 
• Abstracts filed on 08/08/2019 
• Authorization to Permit Access filed on 08/08/2019 
• Application Data Sheet (37 CFR 1. 76) filed on 08/08/2019 
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

LAMONT M HUNIBR 

Telephone: (571) 272-0308 
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APPLICATION 
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FILING or 
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08/08/2019 
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UNIT 

SHARP KABUSHIKI KAISHA 
C/O KEATING & BENNETT, LLP 
1800 Alexander Bell Drive 
SUITE 200 
Reston, VA 20191 

FIL FEE REC'D 
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Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
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ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

70404.4566/sg 2 2 
CONFIRMATION NO. 5250 

FILING RECEIPT 

1111111111111111111111 m~mll!~~ ,~ 11111111111111111111111111111 

Date Mai led: 1 0/29/2019 

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

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

lnventor(s) 

Applicant( s) 

Shoichi SUZUKI, Sakai City, JAPAN; 
Wataru OUCHI, Sakai City, JAPAN; 
Tomoki YOSHIMURA, Sakai City, JAPAN; 
Liqing LIU, Sakai City, JAPAN; 

Sharp Kabushiki Kaisha, Sakai City, Osaka, JAPAN; 
FG Innovation Company Limited, Tuen Mun, New Territories, HONG KONG; 

Power of Attorney: The patent practitioners associated with Customer Number 54072 

Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/JP2018/005323 02/15/2018 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
JAPAN 2017-029042 02/20/2017 

Permission to Access Application via Priority Document Exchange: Yes 

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

If Required, Foreign Filing License Granted: 10/26/2019 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/484,565 

Projected Publication Date: 02/06/2020 

Non-Publication Request: No 

Early Publication Request: No 
Title 

TERMINAL APPARATUS, BASE STATION APPARATUS, COMMUNICATION METHOD, AND 
INTEGRATED CIRCUIT 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 

page 2 of 4 

DAINGEAN 0004013 



countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

Select USA 

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

epreston@kbiplaw.com,JKEATING@KBIPLAW.COM,uspto@kbiplaw.com 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 
Private PAIR Correspondence Notification for Customer Number 54072 

Oct 29, 2019 03:48:01 AM 

Dear PAIR Customer: 

SHARP KABUSHIKI KAISHA 
C/O KEATING & BENNETT, LLP 
1800 Alexander Bell Drive 
SUITE 200 
Reston, VA 20191 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 54072 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
16484565 

Document 
M903 
APP.FILE.REC 

Mailroom Date 
10/29/2019 
10/29/2019 

Attorney Docket No. 
70404.4566/sg 
70404.4566/sg 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

16/484,565 

54072 
SHARP KABUSHIKI KAISHA 
C/O KEATING & BENNETT, LLP 
1800 Alexander Bell Drive 
SUITE 200 
Reston, VA 20191 

08/08/2019 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Shoichi SUZUKI 70404.4566/sg 
CONFIRMATION NO. 5250 

PUBLICATION NOTICE 

1111111111111111111111 ll]~!l]!~l!~IU~ ~!~~ !If !Ill 111111111111111 IIII IIII 

Title:TERMINAL APPARATUS, BASE STATION APPARATUS, COMMUNICATION METHOD, AND 
INTEGRATED CIRCUIT 

Publication No.US-2020-0045650-A 1 
Publication Date:02/06/2020 

NOTICE OF PUBLICATION OF APPLICATION 

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

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

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

In addition, information on the status of the application, including the mailing date of Office actions and 
the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through 
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application 
Information and Retrieval (PAIR) system. The direct link to access this status information is currently 
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only 
be obtained by applicant using the private side of PAIR. 

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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To: 
From: 
Cc: 
Subject: 

epreston@kbiplaw.com,JKEATING@KBIPLAW.COM,uspto@kbiplaw.com 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 
Private PAIR Correspondence Notification for Customer Number 54072 

Feb 07, 2020 03:38:15 AM 

Dear PAIR Customer: 

SHARP KABUSHIKI KAISHA 
C/O KEATING & BENNETT, LLP 
1800 Alexander Bell Drive 
SUITE 200 
Reston, VA 20191 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 54072 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
16484565 

Document 
NTC.PUB 

Mailroom Date 
02/06/2020 

Attorney Docket No. 
70404.4566/sg 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Shoichi SUZUKI et al. 

Application No.: 16/484,565 

Confirmation No.: 5250 

Filing or 371(c) Date: August 8, 2019 

Title: TERMINAL APPARATUS, BASE STATION 
APPARATUS, COMMUNICATION METHOD, AND 
INTEGRATED CIRCUIT 

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

Sir: 

PRELIMINARY AMENDMENT 

Docket Number 
70404.45 66/ sg 

Prior to examination on the merits of the above-identified patent application, Applicant 

respectfully requests entry and consideration of the following Amendment: 

D Amendments to the Specification begin on page of this paper. 

C8J Amendments to the Claims are reflected in the listing of the claims which begins on 
page 2 of this paper. 

D Amendments to the Drawings begin on page of this paper and include an 
attached replacement sheet. An Appendix including the amended drawing figures 
is attached following page of this paper. 

C8J Remarks/Arguments begin on page 6 of this paper. 

Please note, if a box is not checked, then no corresponding amendment is being made. 
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Application No.: 16/484,565 
March 3, 2020 
Preliminary Amendment 
Page 2 of 6 

AMENDMENTS TO THE CLAIMS: 

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

application: 

LISTING OF CLAIMS: 

Claims 1 and 2 (canceled). 

Claim 3 (new): A terminal device comprising: 

control circuitry configured to control a 2-step random-access procedure and a 4-step 

random-access procedure; and 

transmission circuitry configured to transmit a physical random access channel with a 

random access preamble; wherein 

transmission power for the physical random access channel is given at least based on a 

PREAM BLE_RECEIVED _TARGET _POWER; 

for the 4-step contention based random access procedure, the PREAMBLE_RECEIVED_ 

TARGET _POWER is given based at least on a preamblelnitialReceivedTargetPower and a 

powerRampingStep(0); and 

for 2-step contention based random access procedure, the PREAMBLE_RECEIVED_ 

TARGET _POWER is given based at least on the preamblelnitialReceivedTargetPower and a 

powerRampingStep(l). 

Claim 4 (new): The terminal device according to claim 3, wherein 

the preamblelnitialReceivedTargetPower and the powerRampingStep(0) and the 

powerRampingStep(l) are given by radio resource control information. 

Claim 5 (new): The terminal device according to claim 3, wherein 
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Application No.: 16/484,565 

March 3, 2020 

Preliminary Amendment 

Page 3 of 6 

the powerRampingStep(0) is a step size for power ramp up for the 

PREAMBLE_RECEIVED_TARGET _POWER for the 4-step contention based random access 

procedure, and 

the powerRampingStep(l) is a step size for power ramp up for the 

PREAMBLE_RECEIVED_TARGET _POWER for the 2-step contention based random access 

procedure. 

Claim 6 (new): A base station device comprising: 

control circuitry configured to control a 2-step random-access procedure and a 4-step 

random-access procedure; and 

reception circuitry configured to receive a physical random access channel with a 

random access preamble; wherein 

transmission power for the physical random access channel is given based at least on a 

PREAM BLE_RECEIVED _TARGET _POWER; 

for the 4-step contention based random access procedure, the PREAMBLE_RECEIVED_ 

TARGET _POWER is given based at least on a preamblelnitialReceivedTargetPower and a 

powerRampingStep(0); and 

for 2-step contention based random access procedure, the PREAMBLE_RECEIVED_ 

TARGET _POWER is given based at least on the preamblelnitialReceivedTargetPower and a 

powerRampingStep(l). 

Claim 7 (new): The base station device according to claim 6, wherein 

the preamblelnitialReceivedTargetPower and the powerRampingStep(0) and the 

powerRampingStep(l) are given by radio resource control information. 

Claim 8 (new): The base station device according to claim 6, wherein 
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Application No.: 16/484,565 

March 3, 2020 

Preliminary Amendment 

Page 4 of 6 

the powerRampingStep(0) is a step size for power ramp up for the 

PREAMBLE_RECEIVED_TARGET _POWER for the 4-step contention based random access 

procedure; and 

the powerRampingStep(l) is a step size for power ramp up for the 

PREAMBLE_RECEIVED_TARGET _POWER for the 2-step contention based random access 

procedure. 

Claim 9 (new): A communication method used for a terminal device comprising: 

controlling a 2-step random-access procedure and a 4-step random-access procedure; 

and 

transmitting a physical random access channel with a random access preamble; wherein 

transmission power for the physical random access channel is given based at least on a 

PREAM BLE_RECEIVED _TARGET _POWER; 

for the 4-step contention based random access procedure, the PREAMBLE_RECEIVED_ 

TARGET _POWER is given based at least on a preamblelnitialReceivedTargetPower and a 

powerRampingStep(0); and 

for 2-step contention based random access procedure, the PREAMBLE_RECEIVED_ 

TARGET _POWER is given based at least on the preamblelnitialReceivedTargetPower and a 

powerRampingStep(l). 

Claim 10 (new): A communication method used for a base station device comprising: 

controlling a 2-step random-access procedure and a 4-step random-access procedure; 

and 

receiving a physical random access channel with a random access preamble; wherein 

transmission power for the physical random access channel is given based at least on a 

PREAM BLE_RECEIVED _TARGET _POWER; 
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Application No.: 16/484,565 
March 3, 2020 
Preliminary Amendment 
Page 5 of 6 

for the 4-step contention based random access procedure, the PREAMBLE_RECEIVED_ 

TARGET _POWER is given based at least on a preamblelnitialReceivedTargetPower and a 

powerRampingStep(0); and 

for 2-step contention based random access procedure, the PREAMBLE_RECEIVED_ 

TARGET _POWER is given based at least on the preamblelnitialReceivedTargetPower and a 

powerRampingStep(l). 
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Application No.: 16/484,565 
March 3, 2020 
Preliminary Amendment 
Page 6 of 6 

REMARKS 

Claims 3-10 are pending in this application. By this Preliminary Amendment, Applicant 

CANCEL claims 1 and 2 and ADDS claims 3-10. 

Applicant respectfully submits that this application is in condition for allowance. 

Favorable consideration and prompt allowance are respectfully solicited. 

Dated: March 3, 2020 

KEATING & BENNETT, LLP 
1800 Alexander Bell Drive, Suite 200 
Reston, VA 20191 
Telephone: (571) 313-7440 
Facsimile: (571) 313-7421 

Respectfully submitted, 

/Erik Preston #64,733/ 
Attorneys for Applicant 

Joseph R. Keating 
Registration No. 37,368 

Erik Preston 
Registration No. 64,733 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Approved for use through 1/31/2014. 0MB 0651-0032 

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

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
16/484,565 08/08/2019 □To be Mailed 

ENTITY: ~ LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 
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FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE 
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The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. 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 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
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Application/Control Number: 16/484,565 
Art Unit: 2473 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

Priority 

2. Acknowledgment is made of applicant's claim for foreign priority under 35 U.S.C. 

119 (a)-(d). 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor 
regards as the invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 3-10 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 

second paragraph, as being indefinite for failing to particularly point out and distinctly 

claim the subject matter which the inventor or a joint inventor, or for pre-AIA the 

applicant regards as the invention. 

Claim 3 recites that the transmission power of the physical random access 

channel is determined based on a PREAMBLE RECEIVED TARGET POWER. - - -

Then the claim relates the PREAMBLE RECEIVED TARGET POWER with a 4-- -

step contention based random access procedure and a 2-step contention based 

random access procedure. But the claim does not define that the 4-step 

contention based random access procedure and the 2-step contention based 

random access procedure are used to transmit the physical random access 
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channel. Even though, the 4-step contention based random access procedure 

and the 2-step contention based random access procedure are generally used to 

transmit the random access preamble over the physical random access channel, 

claim needs to specifically recite that use of the 4-step contention based random 

access procedure and the 2-step contention based random access procedure. 

Without reciting that specific use of the 4-step contention based random access 

procedure and the 2-step contention based random access procedure to transmit 

the physical random access channel, claim does not establish any relationship 

with the transmission of physical random access channel and the 4-step 

contention based random access procedure and the 2-step contention based 

random access procedure. The PREAMBLE_RECEIVED_ TARGET _POWER is 

used to transmit the physical random access channel, and without any recited 

relationship between the transmission of physical random access channel and 

the 4-step contention based random access procedure/the 2-step contention 

based random access procedure, the 

PREAMBLE_RECEIVED_TARGET_POWER is not clearly related to the 4-step 

contention based random access procedure/the 2-step contention based random 

access procedure. Claim does not recite to perform any transmission using the 4-

step contention based random access procedure/the 2-step contention based 

random access procedure and therefore, claim clearly fails to establish a 

connection between a transmission power of the physical random access 

channel (PREAMBLE_RECEIVED_ TARGET _POWER) and the 4-step 

DAINGEAN 0004036 



Application/Control Number: 16/484,565 
Art Unit: 2473 

Page 4 

contention based random access procedure/the 2-step contention based random 

access procedure. 

Claim 3 recites, "for the 4-step contention based random access 

procedure, the PREAMBLE_RECEIVED_ TARGET_POWER is given based at 

least on a preamblelnitialReceivedTargetPower and a powerRampingStep(0)". 

Prior to this limitation, claim 3 recites "a 4-step random access procedure" 

("control circuitry configured to control a 2-step random-access procedure and a 

4-step random-access procedure") but does not recite a 4-step contention based 

random access procedure. Therefore, there is insufficient antecedent basis for 

the limitation, "the 4-step contention based random access procedure", in the 

claim. Similarly, there is insufficient antecedent basis for the limitation, "for 2-step 

contention based random access procedure", in the claim. 

Claims 4-5 depend upon claim 3 and thereby, are rejected for the reasons 

discussed above with respect to claim 3. 

Claim 6 recites limitations similar to claim 3 above and thereby, is rejected 

for the reasons discussed above with respect to claim 3. 

Claims 7-8 depend upon claim 6 and thereby, are rejected for the reasons 

discussed above with respect to claim 6. 

Claim 9 recites limitations similar to claim 3 above and thereby, is rejected 

for the reasons discussed above with respect to claim 3. 

Claim 10 recites limitations similar to claim 3 above and thereby, is 

rejected for the reasons discussed above with respect to claim 3. 
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Claims 1-10 would be allowable if rewritten or amended to overcome the 

rejection(s) under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 2nd paragraph, 

set forth in this Office action. 

The following is a statement of reasons for the indication of allowable 

subject matter: 

Akkarakaran et al (US 2018011007 4 A 1) discloses to use a four step 

contention based RACH procedure and a two-step contention based RACH 

procedure to transmit random access preamble. A UE selects a two-step RACH 

procedure or a four-step RACH procedure based on the configuration information 

received from a base station. The UE may use the two-step RACH procedure 

when RSRP value is above a threshold and switch to the four-step RACH 

procedure when RSRP value is below a threshold (Fig. 3-5, Par 0060-0066). 

Akkarakaran does not disclose the transmission power 

(PREAMBLE_RECEIVED_ TARGET_POWER) for the a four step contention 

based RACH procedure associated with preamblelnitialReceivedTargetPower 

and a powerRampingStep(0) and the transmission power 

(PREAMBLE_RECEIVED_ TARGET _POWER) for the two-step contention 

based RACH procedure associated with preamblelnitialReceivedTargetPower 

and a powerRampingStep(1 ). 

Jung et al (US 20180205516 A 1) also discloses to select a four step 

contention based RACH procedure when the RSRP is below a threshold and 
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switch to a two step contention based RACH procedure when the RSRP is above 

a threshold (Fig. 6, Par 0046-0047). 

Jung does not disclose the transmission power 

(PREAMBLE_RECEIVED_ TARGET_POWER) for the a four step contention 

based RACH procedure associated with preamblelnitialReceivedTargetPower 

and a powerRampingStep(0) and the transmission power 

(PREAMBLE_RECEIVED_ TARGET _POWER) for the two-step contention 

based RACH procedure associated with preamblelnitialReceivedTargetPower 

and a powerRampingStep(1 ). 

Kim et al (US 20150296525 A 1) discloses to determine the 

PREAMBLE_RECEIVED_ TARGET _POWER (transmission power as disclosed 

in Par 0057) for the four-step contention based RACH procedure (Fig. 4) based 

on the preamblelnitialReceivedTargetPower and a powerRampingStep (Fig. 4, 

Par 0056-0060). Kim further discloses to determine the 

PREAMBLE_RECEIVED_ TARGET _POWER (transmission power as disclosed 

in Par 0057) for a two-step contention free RACH procedure (Fig. 5) based on 

the preamblelnitialReceivedTargetPower and a powerRampingStep (Fig. 5, Par 

0057, Par 0065-0068). The power ramping step for the four-step contention 

based RACH procedure is different than the power ramping step for the two-step 

contention free RACH procedure (Par 0075-0076). 

Kim discloses different power ramping step (powerRampingStep(0) and 

powerRampingStep(1 )) for the four-step contention based RACH procedure and 

the two-step contention free RACH procedure. Kim does not disclose 
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PREAMBLE_RECEIVED_ TARGET_POWER as well as power ramping step 

(powerRampingStep(1 )) for the two-step contention based random access 

procedure. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to HARUN UR R CHOWDHURY whose 

telephone number is (571 )270-3895. The examiner can normally be reached on 

Monday-Friday 9AM-5PM. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule 

an interview, applicant is encouraged to use the USPTO Automated Interview 

Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Kwang B Yao can be reached on 5712723182. The fax 

phone number for the organization where this application or proceeding is 

assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 

the Patent Application Information Retrieval (PAIR) system. Status information 

for published applications may be obtained from either Private PAIR or Public 

PAIR. Status information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, see 

https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access 
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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. 

/HARUN CHOWDHURY/ 
Examiner, Art Unit 2473 
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(2-step two-step ((two "2") adjl step)) with 
(rach (random adj access) (ra adj procedure) 
eprach prach nprach) same (transmi$6 near4 
power) 

(rach (random adj access) (ra adj procedure) 
eprach prach nprach) same 
("powerrampingstep(O)" 
"powerrampingstep(l)") 

(rach (random adj access) (ra adj procedure) 
eprach prach nprach) same 
(powerrampingstep (power adj ramping adj 
step)) same 
(preambleinitialreceivedtargetpower 
(preamble adj2 initial adj3 power)) 
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ramp$3) powerrampingstep) 

(rach (random adj access) (ra adj procedure) 
eprach prach nprach) same (different 
separate vary$3 variable varied varies) near4 
(powerrampingstep (power adj ramping adj 
step)) 

(2-step two-step ((two "2") adjl step)) with 
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varies) near4 (powerrampingstep (power adj 
ramping)) 
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procedure) eprach prach nprach) same 
(high$3 small$3 low$3 larg$3 different 
separate vary$3 variable varied varies) with 
(powerrampingstep (ramp$3 near2 (size 
parameter)) (power adj2 ramping)) 

(rach (random adj access) (ra adj procedure) 
eprach prach nprach) same (high$3 small$3 
low$3 larg$3 different separate vary$3 
variable varied varies) with 
(powerrampingstep (ramp$3 near2 (size 
parameter)) (power adj2 ramping)) 

(rach (random adj access) (ra adj procedure) 
eprach prach nprach) same (high$3 small$3 
low$3 larg$3 different separate vary$3 
variable varied varies) with 
(powerrampingstep (power adj2 ramping)) 

(rach (random adj access) (ra adj procedure) 
eprach prach nprach) same (high$3 small$3 
low$3 larg$3 different separate vary$3 
variable varied varies) nears 
(powerrampingstep (power adj2 ramping)) 

(rach (random adj access) (ra adj procedure) 
eprach prach nprach) same (high$3 small$3 
low$3 larg$3 different separate vary$3 
variable varied varies) nears 
(powerrampingstep (power adj2 ramping)) 
same (rsrp rssi (poor$3 near3 (quality 
strength))) 
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(rach (random adj access) (ra adj procedure) 
eprach prach nprach) same (high$3 small$3 
larg$3 different separate vary$3 variable 
varied varies) nears (powerrampingstep 
(power adj2 ramp$3)) same (rsrp rssi 
((low$3 poor$3) near3 (quality strength 
performa nee))) 

(rach (random adj access) (ra adj procedure) 
eprach prach nprach) same (high$3 small$3 
larg$3 different separate vary$3 variable 
varied varies) nears (powerrampingstep 
(power adj2 ramp$3)) same (rsrp rssi snr 
((low$3 poor$3) nears (quality strength 
performa nee))) 

(2-step two-step simplified ((two "2") adjl 
step)) with (rach (random adj access) (ra adj 
procedure) eprach prach nprach) same 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (preamble adj 
initial adj received adj target adj power)) 

(2-step two-step simplified ((two "2") adjl 
step)) with (rach (random adj access) (ra adj 
procedure) eprach prach nprach) and 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (preamble adj 
initial adj received adj target adj power)) 

(2-step two-step simplified ((two "2") adjl 
step)) with (rach (random adj access) (ra adj 
procedure) eprach prach nprach) same 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (transm$6 near3 
power) (preamble adj initial adj received adj 
target adj power)) 

(2-step two-step simplified ((two "2" 
reduced) adjl step)) with (rach (random adj 
access) (ra adj procedure) eprach prach 
nprach) same 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (transm$6 near3 
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(2-step two-step simplified ((two "2" 
reduced) adjl step)) with (rach (random adj 
access) (ra adj procedure) eprach prach 
nprach) same 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) (preamble 
near2 received near2 power) preamble-initial­
received-target-power (transm$6 near3 
power) (preamble adj initial adj received adj 
target adj power)) 

H04LS/0007.cpc. and (rach (random adj 
access) (ra adj procedure) eprach prach 
nprach) same (high$3 small$3 low$3 larg$3 
different separate vary$3 variable varied 
varies) nears (powerrampingstep (power 
adj2 ramping)) 

H04WS2/36.cpc. and (rach (random adj 
access) (ra adj procedure) eprach prach 
nprach) same (high$3 small$3 low$3 larg$3 
different separate vary$3 variable varied 
varies) nears (powerrampingstep (power 
adj2 ramping)) 

H04W74/0833.cpc. and (2-step two-step 
simplified ((two "2") adjl step)) with (rach 
(random adj access) (ra adj procedure) 
eprach prach nprach) same 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (preamble adj 
initial adj received adj target adj power)) 

H04W74/08.cpc. and (2-step two-step 
simplified ((two "2") adjl step)) with (rach 
(random adj access) (ra adj procedure) 
eprach prach nprach) same 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (power adj2 
ramp$3) (preamble adj initial adj received adj 
target adj power)) 
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eprach prach nprach) same 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (power adj2 
ramp$3) (preamble adj initial adj received adj 
target adj power)) 

H04W74/02.cpc. and (2-step two-step 
simplified ((two "2") adjl step)) with (rach 
(random adj access) (ra adj procedure) 
eprach prach nprach) and 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (power adj2 
ramp$3) (preamble adj initial adj received adj 
target adj power)) 

(2-step two-step simplified ((two "2") adjl 
step)) with (rach (random adj access) (ra adj 
procedure) eprach prach nprach) same 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (power adj2 
ramp$3) (preamble adj initial adj received adj 
target adj power)) 

H04W72/0413.cpc. and (2-step two-step 
simplified ((two "2") adjl step)) with (rach 
(random adj access) (ra adj procedure) 
eprach prach nprach) and 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (power adj2 
ramp$3) (preamble adj initial adj received adj 
target adj power)) 

H04W76/18.cpc. and (2-step two-step 
simplified ((two "2") adjl step)) with (rach 
(random adj access) (ra adj procedure) 
eprach prach nprach) and 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (power adj2 
ramp$3) (preamble adj initial adj received adj 
target adj power)) 
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H04W76/27.cpc. and (2-step two-step 
simplified ((two "2") adjl step)) with (rach 
(random adj access) (ra adj procedure) 
eprach prach nprach) and 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (power adj2 
ramp$3) (preamble adj initial adj received adj 
target adj power)) 

H04W52/325.cpc. and (2-step two-step 
simplified ((two "2") adjl step)) with (rach 
(random adj access) (ra adj procedure) 
eprach prach nprach) and 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (power adj2 
ramp$3) (preamble adj initial adj received adj 
target adj power)) 

(2-step two-step simplified ((two "2") adjl 
step)) with (rach (random adj access) (ra adj 
procedure) eprach prach nprach) and 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (power adj2 
ramp$3) (preamble adj initial adj received adj 
target adj power)) 

370/329.ccls. and (2-step two-step simplified 
((two "2") adjl step)) with (rach (random adj 
access) (ra adj procedure) eprach prach 
nprach) and 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (power adj2 
ramp$3) (preamble adj initial adj received adj 
target adj power)) 

370/252.ccls. and (2-step two-step simplified 
((two "2") adjl step)) with (rach (random adj 
access) (ra adj procedure) eprach prach 
nprach) and 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble-
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370/328.ccls. and (2-step two-step simplified 
((two "2") adjl step)) with (rach (random adj 
access) (ra adj procedure) eprach prach 
nprach) and 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (power adj2 
ramp$3) (preamble adj initial adj received adj 
target adj power)) 

455/450.ccls. and (2-step two-step simplified 
((two "2") adjl step)) with (rach (random adj 
access) (ra adj procedure) eprach prach 
nprach) and 
(preambleinitialreceivedtargetpower 
prea mblereceivedta rgetpower preamble­
received-target-power (preamble adjl 
received adjl target adjl power) preamble­
initial-received-target-power (power adj2 
ramp$3) (preamble adj initial adj received adj 
target adj power)) 

((("SUZUKI") near3 ("Shoichi")) OR 
(("OUCHI") near3 ("Wataru")) OR 
(("YOSHIMURA") near3 ("Tomoki")) OR 
(("LIU") near3 ("Liqing"))).INV. and ("2-step" 
two-step) near3 ((random adj access) rach 
prach nprach) and ("4-step" four-step) near3 
((random adj access) rach prach nprach) 

FG adjl Innovation adj Company and ("2-
step" two-step) near3 ((random adj access) 
rach prach nprach) and ("4-step" four-step) 
near3 ((random adj access) rach prach 
nprach) 

Sharp adjl Kabushiki and ("2-step" two-step) 
near3 ((random adj access) rach prach 
nprach) and ("4-step" four-step) near3 
((random adj access) rach prach nprach) 

7/30/2020 2:20:07 PM 
C:\Users\hchowdh ury\Documents\EAST\ Workspaces\16484565_RACH_Power ramping. wsp 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor: Shoichi Suzuki 

Title: TERMINAL APPARATUS, BASE STATION APPARATUS, 
COMMUNICATION METHOD, AND INTEGRATED CIRCUIT 

Serial No.: 16/484,565 

Examiner: Harun Chowdhury 

Atty. Doc. No.: FGl-008 

Filed: August 8, 2019 

Group Art Unit: 2473 

Confirmation: 5250 

October 15, 2020 
Via EFS 
COMMISSIONER FOR PATENTS 
P.O. Box 1450 
Alexandria, VA 22313-1450 

AMENDMENT 

Dear Sir: 

In response to a non-final office action dated August 4, 2020 ("Office 

Action"), the Applicants respond to the rejections in the Office Action as 

follows and request the Examiner to amend the above-identified application 

as follows. 

There are no amendments to the Specification in this Amendment. 

Amendments to the Claims are reflected in the listing of claims that 

begin on page 2 of this Amendment. 

There are no amendments to the drawings in this Amendment. 

The Remarks begin on page 6 of this Amendment. 
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Inventor: Shoichi Suzuki 
Serial No.: 16/484,565 
Filing Date: Aug. 8, 2019 
Docket No.: FGl-008 

Amendments to the Claims: 

This listing of claims replaces all prior versions and listings of claims in the 

application. 

Listing of Claims 

Claims 1-2 (canceled). 

Claim 3 (currently amended): A terminal device comprising: 

control circuitry configured to control a 2-step contention based 

random-access procedure and a 4-step contention based random-access 

procedure; and 

transmission circuitry configured to transmit a physical random access 

channel with a random access preamble in a first step of the 2-step 

contention based random-access procedure or in a first step of the 4-step 

contention based random-access procedure; wherein 

transmission power for the physical random access channel is given at 

least based on a PREAMBLE_RECEIVED_TARGET_POWER; 

for the 4-step contention based random access procedure, the 

PREAMBLE_RECEIVED_TARGET_POWER is given based at least on a 

preamblelnitialReceivedTargetPower.(Ql and a powerRampingStep(0); and 

for the 2-step contention based random access procedure, the 

PREAMBLE_RECEIVED_TARGET_POWER is given based at least on tl=le _g 

preamblelnitialReceivedTargetPowerill and a powerRampingStep(1 ). 

Claim 4 (currently amended): The terminal device according to claim 3, 

wherein 

2 
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Docket No.: FGl-008 

the preamblelnitialReceivedTarqetPower(0) and the 

preamblelnitialReceivedTargetPowerill and the powerRampingStep(0) and 

the powerRampingStep(1) are given by radio resource control information. 

Claim 5 (previously presented): The terminal device according to claim 3, 

wherein 

the powerRampingStep(0) is a step size for power ramping up for the 

PREAMBLE_RECEIVED_TARGET_POWER for the 4-step contention based 

random access procedure, and 

the powerRampingStep(1) is a step size for power ramping up for the 

PREAMBLE_RECEIVED_TARGET_POWER for the 2-step contention based 

random access procedure. 

Claim 6 (currently amended): A base station device comprising: 

control circuitry configured to control a 2-step contention based 

random-access procedure and a 4-step contention based random-access 

procedure; and 

reception circuitry configured to receive a physical random access 

channel with a random access preamble in a first step of the 2-step 

contention based random-access procedure or in a first step of the 4-step 

contention based random-access procedure; wherein 

transmission power for the physical random access channel is given 

based at least on a PREAMBLE_RECEIVED_TARGET_POWER; 

for the 4-step contention based random access procedure, the 

PREAMBLE_RECEIVED_TARGET_POWER is given based at least on a 

preamblelnitialReceivedTargetPower@ and a powerRampingStep(0); and 

for the 2-step contention based random access procedure, the 

PREAMBLE_RECEIVED_TARGET_POWER is given based at least on tl=le _g 

preamblelnitialReceivedTargetPowerill and a powerRampingStep(1 ). 

3 
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Claim 7 (currently amended): The base station device according to claim 6, 

wherein 

the preamblelnitialReceivedTarqetPower(0) and the 

preamblelnitialReceivedTargetPowerill and the powerRampingStep(0) and 

the powerRampingStep(1) are given by radio resource control information. 

Claim 8 (previously presented): The base station device according to claim 6, 

wherein 

the powerRampingStep(0) is a step size for power ramping up for the 

PREAMBLE_RECEIVED_TARGET_POWER for the 4-step contention based 

random access procedure, and 

the powerRampingStep(1) is a step size for power ramping up for the 

PREAMBLE_RECEIVED_TARGET_POWER for the 2-step contention based 

random access procedure. 

Claim 9 (currently amended): A communication method used for a terminal 

device comprising: 

controlling a 2-step contention based random-access procedure and a 

4-step contention based random-access procedure; and 

transmitting a physical random access channel with a random access 

preamble in a first step of the 2-step contention based random-access 

procedure or in a first step of the 4-step contention based random-access 

procedure; wherein 

transmission power for the physical random access channel is given 

based at least on a PREAMBLE_RECEIVED_TARGET_POWER; 

for the 4-step contention based random access procedure, the 

PREAMBLE_RECEIVED_TARGET_POWER is given based at least on a 

preamblelnitialReceivedTargetPower.(Ql and a powerRampingStep(0); and 

4 
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for the 2-step contention based random access procedure, the 

PREAMBLE_RECEIVED_TARGET_POWER is given based at least on tRe _g 

preamblelnitialReceivedTargetPowerill and a powerRampingStep(1 ). 

Claim 10 (currently amended): A communication method used for a base 

station device comprising: 

controlling a 2-step contention based random-access procedure and a 

4-step contention based random-access procedure; and 

receiving a physical random access channel with a random access 

preamble in a first step of the 2-step contention based random-access 

procedure or in a first step of the 4-step contention based random-access 

procedure; wherein 

transmission power for the physical random access channel is given 

based at least on a PREAMBLE_RECEIVED_TARGET_POWER; 

for the 4-step contention based random access procedure, the 

PREAMBLE_RECEIVED_TARGET_POWER is given based at least on a 

preamblelnitialReceivedTargetPower.(Ql and a powerRampingStep(0); and 

for the 2-step contention based random access procedure, the 

PREAMBLE_RECEIVED_TARGET_POWER is given based at least on tRe _g 

preamblelnitialReceivedTargetPowerill and a powerRampingStep(1 ). 

5 
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Inventor: Shoichi Suzuki 
Serial No.: 16/484,565 
Filing Date: Aug. 8, 2019 
Docket No.: FGl-008 

REMARKS 

Reconsideration and allowance are respectfully requested. 

Claim amendments were made to correct typographical errors or more 

particularly claim the intended subject matter. No new matter is added. 

Claim Rejections - 35 USC §112 

Claims 3-10 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 

(pre-AIA), second paragraph, as being indefinite for failing to particularly point 

out and distinctly claim the subject matter which the inventor or a joint 

inventor, or for pre-AIA the applicant regards as the invention. (Office Action, 

page 2). 

Independent claim 3 is amended to overcome the §.112 rejection. 

First, claim 3 recites that the physical random access channel is 

transmitted "in a first step of the 2-step contention based random-access 

procedure or in a first step of the 4-step contention based random-access 

procedure". As a result, the claim limitation of determining the 

PREAMBLE_RECEIVED_TARGET_POWER, which is used to transmit the 

physical random access channel, is clearly related to the 2-step or the 4-step 

contention based random access procedure. 

Second, claim 3 is amended so that proper antecedent basis for the 

limitation of "the 4-step contention based random access procedure" and "the 

2-step contention based random access procedure" is provided. 

Similarly, other independent claims 6, 9, 10 are amended to overcome 

the 112 rejection. Claims 4-5 depend on claim 3, claims 7-8 depend on claim 

6 and therefore the claim amendments on claims 3 and 6 also overcome the 

§.112 rejection for claims 4-5 and 7-8. 

6 
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Note that the claims are further amended to recite 

preamblelnitialReceivedTargetPower(0) for 4-step random access procedure 

and preamblelnitialReceivedTargetPower(1) for 2-step random access 

procedure. This amendment is intended to more particularly claim the 

intended subject matter. This amendment is supported by the original 

specification in paragraph [0174], no new matter is added: 

[0174] preamblelnitialReceivedTargetPower(m) is configured by 
the higher layer (RRC), powerRampingStep(m) is a step size of 
transmit power ramp up, and powerRampingStep(m) is 
configured by the higher layer (RRC). m is O for the 4 step 
contention based random access response procedure and the 
non-contention based random access procedure. m is 1 for the 2 
step contention based random access procedure. In other words, 
preamble! nitial ReceivedTargetPower(O) and 
preamblelnitialReceivedTargetPower(l) may be configured by the 
higher layer. 

Withdrawn of the §.112 rejection for claims 3-10 is respectfully 

requested. 

Allowable Subject Matter 

Claims 3-10 would be allowable if rewritten or amended to overcome 

the rejections under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 2nd 

paragraph, set forth in this office action. 

Applicants appreciate that claims 3-10 contain allowable subject 

matter. In response, independent claims 3, 6, 9-10 have been amended to 

overcome the §.112 rejection. As a result, the entire application is in condition 

for allowance. 
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Inventor: Shoichi Suzuki 
Serial No.: 16/484,565 
Filing Date: Aug. 8, 2019 
Docket No.: FGl-008 

Conclusion 

If the Examiner would like to discuss any aspect of this application, the 

Examiner is requested to contact the undersigned at (408) 896-6196. 

I hereby certify that this correspondence is 
being submitted electronically via EFS Web to 
the United States Patent and Trademark 
Office on October 15, 2020. /Zheng Jin/ Reg. 
No. 57,611 
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Respectfully submitted, 

/Zheng Jin/ 

Zheng Jin 
Attorney for Applicants 
Reg. No. 57,611 
Customer No. 47,713 

DAINGEAN 0004067 



PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

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

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
16/484,565 08/08/2019 □To be Mailed 

ENTITY: ~ LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 

Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE 
(37 CFR 1.16(a), (bl, or (cl) 

N/A N/A N/A 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (o), or /nii 

TOTAL CLAIMS 
minus 20 = * X $100 = 

(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $460 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

/Column 1\ /Column 2\ /Column 3 

CLAIMS HIGHEST 

10/15/2020 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY z AMENDMENT PAID FOR w 
::iii: Total *8 Minus ** 20 =0 X $ 100 = 0 C 137 CFR 1.16"ill 

z Independent *4 Minus *** 4 =0 X $480 = 0 w (37 CFR 1.16(h)) 
::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

I- AMENDMENT PAID FOR z w Total * Minus ** = X $0 = ::iii: (37 CFR 1.16(i)) 

C Independent * Minus *** X $0 z /37 CFR 1.16/hll = = 
w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( 

lJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(i)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. LIE 

** If the "Hiqhest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /PEARLIE A FENNELL/ 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. 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 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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

DAINGEAN 0004068 



, 

\.. 

Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 03/31/2021. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

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

Application Number 16/484,565 

Filing Date August8,2019 

First Named Inventor Suzuki et al. 

Title Terminal Apparatus, Base Station Apparatus, 
Communication Method, and Integrated Circuit 

Art Unit 2473 

Examiner Name Harun Ur R Chowdhury 

Attorney Docket Number FGl-008 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Darien K. Wallace/ Date (Optional) 10/18/2020 

Name Darien K. Wallace Registration 53,736 Number 

Title (if Applicant is a Patent Practitioner juristic entity) 

Applicant Name (if Applicant is a juristic entity) FG Innovation Company Limited 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

(gJ *Total of forms are submitted. 

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

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Doc Code: PA. 
Document Description: Power of Attorney 

PTO/AlA/828 (0'!-13) 
,4pprol/ed tor lOSe lhmugh 01/31/2016. 0MB 0651--0035 

U.S. Pater,tand Trademark Office,; U.S. DEPARTMENT OF COMMERCE 
Under t>w Paperwork ReduolJon Act oi 1995, no person~ are required to respond to a oollection of information unl,ms i! d,splays a valid 0MB contml number 

c:: 
I hereby revoke a!I previous powers of attorney given in the application identified in ~ the attached transmittal letter or 
the boxes below. 

I ApplicaUon Numbe, I Filing Dam 

J 
(Nole: Tt1e boxes above may be left blank if information is provided on form PTO/AIN82A.) 

[Z] I hereby appoint the Patent Practitioner(s) associated with tl,e following Customer Number as my/our attomey(s) or agent(s), arnj 
to transact all business in the United Slates Patent and Trademark Office connected !herewith for the application referenced in 
the attac!1fJd tmnsmitta! letter (form PTO/AIA182i\) or identified above: I -············ ---·1 
OR 47713 

"" 
I 

□ ! hereby appoint PracUtioner(s) named in the attached list (form PTO/AlA/82C) as my/our attomey(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therev,1th for the patent application referenced in the 
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AlN82C.) 

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

[Zl The addness associated with !he above-mentioned Customer Numb-er 

OR 

□ 
-----~~- ---

.. ..I 
The address associated with Customer Number: I_ 
OR ------- --~-------

□ 
Firm or 
Individual Name 

Address 

City I Slate I I Zip I 
Country 

Telephone I Email ! 
I am the Applicant (if the Applicant is a juristic en!ity, list !he Applicant name in tl1e box): 

lFG Innovation Company 
... 

limited 

□ Inventor or Joint Inventor (mle not required below) 

[J Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

IZJ AssigMe or Person to \J\Jhom the Inventor is Under an Obligation to Assign (provide signer's title it app!ican! is a juristic entity) 

□ Person \-'Vho Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.4G(b){2} was granted in the 
application or is .concurrently beino med with this document) /provide sicmer's title if aon!icant is a juristic entity) 

SIGNATURE of Applicant for Patent 

The undersigned (whose title, i;; supplied below) is ™'lt!,}orized to act on behalf of the applicant (e.g., where u·,e applican! is a juristic entity). 

Signature //~ ,JV{ {I .Ir- /..£01 ~ I Date {Optional) I ww-01--02 

Name CF!lE-M!NcfCHOU- ' 
Title CEO 
NOTE: Signature - This form must be signed by the applicant in accordance with ~~7 CFR 1.33. See 37 CFR 1 .4 for signatlire requirements 
and c,jrtifications. If more than one applicant, use multiple forms. 

0Tota! of 2 forms are submitted. 
- ,- • ~ T "" - •" This collechor, of :nfo;mat;im ,s ,equmad b)' ::i I Cr R 1.131, 1.32, arid 1,3.,. , l1e 111formai1on 1s reqwred to 01:nam or rda:n a b,mefi! by tl,e pub-!1c wh,~h IS lo file ,er.a l:l~• the 

USPTQ.to process) an application. Cor'!fident•al:ty is governed :by 35 U.S.C. 122 and 37 CFR 1~ 11 ano ·t. 14. Thi:$ Ct?He~tlo•:n is e-stlrnated to take 3 minutes to con1p!ete, 
;r,dud1ng gathc-ring, preparing, and st,ibmHting nw compJeted app!k::~Hon form to tf}e USP TO~ Time vvm va1y depending upon the indiv~dua~ (:a.Se. Any comments on the arncur~t 
of time you require tc, comp!me lhis form an;J/o:· ~uggestions ·for reducing I~~$ burcter;, s-hould be sent to the Chief lnfom,atian Office,, \J .S. Patent r:md T ra<Jemark Offic,a, U .S, 
Oepartrr:-ent of Commerce, P .0. Box 1450, A!m,andri~., VA 22313-1450. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Com mi sslon<ir 
for Patl'>n!s, P,O. Box 1450, Alex11ndrla, VA 22313-1450, 

If you oeeo' assistance io co.mple,ting the form, call 1-800--PT0-9199 and select option 2. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: Suzuki et al. 

Assignee: 

Title: 

Sharp Kabushiki Kaisha and FG Innovation Company Limited 

"Terminal Apparatus, Base Station Apparatus, Communication 
Method, and Integrated Circuit" 

Serial No.: 16/484,565 

Examiner: Harun Ur R Chowdhury 

Atty. Doc. No.: FGl-008 (17R01404) 

COMMISSIONER FOR PATENTS 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Filed: August 8, 2019 

Group Art Unit: 2473 

Confirmation No.: 5250 

37 CFR 3.73(c) STATEMENT 

The assignee, FG Innovation Company Limited, a company organized 

under the laws of Hong Kong, states that it is the assignee of 50% of the right, 

title and interest in the patent application identified above by virtue of: 

1. An assignment executed on August 8, 2019, from the inventors 

(Shoichi Suzuki, Wataru Ouchi, Tomoki Yoshimura, and Liqing Liu) to FG 

Innovation Company Limited and Sharp Kabushiki Kaisha assigning 50% of the 

right, title and interest in the patent application to FG Innovation Company 

Limited and assigning the remaining 50% of the right, title and interest in the 

patent application to Sharp Kabushiki Kaisha, which is recorded at reel/frame 

050000/0954. 

The undersigned is authorized to act on behalf of the assignee by virtue of 

the power of attorney attached as Attachment A (2 pages) and signs on behalf of 

the assignee this 18th day of October 2020. 

I hereby certify that this correspondence is being 
submitted electronically via EFS Web to the United 
States Patent and Trademark Office. 

By /Darien K. Wallace/ 
Darien K. Wallace 

Date submitted: October 18, 2020 

Respectfully submitted, 

/Darien K. Wallace/ 

Darien K. Wallace 
Attorney for Assignee 
Reg. No. 53,736 
Customer No. 47,713 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 03/31/2021. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

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

Application Number 16/484,565 

Filing Date August8,2019 

First Named Inventor Suzuki et al. 

Title Terminal Apparatus, Base Station Apparatus, 
Communication Method, and Integrated Circuit 

Art Unit 2473 

Examiner Name Harun Ur R Chowdhury 

Attorney Docket Number FGl-008 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Darien K. Wallace/ Date (Optional) 10/18/2020 

Name Darien K. Wallace Registration 53,736 Number 

Title (if Applicant is a Patent Practitioner juristic entity) 

Applicant Name (if Applicant is a juristic entity) Sharp Kabushiki Kaisha 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

(gJ *Total of forms are submitted. 

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

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Doc. Code: PA.. 
Document Description: Powi.:,r of Attorney PTO/AiJV82B {07--13} 

/~µproved for use HlHJu,gti n 1/3112018, OM a. 085 'f ... oos5 
U,S,. Patant. and Traden1-rJrk Offke; U.S. DEPARTMENT OF C:Ol\'H-.4ERCE 

Undar :he• Papen.i\1ork Reduci!on Act of ·HJS~) no p~rsons ~rt:~ ff2quired 1o rfrsponij to a c9Uechon of lntorn1atic-f't unless ~t disp!ay·s a ... aUd O~B -cootn:-i number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revc1ke all previous powers of attorney given in the application identified in eithe1 the attached transmittal letter or 
the boxes below. 

Application Number FHing Date i 
I 
I ~,---···-----···_,.,··-~~~--- -~- ~-,----,-~-, 

I 
(Note: The boxes above may be left blan!~ if information is provided on form PTO/AiAl82A.) 

[Z] I hereby appoint the Patent Practitioner(s) associated v,'itr, the follov,:ing Customer Number a,:; my/our attomey(s) or agent(s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
the attached transmittal fetter (form PTO/.AIN82A) or identified above: !47·71· OR 47713 l 

□ l hereby appoint Practltioner{s) named in the attached list (form PTO!A.lAl82C) as my/our attomey(s) or agent($), and to transact 
au business in t1-1e United States Patent and Trademark Office connected therewit!1 for the patent application referenced in the 
attached transmittal letter (form PTO/AIAJ8.2A) or identified above. {Note: Complete form PTO/AI.A!B2C.) 

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

[l] The address associated with the above-mentioned Custome( Number 

OR 

□ The address associated with Customer Number: ! i 

! I 
OR 

□ 
Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email ! 
I am tr1e .Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

I sharp Kabushiki Kaisha I 
□ Inventor or .Joint Inventor (tiUe not required below) 

□ Legal Representatiw, of a Deceased m Legally Incapacitated Inventor (title not required below) 

[Z] Assignee or Person to VV'hom the lriventor is Under an Obligation to Assign (provide signer's tlt!e if app!ic.ant is a juristic ent!ty) 

□ P~:rson Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
app!lcation or is concurrentlv being filed with this document) (provide signer's title lf applicant ls a juristic ent1tvi 

SIGNATURE of Applicant for Pa.tent 

The Lmdersigned {whose title is supp!ieg,J:i~J1s-a)ithori,:ed to act Ol:_ bg,iJJ.a!f of the applicant (e.g .. where the applicant is a ;uristic entity) . 

Signature ...-•'j!-}1 "a~❖,r_..::•?~.--····~----·- I Date (Optional) ! 2020-00-15 

Name , -f~iototaka TANEYA ./"<::.-···· 

Title Exec.utive Managing Officer, BU President Corpor,~te Research & Deve!opmeni BU, Sharp Kabushlki Kaisha 

NOTE: Signatllte - This form must be signed by the applicafl! in accordance with 37 CFR 1.33. See 37 CFR i .4 for slgna!ure requirements 
and certifications. lf mere than one applicant, use multiple forms. 

[Zhoial of 2 forms are submitted. ., - ~ .. 
T ms collect,,m of mforrsat,et) ,s reqwrw by 3 / CFR 1.1 ~ 1, 1, 32, ama 1.33, The mf<1rrn,.t1on '" requrr,;ct to obta,n or retam a benefit by tne r,ubhc wn;ch n lo r1l;e; (and by !he 
iJSl"TO lo process) an application. Confidentiality is governed by- 35 U.S.C. 12:.! and 31 CFR 1.11 and 1.14. This collection ls estimsled to :.ake 3 mim;tes ,o complete, 
irK-:l.Lidlng_ ,gaHlering. preparin~L and submitting ihe con1r5leted apfJliC~t!on foim 1o the USPTO. Tlme w1J! vary dfapendtng upon Um individual case .• t...ny cornrnooh; i"Jn the amount 
of lime you require to complete this form end/or sugg2sti,:;ns for reducing this burden. should be sent to the Chief ln!ormaiion Officer, U.S. Patent and Trademark Ornce, \J ,S. 
Department of Commerce. F .0. 80:x 1450, Alex<-1ndria, VA 2:2'.J13·1450, DO NOT SEND FEES OR COMPLETED FORMS TO THlS ADDRESS. SEND TO; Commissioner 
for Plltents, P.O. Sox 145!), Ale)(andria, VA 223.13-1450. 

if you neeciassis/ance in comp!ethg tbe form, call 1-800-PT0--9199 and seiect OfJtion 2. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: Suzuki et al. 

Assignee: 

Title: 

Sharp Kabushiki Kaisha and FG Innovation Company Limited 

"Terminal Apparatus, Base Station Apparatus, Communication 
Method, and Integrated Circuit" 

Serial No.: 16/484,565 

Examiner: Harun Ur R Chowdhury 

Atty. Doc. No.: FGl-008 (17R01404) 

COMMISSIONER FOR PATENTS 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Filed: August 8, 2019 

Group Art Unit: 2473 

Confirmation No.: 5250 

37 CFR 3.73(c) STATEMENT 

The assignee, Sharp Kabushiki Kaisha, a company organized under the 

laws of Japan, states that it is the assignee of 50% of the right, title and interest 

in the patent application identified above by virtue of: 

1. An assignment executed on August 8, 2019, from the inventors 

(Shoichi Suzuki, Wataru Ouchi, Tomoki Yoshimura, and Liqing Liu) to FG 

Innovation Company Limited and Sharp Kabushiki Kaisha assigning 50% of the 

right, title and interest in the patent application to FG Innovation Company 

Limited and assigning the remaining 50% of the right, title and interest in the 

patent application to Sharp Kabushiki Kaisha, which is recorded at reel/frame 

050000/0954. 

The undersigned is authorized to act on behalf of the assignee by virtue of 

the power of attorney attached as Attachment A (2 pages) and signs on behalf of 

the assignee this 18th day of October 2020. 

I hereby certify that this correspondence is being 
submitted electronically via EFS Web to the United 
States Patent and Trademark Office. 

By /Darien K. Wallace/ 
Darien K. Wallace 

Date submitted: October 18, 2020 

Respectfully submitted, 

/Darien K. Wallace/ 

Darien K. Wallace 
Attorney for Assignee 
Reg. No. 53,736 
Customer No. 47,713 
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U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

16/484,565 

54072 
SHARP KABUSHIKI KAISHA 
C/O KEATING & BENNETT, LLP 
1800 Alexander Bell Drive 
SUITE 200 
Reston, VA 20191 

08/08/2019 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Shoichi SUZUKI 70404.4566/sg 
CONFIRMATION NO. 5250 

POWER OF ATTORNEY NOTICE 

11111111111111111 lllll ll]~!l]!~l!~IU!~ill!II!~] 11111111111111111111111 

Date Mailed: 10/20/2020 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 10/18/2020. 

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

/qnguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

16/484,565 

47713 
IMPERIUM PATENT WORKS 
P.O. BOX 607 
Pleasanton, CA 94566 

FILING OR 3 71 (C) DATE 

08/08/2019 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Shoichi SUZUKI FGI-008 
CONFIRMATION NO. 5250 

POA ACCEPTANCE LETTER 

11111111111111111 lllll ll]~!l]!~l!~IU!~ill!ll!ljl] 11111111111111111111111 

Date Mailed: 10/20/2020 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 10/18/2020. 

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

/qnguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

47713 7590 10/27/2020 

IMPERIUM PATENT WORKS 
P.O. BOX 607 
Pleasanton, CA 94566 

APPLICATION NO. FILING DATE 

16/484,565 08/08/2019 

FIRST NAMED INVENTOR 

Shoichi SUZUKI 

EXAMINER 

CHOWDHURY. HARUN UR R 

ART UNIT PAPER NUMBER 

2473 

DATEMAILED: 10/27/2020 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

FGI-008 5250 

TITLE OF INVENTION: TERMINAL APPARATUS, BASE STATION APPARATUS, COMMUNICATION METHOD, AND INTEGRATED CIRCUIT 

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 0l/27 /2021 

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

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

HOW TO REPLY TO THIS NOTICE: 

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

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

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

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

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

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

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

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

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

47713 7590 10/27/2020 

IMPERIUM PATENT WORKS 
P.O. BOX 607 
Pleasanton, CA 94566 

APPLICATION NO. FILING DATE 

16/484,565 08/08/2019 

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

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Shoichi SUZUKI FGI-008 5250 

TITLE OF INVENTION: TERMINAL APPARATUS, BASE STATION APPARATUS, COMMUNICATION METHOD, AND INTEGRATED CIRCUIT 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

CHOWDHURY, HARUN UR R 2473 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

370-329000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1200 0l/27 /2021 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

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

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

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

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

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

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

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

DAINGEAN 0004080 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

16/484,565 08/08/2019 

47713 7590 10/27/2020 

IMPERIUM PATENT WORKS 
P.O. BOX 607 
Pleasanton, CA 94566 

FIRST NAMED INVENTOR 

Shoichi SUZUKI 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

FGI-008 5250 

EXAMINER 

CHOWDHURY. HARUN UR R 

ART UNIT PAPER NUMBER 

2473 

DATEMAILED: 10/27/2020 

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

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

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

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

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

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

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

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

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

Application No. 
16/484,565 
Examiner 
HARLIN U CHOWDHURY 

Applicant(s) 
SUZUKI et al. 

Art Unit I AIA (FITF) Status 
2473 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.~ This communication is responsive to 10/15/2020. 

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.~ The allowed claim(s) is/are 3-7 and 9-10 . 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.~ 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. ~ 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. D Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

2.0 Information Disclosure Statements (PTO/SB/08), 6. ~ Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. __ . 

/HARUN CHOWDHURY/ 
Examiner, Art Unit 2473 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20201024 
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Application/Control Number: 16/484,565 
Art Unit: 2473 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

2. Claims 3-7, 9-10 are allowed. 

REASONS FOR ALLOWANCE 

3. The present invention is directed to the transmission of random access preamble 

in a two-step contention based random access procedure and a four step 

contention based random access procedure. 

Akkarakaran et al (US 2018011007 4 A 1) discloses to use a four step 

contention based RACH procedure and a two-step contention based RACH 

procedure to transmit random access preamble. A UE selects a two-step RACH 

procedure or a four-step RACH procedure based on the configuration information 

received from a base station. The UE may use the two-step RACH procedure 

when RSRP value is above a threshold and switch to the four-step RACH 

procedure when RSRP value is below a threshold (Fig. 3-5, Par 0060-0066). 

Akkarakaran does not disclose the transmission power 

(PREAMBLE_RECEIVED_ TARGET_POWER) for the a four step contention 

based RACH procedure associated with preamblelnitialReceivedTargetPower 

and a powerRampingStep(0) and the transmission power 

(PREAMBLE_RECEIVED_ TARGET _POWER) for the two-step contention 

DAINGEAN 0004084 



Application/Control Number: 16/484,565 
Art Unit: 2473 

Page 3 

based RACH procedure associated with preamblelnitialReceivedTargetPower 

and a powerRampingStep(1 ). 

Jung et al (US 20180205516 A 1) also discloses to select a four step 

contention based RACH procedure when the RSRP is below a threshold and 

switch to a two step contention based RACH procedure when the RSRP is above 

a threshold (Fig. 6, Par 0046-0047). 

Jung does not disclose the transmission power 

(PREAMBLE_RECEIVED_ TARGET_POWER) for the a four step contention 

based RACH procedure associated with preamblelnitialReceivedTargetPower 

and a powerRampingStep(0) and the transmission power 

(PREAMBLE_RECEIVED_ TARGET _POWER) for the two-step contention 

based RACH procedure associated with preamblelnitialReceivedTargetPower 

and a powerRampingStep(1 ). 

Kim et al (US 20150296525 A 1) discloses to determine the 

PREAMBLE_RECEIVED_ TARGET _POWER (transmission power as disclosed 

in Par 0057) for the four-step contention based RACH procedure (Fig. 4) based 

on the preamblelnitialReceivedTargetPower and a powerRampingStep (Fig. 4, 

Par 0056-0060). Kim further discloses to determine the 

PREAMBLE_RECEIVED_ TARGET _POWER (transmission power as disclosed 

in Par 0057) for a two-step contention free RACH procedure (Fig. 5) based on 

the preamblelnitialReceivedTargetPower and a powerRampingStep (Fig. 5, Par 

0057, Par 0065-0068). The power ramping step for the four-step contention 
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based RACH procedure is different than the power ramping step for the two-step 

contention free RACH procedure (Par 0075-0076). 

Kim discloses different power ramping step (powerRampingStep(0) and 

powerRampingStep(1 )) for the four-step contention based RACH procedure and 

the two-step contention free RACH procedure. Kim does not disclose 

PREAMBLE_RECEIVED_ TARGET_POWER as well as power ramping step 

(powerRampingStep(1 )) for the two-step contention based random access 

procedure. 

The references on record disclose individual features that are recited in 

the claimed invention. However, the combined teachings of the prior art 

references do not teach or reasonably suggest the claimed invention as a whole. 

Any comments considered necessary by applicant must be submitted no 

later than the payment of the issue fee and, to avoid processing delays, should 

preferably accompany the issue fee. Such submissions should be clearly labeled 

"Comments on Statement of Reasons for Allowance." 

DAINGEAN 0004086 



Application/Control Number: 16/484,565 
Art Unit: 2473 

Conclusion 

Page 5 

Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to HARUN UR R CHOWDHURY whose 

telephone number is (571 )270-3895. The examiner can normally be reached on 

Monday-Friday 9AM-5PM. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule 

an interview, applicant is encouraged to use the USPTO Automated Interview 

Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Kwang B Yao can be reached on 5712723182. 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 
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DETAILED ACTION 

Notice of Pre-A/A or A/A Status 
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1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

2. Claims 3-10 are allowed. 

REASONS FOR ALLOWANCE 

3. The present invention is directed to the transmission of random access preamble 

in a two-step contention based random access procedure and a four step 

contention based random access procedure. 

Akkarakaran et al (US 2018011007 4 A 1) discloses to use a four step 

contention based RACH procedure and a two-step contention based RACH 

procedure to transmit random access preamble. A UE selects a two-step RACH 

procedure or a four-step RACH procedure based on the configuration information 

received from a base station. The UE may use the two-step RACH procedure 

when RSRP value is above a threshold and switch to the four-step RACH 

procedure when RSRP value is below a threshold (Fig. 3-5, Par 0060-0066). 

Akkarakaran does not disclose the transmission power 

(PREAMBLE_RECEIVED_ TARGET_POWER) for the a four step contention 

based RACH procedure associated with preamblelnitialReceivedTargetPower 

and a powerRampingStep(0) and the transmission power 

(PREAMBLE_RECEIVED_ TARGET _POWER) for the two-step contention 
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based RACH procedure associated with preamblelnitialReceivedTargetPower 

and a powerRampingStep(1 ). 

Jung et al (US 20180205516 A 1) also discloses to select a four step 

contention based RACH procedure when the RSRP is below a threshold and 

switch to a two step contention based RACH procedure when the RSRP is above 

a threshold (Fig. 6, Par 0046-0047). 

Jung does not disclose the transmission power 

(PREAMBLE_RECEIVED_ TARGET_POWER) for the a four step contention 

based RACH procedure associated with preamblelnitialReceivedTargetPower 

and a powerRampingStep(0) and the transmission power 

(PREAMBLE_RECEIVED_ TARGET _POWER) for the two-step contention 

based RACH procedure associated with preamblelnitialReceivedTargetPower 

and a powerRampingStep(1 ). 

Kim et al (US 20150296525 A 1) discloses to determine the 

PREAMBLE_RECEIVED_ TARGET _POWER (transmission power as disclosed 

in Par 0057) for the four-step contention based RACH procedure (Fig. 4) based 

on the preamblelnitialReceivedTargetPower and a powerRampingStep (Fig. 4, 

Par 0056-0060). Kim further discloses to determine the 

PREAMBLE_RECEIVED_ TARGET _POWER (transmission power as disclosed 

in Par 0057) for a two-step contention free RACH procedure (Fig. 5) based on 

the preamblelnitialReceivedTargetPower and a powerRampingStep (Fig. 5, Par 

0057, Par 0065-0068). The power ramping step for the four-step contention 
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based RACH procedure is different than the power ramping step for the two-step 

contention free RACH procedure (Par 0075-0076). 

Kim discloses different power ramping step (powerRampingStep(0) and 

powerRampingStep(1 )) for the four-step contention based RACH procedure and 

the two-step contention free RACH procedure. Kim does not disclose 

PREAMBLE_RECEIVED_ TARGET_POWER as well as power ramping step 

(powerRampingStep(1 )) for the two-step contention based random access 

procedure. 

The references on record disclose individual features that are recited in 

the claimed invention. However, the combined teachings of the prior art 

references do not teach or reasonably suggest the claimed invention as a whole. 

Any comments considered necessary by applicant must be submitted no 

later than the payment of the issue fee and, to avoid processing delays, should 

preferably accompany the issue fee. Such submissions should be clearly labeled 

"Comments on Statement of Reasons for Allowance." 
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Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to HARUN UR R CHOWDHURY whose 

telephone number is (571 )270-3895. The examiner can normally be reached on 

Monday-Friday 9AM-5PM. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule 

an interview, applicant is encouraged to use the USPTO Automated Interview 

Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Kwang B Yao can be reached on 5712723182. The fax 

phone number for the organization where this application or proceeding is 

assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 

the Patent Application Information Retrieval (PAIR) system. Status information 

for published applications may be obtained from either Private PAIR or Public 

PAIR. Status information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, see 

https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access 

to the Private PAIR system, contact the Electronic Business Center (EBC) at 

866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
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Service Representative or access to the automated information system, call 800-

786-9199 (IN USA OR CANADA) or 571-272-1000. 

/HARUN CHOWDHURY/ 
Examiner, Art Unit 2473 
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3GPP TSG-RAN WG1 Meeting #22 
Jeju, Korea, 19 - 23 Nov. 2001 

Agenda Item: Rel-4 CRs 
Source: CATT/CWTS 
Title: Correction of Random Access procedure 
Document for: Decision 

Introduction 
This proposal is the revised version of Rl-01-0998. 

Tdoc R1-01-1260 

The incorrect primitive from MAC has been deleted to keep consistent with that ofFDD and WB TDD as discussed. 

The explanation about the power ramp step for Uplink signature is as following: 

Since the random access procedure for l.28Mcps TDD is a two-step procedure, which is different from that of 
3.84Mcps TDD. 

In l.28Mcps TDD, before sending RACH message, the UE sends Uplink signature first to establish synchronisation. 
Open loop power control is used for UpPCH, the initial signature transmit power is signalled by high layer. When 
sending a signature, if there is no valid answer got in due time, the UE can increase its transmit power of uplink 
signature by an increment. The power increment is signalled by high layers with the parameter power ramp step. By 
setting the value of the parameter, the UE has the possibility to increase its signature transmit power. This is not a new 
issue, the power increment for SYNC-UL sequence has been introduced in TR25.928, [cf.TR25.928 10.1.2]. However 
the name doesn't keep consistent between working groups and during the CR procedure, it is not included. 

In 3.84Mcps TDD, the RACH message is sent directly. The transmit power for PRACH is signalled by high layers 
based on open loop power control [cf. TS25.33 l 8.5.7]. The transmit power according to the following formula for the 
PRACH is calculated continuously while the physical channel is active: 

PrRAcH = LrccrcH + Ims + RACH Constant value, 

As described above, in l.28Mcps TDD, the power ramp step is used for the retransmission of uplink signature, which is 
used to establish uplink synchronisation. And in 3.84Mcps TDD it is not need since there is no such uplink 
synchronisation procedure. 
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5.6 Random Access Procedure 
The physical random access procedure described below is invoked whenever a higher layer requests transmission of a 
message on the RACH. The physical random access procedure is controlled by primitives from RRC and MAC. 

5.6.1 Definitions 

FP ACHi : FP ACH number i 

Li : Length of RACH message associated to FP ACHi in sub-frames 

NRAcHi : The number of PRACHs associated to the ith FP ACH 

nRACHi : The number of a PRACH associated to the ith FP ACH ranging from 0 to NRAcHi-1 

M : Maximum number transmissions in the UpPCH 

WT : Maximum number of sub-frames to wait for the network acknowledgement to a sent signature 

SFN' : The sub-frame number counting the sub-frames. At the beginning of the frame with the system frame 
number SFN=0 the sub-frame number is set to zero. 

5.6.2 Preparation of random access 

When the UE is in Idle mode, it will keep the downlink synchronisation and read the cell broadcast information. From 
the used SYNC-DL code in DwPCH, the UE will get the code set of 8 SYNC-UL codes (signatures) assigned to 
UpPCH for random access. 

The description (codes, spreading factor, midambles, time slots) of the P-RACH, FPACH, and S-CCPCH (carrying the 
F ACH logical channel) channel is broadcast on the BCH. 

Thus, when sending a SYNC-UL sequence, the UE knows which FPACH resources, P-RACH resources and CCPCH 
resources will be used for the access. 

The UE needs to decode the BCH information regarding the random access prior to transmission on the UpPCH. 

The physical random access procedure described in this sub-clause is initiated upon request from the MAC sub-layer 
(see [18] and [19]). 

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information by a 
CPHY-TrCH-Config-REQ from the RRC layer: 

- The association between which signatures and which FP ACHs; which FP ACHs and which PRACHs; which 
PRACHs and which CCPCHs; including the parameter values for each listed physical channel. 

- The length Li of a RACH message associated to FP ACHi can be configured to be either 1 or 2 or 4 sub-frames 
corresponding to a length in time of either 5 ms or 10 ms or 20 ms. 

NOTE 1: NRAcHi PRACHs can be associated with to FP ACHi. The maximum allowed 

- The available UpPCH sub-channels for each Access Service Class (ASC); 

NOTE 2: An UpPCH sub-channel is defined by a (sub-set of) signature(s) and sub-frame numbers. 

- The set of Transport Format parameters for the PRACH message; 

- The "M" maximum number transmissions in the UpPCH; 

- The "WT" maximum number of sub-frames to wait for the network acknowledgement to a sent signature; (1..4) 
the maximum value supported by Layer 1 is 4 sub-frames. 

The initial signature power "Signature_ Initial_ Power"; 
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The power-ramping factor Power Ramp Step [Integer] 

NOTE 2: The above parameters may be updated from higher layers before each physical random access procedure 
is initiated. 

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the 
higher layers (MAC): 

- The Transport Format to be used for the specific PRACH message; 

- The ASC for the specific Random Access procedure with the timing and power level indication; 

- The data to be transmitted (Transport Block Set). 

5.6.3 Random access procedure 

The physical random-access procedure shall be performed as follows: 

UE side: 

1 Set the Signature Re-Transmission Counter to M. 

2 Set the Signature transmission power to Signature_Initial_Power. 

3 Randomly select the UpPCH sub-channel from the available ones for the given ASC. The random function shall 
be such that each of the allowed selections is chosen with equal probability. 

4 Transmit a signature using the selected UpPCH sub-channel at the signature transmission power. In the case that 
the Commanded Signature transmission Power exceeds the maximum allowed value, set the Signature 
transmission Power to the maximum allowed power. 

5 After sending a signature, listen to the relevant FPACH for the next WT sub-frames to get the network 
acknowledgement. The UE will read the FP ACHi associated to the transmitted UpPCH only in the sub-frames 
fulfilling the following relation: 

6 In case no valid answer is detected in the due time: Increase the Signature transmission power by Af> 0 = Power 
Ramp Step [ dB], decrease the Signature Re-transmission counter by one and if it is still greater than 0, then 
repeat from step 3; else report a random access failure to the MAC sub-layer. 

7 In case a valid answer is detected in the due time 

a) set the timing and power level values according to the indication received by the network in the FP ACHi 

b) send at the sub-frame coming 2 sub-frames after the one carrying the signature acknowledgement, the RACH 
message on the relevant PRACH. In case Li is bigger than one and the sub-frame number of the 
acknowledgement is odd the UE will wait one more sub-frame. The relevant PRACH is the nRAcHi th PRACH 
associated to the FP ACHi if the following equation ifs fulfilled: 

(SFN' mod L)=nRAcHi; 

Here SFN' if the sub-frame number of the arrival of the acknowledgement. 

Both on the UpPCH and on the PRACH, the transmit power level shall never exceed the indicated value signalled by 
the network. 

Network side: 

- The node B will transmit the FP ACHi associated the transmitted UpPCH only in the sub-frames fulfilling the 
following relation: 

(SFN' modL)=nRACHi; nRACHi=0, ... , NRAcHi-1, 

- The Node B will not acknowledge UpPCHs transmitted more than WT sub-frames ago 
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At the reception of a valid signature: 

- Measure the timing deviation with respect to the reference time T ref of the received first path in time from the 
UpPCH and acknowledge the detected signature sending the FPACH burst on the relevant FPACH. 

For examples on the random access procedure refer to Annex E. 
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3GPP TSG-RAN WG2 Meeting #96 
Reno, USA, 14 - 18 November 2016 

Agenda item: 

Source: 

Title: 

WID/SID: 

Document for: 

9.2.1.4 

Nokia, Alcatel-Lucent Shanghai Bell 

Considerations on NR RACH procedures 

FS_NR_newRAT- Release 14 

Discussion and Decision 

1 Introduction 

R2-168013 

RANI has discussed the RACH procedure for NR in RANI #86 and RANI #86bis meetings and have agreed the 
following: 

In RAN 1#86, the following was agreed: 

RACH procedure including RACH preamble (lvfsg. l), random access response (lvfsg.2), message 3, and 
message 4 is at least assumed for NRfrom RANI perspective. 

In RANI #86bis meeting, the following was identified: 

RANI is studying and some companies see potential benefits of a simplified RACH procedure consisting of 
two main steps (lvfsg 1 and Msg2) for UEs 

RANI has discussed the following: 

- The use of a UE identity in Msg 1 

- Msg 2: RA response that is addressed to the UE identity in Msg 1 

- FFS on the definition and choice of the UE identity 

- FFS on the applicability scenarios of simplified RACH procedure 

These are generally referred as 4-step and 2-step RACH procedures, respectively. Based on this, RANI approached 
RAN2 with an LS in [l] to take the above into considerations for NR RACH procedure work and requested feedback on 
the applicable scenarios for each approach as well as input for the FFS points. 

In this contribution, possible variants of NR RACH procedures are presented in section 2.1 following with details of the 
2-step RACH approach in section 2.2. 

2 Discussion 

2.1 Possible NR RACH procedures 
As per RANI agreement, similar 4-step RACH procedure as in L TE is to be at least supported by NR as depicted in the 
following Figure 1 [2]. In the step 1. the UE transmits RA preamble in UL; in 2. gNB responds with Random Access 
Response providing UE with Timing Alignment information, initial UL grant, and Temporary C-RNTI; in step 3. UE 
transmits first scheduled UL transmission which may convey different information subject to the scenario that triggered 
the RACH procedure; finally in step 4. the Contention Resolution message is transmitted that identifies the UE ID 
which Msg3 transmission was detected upon which the procedure ends. 
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UE gNB 

CD Random Access Preamble ~ , 

- Random Access Response ® ~ 

® Scheduled Transmission ~ 

, 

1 ... _ontention Resolution 0 ~ 

Figure 1: 4-step RACH procedure 

It should be noticed the above called 2-step approach is not referring to the non-contention based RACH procedure in 
L TE. Indeed the non-contention based RACH procedure is also "2-step" approach where NW can identify the UE by 
the transmitted preamble (step 1) and address the UE directly with a UE specific response (step 2) in DL. This approach 
utilizes the same PRACH as the 4-step approach above. Generally, it is considered the non-contention based RACH 
procedure is also needed to be supported in NR for specific scenarios, like handover, DL data arrival etc.; this is 
depicted in the following Figure 2 [2]. 

UE gNB 

---RA Preamble assignment------1 

+----Random Access Preamble______. CD 

Random Access Response----1 

Figure 2: Non-contention based RACH procedure 

Proposal #1: Non-contention based RACH procedure as depicted in Figure 2 is supported in NR 

The new 2-step approach under study in RANI can be depicted as in the following Figure 3. 

UE 

Random Access Preamble & 
UE ID & Data Transmission 

gNB 

-----Contention Resolution-----1 

Figure 3: 2-step RACH procedure 
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In the 2-step approach, the NW can configure (e.g., via system information signalling) PRACH preamble resources and 
contention based data resources that may be associated with one or multiple PRACH preambles. In step 1. the UE 
should transmit the PRACH preamble and a data transmission in the associated data resources that should at least 
identify the UE by means of a UE ID (as Msg3 in 4-step approach). In step 2. the Contention Resolution message is 
transmitted by the gNB similarly to Msg4 in 4-step approach identifying a specific UE if the data part ofMsgl that 
contains UE ID is correctly decoded by the gNB. Hence, in principle the 2-step approach can pare down the round trip 
required for the gNB to transmit RAR in response to a detected PRACH preamble and UE to transmit the Msg3 in the 
RAR scheduled UL grant and consequently reduce the latency of the procedure. However, the drawback of such scheme 
is that the associated data resources may not be used by any UE when no UE is performing RACH using these 
resources. 

Obsencation #1: 2-step RACH procedure can reduce the RACH procedure latency compared to 4-step approach 
with a side effect the associated data resources may not be used by any UE. 

It should be noted the 2-step and 4-step approaches could be supported in parallel in the NW utilizing also the same 
preamble resources. As discussed above, the UL data resource in the 2-step approach could be associated with one or 
multiple PRACH preambles - for instance, the NW may not be able to reserve as many dedicated UL data resources as 
there is PRACH preambles available. In fact, with the latter approach the 2-step procedure can be backed up with the 4-
step procedure if gNB can determine multiple separate preamble transmissions that mapped to the same data resource 
and consequently the data could not be decoded. In principle, this can be applied also in case a single preamble maps to 
a certain UL data resource (if the data decoding failed at the gNB), however, if multiple UEs picked the same 
preamble/data resource, the Msg3 would also collide. 

With this case, in addition to the Contention Resolution message, the UE could listen to a possible RAR for the 
transmitted PRACH preamble index. Alternatively, the UE always listens to RAR message (with both 2- and 4-step 
approaches) which in case of 2-step approach could comprise of either Contention Resolution message or Msg3 UL 
grant allocation. 

Obsencation #2: 2-step RACH procedure can fall back to 4-step procedure if gNB can determine multiple UEs 
transmitted within the same UL data resource or the data transmission decoding failed. 

2.2 

2.2.1 

Details of the 2-step RACH procedure 

Use cases and scenarios 

RANI requested RAN2 input on the use cases and scenarios applicable for the 2-step RACH procedure. Generally, the 
2-step approach could be used in all scenarios applicable for the 4-step RACH procedure, as in principle the approach is 
a pure latency reduction technique. However, as there may not be always possibility (e.g., due to load conditions in the 
cell) for the NW to allocate opportunistic data resources corresponding to all the PRACH preamble resources, it makes 
sense to consider specific use cases which could benefit the most from the 2-step approach. Thus, the NW should have 
means to restrict the attempts made with the 2-step RACH approach. 

Some specific use cases and scenarios that can specifically benefit from the lower latency in the RACH procedure are 
considered hereinafter: 

- UE in the RRC CONNECTED state: 

- Scheduling Request via RACH procedure when TAT has expired or dedicated SR resources are not configured 
for the UE - Msgl would include at least the UE's C-RNTI and potentially BSR. 

- Opportunistic small data transfer - basically equals to the previous one but requires sufficiently larger UL data 
resource to transmit also the higher layer data, in the extend of tens to hundreds of bytes. 

- UE in the new RRC INACTIVE state: 

- State transition from RRC INACTIVE to RRC CONNECTED state to achieve the minimum state transition - -
latency. 

- Small data transmission in the RRC INACTIVE state. 

- UE in the RRC IDLE state: 

- Connectionless data transmission use cases. 
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It is acknowledged also the initial RRC connection establishment, re-establishment, resume, or any other procedures 
requiring RACH can basically benefit from lower latency in the RACH procedure. Hence, it could be made up to NW 
decision to configure procedures/services/UE types, etc. that can at any given time use the 2-step approach and restrict 
the others access via the 4-step approach. It should also be NW decision whether to configure the 2-step resources at all 
in a cell. 

Obsencation #3: Generally, all the use cases/scenarios requiring RACH access can benefit of the lower latency 
the 2-step RACH approach provides, however, specific use cases can be considered that may specifically benefit 
of it. 

Obsencation #4: Depending on the use case, the requirement for the UL data resource size varies from tens of 
bits to hundreds of bytes. 

Proposal #2: It is up to NW decision to configure/restrict the usage of the 2-step RACH approach for certain 
procedures/sencices/UE types/etc. 

Proposal #3: The 2-step RACH resources are optionally configurable by the NW. 

2.2.2 U E identities 

As discussed above, principally the 2-step RACH procedure can be applied in any use case/scenario requiring RACH 
access. Thereby, the possibility to indicate different sized UE IDs should generally be supported which separation can 
be achieved, e.g., by means of MAC signalling as in the current LTE RACH procedure (the CCCH message and C­
RNTI are indicated by separate LCID values). The different IDs are specifically needed to address the UEs in different 
states - like C-RNTI in RRC CONNECTED or S-TMSI in RRC IDLE etc. - -

A good starting point for the minimum allocation of the Msgl UL data resource is the LTE's Msg3 minimum allocation 
size of 56 bytes (to be able to convey at least the UE ID) which should then be extensible up to support transmission of 
full IP packets (-hundreds to a few thousand bytes). 

Obsencation #5: Given the several use cases/scenarios, different sized UE IDs should generally be supported by 
the 2-step RACH procedure. 

Proposal #4: 2-step RACH procedure is not restricted to be used with certain UE ID size. 

3 Conclusions 
In this contribution, possible NR RACH procedures are discussed and details of the new 2-step RACH procedure are 
discussed in response to RANI LS. Based on this, the following observations and proposals are made. 

Obsencation #1: 2-step RACH procedure can reduce the RACH procedure latency compared to 4-step approach 
with a side effect the associated data resources may not be used by any UE. 

Obsencation #2: 2-step RACH procedure can fall back to 4-step procedure if gNB can determine multiple UEs 
transmitted within the same UL data resource or the data transmission decoding failed. 

Obsencation #3: Generally, all the use cases/scenarios requiring RACH access can benefit of the lower latency 
the 2-step RACH approach provides, however, specific use cases can be considered that may specifically benefit 
of it. 

Obsencation #4: Depending on the use case, the requirement for the UL data resource size varies from tens of 
bits to hundreds of bytes. 

Obsencation #5: Given the several use cases/scenarios, different sized UE IDs should generally be supported by 
the 2-step RACH procedure. 

Proposal #1: Non-contention based RACH procedure as depicted in Figure 2 is supported in NR 

Proposal #2: It is up to NW decision to configure/restrict the usage of the 2-step RACH approach for certain 
procedures/sencices/UE types/etc. 

Proposal #3: The 2-step RACH resources are optionally configurable by the NW. 

Proposal #4: 2-step RACH procedure is not restricted to be used with certain UE ID size. 
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3GPP TSG-RAN WG1#88 R1-1702286 
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Source: 
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1. Introduction 

8.1.1.4.2 

Nokia, Alcatel-Lucent Shanghai Bell 

NR Random Access Procedure 

Discussion and Decision 

An objective of the 5G study item [l] is to identify and develop technology components needed for new radio 
(NR) systems being able to use any spectrum band ranging at least up to 100 GHz. The goal is to achieve a 
single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in 
TR38.913[2]. 

This contribution discusses the random-access procedure, specifically the following issues are addressed: 

Power ramping options for RACH preamble retransmissions in 4-step RACH procedure. 

Random access procedure with multiple TRPs. 

Scheduling of the RAR message. 

RACH procedure in connected state. 

In RANl#AHl_NR, the following agreements were made[3]: 

A.gf¢~ffi:¢1J1:: For NR RACH Msg. 1 retransmission at least for multi-beam operation: 
• NR supports power ramping. 

o If the UE conducts beam switching, working assumption that one of the alternatives below will be 
selected (configurability between multiple alternatives may be considered if clear benefit is 
shown): 

■ Alt 1: the counter of power ramping is re-set. 

■ Alt 2: the counter of power ramping remains unchanged. 

■ Alt 3: the counter of power ramping keeps increasing. 

■ Other alternatives or combinations of the above are not precluded. 

o If UE doesn't change beam, the counter of power ramping keeps increasing. 

o Note: UE may derive the uplink transmit power using the most recent estimate of path loss. 

o The detail of power ramping step size is FFS. 

• Whether UE performs UL Beam switching during retransmissions is up to UE implementation 

o Note: which beam UE switches to is up to UE implementation 

- 1/4 -
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2. Discussion 

2.1. On Power Ramping Options 

Per RANI NR AH agreements, for a RACH preamble retransmission, the UE supports power ramping. The 
preamble transmission power is the sum of a reference preamble transmit power Pa, which is a function of the 

most recent path loss (PL), and a power offset determined by the preamble transmission counter 

PreambleTransmitPower = Pa (PL)+ (PowerRampingCounter - l)*powerRampingStep 

The preamble transmit power can't exceed the maximum UE transmit power level. In a single beam system, the 
power ramping counter keeps incrementing with each retransmission. This is similar to the L TE power ramping 
procedure for RACH preamble retransmissions. 

In a multi-beam system, if the UE doesn't get the RAR corresponding to the RACH preamble transmission, 
different UE behaviors are possible as follows: 

1) UE performs power ramping (i.e. increments the power ramping counter) and uses the same beam for 
the new preamble transmission. 

a. This applies in case the UE has Tx/Rx beam correspondence 
b. This can also apply in case the UE doesn't have Tx/Rx beam correspondence, but selects a 

beam and performs power ramping on that beam's retransmissions. If the maximum RACH 
preamble transmission power is reached, the UE selects a new beam and resets the power 
ramping counter to 1. 

Proposal #1: I/the UE increments the power ramping counter until the preamble reaches maximum UE 
transmit power. The UE resets the power ramping counter when selecting a new beam. 

2) UE changes the UL TX beam for each preamble transmission. In this case, there are three alternatives 
for controlling the power ramping counter: 

a. Power ramping counter is reset to 1 
b. Power ramping counter is unchanged from the previous transmission. 
c. Power ramping counter continues to increment from the previous transmission. 

The UE beam selection is determined by the UE implementation. However, the power ramping procedure has an 
impact on the interference level caused by RACH. Accordingly, the UE should follow pre-define power 
ramping rules to minimize interference. 

In the case of a preamble retransmission on a new beam, this is an indication that the previous preamble has not 
been received, and no RAR was sent to the UE. Beam switching may potentially increase (or decrease) link 
quality much more than power ramping up when beam switching results alignment with RX beam at gNB. That 
also holds for interference seen at neighboring (not target) gNBs' receiver, i.e. UE's beam switching may cause 
strong interference at neighboring gNB's receiver. If the beam switching is coupled with power ramp up the 
potential interference impact is amplified. Thus, it's seen more feasible that when UE changes its TX beam the 
counter of power ramping would remain unchanged. 

Observation#]: Continuing to increase the power ramping counter while changing the UE's UL Transmit 
beam, can significantly increase the PRACH interference. 

Proposal#2: If the UE conducts beam switching the power ramping counter remains unchanged. 

- 2/4 -
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2.2. Random Access Procedure with multiple TRPs 

In NR, the coverage area of a single cell can be supported by multiple TRPs. When the UE 
transmits its preamble, this can be received by multiple TPRs belonging to the same cell. 

In case the TRPs have ideal backhaul (BH), and there is sufficient time to coordinate the RAR 
response, a single RAR is sent to the UE. 
In the case of non-ideal BH between the TRPs, there is no time to co-ordinate the RAR 
transmissions. Hence, each TRP sends an independent RAR message to the UE, within the RAR 
window. This is shown in Figure 1. The UE should continue to listen to all RAR messages sent 
within the RAR window. 

TRP1 

~-ef 

~------"s.l'tl0n ideal BH//// ► 
~ >,// 

Fl 
TRP2 

~~E1f1'lt~ prE:!E1f1'lb!t~ rt~c:;__:;i\lt~d 
t)\/ rr1u!t!p!e -~r F~F)s 

RAR from TRP2 

Figure 1: RACH Procedure in case of multiple TRPs with non-ideal backhaul (BH). 

Observation #2: In case of non-ideal back haul between the TRPs, multiple RAR messages are sent to the UE 
for the same preamble within the RAR window. 
Proposal #3: The UE should continue to listen to all RAR messages sent within the RAR window for the 
same preamble. 

To assist the UE in determining which TRP to respond to with RACH message 3, in case it receives more than 
one RAR, each TRP measures the quality of the RACH preamble signal and feeds back this information to the 
UE in the RAR message. The UE uses the RAR that has the best RACH preamble signal quality metric for 
subsequent RACH message 3 transmissions. The signal quality metric could be the RACH preamble signal 
power, the RACH preamble signal-no-noise ratio or some other metric. 

Proposal #4: gNBITRP provides a signal quality metric in the Random Access Response, to allow the UE to 
select the RAR associated with the TRP that has the best RACH preamble signal quality metric. 

2.3. Scheduling of the RAR message 

In L TE, the RAR message is transmitted on PD SCH and its scheduling is indicated to the UE using a DCI on 
PDCCH. We propose that for NR, we have a similar scheme. 

Proposal #5: In NR, the Random Access Response (RAR) message is transmitted on the NR PDSCH channel. 
The scheduling oftheRAR is indicated to the UE using a DCI on NRPDCCH. 

- 3/4 -
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2.4. On PRACH procedure in connected state 

Contention-based PRACH in connected state is considered to follow the same procedure and functionality as in 
initial access, i.e. there would be one-to-one mapping between RACH occasion and RAR. However, in 
contention-free PRACH a certain UE is configured with PRACH resources which may enable the UE to 
transmit multiple/repeated preambles e.g. for enabling RX sweeping at the gNB to determine suitable UL RX 
beam for the UE. Then without any ambiguity the gNB could send only one RAR corresponding to the 
multiple/repeated preambles during which gNB tries different RX beams. The UE may be configured with 
PRACH preamble resources that are not consecutive in time domain, in this case also, there could be only one 
RAR for the multiple transmitted preambles. 

Proposal#6: For contention-free PRACH in connected state support associating multiple PRACH occasions 
from one UE and RAR. 

3. Conclusions 

This is a summary of the observations and proposals made in this paper. 

Proposal #1: I/the UE increments the power ramping counter until the preamble reaches maximum UE 
transmit power. The UE resets the power ramping counter when selecting a new beam. 

Observation#]: Continuing to increase the power ramping counter while changing the UE's UL Transmit 
beam, can significantly increase the PRACH interference. 

Proposal#2: If the UE conducts beam switching the power ramping counter remains unchanged. 

Observation #2: In case of non-ideal back haul between the TRPs, multiple RAR messages are sent to the UE 
for the same preamble within the RAR window. 

Proposal #3: The UE should continue to listen to all RAR messages sent within the RAR window for the 
same preamble. 

Proposal #4: gNBITRP provides a signal quality metric in the Random Access Response, to allow the UE to 
select the RAR associated with the TRP that has the best RACH preamble signal quality metric. 

Proposal #5: In NR, the Random Access Response (RAR) message is transmitted on the NR PDSCH channel. 
The scheduling oftheRAR is indicated to the UE using a DCI on NRPDCCH. 

Proposal#6: For contention-free PRACH in connected state support associating multiple PRACH occasions 
from one UE and RAR. 

References 
[l] RP-160671, "Study on New Radio Access Technology", NTT DoCoMo 

[2] TR 38.913, "Study on Scenarios and Requirements for Next Generation Access Technologies", 3GPP 

[3] RANl#AHl NR Chairman Notes 

- 4/4 -

DAINGEAN 0004131 



Europiiisches 
Patentamt 

European 
Patent Office 

Office europ1fon 
des brevets 

European Patent Office 
80298 MUNICH 
GERMANY 

Questions about this communication ? 
Contact Customer Services at www.epo.org/contact 

111111111111 1111111111 111111111111111 IIIII 1111111111111 
Muller Hoffmann & Partner 
Patentanwalte mbB 
St.-Martin-Strasse 58 
81541 Mi.lnchen 
ALLEMAGNE 

Heterence 

I Date 
02.12.20 

69102 !
Application NoJPatent No. 

18754930.8 - 1205 / 3585112 PCT/JP201800532 3 

Appllcanu r-ropnetor 

Sharp Kabushiki Kaisha, et al 

Communication 

The extended European search report is enclosed. 

The extended European search report includes, pursuant to Rule 62 EPC, the supplementary European 
search report (Art. 153(7) EPC) and the European search opinion. 

Copies of documents cited in the European search report are attached. 

!iii' 0 additional set(s) of copies of such documents is (are) enclosed as well. 

Refund of the search fee 
If applicable under Article 9 Rules relating to fees, a separate communication from the Receiving Section 
on the refund of the search fee will be sent later. 

Should you wish to further prosecute this application in the examination phase, your attention is drawn to 
the provisions of Rule 70a EPC. An invitation to respond to the extended European search report will be 
issued shortly (R. 70(2) EPC). 

EPO Form 1507S 06.12 page 1 of 1 

DAINGEAN 0004132 



Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

SUPPLEMENTARY 
EUROPEAN SEARCH REPORT 

DOCUMENTS CONSIDERED TO BE RELEVANT 
Category Citation of document with indication, where appropriate, 

of relevant passages 
Relevant 
to claim 

X 

A 

"Correction of Random Access procedure", 
3GPP DRAFT; Rl-01-1260, 3RD GENERATION 
PARTNERSHIP PROJECT (3GPP), MOBILE 
COMPETENCE CENTRE ; 650, ROUTE DES 
LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX 
; FRANCE, 
vol. RAN WGl, no. Korea; 20011125, 
25 November 2001 (2001-11-25), 
XP050095482, 
[retrieved on 2001-11-25] 
* the whole document* 

1-8 

NOKIA ALCATEL-LUCENT SHANGHAI BELL: 1-8 
"Considerations on NR RACH procedures", 
3GPP DRAFT; R2-168013 CONSIDERATIONS ON NR 
RACH PROCEDURES, 3RD GENERATION 
PARTNERSHIP PROJECT (3GPP), MOBILE 
COMPETENCE CENTRE; 650, ROUTE DES 
LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX 
; FRANCE 
• vol. RAN WG2, no. Reno, USA; 20161114 -
20161118 
13 November 2016 (2016-11-13), 
XP051177720, 
Retrieved from the Internet: 
URL:http://www.3gpp.org/ftp/Meetings_3GPP_ 
SYNC/RAN2/Docs/ 
[retrieved on 2016-11-13] 
* the whole document* 

-/--

Application Number 

EP 18 75 4930 

CLASSIFICATION OF THE 
APPLICATION (IPC) 

INV. 
H04W52/22 
H04W74/08 
H04W52/36 
H04W52/50 

ADD. 
H04W52/10 
H04W52/14 

TECHNICAL FIELDS 
SEARCHED (IPC) 

H04W 

The supplementary search report has been based on the last 
set of claims valid and available at the start of the search. 

1 t----........,,-,----,--,---------,,--------,,,--,--,------,--,,-.....,..,.,-----,-~---r---~----:=---,----------1 
Place of search I Date of completion of the search I Examiner 

[ The Hague 24 November 2020 Boetzel, Ulrich 
ec_l----------------',__ ____________ ......._ ____________ --1 

ii! CATEGORY OF CITED DOCUMENTS T: theory or principle underlying the invention 

8 E : earlier patent document, but published on, or 
co X: particularly relevant if taken alone after the filing date 
s;; Y: particularly relevant if combined with another D: document cited in the application 

:a 
~ 
LL 

0 
Q_ 

document of the same category L : document cited for other reasons 
A: technological background 
0 : non-written disclosure 
P : intermediate document 

& : member of the same patent family, corresponding 
document 

w~--------------------------------------~ 

page 1 of 2 

DAINGEAN 0004133 



Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

SUPPLEMENTARY 
EUROPEAN SEARCH REPORT 

DOCUMENTS CONSIDERED TO BE RELEVANT 
Category Citation of document with indication, where appropriate, 

of relevant passages 
Relevant 
to claim 

A NOKIA ET AL: "NR Random Access 
Procedure". 

1-8 

3GPP DRAFT; Rl-1702286 NR RANDOM ACCESS 
PROCEDURE, 3RD GENERATION PARTNERSHIP 
PROJECT (3GPP), MOBILE COMPETENCE CENTRE; 
650, ROUTE DES LUCIOLES ; F-06921 
SOPHIA-ANTIPOLIS CEDEX ; FRANCE 
• vol. RAN WGl, no. Athens, Greece; 20170213 
- 20170217 
12 February 2017 (2017-02-12), 
XP051209440, 
Retrieved from the Internet: 
URL:http://www.3gpp.org/ftp/Meetings 3GPP 
SYNC/RANl/Docs/ - -
[retrieved on 2017-02-12] 
* the whole document* 

Application Number 

EP 18 75 4930 

CLASSIFICATION OF THE 
APPLICATION (IPC) 

TECHNICAL FIELDS 
SEARCHED (IPC) 

The supplementary search report has been based on the last 
set of claims valid and available at the start of the search. 

1 t-----...........,,.,..-----,----,-------"""T""-----,,--.,........,,------,-,,....-....,..,.,.-----,-~---r--~--,,---....,....----------1 
Place of search I Date of completion of the search I Examiner 

[ The Hague 24 November 2020 Boetzel, Ulrich 
ec_l-----------------------------___,,-----------------1 
"' CATEGORY OF CITED DOCUMENTS T: theory or principle underlying the invention 
; E : earlier patent document, but published on, or 
co X particularly relevant if taken alone after the filing date 
s;; Y particularly relevant if combined with another D: document cited in the application 

:a 
~ 
LL 

0 
Q_ 

document of the same category L : document cited for other reasons 
A: technological background 
0 : non-written disclosure 
P : intermediate document 

& : member of the same patent family, corresponding 
document 

w~-----------------------------------------~ 

page 2 of 2 

DAINGEAN 0004134 



"' " 3 
a.. 
:a, 
[§ 
LL 

0 
a.. 
w 

Information on Search Strategy - Pilot phase (see OJ 2015, A86) 
The type of information contained in this sheet may change during the pilot for improving 
the usefulness of this new service. 

Application Number 

EP 18 75 4930 

TITLE: TERMINAL APPARATUS, BASE STATION DEVICE, AND COMMUNICATION METHODS 

APPLICANT: Sharp Kabushiki Kaisha 

IPC CLASSIFICATION: H04W52/22, H04W74/08, H04W52/36, H04W52/50, H04W52/10, 
H04W52/14 

EXAMINER: Boetzel, Ulrich 

CONSULTED DATABASES: DOSYS, EPODOC, INET, NPL, WPI, XP3GPP 

CLASSIFICATION SYMBOLS DEFINING EXTENT OF THE SEARCH: 

IPC: 

CPC: H04W52/362, H04W52/146, H04W52/50 

FI/F-TERMS: 

KEYWORDS OR OTHER ELEMENTS FEATURING THE INVENTION: 
* RACH 
* 2 step/ 4 step 
* power ramping step 

DAINGEAN 0004135 



Datum Blatt Anmelde-Nr: 
Date cf Form 1 5 0 7 Sheet 1 

Feuille 
Application No: 

Date Demande n°: 

The examination is being carried out on the following application documents 

Description, Pages 

1-57 

Claims, Numbers 

1-8 

Drawings, Sheets 

1/20-20/20 

filed with entry into the regional phase before the EPO 

filed in electronic form on 

filed with entry into the regional phase before the EPO 

18 754 930.8 

30-03-2020 

1 Reference is made to the following documents; the numbering will be adhered 
to in the rest of the procedure. 

01 "Correction of Random Access procedure",3GPP DRAFT; R1-01-1260, 3RD 
GENERATION PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE 
CENTRE ; 650, ROUTE DES LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS 
CEDEX ; FRANCE, vol. RAN WG1, no. Korea; 20011125, 25 November 2001 
(2001-11-25), XP050095482, [retrieved on 2001-11-25] 

02 NOKIA ALCATEL-LUCENT SHANGHAI BELL: "Considerations on NR RACH 
procedures",3GPP DRAFT; R2-168013 CONSIDERATIONS ON NR RACH 
PROCEDURES, 3RD GENERATION PARTNERSHIP PROJECT (3GPP), 
MOBILE COMPETENCE CENTRE ; 650, ROUTE DES LUCIOLES ; F-06921 
SOPHIA-ANTIPOLIS CEDEX ; FRANCE,vol. RAN WG2, no. Reno, USA; 
20161114 - 20161118 13 November 2016 (2016-11-13), XP051177720, 
Retrieved from the lnternet:URL:http://www.3gpp.org/ftp/ 
Meetings_3GPP _SYNC/RAN2/Docs/ [retrieved on 2016-11-13] 

03 NOKIA ET AL: "NR Random Access Procedure",3GPP DRAFT; R1-1702286 
_NR RANDOM ACCESS PROCEDURE, 3RD GENERATION PARTNERSHIP 
PROJECT (3GPP), MOBILE COMPETENCE CENTRE ; 650, ROUTE DES 
LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX ; FRANCE,vol. RAN WG1, 
no. Athens, Greece; 20170213 - 20170217 12 February 2017 (2017-02-12), 
XP051209440,Retrieved from the lnternet:URL:http://www.3gpp.org/ftp/ 
Meetings_3GPP _SYNC/RAN1/Docs/ [retrieved on 2017-02-12] 

EPO Form 1703 01.91TRI 

DAINGEAN 0004136 



Datum Blatt Anmelde-Nr: 
Date cf Form 1 5 0 7 Sheet 2 Application No: 18 754 930.8 
Date Feuille Demande n°: 

2 Summary: beside problems with Article 54, 84 and 123 EPC it appears that a 
grantable claim-set could be identified when solving the below detailed 
objections. 

3 No proper support could be identified for the amendments of claims 4-6+8 
(base station claims), therefore they are considered not compliant with Article 
123(2) EPC. 

4 Clarity (Article 84 EPC) 

4.1 The independent claims are unclear (Article 84 EPC). 

Said claims use the terms 2-step and 4-step random access procedures. 
Said terms are unclear to the person skilled in the art at the time of priority as 
during that time discussions about changing of RACH in NR had just started. 
Fig. 6 and 7 and related description section may act as clarifications and may 
need to be added to the independent claims. Only with such a clarification of the 
transmission power claimed for the PRACH can be clarified as it is the 
transmission power of the first step of the RA procedure (par[0159]). 

4.2 The independent claims are unclear (Article 84 EPC) as they miss the 
essential feature that the random-access procedure is contention based 
for both 2-step and 4-step (see par[0077] and par[0083]) RA procedure. Solving 
the clarity problem in section 4.1 may already solve the missing essential 
feature objection. 

4.3 The independent claims are unclear (Article 84 EPC). 

Said claims claim that PREAMBLE_RECEIVED_TARGET_POWER is for the 
4step RACH procedure based on preamblelnitialReceivedTargetPower and 
powerRampingStep(0) and for the 2step RA procedure based on the 
preamblelnitialReceivedTargetPower and powerRampingStep(1 ). None of the 
terms preamblelnitialReceivedTargetPower, powerRampingStep(0) and 
powerRampingStep(1) are defined. There is no difference between the terms 
powerRampingStep(0) and powerRampingStep(1) as 0 and 1 must be 
interpreted as reference signs. 

Thus the only limitation of PREAMBLE_RECEIVED_TARGET_POWER is that 
regardless of the 2 or 4 step RA procedure said power is given based on two 
parameter, both being the same and named preamblelnitialReceived 
TargetPower and powerRampingStep. 
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Claim 3 (and 6) define the objected terms and therefore need to be included into 
the independent claims. 

4.4 The base station claim 4 contains non-limiting features. The transmission 
power is not the transmission power of the base station but of the terminal 
apparatus, therefore the features defining said transmission power are not 
limiting the base station claim. Therefore claims 4-6 may be deleted. 

4.5 Par[0171] +[0172]/ Equation 5 is unclear. 

5 The present application does not meet the requirements of Article 52(1) EPC 
because the subject-matter of claims 1, 4, 7 and 8 is not new within the 
meaning of Article 54(1) and (2) EPC. 

5.1 Document D1 discloses with the wording of claim 1 (references in 
parentheses apply to this 01 ): 

A terminal apparatus comprising: 

a higher layer processing unit configured to control a 2 step random-access 
procedure (1.28Mcps TDD mode) and a 4 step random-access procedure 
(3.84Mcps TDD mode); and 

a transmission unit configured to transmit a physical random access channel 
with a random access preamble (implicit in RA procedure by the underlying 
standard), wherein 

transmission power for the physical random access channel is given based at 
least on a PREAMBLE RECEIVED TARGET POWER (formula PPRAcH), 

for the 4 step contention based random access procedure, the PREAMBLE 
RECEIVED TARGET POWER is given based at least on a 
preamblelnitialReceivedTargetPower and a powerRampingStep(0) (signalling 
for 3.84Mcps mode), and 

for 2 step contention based random access procedure, the PREAMBLE 

RECEIVED TARGET POWER is given based at least on the 
preamblelnitialReceivedTargetPower and a powerRampingStep (signalling for 
1.28Mcps mode). 

5.2 The subject-matter of claim 1 is therefore not new (Article 54(1) and (2) EPC). 

5.3 The same reasoning applies, mutatis mutandis, to the subject-matter of the 
corresponding independent claims 4, 7 and 8, which therefore are also 
considered not new (Article 54(1) and (2) EPC). 
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5.4 The dependent claims are also considered not new in view of D1 taking the 
clarity problems (see above) into account. 

6 Formal and other Objections in abbreviated Form 
-----------------------------=====--------------------------=====-------------------------- l 1 ~ 

i l applicable I done l 
l l l l ! l 
~ .......... .._ ... , ......................... .._ ... , .................... -------.......... , ......................... .._ ... , .................... ------'f' ...................... .._ ... , ...................... , ................. ._.__.._ .-..-1 ................. , ......................... .._ ... , .............................. .._ ... , ---; 
~ l ~ l : ~ 
1 6 1 1 A k . D1 D2 D3 l R 42(1 )(b) EPC 

1 1 1 l . l c . pnor art: , , l . l x 1 l 
l ! .. ·-----· l -----~ ; ! 
~ 1 l i ~ j 
j 6.2 I Reference-Signs j R.43(7) EPC I x ! I 
~ ..... _..._,,, ~ ..,. ...... , .. ,,,., .... ,.,.,.,. .. ,,,.., .... , ...... ,.,.,.,. .. ,,,..,..._ ........... ,., .. , .. ..,. ........ -..._,,,..._..,. .... ,., .. -..._ .• , .... ..._,,,., .... ,., .. -.. ,,,..,..._ ........ ,.,.,.,. .. ,,,.._ ...... , ......... ,., .... ..._,,,.._.... ' , .. , .. ,,,.. .... ,., .. -..._,,,..._,,,., .... ,., .. -.. ,,,.., .... , ...... ,.,.,.,. .. ,,,.._ ...... , ....... , { ._ ...... , ......... ,.,.,, .. ,,,.. .... ,., .. -..._,,,..._,,,.,,,.,., .. , , .. ,,,..._,,_..._,,,.,,..._,,,..._..._,,,, 
l l l l i l 

I : l ~~:~~no~es:;ip:::,::::~:-GJart -_ El ::_:-~~:P4C --i~- -r ----1 
l ! "embodiments" ! I ok l 
~ l ~ ~ ~ f ....... ,,. ............ ,,. .. ,......l ......... ,,. ......... ,,. ........ ,,. ............ ,,. ......... ,,. ........ ,,. ............ ,,. ......... ,,. ....................... ,,. ......... ,,. ............ ,,. ......... ,,. ......... ,,. ............ ,,. ......... ,,. ........ ,,. ............ ,,. ......... ,,. ........ ,,. ............ ,,. ......... ,,. ....................... ,,. ......... 1 ... ,,. ......... ,,. ......... ,,. ............ ,,. ......... ,,. ........ ,,. ............ ,,. ......... ,,. ........ ,,. ............ ,,. ......... ,,. .............. ,f ........ ,,. ............ ,,. ......... ,,. ......... ,,. ............ ,,. ......... ,,. ......... ,,. ... , ~.,,. ........ ,,. ............ ,,. ......... ,,. ............... ~ 

l 6.5 ! incorporation by reference, par[0001] l GL F-111, 8 ! x I ! 
~ ~ l ~ ~ ! r · · · · · · · · · · · · · · · .~ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·~ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·~ · · · · · · · · · · · · · · · · · · · · ··i 
; i ~ : ' l 6 6 ! Embodiments covered, amendments GL F-IV 4 3 ( ... ) ! j i 
l . l . d , . Ill l X . ' 
i l require l i l 
l l l ' l t ............................... , ........ l .................................................................................................................................................................................................................................................................................................................................................................................................................................................................. i ............................................................................................ i ............................................................. ~ 
! 6.7 ! Too many independent claims R.43(2) EPC ! ! ok j 
~ } } ~ ~ 

7 The applicant should amend the description as needed to fulfil the following 
requirements: 

0 The technical field of the invention (Rule 42(1 )(a), GL F-11.4.2) must 
correspond to the amended set of claims. 

0 The summary of the invention (Rule 42(1 )(c) and GL F-11.4.5) must 
correspond to the amended set of claims. If appropriate, statements such 
as ''The invention is set out in the appended set of claims" or "The 
invention is as defined in claim X" can be applied instead of repeating the 
claims verbatim. 

0 All embodiments which are not covered by the claims anymore must be 
deleted, unless these embodiments can reasonably be considered to be 
useful for highlighting specific aspects of the amended subject-matter. In 
such case, they must be prominently marked as not being part of the 
present invention (T 1808/06): 
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0 [For example, independent claim <X> has been amended by limiting 
it to the feature of d'eatun0 i\> . Ways of carrying out the invention 
using features presented as alternatives to this feature must either 
be deleted or the fact that they are not encompassed by the claims 
must be prominently stated.] 

0 [Any combinations of features which do not tall under the scope of 
the amended independent claims must be prominently marked as 
not being part of the present invention. For example, amended claim 
<X> comprises features <A>, <B> and <C> and the description on 
page X refers only to B+C as an embodiment of the invention. It 
must be marked as not being part of the invention.] 

0 [Statements such as "The following examples/aspects/embodiments 
X, Y, Z are not according to the invention and are present tor 
illustration purposes only" may be used at the start of the description 
(or in the list of figures) when such a situation arises.] 

0 Subject-matter in the description being excluded from patentability under 
Article 53 EPC needs to be excised, reworded such that it does not tall 
under the exceptions to patentability or prominently marked as not being 
according to the claimed invention. 

0 All technical features of the independent claims shall not be presented as 
optional in the description. Terms such as "for example", "may", "can", 
"exemplary", "optionally", "preferably" and the like should be removed 
when preceding a feature of an independent claim. 

° Claim-like clauses must be deleted prior to grant. The term "claim-like 
clauses" means clauses present in the description which use claim 
language such as "according to the preceding clause", "characterised in 
that", ... (GL F-IV, 4.4). These "claim-like clauses" also include examples, 
embodiments or aspects presented as claim-like clauses. A simple 
conversion of these clauses into separate optional features will not be 
admitted, either. 

8 Final Remarks 

8.1 When tiling new independent claims, the applicant should also indicate: 

0 how the subject-matter of the new independent claims differs from the 
state of the art in terms of technical features, 

0 what technical effect is caused by these differing technical features, 
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0 what is therefore the technical problem underlying the claimed invention, 
and 

0 why the skilled person would not solve this problem in a manner indicated 
in the totality of the prior art without employing any inventive skill. 

8.2 Maintaining the present set of claims and/or description a refusal of the 
application under Article 97(2) EPC is to be expected. 

8.3 In order to comply with the requirements of Rule 137(4) EPC, the applicant 
should clearly identify the amendments made, irrespective of whether they 
concern amendments by addition, replacement or deletion, and indicate the 
passages of the application as filed on which these amendments are based 
(see Guidelines H-111, 2.1 ). 

************************ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/484,565 08/08/2019 Shoichi SUZUKI 

47713 7590 01/25/2021 

IMPERIUM PA TENT WORKS 
P.O. BOX 607 
Pleasanton, CA 94566 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

FGI-008 

CONFIRMATION NO. 

5250 

EXAMINER 

CHOWDHURY. HARUN UR R 

ART UNIT PAPER NUMBER 

2473 

MAIL DATE DELIVERY MODE 

01/25/2021 PAPER 

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

The time period for reply, if any, is set in the attached communication. 
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Supplemental 
Notice of Allowability 

Application No. 
16/484,565 
Examiner 
HARLIN U CHOWDHURY 

Applicant(s) 
SUZUKI et al. 

Art Unit I AIA (FITF) Status 
2473 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.~ This communication is responsive to 01/05/2021. 

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.~ The allowed claim(s) is/are 3-10 . 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.~ 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. ~ 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. D Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

2.~ Information Disclosure Statements (PTO/SB/08), 6. D Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. __ . 

/HARUN CHOWDHURY/ 
Examiner, Art Unit 2473 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210119 

DAINGEAN 0004155 



Receipt date: 01/05/2021 16/484,565 - GAU: 2473 

PTO Form 1449 

U.S. Department of Commerce, Patent and Trademark Office Serial Number: 16/484,565 

Filing date: August 8' 2019 

INFORMATION DISCLOSURE STATEMENT BY APPLICANT Inventors: Suzuki et al. 

Group Art Unit: 2473 

Terminal Apparatus, Base Station Apparatus, Examiner Harun Ur R Chowdhury 
Communication Method, and Inteqrated Circuit 

name: 

Attorney Docket No. FGI-008 

U.S. Patent Documents 
*Examiner Number Date Applicants Class Subclass Filing Date 
Initial 

Foreign Patent Documents 

I Translation 

Doc Number Filing Country Inventor Pub. Yes No 
Date Date 

OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.) 

"Correction of Random Access procedure, ,, 3GPP DRAFT; Rl-01-1260, 3rd 

A Generation Partnership Project (3GPP), Mobile Competence Centre; 650, Route 
des Lucioles; F-06921 Sophia-Antipolis CEDEX; FRANCE, vol. RAN WGl, no. Korea; 
2001 1 125, 25 November 2001, XP050095482 ( 5 pages) 

Nokia Alcatel-Lucent Shanghai Bell: "Considerations on NR RACH 
procedures, ,, 3GPP DRAFT; R2-168013 Considerations on NR RACH 
Procedures, 3rd Generation Partnership Project (3GPP), Mobile Competence 

B Centre; 650, Route des Lucioles; F-06921 Sophia-Antipolis CEDEX; FRANCE, vol. 
RAN WG2, no. Reno, USA; 20161114-20161118 13 November 2016, XP O 5 11 7 7 72 0 , 
Retrieved from the http://www.3gpp.org/ftp/Meetings_3GPP_SYNC/RAN2/Docsl 
( 5 pages) 

Nokia et al: "NR Random Access Procedure, ,, 3GPP DRAFT; RI-1702286 NR Random 
Access Procedure, 3rd Generation Partnership Project (3GPP), Mobile 

C 
Competence Centre; 650, Route des Lucioles; F-06921 Sophia-Antipolis CEDEX; 
FRANCE, vol. RAN WGl, no. Athens, Greece; 20170213-20170217 12 February 2017, 
XP051209440, Retrieved from 
http://www.3gpp.org/ftp/Meetings_3GPP_SYNC/RANI/Docs/ ( 4 pages) 

Extended European Search Report dated December 2, 2020 of the European Patent 
D Office in foreign related application EP18754930.8 citing references A-C 

(10 pages) 

Examiner /HARUN CHOWDHURY/ Date Considered 01/19/2021 

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

Sheet 1 of 1 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.C/ 
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Please respond to the 1/5/20 IDS. 

Thank You 

[XRUSH] Response: 

PRINTER RUSH 
(PTO ASSISTANCE) 

Examiner: Chowdhury 

Location: RTFM 

DOC DATE 

01/05/2021 

IDS filed on 01/05/2021 has been considered. 

Examiner: PUBS contact- James Leija, (703) 756-1197 

GAU: 2473 

Creation Date: 01/06/2021 

Week Date: 10/26/2020 

MISCELLANEOUS 
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D Foreign Priority 
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D Fees 

D Petition (TC) 

D Other 

Initials: He 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

16/484,565 02/23/2021 

47713 7590 02/03/2021 

IMPERIUM PATENT WORKS 
P.O. BOX607 
Pleasanton, CA 94566 

PATENT NO. 

10932207 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

FGI-008 

CONFIRMATION NO. 

5250 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

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

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

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

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

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

Shoichi SUZUKI, Sakai City, JAPAN; 
Sharp Kabushiki Kaisha, Sakai City, Osaka, JAPAN; 
Wataru OUCHI, Sakai City, JAPAN; 
FG Innovation Company Limited, Tuen Mun, New Territories, HONG KONG; 
Tomoki YOSHIMURA, Sakai City, JAPAN; 
Liqing LIU, Sakai City, JAPAN; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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