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[0001] Ls Small cell enhancementi/-f 

[0002] 3rdGenelation Partnership Project (3GPP) tCJJt't^Long Term Evolutio 

n (LTE) Release mz&^Ttes h =y 7 < V 9 ©JjX#, 7JU-

7°^ h©B£#s "local area en 

hancement" "small cell enhancement" ^fSIICD 1 "D t. & -o X 

1 &0PM) o local area enhancement j£/c(isma 11 cell enhan 

cementT'tis small cell & low-power node (LPN) 

[0003] small cell enhancement^!! LTs Dual connect ivi ty:>^'J 

2 £#M) o dual connect i vi tyCD—ma 

cro cell tf&WlM) (User Equipment (UE) ) (C^f'Scontro I plane (0!]z.Wf 

% Radio Resource Control (RRC) Z| ^-0 is a >s ^.t/Non-Access Stratum (N 

AS) ^ v iz — small ce I l^UEd^f^user p lane^rJI^f 

•2> Z. t. tlTl^o il(Z)dual connect i v i tyCD—$!H£% C/U-plane spli 

t £Fp-l£tl& ZL t&fo&o Jlteftfc$A0!J£Control plane (C-p lane) 

T macro celUi, V , UE 

t(D&Utt~UE0&IJ]1££-9-#-S"C££0 —Us use 

r plane (U-plane) IZ D T ̂  •& <h % small celUi% ifE^NJWl/j£i&wT'jAl/N:^5: 

£ m ̂  £ d £ T?UE (CM L T J§FJT ftXJU- 7° >> h $ £ 0 

[0004] Dual connectivity^^-'J small celUi% f 

Primary Synchronization Signal (PSS)% Seconda 
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ry Synchronization Signal (SSS)% Cell-specific Reference Signal (CRS) 

„ Master Information Block (MIB)% System Information Block (SIB)v d) 

9 ftfr/c&s 

mall celUi% phantom eel I <h •!>£§'• &J0&0 £fcs small ce I 

rz&i&m (eNB) XttLPNtt, Phantom eNodeB (PhNB) fo%> 

o 

[0005] : 3GPP RWS-120010, NTT DOCOMO, "Requirements, Candidate S 

olutions & Technology Roadmap for LTE Re 1-12 Onward" , 3GPP TSG RAN W 

orkshop on Rel-12 and Onwards, Ljubljana, Slovenia, 11-12 June 2012 

#^£S£2 : 3GPP RP-122033, NTT DOCOMO, "New Study Item Description 

: Small Cell enhancements for E-UTRA and E-UTRAN - Higher-layer aspec 

ts" , 3GPP TSG RAN Meeting#58, Barcelona, Spain, 4-7 December 2012 

tt&mm 
[0006] MeNBMJ^p-r^-tr^KCfc^NTC-plane^UEtC^L. LPN 

^IzJUtC&^TlJ-plane^rllEtCjJl'W't'•SDual connect ivi tyv^- 'J ^ 

iilTTiis Dual connectivity^^'J TC-Plane 

1/^:7°^^ "7 U (PCell) <hPFT/\ U-Plane^Jl^lT'Ij-tzJU 

(SCell) £WX0 

[0007] Dual connectivityv^- 'J ^"T'CDSCelUC^S^'SLI-Plane^ 

*§^&§ill£Jl,!±!L/co LTE"? 

Zl «y h 7 — 9 P*3©f tf' J 7- -f WUSS (^SU, Mob i I i ty Manageme 

nt Entity (MME)) UEfr tl£NASp< y iz-i/ (0!l;Ltf, Attach Re 

questXtiService Request) & h'J Jf£. LX* U-Plane^/7^ ('E-RA 

B^t/SS/SS^T7^) Dual connect i vi\yis~y 'J ^ 
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IMTZts MeNB (PCeLL) y iz-iSlZJ&g 

LXs MeNB (PCeLL) tttM&ZLPN (SCell) 

[sfrbfttfbs MME(i% ^©LPNtCU-Plane^Z^fS^ 

M^LPN^^S-T^U-Plane^Z^^IS^-r^ 

[0008] Ltcif-o Xs 1 Z>lts Dual connectivity 5/i~'J & IZ 35 W Z> 

U-Plane'<7:7<DfeiL<D!gmfclZ^TZmBM1§i'ZTAs S±fej§. ^»j§ 

mm*mktz>tc.sb(D^® 
[0009] mKDWMXtes m 1 (DizJIs&MHTZM 1 ©Sift 

Ms 1fW> 2 < 1.1 1 ~D(DW> 2 ©SifeMK I-'JT 

-f WIMSSctS^tF'x- $ l4q$#SS^:'a y h7-^ 

#fr0 fulfill 1 (DizMZSttZ*/?-)-1) 

liLT^&P^Cfu§Eig2©fejU(c£tt&x-^if$7^:P^£5ilA-t&t^£ 

ft5o fulfill 1 ©SlfeJitt, fu§Bx-^«gS(C£tt£x-^:P^© 
•fey K7>> 7°£3l$£Bo-tNASp< tulB^y^U>yte 

&7^7^C£^Tfu§E^K]j§fr£>S{Hl~£<£9tiJ$£tiT^£o £££, fu 

HEU 1 ©S±feM(is fuEENAS;^ y iz — •v^rfuHE^E tf U x -f 

fu§E'>&< 1 ^©^©Siftiifr^M^tlfi^fulET1-^ 

T7^ •2>3liRS±feM;&^:t"S±teM'l<i$S;&fiIIE;E t?1J x -f WHSS^ii 

{Hi" £ <fc 9 J*j$£ tiT IN So 

[0010] i2©ii7(t sgicDgjfejitt. sgi s. 
t/»PSP£#fr0 fulSfrlftPSPtt. 
l«T-^77©t^ K7>> 70^?l$^Bo-rNASp< 

fulfil 1 (DizMzsttz*/?-)-1) yvmB^T^tzsvx&Wimfrb&mT 
£<fc9*tJ$£ftTlN£0 £££, fusEfrjftPSPtt. fu§ENASp< y-tz-^£fu§E=l 

7*'y b'7-tfi<Dtt:'jT'rWMgElz&MTZ£#lZs '>&< iitio 
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[0011] i3©iii-e^ ±j&btc%i <Dmm<DmMMm*>ZTA£ii& 

©stfejifr^gMu tu§sfg20-tr 
;u ̂  ffl u T ZL - Hf - x - ̂ ̂  T ̂  i: a tu lEi^ais^ £ *P 
T£<£9*tj$£tiT^£0 

[0012] f§4©ii*§"m, m 1 ©fe;u?:jSffl-r^>^ 1 
;i(is OT0 (a) (b) o 

(a) ZIT7^ K 

7>>7°^§I^^Bo-rNASp< tulBH 1 (D-te)MZ&\jZ>*/ 

y^-'J >y$t^7^C^NT^®j/i;6^g{S1-£o^ 

(b) fulBNAS^ ytz — ^ ̂rfulB h 7 —^ 1^0^ If U "ir'f 1IS^fi(C 

'>&< 1 •^0ll2 0S±-teMAv^}iiR^tiMoluI37::-

-9^<T^•2>jS^#±teM;&^T#±il3M'l<t^;&tulBIE kf "J x Y WiiSS 

(Cj^fa t"£ d £.o 

[0013] i5 0iiT(i, 7°n^A&, 

£ =l V fcf n. - $ (C fj *>it -5 7c <56 © ^ Oo 

§£ BE <2 Shin 
[0014] ±3$ L/cH^i(Ci: tU£\ Dual connect i vi tyi/~y 'J 2l~ (C&tf^ll-P lane^j7 

x0^£0^4b(c^T3il$iafi{H^XxAs Siftii, rniMis illiJI 
Jj)£s RZP70ntf7^&}x&TZ>Z£tf-?^Zo 

[0015] [H1]!g 1 (e.g. LTEvZxA) 0*tj& 

[H2]si (DMMoMMizmzmwiMiB^XTJxiasttz^T? • 
=$- 0—$y ̂  7KT in v h z> o 
[H3]fl1 ®£ftB<DMBlZffiZ&BM1§*>Z7LAlZ£l12>'<7:7 • 7- + T^ 

^ 17 0fi!300y^:^t"IHT'^> -2>0 



WO 2014/112001 5 PCT/JP2013/007176 

(Dmmtp&zmzMl (D&mm (e.g. MeNB) CCMt$0!l£^-r^'e 
cfo&o 

msim 1 (e.g. LPN) 
^ o 

m&m 1 (Dmm^PMzm^mm (e.g. UE) (ommn^tm-zfozo 
mum 1 (Dmrn^fMizmz^tfu^wiigs (e.g. MME) ©*ij5£$y£^-t 

IMfn (e.g. S-GW) 

[^9]£1 0^Jfe©^lC#£mi ©SlfeJl (e.g. MeNB) (DghttM*^T7 

n—J-— KT'^'So 

M0]f§ 1 <DM1fo<DMWZ&Z>MMU®M3fe<D—®\%:v;tis-'r>7>m'Z$> 
^ o 

[^n]n 1 (D^MomPMizm^miEU^^cDi^cDm^^t^-^yT.m-T:' 
<fo£>o 

cm 12] m 2 <D£M<DMB IZ {% % -$y £ -^-yxmrs 
^ o 

1 ©SiftM (e.g. MeNB) ©iMffi£^t7 

• — 51 i? — KT'^'So 

mMmzomMmmizfozmmm (e.g. UE) 
- h-e&&o 

15]n 3 ®{s$y^P^)i©-^y - >T y x m~z$> 
^ o 

16]n 4 ^ - >T y x m~z$> 

^ o 

[ m 17] n 5 (D^MmtWs iz m z^t^-try^m-z-fo 
^ o 

immmsomMommizmzmi (omm (e.g. MeNB) (Drnwim^t? 
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• — i? — hT'tfo'So 

(e.g. UE) (Dmw\^t-?u 
-

[ ̂ 20] m 6 (c m z> min%mi5)£(D-m 
^ o 

[ ̂ 21 ] m 7 co^fiteoMI (c # £ jifgfrJftP:£&cD—0U 
^ o 

[ ̂ 22] H 7 CD^fiteoMI (c # £ sM.<mUW5lk<b,fe<b®\ %^T*>-Jryz^~e 
&>Z>o 

mnzmmtztntxDwm 
[0016] m*nmmzmmbtitfbmmamt 

•2>o ^lEI®(Cl/NTs |W]—tlT<13 ̂ 

[0017] <mi (Dmmmm> 

MMmzmzmmminrosiiu ^2011^12, 
14, h7 —SiteJi 1 2 I10t;U 0 
M'I2 0iz^2 h7-^5(i% tf'Jj 
^flii6MT-^^igi7 sftBJ!©!^b©fca& 
(c, izm&miais^XTAt><LTE$jiz 
t5o f§1 ©S±ftj§ HiMeNB, f§ 2 ©S±ftj§ 2 &LPN, j£U]J§4 &UE 

% Z\7%*y h 7 — 0 5 (iEvolved Packet Core (EPC)% tf1 J x -f WUSS 6 

(^Mobility Management Entity (MME)% x — *? 7 (iServ i ng Gateway 

(S-GW) 

[0018] Dual connect i v i ty^rizJU 1 OjkZf 

2 0 T&O Tfefotis UE4(i% Dual connectivity ($yxJi\ C/U-plan 

e split) Z+ttf- h-t£0 n^&?LZ£s UE4&, ^)\, \ 

Vy&MWi'*!7^ (Signaling Radio bearer (SRB)) £f?|iz: LTV^PEIUCIZ 
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){/ 2 0 IZ hj&zr — (Data Radio bearer (DRB)) •Stb 

LPN2&, feJU2 0 fc^TU-planeHt-IfX£UE4 

30 LPN 2 (i% -trjU2 0(Cfc^NTUE4 <h ©P^CDRB^fitli U U 

E4(D=L—*f-T-$%$mrZ>o MeNB Hi, LPN 2 £ (DffilZDRB&feiLt &UE 

4 tC^f LTs OtcaiNTC-planeit-tr^^^-TSo 

MeNB 1 Its -teJUl 0lC£lNTUE4£©^lCSRB£iH;£z:U -feJU 2 0 "CCDLPN 2 

^©DRB©?|3tS^IE (modify) ^(DtctbCDRRC*/ V1~ 'J y JkXfiEPCS £ 

UE4 ©FIONAS* V •&.-*/&& (forwarding) t/c, MeNB 1 

LPN2©"tr;U2 0 (CMf (0ij*.tf. >>XTA« iifS 

7>x^i£&£') RXf^Ts^Amn -feJU2 0©DRB(cMt£A^ 

— •£) ^rlzJU 1 0 (D^'O y U >^ 51 i7 ($yx.ti\ Physical Broadcast Ch 

annel (PBCH)% XtiPhysical Downlink Shared Channel (PDSCH)) 

j^te LT & <£ lNo 

[0019] MeNB Hi, UE4 (CMfCDC-plane+f — 

, LPN2 (i% g#(C5tliL/cx-^te$7^7^(CMLT. (t)iIW 

i7) i7 2 (Media Access Control (MAC)7° U'f ifJ&.T^Radio Link 

Control (RLC)Ht7"U-r^) ©»P£?T&O T fc <fc LPN2& 

s T7 "V 7° U > 17 (^y^-tis Physical Uplink Control Channel ( 

PUCCH)) 7°'J ($!*.#, Physical Uplink Share 

d Channel (PUSCH) ) l> -f 1 /1> -f 2 »PfS^ ($!*.#, Hyb 

rid Automatic Repeat Request (H-ARQ) ACK% Channel Quality Indicator 

(CQI)% Precoding Matrix Indicator (PMI)% ^.t/Rank Indicator (RI)) £ 

§liSLTt<U\ t/c, LPN 2 (i% Phys 

ical Downlink Control Channel (PDCCH)) 

- 'J 7 v 7° U V£i£{glCtt-r£ACK/NACK#£UE4 (Cjl-fH LT 

[0020] EPC5 (i% 

h7-^-Cfe50 EPC5&, UE4©^ tT'Jx-fWS (flUtf. feS® 
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Us {iSMff) s (00*. ti, Sliis 

^T'PMWO =l> KP->/U70U-> (C-plane) 4$fg£, MeNB 1 J&Zf 

LPN2 £(Dffi-eUE4 (D=L—tf 

^>ZL-Hf-7°U-> (U-plane) ItS0 MME6 (i% EPC££tt£C-plan 

e$fg£iS9o S-GW7 (i% EPClC£tt£U-plane$tg£iS9o S-GW7&, MeNB 1 

^.tFLPN2 y7IzTv^-"V h7 —^ (Radio Access Network (RAN)) 

<hEPC5 t(Di%mzIBS£tl£0 

[0021] ^Hi, MeNB 1 0-feJU 0 1 ^©LPN 2 LT 

l^o LAV MeNB 1 CDIzJU 1 0F<3(C(i, *ti£©LPN 2 RX$%%M.(DW. 2 

©tJl/2 0if)lai^tlTtcJ:Uo MeNB 1 (i% UE4 (£>/c<!s/)(Z)U-Plane^Z^ 

Iiir£ll^LPN£'>&< 1 -D(DLPH2(Dtpfrbm$RTZ>o 

[0022] ^^Ste©ff#J(CfcM^^UE4(Z)/cto(Z)U-Plane^7^©5ili#|III(C^ 
ibizmmizmmt&o *^M#JUC#£MeNB Hi, S-GW7(C£tt£U-P 

lane^Z^ (^^J, E-RAB, X(iEPS^Z^) CDfe y h 7 ̂  7°£ 

?l$^Bo1-NASp< y-tz-^£#frRRCp< y-b-$; (RRCfg^) £, "teJU 0££ 

tt£SRB££lNTUE4fr£>gfgt"£ <fc-?i|tJ$£ftT^£o U-Plane^7^©"tr 

>y K T7 "V 7°^:?l t"NASp<-y iz —00*. ti, Attach Request, Servic 

e Request, XtiTracking Area Update (TAU) RequestT'^^o 

[0023] MeNB Hi, Dual connectivity^-?#-St"£UE4fr£>CDNAS* v 

iz-*>*£MME 6 lZ$m (forward) tZttblZ. LPNlf£g£MME6 ICitfif £ 

<£9lij5££tlT^£o LPNff^i, '>&< ti 1 o©LPN2©^^e>3l4R^n 

, \iE4(Dtclsb(DS]^y^^mmt^mWn^to MME6 (i, LPNlf£g£gfg 

TZo MME 6 (i, S1^7^;&5ili'r^^$M^LPN2 (jiiRLPN 

) S-GW7 ,hM^)l^LPN(Z)^(CS1^7^^l^'r^o^: 

[0024] LPNff^i, (flUtf. S±ftj§ID, izJUID, 

XltStmr KU7) LPNff^i, mti\ jiiRLPN©gifeJ§ID (E-U 
TRAN Cell Global ID (ECGI)) , ji^LPNCD-feJUD, gL< (ijlJRLPNCD h > 
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> KID (TEID) , o 

[0025] MeNB Hi, 0!l;Ltf, U-P lane^Z^0-fe v h T V 7°£3I "TNAS^ y iz 

-*S£#lZLPmn%mmLT*,£\,\ £©*1^, MeNB Hi, NASp< y-tz-^ 

£:MME 6 %>tctib(D "S1-AP: INITIAL UE MESSAGE" ICLPNlf 

Ul^o fo&lHZZtllZl-tPLTs MeNB Hi, NASp< y -fe-^^MME 6 lZ$m L 

tcmZs LPNlf$g^MME6(Cii{SLTti;^o MeNB Hi, NAS* v 

-tr-y^MME6(C$EiiL/cti(C, S1^<7^ (CWT=1 h£MME 

6fr£g{gU h£)l^LPN(Cii{HU ^LTM^LPN 

(C ^£S1 ̂7 =i tltcmICLPNlf £g£MME 6 IzmiE L T t i: 

MeNB 1 (i, ̂ 7^f££©Tu7£MME6(C^-t£/c<!s/)(Z)S1-AP: INI 

TIAL CONTEXT SETUP COMPLETE MESSAGE" (CLPN'lf $££#<£ T t 

[0026] 

HI 2 (i, -trjU2 0-e©ZL-Hf-^-^$sii(cM 

1 ©W^LTU'So 

TliSSlC^fcjiy-C&^o MeNB 1 (i, UE4 <h ©P^CSRB^li L 

, -tz^U 2 OT:-(DmmWiLRX?i&iE (modify) <§(Dtclsb(DRRCi/ V1~ 'J y 

RXfEPC5 <hUE4©P^(Z)NASp< y iz-*/&£&^©C-plane?-tTT.1 0 

tcaiNT^-r^o t/c, LPN 2 (i, UE4 <h ©P^CDRB^fitli L, UE4©ZL-

?-x-^^:-tr;U2 OtCfc^NTii^H-r^o 

[0027] ;^(C, EPC5 .hMeNB 1 JkX$LP\\2 (DT^O^J7 => [Z-D^Ximt EPC5 t(D 

(^^y, S1-MME-T >^7x —> 

(i, MME6 <hMeNB 1 (DW\lZfe\L^ tlZ>« MeNB Hi, MME 6 <h©Pe^CS 

1 :> ty-y 'J y O^l7^ JkfeiL L, MME 6 <h CDFEIIT'SI Application Protocol (S1 

-Wtvt-V&M&mtZo ~15. EPC5 (O^y, S1-U 

-f y$7 JL-XZm^tcS]'*-}7?) (is S-GW7 tLPH2(DmizWiL^tlZ>o LP 

N2 (i, S-GW7 S-GW7 <h©F^"eUE4 ©IL—tf—^ 

— # 50 

[0028] MeNB Hi, LPN2 t<Dmz*/Vi~ <J y 7 ZfellT Zo MeNB 1 
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<hLPN2 X2-T 7 

X2-T >^7x-X(i, eNB^©-r >^7x-7t'fc§0 LPN 

2^fr*Ifty- Kt tu emtLPnoimizMj y$y jL-xtizm 

y^yjL-7,ifM.m^n^>^if^XhU^>a Z.(D*1^, MeNB 

1 <hLPN2 (DW[(Diy<fi~x)y<f^<7=>[t, o©fr/c&-f 

o©fffc&'C >^7x-7>^:^0^ilffl®-e(i^(CX3-r >^7 

x-X<hP¥/^o MeNB Hi, S-GW7 ^©S1^7^^:t/UE4 <h©DRB£LPN2 IZ& 

(J2TF"Ctt, E-UTRAN Radio A 

ccess Bearer (E-RAB) fx£fi$lx <h P^AVO X2/X3 is V1-x) y •$* ̂ J7 => ttlX 

UTLPN2lc£MT£<fc9*tJ$£ftTlN£0 &fc\ E-RAB<h(i, 

RB£#&*£$§7 /? -tr x^ 7 =7 £EP*f £o 

[0029] m2[Z^tltc^<7=> • LPN2&, MME 6 <h © ̂  

©S1^>y?U MeNB 1 -frb-5-X tl£E-RABf££1f*g 

(CS^VTS1^7^&t/DRB£f££-e$£0 t/c, ±^L/c^7^ • 7-^rx 

S1 s<7^> (SI-U^Z^) >^7^©lt 

oSy, MeNB 1 TiiiKLPN2^S1^7^£«LT^£0 ^ 

ty, m 2©7-^rx^51^-e(i, RAN^©i/y?U >y/c^-e^<, EPC 5 

^RAN©r^©-r >^7x-7>(Cfc^NTtC/U plane^H^tlT^£0 otUC 

<fcy, MeNB 1 (i, UE4^fe>'U2 0^t/LPN2^^SLTzL-Hf-^-^^iig 

{fit" &tc8b[ZijfrWteVRZRXfS 1^7 7 ZtcSbCD^ </+ 'J > ̂  £ tT 9 © 

^•e^Oo MeNB 1 (i, -Wcfc^T, "tzJU 2 0 %fr L/cUE4 

©®{H©/cit)(C, Sl^/7^ (9j lJ, GPRS Tunneling Protocol (GTP) h> 

*JU) S1^7^«hDRB©^©ZL-Hf-^-^/^>> h 

©7*7-xV otl^©MiI(is LPN 2 (C <£ -z> T 

tT^btl^o L/cA^T, -imz&^Ts MeNB 1 ©MiI^^g;l"e$^o 

[0030] &fc\ S1^7^(i. GTP h y l), ZL-H/-^-^ 

) &, S-GW7 ,hLPN2©P^-eiiS{H£tl£GTP h (C;b ^"tzJMb 

£tl£0 >^ZL-Hf-^-^^^7°-tr;U^LT^^GTP hV 
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Mi, S-GW 7 <hLPN 2 (DUfUciBS^ IZJ: LJ Jls—^r •{ y $ 

7*ft££££<£ oTLPN 2 legist"£0 M 

2(D^<7=> • mMfolZtes GTP S v Mi, Me 
NB 1 *kWi&tZ>Z.£t<t<$iM^tlZ>o Z(Dif^, MeNB Hi, S1 ̂ <7=>(Dmm 

i^^^^lN/cit)MeNB 1 $ 50 Jfc, GTPh>^ 

h»NB1 £LPN2CDF^0X2/X3>r V* 7 x-*£3&ft&lNfcg>, X2/ 

x3-ry$7^-^(DnmRxfwmmizmtz'MzmmmmztiZo mz.& 
, x2/x3-r>^7x-x(c#^7 7-r/<0i7i cmti, &$gn]$g) 

[0031] =L—tf-T-$%t)7°1zJVikLT^Z>GTP h 

li, MeNB 1 %mm LTS-GW7 <hLPN 2 ©F^£$Eii£ ftT t <UNQ Me 

NB Hi, )l~$ Internet Protocol (IP)JU-*) <hLT$ltgU G 

TP h?;^-f<>yStf7^7-fV V^t"fttf<fclN0 MeNB 

1 ^^fi-r^GTP h©^-fry^(i, S-GW 7 , LPN 2, &tfM 

eNB 1 ti<mtz>)\s-T<( y?T-7)\s<Dm.Miz & y^-e^^o 

[0032] H3(i, ^7^ • 7-^rx^51^©||2(Z)^y^:^LT^^o ^3©0!|-Cli 

, MeNBI #GTP >^StJt7^7-fV V^t^o 

MeNB 1 (i, GTPSV*JU/^v h (DIPT K l> X & 7°P L 

TtJ:Uo ££&'<££, MeNB 1 LPN 2 li, X2/X3-f 7 x-TJC 

fe^Th>?^80 GTP h y ̂ JV) MeNB Hi, S-GW7 

£ LPN 2 © ©S1 7 £ £ IN T n - -?- x - * £ £ JMb U T IN £ GTP h 

^(C^7°"tr>'U^bLs O^ffllNXiE^lt"So & 

fc\ h>*JU8 0(if£££ft&< Tt<fclN0 oty, MeNB Hi, GTPh>*JU 

^ ̂ $EJ2l LT & l/No 

[0033] ^Sro^JtcaiNT^S-r^^j^© 1 ^i, MeNB 1 

MeNB Hi, GTP ^y^JWtyy h£7 7 —xV y<??Z> 

)U-$ tLTW}WttH££<s =L-Hf-/^>> h^rlxy !±!f/c<ft©3£;b70-tz 
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Ltctf-o T, GTP K 9 MeNB 1 COM 

[0034] ^/cs m3(D{mz&^Tifo(D&gt'<^&l£s MeNBHi, GTPhV^JU/^ 

* h£i^fly-c££j£n?&£0 MeNBH*. $imtz>wp h 

K© h^7 < V GTP h>?il//^'yh®h77^^1 

£iE}iy"t£o<hT\ MeNBHi, LPN 2 2 0 

H)iyL/cGTP h© h^7< v ̂ M(CS^^TLPN2 

E-RABX&lzJl/ 2 Z.ttf-£^Z>0 

[0035] *^M£!i«£MeNBK LPN2„ UE4% MME6% &T/S-G 

W7 ©ti^ytCdNT fft0.Ef £0 M4l£s MeNB 1 CDtij^y^l" 7°P >> <7MX 

&Z>o il$§SM£M 1 Its UE4^^^ifS^tl/c7>>701; >7ft^ (uplink si 

gnal) «r7>Tt^LTgitSo £{gx-*4MSP1 3 

Tv-Jvyom^'&jtTZo ®{SSP1 4^1SU 
h7-^y-K\ mtfMME6gL<ttS-GW7lCfej£;*ft£0 m 

ti\ 1zJl> 1 0(Cfc^NTUE4^^S{H^tl/c7>> 7°U S 

-GW7 (C$Eii£tl£0 t/c, UE4^^^fS^n/c$y®x-^09t.NASx-^ 

MME 6 (C$5ii£tl£0 ^{Hx-^MilSP 1 3 (£, LPN 2 XtiMME 6 

cm^jimspi 4£M® 
LTLPN2X«MME6(Cii{S'r^o 

[0036] 2 (i% UE4^T©ZL-Hf-^-^^®{fSP1 4fr£SX 

t#u ^yuiE^^b. -f y* 

£££, ii{Sx-^MiiSP1 2(i% h 

^>7.#— x—$ 3k 5!J iz UU'M $6 £ fain L T i£ff > #;u ̂J £ 

^IHjfi'fHnP 1 His yj$)[/^}ltZ&~3 < $$j||/j£|i£fJpk 

X $ 7 > 'J >7®"^- (downlink signal) £: 

4j|U otl£UE4(CiifHf £0 £££, i£{Sx-*4MSP1 2 (i, UE4 (C 

mm $ n & nmx - ̂ £»PSP 15 ̂  <b sit u s c: ti ̂  n^i 
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[0037] LPN 2 (Ci: y jlffi 2 0 (C&^TUE4 tfiL — +f—Jr 

? izt z>tcsbizs 

ME6, LPN2, RZ/UE4 ys/TZo MftRjlZtt. frJW 1 5 U-

Plane^/^CDIz v h T7 y 70;&?l $£BC1 t"NASp< y iz — ^ ($1*.^ Attach Re 

quests Service Request^ X(£TAU Request) S1 i/'J > f ̂ J7 ̂  

LTMME6 izMixft%>o frJ«1 5 S1^7^^t/DRB^LPN2 (C£^T5i5i 

1-£fc<ftM^&E-RABf££1f$££% X2/X3^y?'J >^><7^ LTLPN 2 

(Cii{S"t£o frlftPSBl 5 feJU2 0T'©DRB£UE4 (C£^T5ili-t£/c<!s/)(C 

<&^&DRBf££1f$££% "tzJU 0-e©SRB^^LTUE4(Cii{S'r^o £ 

rfrJtfEPnP 1 5 (i% SKCjZE^/ci: 9 Dual connectivity^?#— ht"'2)UE4 if-

£>©NASp< y-tz-^£MME6(C$Eii't£^C, jliRLPN£amPNlf $££MME 6 IZ 

iH'fe'f" 50 

[0038] $IJW1 5 '>?&< 1 O0LPN2JC^-ri>^1f^ (&~FN LPNJftl^ 

1f£B£P¥/S) £UE4fr£gfgU '>&< 1 ^©LPN2fr£>jiiRLPN£ji/S 

£?mj&-ZtlT*,£\,\ LPN)iy^1f$g(i, m?L&s UE4(C^^^te$gpnpK ($J 

7il,£s Reference Signal Received Power (RSRP) % XtiReference Signal R 

eceived Quality (RSRQ) ) IZMtt/c, LPN^If 

, UE4 ^SJ'fftRTtb&LPN 2 (Z) U X h S±ftj§ID(Z) U X k Xtt-tzJUD 

®'J7h) £#A,-et<U\ »PSP1 LPN)iy^1f$g(cS^\NT, UE4(C 

a^^te$gpnpK^ftt^»^LPN2^)l^LPN(h LT)lA,-et<U\ HflKCfc 
l^Xs »PSP1 U-Plane^^ftrofca&CDNAS* v-tz-*>*£MME6lCfe 

LPN}iy£1f$££UE4fr^{gU jliRLPNro^^^oTt 

<U\ t/c, l&(D{mz£>^Ts »PSP1 NASp< y-tz-^£MME 6 (C$wi 

L/cm(CS1^7^^#^E-RAB(CM'r^^7^=l>xdrX h (E-RABf££1f$£ 

) £MME6fr£g{gU ^CLPN}iy£1f$££UE4fr^{gU )1^LPN(Z)>£££ 

fr l\ =t L T E-RABsS^lf *6 £ jliRLPN (C iifS L T fc <fc 

[0039] H5&, Lpn2(Dmmn%:^ty'nytmxfcz>0 mBiz^titcmBmm 
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SP2 1, i£{gx-*4MSP2 2, g{Sx-^MiI^2 3, MIS2 4® 

4$ttg;wimi, ^4ic^£ftfcsitej§i 
MSPl U iifSx-^MilSPI 2, g{gx-*4MSP1 3, StfififSSPl 4 

[0040] LPN 2 (Z)$lJ^PnP 2 5 (i, MeNB1 (»PSP 1 5) £>©E-RABf££1f *B£X2/X3 

V^77^UTSiU E-RABf££1f$£(C^TS-GW7 £©ST< 

7^&tAJE4 ^©SRB^IS^I-^o 

[0041] ^6(i, UE4 0^^J^^-r^Py ̂ -e&£0 ^®MSP4 Hi, -fejU 

1 0 RXf 2 0 CD Sfc, &$gjfi{gSP4 1 (i, 

^J&SeNBtCcfcoTjSffl^ftS^ro-bJU©^^ U TT<flJ ?-*> a 

- h ITtttlV &$gjIfggP4 Hi, n—If—x-^CDitfSXli 

ilfSSP 4 Hi, 7>Tt^LT, eNB1 gL<(iLPN2X(iotl^^A^ 

g{gx-*4MSP4 2li, 

U >^'fH•^•AvlQS'fHT^— *? ^r^TU ITf-•$7$U^PPP4 3 (Cji^o x —•£ flU^P 

•P 4 3 (i, Sfc, 

gP4 4&tfl&$gifi{gSP4 1 (i, x-*f»gP4 3fre>#^£ft£i£{gx-* 

^S^T7^ 7°'J eNB 1 g L < tiLPN2X(i£ tl 

[Rl^TSIMt" So 

[0042] UE4 (Z)$IJ^PPP4 5 (i, MeNB 1 t(Dm<D1z)V\ 0 iZ&tf ZSRB%m±LT Z> & 9 

te$MfSSP4 1 £»Pt£0 ^LT, »PSP4 5(i, LPN2 £©F^CDRB£fl| 

\LtZ>tcisbmm%'Mmn%Mem 1 fr^fgL, tf-

x-*£SMXli£MT£<fc9&$l>I{gSP4 1 £»Pt£0 d*UC<fcy, UE 

4 (i, MeNB 1 £(Dis<f1~\) >^(CS^\NT, LPN 2 t (DmxmB^i)- LT®{S 

[0043] ££>(C, $IJ^PPP4 5 (i, '>& < <h t 1 ^©LPN 2 frbGiW > 'J 

)teU LPN}iy^1f$g^MeNBHCii{HLTti;^o SSlC^fc <fc 9 £, LPN5IU 

£'lf^i, MeNB 1 (Ci;S)l^LPN(Z)>^^(Z)/cto(CM^tlSo 
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[0044] m 7li, tmxfo&o ilfSSP 6 Hi, MeNB 1 R 

t/S-GW7 tmmtZo ^7^f££»PSP6 2(i, MeNB 1 &tfS-GW7 tmiE%P 

5 1^LtIiU Ztlt><D£W.lZ&VZ*/Vi-1) >^77 (S1*>^ 

(E-RABX(iS1^<7^) ©f£££»Pt" &o 

JM*ft(c(i, ^7^f££»PSP6 2(i, MeNB1 LTUE4 £>g{g L/c 

#^0(Z)NASp< v "tz — V (0!lzJi, Attach Request, Service Request, XtiTAU 

Request) (CJ^LT, S-GW 7 tCS1 (Diz *t h T V 7°£^t" & 11 =fc 

IC, E-RAB(CM1-^^7^l^1f^ (O^y, E-RABf££1f$£) £MeNB HCi£ 

{n lJ~ •?> o 

[0045] ££>£, 2li, MeNB 1 fr^LPmn^iEtZ>o ZtltZ 

i^J, 2(i, LPNlf$gtC<fcoT^^nfe]14RLPN^:©^©S 

K7>> 7°-r^i:9S-GW7 iZWRTZZ 2>0 -0!KC£ 

INT, ^7^IS^IJ®SP6 2(i, ft £0©^ 7^ fey h y 7°^ (Create Sess 

ion Request) lCi>lN-cjliRLPN£S-GW 7 (Cg^P LT t <fc INQ t/c, ffe©0!KC 

J51/NX, ^Z^IX^SU^PPP6 2 (i, S1^Z "7 CD Mifflin (Modify Bearer Req 

uest) lC£lNT]iiRLPN£S-GW7 ICjifc] LTt £l\ 

[0046] ^8(i, S-GW7(Z)ti^y^^'r7,P>> £^T£>£0 fifSSP 7 Hi, LPN2<h 

CDP^CSI^Z^fitliL, ^§£ST<:P^£^LTLPN2 ^©^TIL—tf—x-

®{SSP7 1 li, UE4 (Ci: •SfeJU 1 0£^L/cZL-Hf 

-x-^©g{SX(iii{H©/cto(C, MeNB 1 <h CDP^tCSI%m±L LT t <fc 

l/N0 ®{HPP 7 4 (i, EPC 5 F*3©Packet Data Network Gateway (P-GW) <h0[lfl 

(CS5/S8^<ife(DT-$*M£W.t(Dr3-e=L—if 

{5 lJ~ •?> o 

[0047] iifSx-^MilSP7 2 (i, ®{SSP7 4 3bNe>UE4^0"Fy U 

- * £ SIS L, ±M £ S5/S8^< 7 7 "F>MJ0S1 ̂ <7=> ©ttJ&HI# ICg^lN 

TTlJ 'J > 9 3-~ ~*f—x — $ ̂ rSI^T7^ (C 7 7 — X'f SlSf-

^MISP7 3 (i, ®{SSP7 1 3bNe>±y U S5/S8 

^7^«hS1^7^©>^J^M#(CS^\NX±i'J U >^ZL-Hf-^-^£S5/S8^ 
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771:7^7-7^ y<?tz>o 

[0048] SCelUCfcM^^U-Plane^7^©5ili#|III(Z)fl:^y(cdN 

TlW$Z>o H9&, SCelUCfcM^^U-Plane^7^©5ili(CM'r^MeNB 1 © 

U«^t7P-ft-hfl)§o 7T'^S 1 0 1 -m, MeNB 1 (»p 

•P 1 5 ) (i, Dual connectivity^:?#—ht"'2)UE4 AV|QS U-Plane^T7^(D 

izv h I7 V 7°^:?l t"NASp< v iz — V ($Jz.ti, Attach Request, X(iSe 

rvice Request) ^-at^RRC^ v iz — V&'§£.{%'$ Z> 0 7°S 1 0 2T(i, M 

eNB 1 (frj«1 5) (i, \lE4frb&m[stcMS?iyiz-*/%:ME6lZ&mtZ 

o 7T'^S1 0 3-Cli, MeNB 1 (frj« 1 5) (i, LPNff$££MME6 (CiifS 

t£0 LPNff^i, UE4©x-^^7^ S1^7^) 

LPN^r^fo 

[0049] ^1 Oli, SCelUCistt^U-Plane^T^roiUft#!!©^ 1 ©0U£^f*> — 

il OCD0iJ-Cli, MeNB Hi, UE4 fre>CDNAS* y -tz-^£# 

frRRCp< ytz-^©g{S(C^LT)l^LPN^)^^L. M^LPN^t LPN'lf*g 

£NASp< ytz-^,h^CMME6(Cii{H't£o Xj v 7°S 2 0 1 T?li, MeNB 1 R 

tFUE4 (i, RRC=I*£*> a y%W\LtZ>o 7>T V 7°S 2 0 2 T?li, UE4(i, U-

P lane^T7^ ©1z y h T7 y 7°^:^^<t"'2)NASp< v iz — ^ (0!lzJi, Attach Requ 

est. Service Request, XtiTAU Request) ftmii'T&o fefcs LTE (C & •!> R 

RC=l*^>a >5tli(i, SRB1) (DfetLt 

, m®(D7y 7°'J V^NAS* 7T-^S2 

0 2 ©NAS* y-tz-*>*&, RRCzi *> a UT'^S20 1) (D 

sitil(CUE4 AV|QMeNB 1 tl^RRCConnect ionSetupCompletep< v iz — i? 

(C'a^tl'So 

[0050] Xxy 7°S 2 0 3-m, MeNB Hi, '>& < £ t 1 ^©LPN 2 ©t^A^jl^LP 

N^tSo MeNB Hi, LPN)iy£1f$££UE4 £>g{g U UE4££ 

tt£S{Spnplt^&fc?&LPN2£M^LPN(h 7°S 2 

04Tii, MeNB Hi, NAS* v-tz-*>*£MME6 £££, jiiRLPN£^ 

1" LPNff$£ £ MME 6 (Cii£c MeNB Hi, NASp< y "tz-^feitf 
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CD "S1-AP: INITIAL UE MESSAGE" (CLPN'lf $££#<£ T t 

[0051] Xxy 7°S 2 0 5"m, MME 6&t/S-GW 7 &, UE4 (DtctfXD^T y h T 

y MME6(i, Create Session Requests y iz — 

•v^rS-GW7 S-GW7(i, Create Session Requests y iz — V^k.^. 

{HLS EPS^T7^ =1 h • X —h U L, MTF L 

^^P-GW,ha{HLTS5/S8^7^©^7^=l>xdrX h£f£^U Sl^j7^© 

S-GW 7 (||© x> HM"W > fit, S-GW7&, S1^7^=l>x 

h (oj lJ, Create Session Response^ y iz — is) £:MME6 

(Cii{S"t£o S1^7^=l>xdrX Mi, U-plane-e©S-GW7 ©7 KU 

h Ktfv'f > hs^O^1 (Tunnel Endpoint Identifier (TEID 

) ) TEID TEID (i, S1^7^«h LT©GTP S V*JU0S-GW7 {UlCfctt 

SiVK/K'fVh^to 7°S 2 0 6"m, MME6(i, INITIAL CONTEX 

T SETUP REQUESTS y\z — *J £ MeNB 1 (Cii{S1~£o INITIAL CONTEXT SETUP RE 

QUESTS y-tZ-^i, E-RAB©^7^=l>xdrX h (E-RABf££ffW 

[0052] Xj V 7°S 2 0 7 T?li, MeNB 1 (i, E-RABf££ff $g^X2/X3^> ?-y 'J >?<< 

7^£^LTLPN2 Caii, jliRLPN) iZMitt£c E-RABf££1f$^i, S1 

LPN 2 (i, E-RABf££ff TS1 

DRB^IS^I-^o Sl^Z^lS^'If^i. S-GW7 <h CDS1 ̂  CDfflAZ 

E-RAB ID, Quality Cla 

ss Indicator (QCI), S-GW7 (DIPT K U7>, S-GW7 MJCDGTP h (SI^T7 

©TEID, security key, ^t/UE4 (CflJ ^ <Q tl/cTemporary Mobile Su 

bscriber Identity (TMSI)©? t>'P&< t 1 t/c, DRBf££1f$£ 

(i, UE4 <hCDDRBCD5iiZ(C{&l!&fx£fi$lx^#ijNo DRBf££1f$^i, E 

-RAB ID, Quality Class Indicator (QCI), l"f ̂ ^.t/MAC?^U 

[0053] Xxy 7°S 2 0 8-m, MeNB Hi, -tzJU OCDSRB^ffllNT, t^2O"e0 

DRBCDfx£fi$lx£:UE4 (Cjl/fHt"'i)o DRBCDfx£fi$lx(i, RRC Connection Reconf 

igurat ion;* y iz — ^Tjiff!£ tl£0 UE4(i, DRBCDfx^fiSU;:^^ TD 
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[0054] 7°S 2 0 9-m, MeNB Hi, E-RAB©f££^7 * V iz-i/ 

g^J, INITIAL CONTEXT SETUP RESPONSES yiz — is) ^rMME 6 (Cjl-fHt" 50 ^ 

§£p<y-tz-^i, S1^7^CMt£LPN2iy©f££fi$£ jliRLPN© 

7 KUX&tfTEID) 7T>^S2 1 (mi, MME 6&t/S-GW 7 (i, IN 

ITIAL CONTEXT SETUP RESPONSES y -fe-^CS^VT, EPS^Z^ =1 

h©M£tT9o MME6 (i, )1^LPN(Z)7 K U X&tfTEID£#frp< 

y-tz-V (Oty, MODIFY BEARER REQUEST^ yiz — is) £S-GW7 (CiifSf£ 

o S-GW7 (i, MME6^^S{HL/cLPN2©7 KUX^t/TEID(Ci:^T, SI^Z 

Ml/ft" 5o 

[0055] iil±(Z)Xxy 7°S 2 0 2~S 2 1 0©MiI(Ci:^T, UE4 ^S-GW7 ©F^ICL 

PN2^^S"r^E-RAB^IS^^tl^o Xxy7°S2 1 1 Tii, UE4(i, -tzjU2 

0 &tRPN 2 £mL T =L ~ +f--x — ^ £SfSX(iiifS1" £o 

[0056] 2*UC, U-Plane^7^©5ili#|III©^Wy(C^lNTl^0^'r^o il Hi, SC 

e I UC ^ ̂  U-PIane^< 7 ̂  ©5tli#|III© H 2 ©^y ^ 1" ^ ^ T S) ̂  

o @1 1 ©$y-m, MeNB 1 (i, NASp< y\z-*J Uj'^ 7°S 3 0 3) £MME6 

(C$EiiL/cfi(C, S1^7^(CF^1-^^7^=l>xdrX h^MME6^^S{SL ( 

V 7°S 3 0 5 ) , =1 >x^r7v h ̂ rjliRLPNtCjl-fH L (X"ry7° 

S 3 0 7) , ̂  LT)l^LPN(ca^^S1^7^©I^^T^tl/cm(CLPNlf$g 

^MME6(Cii{H-r^ UT'^S 3 0 9) 0 MeNB Hi, 

£©^u7£MME6 (C$£^-t£/c<ft©S1-AP: INITIAL CONTEXT SETUP COMPLETE 

MESSAGE" lCLPNlf£g£^g>£0 

[0057] il 1 (DX^y 7°S 3 0 1 RXfS 3 0 2 lC£tt£4Mli, |10©Xjy 

7°S 2 0 1 RXfS 2 0 2(C£tt£MiI<h^*§-e&£o 7T1^S 3 0 3Tii 

, MeNB Hi, UE4A^©NASp< y-tr-y^MME6 XT>^S3 0 

4Tii, MME6&t/S-GW7(i, EPS^7^©fe v h 7 V 7°#JIII£^Tt" &o Xj 

y7oS 3 0 5"e(i, MME 6 (i, INITIAL CONTEXT SETUP REQUESTS yh — i/fklft 

eNB 1 (Cii{S"t£o INITIAL CONTEXT SETUP REQUEST^ yiz — V(i, E-RAB©^ 
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[0058] 7°S 3 0 6Tii, MeNB Hi, '>& < 11 1 -^©LPN 2 ©t^A^jl^LP 

N^tSo MeNB Hi, LPN)iy£1f$££UE4 £>g{g L. UE4££ 

tt£S{Spnplt^&fc?&LPN2£M^LPN(h 7°S 3 

0 7Tii, MeNB Hi, E-RABsg;£1f^£X2/X3*>^'J LTjl 

Wmzmnt&o Xxy7°S3 0 8Tii, MeNB Hi, -feJU 0©SRB£ffllN 

T, -feJU2 0T©DRB©f££1f$££UE4(Cii{S-t£o Xf^S3 0 7M'S 

3 0 8(C£tt£MiI(is m 1 O07T'y^S2O7M'S2O8[:fcn^i 

iM<h |W]^ll"T:'S)'2)o 

[0059] Xxy 7°S 3 0 9Tii, MeNB Hi, E-RAB©f££^7 * V iz-V 

^y, INITIAL CONTEXT SETUP RESPONSE* yiz — is) ^rMME 6 (Cjl-fHt"50 £ 

©INITIAL CONTEXT SETUP RESPONSE* y-tz-^i, jl^LPN£^-f LPNlf 

ZfOm-S. LPNff^i, S1^7^(CM1-^LPN2iy©|^1f$g (0ij*.tf 

, mwmy KUX&tfTEID) T&-3Tt<U\ Xxy7°S3 1 OTii, MM 

E 6 &t/S-GW 7 (i, INITIAL CONTEXT SETUP RESPONSE* y -fe-^CS^VT, 

EPS^Z^PVx^rX h©M£tT9o MME 6 (i, )1^LPN©7KU 

X&tfrEID^#^* y -iz-is (Oty, MODIFY BEARER REQUEST* y iz-i/) 

^S-GW7 (CiifH-r^o S-GW7 (i, MME 6 L/cLPN 2 ©7 K l^&tfTEI 

D(ci; oT, SI^Z^IS^^Mff-r^o 

[0060] iil±©Xxy 7°S 3 0 2~S 3 1 0©MiI(Ci:^T, UE4 <hS-GW7 ©fUHCL 

PN2^^S"r^E-RAB^IS^^tl^o XT? 7°S31 1 Tii, UE4(i, izJU2 

0%xfiLPN2&m&LT3--+F—T-*&gmxiAmmT&o 
[0061] &£, il 0©77'^S 2 0 3M1 1 ©Xxy 7°S 3 0 6Tii, MeN 

BHi, ^rtl©LPN2 tM-e^l\if^(CMeNB 1 ®LTt<]:^o 00*. 

, UE4(C<J;-3T}iy££ftfc^rft©LPNg{Hpnplt:6SM;&T0£*I^C, Me 

NB Hi, UE4©U-Plane^7^;&S#©-tr>'H 0 LT t <£ l\ 

[0062] <m2(Dmmmm> 
*£MBWAs UE4frt><DLPNMfcmn&H^TmiRLPN&fcfcT&^M<D 
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tmm-v 
fo&o *^M#JUC#£MeNB Hi, UE4 fre>ft*;0©NAS* y -tz-^ (mti. 

Attach Request, Service Request, XtiTAU Request) ^"afoRRC* v iz — ^ 

£SfSU ^§£NAS* yfe-y^MME6(C$Eii'r^fu(CLPN}iy^1f$g^UE4^^ 

S{Ht£o ^LT, MeNB Hi, LPN}iy£fi$£(cS-3VT)l^LPN£>££ L, jl 

^LPN^^-rLPNlf$g,h^(CNAS* y -tz-^MME 6 ICfeitf &o L/cA^T, 

^M#J(C#^U-Plane^7^©5tli#|III(i, il 0 L/cH 1 CDflKCjH 

[0063] MeNB Hi, RRC=l*^>a> (SRB1) LPNJftl^lf^©ii{S£UE4(C 

t/c, MeNB Hi, LPN 2 > U V^fS^M^UE 

4(C^LTt<U\ MeMB Hi, )iy^i>(Z)'>&< <h t 1 ^©LPN 2 £UE4 (C 

®^P LT & <£ lNo —^Tti, MeNB 1 (i, contention-based random access pr 

ocedure^r'afoRRCzi is a V^fftAZ^IIIjtCD^T, LPN 2 CDMJAE:£:UE4 

lTt<t^0 JM^&^HCti, MeNB 1 (i, RRC Connection Setup* v iz — i? 

>yA7^"tzX#|III(Z)||4Xxy 7° • *ytz-^) (Cfc^NT)iy^=l>7< V 

U-i>a >^UE4(Cii{ILTti;^o )iy^=l >7 -f <? \s — */ a Mi, UE4# 

O0UX t/c, ffeCDfljTli, MeNB Hi 

, RRC=l*^>a L/ctitC, RRC*ytz-^ RRC Con 

nection Reconfiguration) ^T^KNTMJAELP >7 -f f U — :> a >^:LIE4 

LTfeJ:l\ 

[0064] t/c, UE4 (i, JMKJU^E-K^ SRB&t/DRB^li LT^^^ 

^) (CLPN2©y^>'J >^{H^£^<ft)iy£LT£$, RRC=l*^>a VCDfll 

il^(CRRC* y iz —^ ($yxJi, UE Information Response) lNTLPN)iy^ 

1f*B£MeNB HCii{SLTt<U\ £©*1^, SMU^E- K^©UE4 (Ci;£ 

MJ/i^i, Logged MDT (Minimization of Drive Tests) TfrfotlT & <£ 

IN0 Logged MDT(i, 3GPP TR 36.805, &tf3GPP TS 37.320(C*I££ tlT^Z 

o 

[0065] il 2 li. 
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7°S 4 0 1 RXfS 4 0 2 @1 0© 

Xxy 7°S 2 0 1 RXfS 2 0 2(C£tt£MiI<h^*§-e&£o 7°S 4 0 

3-eti, UE4(i, LPM^1f£g£MeNB WCgfg-r^o Xr'^S4 0 4m 

MeNB 1 (i, LPN}iy^1f$g(cS^\NT)l^LPN^>^^-r^0 7°S 4 0 5 ~ 

5 4 1 2 HI 1 O07T'> 7°S 2 0 4~S 2 1 1 

iM<h |W]^ll"T:'S)'2)o 

[0066] |13(t *^M#JUC#£MeNB 1 0W^t7P-ft - STfe* 

o 5 0 1 T(i, MeNB 1 (ftjlJtfiPnP 1 5) (i, Dual connectivity^:? 

#— h t"'2)UE4 (Q#^0(Z)NAS* v iz — V ($yxJi\ Attach Request, Servic 

e Request, XtiTAU Request) ^-afoRRC* v iz — V'*k'§L{E'tZ>0 #^0©NAS 

* V iz — 'vHi, U-Plane^/^CDIz v h I7 V 7°^ 31 $ d T * ̂  "tz — V"C £> £ 

o 7T-> 7°S 5 0 2Tii, MeNB Hi, UE4 fr^LPN}iy£1fL/cfr£¥0 

£t5o LPN)iy^1f$g^g{H-e$^^iI^ Uf'^S 5 0 27N0) , MeNB 

Hi, MeNB 1 ^^S-r^U-Plane^7^©IS^^MME6 M 

eNBHi, NAS* y-tz-*>*£MME 6 ICfeitU "tzJU 0 T?©DRB£^frE-RAB©fii 

AZ^rfj^o 

[0067] LPN)iy^1f$g^g{H L/cif^ Ux v 7°S 5 0 2 T?Y E S) , MeNB 1 (i, UE 

4 CDU-P lane^/7^ £:1z y h I7 V 7°T Z> % ^ ̂  DRB$.t/S1 & 

s UT'^S 5 0 4) O ^LT, 7T-> 7°S 5 0 5Tii 

, MeNB Hi, MJKLPN^©^ 7 MME 6 (C^-t£0 MeNB 

Hi, NAS* yiz-i/%ME6lZ&mtZ£&lZ, jliRLPN£amPNlf$££MME 

6 (CiU'fe'f"50 

[0068] ii 4ti, *mmzmzmz>\)E4(Dm/tm%^t7n-3L*-s-e&*0 
Xxy 7°S 6 0 1 Tii, UE4 (»PSP4 5) li, U-P lane^Z^©"tz v h 7 V 

70^?l$^Bo-rft^0(Z)NAS* ytz-y^RRC* y -tz-^lCimTMeNBlCiifgf 

So ^LT, 7T'^S 6 0 2MS6 0 3m UE4 (i, LPN)iy£1f$££{£ 

ft lA^Tl^ d ft % MeNB HCitfgf £c UE4(i, MeNB 1 

(CJ^i;TLPN2^^©yr>> U t/c, UE4 (i, T 
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-f LTMeNB 1 (C 

jHfe LT & lN0 

[0069] ^ffiMlTii, MeNB Hi, NAS* y -tz-^CDMME 6 TLPN 

Ltctfi T, MeNB Hi, NAS* ytz-^(Z)MME6^(Z)$Eiifu 

£^&MiRLPN£&:£T£££tfT££0 MeNB Hi, NAS*vtz-

CD MME 6 jliRLPN^rMME 6 IZMftitZZ tT $ £0 

[0070] <m3(Dmmmm> 
*£MBWAs m 2 L/cLPN)iy^1f $£©UE4 £>MeNB 1 ^(D 

MiSfDM^M^^To X?1 1 t 

mWre&Zo MeNB Hi, g$O0NAS* ytz-^£MME6(C$E 

iit£fu(C, LPN2©}iy££UE4(C^t£o il 5 li, *^feMI«£U-

Plane/Ns/7^CD5lil#|IIICDfl:'f^'f^y^:^t"'>' —/?>7viT^)'2)o i 1 5 0$jTli 

, RRC=l*£*>a >©5tli#JIII(Z)^T, LPN 2 7T^S 

7 0 1 T(i, UE4(i, RRC Connection Request* y iz —^ y $\U~F9 iz. 

7° • * v-&-*>*) £MeNB 1 CltT^o 7T^S7 0 

2T(i, MeNB 1 (i, RRC Connection Setup* y iz —^ y*?k,~}7 0 1z7># 

JIII©H4Xxy 7° • * ytz-^) £i£fg-f£o y 7°S 7 0 2 CDRRC Conne 

ct ion Setup* y iz — ^i, SRB (SRB 1 ) CD^OlSP >7 -f ^U — :> a > 

tt&lZ, LPN)iy^P>7< yu-^a Xj v 7°S 7 0 3 Tli, UE 

4li, LPN)iy^P >7 -f V\/ — */ a >(C£lNTJs££tl/c'>&< <h t 1 0(Z)LP 

N2^^©yr>>U Xxy 7°S 7 0 4Tii, UE4 (i. Me 

asurement Report* y — lNTLPN)iy^'ff$g^:MeNB 1 

V 7°S 7 0 5 Tli, UE4 (i, ft^OCDNAS* y-tz-^£#frRRC Connection Set 

up Complete* ytz-y^MeNB 1 CltT^o &fc\ LPN^If £g©i£{g U 

7 04) (i, RRC Connection Setup Comp lete* v iz — V(Dm\E (7> 

=rv 7°S 7 0 5) CD&lCfrfeftTfc H 1 5 07T^S 7 0 6~S 7 

0 8lC£tt£4Mli, il 2 07T'> 7°S4 0 4-S4 0 6 £ £ £ MS £ 

|W]*§T&£o £<^C, il 5TiilES^m^tlT^^^, 
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7°S 7 0 8(C3I$^T, il 2©7T^ 

S4 0 7-S4 1 2 

[0071] MeNB Hi, RRC=I *> a LPN 2 

(M££UE4 U LPN)iy^|f$g^UE4 £>£{§•?S£0 

[0072] <m4(Dmmmm> 
m 2 L/cLPN)iy^|f $£©UE4 £>MeNB 1 ^(D 

MiS(D*fe(DM:W$\&TFTO (ci%£isXxA coif j$;$y(iHI 

1 £|ture&£0 *^ffiMI»£MeNB1 (i, RRC=I is a XDfitli^C, 

LPN2©)iy££UE4(C^-t£0 il 6 (i, *^M#JUC#£U-P lane^Z^ 

(Z)5ili#|III(Z)fl:^y^^-r^-^>Xi-eS)^o Xxy 7°S 8 0 1 ~S 8 0 

3 (i, LTElC£tt£ji^CDRRC=l*£*>a >©5ili#jl|I£^ LT^£0 "f&to 

^3, UE4(iRRC Connection Request* y iz — y^r MeNB 1 (CiU'fHL (Xj'^ 7° 

S 8 0 1 ) , MeNB 1 (iRRC Connection Setup* y 1z —S/&UE4 ICjiHH L (X 

8 0 2) , LTUE4 (iRRC Connection Setup Comp lete* y iz —^ 

^MeNBHCitfi-f£ UT'^S8 0 3) 0 

[0073] Xxy 7°S 8 04-m, MeNB Hi, LPNJftl^zl > 7 -f ^ U-*> a > £#frRR 

C Connection Reconf igurat i on* y iz — is ft[)E4lZ:M{E1t Z>0 MeNB 1 

(i, RRC Connection Reconf igurat i on* y h — islk^ l/NT, LPN 2 CDMJ/i:£:UE 

4(C^^-r^0 X^y 7°S 8 0 5Tii, UE4(i, LPNJftl^zl > 7 -f <f l>-is a 

t 1 •^©LPN2^^©yr>> u 

T&o XT~ y 7°S 8 0 6 T(i, UE4(i, Measurement Report* y h — islk^ 

^TLPN)iy^1f$g^MeNB 1 CltT^o il 6 ©7T V 7°S 8 0 7 ~ S 8 0 9 

(C£tt£MiI(i, il 2(DX^y 7°S4 0 4-S4 0 6 £ £ £ 4M £ HUH 

-e&&0 £<^c, ii 5-etiiES^m^tiT^^^, xmifoMmzmzm 
IfegififS^xAli, Xxy 7°S 8 0 9 ICSI^^T, il 2 077f^S4 

0 7 ~S 4 1 2 <h^*§©MiI£tTPUi<U\ 

[0074] MeNB Hi, RRC=I *> a LPN 2 (M^U 

E 4 izm^ U LPN)iy^1f m*UE 
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[0075] 

m 2 L/cLPN)iy^1f $£©UE4 £>MeNB 1 ^(D 

m&mi tmm-e&Zo *^M#JUC#£MeNB 1 (i, Logged miZtit^TT 

-f SMU^E- K0UE4tC<fcoTJ|X^^n^dfl!l^P^LPN^1f$g^: 

50 UE4(i, g$O0NAS* y-fe-^Sriifg'f £fca&lCMeNB 1 £©RRCP*£*> 

ay^BiLt&$kizs Logged MDTlCtfco TJJXH£ tlfdiy^P ̂ £MeNB 1 (C^i 

{n lJ~ •?> o 

[0076] il 7 (i, *^M#i»£U-Plane^7^©^Ii#JllI©JM*$y£^1^>-

XT'^ 7°S 9 0 1 T?li, UE4(i, jM KJU^E- K^(C)iy£ 

P^£J|X^"f£o Xxy 7°9 0 2~S 9 0 4Tii, UE 4MeNB Hi, RRC=I 

*£*>a V^:££J:tfg$!J©NAS* y-fe-$;©;£gfg£?T9o 

S 9 0 4 (C & •!> RRC Connection Setup Comp lete* y iz —'vHi, UE4^Logg 

ed MDTlCg^Oiy^P^S:^ 7J7^1f$*£^/i,"C:& <fc 

IN0 £*UC<fcy, MeNB Hi, UE4 ICfcy^P 

^c>££-e$&0 

[0077] y 7°S 9 0 5 T(i, MeNB 1 (i, UE Information Request* y — 

)iy^P^, -T^fe^LPNlf^, ©ii{S£UE4(C^-t£0 7T'^S 

9 0 6T(i, UE4(i, UE Information Response* y 1z —l/NT, MJ/i:P 

^ (LPNff$£) £MeNB 1 ICitfit"£0 i 1 7 7°S 9 0 7 ~ S 9 0 9 IZ 

£tt£4Mli, il 2 07T'> 7°S4 0 4-S4 0 6 

«)5o ^*o(c, ii 5-etiiES^m^tiT^^^, *mmzmzmz>mm 
ilfg^x-Mi, 7°S 9 0 9 ICSI^^T, il 20^j-^S4O 

7 ~ S 4 1 2 <h^*§©MiI£tTPUi<U\ 

[0078] i 1 8 (i, *^M#JUC#£MeNB 1 7 P-?1 ̂ - STfe* 

o 7vX,v70S 100 1 T(i, MeNB 1 ($lJtf§Pn|3 1 5) (i. Dual connectivity^: 

•?#-Sf£UE4fre>g$O0NAS* (0iJ;Ltf, Attach Request, Serv 

ice Request, XtiTAU Request) ^-afoRRC* v iz — V'fc'zk.iE'tZ>o ft^OCDNA 
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S* v iz — 'vHi, U-Plane^Z^CDIz v h T V ^ iz — VHfo 

£c XT'^SI 0 0 2^ MeNB Hi, )iy^P y©{£ft£^-t®£P£UE4 

02t?NO) , MeNB Hi, MeNB 1 ^^S"r^U-Plane^7^©IS^^MME6 (C 

I^tSo ^SlJ, MeNB Hi, NAS* y -tz-*>*£MME 6 U "tzJU 0 T 

CDDRB £ #frE-RAB CDfiili £ ?r 9 0 

[0079] UT^S 1 O O 2TY E S 

) , MeNB Hi, mfcn? (1-^^t»LPN)iy^1f$g) ©*g£^3c£UE4 (CiifSt 

£ UT'^ 7°S 1 0 0 4) 0 Xxy 7°S 1 0 0 5 JkXfS 1 0 0 6Tli, MeNB 

Hi, mfenvz&mbs uE4®tc®mRmmi^77%mMtz>m$R\-PN 

Z&'MT&o ^ LT, 7T'^S1 0 0 7 Tii, MeNB Hi, )1^LPN^(Z)^7 

^f£££MME6 iZWRTZo MeNB Hi, NAS* y -tz-*>*£MME6 (C 

M^LPN^^-rLPNlf$g^MME6(Cii{S'r^o 

[0080] ii 9(i, *mmzmz.mz>uE4(Dm/tm%^t7n-3L*-ST&*0 

7T1^S 110 1 Tii, UE4 (»PSP4 5) (i, jM KJU^E- K4nc?ro 

/CLPN 2 LTIN&A^^y&0 >iy^• 

^ftLTlN^tNjf^ Uj'^S 1 1 0 1 TYES) , UE4 (i, 

©NAS* ytz-^©^^MeNB 1 ^^{11"^ UT'^S 1 1 02) 0 CtUCft 

LTfcy^P LTlN£jf£- Uj'^S 1 1 0 1 TYES) , UE4(i 

. ^t/ft^NAS^yfe-^MeNBHCiifSt" 

£ UT'^S 1 1 0 3) o 7T'^S1 1 0 4MS 1 1 0 5Tli, UE4 

(i, )iy^Py (1-^^t»LPN)iy^1f$g) ©^^£MeNB1 fr^fgL. » 

p^^MeNB 1 izmnt&o 

[0081] ^M#JTii, MeNB Hi, 74 SMU^E- F^lZ^fyZmZtlT^tcLPm 

^If^^ffllN-cjliRLPN^^-rSCl^^T^So LfctfoT, UE4(Ci:£LP 

nZCOm^W-D^W^^tcdb, jliRLPN©^, Rm-P\.anes<7?(DWiL 

T££0 

[0082] <m6©^M#J> 
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XT-ACDlHjiK$i.H£i 1 <h[W]£iT 

fo&o *^M#i»£MeNB Hi, UE4 y iz-V (fflZtf 

, Attach Request, Service Request, X(£TAU Request) ^MME 6 L, 

S1 ̂ 7^ (CM t5^773 b &ME6 frbgm LfcmZs LPNJIU^If 
n%UE4fribglEtZo T, MeNB Hi, LPN^If ̂ ICg^lNTjliRLPN 

&Ls 31±RLPNIZ 33 Z> S1 ̂  7 =j (Dfrfrtltdfc IZLPN'lf $£ £MME 6 iZ 

MIST*, L/c^T, ^M#J(C#^U-Plane^7^©5tli#|III(i, il 

1 izzkLfcm2<DmzmMLr^z0 
[0083] i2 0&, *mmtmzmZ>U-P[ane'<77(DWiL^m(Dmmn%^Ti'-

tryxmtfoZo 77'^SI 2 0 1 ~S 1 2 0 5 il&, i 1 1 

©XT'^S 3 0 1 ~S 3 0 5lC£tt£4M£|tl*il'e&£o X^yfS 1 2 

0 6T(£, UE4(£, Measurement Report* y iz —lNT, LPN)iy^'ff$g^: 

MeNB 1 (CiifH-r^o 7T1^S 1 2 0 7 Tii, MeNB 1 &, LPN}iy^|f$g(CS^ 

INTjliRLPN^^-rSo 7T'^S1 2 0 8-S 1 2 1 2iZ3Stf 

il 1 (DX^y 7°S 3 0 7~S 3 1 MZ&ttZtmtmWi-ZfoZo 
[0084] <w,7 

Dual connect i vi ty£:?# — h t"•SUEI'll©H 1 

3<DM%^To *^M#i"efftBE£tl£Dual connectivity?#-SUECD&di 

ufci i ~i6^ 
MMmzmzmmmm^xTJxfDmj&mim 1 £iturc&£0 

[0085] (f§ 1 ©*i!±!#JIII) 

i2 Hi, ii (D^&mm^tis-'ryxm-zJb&o % \ 
(£, UE4A*, Dual connect ivi ty?#—Mlt^lx^rMeNB HCjfifrlt"£ 

SI 30 1) o UE4&, Dual connect i v i ty£?#- h TZ Z £ % (X&?# 

— h L^l/Nil <h) ^rMeNB 1 (Cjfi^PftUi'i:lN0 MeNB 1 (£, Dual connectivity 

?#— Mlt$lx£:UE4 LS UE4^Dual connect i v i ty^:?#— h T •£> & 

UT'^ 7°S 1 3 0 2) 0 
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[0086] UE4(i% RRCzi a >CD5lil#|III(Cj3^'2)RRC connection req 

uest* v iz — 'vXtiRRC Connection Setup Complete* v iz —•>HC&l,NTDua I 

connect i v i tyCD?# — h LT & lN0 $yx.ti\ UE4(i% RRC connection 

request* >y iz — 'vHC"a ^tl^establishment caused -o TDua I connectiv 

ity©?#- h^LTtJ:^ Ztcs UE4&, si^CDNAS* yiz — 5/t. LT 

©Attach Request* y iz — V(C"a ^ tiZ> T9 V 519 -f 7°X(i 'J 917 h 9 -f 

7°(C J: o TDua I connect i v i tyCD?# — h LT & lN0 

[0087] (8S2©&di#JIII) 

H 2 (Z)^HH#|lllT(is MeNB Hi, Dual connectivity?#—hUECD^^Zy7 

tLT, MCNBUJ, Z.<O^W^MZT 
£-tz*LT£fcUE4£Dual connectivity?#-SUET£>£ Dual 

connectivity?#—KUE^^^Z^IzTvRrtb&ftSy&izJHi, $yxJi\ Dual 

connectivity^:?#—h L^tNUE (UJois—UE) #7^'tz 7> T $ •!> U — 

1zJU<h(iRS (Reference Signal) CD/7?^ 1zJUT£>oT& lN0 

Ifc, Dual connectivity?#—KUE^^^Z^IzTvRrtb&ftSy&izJHi, U 

*> - UE T $ & IN^SU ft J1 "T £ -tz JUT£> o T fc <fc l\, 

[0088] (H 3 CD^HH#JIII) 

m 2 2tt, ig3©*£!±!#JIII£^1-^-^>XiT&£o f§3©*i!±!#JlllT 

MeNB Hi, Dual connectivity?#-SUE©fSBiJ1f£g (0iJ3.tfTMSI) £IX 

%t%> UT'^S 14 0 1 1 4 0 2) 0 MeNB 1 UE4tf*v h 7 

-^(CS^'T^^(C^^UE4(Z)^yif^^^H'r^o ^2 2©0ijTtt. MeNB 

1 UE4©^yif^ (^xJiTMSI) £#frRRC Connection Request* y-tz 

-Vte&'mtZ UT'^S 1 4 03) O ^LT, MeNB 1 UECD4 0fSB!| 

ff^^Dual connectivity?#— SUE0|^EiJfi$g<h o T, 

UE4^Dual connect ivi ty?#—KUET^)'2)Av:&¥y!^t"'2) UT1) 7°S 1 4 0 

4) o 

[0089] MeNB Hi, UE4tfDual connectivity^?#- S"f£ 

A^T^^o fLT, MeNB Hi, Dual connectivity^:? 
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UE4 CDU-P lane^ ^rMeNB 1 £AM_PN 

2 izmfet Z>0 

[0090] 

±^L/CH 1 -mi 

[0091] m 1 ~I7 ®^M#J"e^/cMeNB U LPN2% UE4% MME6% RXfS-GW7 

(Ci: •SDual connect i vi tyi/?'J lNlf tlfeApp li c 

ation Specific Integrated Circuit (ASIC) ^/NT 

£.tcs '>&< <h t 1 o©7°• y ? (e 

.g. "7 -f p 70 p iz y ?\ Micro Processing Unit (MPU) % Digital Signal 

Processor (DSP) ) ^#3JP > tfii. —•vXx A(C 7°P A^r^fj^-tt'I) 

7,m^Z^Utc7)l^x) XA£p y¥=L-$isX^l±[ZftlD^Z>tct$b(D^ 

£¥£#fr1 X&*ti£©7°Py^A£^J5£U ^§£7°Py^A£p>H°zL-^ 

(C{£&n1~tU£i:^o 

[0092] C©7°Py^A(i, 7°©#—(non 

-transitory computer readable medium) l/NTISIrt^tU PVtfn. — *? 

IZQyt&tZZttf-eZZo m*tZ$4 

(tangible storage medium) #—Btft&P 

y¥^-$mmm(om&, mnmrnm 
— 7\ Kr-f 7.-^ K^'f 7°) s 7*6^^,15®^^ 

, CD-ROM (Read Only Memory) % CD-R, CD-R/W, 

(Q\\7L&. 7X^ROM, PROM (Programmable ROM) % E 

PROM (Erasable PROM) „ 77T>IROM, RAM (random access me 

mory) ) t/c, 7°Py^A&, 4 7°©—Btft&P > ¥IL-

^ Rll^S^ (transitory computer readable medium) (C <£ -o T P > tf J. — *? 

T 4 7°P V=? A£p > H°ZL-
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[0093] ±^Ltc.m 1 &znE*/ZTJxlZMLTmW%ft^tc 

0 ztibfDMMtwz. LTEisx^AvmvmMmmisx^A 
s 3GPP UMTS (Universal Mobile Telecommunications System), 3GP 

P2 CDMA2000S/7,TA (1XRTT, HRPD (High Rate Packet Data)) , GSM (Glob 

al System for Mobile Communications) i/X^rAs X(iWiMAX5>7vX 

iSffl ̂  tLT t <fc lNo 

[0094] ^vmbntcm^Mommz 

PSM£ tiz & (ox&& < s m* (DgMtf RrtbT& £ o «h tt^n-e& £0 

[0095] CLCDtiiiltt. 2 0 1 3^ 1 B 1 5 Blca}H£ftfcB*diiiftii2 0 1 3 -

0044zAitmttt:t(om^(o±x^z.z.iz^j^ 
fro 

[0096] 1 smm (MeNB) 
2 mm (LPN) 
4 &mm (UE) 
5 z\7*y h7-^7 (EPC) 

6 ^E^Ux^WilgS (MME) 

7 f-^^igi (S-GW) 

1 5 »PSP 

2 5 »PSP 

4 5 »PSP 

6 2 

7 5 ^ Z^ffrJfiEPnP 

8 0 
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3^111] 

^113] 

5RII4] 

§*^01511 

ti 1 -D0B2 0Si&mt, 

Wilgs a & VT-- $ ̂  BBi S £ # =l 7 * V h7-^7 

tulBH 1 (DizJlslZtittZisVi-'J 

lzm3M2 0izJlslZ&tfZ71-$m$£'<777$:m±LTZmtl$:£TZ 

tuHBH 1 ©S±fej!§(£% 

iiu§3x-**!l®gSlC£tt£x-*^7©-tzv h7y 7°£3I$£B 

CtNAS* U 

lNTfu§E^K]j§fr^{Hl~£<£9tiJ5££tu fro 

fulBNAS* y iz — •v^fulB^E tf "J x -f WHSSdlsjit" •& 

tulB/>^< 1 o©|g2©Siftj§fr^M^£tlfiofu§Ex-^/><:P 

"7 £MilftSit!3jl£:^t~Sit!3jl1f ̂ ^fulE^E tf U x -f WUSS 

(CiifSt Z> <£ 9 fiJ5££ tlx IN £. 

i^®'© S>7,TA0 

tulBH 1 ©SlfeJitt, fu§B'>&< 1 9©i2 0SiteI[CltS 

)iy^'lf^;&fiJlB^S!]Mfr'QS{Hl"^i:9tiJ^^tlTlN^% H^I11 iZ 

PB® V ~7s ~T~ A0 

fuHB^K^tis tuHBH 1 ©StfeMfrtuHBNAS* v iz — y^rfuHB^E tf 

'Jr-fWHSSdlsjit"•S^fiHCs tulB)iy^1f$^fulBm 1 CDSiftji 

(CjifHt"•Ss II^t<II2 (C|3®©^i7|®'fH'>'7vxAo 

fulfill 1 CDS±ftj§(£s tulB/iy^'lf$lx©lXt#£fu§B^Ki§dJB^t~'I> 

s Il^clJt 2 X(i 3 (Cl3®©^i7|®'fH'>'7v"xA0 

tuHBH 1 ©S±feM(is tuHB^SiMfr "QIUEBNAS* y iz —y^r'afrfil 

lEffl-^-^riS'ff! L/cif-n (Cs tulB/iy^'lf 
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2 ~ 4 (D^'f tltx 1 A0 

^t<iI6] fulfill 1 CDS±ftj§(£s fulfi^Ki§<f ©fulfil "J 

©f?iiz#|ilI(;:£^Ts fulfiMJ^If $lx©lxt#£fulfi^Ki§dJB^^5, 

Il^cljt 2 ~ 4 CDl\lf tifr 1 lI(ClE®©^i7|®'fH'>'7v"x A0 

^t<iI7] fulfill 1 CDS±ftj§(£s fulfi^Kj§<f ©fulfil "J y^fMW.^77^ 

(DfeiL'&lZs fulfiMJ^fi$lx©IXt#£ful5^Ki§dJB^t~'I>s If^<II2 

~ 4 CDl\lf tlfr 1 iKClESCO^IiS'fH'v'TvX A0 

^t<lM8] fuEfiH 1 ©S±feM(is fuEfiMJ^IIi^lx^fuEfill 1 

<£ ^fulfi^KMHCJa^t"•Ss II^t<;lI2X(i3 (ClE®©^ii®'fH'>'7vX 

A0 

^t<iI9] fulfi^Kji&s fulfiNAS* y iz —(Cs fulfiMJ^fi 

LTlN£fulfill 1 ©S±feM(C®^Pt"'2)s II^t<iI8(C 

PE® ty X ~T~ A0 

^<iI10] fulfi^Kii&s fulfil-?*? "J vyiSli^Z^&t/fulfix — 

T^^cMtL LTIN&INFEIUC\ fulfiMJ^fi %>•. Ii^<iI8 

X(i 9 (ClESCO^IiS'fH'v'TvXA0 

*ftift11] fuEfiH 1 ©SifeMifc£% fuEfi^7^ < 1 "0(Z)il 2 ©SiftMifr 'QfuEfi 

11^112-1 0©^-rtifr1 

II (C IE® © {f x> X x A o 

3^1112] fulfill 1 CDSi-ftji&s 

fulfiNAS* y 1z —•v^fulE^E If U x < WHSSdlsji L/cti(Cs fu 

lEx — ̂ (CMt" •S^T7^ • y^r^Ts h fulfil If U x -f WHS 

fulfi^Z^PVx^rX S£fulfiMiRgJfeJ§lCgMt" ft 

s fr-Ds 

fulfijiiRgifeJi (c £ w- £ fulfil- $ ̂  7 7 ti/cti (c, 

fuHES±teM'l<f ̂ S^rfuHE^E If U T~ -f •!> <£ 9 HiJ5£^ ftT 

l/N £>s 
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sf #il 1 

#lj|13] tuHEH 1 fuHE^T7^ P K ^rtuHEjSiRSifeMtC 

tu§E'>&< 1 o©H2(Z)S±-teM(cM'r^}iy^if 

1 ©S±feM(C®^Pt"'2) i: 9 tulE^S!]M(C^B^:t"'2)s If#il 

1 2 (C|ES©^i7|®'fH'>'7vxAo 

#3114] fulfil 1 ©SlfeJitt, tulE/>^< ti 1 ^©^2©SJte^tc^-ri> 

fcy^lf^SrSfSU fu§E'>&< ti 1 0©H2(Z)S±-teMfr^fulE)l^ 

Siftj§£M/SU9liJ5££tiT^£, If #il 1 2X&1 3(C=ES©te$g 

®{H'>'7vxAo 

#IH15] fuHE^E WHSS^is fuHES±teM'l<f ̂ S^rfuHEll 1 CDS±ftj!§fr 

'QS'IH LS fu§EM}KSit!3j§<h©F^dfu§Ex —9 

tulEx — ^l8gS(Clf#1~£s If#II1 ~ 1 4©^Ttlfr 1 JglCsE 

Hfc CD i£$§jfi {H :> X x A o 

#1116] fulfill 1 ©S±ftj§&. 

t~•Ss II#Ijt1 ~ 1 5 CD^lf tlfr 1 iKClESCO^IiS'fH'v'TvXA0 

#1117] fulfi^Kji&s fu§5tb:£l©^il£^t~Stt1f $lx£fu§5ll 1 ©S±ftj§ 

(Ciifflt"II#Ij|1 6 (C|E®C0^ii®'fH'>'7vxAo 

#in8] tuiEU 1 (Diz)i>tt, 

-c&y, 
fuEEH 1 ©S±fej!§(£% fuHE^KM^filHEll 1 ©"tzJU^©/7^"tz.X(C 

g-^VT. If#iH 

6 (C|E®C0^ii®'fH'>'7vxAo 

#iH9] n 1 (Diz)i^mmt^mumm^t, 

fulEfrJW^ 
=l h 7-£©-fey 

h7^ 70^?l$^Bo-rNAS* tulEH 1 0-tzJU 
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#1120] 

#1121] 

#1122] 

#1123] 

#1124] 

#1125] 

#1126] 

iz&w-z>yy >j y ymm*gfg L. frz> 
fulENAS* y -fe —$/£iiu§E=l 

w.iz&mtz£&iz, '>&< 1 

^'Jf-f WHSS^CiU'fH'f" •!>% 

H 1 ©SifeMo 

BUi 
yAtnM •P&. tuiE/>^< tt 1 -Dvmzv&mmizmt&m'Mm 

'Q^'faf'Ss oi#iM 1 9 (CPE^COH 1 ©SifeMo 

HUi P(is BUsENAS* y iz — y £ HUHE =E tf 'J T -f 

i!t"£>J*lllulC^ sl#II20 

(CHE®(Z)|| 1 ©SifeMo 

BUi P(is lUpE^KMfr "QIUPENAS* y iz — 'v^r'afriijpE'fa" 

L/cif-n (C% BuliEMJ^If ^©IXtf^BuliE^ 

#112 0X&2 1 (c|Em®m 1 ©Siftjio 

iMHCja^f'Ss si 

BUi 
yAtnM P(is n^&WiMtCDm^is tfy V y •? WM^J7 (Dfeii 

#|ilI(c£i\Ts HuHE/iy^'Hr^CDlxtf^iusE^KMd^B^jNf'Ss sl#i| 

2 0X&2 1 (c|EMOW. 1 CDSiftjio 

mi yAtnM P(is n^&WiMtCDm^is tfy V y •? WM^J7 (Dfeii 

mzs ff#ii2ox& 
2 1 (CHE moWi 1 ©SiftMo 

BUB fenM P(is lUsE/iy^'lf ̂ ^IUSEH 1 ©S±feM(C®^Pt"£ 9 BU 

lE^KMic^f*. II#iI2 0X&2 1 (C|ES©I11 ©SiteMo 

BUS fenM P(£% BUnE^ft < t: & 1 ~z>(DM 2 ©SiftjiSfr £>BUPEJ11$R2 

ifej§£ji/$v II#iI2 0-2 5 ©^1* tifr 1 II(C|ES©H 1 CDSiftji 

#1127] fu§E»PSP&. 

fuHENAS* v iz — •v^rfuHE^E WSSSlClzijil L/ctil(C 

lEx — $ ̂ J7^ (CMt" •S^T7^ • y^r^Ts h ^rfulE^E tf1J x -f ' 

BU 
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#1128] 

#1129] 

#1130] 

#1131] 

#1132] 

ii)s?)Slp Us 

iulSjiiRgifeJi (c £ £ tulEx - $ ̂  7 ̂  ti/cti (c, 

fuHES±teM'l<f ̂ S^rfuHE^E WHSSdiU'fH'f" •!>% 

If #111 9 tCifltfcCDil 1 CDSiftjio 

BUi IUPE^T7^ P y-r^rX h ̂ riUpEjSiRSifeMtCjl'fa t" 

tulE'Pt£<t*> 1 0©||2(Z)S±-teM(CM'r^}iy^1f$^tu 

IEH 1 (D&i&miCMftlt Z> £ If#iI2 7 (c 

HE^(Z)|| 1 ©SiftjiSo 

BUi 
yAtnM lUsE^KMfriusEH 1 ©IzjKC^^^iijsE'vy? "J 

> VWM*(Cfu§E]iiRSiteJ§(Dm 2 ©)IIZ& 

#111 9-2 8©iN-ftifr 1 II(C|ES©H 1 CDS±ftj§0 

BUi 
yAtnM IUSfltb^]CD^^;&^jNt"Stt'lf ̂ ^IUSE 

fS1~£s II#II2 9 (C|ES©I11 CDS±ftj§0 

fulfill 1 CD-tzJKi, fulfill £^1~£^K]j§©<^frl§S^tb&-te,iU 

-c&y, 

tulESy^Pp^is fulB^iiilCD fulfill 1 CDizJU'vCDZ^IzT^cS'^V 

Ts II#II2 9(CIE 

W.(OW> 1 ©SiftjiSo 

n#ii 1 ~ 1 8©^Ttifr 1 miztmomMmmtsx^At^L 

^ KMT'S) Ts 

jfife PP \ 

mm^-$mm^77izmt&mfemn%mmm 1 ©s±ftj§fr^ 
<SU fulfil 2 

i: 9 tuiE^aMS^sy^P'r^^Jw.h, 
#Slio 

#1133] BUe fenM BUefiH 1 CDSiftilfrBUefiNAS* y iz — 'V^riUeE^E tf 
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fulB'J>&< 1 -D(DM2(D&m 

1 ©S:mmizmintz. ft#ii3 2tc§B 
Mow thMo 

[ii#ii34] tui3®j^p^«s mmm 1 om&mt©tuis^<?1- u > 
05SAL#IHI(Cfc^T, jfylB^'lf ̂ ©M©}B^£ SiS"f & s ll#il 
3 3 

[ff#II35] fulBfcJMtt. fulBNAS* tulBMlS'lf 
1 ©StfeM^a^T^s !I#II3 3 

(•<- pBjiSl©^ JRJo 

[ii#ii36] tuis^</± 'j >vmrn*T7^t/tuiBx—^mm* 
fi#ii3 

3 — 35 ©IN-ftifr 1 iI(ClBS©^ii]Mo 

[g|#Jl37] ffiEE$UmiU£s fulfill 1 SHU 13 *><?:*- V^m^T7 

^©5iiI#|III(Cj3lNX% fulBtb^]©;^^;&^:t"Stt'lf^S^rtulBH 1 © 

sjfejuciifgf i*#ii3 2~3 6©^-ftifr 1 mizBumo&wim 

[§l#If38] 

[§*#1139] 

ZlZP^y S7-^©x-^iflSS(C£tf ̂ x-^^T7^©^ 

h7^ 70£3l$£BCtNAS* y ful3fn ©"teJU 

(c££ <y V-y 'J v T =j (c&\,yx^£<if £ £ «h, 

S.T/ 

fulBNAS* yfe-v^fulBPZ^y ^-^^©^IfUT^fli 

'>&< 1 o©m2©S±teMfr^^K^tia 
olulBx — £r&#iiffit" 

e n x < Wii^s tc iifg t 3 c . 
<!>s ste^y^p^/io 

fulBNAS* y iz —v^fulB^E If "J x -f WIISS^CIEJH" £.£110^ 
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b&mtZZtZStls II#H3 8(C=ES©^;i0 

en #ii40] ^ t, 1 2 ©siftMtcwr 
RXf, 

fu§B'>&< ti 1 o©ig2©giftj§fr£>fu§BgJjmift/§£M/^<h 
N 

£3 II#II3 8(C=3S©^)io 

[Il#il41] 1 ©IZv/KC^^^fulB'v^? U 

izmiBamfcgi&m o m 2 <D -t? ;KC a # 3 -r •- * ̂  
^77 1"£mti^Mt£frSfr£ o «h ££ b izmx£ 
, I!#II3 8 — 4 OCD^Ttlfr 1 II(C|BS©^")io 

[ff#i|42] m 1 1 <©SJteIitc£tt£jiMfrJ#|i^£=! >t:° 
J--^(CtT^-t±^/c^)(Z)70P^^A^:^ L/c#—0#ftjfc=l > tfa — 

3 h 7-£ ©-try 

K7y ^^l^o-TNAS* tulBH 1 0-feJU 

iz a # & *> •; > 7 =7 \z a e> Sftr -5 c ̂ , 

JkTP 

fulBNAS* y •fe-y^fiJlBS7 —^^©^EtT'Jx'f WSS 

S£$w£-t££^c\ '>&< 1 001s 2 ©site^s, g^nm 

otulBx — *? •?>3liRS±teM;&^:'^S±'teM'l<f$g;&fiIIB;E 

tf'J x -f WilSS^Cjsl'fHt" •!> d <h% 

£#t»\ #-0t^4^P > pJI^f^o 


