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1 ELC®HIC

BNV Y T =2 IZHHR I NS EERHEFT P AT — b7 4 VEOUREIEE L < BN
U. Long Term Evolution (LTE) [1] %% 5 HHRBEENEE S AT L 2] MEDENA L T v
R —=212BWT, EHEAOKIEAGREE 2> TWVW5, 512, ENA LRy N7 =27 DF]
FZHE & U T Machine-to-Machine (M2M) [3] T Internet of Things (IoT) [4] ¥ii R D #e
DEHINTED, ENAMIRY T —ZICHR I NAWMABITSHEWEINO—&z2l 5 &
EZONTWD, XHk[4]I2&kD &, 2020 FETIZ, 1y X—32 v MIERI NS ToT ik
DOEUE 2,120 fHAIZ72 D, 2022 FF TIZiX, M2MIBEEZIT 2 WMAD M T v 7k, xv b
T — 7 2RD45% & DB LDITmBLEINT VWD,

M2M/IoT §fi K% 2w b7 — 212t 5 —DD ke LT, /ERDEIL T MR 1$H
%. Low Power, Wide Area (LPWA) [5] LI 5, AENTH O, PDOLEEWKET S Z
BRI R Y b — I DRI NT WS, HAERNIZBEWTH, 20164E9 HIZY 7 b
Ny IRAREN LPWA 2y 7 —2 D 1 DTH 5 Long Range WAN (LoRaWAN) [6] D
PRAEEFRU (7). FE 1L KRS NTT R 3E5 LPWA @35 D EAFERZ BT %
TeERFKRUEZE, FEAACEK KT3I 2=2F—Ya vV AT LARAREA, LPWA
Fy T —=2D1DTH5SIGFOX (9] Z HATEMT 5 Z L 2HKT 522 [10]. kN
F Ay BT — 21285 M2M/IoT ENADIER D DR 6D, LA LR S5, LPWA
EEBTHOIE, Filloa V7 MRS IR ERH L0 E, AX MHIZBT SiE
PHEELTWVWD, ZHUIH U, FERD &IV T MR M2M/ToT Sk 2 INAd 5 ATl
DA > 7 I BMTIEHTE S L WS RIRNH 5,

—H. ROV T HAHEIZ L ED M2M/ToT SR 2 INAET 5 &, Gk O BERE I
K9 2IEHEOMENFET 2 e FE X 6ND, M2M/ToT #f5ik, #HHEECAY— M7+ ¥
752 E DRERGAR DB & 137 DRENKE SR b, SR REZ R OLERH 5,
7z M2M/IoT iR D% < IBEHEIMEL, T — X DOREFRERIIN U TRZEEVDLRNE WV
SN DB, ZDT7=H, M2M/IoT %K & HERDEEREFHMAR LR U AR TENA IS Y
N7 —2ICHR T B L. WARDI Y MU — TR T — XRREIC B E R I I
DEERMIELTS ., HIEH TV — > OEBENE(T 2 EZ N5, ZD &S RREIC L,
SCHR 11, 12, 13, 14] Tl&, ENXNAM V3T 2y M7 —27 D /) — K% Software Defined Networks
(SDN) fbkL., #IHT L —>% 2T Rxy MU — 2 NIZ&ET S5 & T/ — KON
WD I L HEIZODVWTHRF LTWS, 72, Serving Gateway (SGW) & Packet Data
Network Gateway (PGW) & ORIZHESLINERT T %, WKEAIZEET 2D TIEZRL
HERORACHATZ2Z LT, ENXNI VAT 2y MU= NOEJFERHZIZ 5k (15, 16]
. 26T 52— OEEIC AN TEERFIAHE D M2M/ToT %k & U3 5 BRIz,



EPC / — FOMMAFMZ R T 2 FENPEZASNT WS [17], T 51T, Rk [18] TlX. X
BRI AR E W EXE 5720, / — ML, C/U SR ORT JHEN%Z 2y b7 —
AT 5 2 81T K B Ui RINARET N D8 % B 75 BER I 5D < BUAINENTIC & 0 §F
fliLTWad, L2L. ZHo MR F —d Evolved Packet Core (EPC) THEE & 1
TZENANAT Y b7 —=2%WRE LTED, HED EPC TR I 15 KB R ENA
VAT 2w N7 =27 OWREIZHH S 2T > TV, & 0 BEMZRIHE 24T 5 72012k, &
D EPC THE S N2 RIEENA VAT 2y hT— 20 25 U3 i 2175 2 L A E
Th b,

ZZTARETIE, BARLIZEBMSINARBMENM VAT XY N =2 20K L L, £
NANAT 3y T =228 BIRDRT FHESLREE, KO %y b7 — 27 Ol RINEHE
EAMEiT 5 Z & T IRIEENA VA Y N T — 2 OMRER BB 2G24T 5. 23 R
ENANAT 2y NI =228 EPC / — FOBLEDRT TG 2 502 % 5
filis 3, BEARBIZIE, REIZFHET S EPC / — RFD 55, PGW KU Mobility Management
Entity (MME) OHFEEE 2 MG L. 2o/ — REERRNCEET 2552, LK
Fw M7 =2 IZHHIIICEIE S 25 A OMRELLEE 247 5, RIZ, Y= NEIERO D EL G LA E
NANAT 3w N7 =27 DERINERENT G- 2 B EOFNi %175, BARKIZIZ, EPC / —
RORBEL T Y- NEFRRIGUT, V—N"Z2RET LI LICE>T, 1 BOY— NEJH
BOKE I W ARNARES B OY —NEIROR ARG A 2B 2T 5, 512, Ui
KOBEREIZIGUTENT S a7 2y N7 =27 224X H %, Dedicated Core Network
(DCN) £dfi [19] i2FD &, EPC / — FOEMIZIG U Tin R 2 A 5 EPC / — F 2 8%
2B LIZ&oT, Y—"EFEOF AL EZED, WRNAERNIL[ ET S E2RT,

DA E DR % 175 72812, Sk [18, 20, 21] THWT W 2 BUEENMRT FIEZ ISH U, L8
MOKBBIRENA N AT 2y NI =228 2HRKORT IR Z2EH T 5, T0D
B, Ui AR &2 INAET S EPC / — NRIDIEMEX 2 Bl E S Wz — NOEFED, T JHET
REIZG A B EERT LI LI, KEEANM VAT 2y b7 =27 ORpEZIH S 2T
T3,

A OB FOM®EY TH 5, 2ETIH, ARETIHETE2ENAMNLVIT Ry FT—
IT =X T F¥IZDOVWThRB, 3ETIE, EPC / — FOFEHE I — FOMmAEIHKD
. BT Z W BT I & > T, WRDOART SRR AT R Y v 7 =20
IR RE ) 2 BT 5, 4 BTN RICEDE, EPC / — RORE, ¥ — NEFHDOH
DMTHEE, ROWRDABINANENS LT 2y b7 — 2 OWEEN Iz 5 2 558 % 3
Mid b, MBICS5HETELDESHOBEIZIOVWTHERS,



2 ENAINATRY NT—2
2.1 RXYKNI—UFEFI

AIREIZBWTIE, Hx DIIZE T N — TDEEEZE 21] ITBEW TR E Lz, H—D EPC
575 LTE/EPC 2 v b7 —2 DEF NV EHEE L, BEO EPC 5574 3 LIS E /A L2
TAY NI —JETNVEWHET S, K1IZHE—DO EPCIZX DKWz LTE/EPC & v b
7 — 2 DR ERT, M1IZBIT5%&/ — FOELREREEZ L FITRT,

User Equipment (UE)
M2M/ToT ¥,

evolved NodeB (eNodeB)
UE & fEfR CilfE 217\, MME KU SGW & fil{#iie{E 2 17 5 Hi =,

Mobility Management Entity (MME)
UE ® 22— Y OEE. UE OBEEI KO v b ORKKEEDOFIH 7 £ %170, EPC
WIZBT2Y7F) VIO R E 05 ) — K,

Home Subscliber Server (HSS)
- IO HR, RAEHOF—FT - XK MME O7 FL A% EEEHT 5
/ — ]\“O

Serving Gateway (SGW)
MME %25 DHIH A v 2 —JIZEDNWT, UE & PGW EDHITIP N7 v b DE#EE
75 /7 —1K, UE»'eNodeB ZBELZKOT v h—KA1 Vv M2 UTHHERET 5,

Packet Data Network Gateway (PGW)
LTE/EPC v b7 — 27 LHNRD 1w b7 — 2 (External IP Network) % ##id % / —
Ro

X 212, ARETHOES., EED EPC 2 SRBEBENAILIT v b7 —2 OR&X
ZRd, M1 TER—-THo7 EPCVEBFIEL, EPC I Ary b T —2 L DR
85D, UE IZ#EEH L TV eNodeB 8 H L TWIhn 1 D0 EPC 2k L, SMB* v
NI =2 AT 22 A%(TI,
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2.2 YIUFYVIFIE

K32, ENANATAY NV —IBREZER LA T VY —AY T 72T ThH D,
OpenAirInterface (OAI) [22] DY — A3 — FIZED Wz, UEZENA L2y hT =21
”ﬁ?é?ﬁv%@@@@®vﬁ%UVﬁ$M%?? B3 ITR U7z KA — RO~
TFV T OEMAERL, REINIAINAEZZRIET T F ) VT Ay -V OMEE2 KT,
RRC Process XU Process (&% / — RIZB1F 575 ) v 7l %79, RRC Process &
U Process DRIZHL L 78Ul £ OMHIZMHL§ 5, OAIDY — A 32— ROz &
LTHED, 3EIZBITDMEREMITICENT, &Y 7 F) Y IUHOAMDOKRKE I ZRET S
AL LTHWA,

2.3 LTE/EPC /— ROEE

AEITIE, AREICBWTHERIHEON R L T 5, [RKEANM LI T2y b7 —27 DAL
(72 RERR 2 SIS %, X 4 13CHR 23] 25 LI/ER L - HAS L2 NET 5y 7 K-
3y FT—=2%RT, ZORITRUE/ — Rk, fLiR, G, B, B, K. KB,
BOREIIZAFEL T WS, TS5 D ./ — Rizid, EiZ MME, HSS XU PGW BHEIND
LEDLT 5, TOMD /) — RIZODVWTIHA RO XS ITIRET B, R [24] ILEDE, UED
B DEBRARMEZ 7,620 HHE LT D, 7z, SR [25] 2 515 5 N7 BHGERT RO AT HAI L
= HBHO UE S, SALGERELZIZEEL, UE X, RARERFIRIZHRE X115 2,000 5D eNodeB
A I NS, SGW I, REFFERIZ 1 BT 2F/E L, eNodeB &I n 5,
SGW X EREFHA R BV PGW IZEfi I b, MME i&, Ny 27K —V iy N7 =2 ) —
RIZ@EI N, DUTOBE2EEL CHRET 5.

o 1 TEFTIZAFIE:
o 2 fEFTIZAEAE: R RO KK
o THHFTIZIFE: T RTONY IZR—V 2y hT—2 ) —FK

HSS X, MME ¢[HU/ — R EIZFEIETSAEDE TS, PGW I, Ny I HR—23rw N T —
O EMHERTE2TRTONY I R—=V3y NI —2 ) — NIZFEET D EE L. KEEFIRIZ
FAES %5 SGW & [d—/ — Nk (47 i) IFES 2562 MEST 5, M ba-bf (2. Al
WBWTIHIIN R TEHRIBENSM VAT 2y N =7 O ERT, Ik, Ak U7z
MME, HSS. KRU'PGW DOflEHfizMlAaGbEZEDTHDL, Zhodry NT—2%
FHWTHFHid 5 Z 212k > T, EPC / — ROHFWELEA, UE OXT LRIz 52 5
5B % BT 5,
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Update Location req.
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1979

Create Session req.

Create Session req.

2080

Create Session res.

2085,

Initial Ctxt Setup req.
Activate default EPS
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Create Session res.
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Command

661 H Security Mode Command
,,,7777793mplele

1017
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7806 E
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2.4 EPC/—RIZ®TZH—NERDE|Y HT

3FITRTMNFERIZE D, SGW, PGW KU MME 239 RTD UE 2 INET 572012
ML T Y —NEROBEBEVLEEIND, ZhoD /) — KPEBERICRHES NS5 E
Wik, &/ —RIZRUT, INWETSH UERIZIL U280 —"2ED Y TS, 2D X,
P—N1EHZVDEFREOKRESIIKIFLT, &£/ —RIZBVLWTEH DY THNE Y —NE
HOBARDPFET D, ZITlE, Y= N1EHEZVOEFREEZHZR U2, &/ — FIZED
BTEY—NOEBMEIRET 2 HEE2RT, BAEKIZIE. LFTOFIEEZ SGW, PGW KU
MME ZNZFHUZHEH L, &/ — RIZHD S TE2 Y —NDOERERET 5,

P—NZHEHOYUTE ) —FEnslL, &/ =K% N; 2 Kidd 5, —N"&EHOKRES
R. 1 BOY—NDFOEFEZ r (r < R/n). ¥ —1"0#E% K (R=Kr). /— K N;»®
MELTEY—NEJHEE D, U, B0 S TonzY—NEHEE o; T D,

Step 1
/=R —NZ1BEVE TS (e =az=...=ap=71)s k=n& L, Step 2",
Step 2

k=Ko T, k< K75 Step 31,

Step 3
a;/Di BEBH/NE N = RiZH LT, =% 1 AEIVHTS (¢ = argmin(a;/Di),
ay =ay+r,k=k+1), Step 2, =
r B RIZHUTHSNIWEEIZIE, &/ — NICBERY - NEHEPEA R CE D Y TS
N57-0, $RTOUEDBNAEFREL 25, —H. rPRELDE, &/ —NIZHIH 4T
ONB Y —NEJFIIHETHMARPKEL LD, V—NEFELIARTE/ —Ned—
NEJFIZREDHET D) — RBFETE LR, ENAM VAT 2y NI =4k L
TINATEEZ: UE B8P0 5,

2.5 EPC &#&FICIG U7z UE O98UIE

QAMITHIALZLDIZ. Y—N1E8H7 0 DEEEN A NS ITIE. H— N NEEIALR
B35 EPC /= RFKWBEET LD, TDOEPCHBNETHARETRTOUE 2INETEHZ
LIFTER, —HT, MEEARY— NEFEAE D M TSN TV EPC / — RAUUAT A
¥ UE RTRTWAET N, »D. H—NEFICRHDIFET 5, 20 LS AY—"EHOL
R REIDFEZMT Z7-DDRFEEL LT, y—N1EHZVOEREEZNILTEZ
LT o T, FHMHOFEHIZAELE T —NEFZBAL LR DET 2 HENET SN 5,
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LU, ZOEIIY—NERZ DTS Z EIZBHEIZZ#EHELWEEZ SN, BERS,
ZD &SR EEBRT 5720121, FHgTINE S NS UE %, % UE Olf5 ZREAE
OB EIR 2 &% EREICIUET 2 080 H D, 5612, 205 ORHEMEENZ Y — V&R
DOl ZBEI L0 EDRHE57-DTHD, £7-. BFREO/NI LY —NEHNE Z Lk
A MNHTAFTH 5,

—H. LTE 2 v b7 =27 %% 5 HARBEHEE S AT A28 0T, IARDREIZIG U T
#id2 EPC YDA LI EMNTELDCON LW T —F T 7 F ¥ BREIN TS [19)],
DCNIZHW\WTIE, UE [EHOEHRIZE D W THAE T 2 EPC DHATIZIRO 5NTNVWE Z &
HEINTWED, ZOFEZIGHTLZEIC&-> T, BHERIFEELZ UE 2INET 5
EPC % Z QA MR EIN U CHINIIZEI DB R 5 Z L WHAREIZ R b e EFEZ oS, K612,
UE 2 IUAT % EPC 2YI 0 B X 241259, TOMIZEWTIX, EPC 1 DAEMPKE L,
INATER\WUE BEFEHET S . EPC 2 ZEMANIV, ZDEE, —#D UE DA
ZEPC 125 EPC2ICYI0EZBZ2I12LD, EPC LIZBWTIRT T 2L TER 1o
7ZUED, EPC2%ZRHTEHILIZLD. XTI ZMITEE L1205, AfETIk, k
WD XS BRFENEHINSEZ L 2E L. EPCDAMMVEL, BT HZ R TEHRN
UE %, AffDOE\W EPC IZAEIIZINET 5 Z L ORREZFHET 5, LR TIX,. £D720
DR BUNEFEOWEZ AT 5, FEM7ZR P % 1128”7,

BN, v MU =20 FET S TRTO MME 122\ T, MME O FiZ 5 % #BE T
AT % UE OFREAY,. £ D MME OIUAEWEEZ: UE Bz A TWaH5EIZid. AT
72\ UE OINASE MME %, 2D MME IZEET 5, 2z, 3 XTO UE BINEA]
REL B, AL MME 2258 U THINATE S UE BUZEMD 0L 740D £ TV KT,
RIZ, % MME O FiZd 5 PGW IZ2\WT, PGW Ot N2 d 2 4GEF IR IZIFIET % UE
DIRBDS, D PGW DINA e UE A B TWA5EEICiE, NWETE RV UE DA
% PGW %, JEBED PGW IZEHE T 5, ZhEk, TRTO UE RPNAETHEL 2550, A
JePGW Z2ZH LU THINATE 2 UEBUZZED 70K 725 ETHED RS, HEIZ, &% PGW
DI FIZdH 5 SGW IZDWT, SGW DRt N2 H 4B ENIRIZIFET 5 UE OREA, ZD
SGW DINAMEEZ UE 2 B2 TV A 5EE IR, B TE AW UE OIUEYE SGW %, i
BED SGW IZEHT 2, ZDES5IZLT, EPC D EAL/ — K953 RTOD UE ZINAAHE
MED 2N, PETELWEEIZTIXEEED /) — FANA I NS LD ITEEHT 5,
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@ UEs with bearers through EPC 1

Bearers throuth EPC 1
<« Control plane signaling
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3 MEBEREMNT

»5 UE 2R T 2 EPC ./ — Nk, O UE DMNEKRTF23HTRUZAY T — 7k
T EEDWTIRE I NS, BRI, H2HE/RIRICFEET 5 UE IE, [H—#EN IRICF
1£3 % eNodeB KO SGW IZINAE X, X S5IZFD SCGW 225 3y b7 — 7R RS W
PGW, KU*MME iIZXEEI N5, LARNTIX, 5 UE XUOZD UE 2 INET 5 EPC / — R
PEZONZRMIZBEVWT, 2BIIBVWTHH ULEZETVETY 7 FY) VI FIE%ZHWT,
UE DS@FEREZ T TH S, X7 7RIS 5 £ TORMEZMTINCEHN T 2 FIHE, X
Mk [21] Z51HT 5 Z & THFET 5,

3.1 ZEHER

fEtr CRHWAEBE U TDO L S IZEHET 5, 7272 L. UE, eNodeB, MME, HSS. SGW

LU PGW #ZhENn U, B. M, H, SKUO P LU, TN o 2T 257200 ) —
N& N EeRid 5, £72. / — N NI-N2 M OEHGELER#Z 73y vo ERELL. / — K
N1-N2[DOY 7 F ) v 7 OEMEEE Cnine ERELT D, 720 1EIRT T 2T S
LEIZ, /- RNIZBIFEYTFY IWUEEEE Fy, /—RFNIZET2 i &HOY
FVUITRAY =V DWHETD & ZIZEGFINEMEXEE Ly,. /— R NIZBF2Y
IFV VT Ay =Y OB ERZ ty & RT,

3.2 R7SHIRFEOESH

N7 SHSIHER R T, ¥ 7 F ) v 7 OBITRET 2T _TD ) — FIT B 1T 2 B ¢
DIHIE Ty, (EHEBIEHR - ORFE T, £ T2 5. TIRUFOR (1) TEES,

T=T+T: (1)
Ty xU, B, M, S, P, tyn KO Fy ZHWTK 3 KO U RO (2) TRE S,
T, = Fyty + Fptp + Futy + Fsts + Fptp (2)

E7. T, 13U, B. M. H. S. P. tnyin2 B Cniyvo ZFHNTRI3 KD LAFDOR (3) T
xKE 5,

T, =Cupmup + CemtB,M + Cyv,uaTv,m + Cyv,star,s + Cs,pTs, p (3)
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3.21 J—RIZBFBTTF Y TUNIBEERE

J =R NIZBWTHEL 2 Rty 1k, Y —NOWFEA r TH S M/G/1/PS £
LIFETVEHWCENT S, M/G/1/PSRELITHETVICBWT, YVaTDEFRE
A\ T—2u—RNofi% S(z). TDOFHE% E[S]. YATLHHEEZ p=\E[S|]&T 5L, Y
JITA NP —NZEFE L TH S, =AW T T 5 £ TOFERMIERN B[R] 13 FD
A (4) TRt B,

T 2 o
BRI = {2 + T B ()

VaTdDRERODEHIZIZ, /- RKNOYIF) VI UBBEEEZHNS, £/, -7
O— ROMIZIE /= KNIZBIEY7F) VT Ay —Y OUBLEBIERM A2 W5, ¥
IV TREBAGE - RZBWTHRET Y7 VNI EET 5 32— R0
MR XMDRETH D, [>T, TOFYE[SN] I/ — R NIZBI2TRTOYTFY v
JHERIZBE T 5 3 — ROMA SO VAEL 75, /—F N OBEE%E ny. BALRHY 72
DI T E 2@ a X E Ay (BABTIHLIEEE I 2 £idT %), UE OAEEZE ny. EEH
Mz DrdsL, J—RNIZBTS Ay, E[Sy] RO E[S] B TOR (5). (6) KT (7)
THRYE 3,

Pyny

AN = Drn (5)
Fyn LN
E[S = : 6
S = 3 o ®
B = 35 ¢
" i=1 AR Fy

3.2.2 VI FYVITBEICHITE ) — REDGHEEERR

QETERLZ A Y N7 =2 MRBIICHED O 7y o 1E 7 — REOREOHiREE >~
7F) v DIEREEIZE > TEETES, NI-N2HDY v 2 OfF#t% dyi o N1-N2
MDY 7 FY) v T DERELEZ Vv, &35 &, NI-N2HIZE T 5> 750 v 7 DIEH
EIERFE Th1 v 1EBA RO (8) THRE 3,

dn1,N2
TN1,N2 = VN17N2 (8)
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4 MEBEFT

ABTIR 3 B B B AT OBIAHIE R T 2 2k >T, 2 THA LIk y by =27 —
%5 2 F  OVREFE 217 5.

4.1 INSA—FERE

UE Oi@E{E A% 600 [sec] & L. eNodeB-MME [#l, MME-SGW [ &' SGW-PGW A D
STFN TRy — Y OIEBGEIER L, 3.2.2 IZHEN, (RIREE KO — N O E
b LIS B, YIS TRy — Y ORGSR [26] 1I2HED 190,000 [km/sec]
U, BT 5/ — FRIDEEREIZ., Google Map [27] D#&BE % FI\ N THE & M7 iE A% FEEE % FH
W%, UE-eNodeB [, %O MME-HSS DY 73 v 7 A v & — Y OIRBREIER I3
LU, XMk [21] 128D &, £NE N 20 [msec]. 1 [msec| &9 5, MHEERH X 3.2.1
IR U@k R e W $ %, UE kU eNodeB 1 6dH 7 ) OUBEEL X ZNE N
30,000 [statements/sec]. 300,000 [statements/sec] & U7z, EPC / — N OALEEEES] 1% 2.4 i
2, EPC / — FOY —NEROBBER Y — N1 BHH) OEFREPSHHT L, &
1iZ. MME. SGW, PGW ZNZ N ROV —NEROMEZ R, ik, ¥—14H
b= DEPFED NS &) — PN —NERZERRRSED S TEIENTES
BaiZ, $RTOUE 2UET 27010 BE 0y —NEFROME %, 3T TR UM
DVWTHEELZHDTH %,

4.2 FEEREER
4.2.1 IWRIPNBEEERT7 SEIEERBIORER

712 MME KO HSS 231 &, PGW 7T BFET D12y NV —ZETNIIEIT 5, ik
INABEE RT IR OISR Z R T, Bifillld UE £ 7,620 i % 100% & L7z& D,
v b7 =20 2RIZHI1T 2 UE DINAELREZRL, HlZ&AMEFIRICHFET S UEDRT F
METISRI D2 KT, ZOFEEI D, UE DUUEERD 100% L TR T 5 LR D
DRABIZHMUTWB Z e hbh b, — . UE ONERDN 0% U FTh25HDE/LE
NEWZ &b hb,

4.2.2 EPC./—ROBEBEODHE

AIETIX, EPC/ — RO ER Y T — 21252 38 %23Mlid 5, 22Tl ¥—
N1EDHZDOEFREIZ /NS, &/ —RPERBELTEFERIZELET, —NEK

25



PBARRLE VY TOENEEDLT S, TDH, /— NOY—NNEJHOMA R IEFE
I, PO 25 M THHLZAHINEEITS 2L, TRTOUENNAESI NS, X813
2, 2ETEBLER XY NT—2FTFNICEIT S, REENEIZIFEET S UE DRT FHi
VR OFHIiFE R 2 R T, BRD (a) 1&, RXT THELREFNIZ 5D 5, EGBERF L 2 — N
R OWNGROERL TW5B, £72, Z£KD (b) iX. UE. eNodeB, KU EPC / — R[H]
DEWHRIERF OWNERZ R L TV, BB, BMHOD “nodel _node2” &\ 5 Kid &, nodel &
node2 FIIZBWTHE LV 7 F ) VI Ay — Y DEHBER ORI 2Bk T 5, b,
ARIEIZB T 25HiiTlE, UE 281,000 BT 2EE5DORT FHALRMZRLTWS, Zh
i 421 HTRUZ KL D1Z, UE OPELED 100% (IZEDPROVER D I, X7 J MR
FIE—ETHD-HDTH 5,

X 8(a)-13(a) IR U7zFEHR L b, EPC / — RORLEX UE B FEET 2 4BEF I OE WD
J — WILBEIEEIC 5 2 B 08, BIGEIER I IZ RTINS W e Avbn b, BARIIIZIE,
UE DMFAE S 2 ABERFIRAY ) — NULHLREANC 5 R 5 5083 K T 0.81%. EPC / — ROl i&E
WEZ B8I3HRKNT0.82% TH - 7=,

X 8(b)-13(b) IZR U7z & 0. UE-eNodeB &0 MME-HSS DY 73V v 7 Ay
¥ — VU DEMGEER L. EPC / — FORE R OHEM IR ST —ETH S Z Latbie
%, —/}i. eNodeB-MME [}, MME-SGW &0 SGW-PGW [HD > 7'+ 1) v 7 A v+ —
Y DIEHGRIERFIE, EPC / — RORLE & O UE MFEET B EE RIS U T T 5,
8(b) XU 9(b) IZH W Tk, MME DSHEDAIZIFAET B 728, B S MBIz #Eh T
W B ABERFIRIZ B 1 D eNodeB-MME [ &F MME-SGW [ O{EMGBIER ] Ak & < 725
TV ZEMMHERTE S, 72, B 10(b) XU 11(b) 2B W Tk, MME A2V & O KK
AHAES B 720, T o OHLH S BRI #EN 7 AR ERF IR IZ 35 1T 5 eNodeB-MME [ & F
MME-SGW R DEHEIER AR E L R > TWB I e W HERTE S, X 8(b) KUK 9(b)
DFEF L X 10(b) KO 11(b) OFEHRZ LT 5 & V6 HAIZIFAET 2 4B IR D= EIE
RS L CWB Z e hbh s, NI HAROHERILICFIET S UE A, HE LD
£ HIEEIZE WA D MME IZINAE I N72720TH 5, X 12(b) KUK 13(b) DAEHR T,
MME 3 7 i i B E X 1 5 728, eNodeB-MME [ 5 TF SGW-MME [H D=7 B 4k Rf
AR T 5 L FIRIZ, UE BMEAE T GBI IC & 2 EHGRIER R D 2 0N & <
o TWBIEMWHERTES, UL, MEICIEIET 5 UE OEMOBERFIZ, flHS
UZAFTE S 5 UE OEMGEIE R & AR THRIR E LTRE W, ZHiE, fld Ny 7K —v
2w M7 =206 ORI OEEFIEIZ R TRE WO TH 5,

—7%. SGW-PGW M D{EGEIERIZEH 35 &, M 8(b). X 10(b) KUK 12(b) IZ&
WX, PGW M7 FTICFET 5720, —HMOEE/FIRITFET S UEIZBWT, SGW-
PGW M DOEMGEEDFEAE L TWD, LU, K9(b). K 11(b) KUK 13(b) IZH W\ T,
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PCW DEAEFIRIZOBELIE S N T WA 720, TR TOAEFILIZFIET S UEIZDWT,
SGW-PCW [FDEHGERIERFFIAY 01272 0 . 2RO EHGEBERE ORI FE L TWBH Z L
Nonb, 51T, M8 13DFERLD, EPC /- R20HEET 52 2I2&>T, UED
NT FHESTRREID R KT 7.5%. EIT2.7% HIk S b Z L hbh o7z,
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Bearer Establishment Time (sec)

xR 1. T—N"EFROKRE

/=K | ¥ — VB [statements/sec]
SGW 7.65 x 108
PCW 2.65 x 108
MME 7.65 x 10%

0.84 A

0.82 ~

0.80

0.78 A

0.76 A

0.74

0.72

40 60 80 100
Accommodation ratio (%)

7: UE OINAER L X7 J WL HE DB
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4.2.3 H—N1E8H1YDEREDHE

AEHTIK, VY—N1EHZVOEREN XY NIV =252 58 %25HiT 5, 22T
&, UE O HINAZBEH LR WS EORREZRT,

X 14-18 {2, MME KO'HSS 71 &, PGW BT BGFHET B 1Y NV =7 ETIUIB T,
Y—N1HH7-0 OEREEZZI GO REZRT, b, 18I, &/ — NI
HEIZERZE D Y TR0 R TH S, &HD (a)ld. KEPC/ —FIZHIT58—
NEFEOMHARERL T WD, £72, FHOD (b) &, SALGEFIRIZET S UE ONELRE %K
LTWa, M14(a)-18(a) 5. H—N1EHLVDEFEEV RS LB L, FEPC / —
FOH = NEFROMHENHD T 2 Z EDHRTE 5, K 14(a) ITBWTIE, = EJED
AR 100% HETHZDIZx L, K 18(a) IZBWTIEY — NNEJHOMHAKD 60% % T
[[]l>TW3 EPC /J — ROEBEFHET 5, 512, X 14(b)-18(b) 226, H—N1EH7ZHD
MEREDN K E K RBIZHREV, BAGERIED UE DINERZ AT 22 V8o n s, £/, 1V
b7 =2 2ETO UE ONERIE, =155 0 OEJFEED 100,000 [statements/sec],
400,000 [statements/sec]. 1,600,000 [statements/sec]. 6,400,000 [statements/sec] & U —
NEJEZ % EPC / — FIZHEEFEIIDR LU Z5EIZEWT, T2 99.9%. 94.4%. 97.9%.
91.3% KU 584% TH o7z, TNOHLDFERIZED, ¥ —N1HEH7Z0DEFEENPKE 72
52T, &/ —RNZHOVYTOND T —NEFREIERRPRET 5720, F—NEHD
HENZEID BTSN EPC / — R TRV —ANEJFEOMHEMET L, Y —"EEIAREL
TW3EPC/—FTIEITRTOUE 2 NETET, X v b7 =27 2KTD UE OINAERN
BRI 2Zenbnrs,

X 19-22 (2, MME XU HSS 287 &, PGW 2347 BFET 532 Y N —JETFMITEWVWT,
FERRIZ RN U 7245 A2 R T, B, v N7 =272 TO UE DINERIZ, V—N1EH7D

DEJFEAY 100,000 [statements/sec]. 400,000 [statements/sec]. 1,600,000 [statements/sec]
KOH —NE %% EPC / — NIZEHFBIAB L Z5E8I28WT, T2 99.8%. 98.7%.
93.2% KU 58.3% TH o7z, X 14-18 L 19-221ZBIL T, =N 1HE D7 H OEFEIHE
Uit Rz 42 &, EPC/ —FZ2 XD BUCHET S Z I2k>T, Y —NEH
DFHER YL UE DINERPNI KRB 2 ehbhrd, ZNExy N7 =27 2RIZIFEET 5
EPC / — RO EIML, &/ — FPBELTEIHY—NEFRENP/NI S Ro72Z 212& D,
HZEPC/ — FOPREL T (Y —NEFEE, EI0LBTONEI Y —NEFELEOENKE L
51D TH5, — /T, 422HTRUEMEEL D, EPC/ — F24#EET 5 Z & T,
N7 THESIRIZEA T 5, 2o DfER” S, EPC / — RE20HMELET 28I, "7 5
FESZIRERE] & Y — NER O K UE OIUER L DORIIZ ML — A 7 ORGP H 2 Z &N
ooz,
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SGW at miyazaki
SGW at fukuoka
SGW at otsu

SGW at kobe

SGW at osaka

SGW at fukui

SGW at nagoya
SGW at shizuoka
SGW at tokyo

SGW at yokohama
SGW at saitama
SGW at chiba

SGW at mito

SGW at sendai
SGW at yamagata
SGW at sapporo
SGW at hiroshima
SGW at kofu

SGW at kyoto

SGW at yamaguchi
SGW at aomori
SGW at kumamoto
SGW at toyama
SGW at tsu

SGW at gifu

SGW at nagano
SGW at saga

SGW at oita

SGW at matsuyama
SGW at niigata
SGW at akita

SGW at naha

SGW at nara

SGW at utsunomiya
SGW at kagoshi
SGW at maebashi
SGW at fukushima
SGW at okayama
SGW at takamatsu
SGW at morioka
SGW at nagasaki
SGW at wakayama
SGW at kanazawa
SGW at matsue
SGW at kochi
SGW at tokushima
SGW at tottori
PGW at nagoya
PGW at osaka
PGW at sendai
PGW at tokyo
PGW at fukuoka
PGW at hiroshima
PGW at sapporo
MME at tokyo
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3.<WNw__m_
fukuoka
otsu

kobe

osaka
fukui
nagoya
shizuoka
tokyo
<owo:w3w
saitama
chiba

mito
sendai
yamagata
sapporo
hiroshima
kofu

kyoto
yamaguchi
aomori
kumamoto
toyama
tsu

gifu
nagano
saga

oita
matsuyama
niigata
akita

naha

nara
utsunomiya
kagoshima
maebashi
fukushima
okayama
takamatsu
morioka
:wnmmmxm
wakayama
kanazawa
matsue
kochi
tokushima
tottori

prefecture

(b) UE OIUAHR

MME KU HSS 281 &, PGW A 7H., ¥
a. vY—N18d7k =y
1B H7=H OEJEH 100,000 [statements/sec]
c

<
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SGW at fukuoka
SGW at otsu

SGW at kyoto

SGW at kobe

SGW at osaka
SGW at tsu

SGW at nagoya
SGW at shizuoka
SGW at tokyo
SGW at yokohama
SGW at saitama
SGW at chiba

SGW at niigata
SGW at sendai
SGW at morioka
SGW at akita

SGW at sapporo
SGW at yamaguchi
SGW at toyama
SGW at mito

SGW at okayama
SGW at hiroshima
SGW at kumamoto
SGW at utsunomiya
SGW at maebashi
SGW at kochi

SGW at fukushima
2GW at kagoshima
SGW at yamagata
SGW at matsuyama
SGW at naha

SGW at gifu

SGW at nagano
SGW at fukui

SGW at nagasaki
SGW at takamatsu
SGW at aomori
SGW at nara

SGW at miyazaki
SGW at oita

SGW at kanazawa
SGW at kofu

SGW at saga

SGW at wakayama
SGW at tottori
SGW at matsue
SGW at tokushima
PGW at fukuoka
PGW at tokyo
PGW at osaka
PGW at nagoya
PGW at hiroshima
PGW at sappore
PGW at sendai
MME at tokyo
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fukuoka
otsu

Kkyoto

kobe

osaka

tsu

nagoya
shizuoka
tokyo
<owo:w3w
saitama
chiba
niigata
sendai
morioka
akita
sapporo
yamaguchi
toyama
mito
okayama
hiroshima
kumamoto
utsunomiya
maebashi
kochi
fukushima
kagoshima
yamagata
matsuyama
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gifu
nagano
fukui
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takamatsu
aomori
nara
3.<w~mx._
oita
kanazawa
kofu

saga
wakayama
tottori
matsue
tokushima

prefecture

(b) UE OIUAHR

MME KU HSS 281 &, PGW A 7H., ¥
a. vY—N18d7k =y
1 B H 7= H OEJEAH 400,000 [statements/sec]
ec

0
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731,600,000 [statements/sec]

SGW at saga
SGW at miyazaki
SGW at nagasaki
SGW at kagoshima
SGW at fukuoka
- SGW at okayama saga
SGW at matsuyama 3_<wwa
SGW at nara nagasaki
SGW at kobe kagoshima
wmﬁ mm osaka fukuoka
at nagoya
SGW at kofu okayama
SGW at tokyo matsuyama
SGW at yokohama nara
SGW at saitama kobe
- SGW at chiba osaka h
SGW at fukushima nagoya e
i SGW at <m3wowﬂm kofu
SGW at sapporo tokyo H.E)m.
mm& at toyama yokohama @
SGW at mito ¢
SGW at shizuoka >+ saitama -
SGW at nagano mm | chiba S
SGW at fukui | fukushima =Y
SGW at kyoto +va <w3momnm
SGW at sendai = Lapporo ‘)
wm& at aomori [0) @ no,w%_ﬂm ~
at tsu o - > 1\
oW at hiroshima  © iy mito ) H S
SGW at niigata c shizuoka =
i %
SGW at morioka Ny nagano ..HLu 3\
SGW at kumamoto e fukui O .Wm —
SGW at gifu ~N kyoto (7] e
SGW at akita . [ht ~
SGW at tokushima n__.} HH_N_, g S |
SGW at utsunomiya or| o
2GW at maebashi tsu = n_ul
wm& mm ﬁwxﬂimnm: —~ hiroshima U
at kocht & —
SGW at naha /n|a\ :Soo_‘womw /\:“\_”
wm«« mm wakayama kumamoto I.\b
at otsu " D~
SGW at <m3wu:n2 gifu o~
“““ SGW at oita Kita -
““““““““““““““““““““““““““““““““ Mmﬁ mm xm:nmNmém tokushima
““““““““““““““““““““““““ at matsue i
“““““““““““““““““ SGW at tottori :Bnm:mo:_ﬂ‘__x a W
PGW at tokyo aebashi G
PGW at sapporo nmxmimﬁmz D1
PGW at fukuoka kochi
PGW at osaka naha )
“““““““““““““““““““““““““““ PGW at nagoya wakayama
““““““““““““““““““““““““““““““ PGW at sendai otsu ! /\:u
— PGW at hiroshima .
8 2 ’ T MME at tokyo <.m3mocn:_ \1
] © 2 P T { oita .\.\.D
< o
0, ~ o | kanazawa
(%)013e4 uoI3eZIjIIN 92IN0SS. T r matsue wn
1 JOAISS S 2 o T tottori %
T
© o 1
¥ o
o I o P
(%) Ol3eJ UOI}ePOWWOdDY M

©
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713 6,400,000 [statements/sec]

SGW at miyazaki
SGW at oita
SGW at fukuoka
SGW at kyoto
SGW at kobe . .
- SGW at osaka Bn_<WNw__n_
SGW at kanazawa oita
SGW at nagoya fukuoka
SGW at shizuoka kyoto
SGW at tokyo kobe
SGW at saitama osaka
SGW at chiba (anazawa
SGW at sendai
SGW at yamagata :w.mo<m
SGW at morioka shizuoka
i SGW at aomori tokyo B
| SGW at sapporo saitama 7
SGW at toyama chiba <
SGW at yokohama sendai ﬁ
SGW at iigata 3/.“
SGW at gifu a8 | yamagata KK
SGW at akita I i morioka
SGW at takamatsu mm aomori @
SGW at nagano sapporo =
SGW at okayama ﬁ toyama )
SGW at wakayama \
SGW at fukushima @ @ Mﬂfﬂﬂmwam A2
SGW at hiroshima O ﬁ iig < +®
SGW at utsunomiya © = ; n_? ) +m+
wm«« mm m:mmcmm_‘: c ZE\ i akita W .WAu AD
attsu M takamatsu S
SGW at mito d nagano ..Q .Wm \1
SGW at kumamoto ~N okayama 1] 2,
SGW at saga _ cnu @ ~N
SGW at kagoshima mew,\me bt _
SGW at fukui n—U fukushima Q. m
SGW at kofu hiroshima H_U
wm& mm Woxﬂw:._aw ~ ; utsunomiya =)
at kocht ] i maebashi . ’
SGW at naha ~
SGW at otsu nmﬂ Q /\:H
SGW at yamaguchi mito ~ I~
SGW at matsue kumamoto m
SGW at matsuyama | saga ~
““““““““““““““““““““““““““ 2GW at nagasaki ; Kagoshima
““““““““““““““““““““““““““““ SGW at nara fukui W
“““““““““““““““““““ SGW at tottori
PGW at tokyo kofu G
PGW at 0saka tokushima a
PGW at sendai kochi
. PGW at fukuoka naha ,
“““““““““““““““““““““““““““““““ PGW at sapporo otsu /\:u
“““““““““““““““““““““““““““““ “M& at m,woow,m yamaguchi
o — at hiroshima —
S 3 n_v T . MME at tokyo memmmaw o
Ac ° s ] n_v ! nagasaki R
%)011e] Uonez| : o n
13ezi[13n 824nosal o T T )
19AI9S S 2 ° T . tottori %
© < ° !
o I o P
(%) OlBJ UOIJEPOWIIOIIY M
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~
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SGW at fukuoka
SGW at hiroshima
SGW at kobe

SGW at osaka
SGW at nagoya
SGW at tokyo
SGW at yokohama
SGW at saitama
SGW at chiba
SGW at sapporo
SGW at kyoto
SGW at sendai
SGW at gifu

SGW at okayama
SGW at fukushima
SGW at tsu

SGW at kumamoto
SGW at shizuoka
SGW at kagoshima
SGW at naha
SGW at otsu
SGW at yamaguchi
SGW at matsuyama
2GW at nagasaki
SGW at mito

SGW at nara

SGW at aomori
SGW at morioka
SGW at oita

SGW at kanazawa
SGW at yamagata
26w at miyazaki
SGW at niigata
SGW at toyama
SGW at akita

SGW at nagano
SGW at takamatsu
SGW at wakayama
SGW at utsunomiya
SGW at maebashi
SGW at saga

SGW at fukui

SGW at tokushima
SGW at kochi

SGW at matsue
SGW at tottori
SGW at kofu

PGW at tokyo

PGW at osaka

PGW at fukuoka
PGW at nagoya
PGW at sendai
PGW at hiroshima
PGW at sapporo
MME at tokyo
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fukuoka
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kobe
osaka
nagoya
tokyo
<o_rosw3w
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chiba
sapporo
Kkyoto
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gifu
okayama
fukushima
tsu
kumamoto
shizuoka
kagoshima
naha

otsu
yamaguchi
matsuyama
nagasaki
mito

nara
aomori
morioka
oita
kanazawa
yamagata
3,<m~w§
niigata
toyama
akita
nagano
takamatsu
wakayama
utsunomiya
maebashi
saga

fukui
tokushima
kochi
matsue
tottori

kofu

prefecture

(b) UE OIUAHR
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=

MME kU 3
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otsu
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fukui
shizuoka
chiba
mito
sendai
yamagata
<owo:w3w
kofu
fukuoka
yamaguchi
nagoya
tokyo
aomori
kumamoto
tsu
hiroshima
nagano
saitama
sapporo
saga
matsuyama
osaka
niigata
naha
nara
akita
gifu
utsunomiya
kyoto
maebashi
fukushima
toyama
okayama
kagoshima
oita
takamatsu
morioka
nagasaki
wakayama
kanazawa
matsue
kochi
tokushima
tottori

prefecture

=
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(b) UE DI

B, =18 =
B d7- D OEYEH 100,000 [statements/sec]
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server resource utilization ratio(%)
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prefecture

(b) UE OIUAHR

MME KO HSS 237 &, PGW 2347 &, Y=\ 1 EHH 72D OEJFA 400,000 [statements/sec]
DI O FEAMiHE 5
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miyazaki
nagasaki
okayama
matsuyama
nara

kobe
fukushima
yamagata
toyama
mito
shizuoka
nagano
aomori
hiroshima
kofu
sendai
fukui
nagoya
saga
<o_.83w3w
kagoshima
saitama
niigata
morioka
gifu

akita
tokushima
utsunomiya
maebashi
takamatsu
fukuoka
osaka
kochi

naha
wakayama
otsu

tokyo
chiba
<w3macnz
oita
sapporo
kyoto
kanazawa
matsue
kumamoto
tsu

tottori

prefecture

=
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(b) UE DI

MME RO HSS 237 &, PGW 4347 A&, ¥
A, F—31Aab 7 D OEES
B d 7= b DEPFHY 1,600,000 [statements/sec]
ec
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hiroshima
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osaka
nagoya
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<o_rosw3w
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chiba
sapporo
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gifu
okayama
fukushima
tsu
kumamoto
shizuoka
kagoshima
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otsu
yamaguchi
matsuyama
nagasaki
nara

mito
aomori
morioka
oita
kanazawa
yamagata
3,<m~w§
niigata
toyama
akita
takamatsu
nagano
wakayama
utsunomiya
maebashi
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fukui
tokushima
kochi
matsue
tottori

kofu

prefecture
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(b) UE DI

IZABL L 72550

o

Y —NEJH%E EPC / — R

MME KTt 3
HSS 737 &. PGW 447 &,

REEEES

N
N

44



4.2.4 EPCE&FTICIH L7 UE OLBIRE DR

AIETIX, 2.5 TRz UE O BUNE DR % F$ 5,

X 2312 MME XU HSS 281 &, PGW B 7 HBFET 22y T —2ZETIVIIBEVWT, &
EPC / — RIZ¥FIZY — NEFHZ Sl L. UE O BUNE % 1 U 72356 O Al 3R % R
T, D7z, ¥ 2412, SEINEZEH L WSS ORISR EZ KT, 25 D
5. UE Z20HUNAT 52 12k > T, EPC /J — RIZBIF 2 Y — NEIFEOMHRH A LU,
BT IZB 15 UE OIWARIEINT 2 Z LR 0h 5, 3 v b7 —272k0D UE DINAE
KX, UE 2 0HUINAEL 72561215 81.3%. UE 2 0HUNAE L 2 WEAIZIE58.4% THh -7z,
B 252, UE OABINAZBEHAL 560, SWERIRIZFEET 5 UE OXT iR
DR %ERT, ZOXMPS, UEDSHINAEZEHT2ZLIZ&>T, UE DT LR
BN 2548 BT 21D D ebhrd, Ik, 2BUINAZITSBIZ, UE
& EPC / — FIEOFEHED, HINd 256 LMD T 25605570 TH5, L1L. 73k
AT KB ART JHESLIRFE DR INEI S DR AMEIZ 2.9% TH O, TORBIINI W 2D
Mol

X 26-28 12, MME KO HSS 237 &, PGW D347 BIFETH XY T =27 FETIIZE VT
[FIRRIZ R L 72 A5 R 2 R g, 8, UE DBUNAZEAT 256 L EALRWEEIZET
%, xv b7 =220 UE ODINERIZZENZN, 81.1%. 58.3% THh -7z, £7-. UE D4}
BUNEZEHT 22 12X b, XT THEREOBMKRIZREATS7% THo7-, X23-25
EX26-28 2t d B, EPC/ —F2 XD MU THilE T 5 Z &i2 &> T, UE OHUY
BMRRT THALRREI O KIEIZ G- A 2 ENKREL 2B I e brd, ThiE EPC / —
RESBEET 52 LI12& > T, UEDAEINEZEA L 7ZBIZ. UE 2IN&$ 5 MME »°
Z{t L. eNodeB-MME [ OHGEIER AN 256035 5720 TH 5,
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SGW at oita

SGW at nagasaki
SGW at kumamoto
SGW at fukuoka
SGW at yamaguchi
SGW at matsue
SGW at tottori
SGW at okayama
SGW at hiroshima
SGW at nara

SGW at kyoto
SGW at kobe

SGW at osaka
SGW at toyama
SGW at fukui

SGW at kanazawa
SGW at tsu

SGW at gifu

SGW at nagoya
SGW at fukushima
SGW at sendai
SGW at yamagata
SGW at morioka
SGW at akita

SGW at aomori
SGW at sappore
SGW at saga

SGW at otsu

SGW at shizuoka
SGW at nagano
SGW at tokyo
SGW at yokohama
SGW at saitama
SGW at chiba

SGW at maebashi
SGW at utsunomiya
SGW at mito

SGW at niigata
SGW at kagoshima
SGW at miyazaki
SGW at naha

SGW at matsuyama
SGW at takamatsu
SGW at wakayama
SGW at kofu

SGW at tokushima
SGW at kochi

PGW at fukuoka
PGW at tokyo

PGW at osaka
PGW at nagoya
PGW at sendai
PGW at hiroshima
PGW at sapporo
MME at tokyo
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nagoya
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saitama
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shizuoka
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prefecture

(b) UE IR
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SGW at fukuoka
SGW at hiroshima
SGW at kobe

SGW at osaka
SGW at nagoya
SGW at tokyo
SGW at yokohama
SGW at saitama
SGW at chiba
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(NS

1 UEODOLOBNBEDFIE

PAFIZRT UEDINEEI NS / — K222 FEOELL 2 — R TidEHRo EPC / —

FOEAEZY A ML UTERELU TWSEFNPFET D, FHTIREDRWIGA,

) Ak TRB

INZDEPC J — RiZE2TxRUK, EPC ./ — ROFAETAEHICHIGTE1 Ty oA
HBFIZHUTHIHICHATHNS DL TS, £/2, FOREACH X% ETY A MNDHEEZ
JEFIZEIR L TOWAEITIEH, 1 VT Y 7 ABED/NIVWEIERINTWEEDL T 5,

# LLFDa—FNTli.,
EHT D,
UE_all <- 76200000 #UE®D #2 %

HBHEPC) — NEXLEHLZE &,

X0 U % W A 72 UED

AW EX U XONAELTWEIUIEO AR EX_ ul

S_statement <- 18 QUEML[A R 7T 5
P_statement <- 1A QUEALE X7 J
M_statement <- 17 OUEA L[ R T

NI

LT AW ICSGNTHEITI NS T u s
RN T AKICPGWTEIT I NS Ty
ZMENL T AWM ICMMET R fr ¥ h b Fu s

AT
AT
AT

NN N

D <- LAUVEN N7 v b & %G T 2 M
S <- SGWD K&

FOREACH S
S.p <- SOFAET Z2HMEF RO ANDESG
S_u <- UE_all * S_p
S_r <= SIZHI DM TS5 NAY — NEIK
S_U <- S_r * D / S_statement
P <- PGWOD £ &
FOREACH P
S <- POPNAET HSGWD & A
P_u <- 0
FOREACH S
P_u <- P_u + S_u

P_r <- PIZH DY TSN Y — NEIK
P_U <- P_r * D / P_statement
M <- MMEOD &

FOREACH M
P <- MOWAET 2PeUDHEH
M_u <- 0
FOREACH P

M_u <- M_u + P_u
Mor <- MIZ#E WY TENAEY - NEHE
M_U <- M_r * D / M_statement

[LABEL]

P <- PGWOD # &
FOREACH P
S <- PONNAET 2860 &
P_u <- 0
FOREACH S
P_u <- P_u + S_u
M <- MMED £ &

FOREACH M
P <- MO ET 2PGWD &
M_u <- 0
FOREACH P

M_u <- M_u + P_u
M <- MME®D % &
FOREACH M
IF M_u > M_U
P <- MOUWAET ZPGWD # G
(Selected_PGW,ue) <- Select_Appropriate_node(P,M_u - M_U)
S <- Selected PGWOD N & § 2sGWd £ &
(Selected_SGW,ue) <- Select_Appropriate_node(S,ue)

Candidate_SGW_List <- SGWO HE AN SMO AL TV 5S6W%E Bz HEH

WHILE Candidate_SGW_List®D EHH > o

Candidate_SGW <- Find_Closer_node(Selected_SGW,Candidate_SGW_List)

ue_acceptable <- Acceptable_UE(Candidate_SGW)
IF ue_acceptable > O
IF ue > ue_acceptable
ue <- ue_acceptable
ENDIF

Selected_SGW_u <- Selected_SGW_u - ue

57




60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
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101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129

130
131

Candidate_SGW_u <- Candidate_SGW_u + ue
[LABELIZ & 3]

ELSE
Candidate_SGW_List?* 5 Candidate_SGW®D % # % Hl bR
ENDIF
ENDWHILE

Selected_SGW_u <- Selected_SGW_u - ue
# WHEZYVEZLZSWA B VED, VEANETE R
[LABELIZ & %1

ELSE
P <- MONAEL TV SPGUDEH
FOREACH P
IF P_.u > P_U
S <- PORAEL TWBSGWDHE A
(Selected_SGW,ue) <- Select_Appropriate_node(S,P_u - P_U)
Candidate_SGW_List <- SGWO AN SPOMPWA L TWHSCWxE R\ HEE
WHILE Candidate_SGW_List® B H I > 0
Candidate_SGW <- Find_Closer_node(Selected_SGW,Candidate_SGW_List)
ue_acceptable <- Acceptable_UE(Candidate_SGW)
IF ue_acceptable > O
IF ue > ue_acceptable
ue <- ue_acceptable
ENDIF
Selected_SGW_u <- Selected_SGW_u - ue
Candidate_SGW_u <- Candidate_SGW_u + ue
[LABELIZ £ 5]
ELSE
Candidate_SGW_List 7 5 Candidate_SGW % Hl R}
ENDIF
ENDWHILE
Selected_SGW_u <- Selected_SGW_u - ue
# WHEZYODEZ D8RRIz, VEEZINAETE W
[LABELIZ K %1
ELSE
S <- POWAEL TV SSGWDH G
FOREACH S
IF S_u > S_U:
Selected_SGW <- S
ue <- S_u - S_U
Candidate_SGW_List <- SGWO £ &2 55% R\ £ EH
WHILE Candidate_SGW_List® BEH K > 0
Candidate_SGW <- Find_Closer_node(Selected_SGW,Candidate_SGW_List)
ue_acceptable <- Acceptable_UE(Candidate_SGW)
IF ue_acceptable > 0
IF ue > ue_acceptable
ue <- ue_acceptable
ENDIF
Selected_SGW® _u <- Selected_SGW_u - ue
Candidate_SGW_u <- Candidate_SGW_u + ue
[LABELIZ K %1
ELSE
Candidate_SGW_List ”* 5 Candidate_SGW % Hl fR
ENDIF
ENDWHILE
Selected_SGW_u <- Selected_SGW_u - ue
# MEZGOHEZ LSRR VD, VEZINETE AWV
[LABELIZ K %1
ENDIF
k <- k +1
ENDFOREACH
ENDIF
j <=3 +1
ENDFOREACH
ENDIF
i <- i+ 1
ENDFOREACH
[# 71

#HBIOE ) —FOY - SHROHAK() — FOMELTVWHUER / / - FORETRBUEB) &2 THRAZBY HF LT 2
ZeEHMEL, BIIDO /) — NP SUEOERINDS ) —NA2LfSEE /) —NE2I1DHOEIEE L, WESIH D/
— P2 LI F2VEODABME2OHDOEDfEE L THTH
[Select_Appropriate_node]

-

Select_Appropriate_node(List,ue)
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164
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175
176
177
178
179
180
181
182
183
184
185
186
187
188
189

191
192
193
194
195
196
197

i <=0
ratio <- {%}
WHILE i < List® % # &

ratio[i]l <- List[i]_ue / List[i]_UE

i<-1i+ 1
max <- ratiol[0]
max_2 <- 0
i <-0
while i < ratio® % # ¥

if max < ratiolil

max <- ratio[i]

i<-1i+ 1
# maz <- temp® ¥ F O Ix K Dl
i <-0
while i < ratio® % # ¥

if max != ratiol[il

if max_2 < ratiol[il
max_2 <- ratiol[il

i<- i+ 1

# maz_2 <- tempD EH D 2 FHIZ KT WA

# maz_node: ListO M T, WA ARBUEOAKIIN L THALTVWIUED AR RLEZ W/ — FOHES
max_node <- {%}
i <=0
WHILE i < ratio® % # &
IF temp == max
max_nodelZList[i] & ;& /I
i<-1i+ 1
i <-0
sum <- 0
WHILE i < max_node® 3 3
sum <- sum + max_node[i]_U
i <- i + 1
ue_2 <- (max - max_2) * max_node[0]_U / sum
IF ue_2 < ue
return [ue_2,max_node[0]]
ELSE
return [ue * max_node[0]_U / sum , max_node[0]]

# Find_Closer_node (5 %1,51%2) Sl H1D/ — Fi 5 ks E WK CHETE LSz I B20 25 H L.
13 %
[Find_Closer_nodel
Find_Closer_node(node,List)
min_distance <- node ¥ List[0] & @ #% & L o JH #f
min_distance_node <- List[0]
i <-0
WHILE i < List® % #

IF min_distance > node ¥ List[i] & @ Jfi jf
min_distance <- node & List[i] & O [ #f
min_distance_node <- List[il

ENDIF

i<-1i+ 1

ENDWHILE

return min_distance_node

# Acceptable UE(HI 1) B 81D/ — N IZEM TN AT RUESG B %2 KD, * Ofl %2 K3 38K
[Acceptable_UE]
Acceptable_UE(node)
P <- node & L& L T \» 5PGW
a <- P_U - P_u
M <- node% INA L T\ % MME
b <- M_U - M_u
¢ <- node_U - node_u
IF f/NE(a,b,c) <= 0
return O
ELSE
return # /Nl (a,b,c)

Z DSGWE R T
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3 morioka
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5 sendai
6 fukushima
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13 yokohama
14 tokyo
15 kofu
16 nagano
17 shizuoka
18 nagoya
19 gifu
20 tsu
21 kanazawa
22 fukui
23 toyama
24 osaka
25 kobe
26 kyoto
27 otsu
28 nara
29 wakayama
30 takamatsu
31 tokushima
32 kochi
33 matsuyama
34 hiroshima,
35 okayama
36 tottori
37 matsue
38 yamaguchi
39 fukuoka
40 kumamoto
41 kagoshima
42 nagasaki
43 oita
44 miyazaki
45 saga
46 naha
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