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Bearer Aggregation Methods
in Mobile Core Networks
with C/U Plane Separation

BRRY b7 -V Z2FR MEFRE

FaI &R 12 th

MRER

o SROBIBEBEMCEWNT,
M2M/IoT BIEDPRABEANEBEB SN TWVS

° M2M/IOT)Ef_’27<§t~_lmﬁ'9”% sc&y,
ERALATRY FT— S AOHBT L — Y OBEAEA

o AR T— 8 EET BHIC,
RT7 S EFENBREBHALT — 8 DIREREHIT 2

o RNTSOMIDIHIC, ZWOFEA vt — &Rl - 0B

Cloud environment

M2M/loT UEs HSL of mobile operator
,l [/ PCRF
l 'I, External IP network
\ ¥ .
— ——
- \ SGW/P

Transport network

BxEBN

BA7: M2M/1oT IR & IRE T 5 720
H—NERRVFY b7 - BROHBHEEM LS € 82 L FEDEFE
o J—R{R¥E{k, C/UTL—r58E, SDNOBER
o M2M/loT EEFROHBTONIN, v hT—9254 ZDHEA
o HIEIA Y E—IADT—F1EHRAH
= — RMRBIERUC/U 7L — v S B R % S

BEFETIE, XTIWIOA—N—~y RIZEBTE RN

) GERIEHRETHITRES NIRRT S5 %
EHIRRCTRAT 2BEENSRERE
o RPSOHMICLY, RTIRUAFHABEHRIEZIENTES

BAETRE, S#X Y £—2 O8O A X & Y BT & T
o KBEONTSHIICHET HIBAMNE, S < QBRI

) B X v — Y OB AT & EE L 7SR

2018/2/14 3

> —_—
XYy NTD—0FTIV
UE D NEIRR
eNodeB D LTE B
MME RTSRIDIDHDL T F Y ¥ J OFROBIREE]

EEY T DER - FBEAREDITD

SGW/PGW :ft')T'riiE(DT:tV)(DTf‘/fJ KAV b/
HEBDIPRY KD—0 DT =~z A
| 55 G | Bearer
M2M/loT UEs |@ ~/hd (Data path)
AN ]
v, |LeNode | =2 IS PCRF g
LR - : v L C plar?e
5 o w4  External IP network signaling
i Z . (for bearer
S o/ {SCW/PGW]Transpon establishment)
» E-UTRAN

2018/2/14 4

C/UTL—rot

® SGW/PGW %8Il L —> & 1—HTL -0/ —RICHBL
FIHTL—> /) —REISY RREICRE

® C/UTFL—VRBICEY, V59 R/ —REICBI2HEX Yy £—SD
R IE B R (R

® U5 R/ —REIKBWTH—NERELETH

o HETL—Y/—Re1—HTL—r/—ROET
B X Y £ — I NRE

Cloud environment

HSS of mobile operator

vawrues /—vﬁw ~
<AL SGW/PGWc
Jeeal | sew/pewd 2

Transport
network

E-UTRAN <> Control plane signaling
<—> DN signaling

BIEEMNHTRN

o EHDIHKRTRT 5
o HRARNTIHIGREICHERNRT SHILD=HD
HIEX Y £—Y RUZNICED UBOER
o BEEWARNEBEAT 2HICHEX Yy -2 DEBMDPDE
® QoSIRERUBENHEANT SEICAD

o £t = s,
® SGW reregnion UE:
® eNodeB UE,
o EWIA1IVY v,
® Pre-determined: fRAKH E/ A JL Aggregation  UE,
FYNT—=OICTIvFLIEEE uE,
® On-demand: iR A% EIE %
BtAL7zE & Data Packet Aggregation PointNo Aggregated Bearer
- - - Aggregated Bearer

2018/2/14 6



2018/2/22

MERERRAT

o FHEFERR UE  eNodeB MME
o N7 SHIIFER (T): B —
S IF ) Y T FIEDRITHRE

® T [ZLUF OBSE DK
o T EAGEIERR (/ — KRBT
® 7/ — RPSLIERSE (M/G/1/PS TH)

0 Line g
67Tt v g
536 7 Au

o T, EH DT DRFHEFR
T=T,+T,+T,

M RERT MG R

o IRF UE X () »*H2ABET &
N7 SHIFRE (Htah) R
o TDERENSIHEANET S

107 L eNodesstry | © C/UZDBEICL Y,
ClunRELL INBA AR RARI3I%EM
o =5 |ITEERNEC/UNBES
g HHEDEL LT,
e IR A AR BA201 %10
i o IETAEALIE
e eNodeB EHDHH
: SGW EHI & U £ 6% K = Lo
5 ® [l - YD
B o5 T SOBMN DL,
5 A | ul BRHPIEN
500000 1x10% 1.5x107 2107 252107 3x10°
Humber of UEs

INETIZBOLONTHR

o HlfiX vy E—YDNBEEREERLE
ENMINAT R Y 8T — 0 OHURETHEFE % FEIL

o ENANATRY NT—=2ICBWF B T L — v oEOEME % M

o BEEWARICLVRFEANRLL, TL—ralte
HAADEDIETTDMRNEWRE BB EZRALNIILE

o NARIGEKRDFMEICE > TRL D, FBRENMRRY
YA IV TDREEEBELNICLE

InEREF DR sMR 4430 EEHRE AR
high mobility SGW Pre-determined small low
massive, high mobility SGW On-demand small medium
low/no mobility, eNodeB  Pre-determined  large high

low-latency

PNy ZHEHE
XAV
o UEICK BEIRS V4 L7 72 RICET %M

® eNodeBICINABR T DUEIC LBV TFryyavenNy I 4 7%
BATICBINL, X7 SHIMEICEDHZ

o tWAKXDT7T—FF0F+ (RTy MNLb—F4V7,
LPWAN) & D H 7B
o TULY—NEAFRRCGZ Y kT — 2 EREDRE
0:27TU>7MEEHT@<,
F- S REX TEOLME

2018/2/14 10

Backup Slides

1R48 IMSI (vIMSI)

o ENALATRY M7 —JICBEVT, HRDHIFELT
International Mobile Subscriber Identity (IMSI) A*
fEbhTung

o IMSI EIHREBICBEOEEAFS, X7 E—H—H{HELTWS

o BESHNARNICBVTE, HEXRTIICHET 2REIMSIZ
IMSIDHH W ICEIY K TS
® MMEIKIMSIEVIMSIE DX ETF— T I TEELTWS

UE, (000 00 0000000001 000 00 1000000001

UE, (000 00 0000000002 000 00 1000000001
UE; | 000 00 0000000003 000 00 1000000001
UE, 000 00 0000000004 000 00 1000000002
UEs 000 00 0000000005 000 00 1000000002
UEg 000 00 0000000006 ‘000 00 1000000002




2018/2/22

SRR

® SGWHH#
® SGW-PGWRINT 5 (S5/S8RF 5) %

Shared

P 5/58 bearer

® S5/S8 NT S DEL D

® S1-uRT JIEHRAT A RIVREDE
BREN B OVBBELEERBAKE N "

SGW B | PGW.

B fres Shared
ST-ubearer

Shared
$5/58 bearer

® S5/S8 AT T AIHKDRIEICHHD S Y] RRCs  STubesrer so/sBbearer
HRFINBRD
BEBEFHRUEANE [ AGETSgAo T SOW B UES 5T~ serion
® eNodeB&# = Hsow )
@ eNodeB-SGWRENT Z (S1-uR7 J) & RRCs S1-ubearer

2018/2/14 13

FRPRESEN

Node Data Path
Processing = Setting for UEj
Msg. arrival Msg.arrival e, Msg. ;\rrival
(from UE;) (from UE,) (from UEK)

o HANENAIWNIAT Ry bT—IICTHvFTBEEI,
BRSO REL AR
o BIINTUWRWE EDHANT SHINENTHNS
o F—YTL—VORBRXERHKREICTDOND
Bearer Node Data Path
Establishment  Processing = Setting for UE;
i Node Data Path
Processing | Setting for UE,

Trr<r REH

o RN T —IREET BRIC, HANRT T LORBERE

o BREARZBROVAIENE (B—ORTIE2HATIHAOER) I
ETHETUREHRT ILENH D

o RALARTZaHAMTIHKICHATET—8 TL— > ORBBRER,
BIERBEROBARNEICELLEE, —EILFEHTITDOND

l Node
Processing

: I Node
Processing

Node
Processing

Data Path Setting for
UEy

Assign
vIMSI

Bearer
Establishment

Msg. arrival Msg: arrival..... Msg. arrival
(from UE;)  (from UE,) (from UEg)

SUBEL |

® M/G/1/PS#HBITHIET IV

Signaling Node |  E[R]
Message

ol eSOl

Signaling

Modify Bearer re
Message

Modify Bearer (€S-

BHHITNETIVICHDER | FMISH DM/ 5A—F

o /— NALIREERE DI E [R]

__ P ES 1-p
E[R]_l - sz[s]Jr 1-p

E[S]

X: Arrival rate

(of signaling messages)

E[S]: Mean workload

(Ave. signaling processing time)

# of UEs, # of processing, # of the nodes,
UE’s communication frequency

Ave. # of statements, Server resources

p: System utilization

A E[S]

EHEDFHR

® EHMENGALEILRD E
INATEEARICELI R D

o EMICE > TERTE 54—/ A=~y REHHNS S Botfetd

Bearer ESIapUSIMENt | Ime [sec)

0 500000 1x10° 15x10°% 2x10°% 2.5x10° 3x10¢

Number of UEs

2018/2/14 17

= A AV
SGW + Pre- sowson | @ A VTV REHDHD
(o] © TRILLINE

EHBL

Taarer Eablshment TTme (see)

INBAREEHENKRE WL

o AUFTY REMICBWTI,

2 BBEREICETZL 7T v ruEs
HART S TECRITINB LD
. » T VT Y REMIE
IRBUEBA NS W& E(C
1 N7 SHIMBEENAAE N
os o EHDI-HDFHWBRIDOHE

[
o 500000 X108 1505 210° 25005 36105
Number of UEs




2018/2/22

FHIFRER SN R DR

(=% S B ]

0?

(sec)
= = = -
= 5

£ z

Bearer Establishment Time

s

2018/2/14

o FUTY Y RENOERRIIFEIENREY 2

® eNodeB&EHMD & E (XFFHISFRE DR EH TEZE
® eNodeBE#H D & = DRFHBFREIZ,
eNodeB1AH W ILIRBET N TWBUEBICR LAY 2

MNAH=1) ——
o Xt%\l:;f&l) —
OA-el 64)_ -

0

500000 1x10% 1.5x10° 2x10° 2.5¢10° 3x10°
Number of UEs

Nodes Delay
UE —eNodeB 20 msec
eNodeB — SGW/PGWd 7.5 msec
eNodeB - MME 10 msec
SGW/PGWd — SGW/PGWc 10 msec
MME - SGW/PGWCc 1 msec
GTP module — SGW/PGWd 1 msec
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Node Server Resources

UE 3,000 statements/sec
eNodeB 1,500 statements/sec
MME 3,000,000 statements/sec
SGW/PGWc 3,000,000 statements/sec
SGW/PGWd 3,000,000 statements/sec
GTP module 600,000 statements/sec




