82

[ )
kI
M
>
nok
re
ol
oz
.IE
N
>
ofn
0%
[ )

5G UPF 22t 7|4k MEC 7|& S8F

I-.-_-._ LIQIE|Y AITHE, O[XIZHFE OFF[HIE
M| _TTA X SHESYATEY 0T =473

1. W

5G UPF9] 572 MECY] Adz] §Alef 2291
W3S 7R gkt UPFe] UL-CL(Uplink Classifier)
7k Egjg e =2 € 7)%L 7]E MECE Inline
WA 2 AR uf WAstE o, T A A
A 59 FAIE E&A 02 s Agth EaloAE o
23 |37 MEC 7]&l nlale 9FFe UEYA
I} HAFE Ato|ER vhipo] AuE y, EA 4
3} PAC(Programmable Acceleration) 7] 7|5k
02 UL-CL RZRT AJ5& /Hdshes ek Al

akis=s

2. LTE"o] MEC &4 A] 71&4 o8&

MECE EHbd ¥WiE 417k9] S1 Eefj=E ¥(Tap)
= DPI®} 22 In-line ZH]AHE, ‘Bump in the
wire(BIW) A0 2 @ T2 Tl Au|2 AAH
AH). Ejgo] 3GPP 7] EEI} e Glo] wrEof

—
2

QR IT AP o B8 BIW P20 2 o Hj
7] JaliME 71E 3GPP AHIEe] Ao &
o W3tE 9817 9= FrE/do] 8= It
upEbA] LTE 4873 MEC AHlE =93
(Z Dell 4= GTP ;EF, DSCP wiH, EfY
94, C-ZQ) A B g} o] S1 E
g e zz =9l #HE MEC 9| 7550 &
2R 715 (carrier-grade, 73 99.999% 7H&

of

2

QmzE %

7d)ell 73 } 2 glof| Het, ol s/ #al, AR/
H/3HA 23] A, Hold A9 S 3GPP 22

5o Té’a—% &7 91 F7HARI o] B
FATH4].

&, 24 7|25 el #ixE MEC7} of&EA
ol EdfEE e z2 g 7 Y 51 Eefjo]
A zholok & FolEe] SeGW, S-GW, P-GW %
£ FAEA] ZsHAl

1) ETSIMEC & &2 & 72+ J0ilAM, MEC H2| 22|12t 42 ¢l0], S1 E2LE R X2 E5th= 2& YAS ‘Bump in the wire'2 T+ SHCH1].

TTA JOURNAL

VoL 183



<E1>S1 Eefjgl =2 E 2 MEC 2 7|s[2]

Category

Description

U-Plane Support

+ U-Plane interception

- GTP-U header reconstruction(w/PDCP SN & GTP-U SN persistence)
- TNL IP header reconstruction(w/DSCP persistence)
Fast IP rerouting based on link supervision(e.g. w/BFD)

+ DSCP(in TNL IP)-based traffic bypass

CPlane Support

« Passive tapping on RRC & NAS messages

- Signaling and data radio bearers(SRBs & DRBs), S1-AP, NAS messages

+ Monitoring on Cell Trace(LTE644 & LTE459) interface

Traffic Offload Policy

eRAB admission policy decision

- Subscriber profile ID filter

- QCI(Quiality Class Indicator) filter
- eRAB ARP filter

(TOP) « Packet admission policy decision
- 3-tuple filter
(*Application-specific filters are off the TOP scope)
« IPSec-based Backhaul Security
Security Support - IPSec in tunnel mode, w/Encapsulated Security Payload(ESP)

- Encryption(e.g. AES-128-CBC), integrity protection(e.g. HMAGSHA)
- Connection negotiation(e.g. IKEv1), authentication(e.g. X.509)
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Hi-Speed IP Interface (optional)
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Packet Data
Network
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<E 3> UPFQ| 7|5

UPF7l5

29

DN H0|E8][0]
(GTPFHER)

Interconnect point between the mobile infrastructure and the Data Network(DN), i.e.
encapsulation and decapsulation of GPRS Tunneling Protocol for the user plane(GTP U)

Mobility @
for intra/inter-RAT)

Protocol Data Unit(PDU) session anchor point for providing mobility within and
between Radio Access Technologies(RATs), including sending one or more end marker
packets to gNB

[32tRY EZE

Packet routing and forwarding, including performing the role of an Uplink Classifier /
UL-CL(directing flows to specific data networks based on traffic matching filters) and
a Branching point, when acting as an Intermediate UPF(I-UPF) multi-homed to more
than one PDU session anchor(PSA)

PESCE
(addressing)

Functionality to respond to Address Resolution Protocol(ARP) requests and / or IPv6
Neighbor Solicitation requests based on local cache information for the Ethernet
PDUs

L7 OS2Il A

Application detection using Service Data Flow(SDF) traffic filter templates[14] or
3-tuple(protocol, server-side IP address and port number) Packet Flow Description(PFD)
received from SMF

=22 718 Qos

Per-flow QoS handling, including transport level packet marking for UL/DL, rate limiting
and reflective QoS(DSCP) marking on DL. Uplink Traffic verification(SDF to QoS Flow
mapping)

ey 3y
(Policing)

User Plane part of policy rule enforcement, e.g. Gating, Redirection, Traffic steering

3382 A2

=

Traffic usage reporting for billing and Lawful Intercept(LI) collector interface

Edge Cloud Center

Message Bus |

= =2 2 o

AUSF
5GC

MEC
Services

QWP Dpata /W

Offload upon matching

N6

UL-CL

(Payioad { IP)GTPIUDPE 1P ]
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VNF (Image)

VM | Docker

— Host Linux
PCle3.014.0x16

Flow Processor
(e.g. Intel XL710)

FPGA
(e.g. Intel Arria10)

Optlcal TRX

(e.9. 10GE SFP+)
S1 mixed UPF flows (normal)
MEC offload (low)

P> NAS messages (ultra-low)
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« AMF: Access and Mobility Management Function
« APN: Access Point Name

« ARP: Address Resolution Protocol

+ AUSF: Authentication Server Function

« BFD: Bidirectional Forwarding Detection

.

BNG: Border Network Gateway

+ CDR: Charging Data Record
« CSG: Closed Subscriber Group
« CUPS: Control and User Plane Separation

« DPI: Deep Packet Inspection
« DSCP: Differentiated Services Code Point

« ePC: Evolved Packet Core

+ eRAB: evolved Radio Access Bearer

EMS: Element Management System

« ETSI: European Telecommunication Standards Institute

+ FPGA: Field Programmable Gate Array

« GTP: GPRS Tunneling Protocol

« HSS: Home Subscriber Server

« ICN: Information Centric Networking

« IMEI: International Mobile Equipment Identity
« IMSI: International Mobile Subscriber Identity
« IPS:Intrusion Prevention System

« LBO: Local Breakout

.

LEA: Law Enforcement Agency

« LIPA: Local IP Access

« MEC: Multi-Access Edge Computing,
« MME: Mobility Management Entity
« MSS: Maximum Segment Size

« NAS: Non-Access-Stratum
« NRF: Network Repository Function

« NSH: Network Service Header

.

.

« OVS-DPDK: Open Virtual Switch Data Plane Development

NSSF: Network Slice Selection Function

OCS: Online Charging System

Kit

« PCF: Policy Control Function

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

PCRF: Policy and Charging Rules Function
PDCP: Packet Data Convergence Protocol
PGW: Packet Data Gateway

QoE: Quality of Experience
RAT: Radio Access Technology

SeGW: Security Gateway

SIPTO: Selected IP Traffic Offload
SGW: Serving Gateway

SMF: Session Management Function
SR-loV: Single Root I/0 Virtualization
SSL: Secure Socket Layer

TCO: Total Cost of Ownership
TCP-IW: TCP Initial Window
TDF: Traffic Detection Function
TLS: Transport Layer Security
TNL: Transport Network Layer

UDM: User Data Management
UDP: User Datagram Protocol
URLLC: Ultra Reliable and Low Latency Communication

VAF: Virtual Application Function
VAS: Value Added Service

VNF: Virtual Network Function
VPN: Virtual Private Network
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