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3GPP SA and 5G System Works

O [el@] = ]

. [ http://wwnw.3gpp.org e P~ &y &
Spec No. Title Approved rg@; ——— s~ s - ——

TS 23.501  [System architecture for 5G System ‘17.12 The Mobile
TS 23.502  [Procedures for 5G System 17.12 ﬁ@ EE)Béoadband Standard

TS 23.503  [Policy and Charging Control Framework for 5G System ‘17.12 A

About 3GPP. Specifications Groups Specifications 3GPP Calendar Technologies News & Events.

Cover Story Search

2016 2017 2018 2019
First 5G NR Specs Approved 3GPP Webste: |Search for (o]

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q‘i December 22, 2017
3GPP TSGmeeting: 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86

Search and download specs, docs, CRs and more from
the 3GPP FTP Server

JSOADVANCED FTP SEARCH

In his RAN report to the TSG SA Plenary - at the end of a week
of meetings in Lisbon, Portugal — Balazs Bertenyi presented
details of the group’s approval of the Non-standalone 5G NR
specifications and also outlined how RAN will now turn towards

Rel 1 4 2 3 A : the completion of Release 15, by June 2018.

Diverse Features, LTE/EPS Enhancements >

5G studies 3GPP Architecture

Requirements FS_SMARTER work timeline
Architecture FS_NextGen

Security FS NSA
Managememv MAN_NGNAF, FS_MO

NGANS MOA
AN studies -
1 2 3 A 4
R l 1 5 = : The past two years have seen the 3GPP 5G architecture work progressing from the study
el- @rse Features, LTE/EPS Enhancements > : perod i 2016 fo the deiivery of a complete set of stage 2 evel specifcations. By

achieving this milestone in 3GPP Release 15 the 5G system architecture has been
G Features - Phase 1
Architecture

Recent news stories

Recent News == System architecture milestone of 5G Phase

(Fitps/owiter comyacePiive} | = 1 is achieved
December 21, 2017

By Frank Mademann, 3GPP SA2 Chairman

NETS

Y

defined - providing the set of features and functionality needed for deploying a
commercially operational 5G system. SA2, the 3GPP architecture working group, has now
specified the overall 5G system architecture; detailing features, functionality and services
including dynamic behavior defined by information flows.

3 A

This article offers a brief introduction to the 5G system architecture, highlighting some of
its main characteristics. The complete description is provided by the delivered
specifications TS 23.501, TS 23.502 and TS 23.503.
5 | READ MORE...
—

IMT-2020 Requirements Initial Submission Submission
date TBD

Rel-16

ABOUT RELEASES FULL MEETING CALENDAR BROWSE TECHNOLOGIES

cT 79  Chennai LTE-Advanced
. RAN 79  Chennai TE
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’ ’ cT 80  North America 'Small Cells




5G Releases

2015 2016 2017 2018 2020

Release
12 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 3 6

Rel-14 (Frozen) Release 14 d

TR 22.891
Stage 1 @® i il TR 22.861 - TR 20.864

Stage 2 @ TR 23.799

.91
Stage 3 R 7r389 3@

TR 38.901-TR 38.805, 38.901, 38.912

ASN.1 ASN.1

Rel-15 (Open) Release 15 : 5G Phase 1

Stage 1 TS 22.261 ®

* NR-RRC for NSA and SA

Stage 2 TS 23.501, 23.502 @

Stage 3

* All L1 and L2 user plane for both NSA & SA ‘

ASN.1 « NR-RRC for NSA

Rel-16 (Open)

Stage 1

Stage 2
Stage 3 I ©
ASN.1 I ASN.1

J
©2018, ETRI, All rights ré&§érvéad StandAlone = EPC core (“Option 3”) & LTE anchor Source- Z20}2H(ETRI)



3GPP - 5G A A€ A7) 9]

o AT EQo]-7|¥H(SW-based) o] %
« SBA (Service—BRased Architecture) — The set of interactions between NFs are defined as services,
so that their re—use is possible
« Stateless NFs — the compute resource is decoupled from the storage resource.
« Service capabilities exposure (like SDN" NBAPIs)

« A% (Flexible) o] 7%
e Separate UP functions from the CP function (CUPS7H)
« Modularize the NF design (e.g. to enable flexible and efficient network slicing)
« Split AMF and SMF

 Distributed and Flexible location of UP functions (e.g., To support low latency services and access to local
data networks, UP functions can be deployed close to the radio network)

» 35 (Common) Fo] X

« A common AN - CN interface which integrates different 3GPP and non—3GPP access types
A unified authentication framework
« LTE interworking and migration

©2018, ETRIAIl rights reserved



eNodeB qep 3V | U

MME

NAS signaling and signaling
security

Authentication and
authorization

P-GW / S-GW selection
Inter CN node signaling for
mobility bw/ 3GPP AN
MME selection for
handovers w/ MME change
SGSN selection

UE reachability in idle mode
Tracking areas list
management

Roaming connection
Bearer management and
establishment

Lawful interception
Warning message transfer
LTE relay nodes support

©2018, ETRIAIl rights reserved

55/58
P-GW

SGi

T ™
S-GW

Local mobility anchor for
inter-eNB handover
Mobility anchoring for inter-
3GPP mobility

Inserting end-marker
packets into traffic stream
during handover path switch
events

GTP tunnel and TEID
management

Packet routing and
forwarding

Idle mode downlink packet
buffering

Transport level DiffServ
packet marking

Charging

Lawful interception

Network

3GPP EPC/EPS #+£

s6
ol
g MEMME |

P-GW

Contain APN (Access Point
Name)

UE IP addr alloction
DHCPv4 & v6 functions
GTP tunnel and TEID
management

Creates and maintains TFT
(Traffic Flow Templates) for
packet routing
discrimination

Static PCC if no PCRF
available

Per-user-based packet

filtering

SDF level charging

SDF gating control and data
enforcement

DiffServ packet marking
Lawful interception




SDN Impact on EPC/EPS

Application Plane

Service Abstraction Layer

Control Plane
Control Abstraction Layer

Device/Resource Abstraction Layer
Data Plane

Standardized “Interfaces +
entity/resource modeling”

(A ol/&=e NF A5 E (7]5)

9] abstraction — (CP/UP &
g) AAl g
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Northbound ‘ EPC
Interface(NBI) I'Pl/AQAE |
Southbound E S—EW PQ}W
Interface(SBI) - /

« S-GW/P-GW ZH|E2] A
Z-8& SDN Abstraction ¥ &
(e.g. CUPS)

« Holgxdsg ¥ Open API
o] © Q@ (SCEF/NEF)

Internet

NAS NAS
~ Relay ===
RRC e S1-AP
PDCP PDCP SCTP SCTP
RLC RLC P P
MAC MAC L2 L2
L1 L1 L1 L1
UE | eNodeB oW
LLLLLL
P
M- oTPU
— 1 PDCP 11 1 1
RL ——  RIE | uoPIP —— ———  UDPIIP
. — MAC L2 —— —— L2
L L1 —— S L1
eNodeB
LTE-Uu




SDN7JY &L CUPS (Ts 23.214)

Architecture enhancements for control and user plane separation of EPC nodes

S2b-C Sd|Gyr Gw zn
S11 S4-C  goac
X|GyIG 6b
Gn/Gp-C
. S5/8-C
Serving PDN
R -
G PCRF Gateway-C Gateway-C TDF-C
SGi
Sxa T Sxb — SXC —
oLz Operator's IP
Servin
—— 9 | PDN | TDE-U Services
S4-U Gateway-U i Gateway-U S'G. (e.g. IMS, PSS etc
i ’ g
S5/8-U
S1-U ]
Gn/Gp-U ||
S2a-U |
S2b-U |
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NFV Impact on EPC/EPS

Network Functions Virtualization

To relocate network functions from dedicated e e
HW appliances to generic servers (e.g., S—-GW,
P-GW%)

ETSINEV ISG — Rel-2 (Stage-2), Rel-30]%
(Stage—3 ZF4 A2}

Os-Ma
=== OS5S5/BSS + Orchestrator
E Se-Ma
H 1 | Service, VINF and Infrastructure }
H i Descripti
: e 1 orvnim
i EMS 1 EMS 2 EMS 3 Ve-vnim
H - | VINF
= H H H T
: - =3 T Manager(s)
_!_ ~ .
i VNF 1 VNF 2 VINF 3 4 opvi Computing/Network
i 1 1 vivnmm Infrastructure S
WFVI - - -
Virtual Wirtual Wirtual
Computing Storage Network
MNE-Vi Virtualised
Virtualisation Layer | e T _ETS’ < ))\
VI-Ha I '
H - Hardware resources Manager(s)
I Computing Storage Network World Class Standards
Hardware Hardware Hardware
10
Execution reference points | Other reference points = Main NFV reference points
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NEVHE A& sase4 =)

055/BS$ L :
. N | NFV |
M Os-Ma-nfvo : Orchestrator — |
| | | |__(nFvo) i
t-N It TN | Or-Vnfm |
! |
DM Ve-Vnfm-em ! |
EM ! |
} VNF |
| Manager :

[ ]
r oo | (VNFM) N
LM : ! : EMI. \/e-\/nfm-\mf: y Or-Vi :
: | : | VNF UNF S———" |
| b ' _‘ ! |
l : | : : Vi-Vnfm |
|
" NE | |, NE | | |
| (PNF) : | (PNF) : Vn-Nf Vn-Nf | |
| : | : : Virtualized !
: | : | NEVI Nf-Vi | |Infrastructure| | :
' : | : : Manager :
- o | L (vim) |
! |
. = | |
L Interfaces in scope of SAS J | NFV-MANO |
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3GPP SA2 SGAABIFZR 712

3GPP 5G T+= Ph-1 &l WIDZ 9!

(‘16.11,SA2 #118%xt5] 2l)

CMCC ofg&
L=7|o} (ZTE)

5G A|AEIWID 2l ZX - CMCC

Spec Title 2tZ | Editors

TS 23.501 |System architecture | ‘17.9 |'=7|0}
for 5G System

TS 23.502 |Procedures for 5G| ‘17.12 |0l &
System

rl
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0] A| 28]

4G EPC

a0

‘ MMEMME
eNodeB ap 5’V | US_ 55/58

SGi

MME : Mobility Management Entity\

S-GW : Serving Gateway

P-GW :PDN Gateway

PCRF : Policy and Charging
Enforcement Functions

HSS :Home Subscriber Server

CUPS + NF2 &35}

©2018, ETRIAIl rights reserved

Data
Network

AUSF : Authentication Server Function \
UDM :Unified Data Management

AMF Access and Mobility Management Function
SMF :Session Management Function

PCF :Policy Control Function

UPF : User Plane Function

AF : Application Function

New Interface N10, N11, N12, NI5... ]

(P2P Arch)

A NF can be \
implemented either
as a network
element on a
dedicated hardware,
as a software
instance running on
a dedicated
hardware, or as a
VNF instantiated

on an appropriate
platform, e.g.on a
cloud infrastructure.

13



0] A| 28]

1

Data
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AMF

-Termination of RAN CP
interface (N2).

-Termination of NAS (NI),
NAS ciphering and integrity
protection.

-Registration management.
-Connection management.
-Reachability management.
-Mobility Management.

-Lawful intercept.
-Transparent proxy for routing
SM messages.

-Access Authentication.
-Access Authorization.
-Security Anchor Function
(SEA).

-Security Context Management
(SCM).

SMF

-Session Management.

-UE IP address allocation &
management.

-Selection and control of UP
function.

-Configures traffic steering at
UPF to route traffic to proper
destination.

-Termination of interfaces
towards Policy control
functions.

-Control part of policy
enforcement and QoS.
-Lawful intercept.
-Termination of SM parts of
NAS messages.

-Downlink Data Notification.
-Initiator of AN specific SM
information, sent via AMF over
N2 to AN.

-Determine SSC mode of a
session

-Roaming functionality

A= (P2P Arch)

UPF

-Anchor point for Intra-/Inter-
RAT mobility

-External PDU session point of
interconnect to Data Network.
-Packet routing & forwarding.
-Packet inspection and User
plane part of Policy rule
enforcement.

-Lawful intercept

-Traffic usage reporting.
-Uplink classifier to support
routing traffic flows to a data
network.

-Branching point to support
multi-homed PDU session.
-QoS handling for user plane
-Uplink Traffic verification
-Transport level packet
marking in the uplink and
downlink.

-Downlink packet buffering and
downlink data

14



5’101 /\] Z\_Eél] A= (Service Arch)
a2 I

5 G (Producer)
RequestH ﬂ Response NRF
___________________________ N
1 .
! NEF A}F a Service
, .
I Nnef Nnrf Npcf : Discovery
CPFs | NF -y

! Nausf, Namf, NSmf ! (Consumer) /
|
\

AUSF : Authentication Server Function \
UDM :Unified Data Management
Data AMF Access and Mobility Management Function
Network) [ SMF :Session Management Function
)\A ~ | PCEF :Policy Control Function
_—_ UPF : User Plane Function
AF : Application Function

NEF :Network Exposure Function
e NRF : Network Repository Function

15
©2018, ETRILAII rights reserved



5G T OoJA|AH"]l — NFs

* Access and Mobility Management Function (AMF)

« Session Management Function (SMF)

e User Plane Function (UPF)

« Policy Control Function (PCF)

« Authentication Server Function (AUSF)

 NF Repository Function (NRF)

« Network Exposure Function (NEF)

 Network Slice Selection Function (NSSF) A A — SBATZ O] what
e Unstructured Data Storage Function (UDSF) N 2-& NFe] 37}, 8+4o] £9]
e Unified Data Management (UDM)

« Unified Data Repository (UDR)

« 5G-Equipment Identity Register (5G-EIR)

« Application Function (AF)

©2018, ETRIAIl rights reserved
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5G A|AHl (Ph.1)32 feature

« Service based architecture (SBA) with service—based interfaces within 5GC CP; Definition for NF services
« E2F Network slicing,
 Data Storage architecture enabling Compute and Storage separation, Unified data repository.

o Architectural enablers for virtualized deployment.
« Common N1/N2 for 3GPP and non—3GPP access.
 Support for edge computing, URLLC services architectural enablers

« Application influence on traffic routing.

 Improved Session model including different Session and Service Continuity modes. Support for concurrent (e.g.
local and central) access to a data network.

« Interworking with EPC, basic procedures on single & dual registration mode

« Policy framework for Access and mobility control, QoS and charging enforcement, policy provisioning in the UE;
introducing NWDA for data analytics support.

« Support of services: SMS over NAS (including over Non 3GPP), support of IMS services
* QoS flow based framework, including reflective QoS.
« Support for RRC inactive

 Support for AMF resiliency, ability to handle AMF planned maintenance, AMF failure with no service disruption
and/or adverse impact forthe UE.

17
©2018, ETRIAIl rights reserved



SBA (Service—Based Architecture)

AT E Qo] -7]HF Q18] H|©] A (The set of interactions between
NFs are defined as services, so that their re—use is possible)

2 ' 3GPP CT - SBA Interface : protocol selection
] F
'q : ?A = Protocol: HTTP/2
! = Transport: TCP
= Serialization protocol: JSON
= API design style: RESTful whenever possible.
/ri%v\orﬂ Custom API methods otherwise
G |- Support of notification with two HTTP client/server

pairs
= [DL: OpenAPI v3.0.0

AAFE - Adopts principles like modularity, reusability and self—containment of network
functions, is chosen to enable deployments to take advantage of the latest virtualization
and software technologies.

©2018, ETRIAIl rights reserved
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Stateless NFs / Data Storage

N18//| UDSF
Nuds

Any NF

Data storage architecture
for unstructured data from any NF

/1 NEF

capabilities provided by 3GPP

internal exposure/re—exposure,
Application Functions, Edge
\_ Computing -

To securely expose the services and

network functions for e.g 3rd party,

~

)

PCF

UDM l _

Nudr

Unified data repository (UDR)

UDR

(Data Access

NEF

Provider

- o Structured Data

o
N

* Subscription Data
 Policy Data

for Exposure
» Application Data

~_

Data Storage architecture enabling Compute and Storage separation

©2018, ETRIAIl rights reserved
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Common Core Network

«  Non—-3GPP accessT= Common CN Interface (N1/2/3) A|o]
«  Non—-3GPP UE o= NAS A|1499 =¥
« & EFF NF 9 93t 3GPP/Non-3GPP 2% Alo] (AMF, SMF, PCF %)

71 LTE : 3GPP-WiFi ¥ 7% P e N
S . 1'1 = as - U= a~ Ot =F q.oolzﬁ_]—ﬁ/\ﬂiﬂ%g %@Hlﬂliﬂ]%
coyal H ,
=

" o)
4G EPC 5G—-CN = 53 QoS framework 7HE
Gx S6h = Fixed broadband -5 3GPP A{H|A < S
PCRF P-GW AAA PCF SMF » AR AFE A ESF non—3GPP A A 7]HE
Mz 20 5G 7o 58 @ Bl b
S5 S2b SWm
UPF AMF | UPF
N3/ 4
N2 N2 NZ
S1-C ~ S1-U SWn N1 (NAS)
LTE Untrusted 3GPP on—3GPP
N eNB WiFi 7] A= 71 A=+
[PSec
tunnel

UE UE
20
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Network Slicin

. - aHSS a
MME PCRE
—?—a/ Network

EPC 5G W =93

A 22T

network slice

Core Networé

Network Slice Instance #I

Network resources \
- isolation

- customization

- elasticity

- composition

5G applications '\
- dedicated network

- network sharing
- tenant network
- private network

[ cpnm ] [ upnF

IR

A A
\'4 v

[cene ) [(cenm ) (upnm )

©2018, ETRIAIl rights reserved

EXIREIIREYS

Network Slice Instance #2

21
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Network Slicing Works in SA2

Define the concepts/terminologies used for supporting network slicing, e.g. Network slice, Network
slice instance.

Define identifiers relevant to network slice, e.g. SST (Slice/Service Type), NSSAI
(Network Slice Selection Assistance Information), S—INSSAI etc.
Define 3 standardized SST values: eMBB, mloT, URLLC.

Define network slice selection procedures for UE (User Equipment) accessing network in non-
roaming and roaming scenarios.

Introduce standalone NSSF for network slice selection

To support the case that UE accessing to multiple network slices simultaneously, some NFs, e.g.
AMF can be shared by multiple network slices, while other NFs shall be network slice specific.

UE traffics of a specific session are transferred within one specific network slice to ensure the
handling of traffics can be customized and isolated from other network slices.

22
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Network Exposure Function

N EF [| capabilities provided by 3GPP network
functions for e.g 3rd party, internal
exposure/re-exposure, Application @

Functions, Edge Computing ... ) ® Edge Computing (MEQ)

(T | heleeryiceandi
© SECUIEly EXpose e Services an @ Internal exposure/re-exposure
NF relocation/resilience / Data exposure to other NFs

External exposure - AF (e.g., NBAPIs for 3 parties (LTE- SCEF))

Internal exposure/re-exposure |

Diff vendor, same type Diff vendor, diff type

~

F-b

F-new NF-a
(wl Analytics)
Store / \ /
. structyy—
/ Data Storage Arch \\data NEF NEF /
UDR / External exposure for AF ]-\

lUDM | -

* Subscription Data
Nudr * Policy Data
| PCF ‘ Data.Access — =1+ Structured Data
Provider for Exposure
« Application Data
e S ¢
APls = APls ———— APIs

- -

|NEF ‘ |T\____z Nm———
NEF
N

©2018, ETRIAIl rights reserved

Application driven MEC

/

&=

N

0

Unstructured a

MEC request
AF AF

NEF

(%]

UPF

(Branching Point* or UL CL*

o N(_w\‘ ed

C |
W a
a PCF

MF

a2

2
(v
re

Structured
MEC request

(Session Anchor)

UPF
(Session Anchor)

J“ Data
Network
UPF .




AA| A Ao, MM/CM 7%

Mobility Policy @ Mobility Pattern = ©]-83F & o] 5 =] 233}
32 ¢l Mobility Restriction Area & 7|5 = ¢
o ol 2] AekS 9%F RRC Inactive AH] @ MICO 2E ¢

4 )

Gx l Session Policy

/ Subscription

MME — HSS

Q Static control

TR Forbidden )
e . © Allowed Area e

(Signaling + Data &{ &)

\~. ................................................................................................................... /
4 )

RRC- RRC-
CONNECTED IDLE

- J

©2018, ETRIAIl rights reserved

M| Policy
ot X2

7Y HE
7| gt

forbidden
area

Connected
or IDLE
state

Mobility
Policy
=Y

M2zt
restriction
2 55

control

RRC-
Inactive
=Y

(*) MICO : Mobile Initiated Communication Only

-

PCF

Mobility P:Iic%
NI5

Nwismn Policy

~

-

AMF SMF
Policy Subscription
PCF AMF | «—— | UDM
Q Dynamic control

............................. F dd
- ‘~~.._?rb| en Allowed Area
" Non-allowed Area™ Y L g9
(2= signaling 52) i (Signaling + Data &{ &)

Inactive
RRC-

RRC-

CONNECTED

RRC-
IDLE
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A4 e 9 QAR5

 Flexible gateway: S—GW, P-GWE & &3t UPF 7|4l flexible gateway
Service and session continuity: ©|-5/d¢]| ©& UPF ¥H7 2|
«  Multiple and efficient path: 58 % AH2F @ H o W& MEC A€

» S-GW,P-GW7} E&= UPF 7| s 7 &
4GILTE S8 71X :S-GW, P-GW " = CHH 0| SA 2 XSt Soi5H AL
‘l‘P‘ & MM Aol E90] FHgr

'q‘ ata n X—lxlol_ﬂl;lclt-”olE.l O_LLE | = |6._|'
@ '1 Network MEC AH|A X =2

' ] - H| IPE Z 33 chekst A4 Ebelof of
. UPF s Soieh Ml 2l 7|5 M2
(anchor) Flexible,

Distributed ‘
PDN Gateway

2 EPC

Centralized
PDN gateway

UPF 5G-CN

eNodeB
UL CL)
( ) (] UPF

(IPlanchor)
/

Non-3GPP
¢ NR
eNodeB
eNodeB

©2018, ETRILAII rights reserved
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Edge Computing Works in SA2

« Edge Computing
— For ultra low latency and load balancing

« Triggering Method: UE Driven & Application Driven

UE driven triggeringy

‘ ntof
a AF
% Data
SMF Network
% UPF _
S (Session Anchor)
=

(Branching Point* or UL CL*

UPF
(Session Anchor)

(Request a session
fore el D * Branching Point: In case of IPv6

* DN: Data network . * UL CL (uplink classifier): In case of uplink classifier 26
Jrea: Each local area has a local DN list

©2018, ETRLAII right



LTE/EPC 95 ¥ ujo| 18 o]A

5G scenarios in 3GPP NR & 5G—-CN Option 3

3) Non-Standalone/”L.TE assisted”, EPC connected 3a) Non-Standalone/”LTE assisted”, EPC connected ore . R R R
2 OREREEEE S COTTEEEE Mobility in single-registration mode

Common IP anchor

UPF/SMF
P-GW |
w Inf (N26) 1
”E‘E‘~:““oa®zt'fra‘.1'sfg“ ali
V| sew !
\‘ -
\
LTE 5G RAN

~
N
N
Y
A
A
A
N
N
\ |

71& EPCY M= QlEHo]~ &7 1 g
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Management w/ MANO

4
1
1
1
1

\
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_________________

/
{ NEF? NRF?
1
1
CPF

———— e _OSS/BSS s
: NM | | NFV
| Os-Ma-nfvd | Orchestrator —
' | . | | (NFVO)
[N I Itf-N RENT : .
|
' |
: DM — : Ve-Vnfm-erh
I 1
: | : VNF
| 3GPP management ' | | Manager |
' : L | (VNEM) Or-Vi
| system ! VeVnfm-
EM
NE Vi-Vnfm
(PNF) |
§ I Virtualised
I [Infrastructure
| PNF L]
~T- (\ ) Nf-Vi ! Manager
NFVI | (VIM)
| NFV-MANO

AUSb

0

/




Network Automation

« Network AX Big Data A/HE 3GPP entity=2 Al4F 42l NWDAF)
« 913 2]%5/Big Data 7|4t o] 554 YEYT A5 $I5t BE&

5] Hrodot ol Aur Wg

. 27l BEst 9 wE 728 9
NWDAF
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Approved 5G Ph.2 Study Items

Acronym Title
1| FS ATSSS Study on Acces; Traffic Steering, Switch and Splitting support in the
5G system architecture
2 | BS swwe Study on the Wireless and Wireline Convergence for the 5G system
architecture
3 | FS_CloT_5G | Study on Cellular IoT support and evolution for the 5G System
FS_eNA | Study of enablers for Network Automation for 5G
5 FS_eV2XAR | Study on architecture enhancements for 3GPP support of advanced
C V2X services
FS_ETSUN | Enhancing Topology of SMF and UPF in 5G Networks
FS_eIMS5G | Study on Enhanced IMS to 5GC Integration
FS_eLCS | Study on Enhancement to the 5GC LoCation Services
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Network slicing (3GPP/IP-MPLS/T-SDN ---)

Multi-site NFV and MANO (C-NFs, R-NFs. ..)

MEC /TSN

C-RAN and Open Fronthaul Interface (HLS/LLS)

E2E SDN Multi-site Controller / Orchestration

NB Interface for Network Capability Exposure (e.g.NEF)
Big data/Al and analytics on 5G networks (e.g. NWDAF)

3GPP H&

non-3GPP EXES
(IEEE 802 .x, IETF/RFC )

Q@0 ® e 0 .

E2E / Radio + Access + Core Networks / Rapid deployment
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Communicatio

~ Open Interface (aka NBI. 3GPP H=)

: UHD :

[ Service/network exposure
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< P Virtualization S5

[(
|
{

» Open Interface (aka SBI, HIG/E=7|HI=8)

[ ) 3GPP standards

3% 3GPP+Non-3GPP standards (NFV, ONF, IETF..)
(] Vendor-specific implementations

nlfle
Tra nspor
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