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3GPP Release

3GPP

2018 Release 15

Overall Conclusion — ongoing Releases
2017 2018 2019

o ] ] ] e

Release 14

i [}
Rel-14 51.3 ; Extension

: | Release 15 {5G Phase 1)

B) &

iNext main target: Rel-15 Stage 3

' Freezing
iNor-Stand Alone (NSA) —2 |

! Radio and EDCES . ! ' - - '
E ‘ Relets& 16 (5G Phase!2) |

)

Today

2 3GPP 3GPP Work Plan reviewat TSG

http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_79/Docs/SP-180220.zip
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3GPP

IETF99

n IETF TSG CT(Technical Specification
Group: Core Network and Terminals) CT4

n IETF TSG SA2, SA5

G

A GLOBAL INITIATIVE

in progress

-—— .

3

https://datatracker.ietf.org/meeting/99/materials/slides-99-netslicing-georg-mayer-3gpp-network-slicing
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IETF99 ... ( )

5G (3GPP rleasel5, 2018) IETF — 3GPP

SBA(Service Base Architecture)/TS23.501

n Service based interface (CP IF) IETF
« HTTP2, QUIC,...

n TR29.891 5G System —Phase 1; CT WG4 Aspects

NSSF AUSF |-M3--{ UDM C-plane network functions
NZZ "o, N1Z™., NG N10
N1 ) N11 N7
e AME oo SMF  }eeeeeees PCE | N5 weeeees AF
: N14 : L - .
H LA N15
N2 l tsssesssssssssssssssssmssssssssssssssssssssassssast
................................................... N4§ )
: U-plane network functions

: / N3 N6 ( Data
- \NG (R)AN/ UPF L Network

/

AF: Application Function SMF: Session Management Function I
AUSF: Authentication Server Function UDM: Unified Data Management

AMF: Access and Mobility Management Function UPF: User plane Function

DN: Data network (IP services) UE: User Equipment

NSSF: Network Slice Selection Function (R)AN: (Radio) Access Network
PCF: Policy Control function
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IETF 101

IETF 5G WG

n 3GPP 5G / WG

5G (TS23.501/TS529.244/TR38.801...)

n DMM ( . LISP, ILA), ICNRG

n 5GANGIP ( BoF ), MCTCP ( )

5G (TS23.501/TR28.530/TR38.801... )

n COMS (NetSlicing) BoF

. ANIMA, OPSAWG, NMRG(IRTF), RTGWG (VPN+) , NFVRG
5G Data(User) plane (TR38.801/TR38.401... )

n DetNet, NTP/TICTOC

n EAP-AKA' (EAU WG(SEC)) — RFC5448bis (T524.302)
 https://tools.ietf.org/html/draft-arkko-eap-rfc5448bis

n Wireless/loT (6lo )



IETF 101 — ( input )

draft-arkko-arch-virtualization-01

n 5G
WG

Virtualization & Slicing Tech @ IETF

Instance selection at lower layers

Provider-based VPNs
* MPLS, L2-3VPN, NVO3, ...

» Traffic engineering, e.g.,, TEAS WG

Service chaining — SFC WG's NSH

Management frameworks — e.g., NETCONF, YANG

Data models — e.g., L2SM, L3SM

https://datatracker.ietf.org/meeting/101/materials/slides-101-coms-setting-the-scene-01
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5G

(DMM, ILA(BoF))
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IETF100 3GPP CT4 Rls16 3GPP
User Plane(UP)
IETF DMM WG ( : 7 )

IETF101 DMM WG SRvV6 LISP, ILA

n DMM WG(int): Distributed Mobility Management
n LISP WG(rtg): Locator/ID Separation Protocol

ILA BoF IETF99
WG IDEAS
n ILA (BoF): Identifier Locator Addressing
n IDEAS a https://datatracker.ietf.org/doc/charter-ietf-ideas/ballot/

Internet draft
n draft-bogineni-dmm-optimized-mobile-user-plane
n draft-ietf-dmm-srv6-mobile-uplane
n draft-farinacci-lisp-mobile-network
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User Plane Protocol Study in 3GPP

n CP-173160 (3GPP CT4AIETF DMM): (SoftBank)

1. Overall Description:

(Nevertheless, ) a study item* was approved for such a study to start in the
second half of 2018. The study will evaluate between existing solutions within
3GPP and other protocols, based on the Release 16 stage 2 (system
architecture) requirements.

» *study item: user plane protocol in 5GC for Release-16 of 5G phase 2
3GPP CT4 would like to point IETF DMM to the following specifications on
GTP-U. The Release 16 stage 2 requirements are not yet known but it is worth
looking at latest GTP-U spec which will be evaluated through the study as the
existing protocol.

3GPP TS 29.281 (V15.1.0): GPRS Tunnelling Protocol User Plane (GTPv1-U)

2. Actions:
To IETF DMM:

ACTION: CT4 respectfully asks IETF DMM to provide any information
that may be relevant to the above CT4 work by July 2018.

IETF 101 (2018/4/27)



draft-bogineni-dmm-optimized-mobile-user-plane

SRv6, LISP, ILA

n UPF Requirements: 3GPP TS 23.501 Section 6.2.3
n N9 Requirements: 3GPP TR 29.891 Section 5.1.1

Protocol stacks ( GTP-U )

Existing 5G Protocol Stack with GTP 5G Protocol Stack with SRvé
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draft-bogineni-dmm-optimized-mobile-user-plane

SRv6

N

ID-LOC (LISP and/or ILA) SRv6
Segment Routing v6

Smooth Transition and Pragmatic Approach for Changing N9
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Toward Advanced Maobility with SRVE
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1. Dropin SRVE to replace GTP-U in data plane without changing
the control plane.

2. Gradually introduce SRVE features as needed.

3. Optionally add advanced mobility support either at global, 5G
slice level, or for a particular set of flows

https://datatracker.ietf.org/meeting/101/materials/slides-101-dmm-optimized-mobile-user-plane-solutions-for-5g-00



draft-ietf-dmm-srv6-mobile-uplane

Traditional mode

Enhanced N3IF IPv4( )
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LISP for 5G mobile

draft-farinacci-lisp-mobile-network

LISP Inside a 3GPP Diagram

Mt s s e e e oy e s e

[

——————— +—+
|
!

+
|
|
N4
|
|
|

Beld White: 3GGP Spec Interfaces

https://datatracker.ietf.org/meeting/101/materials/slides-101-dmm-lisp-for-the-mobile-network-00
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LISP for 5G mobile, example

draft-farinacci-lisp-mobile-network

» UEs are assigned EID addresses  Eip: Endpoint identifiers

« gNBs and UPFs are LISP xTRs with addresses

Example Packet Flow

NGC does notroute EIDs A0

No packet __am
overhead on RAN
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ILA BoF

5G Mobile IP

Identifier-locator addressing (ILA) cheater
n https://lwww.ietf.org/mail-archive/web/ila/current/msg00003.html

n Network overlay
» application-visible, non-topological “identifier” addresses
 topological “locator” addresses.

n ILNP (RFC6741 )
n ILA  Datapath (User plane) Control plane
n Mobility, Datacenter, Overlay ?
n Privacy, Secure, and Scalability
. (IP )
BoF ILA
n ILA Privacy IDEAS
n Hum Scope
Hum
n ( )
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ILA

ILA

n https://tools.ietf.org/html/draft-herbert-intarea-ila-01
n https://tools.ietf.org/html/draft-herbert-ila-ilamp-00 (mapping protocol)

Mobile (5GCN)
n https://tools.ietf.org/html/draft-herbert-ila-mobile-01

draft-herbert-intarea-ila

draft-mueller-ila-mobility
draft-lapukhov-bgp-ila-afi

draft-herbert-ila-ilamp
draft-lapukhov-ila-deployment
draft-herbert-ila-mobile
draft-rodrigueznatal-ila-lisp
draft-herbert-ipv6-prefix-address-privacy
draft-bogineni-dmm-optimized-mobile-user-plane
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https://tools.ietf.org/html/draft-herbert-intarea-ila-01
https://tools.ietf.org/html/draft-herbert-ila-ilamp-00
https://tools.ietf.org/html/draft-herbert-ila-mobile-01

ILA .
https.//tools.ietf.org/html/draft-herbert-intarea-ila-01

Standard |dentifier

Representation (SIR). SIR prefix Identifier IPV6
Address visible to apps

Transform destination for
transit across an underlay

network
Locator address. Routes
pack_EtS to ph"frslcal Locator Identifier
location of logical node
Reverse transformation to deliver https://datatracker.ietf.org/
or forward to application meeting/101/materials/slid
es-101-ila-ila-introduction-
scope-and-isssues-03
SIR prefix Identifier
e ——— + B - +
I Host A +—+ +———>I HOSt B I
I I 1 (2) ILA e 1 |
Fom————- + ] ...addressed. ... «C ) +-————-- +
V. +--—-+--+ _ packet . o r——+——+ Q)
(1) SIR | | ILA |-——-- D >——-->| ILA | | (3) SIR
addressed +->|router| . . |router|->-+ addressed
packet t———t——+ . 1Pv6 . =4+ packet
/ . Network
/ . . ottt ——_— +
o + / . . |ILA || Host |
| Host +--+ . .- —|host]| |
| | . ottt ——_— +
e ——— +
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ILA for mobile (3GPP 5G core mobile)
https://tools.ietf.org/html/draft-herbert-ila-mobile-01

[VMN] [ 0
| | App Server |
_v_ I |
/ Radio ¥ o0------- o | +——-——- + ILA-N: ILA
/ Access ¥==| ILA-N | I 1 ILA-H | ] forwarding nodes
¥ NW / O—————— o I e + O——————— o ILA-H: ILAhosts
¥ / ¥ Q- 0 | ILA-M | ILA-FR:ILA
¥ 11 O——————— o forwarding routers
[MN] ¥ T ILA-MR: ILA
| Y / oy mapping routers
_Vv_ ¥ / ¥ .
/ Radio ¥ O-———-—- o] / ¥ O-———-—- o] / ¥
/ Access ¥==| ILA-N |== IPv6-Only  ¥==| ILA-R |== DN ¥
¥ NW / O0-—————-—- o ¥ Network / Oo-————-—- o ¥(Internet)/
¥/ ¥ ILA / ¥ /
¥ /
¥
NSSF NEF NRF AUSF UDM PCF AF
| | » ILA-M, ILA-N, ILA-R connected
| - to Services Based Architecture
* Control Plane interactions are
w1 AMF SMF ILA-IM RESTful APIs
2| B » Allows flexible implementation
UE |— (RIAN 2 ILAN N | AR %PDN) and deployment options
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LS "CP-173160"
IETFa3GPP 7

( )

n draft-bogineni, draft-ietf-dmm-srv6-mobile-uplane

..)
QoS

ECMP

OAM

MTU

Scalability

N3 (or 5G-AN)

CP (CP ) «— ?
T523.501

S0 J I3 5 I3 OS5 3 3 3

IETF 101 (2018/4/27)



DETNET WG @r1e )




DetNet WG

Deterministic Networking
n L2, L3 network (delay variation)

* 5G networking
n |IEEE 802.1 TSN (Time sensitive networking)
n IETF WG L3 (IP, MPLS)

n / / WG ID
o draft-ietf-detnet-use-cases
» draft-ietf-detnet-architecture
» draft-sdt-detnet-security
n Encapsulation WG I-D (draft-ietf-detnet-dp-sol)
Encapsulation
e MPLS(PW) IPv6
. PREF (Packet Replication and Elimination Function)

n 1430 Encapsulation

IETF 101 (2018/4/27)



Detnet
RTG Area

Traditional vs. Deterministic Service

Traditional Service Deterministic Service
— Target: Elastic traffic — Target: Delivery sensitive traffic
— Network centric: — Service centric:

* Network utilization * Service parameters

* Maximize throughput (stat mx) » Zero congestion loss

* Good average latency * Bounded latency
— Delay probability curves with tail — Delay probability curves bounded
— Bounding the latency means — In-time delivery ensured:

losing packets (or overprovisioning)  right packet at the right time
P Mean j Delay bound Pa Mean ¢ Delay bound

b - - -

i Delay i Delay

https://datatracker.ietf.org/meeting/101/materials/slides-101-rtgarea-deterministic-networking-detnet-00
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DetNet

Data plane
n Encapsulation

n OAM

Congestion protection & latency control, Explicit routes, Service protection

Troubleshooting, Recognize flow(s) for analytics
n PREF (Packet Replication and Elimination Function)

n Packet reordering

A Scenario: Layer 2 DetNet Service

(TSN over DetNet)

TSN Edge

Transit Egg: TSN
End System MHode Hode H End System
--------- +------=u+ fm========4 foc=======4
| Appl. !{---‘:‘Euc Prux_-.rl-End. to End M----;Evc I-"rn::l.y'--}| Appl . l
| TSH | ITEH| |Swo|<DF-| Servica | -->|S5wa| |TSH| | TENH |
--------- dm==d == fmmmmmm==ms $===d 4===%  focc======%
| Transport| 1Tepl 1 Tzpl ITepl 1Tzpl ITepl 1Tzpl ITransport|
fm=mm===, =f F=, = =, =P ==, =, = d=, = f=, =4 Fmm=, ===

: Link T pmm—— - A : Link H y—m——— .

o T + #=[ Bub ]=+ o P * #=[ Sub ]=+
[¥etwork] [Retwork]

* End to end service is Layer 2 (TSN Service)
* Conceptually similar to an L2ZVPN

* DetNet Service is edge to edge

* The edge nodes insert and remove required DetNet data
plane encapsulation

https://datatracker.ietf.org/doc/d ral:-iélf-ﬁémet-dp-ml

Layer 3 DetNet Service

DatNet Ralay Transit Ralay DatNet
End Systam Node Node Node End Systam
P e {Router) {LSR) {Router) #mmmmmmemm-
| Appl. |€==s=scsccsccceas End to End Service =-=-====== >l Appl |
o + A ———— rmmmmmm—— I +
| Sarvice |<---| Sarvice ! = blul.t li“ - -: S-nrle- L--!'I Sarvice |
prmmmmm—— - e T e e S mhemdmemh  Aeesmemee- *
|DN '.I‘rmlpi l‘l'l'-"PI ITrpi IDII ‘l‘rlrupi l'l.'rpl I‘h:pl le ‘.I.'nnlpl
pmmm———-— o g e el e essss af = e ed fe afd  Seass aseoee -
: Llnk H f mmm— : \ : Link : ,I' pm——— A \
* vk #=[ Sub |-+ s o P * +=[ Sub ]-+
[Network] [Batwork]

* End to end service is IP
* Conceptually can be similar to an L3VPN or IP over MPLS

* DetNet Service is terminated by End System or Edge

Node, depending on the capabilities/involvement of the
End System

* L3 PSN providing DetNet: IP or MPLS

https://datatracker.ietf.org/doc/draft-ietf-detnet-dp-sol
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DetNet — Encapsulation

_________________________________ +
MPLS | |
. . | DetNet Flow |
n PREF (Packet Replication and | Payload Packet |
Elimination Function) l _________________________________ 1 <y
DetNet Control Word
n 01 Control o el !l Detvet data plane
Word 4 nibble + | S-Label | | MPLS encapsulation
28 bit sequence number T Labelesy i
Generic (Etherent )CW Fommommmommoommommoooooooooooooooo *
| Data-Link |
. physical .
IP (Flow ID) e +
n 5-tuple (source address, destination |+">;-"I+
address, source port, destination port, T + Ao +
and the transport protocol type) lxl 1"31
DHCP PHB End-system | L2 | | L2 |
6-tuple DetNet tunnel ) “I 1P I_
n DetNet/IP over MPLS 12 ]
n IP Encap e, T *
. 03 Optional DetNet 1 x 1
DstOpt header / Routing header End system T
RFC8200 DetNet (PSN) A +""+|::,Tf:+|"
i v
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RTG Area

TRILL: Concluded
ISIS & OSPF: Concluded & LSR (Link state vector) WG

DCrouting bof 2 WG

n WG Applicability, Use case
n RIFT: Routing In Fat Trees
 draft-przygienda-rift (adraft-ietf-rift-rift)
n LSVR: Link State Vector Routing
 draft-keyupate-Isvr-bgp-spf
BIER:

n WG RFC8279 ( / ), RFC8296
(Encapsulation) Ethernet + BIER header
Encap. Ethertype: OXAB37 |IEEE

. MPLS label+ BIER header
n BIER-TE WG(TEAS, PCE, DetNet, RIFT )

N

IETF 101 (2018/4/27)
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IETF 5G
n 3GPP RIs 16 5G (IP User plane)

WG: DMM, ILA (BoF), LISP

N

WG: DetNet
n Slice
3GPP 5G GTP P,
MPLS DP(UP)
3GPP 5G DP
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