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DMM WG( )
Distributed Mobility Management WG

n IPV6 WG
n 3GPP 5G (RIs16 ) IPV6
WG  3GPP CT4 ( ) WG
( )

draft-ietf-dmm-srv6-mobile-uplane
draft-fattore-dmm-n6-cpdp-trafficsteering
draft-hmm-dmm-5g-uplane-analysis
draft-clt-dmm-tn-aware-mobility
draft-camarilloelmalky-springdmm-srv6-mob-usecases
Time Sensitive Networking for 5G

e https://datatracker.ietf.org/meeting/103/materials/agenda-103-dmm/
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DMM WG (

draft-ietf-dmm-srv6-mobile-uplane-03

n 6 (SRv6 SID Mobility Functlons) “Args.Mob.Session” for SID
« QFI and/or PDU session 2

3
01234567890123456789012345678901
SRv6

-i--+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
n End.MAP (6.126.2)

QF1 IRIV] PDU Session 1D

|
e s e S e I e e e K S s S
|PDU Sess(cont®)|

i A A A A QFI: TS38.415, R: TS23.501,
N U PF U: unsed, PDU session: TEID

draft-hmm-dmm-5g-uplane-analysis

UP

n update GTP-U ID (TEID) QFI (i.e. QoS
mapping)

GTP-U IETF 3GPP 5G

Arch-req-6, 7

draft-camarilloelmalky-springdmm-srv6-mob-usecase
n Mobile SRv6

N

. Radio-core Handoff, E2E network slicing, GILAN
Service Programming

6
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DMM WG (draft-hmm-dmm-5g-uplane-analysis)

@IETF103 (00&01)

Major Updates

Object Ver. | Update Details
[GTP-U-1] Behavior as 01 |« Referred implementation to allow the same TEID be
P2P tunneling protocol used as the destination endpoint from multiple sources.
[GTP-U-6] Supporting 01 |« Mentioned no definition about load balancing with IPv6
IPv6 flow label for LB flow label in TS29. 281.
[GTP-U-10] The orderof |01 |« Referred the note, described in TS29. 281, to
extension header recommend putting QFI as the first header.
[Eval-Aspect-7] Specsof |01 |« Added TS28.531~533 as references about network
slice in 3GPP slicing specifications and definitions.
[GTP-U-1] Interfaces with | 02 |« Added information about interfaces with GTP-U in 5GC
GTP-U tunnels - N3: between gNB and UPF

- N9: between different UPFs
[Section 3.5] GTP-U 02 |« Added description about processes on DSCP marking of

packet format

outer IPv6 header.
Added PPP/PPI field in PDU Session Container based on
update of TS 38.415

IETF 103
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DMM WG (draft-hmm-dmm-5g-uplane-analysis)
@IETF103 (00&01)

Major Updates (Cont.)

Object Ver. | Update Details

[Arch-Req-2] Considera- |01 |« Addedrecommendation to use IPv6 for building
tion on IP connectivity network and consideration on interoperability with
legacy networks.

[Arch-Req-4] Possibility 01 |e Described possibility of optimizing routing by connecting
of effective routing UPFs distributed geographically.

[Arch-Req-6] Process of 01 |« Complemented DSCP marking process:
DSCP marking of outer IP - QFlis indicated from SMF to UPF
- UPF marks outer DSCP based on QFI contained EH

[Arch-Req-7] Overview of | 01 |« Added overview of slicing architecture in 3GPP:
slicing arch in 3GPP - Slice is composed of SMF, RANs, UPFs, and DNs.
- Transport network is out of scope

IETF103@Bangkok 5
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DMM WG ( l45%)

Individual draft
draft-fattore-dmm-n6-cpdp-trafficsteering e e s

Architecture to bind end-to-end data plane control to Monnba Conirol Plane

N M0b|l|ty CIOUd and required semantics Control Plans

ta/from IGPP control plane

AF(Application Function)
N6 policy 'y

draft-clt-dmm-tn-aware-mobility 2
n Transport Network aware mobility in 5G '

Service Based Interfaces (SBI)

n Underlay(Transport) e i
|
|

SR-TE  SPRING, Vi T T ndvae ] et et |

I AF |

e ——— + 1 +-——- + | +-—---- + | +--——- + e + | A--——+
LSR B i i e et S S o +—+

. | AMF | | PCF | | TNF | | SMF |
Preferred path routing L T
(PRR) to-UE:---j ?2 + E;_“NS_“+ +-N:—E ?4 :"Nn_i 4lil-4 + + +
|él:lg+;;;===+(_2;R+ —————— N3————- + UPF  +-N9--+ l]l:’l_:“+ -N6- +_DN_|
| T r——
. . . +=] DN |
Time Sensitive Networking for 5G o emnnt

N

n IEEE TSN a DetNet J
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Time Sensitive Networking for 5G

http://www.ieee802.org/1/files/public/docs2018/detnet-tsn-grossman-detnet-use-
cases-1118-v01.pdf

+@60-

DetNet in Network Slicin
g 1 ETF
Isolation: Functional, Performance, Security Performance Differentiation: Service Customization
Provide bandwidth reservation and flow isolation Specify explicit routes o control
Implemented with * End-2-end lalency
+ Resource reservation for DetNet flows + Number of redindant ireas
+ Cueuing management (shaping, scheduling) Implemented with
«  Sagment Routing
= RSVP-TE

Performance Differentiation: High Reliability
A Matwork Shica with Dethiat Avoid packet loss due to random media emors and equipment fadlures
Implemented with
PE = Provider Edge Router +  Packet replication and slimination
CE = Customer Edge Router 27

MAC - Media Access Control (address)
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DETNET WG




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 Architecture, Use case, Problem Statement [ESG ()
n Encapsulation IP, MPLS
» draft-ietf-detnet-dp-sol-{mpls/ip} &
N DetNet QoS
o draft-xiong-detnet-qos-policy
« draft-finn-detnet-bounded-latency
n Security, YANG/Information model

11/11( ) IEEES02.1 TSN WS( )

n https://1.ieee802.org/tsn/tsn-task-group-agenda/#Sunday DetNet 8211 TSN joint session
n WG
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[detnet] draft-ietf-detnet-dp-sol-{mpls/ip}

Overview

z
Data plane |
MPLS and native IP networks T
=
kY £ A N e
L L
Data flows over DetMet network - Vamasl=d -\
— L2 > DetNet Layer 2 service . — ]
P A
— L3 - DetNet Routing service T s T A S
Cmmm | . ! I E
I IRi prmmmm "
P I OIR
Data plane for DetNet over ’ _ =l
— an MPL5-based Packet Switched Metwork (PSN)
— an IP-based Packet Switched Netwoark (PSN) _
~ ¥ \
. . . oo —
DetMet functions require flow attributes from data plane ] R ‘;
o FIﬂW‘ID -I . -I-'r \\_‘munt (541 H—.'I.'n-“.l' 4 x'n. ____

. — Sequence number = = AN
Overview L= T
DetNet essentials

Beoidznwongs | 3811001 | Cachies - Bicto piore ond resomes duncsions | Foged

— Dethet

— operates at the IF/MPLS layer

— i3 for networks that are under a single odministrative control

or within a closed group of administrative control.

— is NOT for large groups of domains such as the Internet.
— DetMet service provides a capability for the delivery of data flows with

— (1) extremely low packet loss rates and/or

— {2) bounded end-to-end delivery latency
Motel: These chameteristics are accomplished by dedicating netwark resources such as link bandwidth and buffer spoce to Dethiet httD Jwww.ieee802. OrCI/]./ﬁIeS/DU blic/docs2018/det
flawes and/for closses of Dethet flows, and by protecting pockets (e.g. by repboating them akong multiple poths. _ R _ . P _ _
Moted: Unused reserved resources are awailable 1o non-CetMet flows as long af all gearantees are fulfilled. ?et tsn Varq)a detnet baSIC Concepts 1118 VOl Ddf
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[detnet] draft-ietf-detnet-dp-sol-{mpls/ip}

/Flow

IP data plane — Flow identification
6-tuple

I IBcE|
A +-+-+...+-+-+-..;/

— Flow identification /
— based on IP (both [Pvd and IPvE) headerinformation. 5. s3ss69 ,ﬁ: et ey AT it et

“&-tuple”: the traditional 5-tuple + DSCP R | St ey
— [P source and destination address fields, H okt 1 ot [Tianei Frageont Gffsct |
— the next level protocol or heoder field, T e T ek Charkan H

— I S -~

— the next level protocol specific fields
(e.g. TCP or UDP source and destination parts or

IFSer AH/ESP SPI field) et m b b= b
— the IPvad Type of Service or IPv6 Traffic Class field .
(ie, DSCP) 1

L:
any of the fields can be ignered (wildcarded), and bit ]
masks, prefix based longest match, and ranges canalso
be used i
— Under discussion: .

MPLS data plane — Encapsulation . IPv6 flow label, other upperloyer protocol header information
DE"tNEt PW Bz Warga | HHLI-1L-LL | Dusbint - Certo plaess erd reizned $unctiora | Fege 1

-} 1 &
L FIASETRPOLIIASTETERROLIIASETRHGOL
Ll L T LT T T T T ST T P T

— MPLS-based Detiet data plane encapsulation:
— Detiet contral word (d-CW) containing

sequencing information for packet replication T““““ = == |
and duplicate elimination purposes, and the | Detlet Flow ]
- Faylosd Packet
OAM indicator. : o :
— DetNet service Label (S-label) that identifiesa Iy oy IS e
Dethet flow to the peer node that is to process it | #====-=-- = = #==> plane MELS
I 3-Laltwl I 1 sncapsualation
— Zero or more MPLS transport LSP label(s) bommmmmne -- -- + gmf
(T-label) usad to direct the packet along the 5. f
label switched path (L5P) to the next peernode | Pata-misk J — DetMet Flow identification
along the path. Pt : — ot a DetNet service sub-layer is realized by an 5-labe

The necessary data-link encapsulation is then
applied prior to transmission over the physical
media.

— 5-label is allocated from the plotform label space

— S-label MUST be at the bottom label of the label stack
and MUST precede the d-CW

Bwdrs vrga | DRIEeLL-11 | Doribiei o Do plore ovd oeeiee leratioms | Poge 1
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draft-ietf-detnet-yang

YANG DetNet Topology Model (Link, Node, Termination
point), DetNet Flow Configuration Model, DetNet QoS Model
DetNet flow

DF: DetNet Flow

DSPI: DetNet Service Proxy Instance
DS1: DetNet Service Instance

DTI: DetNet Transport Instance

Tnl: Tunnel

|<-————-- End to End DetNet Service ----—-- >|
| DetNet DetNet |
(AC) | I<-Tnl->| I<-Tnl->| | (AC)
End | \Y \Y 1 \Y v 2/3 V \Y | End
System | Fo———— + Fom————— + o + | System
e I I E1 I:::::::I R1 I:::::::I E2 I I F——t
I e B | e | |--—----- I-—-1---1 |
ICEL] | | DSP1 1 | | | | DSPI 2 | | |CE2]
1 | +------- + | | oo +| |
+o——t Il DSI 1 | | DSI 2 | | DSI 3 || +o——t
1 + | +------ + | I
I +--—--- + | IDTI 2 |..DF2..] 11
Il IDTI 1]..DF1..] +--——-—- + | 1
I +----- + | IDTI 3 |..DF3..] 11
|+-—-———-—-—- + | +--—-——-—- + Fo—_—— +]
Fm—_——————— [ gty PSPPI [ ey SPPPPP +
Edge Node Relay Node Edge Node
| |
|<--——-——-—- DetNet Service —--—-——-—-—- >|

Figure 3. End-to-end DetNet Flow Configuration
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[DetNet]draft-xiong-detnet-gos-policy-00

DetNet DiffServ mechanism

n DetNet Flow (non-DetNet Flow ) RFC2475
classifier and traffic conditioner Order(i.e.
Seqguence number)
n MPLS(RFC3270) DiffServ ? /
L N — ‘
- >] Meter |----—————-——-—--————- + |
| | |-+ | |
| oo + | |
| % Vv v
| | | | | Shaper/ | | |
packets =====>| Classifier |=====>| Marker |=====>| Dropper |=====>| Order | PHB,
| | | | | | | |  Queueing

IETF 103 (2018/12/14)



draft-finn-detnet-bounded-latency-02

IETF102
IETF (Parameterized timing model)
/ bounded latency  zero congestion loss
n IETF IEEE TSN Queue
( |IEEE Std 802.1Qch-2017)
Relay system model End-to-end Latency Bounds

End-to-end latency bound calculation

E2E Delay = sum(non-queuing delay) + sum(queuing delay)

=sum (1,2,3,4) at each node + sum (5,6) at each node

DethMet relay node A DetNet relay node B
Queuing | Queuing
Regulator subsystem Regulator || subsystem —
https://datatracker.ietf.org/m
ey .l rlaele—viee - S —t eeting/103/materials/slides-
4 5 6 1 4 5 6 1 & 103-detnet-07-detnet-

bounded-latency-02

draft-chen-detnet-sr-based-bounded-latency

17 IETF 103 (2018/12/14)
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draft-chen-detnet-sr-based-bounded-latency

Segment Routing (SR) to implement bounded latency.
n Cyclic Queuing and Forwarding (CQF)

TICK!
(IEEE802.1Qch) SR —
SR —
TICK!
ot ot ot ot _ E::::j/;
| A l-==-1 B |--=-] C |--—-] E | -
F—t—t R F—t—t R
| t-—-t | https://datatracker.ietf.org/meeting/103/materials/
Fo————— | D |--—-- + slides-103-detnet-07-detnet-bounded-latency-02
S
A |- X——-t+————- T pp——— T pp——— o o T pp——— |
B |-———-- o S T | (RS - o o T pp——— |
C |-———-- o T pp——— T pp——— T | R R —— T pp——— |
E |--———-- o T pp——— T pp——— o o +-—-X-—-]

cyclel cycle2 cycle3 cycled4 cycle5 cycle6 cycle7

DetNet path: A->B->C->E
Specified cycle list <1, 3, 5, 7>

Figure 5: CSQF Example

IETF 103 (2018/12/14)
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IEEE/IETF WS

11/10( ) 11/11( )

n 11/10

« Data Center Workshop
https://1.ieee802.0rg/802-nendica/802-ietf-workshop-data-center-bangkok/

n 11/11

o DetNet - TSN Workshop
https://1.ieee802.org/november-2018-plenary-meeting-in-bangkok-thailand-tsn-tg-agenda/

DC WS ( )
n IEEE Congestion control
« P802.1Qcz Congestion isolation 802.1Qbb -Priority-based Flow
Control, 802.1Qau -Congestion Notification
n IETF RIFT WG RIFT DC
(draft-ietf-rift-rift)
« LSVRWG BGP-LS SPF

draft-ymbk-Isvr-lsoe Editor Link Discovery

 L4S (Low Latency, Low Loss, Scalable Throughput)
TSVWG draft-ietf-tsvwg-l4s-arch
n https://mentor.ieee.org/802.1/dcn/18/1-18-0083-00-ICne-minutes-of-ieee802-ietf-workshop-on-dcns. pdf

19 IETF 103 (2018/12/14)


https://1.ieee802.org/802-nendica/802-ietf-workshop-data-center-bangkok/
https://1.ieee802.org/november-2018-plenary-meeting-in-bangkok-thailand-tsn-tg-agenda/
https://mentor.ieee.org/802.1/dcn/18/1-18-0083-00-ICne-minutes-of-ieee802-ietf-workshop-on-dcns.pdf
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IEEE/IETF WS — DetNet/TSN

IETF DetNet IP MPLS Encap
(Flow )
N DetNet Security
n CP/MP GMPLS, TEAS, PCE WG
IEEE TSN
n |IEEE802.1CB 802.1Qci, 802.1Qch
. Cyclic Queuing and Forwarding
n (CP/MP ) RAP: Resource Allocation Protocol
(IEEE P802.1Qdd), LRP: Link-local Registration Protocol (P802.1CS)
n DetNet L2/L3 IEEE802.1Q TSN(802.1Q)L2
( )
n Flow ID QoS Frame/packet replication and Elimination
N DetNet TSN IETF

. “Takeaways”

IETF 103 (2018/12/14)



IEEE/IETF WS — DetNet/TSN

Takeaways
n http://www.ieee802.org/1/files/public/docs2018/detnet-tsn-farkas-chairs-intro-1118-v03.pdf

Key Takeaways and Next Steps

* Some general agreements

Each technology should stand on its own within its scope

When used together/concurrently, duplicate mechanisms should be minimized (where it makes sense)

* While maximizing alignment and compatibility

When possible, should leverage each other's efforts even when not used together
Both are working in parallel -- optimization may not be possible, but remains an objective

* To be documented and discussed in the short term

Document DetNet over TSN operation for routers and end-stations
Mapping DetNet traffic markings to TSN Stream ID
Mapping DetNet service parameters to TSN queuing mechanisms

= N:1 stream aggregation (network calculus for bounded latency, and gqueuing)
Alignment of YANG models
IEC/IEEE 60802 DetNet requirements

Question: How do we coordinate joint work?

* Longer term topics

Document optimized TSN aware DetMNet end-station
DetNet/TSN control plane interworking

[DetNet WG]
[DetNet WG]
[DetNet WG]
[loint]
[Joint]
[Joint]

IETF 103
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Mapping DetNet to TSN ()

http://www.ieee802.org/1/files/public/docs2018/detnet-tsn-varga-detnet-basic-concepts-1118-v01.pdf

Mapping to TSN — IP/MPLS data plane

Concept

— Goal:
— TSN functions have to identify flows those
require TSN treatment (i.e.,, VLAN/dst-MAC)

— Concept:

— DetNet Flow and TSN Stream mapping is
based on the active Stream Identification
function, that operates at the frame level.

— Eg,

— Function 1 could be the Active Destination MAC and VLAN Stream identification
— Function 2 could be the IP Stream identification
— Protocol interworking required at both (ingress and egress) end of a TSN sub-network

— Note: Work in progress to extend stream identification (IEEE P802.1CBdb)

Baldzs Vorga | 2018-11-11 | DetMet - Doto plane ond reloted functions | Poge 21

w

Active Destination MAC IP Stream id.
and VLAN Stream id. /
\ T
Stream Transfer r:unction

\Sequenoe Endode/Decode 1 S}Lquence Endede/Decode 2

v Stream identification 1 i Stream identification 2

Forwarding function
NSTF
MAC MAC ‘ Internal LAN ‘ MAC
PHY | | PHY PHY

Figure C-10—Protocol interworking

Mapping to TSN — TSN-aware
DetMet nodes with TSM functions (MPLS example)

TSN-Unaware DetNet

= Mogoing
- T b= MPLS |Detet] nedes one TS end stotions
= Mogs Dethet flows fofrom TSH Streams 1_:_‘:_‘1“
TSN end sbation required copobiftie: Inchudes the fallowing
TSH comporsnii
— [For meoagnizing fiows
— Stream Tderificathen (MPLS-fiowe-aware)

= Sequencing function

= Sequence encodedecode funstion

For FRER, winén the node & a replicotion or slimingtion
poind, additionaly

— Siream spating funcion

— Iredhvidual recovery function

ks g B i i s 17 Moz
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TEAS ( Slice )
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TEAS

Traffic Engineering Architecture and Signaling WG

ACTN YANG A CHC B | l CHEC ‘
n RFC8453: Framework for Abstraction  Tem
and Control of TE Networks (ACTN) s r_»_*.m |
”_}“‘-\
. . - .. PNC 2 | / C - )
n draft-king-teas-applicability-actn-slicing-04 I 5_?.,, — /A "
n draft-lee-rtgwg-actn-applicability-enhanced-vpn-03 Domain 1 \-.', ) pamen s
s |
n draft-dong-teas-enhanced-vpn-02 Domain 1
a draft-dong-teas-enhanced-vpn-03
Krckitechreot Enfhanced ik Indentifies Key ACTN Building Blocks for
TE Network Slicing
Metwerk Controller Control & Management e i BT . TEImt
i (dynamic, flexilde, scalable) ﬁg E E L, ) i i = 'h_.'_"'
St T R
- " s U MNG] .-iel oibin
Enhanced data Pla!'bE R R o Y o .\MT!I arirpet S L ‘k"““mmm
= @_’_ﬂ/ [resource reservation, scheduling

https://datatracker.ietf.org/meeting/103/materials/slides-103-teas-sessa-02-11-a-  https://datatracker.ietf.org/meeting/103/materials/slides-103-teas-sessa-02-10-applicability-
framework-for-enhanced-virtual-private-networks-vpn-02 of-abstraction-and-control-of-traffic-engineered-networks-actn-to-network-slicing-01
IETF 103 (2018/12/14)
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5G ( )IPV6
RTG Area

n DMM WG
 Mobile SRv6

n DetNet WG
. IEEE/IETF Workshop
e DetNet/TSN Flow ID QoS

n TEAS WG
« VPN+ IETF

5G
(3GPP UP )
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